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ABSTRACT 

The environmental monitoring program for the sampling of a i r  and water during the 
second half of 1965 and a summary report for 1965, in the vicinity of the Feed 
Materials Production Center, Fernald,  Ohio is presented. The amount of ma- 
ter ia l  re leased to the environment during 1965 was small  in comparison to the 
.mximum permissible levels  recommended by the National Committee on Radta- 
tion Protection and Measurements and the State  of Ohio. 
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N R O D U C T I O N  

ENVIRONMENTAL MONITORING DATA 

The followinq report concerns the environmental moni ta inq  d a t a  q a t b r e d  In the Fernald Area 
by the Feed Materials Production Center (FMPC). T h e  FMPC is o w r d d  by the National Lead  
C o m m y  of Ohio (NLO) for the  United S ta tes  Atomic Energy Commission. The project is l a d e d  
in a valley neQt Fernald in southwestern Ohio. T h e  production area of FMPC covers an area of 
136 acres, and is located approximately in the center  of a 1050 acre government-owned s i te .  
Most of t h e  s i t e ,  includinq the ent i re  production area, is l aded  within Hamilton County, Ohio, 
but approximately 200 a c r e s  are situated in southern Butler County. Adjacent to the s i t e  are the 
smal l  v i l laqes  of Fernald,  New Baltimare, Ross, and Shandon, all kino located one mile or mae 
from the project. T h e  larqer nearby canmunities of Cincinnati  and h r n i l t o n  are 20 and 1 0 a i r  
miles respectively.  (For  relative locations see Fiqure 1). 

. 
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Cperaticns a t  th i s  project d e a l  with the processing of h iqh-grade  uranium o res  and ore concen- 
:rgtes :J produce metall ic uranium. T h e s e  processes  include: ac id  digestion of the ores and 
toncentmtes ,  o r g a i c  phase  extraction of uranyl nitrate, subsequent  conversion of t h e  uranyl 
nitrate !c manium oxides  ana tetrafluoride, reduction t o  uranium metal, and  fabrication of the  
ze ta1  into fue l  elements.  T h e  project also includes p l a t s  for sampl ing  of the o re s  cind concen- 
!rates ZA recovery of uranium from various residues. The final product is used throughout the  
ZRited Sta!es as a fuel fa nuclear reactors.  

Curing the many involved reac t ions  and processes  that l ead  to  the  reactor fuels, various liquid 
and aircorrie wastes a r e  generated.  T h e s e  wastes contain varying quant i t ies  of uranium. Various 
in-p lan t  -ethods a r e  used  to cur ta i l  their r e l ease  into the  environment surrounding the  plant. 
Almost t z r p i e t e  removal of t h e  materials is accomplished by us ing  dus t  collectors and was te  
:recltr.ent processes.  In order t o  determine what concentrations reach the a rea  surrounding the  
croject i n  environmental survey  proqram has  been es tab l i shed  which cons i s t s  of water, soil, and 
oir sz rp! iq  of the envi rons  and  performing those  ana lyses  on  the  samples that a r e  indicative 
ci r.ateriz1 released from t h e  plants.  The  results ci th i s  program in pctst years  and the present 
report ir.:ixted that the material  re leased  to the environs a t  t h i s  s i t e  is wel l  within the r a x i -  
Turn werrr.!ssible concentrations (MPC) as recommended by the  National Committee on Fiadia- 
?ion Protection a n i  Measurements and  the  S ta te  of Ohio. The following poges contain resu l t s  
cf the environmental sampling program during the  period covered by th i s  report. 



Par t  I - Monitoring of Water 

Each or the individual production p lan ts  on the  project has  co1lect:on sumps and treatment equip- 
ment t o  remove the  uranium'from the  p rocess  was te  water. The effluents .from the  plants a e  col -  
!ected at a general  sump for equal iza t ion  a n d  sett l ing.  The  c l w r  water from the sump is pumped 
to the  river. The so l id  portion is pumped to a chemical was te  pit for further sett l ing.  The  flow 
wtuch is decanted to the  c l ea r -we l l  portion of the pit is virtually f ree  of so l id s  and radimctivity.  
The  e f f luent  is then combined with three  other types of project was t e  water and discharged to 

the river. 

Water samples  a r e  taken to determine t h e  e f fec t  of the s i t e ' s  liquid was te s  upon the Great hami 
Fiiver, into which a l l  of the  plant 's  liquid e i f luen t s  pass. The results of the  monitoring of liquid 
effluent have been reported to  the  Ohio Department of Health on a monthly basis since 1954 and 
i up l i cu te  samples  a r e  tcken by a S ta t e  Engineer and  a National Lead Company of Ohio Industrial 
Hyqienist. One s a n p l e  everymonth is excnanqed in order that each  g o u p  can evalua te  the  other's 
sampling procedure and ana ly t ica l  resu l t s .  

TREATED LIQUID EFFLUENT WATER TREATMENT 1 

FROM PRODUCTION PLANTS - PLANT EFFLUENT 
-STORY SEWER 

-TREATED SANITARY 
SEWER 

17s 

CLEAR WELL 

SAMPLER 

t 
GREAT MIAMI RIVER 

FIGURE 2 Flow Diagram of Chemical Waste and Disposal Process 
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The loca t ions  of all samplinq points a r e  shown in F iqure  3. A weir - type water sampler co l l ec t s  
(a t  point 8 )  samples  of the combined effluent s t ream (see also Figure 2).  The col lec ted  sample 
is removed and  analyzed daily. Tkse resu l t s  when uti l ized with measurements of r i w r  flow 
a re  t h e  b a s i s  for  calculating the  contaminant concentration added to the  river. Since i t  is diffi- 
cult  to  have th i s  type oi sampler in  a n  upstream (point A )  and downstream (point C) location, 
weekly spo t  s amples  a re  taken at t h e s e  pcints.  T h e  collected samples  at all pcints are analyzed 
for uranium, to ta l  activity,  chlorides, fluorides, a d  nitrates.  

. 

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

A.  Water Monitorinq Resul t s  

Table  I ind ica tes  the  hiqh, a v e r a g e , ’ a d  low concentrations of the ca lcu la ted  and sampled con- 
taminants durinq t h e  second  half of 1965. The  a w l i c a b l e  MPC‘s and the percent of each MPC 
a r e  a l s o  ind ica ted  for comparison. 



TABLE I Water Sampling Resulta for the Second Half of 1963 

0 
(FMPC Outfall -Calculated 

Ccnconwtion in River) 

A 
(Upmtmam Concontration 1 

C 
(Dowrutroam Concontration 

C - A Dif feronco 

B 
A 

C 

C - A  

1 

No. of Total Activity ( X 10'" pc/cc) 

hp1e8 Hiqh Low Avq. %MPC Hiqh LOW Avq. 9bMPC 

GanlUm ( x  lo-' bC/m) 

184 .02 (01  .003 c.1 .25 c.01 .01 . 3  

2 )  MPC 44 Ppm 250 PP 

Fluoride (ppm) 

8 

30 .9 . 1  .j 4 2  
I . 5  4 2  3 4  . a  . A  

3 0 - NA NA 

.! . <.! c.1 184 

1 MPC i . 2  D D ~  

N A  - Not Applicable 

Lc/ce - Microcuries per cubic centimeter 

ppm - parts per million 

( 1 )  - AEC lfanual. Chapter 0524. 

( 2 )  - N M - S t a t e  

t - See Figure 3. 
YOTE: Figures marked < are taken a s  the whole lipure in averaging. 

The above table indicates that the average calculated concentrations (B) of dl liquid waste dis- 
charged to the river were 9% MPC or less .  The difference between upstream and downstream 
concentration (C-A), essentially the same figure CIS B arrived at by river sampling, revealed that 
liquid discharged for al l  contaminants averaged 6 %  MPC or less .  
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-* 
I ne average  concentrations of all sampled con ta r inan t s  a t  the downstream Position (C) indicates 
each contaminant was  wel l  below the  appl icable  MFC's. It may be concluded from s a n p l i n g  and 
calculations that the  FMPC eff luent  produced l i t t le k a n q e  in the  river 's  quality. 

3. .4r.r.ual Water Monitotinq Data  for 1965 

-r t zb l e  ti is a sumnary  of both Semi-annual  repocs :n reqard to effluent concentrations at the 
FMPC site. 

T.4BLE 11 Eater Sampling Results for 1965 

).'A - Y O C  Applicable 

;=I'CC - Microcuries per cubic centimeter 

=prn - parts per mill ion 

( 1 )  - AEC Manuel, Chapter 0524. 

:?)  - SLO-State 

* - See Figure 3. 
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The  MPC's for nitrate, chloride and  fluoride were es tab l i shed  by !!!e National Lead Company of 
Ohio and the  S ta te  of Ohio as a quide  for was te  effluent operations. The  NLO -Sta te  va lues  refer 
to a t ice-weighted  average concentration and not t o  da i ly  outputs. The sampled average  con- 
centraticns downstream for n i t ra tes  was  11 ppm, 41 ppm for chlorides and .4 ppm for fluorides,  
cll of ~ h i c h  a r e  w e l l  below their  respec t ive  MPC's. 

T;.Jo r e t h o d s  oi r easu r inq  the FMPC contributions in the Great Miami River (Lines B and C - A  
in Table  11) are eeployed  and  t h e  resu l t s  obtained from the  two methods compare with each  other 
qu i te  iavorably. .Al l  efiloent addi t ions  to the river by t h e s e  two methods averaqed 2 %  MPC 
or less. This is m indication of the  sma l l  quantity of was te  effluent that  was added in relation 
!o the  applicable MPC's. 

The results of the monitoring of l iqu id-e t f luents  in 1965 ind ica te  they averaged well  below the  
-axirr.um permissible concentrations for uranium, total  radioactivity, chlorides,  fluorides and 
r.itr3tes. The resuits for 1965 a r e  of the  same  magnitude as they have been in pas t  years.  

Prlrt I1 - Yonitorinq of Air 

Curinq !he many .n-iolved p rocesses  performed a t  th i s  project various airborne d u s t s  a r e  qener- 
a e d .  !n x d e r  tc zcllect  the va luable  material, the project uses dust co l lec tors  which remove 
3l.nost 311 of the qenercrted airborne material. The dus t  collectors,  such  as bag col lec tors ,  
S lec t rcs ta t ic  precipitators and scrubbing towers are spec ia l ly  designed for each  operation and 
precede a l l  s t acks .  Air sampling of t h e s e  exhaus t  s t a c k s  is maintained on a continuous schedule.  

An environrrentai zir sampling proqram h a s  been es tab l i shed  to determine the amount of material 
-.vnich is in the air surroundinq the  project. Air samples ,  rainwater, and qumpapers from fallout 
s ta t ions  Zre collected around the 1000-acre  plant site and a t  points as far arvay as 10 miles. 
The sampling of airborne particulate matter provides a qood indication of the amount of material 
released into the atmosphere by the. project. The amount of pr r t icu la tes  in the a i r  is ca lcu la ted  
by drawing o known quanti:y of a i r  through a filter medium and analyzinq the  filter for uranium and 
r id ioac t  :vi:y. : 

The environmental air samples  a r e  divided into two c lass i f ica t ions :  Perimeter a i r  samples :  and  
"off - s i te"  a i r  samples.  There a r e  four permanent a i r  sampling s ta t ions  a t  the mrners of the  
production area.  These a i r  sampling s ta t ions  a r e  shown in Fiqure 4. k m p l e s  from these  perim- 
e t e r  s ta t ions  are collected each  week and analyzed for uranium and total activity. The  off -site 
samples  a r e  collected by a i r  sampling equipment which has  been installed in a m t o r  vehicle.  
These samples  a r e  also analyzed for uranium and total  activity.  The location a t  which the  a i r  
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samples  will  be taken is determined by local meteorological conditions on the day of sampling. 
Approximately 20% of all samples  a r e  taken upwind of the plant. Replicate samples  a r e  taken 
at e a c h  sampling point and averaged to obtain a representative concentration for that location. 

------- BUTLER 
HAMILTON 

0- AIR SAMPLING STATIONS 

FIGURE 4 Air Sampling Locations (Fernald Area, Feed Materials Production Center and 
Surrounding Areal 

A. Air Monitorinq Resul t s  

Table  111 shows the  high, average, and low concentrations for perimeter air sampling during the 
second half  of 1965. The MPC's and the  per cent of the MPC a r e  listed for comparison. The  
resu l t s  of sampling i n d c a t e  that even  well within the project a r ea  owned and controlled by the 
AEC, the concentrations averaged only 5% of the MPC for uranium and 0.2% of the  MPC for 
total radicuctivity. 

\' 
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Locat iont 

sw 
NW 

TABLE III Perimeter Air Sampling Results for the Second Half of 1965 

No. of , Uranium ( X   IO-^' u C/CC) Total Activity ( x  U ~ C C J  

Hiqh LOW Avq. %MPC Hiqh LOW Avo. %MPC 

.l 27 . 2  <.I c.1 ( 5  .5 <.I . L  . 2  

27 . I  c.1 c.1 ( 5  . 2  < . I  .I . I  

NE 

SE 

Average Concentration 

( 1 )  MPC 

1 ~~ 

27 .2  <.I . I  3 . 7  . I  . 3  . 3  

27 . 2  <.I <.I ;5  . 4  c.1 . 2  . 2  
NA NA .I 5 NA NA . 2  . 2  - 

2 x 10-12 uc/cc 100 x lO"2 uc/cc 

NA - Not Applicable 

CI c/cc - Microcuriee per cubic centimeter 

( 1 )  - AEC Manual. Chapter 0524. 

f - See Figure 4 

All of the off - s i t e  a i r  samples taken during the second half of 1965 are  tabulated in qroups 
depending upon the sampling d is tance  from the project. Table  IV indicates  the high, low and 
average concentration for the off - s i t e  samples in each  of the four qroups. The MPC's and the 
per cent of the MPC a r e  l is ted for comparison. The results of sampling indicate  that the off- 
s i t e  concentrations averaqed 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 1965 

Distona, from No. of uranium = 10-12 u c/cc Total Activity x U d c c  

Hiqh I Low I Av9.  I %MPC FMPC Samp*M Hiqh I Low I Avq.  I %MPC Croup 

N A  - Nor Applicable 

Uc/cc - Microcuries per cubic CeEimetst 

( 1 )  - AEC Manod. Chapter 0524. 
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;ra.Jp 

I 

B. Annual Air Monitoring Data For 1965 

Uranium IO"' UC/CC Total Activity x IO'" "c,'cc Zistance from No. of 

F!APC Samp'es H i q h  Low A v q .  %MPC H i q h  L o w  A v q .  %!.!PC 

0 - 2 mi. 46 1.3 c.1 . 2  IO 10.9 <.I 1.0 :.*I 

Table  V indicates the  high, average ,  and low concentrations for perimeter a i r  sampling durinq 
1965. The  MPC's and the  per cent  of the  MPC a r e  listed for compuruon. T h e  resu l t s  of s a r p l i n q  
tndicate that even  well within the proiect area owned and  controlled by the  AEC, the concen- 
trations averaged only 5 %  of the  MPC for uranium and 0.3%of the  MPC for total  radioactivity. 

I1 

i l l  

! '; 

TABLE V Per imeter  Air Sampl ing  Result. for 1965 

-~ 
i .I C . 5  . 2  . L  .7  < . l  . 2  c .I 

. 2  .L . 5  <.l (.I c.5 .6 C . 1  

. 1  .. <.I < . s  . 2  c.1 

2 - 4 mi.  42 

4 1  4 - 8 mi. 

8 - 12 mi.  20 < . 1  <.I 

::A - Not Applicable 

iL d c c  - Microcuries per cubic centimeter 

( 1  I - AEC Manual, Chapter 0524. 

T - See Figure 4. 

~ ~ 

A vsrauc Concsntratron - .I 3 NA N A  . 4  N A  N A  

A l l  of :he off-site a i r  samples  taken durinq 1965 a r e  tabulated in qroups dependinq upcn the 
samplinq d is tance  from the project. Table  VI indicates the h:qh, low and average  concentration 
for the oif - s i t e  samples  in each of the  four groups. The MPC's and the  per cen t  of the MPC a r e  
l isted for compar:son. The  resu l t s  of sampling indicate that t he  off - s i t e  concentrations averaged 
m l y  3% of the MPC for uranium and 0.4% for total  radioactivity during 1965. 

.i 

TABLE V I  Off -Site Air S a m p l i n g  Results for 1965 

N A  - Not Applicable 
dcc- Microcuries per cubic centimeter 

( 1 )  - AEC M M U ~ ,  Chapter 0524. 
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CONCLUSIONS 

During the second  half of 1965, the amount of material released to  the a i r  and water remained 
at + h e  low level  that i t  had during previous years. The results of monitoring for 1965 are of the 
same rcaqnitude as they have been in the p a s t  years. The average concentrations of material 
present in the a i r  and water environ surrounding the FMPC project was well below their respective 

MPC's. it therefore may b e  concluded from this report that the Femald  Area Operations added 
insignificant amounts of material to  the surroundinq community environment. 




