
m--o 
6-000=106.11 - 

FEED MATERIALS PRODUCTION CENTER 

REPORT FOR SECOND HALF OF 1962 SUMMARY 
REPORT FOR 1962 

ENVIRONMENTAL MONITORING SEMI-ANNUAL 

02/01/63 

NLOIAEC 
14 
REPORT 



-1 
I 
I 
‘I 
‘I 
‘I 

‘I 
I 

FOR 

SECOND HALF 

OF 1962 

SUMMARY REPORT FOR 1962 

Prepared by 

HEALTH AND SAFETY DIVISION 

NATIONAL LEAD COMPANY OF OHIO 
P. 0. Box 39158 

Cincinnati 39, Ohio 

Contract No. AT(30 - 1) - 1156 

Date of Report: 
Date of Issuance: 

January 20, 1963 
February 1, 1963 

UNITED STATES ATOMIC ENERGY COMMISSION 
CINCINNATI AREA 



FEED MATERIALS PRODUCTION CENTER 

ENVIRONMENTAL MONITORING SEMI - ANNUAL REPORT 

FOR 

SECOND HALF 

OF 1962 

SUMMARY REPORT FOR 1%2 

Prepared by 

HEALTH AND SAFETY DMSION 

NATIONAL LEAD COMPANY OF OHIO 
P. 0. Box 39158 

Cincinnati 39, Ohio 

Contract No. AT( 30 - 1) - 1156 

Date of Report: 
Date of Issuance: 

January 20, 1963 
February 1. 1963 

UNITED STATES ATOMIC ENERGY COMMlSSION 
CINCINNATI AREA 



aD - 2 -  

CONTENTS 

Page No . 

ABSTRACT . . . . . . . . . . . . . .  

!NTRODUCTION . . . . . . . . . . . . .  

ENVIRONMENTAL MONITORING DATA . . . . . . .  

Figure 1 Area Map of Relative Locations . . . . . . .  
?art I . Monitoring of Water . . . . . . . . .  

Figure 2 Flow Diagram of Chemical Waste and Disposal Process 

Fiqure 3 Water Samplinq Locations . . . . . . .  
.A . Water Monitoring Fiesults . . . . . . . . .  

Table I Water Sampling Results for the Second Half of 1962 . 
3 . Annual Water Monitoring Data for 1962 . . . . . . .  

Table I1 Water Sampiinq Results for 1962 . . . . . . .  
3 r t  11 - Monitoring of Air  . . . . . . . . . . .  

Figure 4 Air Sampling Locations . . . . . . . .  
.A. Air  hionitorin9 Results . . . . . . . . . . .  

Tzble I11 Perimeter Air  Sampling Fiesults’for the Second Half of i962 

Table IV Off -Site A i r  Sampling Results for the Second Half of 1962 

3 . Annual Air Monitoring Data for 1962 . . . . . . . .  
Tlble V Perimeter Air Sampling Results for 1962 . . . . .  
Tzble VI Off-Site Air  Sampling Results for 1962 . . . . .  

. . .  3 

. . .  4 

. . .  4 

. . .  4 

. . .  6 

. . .  6 

. . .  7 

. . .  7 

. . .  8 

. . .  9 

. . .  5 

. . .  10 

. . .  11 

. . .  12 

. . 12 

. . 12 

. . 13 

. . 13 

. . 13 

CONCLUSIONS . . . . . . . . . . . . .  . . .  14 



.4BSTRAC T 

The environmental monitoring proqrm for the sampling of air and water during the 
second half of 1962 and a summxy report for 1962, in the vicini ty  of the Feed Ma- 
terials Production Center, Fernali, 250 is presented. The amount of material 
released to the environment durinq 1x2 was small in  comparison to the maximum 
permissible levels recommended by !he National Committee on Radiation Protec- 
tion and Measurements and the State of Ohio. 
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NTRODUCTION 

ZXVIRONAIENTAL MONITORING DATA 

T h e  following report concerns  the  environmental monitorinq d a t a  performed in  the Fernald Area 

by the  Feed Materials Production Center  (FMPC). T h e  FMPC is operated by the  National Lead 
Company of Ohio (NLO) for t he  United S t a t e s  Atomic Energy Commission. T h e  project is located 
in a valley near Fernald in southwes tern  Ohio. The  production area of FMPC covers a n  area of 
i36 ac res ,  and is located approximately in the center of a 1050 a c r e  government-owned s i te .  
Yost of the s i t e ,  including the  en t i re  production a rea ,  is located within Hamilton County, Ohio, 
but approximately 200 acres a r e  s i tua ted  in southern Butler County. Adjacent t o  the  s i t e  are the 
smal l  vil lages oi Fernald,  New Baltimore, Ross, and Shandon, all being located one  mile or more 
!:om the  project. T h e  larger nearby communities of Cincinnati and Hamilton a r e  20 and 1 0 a i r  
.:iles respectively. (For re la t ive  locations see Fiqure 1). 

15-61 

FIGURE 1 Area Map of Relative Locations 
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Opera t ions  at this project d e a l  with t h e  process ing  of high-qrade uranium o res  and o re  concen-  
t r a t e s  t o  produce metallic uranium. T h e s e  p rocesses  i n c l d e :  acid d i j e s t ion  of the  ores  and 
c o n c e n t a t e s ,  orqanic &ase extraction of uranyl nitrate,  subsequent conversion of the  uranyl 
nitrate t o  uranium oxides and tetrafluoride, -reduction to uranium metal, and fabrication of the  ~ 

n e t a l  into fue l  elements. T h e  project also includes plants for sarnplinq of t k  o re s  and concen-  
t ra tes  and  recovery of uranium from var ious  res idues .  The  final product is used throughout t he  
United S t a t e s  as a fuel for nuclear reactors.  

During the  many involved reactions and  p rocesses  that lead to the reactor fue ls ,  various liquid 
and airborne was te s  are generated. T h e s e  w a s t e s  contain varying quantit ies of uranium. Various 
in -p lan t  methods are used t o  cur ta i l  their  r e l e a s e  into the environment surrounding the  plant. 
Almost complete removal of the materials is accomplished by using dust collectors and  was te  
treatment processes .  In order t o  e s t ab l i sh  what concentrations reach the mea surrounding the  
project a n  environmental survey program h a s  been es tab l i shed  which cons i s t s  of water,  soil, and 
a i r  sampiing of the  environs and performinq those  ana lyses  on :he sainples that are indicative 
of r e l eased  material from the  plants. T h e  r e su l t s  of th i s  program in pas t  years and to  the present 
report indicated that the control of material  re leased  to the environs a t  this s i t e  is w e l l  within 
the  maximum permissible concentrations (MPC) as recommended by the National Committee on  
Radiation Protection and Measurements and the  S ta t e  of Ohio. The following pages contain 
resu l t s  of the  environmental sampling during the  period covered by th i s  report. 
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Par t  I - Monitorinq of Water 

t a c h  of t h e  individual production plants on the project has  collection sumps and treati,lent e q u i p -  
ment t o  remove the  uraniim from the process was te  water. The  effluent from the piants me col- 
lected a t  a cent ra l  point for equalization. T h e  water p a s s e s  to  a chemical was te  pit, as Seen  in 
Fique 2, which s e r v e s  as a sett l inq basin for removal of any remaininq se t t leab le  so l id s  from 
the  water. T h e  flow which is decanted to t h e  c l ea r  - well portion of the pit is virtually f r e e  of 
so l id s  a n d  radioactivity. T h e  eifluent is then combined with three other types of project was t e  
.Nater and discharqed to the  river. 

:later samples  are taken to determine the eifect  of the  s i t e ' s  liquid was tes  upon the Great Miami 
3 ive r ,  i n to  which all of the  plant's liquid effluents pass. T h e  resu l t s  of the monitorinq of liquid 
e f f luent  have been reported to the Ohio 2epartment of Health on a monthly b a s i s  s i n c e  1954 and  
duplicate samples  a r e  taken b y a  z t c t e  Enqlneer a n d  a National Lead Company of Ohio Industrial  
Yyqienist. One sample every month is excr.anqed in order that each  qroup can  evaluate the  other's 
samplinq procedure and  analytical  results. 

DWG. I71 -60 

FIGURE 2 Flow Diagram of  Chemical Waste and Disposal'Process 
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T h e  i k a t i o n s  of all 
(a t  point 9) samples  
and analyzed dcily.  

sampling points a r e  shown in F iau re  3.  A weir - type  water sampler 
of t h e  combined stream (see also F icu re  2 ) .  T h e  collected s a z p l e  is 
T h e s e  r e su l t s  when utilized with measurementq of river flow are the  b a s i s  

co l lec ts  
removed 

for calculated out fa l l  r iver concentrations. Since it is difficult  to have th i s  type of sampler in 
m upstream (point-A) and  downstream (point C) location, weekly spo t  sampies  are taken a t  t h e s e  
points. The  co l lec ted  samples  a t  all points a r e  analyzed for uranium, total  activity, chlorides,  
fluorides, and nitrates.  

.~ 

F I  

BUTL 
HAMILT 

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

.A. 'Xater Monitoring Resu l t s  

I ab le  I ind ica tes  the hiqh, averaqe, and low concentrations of t h e  sampled contaminants durinq 
this period of th i s  year. T h e  appl icable  MPC's and the  percent of each  MPC are  also indicated 
for comparison. 



TABLE I Eater Sampling Results for the Second Half of 1962 

t No. of Uranium (* ~!c/’cc) 
Locat ion 

.. i-iiqh Low AVJ. ffA4PC 

E 

Concentrat ion in River)  

x 
(Upstream Concentration 32 .047 .001 .009 .05 

(FLtPC Outfa l l -Calcu la t ion  184 .692 .001 .iZ6 .63 

C 
(Downstream Concentrat ion)  32 . I O 0  .001 .3 :6  .08 

Z - X Difference - NX NX .307 .03 

T o t a l  Activity (X !-lcC/cc) 

High -Low - i v q .  %MPC 

.832 .002 .026 .7  

.091 .005 .036 1.2 

.341 .009 .a50 !.7 

N A  N A  .014 .5 

3 I 184 

c 32 
C - A  - 

( 2 )  MPC 

0 184 

x 32 

c 32 

C - A  - 

.‘:A - Yot Applicable 
1 ’ -  .--/cc - Microcuries per c u b i c  c e n t i m e t e r  

;or - parts  per million 
i I - U. S. Department of Commerce,  Nat ional  Bureau o l  Standards Handbook 69, P a g e s  86. 93. 

( 7 )  - S L O - S t a t e  

t - See  Figure 3. 

The above table indicates  that  the averaqe  calculated concentrations (6) of all liqud waste d i s  - 
charged to the river were 16.0% IdPC or  less. The i i i fe rence  between upstream and downstream 
concentration (C - A ) ,  e s s e n t i a l l y  the same  fiqure as 3 arrived at by river sampling, revealed that 
liquid discharges for all contaminants  averaqed 6.0?? APC or l e s s .  
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Locatlont Yo- of I Camp1es 

The average concentrations oi all sampled contaminants at the downstrean position (C) indcates 
each contaminant :vas well below the applicable MPC's. i t  may be conciuded irom sampling and 
calculations that the FMPC sifluent produced iittle chanqe in  the river's qua1;ty. 

Uranium ( X  1 0 ' ~  II.C/CC) Total Act iv i ty  (x LO-e p c / c c )  

Hiqh 1 Low 1 Avq.  I % M P C  Hiqh I Low 1 Avq. I ZMPC 

8. Annual Water blonitoring rata fcr 1962 

a 
A 

Table 11 indicates the sumxary of the Semi-annual reports in regard to effluent concentrations 
at the FMPC site. 

~ ~ ~ 

365 .692 c.001 .013 .07 .E32 <.001 .016 .53 

54  .08 I .001 .e10 .e5 .369 .005 .os0 I .66 

T.4BLE I1 Rater Sampling Results for 1962 

C - A  

a 

::A N x N A  .004 .c2 N A  N A  .007 .24 

( 1 ! L!PC 20 x 10-6 p c / c c  3 x 10-8 pc/cc 

Yitrate (ppm) Chloride (ppm) 

:65 47.52 1 .IO 1 6.34 I 14.0 28.5 I .1 1 8.6 1 3.4 

C - A  

B 
x 

- 

C (1 54 1 .091 I .OO! I .014 1 .07 I .446 I . 907  1 .OS7 I 1.90 

~ ~ ~~ ~ 

- NA N A  3.00 6 .0  N A  NA 1.9 . 7  

:c) 'XPC 44 ppm 250 pprn 

Fluoride (ppm) 

:e5 .65 .001  .06 5 .O 
6 4  i .40 .03 I .38 I 31.7 

C 

C - A  

(1 ' 5 4  1 4i .00 I .20 I 17.00 I 39.0 I 46.0 I 3.0 1 29.3 1 11.7 

34 ! .oo .IO .36 30.0 

- N A  N A  

( 2 )  tAPC I 1.2 oom 

c II 54 I 23.00 I 2.90 I 20.00 I 45.0 I 55.0 I a.o I 31.2 I 12.4 

N A  - Not Applicable 

II.c/cc - Microcuries per cubic centimeter 

pprn - parts per million 

( 1  

( 2 )  - XLO-State 

- U. S. Department of Commerce, National,  Bureau of Standards Haadbook 69, P a g e s  86*, 93'*. 

t - S e e  Figure 3. 

- Upstream Concentration greater than downstream. 

4 
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During 1962 there was one day when the calculated nitrate concentration (B) in  the river exceeded 
the average permissible level oi 44 ppm. There was also one day when the sampled fluoride 
concentration upstream ( A )  was above the average permissible level of 1.2 ppm. The MPC's 
for nitrate, chloride and fluoride were established by the National Lead Corpany of Ohio and the 
State of-ohio as a guide for waste effluent operations ... The NLO -State values refer to a time - 
weiqhted average concentration and not to daily outputs. The sampled clveraqe concentrations 
downstream for nitrates was 20.00 ppm and 0.36 ppm for fluorides, both of whch are well below 
their respective MPC's. 

. .  

Two methods of measuring the FMPC contributions in the Great Miami Rver (Lines B and C - A  
in Table 11) are employed and the results obtained from the two methods ccmpare wi th  each other 
quite favorably. All effluent additions to the river by these two methods averaged 14.0% MPC 
or loss. This is an indication of the small quantity of waste effluent thzt was added in relation 
to the applicable MPC's. Sixty per cent of the merage concentrations xere 0.7h MPC or less. 

The results of- the monitoring of liquid effluents in 1962 indicate they I'reraqed well below the 
maximum permissible concentrations for uranium, total radioactivity, chlorides, fluorides and 
nitrates. The results for 1962 are of the same magnitude as they have been in  Fast years. 

I 

Part I1 - Monitoring of Air 

During the many involved processes performed at this project various airborne dusts are generated. 
In order to collect the valuable material, the project uses dust collectors which remove almost 
all of the  generated airborne material. The dust collectors, such as  bag collectors, electro- 
static precipitators and scrubbing towers are specially designed for each operation and precede 
all stacks. Air sampling of these.exhaust stacks is maintained on a continuous schedule. 

An environmental air sampling proqram has been established to determine the amount of material 
which is in the air surrounding the project. Air samples, rainwater, and gumpapers from fallout 
stations are collected around the 1000-acre plant site a d  at points as far away as lomiles. 
The sampling of airborne particulate matter provides a g o d  indication of the amount of material 
released into the atmosphere by the projert. The amount of particulates in the  air is calculated 
by drawing a known quantity of air through a filter medium and analyzing the medium for material 
indicative of the operation. 

The environmental air samples are divided into two classifications: Perimeter air samples: and 
"off-site" air samples. There are four permanent air sawling stations at the corners of the 
production area. These air sampling stations are shown in Figure 4. Samples from theseperim- 
eter stations are collected each week  and analyzed for uranium and total activity. The off -site 
samples are collected by air sampling equipment which has been installed in a motor vehicle. 
These samples are also analyzed for uranium and total activity. The location at w h c h  the  air 
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samples  w i l l  be taken is determined by local ;neteroloqical cmdi t ions  on the day  of sampling. 
Repl icate  s amples  a r e  taken at each sampling point and averaged to obtain a representative con- 
centration for that location. 

. .. 
- 

0%. 169.60 

a 

I 
8 

ti I 0- AIR SAMPLING STATIONS 

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

A. Air Monitoring Resul t s  

Table 111 indicated the high, average, and low concentrations for perimeter air sampling during the 
second half  of 1962. The MPC's and the per cent  of the W C  are listed for comparison. The 
resul ts  of sampling indicate  that even well within the project area owned and controlled by the 
AEC, the concentrat ions averaged only 6.1% of the MPC for uranium and 2.8% of the MF'C for 
total radioactivity . 
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TABLE 111 Perimeter Air Sampling Results for the Second Half of 1962 

NA - Not Applicable 
pc/cc - Microcuries per cubic centimeter 

( 1 )  - U. S. Department of Commerce, Netioaal Bureau of Standards Handbook, 69. Pages 86'. 94**. 

t - See Figure 4 

Al l  of the o f f - s i t e  a i r  s amples  taken during the second half of 1962 a re  tabulated in groups 
depending upon the sampling d i s t ance  from the project. Tab le  IV indicated the hiqh, low and 
average concentration for t he  off - s i t e  samples  in e a c h  of the four groups. T h e  MPC's m d  the  
per cent of the MPC a r e  l i s ted  for comparison. The resu l t s  of sampling indicate that the off - 
s i t e  concentrations averaged  only 11% of the MPC for uranium and 3.7% for to ta l  radioactivity. 

T.\BLE IV Off-Site Air  Sampling Results for the Second Half of 1%2 

~~~ ~ ~ ~ 

N A  - Not Applicable 
L d c c  - Microcuries per cubic centimeter 

(1) - U. S. Department of Commerce, National Bureau of Standards Handbook. 69, Pages 86*, 94.'. 



P - 13- 

No. of I Samplea 
Location t 

B. Annual Air Monitoring Data  For 1962 

uranium x 1 0 " ~  pc/cc 1 Total Activity x p d c c  

High I Low I Avq. I %MPC I Hiqh I Low I Avq. I %MPC 

Table  V indicates  the high, average, and low concentrations for perimeter a i r  sampling during 
1962. T h e  MPC's and the per cent  of the MPC are l i s ted  for comparison. 'The resul ts  of sampling 
indicate that even well within the  project area owned and controlled by the AEC, the concen-  
trations averaged only 7.1% of the MPC far uranium and 2.9% of the MPC for total radioactivity.  

sw 
NW 

TABLE V Perimeter Air Sampling Results  for 1962 

~ .~ ~ 

56 1.62 .03 .21 10.5 7.87 .IS 3.16 3 .2  

56 .33 .01 .07 3.5 6.55 .12 2.68 2.7 

NE 

SE 

Averaqe Concentration 

~~ ~~ 

2.9 

2.0 

2.9 

.42 .01 . I 4  7 .0  7.06 .05 2.92 

7.5 8.33 .I3 2.70 

NA NA 2.89 

5 4  

5 5  .74 .01 .15 

- NA NA . I 4  7.1  

2 x 10-12 Uc/cc' (1) MPC 

NA - Not Applicable 

(1) - U. S. Departamat of Commerce, National Bureaa of Staadorda Enadbook, 69, Pages 86,. 94.0. 

pc/cc - Microcaries per cubic ceatimeter 

t -See Figure 4. 

100 x 10-12uc/cc** 

All  of the of f - s i te  a i r  samples taken during 1962 are tabulated in groups depending upon the 
sampling d is tance  from the  project. Tab le  VI indicates  the high, low a d  average concentration 
for the off - s i t e  samples  in e a c h  of the four groups. T h e  WC's  and the per cent  of the MF'C are  
l is ted for comparison. The  resu l t s  of sampling indicate that the off -site concentrations averaged 
only 7.5% of the MPC for uranium and 3.0% for total radicuctivity during 1962. 

TABLE VI Off -S i t e  Air Sampling Results  for 1%2 

NA - Not Applicable 

Pc/cc - Microcuries per cubic ceatimeter - 

(1 )  - U. s. Doputmeat of Commerce. Notioaal Bureaa of Staaduda Eaadbool, 69, Pages 86.. 94". 



CONCLUSIONS 

During the  second half of l F 2 ,  the amount of airborne and water act ivi ty  remai;led a t  the low 
level  that it had during the res t  of the year. The  resu l t s  of monitoring for 1962 are of the same  
magnitude as they have been in  the past years. The average concentrations of material present  
in the air and water environ surrounding the FMPC project was well below their respec t ive  
MPC's. It therefore may be concluded from this report that the Fernald Area Operations added 
insignificant amounts of material to the surrounding community environment. 




