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ABSTRACT 

T h e  environmental monitoring proqram for the  sampling of ax cr.d water during 
t h e  s e c o n d  half of 1970 and a summary report for 1970, in  the vic:xry of the  
Feea Mater:a!s Production Center, Ferna ld ,  Ohio is presented. I ;.e cr.en:;ation 

of mater ia ls  re leased to the  envircnment w a s  smal l  in comparison w t h  c:::mil s e t  
by the S ta te  cf Ohio, cr,d Radiat ion Pro tec t ion  Guides  recommended in  AEC ‘danual 
Chapter  0524. 

-. 
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INTRODUCTION 

ENVIRONMENTAL MONITORING DATA 

T h e  iollowing report concerns  t h e  envircnmentcl monitorir,y d a t a  c o l l x t e d  by the  Feed M a t e r i d s  
Prcduct ion Center  (FPYIPC). T h e  FhlPC is operated by t h e  National LEG{ Company of Ohio (NLO) 
for he  United S t a t e s  Atomic Energy Commission. T h e  project is located near  Ferna ld  
i n  southwestern Ohio. T h e  production area of FMPC covers  an area of 13b acres ,  and is Icca ted  
approximately in the  c e n t e r  of a 1050 a c r e  wvernment -owned s i te .  Most of the  s i t e ,  including 
t h e  en t i re  production area, is located within Hamilton County, Ohio, but cpproximately 200 a c r e s  
a r e  s i tua ted  in  southern Butler County. Aajccent  to  the s i t e  a r e  the small vi l lages  of F e r n d d ,  
New Baltimore, Ross, and Shandon, cll  being located o n e  mile  or more from the project .  T h e  
larger  nearby communities of Cincinnat i  ,ma 2 m . i l t o n  a r e 2 0  and 10 a i r  miles  avay, respect iveiy.  
( F o r  re la t ive  loca t ions  see Figure  1).  

FIGURE 1 Area :,lap of Relat ive Locations 
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Operat ions at th i s  project  d e d  with t h e  process ing  of high -grade  uranium concent ra tes  to produce 
metal l ic  urmium. T h e s e  p r o c e s s e s  include:' a c i d  d iges t ion  of the  concent ra tes ,  organic  c h a s e  
extrc-tion of uranyl ni t ra te ,  subsequent  conversion of the  uranyl ni t ra te  to uranium oxides  and 
tetrafluoride, reduction to  uranium metal, a n d  fabrication of the  metal  into fuel e lements .  T h e  
project a l s o  iccludes plants  for sarnplinq of t h e  concent ra tes  a n d  recovery oi uranium from various 
residues. The iin:l product i s  used  in the nat ion ' s  production reactors .  

T h e  project a l s o  pcoduces some F u r i t i d  thorilJm com?ounds a n d  the thorium metal. Production 
methods a r e  s imilar  to t h o s e  used for producing uranium. 

During the  many involved reac t ions  and Drocesses  that  lead to  the reactor  fuels, va i ious  l i m i d  
and cnrborce w a s t e s  a r e  qenerated.  T h e s e  wastes contam varyinq w a n t i t l e s  of c rmiuin  ond 
thorium. V a n o u s  i n - p l a n t  methods a r e  used  to curtcul their r e l e a s e  t o  t h e  environment. Al , ; :s t  
coizplete  r e r o v z i  of :he mater ia l s  is accomplished by usinq dus t  col lectors  and was te  t reatxenr  
processes .  An environmental monitorinq progrm nas been es tab l i shed  to  determine the CC~CP'I- 

trat:on of p1cr.t 7-.=:e:ials in the water and mr  outs lde  t h e  project. T h e  r e s u l t s  af th i s  p r o q r n  in 
pas t  years  ard the  present  report indicated that the material re leased to the environs a t  th i s  s i t e  
is well within t h e  maximum permiss ib le  concentrat ions (MPC) as recommended by the AEC and 
the S ta te  of Ohio regulat ions.  T h e  following pcrges c o n t a n  resu l t s  of the  environmental sampling 
p r o q r m  durinq :he period ccvered  by th i s  report. 
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SOL IDS 4 

Part I - Monitorinq of Water 

r 
GENERAL 

SUMP 

Each oi the individual production plants on the project hcs cdlecticn sunips and treatment equip- 

nent to remove urczium frcm the process wastewater. I he eiiluents froin :he plants are col- 
1ec:ed et a general sun? icr additional treatment and setr!inq. Clear water from the sump is 
pumped to the ri*./er. The solid portion is pumped to a cnemicd waste pi t  for further settling. The 
clear effluent from the p i t  is then combined ,with three oher types of wastewater and discharged 
to the river. 

- 

LIQUID WASTE PIT  b 

1I 

Water saniples are taken to determine the effect of the si:e's 1L;Jii s.:.astes upon the Great Miami 
River, into which  all of the plant's liquid effluents pass. The results of the monitoring of liquid 
effluent have been reported to the Ohio Departrrent of Health on a rconrhly basis sirxe 1954 and 
duplicate smples  are taken by a State Enqineer and a Naticnal Lead Ccmpnny of Ohio Industrial 
Hyqienist. One sample every r o n t h  is exchanged i n  crier that e.& q o u p  ccn evaluate tke other's 
sampling procedure and analytical results. 

II 
4 WATER TREATMENT PLANT 

OWC 11-70 

* 
GREAT MIAMI RIVER 

FIGURE 2 Flow Diagram of Chemical '.Vaste and Oisposal Process 
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T h e  locattions of t h e  principal effluent and water sampling points  a r e  shown in F igure  3.  A Par-  
s h a l  F l u m e  type water sampler  c o l l e c t s  ( a t  point B) s a m p l e s  of the combined effluent s t ream (see 
also F i g u r e  2) .  T h i s  sample  is col lec ted  and  ana lyzed  o n  a da i ly  bas i s .  Resul t s  of t h i s  analy-  
sis ut i l ized with dai ly  measurement of the  river flow a r e  the  b a s i s  fcr calculat ing the  contami-  
nant  concentrat ion added to  the river. At point A, upstream from the ef f luent  discharge point ,  a 
weekly s p o t  sample  is taken for background a n a l y s i s .  At point C, downstream, a continuous sam-  
p le  is taken fo: a 24-hour period and at l e a s t  o n e  sample  is analyzed e a c h  week. 

All of t h e s e  samples  a r e  analyzed for uranium, a l p h a  a n d  be ta  radioactivity, chloride, f luoride,  
and nit rate .  Samples  taken a t  all sampling points  are a l s o  ana lyzed  for Ra 22q daughter of Th 232. 
T h s  is the  controlling nucl ide in the  thorium d e c a y  chain. Control of this nucl ide and  g r o s s  
a lpha  a n d  beta  radioact ivi ty  insure that  a l l  MPC's for the thorium decay  chain are not e x c e e d e d .  

BUTLER 
HAMILTON 

A 

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

A .  Water Monitorinq R e s u l t s  

T a b l e  1 ind ica tes  the high, average,  and low concentrat lons of t h e  calculated and sampled con- 
taminants  during t h e  second half of 1970. T h e  cppl icable  MPC's and t h e  percent of e a c h  LIPC 
are also i n d c a t e d  for cornpanson. 
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Locat ion (1) 

3 
(FMPC Outfa l l -  

Calcrr.ated Addition 
to t h e  River )  

A 
(Upstream 

Concentrat ion)  
C 

(Downstream 
Concentrz:  ion ) 

9 

A 

C 

TABLE I 'Rater Sampling Resu l t s  for the Second H a l f  of 1970 

Alpha Act iv i ty  Beta  Act ivi ty  
NO. of Uranium (x I 0-6 E i / m l )  (*) 

Hiqh Low Avq.  4&PC Hiqh Low Avq. %MPC Hiqh ''LOW Avq. %MPC 

Samples  ( X  I o - ~ p c i / m l ) ( 2 !  (X 10-8 pc'/ml) (2) 

183 .007 < ,001 .OOI .os .oog < .OOI .oo I .03 ,024 < .oo: .oi e .eo 

25 .081 <.CO1 .007 .04 .IO5 <.001 .018 .60 .IO0 <.001 .023 .77  I 
27 .016 < .001 .003 .02 .027 < .001 .007 .23 .027 < .001 .014 .47 

(3)MPC 20 x IO-'pCi/ml 3 x 10- 'pCi/ml 3 x 1O-'uCi/ml 

Nitrate  (ppm)") Chlor ide (ppm) (') Fluoride (ppm)") 

183 10 1 2 4 .5  3 1 1 . 4  -02  .01 .01 .8 

25  18 4 8 18.2 70 27 5 5  22.0 .86 . 2 4  .53  44.2 

27 20 6 13 29.5 70 30 56 22.4 1.70 .29  .62 51.7 

(4)KPC 4 4  m m  2 5 0  DDm 1.2 Prim 

( 1 )  S e e  Figure 3. 
( 2 )  + C i / d  - Microcuries per mil l i l i ter .  
(3) AEC Yanual Chapter  0524, Concent ra t ion  Guides:  20 x IO-'pCi/ml for natural  uranium; 3 x lO"pCi/ml for c e r t a i n  

mixtures of a lpha  and b e t a  emi t te rs ;  3 x 104pCi /ml  for radium-228,  the i so tope  of grea tes t  concern in the thorium- 
232  decay  chain. 

( 4 )  NLO - State .  
( 5 )  ppm - parts  per million. 
NOTE: Figures  marked < a r e  taken  a s  whole  figure in averaging. 

T h e  a&ve tab le  ind ica tes  that  t he  average  ca lcu la ted  concent ra t ions  (8) of all liquid waste  d i s -  
charged to the river were  4.5% MFC or l e s s .  T h e  average  concent ra t ions  of all sampled contam- 
inunts  at t he  downstream posit ion (C) incbcntes e a c h  contaminant  was well below the appl icable  
~ C ' S .  I t  may b e  c m c l u d e d  from sampling and  ca lcu la t ions  tha t  the FMPC effluent produced 
l i t t l e  change  in the  rivets qual i ty .  
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B 

A 

C 

B. Annual Water Monitoring Data for 1970 

1.2 ppm (4)MPC 44 ppm 250 ppm 

Ra2" x IO* pCl/rnl ( 2 )  

16 .10 c.01 .03 1.00 

12 .91 .OS .17 5.67 

12 .23 .OS .10 3.33 

(3) MPC 3 x 1o-'pcl/ml 
L 

Table 11 is a summary of both semi-annual reports in regard to effluent conrentrations at the 
FMPC site. 

TABLE I1 Water Sampling Results for 1970 

HIqh Low Avq. %MPC 

B 364 .007 c.001 .001 .OS 

A 52 .oa i  c.001 .oo8 .04 
~~ ~~ ~ ~ ~~ ~~ 

C 5 4  .041 1 < . 0 0 1  1 . 0 0 5 1  .03 

(3) MPC 20 x pci/ml 
(5) Nitrate (ppm) 

0 3 64 10 1 2 4.5 

A 5 2  38 3 14 31.8 

C 54 44 6 16 36.4 

( 1 )  See Figure 3. 
(2) u C i / d  - Microcuries per milliliter. 
(3) AEC lianual Chapter 0524, Concentration Guides: 20 x lO-'pCi/mi for natural uranium; 3 x 10-epCi/rnl for 

certain mixtures of alpha and beta emitters;  3 x pCi/ml for radium-228, the isotope of greatest concern 
in the thorium-232 decay chain. 

(4)  NLO -State  
(5) ppm - prts per million. 
NOTE: Figures marked < are taken as whole figure in averaging. 

The MPC's for nitrute, chloride, and fluoride were established by the National Lead Company of 
Ohio and the State of Ohio as a quide for waste effluent operations. The NLO-State values  refer 
to a time- weighted average concentration and not to daily outputs. The m r a q e  concentratians 
found downstream were 16 ppn nitrate, 47 pprn chloride, and 0.6 ppm fluoride, all of whicfi are 
well below the respective MPC's. 



The results of the mcnitorinq of liquid effluents in 1970 indicate they averaged well below the 
maximum permissible concentrations for uranium, radium - 228, total radioactivity, chloride, f luo-  
ride, ani nitrate. The results for 1970 are of the same rnaqnitude as they have ken  in past 
years. 

Part I1 - Monitoring of Air  

During the many involved processes performed at this  project various airborne dusts  are qener- 
ated. 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, 
electrostatic precipitators and scrubbing towers are specially designed for each operaticn clnd 
precede all stacks. A i r  sampling of these exhaust stacks is maintained on a continuous schedule. 

An environmental air  sampling program has been established to determine the amount of material 
whi& is i n  the a r  surrounding the  project. Air samples are collected around the 1000- acre plant 
and at points as  far away as  10 miles. The sampling of airborne particulate matter provides a 
good indication of the amount of material released into the atmosphere by the project. A known 
quantity of a i r  IS drawn through a filter med ium which is then analyzed for urmium and radio- 
activity. An analysis for thorium is not considered necessary because of the small  amount oi 
thorium handled on t h e  project. 

The environmental air samples are divided into two classifications: Perimeter air samples: 2nd 
"off -site" air samples. There are four permanent air sarplinq stations at the corners of !he 
production area. These air sampling stations are shown in Fiqure 4. Samples from these perim- 
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 i c h  the air 
samples will be taken is determined by local meteoroloqical conditions on the day of samplinq. 
Awroximately 80% of all samples are taken downwind of the plant. Replicate samples are tcken 
at each samplinq point and averaged to obtain a representative concentration for that location. 
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N I 0- AIR SAMPLING STATIONS 

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

A. Air Monitoring R e s u l t s  

Table I11 shows the high, average, and low ccncentrations for perimeter air sampling during h.e 

secmd half of 1970. The MPC's and the per cent of MPC cire listed for comparison. The results 
of sampling indicate that even well within the project area controlled by the AEC, the cmcentra- 
tions cNeM9ed only 1.6% of the MPC for uranium and 2 . 1 %  of the MPC for alpha radioactivity, and 
.Ol% of the MPC for beta radioactivity. 
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TABLE 111 Perimeter A i r  Sampling Results for the Second H a l f  of 1970 

2s 

25 

2s 

2s 

- 

No. of 
Samples 

Loco tion(*) 
. Beta Actlvi Alpha Act ivi ty  

N A  N A  .03 1.60 NA N A  .04 2.10 N A  NA . I 1  .01 

1ooox lo-'2i.Lc~d 

(1) See  F i g u ~ e  4. 
( 2 )  ~ ~ i / d  - bIicrocuries p e r  milliliter. 
(3) N A  - Not Applicable. 
(4) AEC Manual Chapter 0524, Concentration Guides: 2 x 10-l p C i / m l  for natural uranium. alpha radioactivity; 

1000 x lo-'* p Ci/ml for Tha4, a beta emitting daughter product of U 238 . 

All of the off-s i te  air  samples taken during the second half of 1970 are tabulated in groups 

depending upon the sampling distance from the project. Table IV indicates the high, low, and 
average concentmtion for the off -si te samples tn each of the four groups. The MPC's and the 
per cent of the  MPC are listed for cmparison. The results of sampling indcate that the off -si te 
concentrations averaged only 1.77% of the MPC for uranium and 1.77% of the MPC for alpha mdio- 
activity, and .O2% of the MPC for beta radioactivity. 

TABLE IV Off-Site Air Sampling Results for the Second Half of 1970 

(1)  F W m l  -Microcuries  per milliliter. 
(2) NA - Not ApplicabL. 

. 

(3)  AEC Manual Chapter 0524, Concentration Guides: 2 x Ci/ml for natural uranium. alpha radioactivity; 
1000 X lLCi/rnl for ThP4. a beta emitting daughor product of  u 238 . 
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SE 
Avemqe 

Concen fration 

(4) MP c 

B. Annual Air Monitoring Data for  1970 

51 .13  .01 .04 2.00 .I6 .01 .04 2.00 .39 .01 .12 .01 

- N A  N A  .06 2.75 N A  N A  .06 3.13 NA NA . 1 5  .02 

2 x lo"* p C l / m l  2 x 1 0 - l ~  Cum1 1000 x p c L / m l  

B . 
3 

. 

T&le '4 indicated the hiqh, average, and lo-*# cancentrations for perimeter a i r  sampling during 
1970. n e  MPC's and the percent of the MPC are listed for comparison. The results of sampling 
indicate that even well within the project area owned and controlled by the AEC, the concen- 
tmtionsmraged only 2.75% of the MPC for u m i u m  m d  3.13% of the MPC for a l b a  radioactivity, 
and .02% of the MPC for beta radioactivity. 

TABLE V Perimeter Air Sampling Results for 1970 

S e e  Figure 4. 
CL C d m l  - Microcuries  per  mi l l i l i t er .  
N A  - Not Appl icab le .  
AEC Manual Chapter 0524. C o n c a t t r a d o n  Guides :  2 x IO-'" L C i / m l  for natural  uranium. alpha radioactivity;  
1000 lo-' I.r Ci /ml  for Th -, a bece emi t t ing  daughter product of U 29. 

All, of the off -s i te  air  samples taken during 1970 are tabulated in groups depending upon the 

sampling distance from the project. Table VI  indicates the high, low, and average concentration 
for the off -s i te  samples in each of the four qroups. The MPC's and the per cent of the MPC are 

listed for comparison. The results of sampling indicnte that the off - site concentrations awraqed 
only 1.82% of the MPC for urnnium, 1.82% of the MPC for alpha radioactivity, and .03% of MPC 
for beta radioactivity. 



36 

- 14- 

TABLE VI Off- Site Air SampliaR Results for 1970 

(1) p Cf/ml - Microcuries per milliliter. 
(2) NA - Not Applicabk. 
(3) AEC Manual Chapter 0524. Concentration Guides: 2 x 

1000 x 10-12pCi/ml for ThZ14, a beta emitting daughter product of U238. 
pCi/ml for natural uranium, alpha radioactivity; 

. 

CONCLUSIONS 

During the second half of 1970, the amount of material released to the air and water remained 
a t  the low level that it had during previous years. The results of monitoring for.1970 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 respective 
MPC's. It therefore may be concluded from this report that the Atomic Energy Commission opera- 
tions added insignificcnt amounts of material to the surroundmq community environment. 
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