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Foreword 
This report was prepared by the Environmental Assessment and Planning Section of the 

Safety and Environmental Technology Function in the Administrative Services Department 

at Mound Facility. Sample analyses and data reduction were performed by the Environ- 

mental Evaluation and Environmental Laboratory groups of the Environmental Assessment 

and Planning Section. Particulate samples offsite are collected by the Air Pollution 

Control Section of the Montgomery County Combined General Health District which acts 

as the Regional Air Pollution Control Agency in this area for the Ohio Environmental 

Protection Agency. 
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Introduction 
Mound Facility is situated on 

of land in Miamisburg, Ohio. 

180 acres 

This loca- 

tion is approximately 16 km (10 mi) south- 

west of Dayton. The predominant geograph- 

ical feature in the five-county region 

surrounding the Facility is the Great 

Miami River which flows from northeast to 

southwest through Miamisburg. This river 

valley.area is generally highly indus- 

trialized. The remainder of the region 

is predominantly agricultural with some 

light industry and scattered residential 

communities. The location and population 

of these communities are shown in Figure 1. 

Figure 2 shows the population distribution 

around Mound Facility. Drinking water for 

the area is obtained from a buried valley 

aquifer which generally follows the Great 

Miami River. The primary agricultural 

activity in the area is raising field 

crops such as corn and soybeans. Approxi- 

mately 105 of the land area in agricultur- 

al use is devoted to pasturing'livestock 

[I]. Weather conditions in the area are 

moderate . The average annual precipita- 

tion is approximately 91 cm (36 in.) and 

is evenly distributed throughout the year. 

Winds are predominantly from the south 

or west except during the summer months 

when a higher frequency is recorded from 

out of the southwest. The wind speed 

averages about 16 km/hr (10 mi/hr) an- 

nually ( 2 1 .  Figure 3 shows the wind rose 

ccrnpiled at Wright Patterson AFB which is 

located approximately 13 miles northeast 

from Mound. 

- 
Mound Facility began operations in 1949. 

Its mission currently includes research, 

development, engineering, production and 

surveillance of components for the Depart- 

ment of Energy (DOE) weapon programs; 

separation, purification, and sale of 

stable isotopes of the noble gases; the 

fabrication of radioisotopic heat sources 

fueled with plutonium-238 for thermoelec- 

tric generators. The radionuclides of 

primary concern currently being handled 

include plutonium-238 and tritium. 

Radionuclides in particulate form are re- 

moved from process air effluents from nu- 

clear operations facilities by high effi- 

ciency particulate air (HEPA) filters. The 

air effluents are filtered first at the 

points of origin, i.e., glove boxes, and 

just prior to the release point, i.e., 

the stack. The filtering system at the 

stack consists of two banks of HEPA filters 

in series, each bank with a collection 

efficiency of 99.9%. Radionuclides are 

removed from liquid effluents such as pro- 

cess waste liquids by chemical processing. 

Solid radioactive wastes are packaged and 

shipped cffsite for burial at approved 

burial sites. Airborne and liquid wastes 

generated in the processing of explosive 

materials are collected and disposed of 

according to the Army Materiel Command 

Regulation 385-100. 

An onsite sanitary waste treatment plant 

provides secondary treatment in accordance 

with U. S. Environmental Protection Agency 

(EPA) requirements [3] using an activated 

sludge process operating in the extended 

aeration mode. All domestic sewage gen- 

erated onsite is treated in this facility. 

The influent and effluent at the sewage 

treatment plant are also monitored for 

radioactivity to ensure no undetected re- 

lease can occur to the environmen-t via 

the sanitary sewage plant. The digested 

sludge from the sewage plant is shipped 

offsite for burial at an approved burial 

site. Nonradioactive solid wastes are 



F I G U R E  1 - Offsite air sampling locations. 





be taken thus ensuring that c~ncencrazl?ns 

are well within existing standarh. 

As part of the Mound Environmental Program 

monitoring functions, air, water, foodstuff, 

Suriace Wtnd Speed. ~nph and soil samples are collected from the en- 

A L L  5BSERVATIONS 
197.033) 

F I G U R E  3 - The r e l a t i v e  f r e q u e n c y  a n d  
s t r e n g t h  o f  w i n d s  f r o m  d i f f e r e n t  d i r e c -  
t i o n s  f o r  W r i g h t - P a t t e r s o n  A i r  F o r c e  
B a s e .  

--disposed of according to a recycling 

and reclamation program. 

White paper, scrap metal and wood are 

sold for reclamation. General refuse 

was transported during 1977 to the 

Franklin Reclamation Center, Franklin, 

Ohio, for processing and eventual use in 

recycled products. Waste solvents and 

chemicals are removed offsite by a com- 

mercial industrial-waste-disposal firm. 

Conformance to regulations prescribed 

by DOE pertaining to the safety of em- 

ployees and the public has been demon- 

strated during the history of Mound 

Facility. The fundamental objective of 

the Mound Facility Environmental Control 

Program, which has been in existence 

throughout the history of the Facility, 

is the containment of radioactive efflu- 

ents to levels well within the existing 

standards. As part of this function, 

effluents are monitored and controlled 

at each operating step resulting in only 

low-level releases of airborne or liquid 

wastes to the environment. Because of 

early detection, control techniques can 

vironment at distances up to 45 km (28 mi) 

from the Facility boundaries. These samples 

are analyzed for the specific radionuclides 

handled at the Facility. 

A quality control program for environmental 

analytical procedures has been in effect 

for several years. There are two parts to 

the program: internal and external. The 

internal portion consists of blank and du- 

plicate analyses for each group of samples. 

The blank values have been consistently 

small in comparison with sample values 

indicating good control during analytical 

procedures. The duplicate results for 

1977 were in the range expected. Chemical 

recoveries were greater than 50%. The ex- 

ternal portion of the program consists of 

sending duplicate samples to an independent 

laboratory. These results for 1977 were 

also satisfactory. Mound Facility partici- 

pated in DOE'S Quality Assurance Program 

conducted by the Environmental Measurements 

Laboratory ( E m )  during CY-1977. Sample 

media such as air, water, soil, vegetation, 

and tissue were analyzed for various radio- 

nuclides such as plutonium-238, plutonium- 

239, uranium-234, uranium-235, uranium-238, 

and tritium. In this program, Mound along 

with other facilities received and analyzed 

samples of various media and submitted data 

for comparison with EML values. Overall, 

the ratio of Mound to EML values averaged 

0.85 + 0.24 with a range of 0.40 to 1.14 
which indicates good agreement with the 

Environmental Measurements Laboratory. 

The results of the environmental analyses 

for calendar year 1977 are provided in 



t h i s  r e p o r t .  E r r o r  l i m i t s ,  when g i v e n ,  

r e f l e c t  s t a n d a r d  d e v i a t i o n s  i n  t h e  d a t a  

from coun t ing  s tat ist ics a t  t h e  95% con- 

f i c e n c e  l e v e l .  A lower d e t e c t i o n  l i m i t  

(LDL) i s  provided  f o r  each  set  of  d a t a .  

T h i s  LDL i s  composed o f  t h e  ave rage  b lank 

f o r  t h e  set  of a n a l y s e s  p l u s  20 o f  t h e  

ave rage  of  t h e  b l a n k s  f o r  t h o s e  a n a l y s e s  

i n v o l v i n g  chemica l  p r o c e s s e s .  The LDL 

f o r  d a t a  c o n s i s t i n g  o f  a n a l y s e s  by count-  
i n g  p rocedures  o n l y  i s  e q u a l  t o  2a of  

t h e  coun t ing  e r r o r  o f  t h e  b l ank .  I n  some 

s p e c i a l  i n s t a n c e s ,  where a n  inadequa te  

number of  b l anks  e x i s t ,  t h e  ave rage  b lank 

p l u s  20 of t h e  coun t ing  e r r o r  i s  used f o r  

t h o s e  a n a l y s e s  i n v o l v i n g  chemica l  pro- 

cedures .  

Summary 
The l o c a l  environment su r round ing  Mound 

F a c i l i t y  was moni tored  f o r  t r i t i u m  and 

plutonium-238. The r e s u l t s  a r e  r e p o r t e d  

f o r  c a l e n d a r  y e a r  1977. The environment-  

a l  pa rame te r s  ana lyzed  i n c l u d e d  a i r ,  w a t e r ,  

f o o d s t u f f s ,  s o i l  and s i l t .  The ave rage  

c o n c e n t r a t i o n s  of  plutonium-238 and t r i -  

t ium were w i t h i n  t h e  a p p l i c a b l e  s t r i n g e n t  

s t a n d a r d s  f o r  r a d i o a c t i v e  s p e c i e s  adopted 

by t h e  0 .  S .  DOE. Mound F a c i l i t y  d r i n k i n g  

wa te r  h a s  been b rough t  i n t o  compliance 

wi th  t h e  new EPA s t a n d a r d  f o r  t r i t i u m  i n  

community d r i n k i n g  w a t e r  sys t ems ,  and 

Mound has  under taken  a  program t o  ach ieve  

compliance f o r  n i n e  p r i v a t e  w e l l s  a d j a c e n t  

t o  t h e  F a c i l i t y  s i t e .  The program has  

p a r t i a l l y  ach ieved  i t s  o b j e c t i v e  by b r ing -  

i ng  Mound w e l l s  and some o f  t h e  n i n e  

a f f e c t e d  p r i v a t e  w e l l s  i n  t h e  v i c i n i t y  o f  

Mound F a c i l i t y  i n t o  compliance w i t h  t h e  

U .  S .  EPA s t a n a a r d  and s i g n i f i c a n t l y  re- 

ducing  t r i t i u m  c o n c e n t r a t i o n  i n  t h e  re- 

maining w e l l s .  Data conce rn ing  nonradio-  

a c t i v e  s p e c i e s  i n  a i r  and wa te r  a r e  a l s o  

p r e s e n t e d  and compared t o  f e d e r a l ,  s t a t e ,  

and l o c a l  s t a n d a r d s ,  where a p p l i c a b l e .  

The ave rage  c o n c e n t r a t i o n s  o f  plutonium- 

238 and t r i t i u m  o x i d e  i n  a i r  measured a t  

a l l  o f f s i t e  l o c a t i o n s  d u r i n g  CY-1977 were 

~ 0 . 7 5  x  10- l7  and ~ 0 . 6 3  x  10'11 uCi/ml, 

r e s p e c t i v e l y .  These co r re spond  t o  ~ 0 . 0 3 7 %  

and <0.009% of  t h e i r  r e s p e c t i v e  Rad ioac t iv -  

i t y  C o n c e n t r a t i o n  Guides (RCG). D e t a i l s  

o f  t h e  a p p l i c a b l e  s t a n d a r d s  a r e  g i v e n  i n  

the Appendix. 

The a v e r a g e  c o n c e n t r a t i o n s  o f  plutonium- 

238 and t r i t i u m  measured a t  a l l  l o c a t i o n s  

i n  t h e  G r e a t  M i a m i  R ive r  d u r i n g  CY-1977 were 

~ 0 . 2 7  x  10- lo  and ~ 1 . 4  x pCi/ml, re- 

s p e c t i v e l y .  These co r re spond  t o  ~ 0 . 0 0 1 4 %  

and <0.14% o f  t h e  r e s p e c t i v e  RCG. 

The ave rage  c o n c e n t r a t i o n s  o f  plutonium-238 

and t r i t i u m  found d u r i n g  CY-1977 i n  s u r f a c e  

wa te r  and  t h e  d r i n k i n g  w a t e r  o f  t h e  a r e a  

m u n i c i p a l i t i e s  were a l s o  a  f r a c t i o n  o f  each 

r e s p e c t i v e  DOE RCG and EPA s t a n d a r d .  

Although t h e r e  are no s p e c i f i c  s t a n d a r d s  

(RCG) f o r  plutonium-238 and t r i t i u m  i n  

f o o d s t u f f s ,  t h e  c o n c e n t r a t i o n s  found,  i f  

compared t o  t h e  water s t a n d a r d ,  are a l s o  

a  s m a l l  f r a c t i o n  of  t h e  RCG. I n  a d d i t i o n ,  

t h e r e  i s  no ev idence  o f  o t h e r  t h a n  minimal-  

up take  o f  plutonium-238 from s o i l .  [41 

Mound F a c i l i t y  h a s  been  g r a n t e d  a N a t i o n a l  

P o l l u t a n t  D i scha rge  E l i m i n a t i o n  System 

pe rmi t .  Analyses  d u r i n g  1977 i n d i c a t e  com- 

p l i a n c e  w i t h  p e r m i t  c o n d i t i o n s  e x c e p t  f o r  

two minor e x c e p t i o n s  i n v o l v i n g  suspended 

s o l i d s  d u r i n g  J u l y .  A l l  r e s u l t s  i n d i c a t e d  

t h a t  Mound e f f l u e n t  s t r eams  have no s i g n i f i -  

c a n t  e f f e c t  on  t h e  G r e a t  Miami R ive r  and 

c e r t a i n l y  do n o t  c a u s e  Ohio St ream S tanda rds  

t o  be exceeded.  

The e f f l u e n t  d a t a  a r e  summarized i n  T a b l e  

1. I n  a d d i t i o n ,  t h e  person-rem c a l c u l a t e d  

o u t  t o  80 km f o r  CY-1977 was 12 .2  person-rem. 



These d a t a  denons t ra re  the  s t a t u s  of  con- diameter  Xicrosorban d i sk  by s .:on-i:~x.~~L5iy 

p l i a n c e  wi th  v a r i o u s  c u r r e n t  r egu la to ry  opera t ing  (21 hr/day,  7 days/week) ?.lzh- 

agency s tandards .  *~olume a i r  sampler. The a i r  i s  sampled z c  
3 an average r a t e  of 1 . 3  x l o 6  cm /min (..jj 

-Table 1 - EFFLVENT DATA FOR CY-1977- 3 ,  f t  /mln).  The Microsorban d i sk  i s  chanqec' 

Radionuc 1 i d e  Xedia Q u a n t i t y  

Tr i t ium a i r  4896 C - i  

T r i t ium w a t t r  56.7 C i  

Plutonium-238 a i r  0.012 m C i  

plutonium-238 water 2.8 m C i  

Uranium-233 water 3.3 m C i  

weekly and r e p r e s e n t s  a sample of approxi-  

mately 13,000 m3 of a i r .  Plutonium-233 

analyses  were performed on a monthiy com- 

p o s i t e  f o r  t h r e e  sampling l o c a t i o n s ,  122, 

123 and 124, and on q u a r t e r l y  compos' it23 

fox the  o t h e r  o f f s i t e  l o c a t i o n s .  

I L 

The a n a l y t i c a l  scheme f o r  plutonium-239 

incorpora tes  t h e  fol lowing b a s i c  s t e p s :  

Environmental surveillance a d d i t i o n  of a known amount of plutonium-212 

Air - radioactive 
t r a c e r ,  i g n i t i o n  t o  600°C, d i s s o l u t i o n  with 

n i t r i c  a c i d ,  s e p a r a t i o n  of  plutonium with 

An o f f s i t e  a i r  sampling network c o n s i s t -  anion exchange r e s i n ,  e l e c t r o d e p o s i t i o n  ~f 

i n g  of 1 4  cont inuously  opera t ing  a i r -  plutonium, and f i n a l l y  a lpha spectrometry.  

sampling s t a t i o n s  which a r e  used f o r  The r e s u l t s  r epor ted  r e p r e s e n t  t o t a l  con- 

sampling both tritium oxide and plutonium c e n t r a t i o n s  of t h e  analyzed rad ionuc l ides  

and a f i f teenth  sampler used for  sampling including c o n t r i b u t i o n  from atmospheric 

plutonium only were used during CY-1977. 

Ten sampling s t a t i o n s  a r e  located approxi-  

mately wi th in  a 1 . 6  km (1 m i )  r ad ius  of 

the  F a c i l i t y  and four  samplers a r e  lo -  

ca ted  i n  o r  near  populat ion c e n t e r s .  The 

remaining sampler (#119) is approximately 

44.8 kg (28 m i )  from t h e  F a c i l i t y  i n  the  

l e a s t  p r e v a i l i n g  wind d i r e c t i o n .  This 

s i t e  r e c e i v e s  no measurable c o n t r i b u t i o n  

.from Mound o p e r a t i o n s  and se rves  a s  a 

b a s e l i n e  sample f o r  comparison purposes. 

The samplers c u r r e n t l y  i n  opera t ion  a r e  

loca ted  a t  c r i t i c a l  d i s t a n c e s  and d i r e c -  

t i o n s  based on a d i f f u s i o n  model developed 

f o r  Mound F a c i l i t y .  -The l o c a t i o n s  of t h e  

sampling s t a t i o n s  a r e  shown i n  Figure  1. 

Two types  of samples a r e  c o l l e c t e d  a t  

f a l l o u t .  

The average o f f s i t e  plutonium-238 a i r  con- 

c e n t r a t i o n  f o r  a l l  l o c a t i o n s  was ~ 0 . 7 5  x 

10-17 u C i / m l  which i s  <0.037% of the  DOE 

RCG. The RCG used f o r  comparison i s  the  

guide f o r  t h e  s o l u b l e  form of  the  i so tope  

and for the  general  population.  This is  

t h e  most r e s t r i c t i v e  RCG f o r  plutonium-238 

and i s  appl ied s i n c e  t h e  s o l u b i l i t y  of 

t h e  measured p a r t i c l e s  i n  t h e  human body 

i s  unknown. The a n a l y t i c a l  r e s u l t s  a r e  

summarized i n  Table 2 .  samples repor ted 

as l e s s  than ( < )  t h e  Lower Detection L i m i t  

(LDL) a r e ,  f o r  averaging purposes,  con- 

s ide red  t o  be t h e  value  of LDL. This pro- 

v ides  a conserva t ive  approach t o  low l e v e l  

environmental d a t a .  

each sampling s t a t i o n .  One i s  a p a r t i c u -  

l a t e  a i r  sample f o r  plutonium-238 analy- Also included i n  Table 2 a r e  r a t i o s  of plu- 

s i s  and t h e  o t h e r  i s  a bubbler type sample tonium-238 t o  p l u t o n i ~ - 2 3 9  f o r  each samp- 

f o r  tritium oxide a n a l y s i s .  The p a r t i c u -  ling location. 

l a t e  sample i s  c o l l e c t e d  on a 200-nun 

C;: 



T a b l e  2 - CONCENTRATIONS OF PLUTONIUM IN AIR AT OFFSITE SAMPLING LOCATIONS IN 1977 
I 1 

Number 23aPu 
0 f 

I 
I 
I '~ower Detection Limit (LDL) f o r  "OPu in a i r  f d r  samplers 101 through 119 i l  . 1 0 . 0 7 6 x 1 0 - 1 7 p C i / m l a n d t h e 1 D L f o r s a m p l e r s 1 2 2 t h r o u g h 1 2 4 i s 0 . 2 5 8 x 1 0 1 7 ~ C i / m 1 .  
I This i s  0.004% and 0.013%, respectively of the RCG. 
I 

1 b ~ a d i ~ a ~ t i ~ i  tY Concentration Guide (RCG) = 2000 x 10-l7 pCiIm1 f o r  the  soluble  form of 

i 2 3 8 P u  f o r  the general population. 

 he LDL fo r  2 3 9 P u  in  a i r  f o r  samplers 101 through 119 i s  0.033 x lo-" ~ C i l m l  and 
the LDL f o r  samplers 122 through 124 i s  0.121 x 10'" uCi/ml. 

/ d ~ r r ~ r  l imi t s  include only counting s t a t i s t i c s  a t  95% confidence l eve l .  
I 

The gas bubbler sample is also collected tritium (oxide) in the air is collected 

- - on a continuous basis by bubbling air at in the solution. Tritium oxide rather 
3 - -- 

approximately 3 x lo3 cm /mln through 200 than elemental tritium is sampled and 

ml of ethylene glycol. Ethylene glycol analyzed because the RCG for the oxide is 

1s used because this material eliminates 200 times more restrictive than it is for 

evaporation and freezing problems asso- elemental tritium [ 6 ] .  A sample represent- - 
ciated with sample collection ( 5 1 .  Any ing -30 m' of air is collected and an 



- 3  . aliquot representing 1 . 5  a 1s counted 

in a liquid scintillation spectrometer. 

The average concentration of tritium ox- - 
ide measured during CY-1977 for all off- 

site locations was (0 .63 x 10-11 nCi/ml 

which is c0.009% of RCG. The RCG used 

for comparison is the nost restrictive 

RCG for tritium for the general popula- 

tion. The results are summarized in 

Table 3. Table 4 shows background values 

for plutonium-238 and tritium in air and 

water. 

An onsite perimeter network consisting of 

five continuous, high-volume air sasplers 

is used to further assess the effectiveness 

of stack emission control systems. The on- 

site sampling locations are shown in Fiyre 

4. Particulate samples are collected by 

the onsite samplers at approximately the 

same flow rate as the offsite samplers, 
6 3 i.e., 1.3 x 10 cm /min, and are analyzed 

in the same manner. The tritium samplers 

operate at slightly less air flow, i.e., 
3 approximately 2 x lo3 cm /min, and are 

analyzed in the same manner as offsite 

samplers. 

:able 3 - CONCENTRATIONS OF TRITIUM OXIDE I N  AIR AT OFFSITE SAMPLING LOCATIONS IN 1977 

i T r i t i u m  Oxide 
7 

I 
! 

Number o f  Range A y ~ r a g e ~ * ~  Percent 

- -  I Locat ion Samples 110-" ~ C i / m l )  110 uCi/ml) o f  R C G ~  ! 

101 5 2 (0.29 - 2.16 (0.64 2 0.43 (0 .009 
i 

i 102 52 (0.29 - 9.73 (1.24 2 0.44 ~ 0 . 0 1 8  
i 103 5 2 (0.29 - 2.77 (0.72 + 0.43 <0.010 
1 104 52 (0.29 - 1.27 (0.44 t 0.42 (0 .006 

I I 

i 105 52 (0.29 - 1.45 (0.40 t 0.42 (0 .006 I 
! 108 52 ~ 0 . 2 9  - 0.94 ~ 0 . 3 7  2 0.42 (0.005 

(0.006 
I 

i 110 5 2 (0.29 - 1.22 (0.40 + 0.42 I 

I 111 5 2 ~ 0 . 2 9  - 7.53 (0.62 + 0.43 <O .009 I 
I i12  5 2 ~ 0 . 2 9  - 2.10 (0.59 -C 0.43 <O .008 i 
I 115 5 2 ~ 0 . 2 9  - 2.66 (0.56 + 0.42 (0 .008 
i 118 5 2 (0.29 - 2.37 ~ 0 . 5 7  2 0.42 (0 .008 
i 119 5 1 (0.29 - 2.33 (0.44 2 0.42 (0.006 

! 123 52 ~ 0 . 2 9  - 4.36 (0.88 t 0.43 (0.013 

I 124 52 (0.29 - 5.98 (0.94 +- 0.43 (0 .013 

1 Y w e r  Detect ion L i m i t  (LDL) f o r  t r i t i u m  oxide i n  a i r  i s  0.29 x lo- "  uCi/ml 

i 
I which i s  0.004% of the RCG. 
I 

1 ' ~ a d i o a c t i v i t ~  Concentration Guide (RCG) = 7000 x lo - "  pCi/ml f o r  the  

1 general popu la t ion  and f o r  so lub le  f o n  o f  t r i t i u m .  

I ' ~ r r o r  1 i m i t s  inc lude on ly  count ing s t a t i s t i c s  a t  95% confidence l e v e l .  I 

rTable 4 - CONCENTRATIONS OF BACKGROUND LEVELS OF TRITIUM AND PLUTONIUM-23- 

Plutonium-238 i n  ~i ra 
Plutonium-238 i n  Surface waterb 
T r i t i u m  Oxide i n  A i r C  
T r i t i u m  i n  Surface 

and Ground Water 

a References 7, 8 C Reference 10 
b ~ e f e r e n c e  9 d~e fe rence  11 





The a v e r a q e  plutonium-238 c o n c e n t r a t i o n  The a v e r a g e  o n s i t e  t r i t i u m  o x i d e  r ~ n c s n t r 3 -  

measured  f o r  a l l  l o c a t i o n s  o n s i t e  was t i o n  f o r  a l l  l o c a t i o n s  was c2.O x 10-li 

4 .02  x lo-17 nCi/rnl which is  0.057% o f  uCi/ml which is  <0 .01% of t h e  RCG. The 

t h e  RCG. The r e s u l t s  a r e  summarized i n  r e s u l t s  a r e  summarized i n  T a b l e  6 .  

T a b l e  5 .  

-Table 5 - CJNCENTRATION OF 2 3 8 ~ u  IN A I R  AT ONSITE SAMPLING LOCATIONS IN 1977,-, 

2 3 8  Pu '19pu 
Number o f  Range ~ v e r a ~ e ~  ' Percent AverageC 

Locat ion Samples 110 - l7  uCi/ml) ( 1 0 - l 7  sCi/ml) o f  RCGb 110 - l7  uCi/ml) 

a Lower Oetection L i m i t  (LDL) f o r  23aPu i n  a i r  i s  0.258 x 10 - l 7  uCi/ml 
which i s  0.004% o f  the RCG. 

b ~ a d i o a c t i v i  t y  Concentration Guide (RCG) = 7000 x 10 - l 7  uCi/ml f o r  the 
so lub le  form o f  plutonium-238 f o r  i nd i v i dua l s  i n  t he  populat ion.  

C Lower Detect ion L i m i t  (LDL) f o r  2 3 9 ~ u  i n  a i r  i s  0.121 x 10 - l 7  uCi/ml. 

d ~ r r o r  l i m i t s  inc lude on ly  count ing s t a t i s t i c s  a t  95% confidence l e v e l .  

-Table 6 - CONCENTlTION OF TRITIUM OXIDE IN AIR AT ONSITE SAMPLING LOCATIONS I N  1977-. 
I i 

T r i t i u m  i n  Oxide 
Number o f  $nge A v ~ ~ a g e " , ~  Percent 

Locat ion Samples 110 uCi/ml) 110 uCi/ml) o f  R C G ~  

a ~ o w e r  Oetect ion L i m i t  (LDL) f o r  t r i t i u m  oxide i n  a i r  i s  0.73 x l o - "  uCi/ml 
which i s  0.004% of the RCG. 

i 
! 

I 
I b ~ a d i o a c t i v i t y  Concentration Guide (RCG) = 20,000 x l o - "  uCi/ml f o r  

i nd i v i dua l s  i n  the popu la t ion  and so lub le  form o f  t r i t i u m .  

I 
I 

'Error l i m i t s  inc lude on ly  count ing s t a t i s t i c s  a t  952 confidence l e v e l .  ! 
i 
I 



The RCGs used for onsite comparisons are 

those applicable for exposed individuals 

in the population. The total amounts of 

plutonium-238 and tritium discharged to 

the atmosphere were 0.012 mCi and 4896 Ci 

respectively. Comparison of these quan- 

tities to the RCG is not valid. 

Air - nonradioactive 
The Mound steam power supply has been 

converted from fuel oil to natural gas 

(on an interruptable basis). During un- 

usually cold weather, natural gas supply 

to Mound is interrupted, and fuel oil 

with cl% sulfur content is,burned. The 

average sulfur content of the fuel oil 

burned was approximately 0:4%. During 

1977 Mound steam supply was fired almost 

equally by fuel oil and natural gas. 

Approximately 990,000 gal of No. 2 fuel 

oil were burned. 

Additional sources of airborne emissions 

are as follows. A water-wash, paint 

spray booth is operated intermittently 

in the Mound paint shop. Wastes from 

operations involving explosives are dis- 

posed of by open burning. A shipping 

container fire test facility for testing 

snipping containers for radioactive 

wastes is used on the average of once per 

month. A maintenance grinding operation 

and a carpenter shop are also operated on 

an intermittent basis. Firefighter train- 

ing excercises are held at an open out- 

door facility. 

Emissions from sources registered with 

the 2egional Air Pollution Control Agency 

(FGLPCA) and the Ohio EPA which have 

applicable emission standards are summar- 

izec in Table 7. The emissions were es- 

tiaated from emlssion factors established 

by the USEPA or from material balances [12]. 

The emission from the shipping container 

fire test facility is controlled with a - 
forced air supply and water spray nozzles 

at the fuel-flame interface to an average 

opacity of ~ 2 0 % .  The particulates from 

the grinding and carpenter shop operations 

are captured by cyclone air cleaners rated 

at 95% efficiency. Nonradioactive airborne 

emissions at Mound Facility were all within 

applicable standards and had minimal impact 

on ambient air quality. This is further 

demonstrated by the particulate concentra- 

tion data summarized in Table 8. The data 

presented are weekly particulate concentra- 

tions measured at Moundls.offsite air samp- 

ling sites. The particulate concentration 

appears to be independent of distance from 

Mound which demonstrates no influence from 

Mound operations. For comparison purposes, 

the State of Ohio - Ambient Air Quality 
Standard for airborne particulates is 60 

3 
pg/m . 

Water - Radioactive 
Water sampling locations along the bank of 

the Great Miami River were selected accord- 

ing to guidelines recommended by the U. ST 

EPA [13]. The locations, shown in Figure 

5, provide samples which are representative 

of river water after suitable mixing of the 

effluent from Mound has occurred. Water 

samples are normally collected at these 

locations five days per week and are sub- 

jected to specific analyses for plutonium- 

238 and tritium. 

The plutonium-238 river water analyses have 

been improved by a procedure d'eveloped at 
Mound Facility to maximize the sensitivity 

in detection of plutonium-238 in water. 

Large volume water samples are analyzed by 

compositing daily samples for a semiannual a 



Table 7 - NONRADIOACTIVE AIRBORNE EMISSIONS 1977 
I 

Emission Emi ss i on % o f  ! 

Source Pol 1 u tan t  Emission S tandarda Standard I 
' Power House Pa r t i cu la tes  0.12 l b / l d  Btu  0.25 1b/106 Btu  48 i I Input  I npu t  i 
I Power House Su l fu r  Oxides 0.39 1b/ l$ Btu  1.6 l b / l @  Btu  24 

I Input  I npu t  ' 

I Pa in t  Shop Organics ' 0.32 lb/day 40 lb/day 0.8 I I 

I Explosives Pa r t i cu la tes  z 10 l b / y r  N A 
Burning .Area 

F i r e f i g h t e r  Pa r t i cu la tes  - 330 l b  N A 
Tra in ing  

a Ohio EPA A i r  P o l l u t i o n  Regulations 3745-1701 through 3745-1 7-1 3 and 
3745-21 -01 through 3745-21-08. j 
NA - no t  app l icab le .  i 
- 1977 WEEKLY PARTICULAT 

CGNCENTRATION DATAa rTabie 
Location 

101 
102 
103 
104 
105 
1 08 
110 
11 1 
112 
115 
118 
119 
122 
123 
124 

Range 
(ug/m3) 

13-189 
19-1 23 
16- 84 
16-1 31 
24- 91 
16-143 
15- 88 
21 -1 23 
17- 98 
22-110 
13-113 
2- 94 

21-123 
31-108 

5-100 

A v e r a g e  
(ug/m3 1 

72 
56 
40 
56 
45 
72 
44 
63 
4 5 
50 
5 2 
3 3 
43 
5 1 
47 

analysis. The average concentration of 

plutonium-238 measured for all locations 

in the Great Miami River was ~0.27 x 10-lo 

uCi/ml which is ~0.0014% of the RCG for the 

general population and the most restrictive 

standard for plutonium-238. These results 

are summarized in Table 9. 

Tritium analyses are performed on a weekly 

composite of daily samples. The average 

concentration of tritium measured at all 

locations in the Great Miami River was 

(1.4 x 10'6 pCi/ml which is ~0.14% of the 

RCG for the general population and the most 

Tables 11 and 12, respectively. However, 

a ~ h i o  Ambient A i r  Q u a l i t y  Standard = 60 ug/rn3 

These data are obtained by Mound's a i r  monitor- ' i n g  program and a re  i n d i c a t i v e  on l y  o f  the par- 
t i c u l a t e  a i r  load ing i n  the Dayton met ropo l i tan  
area. Mound's p a r t i c u l a t e  discharges presented 
i n  Table 7 make a n e g l i g i b l e  c o n t r i b u t i o n  t o  
the surrounding area. 

two of these locations, 6 and 7, went dry 

restrictive standard for tritium. These 

results are summarized in Table 10. 

Results of plutonium-238 and tritium analy- 

sis for three offsite sampling locations on 

the abandoned Miami-Erie Canal and adjacent .- 

during the early part of the year which 

ponds shown in Figure 6 are reported in 



F I G U R E  5 - O f f s i t e  w a t e r  s a m p l i n g  l o c a t i o n s  



F I G U R E  6 - A e r i a l  v i e w  ( f r o m  t h e  n o r t h )  o f  o f f s i t e  abandoned c a n a l  and pond s y s t e m .  



rTable 
- CONCENTRATION OF 2 3 8 ~ u  IN THE GREAT MIAMI RIVER IN 1977 1 

2 3 8  Pu 
Number o f  -F$nge Ave$ageD pa Percent 

Loca t i on Samplesa 110 ~ C i / m l )  110- IJCi/rnl)- o f  RCGC 

I f w o  composite l a rge  volume water samples fo; each l o c a t i o n  from water 
I co l l ec ted  dur ing CY-1977. 

l b  Lower Detedt ion L i m i t  (LDL) f o r  2 3 8 ~ u  i n  water i s  0.1 x lo- ' '  vCi/ml 
which i s  0.0005% o f  the  RCG. 

I Rad ioac t i v i t y  Concentration Guide (RCG) = 20,000 x lo - ' '  uCi/ml f o r  
the  general popu la t ion  and the  so lub le  form o f  plutonium-238. 

d ~ r r o r  1 imi  t s  inc lude only counting s t a t i s t i c s  a t  95% confidence l e v e l .  

rTable lo 
- CONCENTRATION OF TRITIUM IN THE GREAT MIAMI RIVER IN 1977 1 

T r i  t i urn 
Number o f  Range Aygragea 9 Percent 

Locat ion Samples ~ C i / m l )  110 vCi/ml) o f  R C G ~  

1 21 0 (0.20 - 4.3 < 1 . 0 + 0 . 3 5  <0.10 
2 210 <0.20 - 16.8 ~ 1 . 5  + 0.36 ~ 0 . 1 5  
3 210 <0.20 - 8.3 <1.9 + 0.36 <0.19 
4 21 0 ~ 0 . 2 0  - 23.4 (1.6 5 0.36 <0.16 
5 210 <0.20 - 4.5 <1.0 + 0.35 ~ 0 . 1 0  

I 
I a 
! Lower D e t g ~ t i o n  L i m i t  (LDL) f o r  t r i t i u m  i n  water i s  
! 0.20 x 10 pCi/ml which i s  0.02% o f  the  RCG. 

1 b~~~ Rad ioac t i v i t y  Concentration Guide (RCG) which i s  compared t o  
1 t r i t i u m  concentrat ion i n  water not  used f o r  d r i n k i n g  purposes = 

j 
1000 x uCi/ml f o r  the general populat ion and the so lub le  
form o f  t r i t i u m .  

! C E r ro r  1 i m i t s  inc lude on ly  counting s t a t i s t i c s  a t  95% confidence l e v e l .  
I 



,-Table 11 - CONCENTRATION OF 2 3 8 ~ u  IN WATER FROM CANAL/POND AREA I N  1977- 

I 2 3 e ~ u  
! Number o f  . -F#nge Avybagecle Perceni  

i Locat iond - Samplesb 110 K i l m l )  110- uCi/ml) o f  RCG 

1 8 (South Canal) 210 . i 26.0 - 45.0 35.5 2 0.20 0.18 

I a 
Locations are s h w n  i n  Figure 5. 

b ~ w o  composite la rge volume water sample f o r  each l oca t i on  from water 
co l l ec ted  dur ing  CY-1977. 

I ' ~cwer  Detec t ion  L i m i t  (LDL) f o r  " 9 u  i n  Water i s  0.1 x lo- ' '  uCi/ml 
I which i s  0.0005% o f  the RCG. 

d ~ a d i o a c t i v i t y  Concentration Guide (RCG) = 20,000 x lo - ' '  vCi/ml f o r  
the general popu la t ion  and so lub le  form o f  plutonium-238. 

I e ~ r r o r  l i m i t s  inc lude only count ing s t a t i s t i c s  a t  95% confidence l e v e l .  

,-Table 12 - CONCENTRATION OF TRITIUM I N  WATER FROM CANAL/POND AREA IN  1977-, 

T r i  t i um 
Number o f  Eange ~ ~ e r a g e ~ v *  Percent 

Locat i  ona Samples 110- uCi/ml) 110 v C i / m l l  o f  RCGC 

6 (Nor th  Pond) 20 6.8 - 11 8.9 2 0.46.  0.89 
7 (North Canal) 12 0.6 - 7.7 5.2 t 0.41 0.52 
8 (South Canal) 200 4.7 - 44 24 2 0.63 2.4 

a ~ o c a t i o n s  are  shown i n  Figure 5. 

b ~ o w e r  Detec t ion  L i m i t  (LDL) f o r  t r i t i u m  i n  water i s  0.2 x uCi/ml 
which i s  0.02% o f  the RCG. 

'DOE Rad ioact iv i  t y  Concentration Guide (RCG) which i s  compared t o  t r i t i u m  
concent ra t ion  i n  water no t  used fo r  d r i n k i n g  purposes 1000 x 10" uCi/ml 
f o r  the general populat ion and so lub le  form o f  t r i t i u m .  

d~rror 1 i m i t s  inc lude on ly  counting S t a t i s t i c s  a t  95% confidence l eve l .  I 



prevented sarn?les from being taken. Total 

annual data on sample location 8, however, 

is shown. These values represent levels 

fron the site drainage ditch which dis- 

charges into the offsite canal-pond sys- 

-tern prior to mixing with the Great Miami 

River. These values, as expected, are 

higher than those concentrations found in 

the Great Miami River where mixing and 

dilution occur. The total amounts of 

plutonium-238, tritium and uranium-233 

discharged to the Great Miami River were 

2.8 mCi, 56.7 Ci, and 3.3 mCi, respec- 

tively. The concentrations were 0.09%, 

2.3'6, and 0.01% of the most restrictive 

RCG for individuals in the population. 

From the uranium-233 concentrations found 

in the effluent streams, estimated concen- 

trations offsite from Mound operations 

would be undistdnguishable from any back- 

ground. This can be readily seen by com- 

paring plutonium-238 quantities found in 

the effluent streams with concentrations 

found offsite. 

Eight additional surface water locations 

such as ponds in all quadrants surround- 

ins Monnd Facility are sampled annually. 

These samples, used for plutonium-238 

determination, are large volume water 

samples of approximately 40 liters each. 

The iarge volume of sample increases the 

sensitivity of the analysis. A smaller 

aliquot (10 ml) was taken for the tri- 

tium analysis. The average concentra- 

tions of plutonium-238 and tritium for 

all locations were ~0.1 x 10'1° and 

<1.0i x 10-6 sCi/ml, respectively, which 

are <0.0005% and <0;10% of the respective 

RCG f .jr the general population; T h e  re-- 
suits of the surface water samples are 

sumnarized in Tables 13 and 14. Back- 

gronna levels of plutonium-238 and tri- 

tium for the surface water are shown in 

Table 5 .  

Drinking water from communities in the 

surrounding area is sampled and analyzed 

annually for tritium with the exception of 

drinking water from Miamisburg which is 
a 

sampled and analyzed quarterly. These 

communities and their relative locations 

are shown in Figure 1. The average con- 

centration of tritium for all locations was 

1.1 x 10'~ bCi/ml which is 5.5% of the new 

standard which was adopted by the U. S. EPA 

in 1977 for community drinking water sys- 

tems. Data from the analyses of community 

drinking water samples are summarized ir, 

Table 15. 

Several private wells in the vicinity of 

Mound Facility were analyzed semi-monthly for 

for tritium. The average concentration 

in these wells was 35.3 x 10'~ uci./ml. A l -  

though these wells were always well within 

the prevailing AEC and ERDA standard for 

tritium effluent and drinking water, the 

U. S. EFA's new drinking water standards 

for radialrogical, biological, and chemical 0- 
elements in water, which became effective 

in June 1977, placed some of the wells in a 

noncompliance status because the new stan- 

dard for radioactivity is 50 times less 

than the old standard. The average concen- 

tration for 1977 exceeds -he new standard 

by a factor of 1.8. 

Private well analyses results are summar- 

ized in Table 16. As shown by the data, 

concentrations in these wells are higher 

than in municipal wells in the area. This 

situation resulted from' Mound Facility re- 

leasing tritiated waste water to the Great 

Miami River via the site drainage ditch 

ariaM'iami-Erie Canal ~ove-r a peri-od- of years 

prior to 1970. Some of the water migrated 

into the aquifer adjacent to Mound Facility 

and increased the concentration of tritium 

in the aquifer. 



-Table 13 - SUMMARY OF SURFACE WATER WNITORING FOR PLUTOtlIUM-2% i n  1977- 

- - 

Number o f  - ? p e  ~ ~ ~ ~ ~ e ~ r  Percent 
Locat ion Samplesa 110 uCi/ml) 110 vCi/ml) o f  RCGC 

I 

I Ywo composi t e  la rge volume water samples were used fo r  each. locat ion .  
I 
I 

b ~ o w e r  Detect ion L i m i t  (LDL) f o r  238Pu i n  water i s  0.1 x l O - ' O  p C i / m l  1 
which i s  0.0005% o f  the RCG. I 

i ' ~ a d i o a c t i v i t y  Concentration Guide (RCG) f o r  238Pu i n  water = 20,000 x 
pCi/ml f o r  the general popu la t ion  and so lub le  form o f  plutonium-238. i 1 d:rr~r 1 i x i  LS ii1ci.de on ly  counting s t a t i s t i c s  a t  95% confidenct l ?ve l  . 

Table 14 - SUMMARY OF SURFACE WATER MONITORING FOR TRITIUM IN 1977 

T r i  ti m 

Number o f  Range Averagea*= Percent 
Locat ion Samples 110-6 vCi/ml) 110 p C i / m l l  o f  R C G ~  

a Lower Detect ion L i m i t  (LDL) f o r  t r i t i u m  i n  water i s  0.4 x pCi/ml 
which i s  0.04% o f  the  RCG. 

b~~~ Rad ioac t i v i t y  Concentration Guide (RCG) which i s  compared t o  t r i t i u m  
concentrat ion i n  water no t  used f o r  d r i n k i n g  purposes = 1000 x pCi/rnl 
f o r  the  general popu la t ion  and so lub le  form o f  t r i t i u m .  

' ~ r r o r  1 i m i  t s  inc lude on ly  counting s t a t i s t i c s  a t  95% confidence l eve l .  



- Table 15 - SUMMARY OF TRITIUM LEVELS IN COMMUNITY DRINKING WATER IN 1977- 
I 

Locat ion 

Be1 lb rook 
Centervi 11 e 
Dayton 
Frank1 i n  
Germantown 
Ke t te r i ng  
Miamisburg 
Middletown 
Moraine 
Spr i  ngboro 
Waynesvi 1 l e  
West C a r r o l l  ton 

Number o f  
Sam~ l  es 

T r i t i u m  
Range Ayfrageasc 

1 1 0 - ~  uCi/ml) 110 uCi/ml)  

- 0.5 2 0.4 - 1.1 2 0.4 - 0.5 2 0.4 - 1.3 2 0.4 - 0.8 2 0.4 - 0.8 r 0.4 
1.9 - 4.6 2.8 r 0.6 - 0.9 r 0.4 

- 0.7 2 0.4 - 1.3 r 0.4 - 0.6 2 0.4 
- 2.0 2 0.4 

Perceni  
of RCG 

2.5 
5.5 
2.5 
6.5 
4 .O 
4.0 

14.0 
4.5 
3.5 
6.5 
3.0 

10.0 

I 
L w e r  Detec t ion  L i m i t  (LDL) f o r  t r i t i u m  oxide i s  0.25 x uCi/ml 
which i s  1.2:; o f  the EPA Standard f o r  comnunity d r i nk ing  water. 

i b~~~ Dr ink inq  Water Standard f o r  t r i t i u m  
= 20 x l o T  LiCi/ml fo r  community d r i n k i n g  water systems. 

/ ' ~ r r o r  l i m i t s  inc lude on ly  count ing s t a t i s t i c s  a t  95': confidence l e v e l .  ! 

Table 16 - TRITIUM IN  PRIVATE WELLS IN 1977 c 

i T r i t i u m  
I Number o f  Range Averagea, b ~d Percent 
I 

I 
Locat ion Samples 1 uCi /ml ) 110'6 uCi/ml) Stan= i 

B- 1 2 5 33.0 - 59.0 46.7 2 1.4 233 
I 
I 

B-2 2 5 23.6 - 35.7 29.9 2 1.1 149 
! 8-3 25 22.4 - 37.3 31.1 2 1.2 155 

J-1 24 19.4 - 49.3 33.3 2 1.2 165 
! 

I 
! 

a ~ h e s e  concentrat ions are the average l eve l s  f o r  1977. The l a t e s t  data 

1 obtained i n  March 1978 show t h a t  these l e v e l s  have been reduced c o n s i d ~ r a b l y  - I 
I as f o l l ows :  B-1 = 22.6, B-2 = 22.3, 8-3 = 20.9, and J-1 = 27.4 ( x  10- 

uCi/ml ) .  A t  1 we l ls  a re  approaching compliance w i t h  t he  new EPA standard 
I 
I 

I o f  20 x uCi/ml . ( 

! 
b ~ o w e r  Detect ion L i m i t  (LDL) f o r  t r i t i u m  i n  water i s  0.4 x uCi/ml 

I 
which i s  0.04% of the EPA Standard. 

I 
i 
! 

i 
'EPA Standard f o r  t r i t i u m  i n  comnunity d r i n k i n g  water systems = 20 x ! 

uCi/ml. Mound i s  using the EPA Standard as a guide f o r  the  p r i v a t e  water I 

suppl ies.  I 
I d~ I - ro r  1 i .mjts inc lude on ly  count ing s t a t i s t i c s  a t  95% confidence l e v e l .  1 



There is co health problem associated 

with the levels of critium in local water 

supplies althou~h they exceed the new 

HPA standard. The EPA's very conservative 

regulations for tritiun are essentially a 

nondegradacion standard and are not based 

on new toxicoloqicai or e?idemiological 

evidence of deleteric:~~ health effects 

and do not condemn water supplies that 

exceed the new standards. 

Since 1970, changes in operating proced- 

ures reduced the Mound Facility tritium 

effluent concentration by a factor of 

almost 50 and resulted in a continuing 

decrease of tritium in the private wells. 

In order to accelerate the rate at which 

tritium was being dissipated from the 

-aquifer and to achieve compliance of 'the 

private wells with the new EPA standard 

at the earliest possible time, Mound ini- 

tiated a forced water-turnover program for 

the aquifer using a high-capacity well at 

the Hound site and an old well no longer 

used by the City of Miamisburg. These 

wells pumped continuously from spring of 

1977 for the remainder of the year. In- 

creased water infiltration to and dis- 

charge from the aquifer have brought some 

of the wells into compliance with the EPA 

standard. It is anticipated that the 

pumping program will result in all pri- 

vate wells achieving compliance during 

1978. This program has been approved by 

the Ohio EPA and U. S. EPA. Mound has 

a continuing commitment to keep these 

agencies appraised of the program pro- 

gress to achieve compliance by the 

affected wells. 

A scudy to determine the impact of rain- 

out of tritium from airborne emissions of 

tritium was conducted during 1977. Pre- 

cipitation samples were collected at var- 

ious locations around Mound Facility and 

analyzed for tritium. In sdditi~n, an 

several occasions, rainwater runoff =as 

collected and analyzed. 

The total 1977 rainfall was 3 4 . 8 8  in., wi:?. 

an average tritium concentration of 4  

nCi/liter. A calculated total of 10.94 Ci 

of tritium was in the rainfall over an 

area of 1-km radius around Hound Facility 

during the year, of which an estimated 2.3 

Ci infiltrated the aquifer. This represents 

less than 0.1% of the total tritium released 

to the atmosphere from Mound Facility an2 

only 7% of the total amount withdrawn from 

the aquifer during the aquifer pumping ?ro- 

gram. Because a large portion of the total 

collected tritium fell during periods of 

heavy rain, with a resultant increased run- 

off, the total contribution to the aquifer 

could be much lower than 2.8 Ci. 

Runoff water exhibited an average tritium 

concentration of 5 nCi/liter and never ex-  

ceeded 10 nCi/liter. This concentration 

is well within the U. S. EPA standard for 

drinking water and is similar to the meas- 

ured average tritium. concentration in rain 

water. 

Two private wells and Miamisburg city 

water were sampled and analyzed monthly 

for plutonium-238. These samples were 

large volume water samples averaging 40 

liters. The average plutonium-238 concen- 

tration for these locations was (0.46 x 10'1° 
uCi/ml which is <0.002% of the applicable 

DOE RCG for the general population. These 

results are shown in Table 17. 

Water Nonradioactive 
Mound Facility has a discharge permit under 

the National Pollutant Discharge Elimina- 
tion System (NPDES) issued by Region V of 

the U. S. EPA. The permit specifies 



Table 17 - PLUTONIUM-238 I N  PRIVATE WELLS AND M I A M I S B U R Y  
! MUNICIPAL DRINKING WATER I N  1977 I 

Number o f  ~ y ~ ; a g e ~ * ~  Percent  
Locat ion Samplesa (10 u C i / m l l  o f  RCGC 

Miamisburg 2 - c0.1 + 0.01 <O .0005 
B-1 2 <O.I 2 0.01 <O .0005 
B-2 2 - cO.1 2 0.01 <O .0005 
B-3 2 -0 .21  - 2.8 1.5 2 0.08 0.0075 
J-1 2 <0.1 - 0.9 < 0 . 5 2 0 . 0 2  c0.0025 

a i Two composite la rge volume water samples were analyzed from each I 
I l o c a t i o n  from water c o l l e c t e d  du r i ng  CY-1977. ! 
I 
1 1 

I 
b ~ o w e r  Detect ion L i m i t  (LDL) f o r  2 3 8 ~ u  i s  0.1 x 10- lo  ~ C i / m l  which j 

i s  0.0005% o f  the RCG. i 
i 
I ' ~ ~ ~ l i c a b l e  DOE Rad ioac t i v i t y  Concentration Guide (RCG) f o r  i38P~ i n  
! water = 20,000 x 10 I C  pCi/ml f o r  the general popu la t ion  and so lub le  

i 
i form of 2 3 8 ~ ~ .  i 
! 
I d ~ r r o r  1 i m i  t s  inc lude on ly  count ing s t a t i s t i c s  a t  95% confidence l e v e l  . 
I 

I 1 I ! 
llmitatlons for pollutants in the two 

effiuent streams from Mound that discharge 

tc the Great Miami River. The discharge 

fror outfall number 001 includes the dis- 

charge from the sanitary waste treatment 

plant, radioactive waste disposal facility, 

single-pass cooling water, zeolite softener 

backwash, and some storm water runoff. The 

clscharge from outfall number 002 consists 

of single-pass cooling water, cooling-tower 

biawdown, boiler-plant blowdown, zeolite 

sofcener backwash, and most of the storm 

water runoff. A 24-hr composite sample of 

s ~ c h  effluent stream is collected auto- 

natlcally. The volume of samples collected 

is proportional to the flow in the stream. 

The composite effluent water samples are 

aralyzec for water quality parameters 

acccrdlng to standard methods [141. The 

- ~ ~ u l t s  of effluent stream analyses for 

i977 are summarized in Tables 18 and 19. 

Only two exceptions occurred during 1977. 

The exceptions were slightly elevated 

suspended sollds discharged from outfall 

00: durln; July. These waterborne 

effluents had no significant effect on the 

River since the river flow, even under low 

flow conditions, was approximately 350 times 

the maximum flow discharge from Mound during- 

1977. These data show that the Mound re- - 
leases to the Miami River did not cause the 

Ohio Stream Standards to be exceeded. 

Foodstuffs and vegetation - 
radioactive 
Various locally grown foodstuffs and vege- 

tation samples are collected from the sur- 

rounding area. The intent of this portion 

of the Environmental Monitoring Program is 

to determine whether there is any uptake 

and concentration of radionuclides by plant 

or animal life. Where possible, sampling 

sites are chosen at maximum deposition lo- 

cations predicted on the basis of the dif- 

fusion model developed for Mound Facility 

(151. Field crops and vegetables are col- 

lected on the basis of this diffusion model. 

Xilk is collected from individual farms 

closest to the Facility. Aquatic life is 

trapped from the Miami River generally 



Table 18 - 1977 NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTE- 
1 PERMIT DATA FOR STATION 001 

, i 
! No. ! 
: Parameter Samples Minimum Maximum Average ! 
I 
I Flow , NGD Reported Cont . 0.07 0.34 0.18 
1 Permi t 0.92 0.53 - 

i BOD5 Reported 88 0.3 7.3 2.2 

I Permit 45 30 .O 

I Fecal Reported 12 ND 52 15 I 

i ~ o l i f o r m  ~ e r m i t  400 200 j 
I 

f Suspended Reported 104 1.2 32.5 12 ! 
i 

' . Sol ids Permi t 45 30 I 

i I 
i I Dissolved Reported 2 40 5.2 10.9 8 .4  1 

5 
I 

Oxygen Permit  I 
Residual Reported 52 ND 0.6 0.1 
Chlor ine Permit 0.8 I 

! O i l  and Reported 5 2 ND 8.1 1.3 1 1 Grease Permi t 10 I 
Reported . 240 6.2 9 .O 
Permit 6.0 9 .O 

I 
Organic Reported 52 1 86 30 I j . Cahon 

Anunonia Reported 20 0.1 0.1 0.1 

'ND - none detectable.  

MGD - m i l l i o n  ga l lons  per day. 

Values f o r  f eca l  c o l i f o r m  are number o f  c o l i f o r m  per 100 ml o f  water 
and pH i s  reported i n  pH u n i t s .  

A1 1 o ther  values are i n  m i l l i g rams  per l i t e r .  

Standards are  those i n  e f f t c t  i h ruug i~  June 30, 1977. More 
r e s t r i c t i v e  standards went i n t o  e f f e c t  on J u l y  1. These are 
given i n  the Appendix. 



Table 19 - 1977 NATIONAL POLLUTANT DISCHARGE ELIMINATIO- 
SYSTEM PERMIT DATA FOR STATION 0 0 2 ~  I 

! 
I 
i 

! No. I 

! Parameter Samples Minimum Maximum Average i 
I 
! Flow, MGD Reported Cont. 0.18 0.90 0.38 
i Permi t 0.53 

i 
! 

1 Suspended Reported 6 8 3.0 24.6 10.6 
1 

Sol i d s  Permit 25 .O 20.0 
I 

I i 
i 

O i  ssol  ved Reported 22 . 5.1 12.0 9.2 ! 
! 

Oxygen Permit >5.0 ! 
I 

! j 
Residual Reported 38 <O .05 0.05 <0.05 I 

i Chlor ine Permi t 0.10 i 
! 

1 O i l  and Reported 40 NO 7.0 0.8 f 
i Grease Permit 10.0 I 

PH Reported 180 6 .O 9 .O 
Peimi t 6 .O 9 .O 

O i  ssol  ved Reported 65 242 2918 
So l ids  P e n i  t 3000 

'ND - none detectable.  

1 MGD - m i l l i o n  ga l lons  per day. 

I A l l  o ther  values are i n  m i l l i g rams  per l i t e r ,  except pH. I 
I 

Standards are those i n  e f f e c t  through June 30, 1977. More , 

r e s t r i c t i v e  standards went i n t o  e f f e c t  on J u l y  1. These are 
given i n  the  Appendix. 

downstream of  Miamisburg and from a d j a -  i s  t h e n  ana lyzed  f o r  t r i t i u m b y  l i q u i d  

c e n t  waterways,  depending  upon a v a i l -  s c i n t i l l a t i o n  s p e c t r o m e t r y  i n  t h e  same 

a b i l i t y .  o f  f i s h .  Gras s  samples  a r e  manner a s  t h e  w a t e r  samples  (see s e c t i o n  

c o i l e c t e d  i n  t h e  v i c i n i t y  of  t h e  s u r f a c e  on Water - R a d i o a c t i v e ) .  The r e s u l t s  of 

wa te r  l o c a t i o n s  shown i n  F i g u r e  5. The 

plutonium-238 c o n t e n t  of  t h e  f o o d s t u f f  

and v e g e t a t i o n  samples  i n c l u d i n g  milk 

i s  de termined  by a s h i n g  t h e  samples and 

 hen proceed inq  w i t h  t h e  sage t e c h n i q u e s  

a sed  f o r  plutonium-238 a n a l y s e s  of a i r  

samples ( s e e  s e c t i o n  on A i r  - Radio- 

a c t i v e ) .  Milk samples  a r e  ana lyzed  f o r  

t r i t i u m  o x i d e  by d i s t i l l i n g  t h e  wa te r  

f r a c t l o n  from an  a l i q u o t .  The d i s t i l l a t e  

t h e  f o o d s t u f f  and v e g e t a t i o n  a n a l y s e s  a r e  

summarized i n  T a b l e s  20 and 21. The con- 

c e n t r a t i o n  i s  g i v e n  i n  t e rms  o f  t h e  sample 

we igh t  ( w e t  w e i g h t )  b e f o r e  a s h i n g .  The 

v e g e t a b l e s  a n a l y z e d  were t u r n i p s  and 

p o t a t o e s .  The sample o f  a q u a t i c  l i f e  

ana lyzed  i n c l u d e d  o n l y  t h e  e d i b l e  f l e s h y  

p o r t i o n s  o f  f i s h .  No e v i d e n c e  h a s  been 

found t h a t  t h e r e  i s  any  s i g n i f i c a n t  up- 

t a k e  o r  c o n c e n t r a t i o n  by p l a n t  o r  an ima l  



, Table 20 - PLUTONIUM-238 IN FOODSTUFFS AND VEGETATION I N  1977-------, 
i 2 3epu i 
I Type of Number of Range ~ v e r a ? e ' * ~  * c * d  f 
I Sample Samples 110-'O ~ C i / q )  { l o - '  uCi/g) 1 
I 
i M i l k  3 (2.0 - 2.1 (2.0 t 0.8 1 

i 
I Vegetables 4 

1 Grass 25 
I 

Aquatic L i f e  4 i 
i a 
I Lower Detect ion L i m i t  (LDL) f o r  ' laPu i n  m i l k  i s  2.0 x 10 - l o  pCi/g ! 
I , b ~ o w e r  Detect ion L i m i t  (LDL) f o r  "'Pu i n  vegetables i s  7.5 x l o - ' '  uCi/g 

I '~ower  Detect ion L i m i t  (LDL) f o r  238Pu i n  grass i s  6.6 x l o - "  u ~ i l g  
i 
) d ~ o w e r  Detec t ion  L i m i t  (LDL) f o r  23EPu i n  aquat ic l i f e  i s  5.3 x uCi/g 

/ ' ~ r r o r  l i m i t s  inc lude on ly  count ing s t a t i s t i c s  a t  95: confidence l e v e l .  

I 

I 

I 
Table 21 - TRITIUM IN FOOOSTLFFC AN9 VEGETATION I N  1977-, 

1 T r i t i u m  1 
Type o f  Number o f  ~ a n ~ i  ~ v ~ : a ~ e ~ *  
Sample Samples uCi/g) J10 u C i / d  

1 M i l k  4 0.27 - 0.45 0.38 = 0.23 

i i a ~ ~ ~ f o r t r i t i u n i n m i l k = 0 . 1 6 x 1 0 - 6 u C i / g .  

/ b ~ r r o r  l i m i t s  inc lude on ly  counting s t a t i s t i c s  a t  951 confidence l eve l .  

i 

life of the radionuclides handled at 

Mound Facility. 

Silt - radioactive 
Silt samples were collected from the 

surface water sample locations shown in 

Figure 5. These samples were obtained 

by filtration of sediment (silt) from 
the water that was collected from these 

locations. 

The results of the silt sample analyses 

are found in Tables 22, 23, and 24. 

Soil - radioactive 
During CY-1977, emphasis was placed on 

completing Mound's Boil Inventory for plu- 

tonium-238. Essentially all the soil 

samples taken and analyzed during CY-1977 

were related to the Soil Inventory Program. 



Table 22 - PLUTONIUM-238 I N  SILT FROM RIVER 
I MONITORING LOCATIONS I N  1977 
I i 

3ePu 
Number o f  Range 

Loca t ion  Samp1 es 1 1 0 - ~  uCi /g)  

T o w e r  De tec t i on  L i m i t  (LDL) f o r  238Pu i n  s i l t  i s  0.3 x UCi Ig.  

b ~ r r o r  l i m i t s  i n c l u d e  on l y  coun t ing  s t a t i s t i c s  a t  95% conf idence l e v e l .  

Table 23 - PLUTONIUM-238 I N  SILT FROM SURFACE WATER MONITORING LOCATIONS I N  1977 
I i 

3BPu 38Pu 
Number o f  Range Averageapb 

Loca t ion  Sampl es vC i /g )  (10- 

a ~ o w e r  Oetec t ion  L i m i t  (LDL) f o r  Z 3 8 ~ u  i s  0.3 x vCi /g 

b ~ r r o r  1 im i  t s  i n c l u d e  on l y  coun t ing  s t a t i s t i c s  a t  95% conf idence l e v e l .  

Table 24 - PLUTONIUM-238 IN  SILT FROM CANALIPOND AREA SILT I N  1977 I 
i 
I 

I 2 3 8 ~ u  2 l apu  I 
! Number o f  Range Averagebvc i 

Loca t i  ona Samples 1 1 0 - ~  uCi /g)  110 uCi /g)  
I 
I 
I 

8 (South Canal) 2 61.1 - 263.9 162.5 2 0.63 

- -- . . 

a ~ o c a t i o n s  a r e  shown i n  F i gu re  5. 

b ~ o w e r  Oetec t ion  L i m i t  (LDL) f o r  ?38Pu i n  s i l t  i s  0.3 x uCi /g.  
I 

'E r ro r  l i m i t s  i n c l u d e  o n l y  coun t ing  s t a t i s t i c s  a t  95? conf idence l e v e l .  I 



The pur2ose of the soil inventory was to 

establish the quantity of plutonium-.238 

which was deposited in the environment 

from Mound Facility stack emissions. A 

preliminary soil inventory was performed 

in 1975; however, soil sampling was not 

completed, and additional samples were 

taken in 1977, to extend the soil iso- 

pleths to background concentrations. 

Soil core sample values around and with- 

in the Facility site boundary were used 

to arrive at an estimate of deposition 

of airborne plutonium-238 from Facility 

operations. The core sample depths in 

most cases were 30 cm with a core diam- 

eter of -8 cm. Ten cores were collected 

at each sampling location. The ten cores 

were composited, dried, crushed, and 

passed through a quarter-inch mesh screen. 

The sample was then riffled down to 

approximately 3 kg and pulverized to pass 

a 60-mesh sieve. Aliquots of 500 g or 

1000 g, depending on soil location, were 

then taken from this homogenized sample 

for analysis. The analytical scheme used 

for these analyses was essentially.the 

HASL (now El&) Procedure No. E-Pu-06 

using plutonium-242 as the internal 

tracer. 

A series of soil sampling locations 

sampled earlier were reinforced by 31 

additional locations in 16 different 

directions and distances from the Facil- 

ity. A total of 79 soil sampling loca- 

tions were used in the inventory. 

Soil background levels were obtained by 

collecting four additional samples at 

0°, 90°, 180' and 270' at distance rang- 

ing from. 3'4 to 51 km (21 to 32 mi) . The 

ratio of plutonium-239 to plutonium-238 

ranged from 22 to 27 for these samples 

which is in good agreement with accepted 

values for fallout or background ?ix=;:ixz 

[23]. The plutonium-238 values in zhese 

samples averaged 0.1 rnci/km2 and any 

exceeding that level was assumed to be :he 

result of past emissions from Mound 

facilities. 

The soil sampling values along each of 16 

equally spaced radials originating in t h e  

center of Mound Facility were fit to power 

function curves by a least squares proqrm. 
The concentration along each of the 16 

radials is represented by the equation: 

y = ax b 

where y = concentration, mCi/km 2 

a = constant 

x = distance, km 

b = exponent, cO 

Table 25 shows the values a, b, and the 

correlation coefficient for each of the 

16 radials. The distances between each 

radial were obtained by a data smoothinq, 

technique. The isopleths were then 

completed and the area between isopleths 

was measured by planimetry. The concen- 

tration calculated at the midpoint dis- 

tance between each isopleth was used as 

the average concentration for the area be- 

tween the isopleths. The isopleth plot 

is shown in Figure 7. 

The total quantity of plutonium-238 in the 

offsite environment due to airborne emis- . 

sions from Mound operations is estimated 

by this technique to be 360 mCi. The error 

associated with this value is estimated to 

be 535% which includes errors due to chem- 

ical analysis, counting, area measurement, 

and sampling. Radiation dose to the public 

due to resuspended plutonium, even from the 

areas of maximum concentration, is well 

within the proposed EPA standard for trans- 

uranium elements in soil. 



Table 25 - CONSTANTS FOR THE EQUATION: y = axb 
AND CORRELATION COEFFICIENTS SHOWING GOODNESS OF FIT i 

I 

Direction 
Radial 
(degrees) 

0 

22.5 

45 

67.5 

90 

112.5 

135 
157.5 

180 

202.5 

225 

247.5 

270 

292.5 

31 5 

337 :5 

Constant 
a 

10.59 

16.33 

6.57 

11.08 

14.16 

6.41 

4.07 

1.32 

0.83 

1 .ll 
3.30 

13.53 

5.30 

6.67 

6.08 

2.02 

Exponent 
b 

Correlation 
Coefficient 

Evaluation of potential 
dose to the public 
A dose assessment was performed for radio- 

nuclides in the environment from Mound 

Facility operations. These radionuclides 

are plutonium-238 and tritium. Tritium 

(oxide) is the only radionuclide at Mound 

Facility for which the critical organ is 

the whole body. The critical organs for 

plutonium-238 are asssumed to be the lung 

for insoluble material and the bone for 

soluble material. The solubility of plu- 

tonium-238 in the receptor is unknown; 

therefore each dose evaluation for both 

lung and bone were based on total con- 

centration of plutonium-238 found in the 

environment. This approach gives a very 

coaservative estimate of dose equivalents. 

Plutonium-238 assumptions 

and methodology 
~he'dose equivalent estimates. for pluton- 

ium-238 were based on environmental moni- 

toring data for CY-1977. The estimates for 

maximum dose equivalent to the lung at the 

site boundary and maximum dose equivalent 

to the lung in individuals were based on 

the maximum onsite average concentration 

of plutonium-238 in air from onsite Sam- 

plers (sampler 213) since the samplers are 

in close proximity to the site boundary. 

The maximum dose equivalent to the lung in 

population group(s) was based on the maxi- 

mum offsite average concentration of plu- 

tonium-238 in air (sampler 123). -- 

The estimates For maximum dose equivalent 

to the bone at the site boundary and in 



2 F I G U R E  7 - Plutonium-238 in soil isopleths (mCi/km ) .  



individuals were also based on the maxi- 

mum onsite average concentration of plu- 

tonium-238 in air and the maximum offsite 

average concentration of plutonium-238 

in drinking water (average of B-1, B-2, 

8-31 . The maximum dose equivalent to 

the bone for individuals in population 

group(s) was based on the maximum offsite 

average concentrations of plutonium-'238 

in air and water (Miamisburg drinking 

water). The total dose equivalent for 

bone was obtained by the addition of the 

dose equivalent of plutonium in air and 

the dose equivalent of plutonium in water. 

The term "maximum dose equivalent at the 

site boundary" and "maximum dose equiva- 

l e ~ t  to individuals" refer to the maxi- 

mum dose equivalent possible for individ- 

uals to receive assuming they remain at 

the site boundary 24 hr/day and 365 days/ 

yr. The term "maximum dose equivalent 

for individuals in population group(s)," 

refer to those individuals who reside in 

a location adjacent to Mound Facility who 
receives the maximum dose equivalent 

values found in the offsite environment. 

The calculational nethods can be found 

in the Appendix. 

Tritium (oxide) assumptions 

and methodology 
The dose equivalent estimates for tri- 

tium (oxide) were also based on environ- 

xental monitoring data for CY-1977. The 

concentrations used for dose equivalent 

estimates for tritium (oxide) were 

arrived at by the same method as that 

used for plutonium. The maximum average 

onsite air concentration was measured at 

sampler 212, and the maximum drinking 

water concentration was the average of 

B-1, 8-2, and 8-3. The maximum average 

offsite air concentration was measured 

at sampler 102, and the maximum concentra- 

tion of drinking water for individuals 

in a population group was Miamisburg 

drinking water. The total dose equivalent 

for the whole body was obtained by addi- 

tion of the dose equivalent of tritium 

(oxide) in air and the dose equivalent 

of tritium (oxide) in water. The calcu- 

lational methods can be found in the 

Appendix. The results of the dose esti- 

mate calculations are shown in Table 26. 

The 80-km (50-mi) person-rem (whole body) 

dose equivalent estimates were based on 

average tritium (oxide) data from environ- 

mental air sampling stations, average tri- 

tium (oxide) data in community Crinking 

water, and atmospheric dispersion estimates. 

Two ranges of dose equivalent estimates 

based on distance from Mound Facility, 

were .considered to obtain the 80-km (50-mil 

person-rem dose estimate. The first ranqe 

was from 0 to 3.2 km (2 mi). The second 

range was from 3.2 to 80 km (50 mi). 

The 0 to 3.2 km (2 mi) range dose estimate 

for airborne tritium oxide was obtained 

from the average concentration (less back- 

ground) of nine offsite tritium (oxide) 

samplers with a 3.2 km (2 mi) radius of 

Mound Facility. The dose in this distance 

range from tritium (oxide) in water was 

obtained from a weighted average of drink- 

ing water concentrations. These dose 

equivalents from tritium (oxide) in air and 

in water were summed. 

The 3.2 to 80 km (50 mi) ranqe dose esti- 

mate was obtained by finding the midpoint 

distance where the average tritium (oxide) 

concentration of the remaining offsite . 

samplers would be located.' This value is 



I T a b l e  2 6  - DOSE EQUIVALENT ESTIMATES 

Maximum d o s e  
e q u i v a l e n t  a t  t h e  
s i  t e  b o u n d a r y  

Maximum d o s e  
e q u i v a l e n t  t o  a n  
i n d i v i d u a l  

Maximum d o s e  
e q u i v a l e n t  t o  a n  
i n d i v i d u a l  i n  t h e  
p o p u l a t i o n  
g r o u p (  s  1 

I 

P l  u t o n i u m - 2 3 8  ( m r e m l y r )  T r i t i u m  O x i d e  ( m r e m / y r )  I 

Lung Bone W h o l e  Body 

es t ima ted  a t  6.3 km ( 4  m i )  [ 2 1 ] .  From 

t h i s  d i s t a n c e  and average c o n c e n t r a t i o n s  

of t r i t i u m  (oxide)  a t  sampling l o c a t i o n s  

from 3.2 t o  32 km !20 m i ) ,  it was d e t e r -  

mined t h a t  t h e  maximum d i s t a n c e  of in -  

f luence  from Mound F a c i l i t y  is -32 km. 

Beyond 32 km t h e  l e v e l s  a r e  c a l c u l a t e d  

t o  be background concen t ra t ions .  

The dose e q u i v a l e n t  f o r  t r i t i u m  (oxide)  

from 3.2 t o  32 km (20 m i )  was based on 

t h e  average o f  t h e  remaining t r i t i u m  

(ox ide )  a i r  sample c o n c e n t r a t i o n s  and t h e  

average of  t h e  remaining community d r ink-  

ing  water  concen t ra t ions .  The c a l c u l a -  

t i o n s  a r e  shown i n  t h e  Appendix. 

These c a l c u l a t e d  doses were then weighted 

by t h e  popula t ion i n  each range.  The 

t o t z l  person-rem from 0 t o  32 km is  equa l  

t o  12.2 person-rem i n  a d d i t i o n  t o  back- 

ground. Based on d i f f u s i o n  model ca lcu-  

l a t i o n s ,  t h e  remaining popula t ion from 32 

t o  80 km (50 m i )  is no t  r e c e i v i n g  dose 

from t r i t i u m  (oxide)  emiss ions  from 

Mound F a c i l i t y ;  t h e r e f o r e ,  t h e  t o t a l  per-  

son-rem from 0 t o  80 km from t r i t i u m  (ox- 

i d e )  emiss ions  from Mound F a c i l i t y  is 
equal  t o  12.2 person-rem. 

For comparison, t h e  person-rem va lues  from 

n a t u r a l  r a d i a t i o n ,  inc lud ing  cosmic rays  

and t e r r e s t r i a l  r a d i a t i o n ,  would be approx- 

imate ly  320,000 person-rem f o r  t h e  0  t o  

80 km (50 m i )  range [ 2 2 ] .  The dose com- 

mitment due t o  n a t u r a l  background t r i t i u m  

a lone  i s  80 person-rem f o r  t h e  0  t o  80 km 

range. 
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Appendix 
Applicable standards 
RADIOACTIVE STANDARDS 

In conformance with DOE Manual Chapter 

0524, "Standards for Radiation Protec- 

tion," offsite sample results are com- 

pared with RCG's established for the gen- 

eral population. These RCG's are derived 

by dividing the RCG's for an uncontrolled 

area by three. 

Onsite sample results are compared with 

the uncontrolled area RCG's which are 

applicable for individuals in the popu- 

- lation. 

The RCG values (in microcuries per 

milliliter - pCi/ml) used for comparison 
purposes for the various types of samples 

in this report are listed below. In 

all cases, these are the most restric- 

tive RCG Is 

Plutonium-238 (Soluble Form) 

A& 
General Population , 2x10'14 pCi/ml 

Uncontrolled Area 7x10'14 pCi/ml 

(Individuals in 

the Population) 

water 

General Population 2x10'6 uCi/ml 

Uncontrolled Area 5x10'6 pCi/ml 

(Individuals in 

the Population) 

Tritium (Soluble F o ~ )  

A& 

General Population . 7x10'~ pCi/ml 

Uncontrolled Area 2xl0-~ pCi/ml 
( Individuals in 

the Population) 

Water (DOE RCG is compared to water not 

used for drinking purposes) 

General Population lx10-~ uCi/rnl 

Uncontrolled Area 3x10-~ uCi/ml 

(Individuals in 

the Population) 

As of June 24, 1977, community drinking 

water quality is regulated by the EPA 

National Interim Primary Drinking Water 

Regulations for Radionuclides. The new 

standard = 20 x 10'~ uCi/ml (20,000 pCi/l). 

Foodstuffs 

There are no RCG values specified for 

foodstuffs . 
Soil - 
There are no guidelines established for 

radioactive species in soil. (The U. S. 

EPA has guidelines under consideration.) 

NONRADIOACTIVE STANDARDS 

Water 

Region V of the USEPA has issued a dis- 

charge permit under NPDES regulations cov- 

ering both Mound Facility liquid effluent 

streams. The discharge limitations for 

each effluent stream through June 30, 1977, 

are as follows: 

Outfall Number 001 

Flow (106 gal/day) 

BOD-5 Day (mg/liter) 

Suspended Solids 

(mg/liter 

Dissolved Oxygen 

(mg/liter 

Residual Chlorine 

(mg/liter 

Oil and Grease 

(mg/li ter) 

Fecal Colifonn 

(No./100 ml) 

PH 

Daily Daily 
Average Maximum 

0.53 0.92 



Daily Daily 
Outfall Number 002 Average Maximum 

Flow (lo6 gal/day; 0.53 - 
Suspended Solids 

(mg/liter) 20 2 5 

Dissolved Oxygen 

October-April 

(mg/liter) > 8 - 
May-September 

(mg/liter) > 5 - 
Residual Chlorine 

(mg/liter) 0.1 

Dissolved Solids 

(mg/liter) 2000 3000 

Oil and Grease 

(mg/liter ) 10 

PH 6-9 

The discharge limitations for each efflu- 

ent stream as of July 1, 1977, became 

more restrictive and are as follows: 

Outfall Number 001 

Flow (lo6 gal/day) 0.53 0.92 

BOD-5 Day (mg/liter) 10 15 

Suspended Solids 

(rng/li ter ) 10 15 

Dissolved Oxygen 

(mg/liter 5 - 
Residual Chlorine 

(mg/liter) - 0.5 

Oil and Grease 

(mg/li ter ) - 10 

PH 6-9 - 

Daily Daily 
Outfall Number 002 Average Maximum 

Flow (lo6 gal/day) 0.53 - 
- Suspended SoLids 

(mg/liter) 15 2 0 

Dissolved Oxygen 

(mg/ll ter 

October-April 

(mq/liter) 8 - 

Daily Daily 
Outfall Number 002 Average Maximum 

May-September 

(mg/liter) 5 - 
Residual Chlorine 

(mg/liter - 0.05 , 

Oil and Grease 

(mg/liter) 10 

Dissolved Solids 

(mg/liter) 1500 2000 

PH 6-9 

The Ohio EPA has established Water Quality 

Standards (3745-1-01-3745-1-09). The 

standards listed below are excerpted from 

these regulations. These standards are 

stream standards and apply to a stream 

beyond a suitable mixing zone permitted 

for discharges. They should not be com- 

pared with effluent concentrations. 

Average 
Concentration 

Constituent 

Dissolved Oxygen 

PH 
Fecal Coliform 

Dissolved Solids 

Ammonia 

Arsenic 

Barium 

Cadmium 

Chloride 

Chromium (Hexavalent) 

Cyanide (Free) 

Fluoride 

Foaming Agents (MBAS ) 

Iron 

Lead 

Manganese 

Mercury 

Oil 6 Grease 

Phenols 

Selenium 

Silver 

Copper 

Zinc 

200 per 100 ml 

1500 

1.5 

0.05 

0.8 

0.005 

250 

0.05 

0.005 

1.3 

0.5 , 

1 

0.04 

*Dependent on CaCo3 hardness 



Dose equivalent calculations 
PLUTONIUM-238 CALCULATIONAL METHODS 

The dose  e q u i v a l e n t  t o  t h e  lung r e s u l t i n g  

from cont inuous  i n h a l a t i o n  of a i r b o r n e  

plutonium-238 was c a l c u l a t e d  by: 

where D ( t )  = dose e q u i v a l e n t  d e l i v e r e d  t o  

t h e  lung i n  365 days  of con- 

t inuous  exposure t o  p luton-  

ium-238 i n  a i r ,  rem/yr. 

C = average a i r b o r n e  concentra-  

t i o n ,  p C i / m l  

1, = average a i r  i n t a k e  = 2 x 10 7 

ml/day (Ref. 16 

t = time exposed, 365 days 

f a  = f r a c t i o n  of inha led  mate- 

r i a l  reaching organ of  i n t e r -  

e s t  = 0.7 (MX. ) f o r  t h e  .pul -  

monary reg ion  (Ref. 17)  

f r  = f r a c t i o n  of pulmonary depo- 

s i t i o n  undergoing long-term 

r e t e n t i o n  = 0.6 f o r  a c t i n i d e  

( c l a s s  Y) (Ref. 17)  

ZEF(RBE)TI = e f f e c t i v e  energy d e p o s i t i o n  

pe r  d i s i n t e g r a t i o n  = 57 

(Ref. 16) 

A = e f f e c t i v e  decay r a t e ,  0.0014 

day'' f o r  a c t i n i d e s  ( c l a s s  

Y) from t h e  pulmonary reg ion  

(Ref. 18) 

m = lung mass, 1000 g (Ref. 16)  

The dose  e q u i v a l e n t  t o  bone r e s u l t i n g  

from cont inuous  i n h a l a t i o n  of a i r b o r n e  

plutonium-238 was c a l c u l a t e d  by: 

where f a  = 0.2 (Ref. 16)  

IEF (RBE) n = 284 (Ref. 16)  

m = 7 x 10' g (Ref. 1 6 )  

A = 3 x 10" day" (Ref. 1 6 )  

The dose e q u i v a l e n t  t o  bone r e s u l t i n g  

from continuous i n g e s t i o n  of plutonium-238 

i n  water was c a l c u l a t e d  by: 

l-e-it 51. lCI,fat ZEF (RBE) (1,- D ( t )  = X t  1 
Am 

where I, = average q u a n t i t y  of water in -  

t a k e ,  2200 cm3 (Ref. 16) 

'a = 2.4 x 1 0 ' ~  (Ref. 16) 

TRITIUM OXIDE CALCULATIONAL METHODS 

The dose e q u i v a l e n t  t o  t h e  whole body 

r e s u l t i n g  from cont inuous  exposures t o  

t r i t i u m  (oxide)  i n  a i r  was c a l c u l a t e d  by: 

where D( t )a  = dose  e q u i v a l e n t ,  mrem/yr 

Fa = average concen t ra t ion  of 

t r i t i u m  (oxide)  i n  a i r  

Ra = RCG f o r  t r i t i u m  (oxide)  i n  

a i r  (Ref. 6) 

S = Radia t ion  p r o t e c t i o n  

s t andard  i n  mrem/yr (Ref. 6)  

The dose e q u i v a l e n t  t o  t h e  whole body r e -  

s u l t i n g  from cont inuous  uptake of  t r i t i u m  

(oxide) i n  water  was c a l c u l a t e d  by: 

where D ( t ) w  = dose  equ iva len t  i n  mrem/yr 

& = average concen t ra t ion  

Rw = RCG f o r  t r i t i u m  (oxide) i n  

water  (Ref. 6)  

S = r a d i a t i o n  p r o t e c t i o n  s t andard  

i n  m r e d y r  (Ref. 6) 



 host dose e q u i v a l e n t  v a l u e s  were where E ( t ) a  = dose e q u i v a l e n t  from 3 . 2  t o  
3.i - 3 2 

divided by 1 . 7  i n  o r d e r  t o  r e f l e c t  t h e  32 km from t r i t i u m  (ox ide )  

q u a l i t y  f a c t o r  of  one a s  recommended by i n  a i r  

t h e  I n t e r n a t i o n a l  Commission on Radio- ca  = average t r i t i u m  (ox ide )  con- 

* 
l o g i c a l  P r o t e c t i o n  [19] and t h e  Nat ional  c e n t r a t i o n s  i n  a i r  from 3.2 

counc i l  on Rad ia t ion  P r o t e c t i o n  and t o  32 km 

Measurements [ 201 . Ra = RCG f o r  t r i t i u m  (ox ide )  i n  

a i r  (Ref. 6 )  

Person-rem calculations S = Radia t ion  P r o t e c t i o n  Standard 

f o r  t r i t i u m  (ox ide )  i n  a i r ,  

The equa t ions  used f o r  t h i s  c a l c u l a t i o n  mrem/yr (Ref. 6 )  

. i n  t h e  0-3.2 km range were: 
6 ( t ) w  = x s 

Ta 3.2-32 Rw 
B ( t ) a  = - x  S 
t - 3.2 Ra 

where B ( t ) w  = dose  e q u i v a l e n t  from 3 . 2  t o  
3.2 - 3 2 

where B(t!a = dose  e q u i v a l e n t  from 0 t o  32 km from t r i t i u m  ( o x i d e )  
0 - 3.. 

3 . 2  km from t r i t i u m  (oxide)  i n  water  

i n  a i r  cw = average t r i t i u m  (ox ide )  con- 

Ca = average t r i t i u m  (oxide) 

c o n c e n t r a t i o n  i n  a i r  from 

0  to 3.2 km 

Ra = RCG f o r  t r i t i u m  (oxide)  

i n  a i r  (Ref. 6)  

S = r a d i a t i o n  p r o t e c t i o n  

s t andard  f o r  t r i t i u m  (oxide)  

i n  a i r  i n  mremlyr (Ref. 6 )  

c e n t r a t i o n  i n  water  from 3.2 

t o  32 km 

Rw = RCG f o r  t r i t i u m  (ox ide )  i n  

wa te r  (Ref. 6)  

S = Radia t ion  P r o t e c t i o n  Standard 

f o r  t r i t i u m  (ox ide )  i n  w a t e r ,  0 
mrem/yr (Ref.  6 )  

The t o t a l  person-rem from 0  t o  32 km i s  

ob ta ined  by: 

where (t) w = dose e q u i v a l e n t  from 0 t o  3 2 
0 - 3.2 

3 . 2  km from tritium (oxide)  1:H = D ( t ) a  + 6 ( t ) w  ZP + 6 ( t ) a  + 
0 (;- 3.2 0- 1.2 ) (3.2.32 

i n  water 

Cw = average t r i t i u m  (oxide) 

c o n c e n t r a t i o n  i n  water 3 2 

from 0  t o  3.2 km where ER = person-rem w i t h i n  
3.2 

RW = RCG f o r  t r i t i u m  (oxide) LP = popula t ion  from 0 
0 

i n  water (Ref. 6 )  

S = r a d i a t i o n  p r o t e c t i o n  s tand-  

a r d  for t r i t i u m  (oxide) 

i n  wa te r ,  mrem/yr [Ref. 6-1 

. - 
ZP = popula t ion  from 3 
3.2 

881,241 

The equat ions  f o r  t h e s e  c a l c u l a t i o n s  i n  

the  3.2 t o  32 km range a r e :  
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Foreword 

This report was prepared by the Environmental Assessment and 
Planning Section of the Safety and Environmental Technology 
Function in the Administrative Services Department at Mound 
Laboratory. Sample analyses and data reduction were performed 
by the Environmental Evaluation and Environmental Laboratory 
groups of the Environmental Assessment and Planning Section. 
Particulate samples offsite are collected by the Air Pollution 
Control Section of the Montgomery County Combined General 
Health District which acts as the Regional Air Pollution Con- 
trol Agency in this area for the Ohio Environmental Protection 
Agency. 
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Introduction 

Mound Labora to ry  is s i t u a t e d  on 180 a c r e s  
of  l a n d  i n  Miamisburg, Ohio. T h i s  l o c a -  
t i o n  is  approx ima te ly  16  km (19  m i )  s o u t h -  
w e s t  o f  Dayton. The predominant  geograph- 
i c a l  f e a t u r e  i n  t h e  f ive-county  r e g i o n  
s u r r o u n d i n g  t h e  Labora tory  i s  t h e  G r e a t  
Miami R ive r  which f lows from t h e  n o r t h -  
e a s t  t o  t h e  sou thwes t  through Miamisburg. 
T h i s  r i v e r  v a l l e y  a r e a  i s  g e n e r a l l y  h i g h l y  
i n d u s t r i a l i z e d .  The remainder of  t h e  
r e g i o n  is  predominant ly  a g r i c u l t u r a l  w i t h  
some l i g h t  i n d u s t r y  and s c a t t e r e d  r e s i d e n -  

. t i a l  communit ies .  The l o c a t i o n  and popu- 
l a t i o n  o f  t h e s e  communities are shown i n  
F igu re  1. The primary a g r i c u l t u r a l  a c t i v -  
i t y  i n  t h e  a r e a  is r a i s i n g  f i e l d  c r o p s  
such  a s  c o r n  and soybeans .  Approximately 
1 0 %  of t h e  l a n d  a r e a  i n  a g r i c u l t u r a l  u s e  
is devo ted  t o  p a s t u r i n g  l i v e s t o c k  [ I ] .  
Weather c o n d i t i o n s  i n  t h e  a r e a  a r e  des -  
c r i b e d  a s  modera te .  The ave rage  annua l  
p r e c i p i t a t i o n  i s  approximate ly  91  cm 
( 3 6  i n . )  and is  evenly  d i s t r i b u t e d  
th roughou t  t h e  y e a r .  Winds a r e  p re -  
dominant ly  from t h e  s o u t h  o r  west e x c e p t  
d u r i n g  t h e  summer months when a  h i g h e r  
f requency is reco rded  from o u t  o f  t h e  
sou thwes t .  The wind speed  a v e r a g e s  a b o u t  
16 km/hr (10  mi/hr)  a n n u a l l y  [ 2 ] .  

Mound Labora to ry  began o p e r a t i o n s  i n  1949. 
I t s  m i s s i o n  c u r r e n t l y  i n c l u d e s  r e s e a r c h ,  
development,  e n g i n e e r i n g ,  and p r o d u c t i o n  
of components f o r  t h e  ERDA weapon pro-  
grams;  r e s e a r c h ,  development,  and produc- 
t i o n  of e x p l o s i v e  components; s e p a r a t i o n ,  
p u r i f i c a t i o n ,  and  s a l e  o f  s t a b l e  i s o t o p e s  
of  t h e  nob le  g a s e s ;  t h e  f a b r i c a t i o n  o f  
r a d i o i s o t o p i c  h e a t  s o u r c e s  f u e l e d  w i t h  
plutonium-238 f o r  space ,  t e r r e s t r i a l ,  and 
m i l i t a r y  a p p l i c a t i o n s .  The r a d i o n u c l i d e s  
of  pr imary  conce rn  c u r r e n t l y  be ing  handled  
i n c l u d e  plutonium-238 and t r i t i u m .  

Rad ionuc l ides  i n  p a r t i c u l a t e  form a r e  re- 
moved from p r o c e s s  a i r  e f f l u e n t s  by h igh  
e f f i c i e n c y  p a r t i c u l a t e  a i r  f i l t e r s  (HEPA) . 
The a i r  e f f l u e n t s  a r e  f i l t e r e d  f i r s t  a t  
t h e  p o i n t s  o f  o r i g i n ,  i . e .  g love  boxes ,  
and j u s t  p r i o r  t o  t h e  r e l e a s e  p o i n t ,  i . e .  
t h e  s t a c k .  The f i l t e r i n g  sys tem a t  t h e  
s t a c k  c o n s i s t s  of  two banks o f  HEPA f i l -  
ters i n  s e r i e s ,  each  bank wi th  a c o l l e c t i o n  
e f f i c i e n c y  of  99.9%. Rad ionuc l ides  a r e  r e -  
moved from l i q u i d  e f f l u e n t s  such  a s  p r o c e s s  
was t e  l i q u i d s  by chemica l  p r o c e s s i n g .  
S o l i d  r a d i o a c t i v e  was tes  a r e  packaged and 

a s h i p p e d  o f f s i t e  f o r  b u r i a l  a t  approved 
b u r i a l  s i tes .  Airborne  and l i q u i d  was t e s  
g e n e r a t e d  i n  t h e  p r o c e s s i n g  o f  e x p l o s i v e  
m a t e r i a l s  a r e  c o l l e c t e d  and d i s p o s e d  o f  

a c c o r d i n g  t o  t h e  Army M a t e r i e l  Command 
Regu la t ion  385-100. 

An o n s i t e  s a n i t a r y  w a s t e  t r e a t m e n t  p l a n t  
p r o v i d e s  secondary  t r e a t m e n t  i n  accordance  
w i t h  EPA requ i r emen t s  [ 3 ]  u s i n g  an a c t i -  
va t ed  s ludge  p r o c e s s  o p e r a t i n g  i n  t h e  
extended a e r a t i o n  mode. A l l  domes t i c  
sewage g e n e r a t e d  o n s i t e  i s  t r e a t e d  i n  
t h i s  f a c i l i t y .  The i n f l u e n t  and e f f l u e n t  
a t  t h e  sewage t r e a t m e n t  p l a n t  a r e  a l s o  
monitored f o r  r a d i o a c t i v i t y  t o  s n s u r e  no 
unde tec t ed  r e l e a s e  can  occu r  t o  t h e  env i ron -  
ment v i a  t h e  s a n i t a r y  sewage p l a n t .  The 
d i g e s t e d  s l u d g e  from t h e  sewage p l a n t  is  
sh ipped  o f f s i t e  f o r  b u r i a l  a t  an approved 
b u r i a l - . s i t e  t o  e n s u r e  t h a t  no contaminated  
s l u d g e  is  r e l e a s e d  t o  t h e  environment.  
Nonrad ioac t ive  s o l i d  was t e s  a r e  d i s p o s e d  
o f  acco rd ing  t o  a r e c y c l i n g  and reclama- 
t i o n  program. 

White p a p e r ,  s c r a p  m e t a l  and wood a r e  s o l d  
f o r  r e c l a m a t i o n .  Gene ra l  r e f u s e  is  t r a n s -  
p o r t e d  t o  t h e  F r a n k l i n  Reclamation C e n t e r ,  
F r a n k l i n ,  Ohio, f o r  p r o c e s s i n g  and e v e n t u a l  
u se  i n  r e c y c l e d  p r o d u c t s .  Waste s o l v e n t s  
and chemica ls  a r e  removed o f f s i t e  by a  
commercial i n d u s t r i a l - w a s t e - d i s p o s a l  f i rm.  

Conformance t o  r e g u l a t i o n s  p r e s c r i b e d  by 
ERDA p e r t a i n i n g  t o  t h e  s a f e t y  of employees 
and t h e  p u b l i c  h a s  been demonst ra ted  dur-  
i n g  t h e  h i s t o r y  o f  Mound Labora tory .  The 
fundamental  o b j e c t i v e  of  t h e  Mound Labora- 
t o r y  Environmental  C o n t r o l  Program, which 
has  been i n  e x i s t e n c e  th roughou t  t h e  h i s -  
t o r y  of  t h e  Labora to ry ,  is t h e  conta inment  
of r a d i o a c t i v e  e f f l u e n t s  t o  l e v e l s  w e l l  
w i t h i n  t h e  e x i s t i n g  s t a n d a r d s .  A s  p a r t  
of  t h i s  f u n c t i o n ,  e f f l u e n t s  a r e  monitored 
and c o n t r o l l e d  a t  e a c h  o p e r a t i n g  s t e p  
r e s u l t i n g  i n  on ly  low-level  r e l e a s e s  of 
a i r b o r n e  o r  l i q u i d  was te$  t o  t h e  env i ron -  
ment. Because o f  e a r l y  d e t e c t i o n ,  c o n t r o l  
t echn iques  can  be  t aken  t h u s  e n s u r i n g  t h a t  
c o n c e n t r a t i o n s  a r e  w e l l  w i t h i n  e x i s t i n g  
s t a n d a r d s  . 
A s  p a r t  of t h e  Envi ronmenta l  Program moni- 
t o r i n g  f u n c t i o n s ,  a i r ,  w a t e r ,  f o o d s t u f f ,  
and s o i l  samples a r e  c o l l e c t e d  from t h e  
environment a t  d i s t a n c e s  u p  t o  4 5  km 
(28 m i )  from t h e  Labora tory  boundar ies .  
These samples a r e  ana lyzed  f o r  t h e  s p e c i f -  
i c  r a d i o n u c l i d e s  handled a t  t h e  Laboratory 

A q u a l i t y  c o n t r o l  program f o r  envi ronmenta l  
a n a l y t i c a l  p rocedures  h a s  been i n  e f f e c t  
f o r  s e v e r a l  y e a r s .  There a r e  two p a r t s  
t o  t h e  program: i n t e r n a l  and e x t e r n a l .  
The i n t e r n a l  p o r t i o n  c o n s i s t s  of  blank 
and d u p l i c a t e  a n a l y s e s  f o r  each  group of  
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samples .  The b l ank  v a l u e s  have been con- 
s i s t e n t l y  s m a l l  i n  comparison w i t h  sample 
v a l u e s  i n d i c a t i n g  good c o n t r o l  d u r i n g  
a n a l y t i c a l  p rocedures .  The d u p l i c a t e  
r e s u l t s  f o r  1976 were i n  t h e  r ange  ex- 
p e c t e d .  Chemical r e c o v e r i e s  w e r e  g r e a t e r  
t h a n  50%.  The e x t e r n a l  p o r t i o n  o f  t h e  
program c o n s i s t s  o f  s end ing  d u p l i c a t e  
samples  t o  an  independent  l a b o r a t o r y .  
These  r e s u l t s  f o r  1976 w e r e  a l s o  s a t i s -  
f a c t o r y .  I n  a d d i t i o n ,  c o u n t i n g  t i m e s  o r  
sampl ing  volumes were i n c r e a s e d  d u r i n g  
t h e  second h a l f  o f  t h e  y e a r  t o  p r o v i d e  
lower d e t e c t i o n  l i m i t s .  Mound Labora- 
t o r y  a l s o ,  ve ry  s u c c e s s f u l l y ,  p a r t i c i p a t e d  
i n  t h e  I n t e r n a t i o n a l  Atomic Energy Agency 
(IAEA) Labora to ry  In t e rcompar i son  f o r  
p lu ton ium a n a l y s e s  i n  a i r  and p lu ton ium 
and t r i t i u m  a n a l y s e s  i n  wa te r .  

The r e s u l t s  o f  t h e  env i ronmen ta l  a n a l y s e s  
f o r  c a l e n d a r  y e a r  1976 a r e  p rov ided  i n  
t h i s  r e p o r t .  E r r o r  l i m i t s ,  when g i v e n ,  
r e f l e c t  s t a n d a r d  d e v i a t i o n s  i n  t h e  d a t a  
from c o u n t i n g  s t a t i s t i c s  a t  t h e  95% con- 
f  i d e n c e  l e v e  1. 

Summary 

The l o c a l  environment su r round ing  Mound 
Labora to ry  was moni tcred  f o r  t r i t i u m  and 
plutonium-238 r e l e a s e d  by Mound Labora- 
t o r y .  The r e s u l t s  a r e  r e p o r t e d  f o r  
c a l e n d a r  y e a r  1976. The env i ronmen ta l  
p a r a m e t e r s  ana lyzed  i n c l u d e d  a i r ,  w a t e r ,  
f o o d s t u f f s ,  and s i l t .  The a v e r a g e  con- 
c e n t r a t i o n s  o f  plutonium-238 and t r i t i u m  
w e r e  w i t h i n  t h e  s t r i n g e n t  s t a n d a r d s  f o r  
r a d i o a c t i v e  s p e c i e s  adopted  by t h e  U .  S .  
Energy Research  and Development Adminis- 
t r a t i o n .  Data conce rn ing  n o n r a d i o a c t i v e  
s p e c i e s  i n  a i r  and water  a r e  a l s o  pre-  
s e n t e d  and compared t o  f e d e r a l ,  s t a t e ,  
and l o c a l  s t a n d a r d s ,  where a p p l i c a b l e .  

The a v e r a g e  c o n c e n t r a t i o n s  of  plutonium- 
238 and t r i t i u m  o x i d e  measured a t  a l l  
l o c a t i o n s  i n  a i r  d u r i n  CY-1976 were <2.3  
x  l o -  and c1.0 x  lo -? '  pCi/ml, r e spec -  
t i v e l y .  These co r re spond  t o  <0.12% and 
~ 0 . 0 1 4 %  o f  t h e i r  r e s p e c t i v e  R a d i o a c t i v i t y  
C o n c e n t r a t i o n  Guides ( R C G ) .  D e t a i l s  o f  
t h e  a p p l i c a b l e  s t a n d a r d s  a r e  g i v e n  i c  
t h e  Appendix. 

The a v e r a g e  c o n c e n t r a t i o n s  o f  plutonium- 
238 and t r i t i u m  measured a t  a l l  l o c a t i o n s  
i n  t h e  G r e a t  Miami River  d u r i n g  CY-1976 
were ~ 0 . 0 9  x  1 0 " ~  and c1.0 x pCi/ml, 
r e s p e c t i v e l y .  These co r re spond  t o  <0.0005% 
and <0.10% of t h e  r e s p e c t i v e  RCG. 

The a v e r a g e  c o n c e n t r a t i o n s  of  plutonium- 
238 and t r i t i u m  found d u r i n g  CY-1976 i n  
s u r f a c e  w a t e r ,  community d r i n k i n g  w a t e r ,  
and p r i v a t e  w e l l s  were a l s o  a  s m a l l  f r a c -  
t i o n  of e a c h  r e s p e c t i v e  RCG. 

Although t h e r e  a r e  no s p e c i f i c  s t a n d a r d s  
(RCG) f o r  plutonium-238 and t r i t i u m  i n  
f o o d s t l ~ f f s ,  t h e  c o n c e n t r a t i o n s  found,  i f  
compared t o  t h e  wa te r  s t a n d a r d ,  a r e  a l s o  
a  s m a l l  f r a c t i o n  o f  t h e  RCG. I n  a d d i t i o n ,  
t h e r e  i s  no ev idence  o f  o t h e r  t han  minimal 
r e e n t r a i n m e n t  o f  r a d i o a c t i v e  s p e c i e s  from 
s i l t .  

Mound Labora to ry  h a s  under taken  a  compre- 
hens ive  program t o  b r i n g  water  s u p p l i e s  
i n t o  compliance w i t h  new U .  S .  EPA d r i n k -  
i n g  wa te r  s t a n d a r d s  which w i l l  be e f f e c -  
t i v e  June  24, 1977. 

Mound Labora tory  has  been g r a n t e d  a  Nation- 
a l  P o l l u t a n t  D i scha rge  E l i m i n a t i o n  System 
pe rmi t .  Analyses  d u r i n g  1976 i n d i c a t e  
compliance w i t h  p e r m i t  conditions. A l l  
r e s u l t s  i n d i c a t e d  t h a t  Mound e f f l u e n t  
s treams-.have no s i g n i f i c a n t  e f f e c t  on t h e  
Grea t  Miami River  and c e r t a i n l y  do  n o t  
cause  Ohio St ream S tanda rds  t o  be exceeded.  

These d a t a  demons t r a t e  compliance w i t h  
v a r i o u s  c u r r e n t  r e g u l a t o r y  agency s t a n d a r d s  
and t h a t  t h e  o p e r a t i o n  o f  Mound Labora tory  
has  a  n e g l i g i b l e  e f f e c t  on t h e  envi ronment .  

Environmental Surveillance 

A I R  - RADIOACTIVE 

An o f f s i t e  a i r  sampl ing  network c o n s i s t i n g  
of  1 2  c o n t i n u o u s l y  o p e r a t i n g  a i r - sampl ing  
s t a t i o n s  which are used  f o r  sampling bo th  
t r i t i u m  ox ide  and p lu tonium and a  t h i r -  
t e e n t h  sampler  used  f o r  sampling p lu tonium 
on ly  were used  f o r  t h e  f i r s t  s i x  months of  
CY-1976. One a d d i t i o n a l  sampler  was added 
d u r i n g  t h e  second h a l f  o f  t h e  y e a r  i n  t h e  
abandoned Miami-Erie c a n a l  a r e a  t o  p rov ide  
a d d i t i o n a l  mon i to r ing  c a p a b i l i t i e s .  Dur- 
i n g  t h e  f i r s t  h a l f  o f  t h e  y e a r ,  seven 
sampling s t a t i o n s  were l o c a t e d  w i t h i n  a  
1.6-km ( 1 - m i )  r a d i u s  o f  t h e  Labora tory  
( e i g h t  d u r i n g  t h e  l a s t  h a l f ) ,  and f o u r  
samplers  were l o c a t e d  i n  o r  nea r  popula-  
t i o n  c e n t e r s .  The remaining  sampler  (#I191 
is  s t i l l  used and i s  approximate ly  44.8 km 
(28 m i )  from t h e  Labora tory  i n  t h e  l e a s t  
p r e v a i l i n g  wind d i r e c t i o n .  T h i s  s i t e  
should  r e c e i v e  no measurable  c o n t r i b u t i o n  
from Mound o p e r a t i o n s  and s e r v e s  a s  a  
b a s e l i n e  sample f o r  comparison purposes .  
The sample r s  c u r r e n t l y  i n  o p e r a t i o n  sample 
c r i t i c a l  d i s t a n c e s  and d i r e c t i o n s  based  
on t h e  d i f f u s i o n  model developed f o r  
Mound Labora tory .  The l o c a t i o n s  o f  t h e  
sampling s t a t i o n s  a r e  shown i n  F i g u r e  1. 

Two t y p e s  o f  samples a r e  c o l l e c t e d  a t  
each  sampling s t a t i o n ,  a  p a r t i c u l a t e  a i r  
sample f o r  plutonium-238 , a n a l y s i s  and a  
bubbler  sample f o r  t r i t i u m  ox ide  a n a l y s i s .  
The p a r t i c u l a t e  sample i s  c o l l e c t e d  on a  
200-mm d iame te r  Microsorban d i s k  by a  



con t inuous ly  o p e r a t i n g  (24 hr/day,  7 days/  
week) high-volume a i r  sampler.  The a i r - i s  
sampled a t  t h e  average  r a t e  of 1 .3  x  10" 
cm3/min (-45 f t  3/min) . The Microsorban 
d i s k  is  changed weekly which r e p r e s e n t s  a  
sample of approximate ly  13,000 m 3  of a i r .  
Plutonium-238 a n a l y s e s  were performed on 
a  monthly composite d u r i n g  t h e  f i r s t  h a l f  
of  t h e  y e a r  and q u a r t e r l y  d u r i n g  t h e  l a s t  
h a l f .  

The a n a l y t i c a l  scheme f o r  plutonium-238 
i n c o r p o r a t s s  t h e  fo l lowing  b a s i c  s t e p s :  
a d d i t i o n  of a  known amount of  plutonium- 
242 t r a c e r ,  i g n i t i o n  t o  600°C, d i s s o l u -  
t i o n  wi th  n i t r i c  a c i d ,  s e p a r a t i o n  of  
plutonium with  an ion  exchange r e s i n ,  
e l e c t r o d e p o s i t i o n  of  plutonium, and 
f i n a l l y  a lpha  spect rometry .  The r e s u l t s  
r e p o r t e d  r e p r e s e n t  t o t a l  c o n c e n t r a t i o n s  
of t h e  analyzed r a d i o n u c l i d e s  inc lud ing  
c o n t r i b u t i o n  from atmospher ic  f a l l o u t .  

The average o f f s i t e  plutonium-238 a i r  
c o n c e n t r a t i o n  f o r  a l l  l o c a t i o n s  was <i.3 
x lo-" p C i / m l  which is  <0.12% of t h e  RCG. 
The RCG used f o r  comparison is  t h e  gu ide  
f o r  t h e  s o l u b l e  form of t h e  i s o t o p e  and 
f o r  t h e  g e n e r a l  popu la t ion .  This  is  t h e  
most r e s t r i c t i v e  RCG f o r  plutonium-238 
and is  a p p l i e d  s i n c e  t h e  s o l u b i l i t y  of 
t h e  measured p a r t i c l e s  i n  t h e  human body 
is  unknown. The a n a l y t i c a l  r e s u l t s  a r e  
summarized i n  Table  1. Samples repor ted  
a s  l e s s  than  ( < )  t h e  Minimum Detec t ion  
Limit  (MDL) a r e ,  f o r  ave rag ing  purposes ,  
considered t o  be t h e  v a l u e  of MDL. 
A c t u a l l y ,  t h e  t r u e  v a l u e  l i e s  somewhere 
between n a t u r a l  background and MDL. 

Also included i n  Table  1 a r e  r a t i o s  of 
plutonium-238 t o  plutonium-239 f o r  each  
sampling l o c a t i o n .  

The gas  bubbler  sample is a l s o  c o l l e c t e d  
on a  cont inuous  b a s i s  by bubbl ing a i r  a t  
approximately 3  x  l o 3  cm3/min through 200 
m l  of e t h y l e n e  g l y c o l .  Ethylene g l y c o l  
is used because t h i s  m a t e r i a l  e l i m i n a t e s  
evapora t ion  and f r e e z i n g  problems a s s o c i -  
t e d  wi th  sample c o l l e c t i o n  [ 4 ] .  Any 
tritium (ox ide)  i n  t h e  a i r  i s  c o l l e c t e d  
i n  t h e  s o l u t i o n .  T r i t i u m  oxide  r a t h e r  
than e lementa l  t r i t i u m  is sampled and 
analyzed because t h e  RCG f o r  t h e  ox ide  
i s  200 t imes more r e s t r i c t i v e  than i t  is 
f o r  e lementa l  t r i t i u m  (51. A sample rep- 
r e s e n t i n g  230 m3 of  a i r  i s  c o l l e c t e d  and 
a n  a l i q u o t  r e p r e s e n t i n g  1 .5  m 3  i s  counted 
i n  a  l i q u i d  s c i n t i l l a t i o n  spec t romete r .  
The average c o n c e n t r a t i o n  of  t r i t i u m  oxide  
measured d u r i n  CY-1976 f o r  a l l  l o c a t i o n s  
was ~ 1 . 0  x  lo-'' p C i / m l  which i s  <0.014\ 
of RCG. The RCG used f o r  comparison is 
t h e  most r e s t r i c t i v e  RCG f o r  tritium f o r  
t h e  g e n e r a l  popu la t ion .  The r e s u l t s  a r e  
summarized i n  Table  2. Table  3 shows 

background va lues  f o r  plutonium-238 
- - - -  

and t r i t i u m  i n  a i r  and- wa te r .  

An o n s i t e  pe r imete r  network c o n s i s t i n a  of 
f i v e  con t inuous ,  high-volume a i r  sampiers  
i s  used t o  f u r t h e r  a s s e s s  t h e  e f f e c t i v e -  
ness  of c o n t r o l  systems.  The o n s i t e  sam- 
p l i n g  l o c a t i o n s  a r e  shown i n  F i g u r e  2. 
P a r t i c u l a t e  samples a r e  c o l l e c t e d  by t h e  
o n s i t e  samplers  a t  approximately t h e  same 
flow r a t e  a s  t h e  o f f s i t e  sample r s ,  i . e .  
1 .3  x  10' cin3/min, and a r e  analyzed i n  t h e  
same manner. The tritium samplers  o p e r a t e  
a t  s l i g h t l y  l:ss a i r  f low, i .e .  approxi-  
mately 2  x  10 cm3/min, and a r e  analyzed 
i n  t h e  same manner a s  o f f s i t e  sample r s .  

The average plutonium-238 c o n c e n t r a t i o n  
mezsured f o r  a l l  l o c a t i o n s  o n s i t e  was 10 x 
l o - ' '  p C i / m l  which i s  0.14% of  t h e  RCG. 
The r e s u l t s  a r e  summarized i n  Tab le  4 .  

The average o n s i t e  tritium o x i d e  concen- 
t r a t i o n  f o r  a l l  l o c a t i o n s  was ( 2 . 2 . ~  l o - ' '  
u C i / m l  which i s  <0.01% of t h e  RCG. The 
r e s u l t s  a r e  summarized i n  Tab le  5. 

The RCGs used f o r  o n s i t e  comparisons a r e  
t h o s e  a p p l i c a b l e  f o r  i n c i d e n t l y  exposed 
i n d i v i d u a l s  i n  t h e  popu la t ion .  The t o t a l  
amounts of plutonium-238 and t r i t i u m  d i s -  
charged t o  t h e  atmosphere were 0.015 m C i  
and 6206 Ci  r e s p e c t i v e l y .  Comparison of 
t h e s e  q u a n t i t i e s  t o  t h e  RCG i s  n o t  v a l i d ;  

A I R  - NONRADIOACTIVE 

The Mound steam power supply  has  been con- 
v e r t e d  from f u e l  o i l  t o  n a t u r a l  gas  (on a n  
i n t e r r u p t a b l e  b a s i s ) .  During unusua l ly  
c o l d  weather ,  n a t u r a l  gas  supply  t o  Mound 
i s  i n t e r r u p t e d ,  and f u e l  o i l  wi th  <1% 
s u l f u r  c o n t e n t  i s  burned. Na tu ra l  g a s  
was burned d u r i n g  most of  1976 u n t i l  l a t e  
November when n a t u r a l  gas  supply  t o  Mound 
was h a l t e d .  Fue l  o i l  was burned f o r  t h e  
remainder of t h e  y e a r ,  and t h e  use  of f u e l  
o i l  i s  f o r e c a s t  f o r  a l l  of  1977. The aver-  
age s u l f u r  c o n t e n t  o f  t h e  f u e l  o i l  burned 
was approximate ly  0.4%. Approximately 
340,000 g a l  of  No. 2  f u e l  o i l  were burned 
dur ing  1976. Addi t iona l  s o u r c e s  of a i r -  
borne emiss ions  a r e  a s  fo l lows .  A water-  
wash, p a i n t  sp ray  booth i s  o p e r a t e d  i n t e r -  
m i t t e n t l y  i n  t h e  Mound p a i n t  shop. Wastes 
from o p e r a t i o n s  invo lv ing  e x p l o s i v e s  a r e  
d i sposed  of by open burning.  A s h i p p i n g  
c o n t a i n e r  f i r e  t e s t  f a c i l i t y  f o r  t e s t i n g  
sh ipp ing  c o n t a i n e r s  f o r  r a d i o a c t i v e  wastes  
i s  used on t h e  average of once p e r  month. 
A maintenance g r i n d i n g  o p e r a t i o n  and a  
c a r p e n t e r  shop a r e  a l s o  opera ted  on an 
i n t e r m i t t e n t  b a s i s .  F i r e f i g h t e r  t r a i n i n g  
e x c e r c i s e s  a r e  h e l d  a t  an open outdoor  
f a c i l i t y .  



T a b l e  1 

CONCENTRATIONS OF PLUTONIUM I N  
AIR AT OFFSITE SAMPLING LOCATIONS I N  1976  

Number e ~ u  9 ~ u  
~ o c a -  o f  Range  A v e r a g e  a -  P e r c e n t  A v e r a g e  c a d  s ~ u /  
t i o n  S a m p l e s  ( l o - '  ' uCi /ml)  ( l o - '  uCi /ml )  o f  R C G ~  (10" uCi /ml )  'PU 

dMinimum D e t e c t i o n  L i m i t  (MDL) f o r  2 3 8 ~ ~  i n  a i r  i s  0 . 0 7 7  x l o - '  uCi /ml  f o r  t h e  f i r s t  
h a l f  o f  t h e  y e a r  a n d  0 . 0 2 7  x 1 0 - l 7  pCi /ml  f o r  t h e  s e c o n d  h a l f  o f  t h e  y e a r .  T h i s  i s  
0 . 0 0 4 %  a n d  0 . 0 0 1 % ,  r e s p e c t i v e l y ,  o f  the RCG. 

b ~ a d i o a c t i v i t y  C o n c e n t r a t i o n  G u i d e  (RCG) = 2000 x 10'17 pCi /ml  f o r  t h e  s o l u b l e  f o r m  o f  
2 3 8 ~ ~  a n d  t h e  g e n e r a l  p o p u l a t i o n .  

cMinimum D e t e c t i o n  L i m i t  (MDL) f o r  9~~ i n  a i r  i s  0 . 0 4 3  x l o - ' '  uCi /ml  f o r  t h e  f i r s t  
h a l f  o f  t h e  y e a r  a n d  0 . 0 1 5  x 1 0 - l 7  uCi /ml  f o r  t h e  s e c o n d  h a l f  o f  t h e  y e a r .  

d E r r o r  l i m i t s  a r e  c o u n t i n g  s t a t i s t i c s  o n l y  a t  95% c o n f i d e n c e  l e v e l .  



Table 2 

Location 

101 
102 
103 
104 
105 
108 
110 
111 
112 
115 
118 
119 
123 

CONCENTRATIONS OF TRITIUM OXIDE IN AIR 
AT OFFSITE SAMPLING LOCATIONS IN 1976 

Number of 
Samples 

51 
5 1 
51 
4 9 
51 
50 
5 1 
5 1 
5 1 
5 1 
5 0 
5 1 
2 5 

Tritium Oxide 
Range Average 

(10-I uCi/ml) (10'" pCi-ml) 

<0.45 - 13.6 <1.3 '0.72 
~0.45 - 19.2 <1.5 t0.85 
C0.45 - 7.5 <1.1 20.72 
CO.45 - 3.8 <0.94 20.70 
CO.45 - 5.3 ~0.89 '0.70 
~0.45 - 4.1 <0.89 20.70 
~0.45 - 5.4 ~0.90 '0.70 
~0.45 - 1.8 - <0.81 '0.70 . 
~0.45 - 3.1 ~0.92 20.70 
~0.45 - 3.5 <0.85 k0.70 
~ 0 . 4 5  - 1.9 C0.90 20.70 
~0.45 - 3.5 c0.88 t0.70 
<0.45 - 3.1 C1.1 +0.44 

Percent 
of RCG b 

<o. 02 
CO. 02 
(0.02 
C0.01 
<o. 01 
<0.01 
C0.01 
'0.01 
co. 01 
c0.01 
~0.01 
c0.01 
c0.02 

aMinimum Detection Limit (MDL) for tritium oxide in air during the first half 
of the year was 0.99 x 10-l1 pCi/ml and.0.45 x lo-" pCi/ml for the second 
half. This is 0.014% and 0.0068, respectively, of the RCG. 

b Radioactivity Concentration Guide (RCG) = 7000 x 10" p~i/ml for the 
general population and for soluble form of.tritium. 

CError limits are counting statistics only at 95% confidence level. 

Table 3 

CONCENTRATIONS OF BACKGROUND LEVELS 
OF TRITIUM AND PLUTONIUM-238 

Plutonium-238 in ~ i r  a 
Plutonium-238 in Surface Waterb 
Tritium Oxide in ~ i r '  
Tritium in Surface waterd 

a References 6, 7 
Reference 8 

Reference 9 
* Reference 10 



Table 4 

CONCENTRATION OF 'PU IN 
AIR AT ONSITE SAMPLING LOCATIONS IN 1976 

e ~ u  z 3 q p u  - 
Number of Range Average a.d Percent Average 

Location Samples (10"~ uCi/ml) - (10-17pCi/ml) of RCGb (lo-' uCi/ml) 

a Nininum Detection Limit (MDL) for OPU in air is 6.081 x 10- pCi/ml during the first 
half of the year and 0.027 x 10''~ uCi/ml for the second half. This is 0.0012% and 
0.0004%, respectively, of the RCG. 

b~adioactivity Concentration Guide (RCG) = 7000 x 10-l7 ~Ci/ml for the soluble form of 
plutonium-238 for individuals in the population. 

CMinimum Detection Limit (MDL) for 2 3 9 P ~  is 0.045 x 10-l7 pCi/ml during the first half 
of the year and 0.015 x 10''' uCi/ml for the second half of the year. 

d ~ r r o r  limits are counting statistics only at 95% confidence level. 

Table 5 

CONCENTRATION OF TRITIUM OXIDE IN 
AIR AT ONSITE SAMPLING LOCATIONS IN 1976 

Tritium Oxide - 
Number of Range Average a -  Percent 

Location Samples (lo-' ' uCi/ml) (10- ' ' pCi/ml) of RCGb 

"Minimum Detection Limit (MDL) for tritium oxide in air was 1.65 x 10'" pCi/ml during 
the first half of the year and 0.74 x 10'" uCi/ml during the last half. This is 
0.008% and 0.004%, respectively, of the RCG. 

bRadioactivity Concentration Guide (RCG) = 20,000 x 10-11 ,,Ci/ml for individuals in the 
population and soluble form of tritium. 

CError limits are counting statistics only at 95% confidence level. 





Emiss ions  from sources  r e g i s t e r e d  w i t h  t h e  
Regional  A i r  P o l l u t i o n  C o n t r o l  Agency 
(RAPCA) and t h e  Ohio EPA which have 
a p p l i c a b l e  emiss ion  s t a n d a r d s  a r e  sum- 
mar ized  i n  Tab le  6 .  The emiss ions  were 
e s t i m a t e d  from emiss ion  f a c t o r s  e s t a b -  
l i s h e d  by t h e  USEPA o r  from m a t e r i a l  
b a l a n c e s  [ I l l .  The emiss ion  from t h e  
s h i p p i n g  c o n t a i n e r  f i r e  test f a c i l i t y  i s  
c o n t r o l l e d  w i t h  a f o r c e d  a i r  supp ly  and 
water s p r a y  n o z z l e s  a t  t h e  fue l - f l ame  
i n t e r f a c e  t o  an  average  o p a c i t y  o f  <20%.  
The p a r t i c u l a t e s  from t h e  g r i n d i n g  and 
c a r p e n t e r  shop o p e r a t i o n s  a r e  c a p t u r e d  
by cyc lone  a i r  c l e a n e r s  r a t e d  a t  95% 
e f f i c i e n c y  . N o  f i r e  f i g h t e r  t r a i n i n g  
e x e r c i s e s  were h e l d  d u r i n g  1976. Non- 
r a d i o a c t i v e  a i r b o r n e  emiss ions  a t  Mound 
Labora tory  were a l l  w i t h i n  a p p l i c a b l e  
s t a n d a r d s  and had minimal impact on am- 
b i e n t  a i r  q u a l i t y .  

WATER - RADIOACTIVE 

Water sampl ing  l o c a t i o n s  a long  t h e  bank 
of  t h e  G r e a t  M i a m i  River  were s e l e c t e d  
a c c o r d i n g  t o  g u i d e l i n e s  recommended by 
t h e  U .  S .  EPA 12). The l o c a t i o n s ,  shown 
i n  F i g u r e  31 p rov ide  samples which a r e  
r e p r e s e n t a t i v e  o f  r i v e r  w a t e r '  a f t e r  s u i t -  
a b l e  mixing o f  t h e  e f f l u e n t  from Mound 
has  o c c u r r e d .  Water samples a r e  normal ly  
c o l l e c t e d  a t  t h e s e  l o c a t i o n s  f i v e  days  
p e r  week and a r e  s u b j e c t e d  t o  s p e c i f i c  
a n a l y s e s  f o r  plutonium-238 and t r i t i u m .  

The plutonium-238 r i v e r  wa te r  a n a l y s e s  
have been upgraded from a p rocedure  
developed a t  Mound Labora tory  t o  a l l o w  
lower d e t e c t i o n  of  plutonium-238 i n  
w a t e r .  Large  volume wa te r  samples a r e  
ana lyzed  by composi t ing  d a i l y  samples 
f o r  a  semiannual  a n a l y s i s .  The a v e r -  
age  c o n c e n t r a t i o n  of  plutonium-238 meas- 
ured f o r  a l l  l o c a t i o n s  i n  t h e  G r e a t  Miami 
River  w a s  <0 .09  x l o - ' '  pCi/ml which i s  
<0.0005% of  t h e  RCG f o r  t h e  g e n e r a l  
p o p u l a t i o n  and t h e  most r e s t r i c t i v e  
s t a n d a r d  f o r  plutonium-238. These r e -  
s u l t s  a r e  summarized i n  Tab le  7 .  

T r i t i u m  a n a l y s e s  a r e  performed on a week- 
l y  composi te  of d a i l y  samples.  The ave r -  
age c o n c e n t r a t i o n  of  t r i t i u m  measured 
a t  a l l  l o c a t i o n s  i n  t h e  G r e a t  Miami River  
was c1.0 x l o - '  vCi/ml which is  c0.18 o f  
t h e  RCG f o r  t h e  g e n e r a l  p o p u l a t i o n  and 
t h e  most r e s t r i c t i v e  s t a n d a r d  f o r  t r i t i u m .  
These r e s u l t s  a r e  summarized i n  Tab le  8.  

R e s u l t s  o f  plutonium-238 and t r i t i u m  
a n a l y s e s  £0; t h r e e  of  f s i t e  sampling loca -  
t i o n s  on t h e  abandoned Miami-Erie Canal  

and a d j a c e n t  ponds shown i n  F igure  4 a r e  
r e p o r t e d  i n  Tab les  9 and 10 ,  r e s p e c t i v e l y .  
These v a l u e s  r e p r e s e n t  l e v e l s  from t h e  
s i te  d r a i n a g e  d i t c h  which d i s c h a r g e s  i n t o  
t h e  o f f s i t e  canal-pond system p r i o r  t o  
mixing w i t h  t h e  G r e a t  Miami River .  These 
v a l u e s ,  a s  expected ,  a r e  h ighe r  t h a n  t h o s e  
c o n c e n t r a t i o n s  found i n  t h e  G r e a t  Miami . 
River  where mixing and d i l u t i o n  o c c u r .  
The t o t a l  amounts of  plutonium-238, t r i -  
t ium, and uranium-233 d i scha rged  t o  t h e  
Grea t  Miami River  were 3 mCi, 46 C i ,  and 
2.5 mCi , r e s p e c t i v e l y .  The c o n c e n t r a t i o n s  
were 0 .7%,  1.8% and 0.01% of t h e  most 
r e s t r i c t i v e  RCG f o r  i n d i v i d u a l s  i n  t h e  
p o p u l a t i o n .  From t h e  uranium-233 concen- 
t r a t i o n s  found i n  t h e  e f f l u e n t  s t r e a m s ,  
e s t i m a t e d  c o n c e n t r a t i o n s  o f f s i t e  from 
Mound o p e r a t i o n s  would be u n d i s t i n g u i s h -  
a b l e  from any background. Th i s  can  be 
r e a d r i y  s e e n  by comparing plutonium-238 
q u a n t i t i e s  found i n  t h e  e f f l u e n t  s t r eams  
wi th  c o n c e n t r a t i o n s  found o f f s i t e .  

E i g h t  a d d i t i o n a l  s u r f a c e  water  l o c a t i o n s  
such a s  ponds i n  a l l  quadran t s  sur round-  
i n g  Mound Labora tory  a r e  sampled a n n u a l l y .  
These samples ,  used f o r  plutonium-238 
d e t e r m i n a t i o n ,  a r e  l a r g e  volume wa te r  
samples of  approximate ly  2 5  l i t e r s  each .  
The l a r g e  volume of  sample i n c r e a s e s  t h e  
s e n s i t i v i t y  of  t h e  a n a l y s i s .  A s m a l l e r  
a l i q u o t  (10 m l )  was t aken  f o r  t h e  t r i t i u m  
a n a l y s i s .  The ave rage  c o n c e n t r a t i o n s  
of  plutonium-238 and t r i t i u m  f o r  a l l  
l o c a t i o n s  were 0.08 x l o - ' '  and <0.63 
x 10'~ vCi/ml, r e s p e c t i v e l y ,  which a r e  
0.0004% and 0.06% of  t h e  r e s p e c t i v e  RCG 
f o r  t h e  g e n e r a l  p o p u l a t i o n .  The r e s u l t s  
of t h e  s u r f a c e  water  samples a r e  sum- 
marized i n  T a b l e s  11 and 12. Background 
l e v e l s  of  plutonium-238 and t r i t i u m  f o r  
t h e  s u r f a c e  wa te r  a r e  shown i n  Table  3. 

~ r i n k i n g  water  from communities i n  t h e  
~ u r r o u n d i n g  area is  sampled and analyzed 
annua l ly  f o r  tritium wi th  t h e  excep t ion  
of  d r i n k i n g  wa te r  from Miamisburg which 
is sampled and analyzed q u a r t e r l y  f o r  
t r i t i u m .  These communities and t h e i r  
r e l a t i v e  l o c a t i o n s  a r e  shown i n  F i g u r e  1. 
The ave rage  c o n c e n t r a t i o n  o f  tritium f o r  
a l l  l o c a t i o n s  w a s  e0.9 x ~ C i / m l  
which is <0.09% o f  t h e  RCG f o r -  t h e  gener-  
a l  p o p u l a t i o n .  The r e s u l t s  of  t h e  analy-  
s e s  of  t h e  community d r i n k i n g  water  
samples are summarized i n  Table  13.  

S e v e r a l  p r i v a t e  w e l l s  i n  t h e  v i c i n i t y  of  
Mound Labora tory  w e r e  a l s o  sampled and 
analyzed monthly f o r  t r i t i u m .  The ave r -  
age c o n c e n t r a t i o n  of  t r i t i u m  i n  t h e s e  
w e l l s  was 43.5 x 10" p C i / m l  which 1s 
4 . 4 %  of  t h e  RCG f o r  t h e  g e n e r a l  popula- 
t i o n .  The p r i v a t e  w e l l  ana lyses  r e s u l t s  



T a b l e  6  

NONRADIOACTIVE AIRBORNE EMISSIONS 

Emiss ion  Emiss ion  % o f  
Source  P o l l u t a n t  Emiss ion  S t a n d a r d  a S t a n d a r d  

Power House P a r t i c u l a t e s  0.03 lb /106  B tu  0.25 lb /106  B tu  12  
I n p u t  I n p u t  

Power House S u l f u r  Oxides 0.066 lb /106  B tu  1 .6  l b / 1 0 6  B tu  4  
I n p u t  I n p u t  

p a i n t  Shop Organ ic s  0.22 lb /day  40 lb /day  0.6 

E x p l o s i v e s  P a r t i c u l a t e s  %3 l b / y r  
Burning  Area 

-A 

'Ohio EPA A i r  P o l l u t i o n  R e g u l a t i o n s  AP-3-01 th rough  AP-3-14 and AP-5-01"through AP-5-08 

NA - n o t  a p p l i c a b l e  

T a b l e  7  

CONCENTRATION OF ') 'Pu I N  
THE GREAT M I A M I  RIVER I N  1976 

' @ P U  
Number o f  Average P e r c e n t  

L o c a t i o n  Samplesa (10'" pCi/ml) o f  RCGC 

W n e  compos i t e  l a r g e  volume water sample f o r  e a c h  l o c a t i o n  from water 
c o l l e c t e d  d u r i n g  a six-month p e r i o d .  

bMinimum D e t e c t i o n  L i m i t  (MDL) f o r  3 8 ~ ~  i n  w a t e r  is 0.01 x 10'' uCi/ 
m l  which is  0.00005% o f  t h e  RCG. 

c RZidFoactivity C o n c e n t r a t i o n  Gui-de (RCG) = 20,000 x  l o - '  pCi/ml 
t h e  g e n e r a l  p o p u l a t i o n  and t h e  s o l u b l e  form o f  plutonium-238.  

d E r r o r  l i m i t s  are c o u n t i n g  s t a t i s t i c s  o n l y  a t  95% c o n f i d e n c e  l e v e l .  



FIGURE 3 - Offs i te  water sampling locations 



T a b l e  8  

CONCENTRATION OF TRITIUM I N  - 
THE GREAT M I A M I  RIVER I N  1976 

T r i t i u m  
Number o f  Range Average a.  P e r c e n t  

~ o c a t i o n  Samples (10- pCi/ml) ( pCi/ml) o f  R C G ~  

a Minimum D e t e c t i o n  L i m i t  (MDL) f o r  tritium i n  water i s  0 .51  x  10'~ pCi/ 
m l  f o r  t h e  f i r s t  h a l f  o f  t h e  y e a r  and 0.34 x pCi/ml f o r  t h e  s econd  
h a l f .  T h i s  i s  0.051% and 0.034%, r e s p e c t i v e l y ,  o f  t h e  RCG. 

.. 
b ~ a d i o a c t i v i t y  C o n c e n t r a t i o n  Guide (RCG) = 1000 x  10 '~ pCi /ml ' . for  t h e  

g e n e r a l  p o p u l a t i o n  and  t h e  s o l u b l e  form o f  t r i t i u m .  

C E r r o r  l i m i t s  are c o u n t i n g  s t a t i s t i c s  o n l y  a t  95% c o n f i d e n c e  l e v e l .  

T a b l e  9  

CONCENTRATION OF 2 3 8 ~ ~  I N  
CANAL/POND AREA I N  1976 

2 3  ~ 'PU 
Number o f  Average C*e P e r c e n t  

L o c a t i o n  a . Samplesb (10" pCi/ml) o f  R C G ~  

6  (Nor th  Pond) 105 0.35 t 0 . 0 3  0.002 
7  (Nor th  Cana l )  105  0.96 20.06 0.005 
8 (Sou th  Canal )  105 32.2 20.30 0.16 

a L o c a t i o n s  are shown i n  F i g u r e  3 .  

bone compos i t e  l a r g e  volume w a t e r  sample f o r  e a c h  l o c a t i o n  from w a t e r  c o l l e c t e d  
d u r i n g  a  s ix-month  p e r i o d .  

Minimum D e t e c t i o n  L i m i t  (MDL) f o r  3 8 ~ ~  i n  water i s  0.01 x 10-'  pCi/ml which  
is 0.00005% o f  t h e  RCG. 

d R a d i o a c t i v i t y  Co 'ncen t r a t i on  Guide (RCG) = 20,000 x 10'1° pCi/ml f o r  t h e  g e n e r a l  
p o p u l a t i o n  and s o l u b l e  form of  plutonium-238.  

e E r r o r  l i m i t s  a r e  c o u n t i n g  s t a t i s t i c s  o n l y  a t  95% c o n f i d e n c e  l e v e l .  



FIGURE 4 - Aerial view (from the north) of offsite abandoned 
canal and pond system. 



T a b l e  10 

CONCENTRATICN OF TRITIUM I N  
CANAL/POND AREA I N  1976 

T r i t i u m  
Number o f  Fange ~ v e r a g e b . ~  P e r c e n t  

L o c a t i o n  a Samples (10- ~ C i / m l )  (10'~ pCi/ml) o f  RCGC 

6  (Nor th  Pond) 210 
7  (Nor th  Cana l )  210 
8  ( S o u t h  Canal )  210 

a L o c a t i o n s  a r e  shown i n  F i g u r e  3 .  

bMinimum D e t e c t i o n  L i m i t  (MDL) f o r  t r i t i u m  i n  water i s  0.52 x 10'~ pCi/ml f o r  
t h e  f i r s t  h a l f  o f  t h e  y e a r  and  0.35 x pCi/ml f o r  t h e  s econd  h a l f .  T h i s  
is  0.052% and 0.035%, r e s p e c t i v e l y ,  o f  t h e  RCG. 

C R a d i o a c t i v i t y  C o n c e n t r a t i o n  Guide (RCG) = 1000 x Foe6 pCi/ml f o r  We g e n e r a l  
p o p u l a t i o n  and s o l u b l e  form o f  t r i t i u m .  

d E r r o r  l i m i t s  a r e  c o u n t i n g  s t a t i s t i c s  o n l y  a t  95% c o n f i d e n c e  level .  

T a b l e  11 

SUMMARY OF SURFACE WATER MONITORING 
FOR PLUTONIUM-238 I N  1976 

2 3 e p U  

Number o f  Range ~ v e r a g e  b.d P e r c e n t  
L o c a t i o n  Samples a (10" pCi/ml) (10"~ u C i / m l )  o f  R C G ~  

aTwo compos i t e  l a r g e  volume w a t e r  samples  were used f o r  e a c h  l o c a t i o n .  

bMinimum D e t e c t i o n  L i m i t  (MDL) f o r  2 3 8 ~ ~  i n  water f o r  t h e  f i r s t  h a l f  o f  t h e  
y e a r  was 0.007 x 1 0 " ~  pCi/ml and 0.012 x 1 0 - l o  uCi/ml f o r  t h e  second h a l f .  
T h i s  i s  0.000035% and 0.00006%, r e s p e c t i v e l y ,  o f  t h e  RCG. 

R a d i o a c t i v i t y  C o n c e n t r a t i o n  Guide (RCG) f o r  'PU i n  w a t e r  = 20,000 x l o - '  
u C i / m l  f o r  t h e  g e n e r a l  p o p u l a t i o n  and s o l u b l e  form o f  plutonium-238.  

d ~ r r o r  l i m i t s  a r e  c o u n t i n g  s t a t i s t i c s  o n l y  a t  95% c o n f i d e n c e  l e v e l .  



Table  1 2  

SUMMARY OF SURFACE WATER NONITORING 
FOR TRITIUM I N  1976 

Tr i t ium 
Number of Aver age a m  P e r c e n t  

Location Samples u C i / m l )  of RCG 

'Minimum Detect ion Limit  (MDL) f o r  t r i t i u m  i n  water  i s  0.34 x 
pCi/ml. The MDL is 0.034% of t h e  RCG. 

bRad ioac t iv i ty  Concentra t ion Guide (RCG) f o r  t r i t i u m  ox ide  i n  
water = 1000 x  l o e 6  u C i / m l  f o r  t h e  g e n e r a l  popu la t ion  and s o l u b l e  
form of tritium. 

C E r r o r  l i m i t s  a r e  coun t ing  s t a t i s t i c s  o n l y  a t  95% conf idence l e v e l .  

Table 13  

SUMMARY OF TRITIUM LEVELS 
I N  COMMUNITY D R I N K I N G  WATER I N  1976 

Tr i t ium 
Number of  Range Average a.C Pe rcen t  

Locat ion Samples p C i / m l )  (10'~ ~ C i / m l )  of RCGb 

Be1 lbrook 
Cen t e r v i l l e  
F r a n k l i n  
Germantown 
K e t t e r i n g  
Miamis burg 
Middletown 
Moraine 
Spr ingboro 
Waynesvil le 
West C a r r o l l t o n  

a ~ i n i m u m  Detect ion Limit  (MDL) f o r  t r i t i u m  ox ide  is  0.54 x 10 '~  p C i / m l .  The MDL 
i s  0.054% of t h e  RCG. 

b ~ a d i o a c t i v i t y  Concentra t ion Guide (RCG) f o r  tritium oxide  i n  water  = 1000 x 
p C i / m l  f o r  t h e  g e n e r a l  popu la t ion  and s o l u b l e  form of  t r i t i u m .  

'Error  l i m i t s  a r e  coun t ing  s t a t i s t i c s  only  a t  95% conf idence l e v e l .  



are summarized in Table 14. The con- 
centrations of tritium in these wells 
have been minutely influenced by past 
Mound Laboratory tritium effluent releases 
As shown by the data, concentrations in 
these wells are higher than in other wells 
in the area, but are much less than the 
RCG and show a steady decrease over the 
past 7 yr. This situation has developed 
primarily from years of releasing quanti- 
ties of water effluents at a small frac- 
tion of the RCG. Part of this water ef- 
fluent has migrated into the aquifer ad- 
jacent to Mound Laboratory. Changes in 
operating procedures have reduced Mound 
Laboratory tritium releases by a factor 
of 50 since 1969. As mentioned earlier, 
these levels are well within the ERDA 
standard ; hotrever, the U . S . EPA has f ormu- 
lated new drinking water standards for 
radiological, biological, and chemical 
elements in water, which will be effec- 
tive in June 1977. Although they are not 
based on new toxicological or epidemio- 
logical information, these standards will 
reduce the current federal standard by a 
factor of approximately 50. 

There is no health problem associated 
with the very low levels of tritium in 
local water supplies; in fact, the EPA's 
very conservative regulations do not con- 
demn water supplies that exceed the new 
standards as being unsafe to drink. How- 
ever, as a result of Mound's influence 
upon local water supplies, a comprehen- 
sive program has been undertaken to bring 
the affected water supplies into compli- 
ance. This program has been approved by 
the Ohio EPA. 

TWO private wells and Miamisburg city 
water were sampled and analyzed monthly 
for plutonium-238. These samples also 
were large volume water samples averaging 
40 liters. The average plutonium-238 con- 
centration for these locations was 0.03 x 
lo-'' uCi/ml which is 0.00015% of the RCG 
for the general population. These results 
are shown in Table 15. 

WATER - NONRADIOACTIVE 
Mound Laboratory has been granted a dis- 
charge permit under the National Pollutant 
Discharge Elimination System (NPDES) by 
Region V of the U. S. EPA. The permit 
specifies limitations for the pollutants 
for the two effluent streams from Mound 
that discharge to the Great Miami River. 
The discharge from outfall number 001 in- 
cludes the discharge from the sanitary 
waste treatment plant, radioactive waste 
disposal facility, single-pass cooling 
water, zeolite softener backwash, and 
some storm water runoff. The discharge 

from outfall number 002 consists of single- 
pass cooling water, cooling-tower blowdown, 
boiler-plant blowdown, zeolite softener 
backwash, and most of the storm water run- 
off. A 24-hr composite sample of each 
effluent stream is automatically collected 
daily. The volume of samples collected is 
proportional to the flow in the stream. 
The composite effluent water samples are 
analyzed for water quality parameters 
according to standard methods 1131. The 
results of effluent stream analyses for 
1976 are summarized in Tables 16 and 17. 
All discharges for 1976 are within permit 
limitations and these waterborne effluents 
had no significant effect on the River 
since the river flow, even under low flow 
conditions, was approximately 350 times 
the maximum flow discharge from Mound 
during 1976. These data show that the 
Mound releases to the Miami River did not 
cause the Ohio Stream Standards to be 
exceeded. 

FOODSTUFFS AND VEGETATION - RADIOACTIVE 
Various locally grown foodstuffs and vege- 
tation samples are collected from the 
surrounding area. The intent of this por- 
tion of the Environmental Monitoring Pro- 
gram is to determine whether there is any 
uptake and concentration of radionuclides 
by plant or animal life. Where possible, 
sampling sites are chosen at maximum depo- 
sition locations predicted on the basis of 
the diffusion model developed for Mound 
Laboratory [141. Field crops and vegeta- 
bles are collected on the basis of this 
diffusion model. Milk is collected from 
individual farms closest to the Laboratory. 
Aquatic life is trapped from the Miami 
River generally downstream of Miamisburg 
and from adjacent waterways, depending 
upon availability of fish. Grass samples 
are collected in the vicinity of the sur- 
face water locations shown in Figure 3. 
The plutonium-238 content of the foodstuff 
and vegetation samples is determined by 
ashing the samples and then proceeding 
with the same techniques used for pluton- 
ium-238 analyses-of air samples (see sec- 
tion on Air - Radioactive). Milk samples 
are analyzed for tritium oxide by dis- 
tilling the water fraction from an aliquot. 
The distillate is then analyzed for tritium 
by liquid scintillation spectrometry in 
the same manner as the water samples (see 
section on Water - Radioactive). The field 
crop samples are analyzed for tritium by 
oxidizing the samples in a controlled air 
stream and collecting the combustion pro- 
ducts. The tritium content of the com- 
bustion products is then determined by 
liquid scintillation spectrometry. This 
technique allows analysis for total tri- 
tium in the samples rather than for tri- 
tium oxide only. The results of the food- 

@ 
stuff and vegetation analyses are summarized 



T a b l e  14 

TRITIUM I N  PRIVATE WELLS 
I N  1976 

T r i t i u m  
Number o f  Range AverageaeC P e r c e n t  

L o c a t i o n  Samples  pCi/ml) pCi/ml) o f  RCGb 

'Minimum D e t e c t i o n  L i m i t  (MDL) f o r  t r i t i u m  o x i d e  i s  0.54 x  uCi/ml.  The MDL 
i s  0.54% o f  t h e  RCG. 

b R a d i o a c t i v i t y  C o n c e n t r a t i o n  Guide  (RCG) f o r  t r i t i u m  o x i d e  i n  w a t e r  = 1000 x 
uCi/ml f o r  g e n e r a l  p o p u l a t i o n  and s o l u b l e  form'-of t r i t i u m .  

C E r r o r  l i m i t s  a r e  c o u n t i n g  s t a t i s t i c s  o n l y  a t  95% c o n f i d e n c e  l e v e l .  

T a b l e  1 5  

PLUTONIUM-238 ' I N  PRIVATE WELLS AND MIAMISBURG 
MUNICIPAL DRINKING WATER I N  1976 

3epu 
Number o f  Average  b e *  P e r c e n t  

L o c a t i o n  Samplesa  ( l o - '  ~ C i / m l )  o f  R C G ~  

aOne c o m p o s i t e  l a r g e  volume w a t e r .  Sample was a n a l y z e d  f o r  e a c h  
l o c a t i o n  f rom w a t e r  c o l l e c t e d  d u r i n g  a  s ix -month  p e r i o d .  

b ~ i n i m u m  D e t e c t i o n  L i m i t  (MDL) f o r  "PU i s  0.005 x  10-I  uCi/ml. 
The MDL i s  0.00003% o f  t h e  RCG. 

C R a d i o a c t i v i t  C o n c e n t r a t i o n  Guide  (RCG) f o r  3 8 ~ ~  i n  w a t e r  = 
20 ,000  x  lo-'' yCi/ml f o r  t h e  g e n e r a l  p o p u l a t i o n  and  s o l u b l e  
form o f  3 8 ~ ~ .  

d E r r o r  l i m i t s  a r e  c o u n t i n g  s t a t i s t i c s  o n l y  a t  95% c o n f i d e n c e  
leve l .  



T a b l e  1 6  

1976 NATIONAL POLLUTANT DISCHARGE ELIMINATION 
SYSTEM PERMIT DATA FOR STATION 0 0 1 '  

No. 
P a r a m e t e r  Samples  Minimum Maximum Average  

Flow ' R e p o r t e d  Cont .  0 .09  MGD 0.44 MGD 0.18 MGD 
P e r m i t  0 .92 0 .53  

BOD s R e p o r t e d  104 0 . 2  1 2  
P e r m i t  45.0  

F e c a l  R e p o r t e d  6 4 ND 5 2 1 3  
C o l i f o r m  P e r m i t  400 .0  200.0 -- 
S u s p e n d e d  R e p o r t e d  1 0 4  ND 4 5 16 .0  
S o l i d s  45.0 30 .0  

D i s s o l v e d  R e p o r t e d  260 5 . 0  1 0 . 2  
Oxygen P e r m i t  

R e s i d u a l  R e p o r t e d  6 4 ND 
C h l o r i n e  P e r m i t  

O i l  a n d  R e p o r t e d  5 2 ND 
G r e a s e  P e r m i t  

PH R e p o r t e d  260 6 . 2  
P e r m i t  6 .0  

Carbon  R e p o r t e d  1 0 4  7 4 1 3 4  

Ammonia R e p o r t e d  5 2 0 . 1  0 . 1  

' N D  - none  d e t e c t a b l e .  

MGD - m i l l i o n  g a l l o n s  p e r  d a y .  

V a l u e s  f o r  f e c a l  c o l i f o r m  a r e  number o f  c o l i f o r m  p e r  1 0 0  ml  of Water .  

A l l  o t h e r  v a l u e s  a r e  i n  m i l l i g r a m s  p e r  l i t e r .  



T a b l e  1 7  

1976 NATIONAL POLLUTANT DISCHARGE ELIMINATION 
SYSTEM PERMIT DATA FOR STATION 0 0 2 ~  

No. 
P a r a m e t e r  Samples  Minimum Maximum 

Flow R e p o r t e d  C o n t  . 0.20 MGD 0 . 9 0  MGD 
P e r m i t  

S u s p e n d e d  R e p o r t e d  104  ND 
S o l i d s  P e r m i t  

D i s s o l v e d  R e p o r t e d  1 5  4 6.7 
Oxygen P e r m i t  

R e s i d u a l  R e p o r t e d  5 2 < O .  05 0.05 
C h l o r i n e  P e r m i t  0.10 

O i l  a n d  R e p o r t e d  5 2 ND 
Grease P e r m i t  

PH R e p o r t e d  2 6 0 6.7 
P e r m i t  6 .0  

D i s s o l v e d  R e p o r t e d  104  1 6 0  
S o l i d s  P e r m i t  

a N D  - n o n e  d e t e c t a b l e  

MGD - m i l l i o n  g a l l o n s  p e r  day 

~ l l  v a l u e s  are i n  m i l l i g r a m s  p e r  l i t e r .  

Average  

0 .43  MGD 
0 .53  



in Tables 18 and 19. The concentration 
is given in terms of the sample weight 
(wet weight) before ashing. The vegeta- 
bles analyzed were turnips and the field 
crop analyzed was the edible portions of 
corn. The sample of aquatic life analyzed 
included only the edible fleshy portions 
of the fish. No evidence has been found 
that there is any significant uptake and 
concentration by plant or animal life of 
the radionuclides handled at Mound Labora- 
tory. 

SOIL AND SILT - RADIOACTIVE 
During CY-1976, emphasis was placed on 
the relocation of soil sampling, and soil 
samples were collected throughout the 
year to provide better inventory data. 
However, bezause of the time involved in 
the collection of the samples and the time 
involved in other critical projects, no 
CY-1976 data were obtained. Therefore, 
there will be no soil data reported for 
CY-1976. 

Silt samples from the Great Miami River 
(See Figure 3) and from the surface water 
monitoring locations (ponds) were analyzed, 
however. These samples were obtained by 
filtration of sediment (silt) from the 
water that was collected from these loca- 
tions for that water analyses shown in 
Tables 7 and 11. The results of the silt 
sample analyses are found in Tables 20 
and 21. 

Evaluation of Potential Dose Equivalent 
to the Public 
A dose assessment was performed for radio- 
nuclides in the environment from Mound 
Laboratory operations. These radio- 
nuclides are plutonium-238 and tritium. 
Tritium (oxide) is the only radionuclide 
at fiound Laboratory for which the critical 
is the whole body. The critical organs 
for plutonium-238 are assumed to be the 
lung for insoluble material and the bone 
for soluble material since the solubility 
in the receptor is unknown. In order to 
resolve the uncertainty of the solubility 
of plutonium, each dose evaluation for the 
lung and the bone included the concentra- 
tion found i-n the environment, which gives 
a very conservative estimate of dose 
equivalence. 

Assumptions and Methodology The dose 
eauivalent estimates for plutonium-238 
were based on environmental monitoring 
data for CY-1976. The estimates for 

maximum dose equivalent to the lung at 
the site boundary and maximum dose equiva- 
lent to the lung in ind-ividuals were based 
on the maximum onsite average concentra- 
tion of plutonium-238 in air from onsite 

a 
samplers since the sanplers are in close 
proximity to the site boundary. The max- 
imum dose equivalent to the lung in popu- 
lation group (s) were based on the maximum 
offsite average concentration of plutonium- 
238 in air. 

The estimates for maximum dose equivalent 
to the bone at the site boundary and in 
individuals were also based on the maximum 
onsite average concentration of plutonium- 
238 in air and the maximum offsite average 
concentration of plutonium-238 in drinking 
water. The maximum dose equivalent to the 
bone for population group(s) was based on 
the maximum offsite average concentrations 
of plutonium-238 in air and water. The 
total dose equivalent for bone was obtained 
by the addition of the dose equivalent of 
plutonium in air and the dose equivalent 
of plutonium in water. 

Calculational Methods The dose equivalent 
to the lung resulting from continuous in- 
halation of airborne plutonium-238 was 
calculated by: 

D (t) - 51. 1CI, tf, f, EF(RBE)!(~ - i 
Xm 

where D(t) = dose equivalent delivered 
to the -lung in 365 days of 
continuous exposure to 
plutonium-238 in air, rem/ 
Yr 

C = average airborne concentra- 
tion, pCi/ml 

Ia = average air intake = 2 x 
10' ml/day (Ref. 15) 

t = time exposed, 365 days 

fa = fraction of inhaled mate- 
rial reaching organ of 
interest = 0.7 (max. ) for 
the pulmonary region (Ref. 
16) 

£1 = fraction of pulmonary de- 
position undergoing long- 
term retention = 0.6 for 
actinide (class Y) (Ref. 
16) 

CEF(RBE)* = effective energy deposition 
per disintegration = 57 
(Ref. 15) 

A = effective decay rate, 0.0014 
day'' for actinides (class 



T a b l e  1 8  

PLUTONIUM-238 I N  FOODSTUFFS 
AND VEGETATION I N  1976  

3OPu 
Type o f  Number o f  Range ~ v e r a g e  a ,  b . c - d  
Sample  S a m p l e s  ( l o - '  pCi /g )  uCi /g )  

M i l k  2 - <0.009  2 0 . 0 1  

V e g e t a b l e s  2 (0 .022  - 0.036 < 0 . 0 2 9  20 .02  

Grass 9 (0 .052  - 6 .32  <2 .03  20.17 

F i e l d  c r o p  2  (0 .022 - 0.028 ~ 0 . 0 2 4  20 .02  

A q u a t i c  L i f e  2  0.024 - 0.047 0 .036  20 .03  
-. 

aMinimum D e t e c t i o n  L i m i t  (MDL) f o r  2 3 8 ~ ~  i n  f r u i t s  a n d  v e g e t a b l e s ,  
f i e l d  c r o p s ,  a n d  a q u a t i c  l i f e  is 0.022 x pCi/g .  

b ~ i n i m u m  D e t e c t i o n  L i m i t  (MDL) f o r  2 3 B p ~  i n  m i l k  i s  0.009 x 
10- pCi /g .  

Minimum Detection L i m i t  (MDL) f o r  2 3 e ~ u  i n  g r a s s  i s  0.052 x 
10" uCi /g  . 
E r r o r  l i m i t s  are c o u n t i n g  s t a t i s t i c s  o n l y  a t  958 c o n f i d e n c e  l e v e l .  

T a b l e  1 9  

TRITIUM I N  FOODSTUFFS AND VEGETATION 
IN 1976 

T r i t i u m  
Type  N u m b e r  o f  Range A v e r a g e  a'b 

Sample  S a m p l e s  pCi /g )  ( l o e 6  pCi /g )  

M i l k  2 0 .72  - 0 . 7 5  0 .73  50.29 

F i e l d  c r o p s  2  - < 3.0 23 .0  

a MDL f o r  tritium i n  m i l k  = 0 .29  x 10-6 VCi/g. MDL f o r  tritium i n  
f i e l d  c r o p s  = 3.0 x ~ C i / g .  MDL fo r  t r i t i u m  i n  a q u a t i c  l i f e  = 
1 . 8  x uCi/g .  

b ~ r r o r  l i m i t s  are c o u n t i n g  s ta t i s t ics  o n l y  a t  95% c o n f i d e n c e  l e v e l .  



T a b l e  20  

Z 3 B ~ ~  I N  S ILT FROM RIVER 
MONITORING LOCATIONS I N  1 9 7 6  

.=PU 
Number o f  A v e r a g e  b. 

L o c a t i o n  S a m p l e s  u C i / g )  

1 1 1 . 1 9  2 0 . 1 1  

a N o  da ta  r e p o r t e d  

Minimum ~ e t e c t l o n  L i m i t  (MDL) f o r  P u Z 3 '  i s  0 . 0 1 8  
x 10'~ uCi /g .  

c E r r o r  L i m i t s  are c o u n t i n g  s ta t i s t ics  a t  9 5 %  
confidence leve l .  

T a b l e  2 1  

2 3 8 ~ ~  I N  S ILT FROM SURFACE WATER 
MONITORING LOCATIONS I N  1 9 7 6  

z 3  B P U  

N u m b e r  o f  Range  A v e r  age 
L o c a t i o n  S a m p l e s  p C i / g )  uCi /g )  

a Minimum D e t e c t i o n  L i m i t  (MDL) f o r  'PU is 0 . 0 0 3  x 10'~ p C i / g -  

E r r o r  L i m i t s  are c o u n t i n g  s t a t i s t i c s  a t  95% c o n f i d e n c e  l e v e l .  



Y) from the pulmonary region the dose equivalent of tritium (oxide) in 
(Ref. 17) water. 

m = lung mass, 1000 g (Ref. 15) 

The dose equivalent to bone resulting from 
continuous inhalation of airborne plutonium- 
238 was calculated by: 

51 1CI fat BF (RBE)r -(l -A;-At) D(t) = -a h m 

where fa = 0.2 (Ref. 15) 

XEF(RBE)* = 284 (Ref. 15) 

m = 7 x lo3 g (Ref. 15) 

= 3 x 10" day" (Ref 15) 

The dose equivalent to bone resulting from 
continuous ingestion of plutonium-238 in 
water was calculated by: 

D(t) = 51.1CIwfa t ZEF(RBE1 - 
Am 

where Iw = average quantity of 
water intake, 2200 cm' 
(Ref. 15) 

, . 
fa = 2.4 x 10" (Ref. 15) 

a The results of the calculations are: 

Maximum dose equivalent to the lung at - 
the site boundary - 0.37 mrem/yr 
Maximum dose equivalent to the lung in 
individuals - 0.37 mrem/yr 
Maximum dose equivalent to the lung in 
population group(s) - 0.22 mrem/yr 
Maximum dose equivalent to the bone at 
the site boundary - 0.15 mrem/yr 
Maximum dose equivalent to the bone at 
the site boundary - 0.15 mrem/yr 
Maximum dose equivalent to the bone in 
individuals - 0.15 mrem/yr 
Maximum dose equivalent to the bone in 
population group (s) - 0.09 mrem/yr 

TRITIUM (OXIDE) 

Assumptions and Methodology The dose 
equivalent estimates for tritium (oxide) 
were also based on environmental monitor- 
ing data for CY-1976. The concentrations 
used for dose equivalent estimates for . 
tritium (oxide) were calculated by the 
same method as that used for plutonium. 
The total dose equivalent for the whole 
body was obtained by addition of the dose 
equivalent of tritium (oxide) in air and 

Calculational Method's The dose equivalent 
to the whole body resulting from continuous 
exposures to tritium (oxide) in air was 
calculated by: - 
D(t) = 3 X S Ra 

where D(t)3 = dose equivalent, mrem/yr 
- 
Ca = average concentration of 

tritium (oxide) in air 

Ra = RCG for tritium (oxide) in 
air (Ref. 5) 

S = Radiation protection 
standard in mrem/yr (Ref. 
5) 

The dose equivalent to the whole-body re- 
sulting from continuous uptake of tritium 
(oxide) in water was calculated. by : - 
D(t), = g x  S 

where D(t)w = dose equivalent in mrem/yr 
I 

EW = average concentration 

RW = RCG for tritium (oxide) 
in water (Ref. 5) 

S = radiation protection 
standard in mrem/yr (Ref. 
5 

Those dose equivalent values were divided 
by 1.7 in order to reflect the quality 
factor of one as recommended by the Inter- 
national Commission on Radiological Pro- 
tection [18] and the National Council on 
Radiation Protection and Measurements [19]. 

The results of the calculations are: 

Maximum dose equivalent at the site 
boundary - 4.43 mrem/yr 

Maximum dose equivalent to an individual 
- 4.43 mrem/yr 
Maximum dose equivalent to population 
group(s) - 0.37 mem/yr 

The 50-mi (80-km) person-rem (whole body) 
dose equivalent estimates were based on 
average tritium (oxide) data from environ- 
mental air sampling stations, average 
tritium (oxide) data in community drink- 
ing water, and atmospheric dispersion 
estimates. 

Two ranges of dose equivalent estimates 
based on distance from Mound Laboratory, 



were cons idered  t o  o b t a i n  t h e  80-km (50- 
m i )  person-rem dose e s t i m a t e .  The f i r s t  
range was from 0 t o  3.2 km (2  m i ) .  The 
second range was from 3.2 t o  80 km. This  
d i s t a n c e  breakdown was used because of 
t h e  placement of samplers i n  t h e  Mound 
d i f f u s i o n  model. 

The 0 t o  3.2 km range dose e s t i m a t e  f o r  
a i r b o r n e  t r i t i u m  oxide was obta ined '  
from t h e  average concen t ra t ion  ( l e s s  
background) o f  e i g h t  o f f s i t e  t r i t i u m  
(ox ide)  samplers  wi th in  a 3.2 km r a d i u s  
of Mound Laboratory.  This d i s t a n c e  range 
dose  from t r i t i u m  (oxide)  i n  water  was 
o b t a i n e d  from a weighted average o f  
d r i n k i n g  wate r  c o n c e n t r a t i o n s .  These 
dose  e q u i v a l e n t s  from t r i t i u m  (oxide)  i n  
a i r  and i n  water  were summed. 

The e q u a t i o n s  used f o r  t h i s  c a l c u l a t i o n  
were : 

where . ;!!)a = dose e q u i v a l e n t  from 0 
t o  3.2 km from t r i t i u m  
(oxide)  i n  a i r  

- 
Ca = average t r i t i u m  (oxide)  

c o n c e n t r a t i o n  i n  a i r  
from 0 t o  3.2 km 

R a  = RCG f o r  t r i t i u m  (oxide)  
i n  a i r  (Ref. 5 )  

S = r a d i a t i o n  p r o t e c t i o n  
s tandard  f o r  t r i t i u m  
(oxide)  i n  a i r  i n  mrem/  
y r  (Ref. 5) 

where D ( t I w  = dose e q u i v a l e n t  from 0 
0 - 2  t o  3.2 km from t r i t i u m  

(oxide)  i n  water  
- 
Cw = average t r i t i u m  (oxide)  

concen t ra t ion  i n  water  
from 0 t o  3.2 km 

RW = RCG f o r  t r i t i u m  (oxide)  
i n  water (Ref- 5) 

S = r a d i a t i o n  p r o t e c t i o n  
s tandard  f o r  t r i t i u m  
-- -- 
(oxide)  i n  wa te r ,  mrm/ 
y r  (Ref. 5) 

The 3.2 t o  80 km range dose e s t i m a t e  was 
ob ta ined  by f i n d i n g  t h e  midpoint  d i s t a n c e  
where t h e  average tritium (ox ide)  concen- 
t r a t i o n  of t h e  remaining o f f s i t e  samplers 
would be l o c a t e d .  This  va lue  i s  es t imated  
a t  6.3 km [201. From t h i s  d i s t a n c e  and 
average c o n c e n t r a t i o n s  of t r i t i u m  (oxide)  
a t  sampling l o c a t i o n s  from 3.2 t o  32 km, 

i t  was determined t h a t  t h e  maximum d i s t a n c e  
of i n f l u e n c e  from Mound Laboratory i s  
s32 km. Beyond 32 km t h e  l e v e l s  a r e  c a l -  
c u l a t e d  t o  be background c o n c e n t r a t i o n s .  

The dose e q u i v a l e n t  f o r  t r i t i u m  (ox ide)  
from 3.2 t o  32.km was based on t h e  aver -  
age of t h e  remaining t r i t i u m  (ox ide)  a i r  
sample c o n c e n t r a t i o n s  and t h e  average of 
t h e  remaining community d r i n k i n g  wate r  
concen t ra t ions .  

The equa t ions  f o r  t h e s e  c a l c u l a t i o n s  a r e :  

- 
where D ( t ) a  = dose e q u i v a l e n t  from 3.2 

2 - 2 0  t o  32 km from t r i t i u m  
(ox ide)  i n  a i r  

- 
-. C a  = average t r i t i u m  (ox ide)  

c o n c e n t r a t i o n s  i n  a i r  
from 3.2 t o  32 km 

R~ = RCG f o r  t r i t i u m  ( o x i d e )  
i n  a i r  (Ref. 5) 

S = Radia t ion  P r o t e c t i o n  
S tandard  f o r  t r i t i u m  
(ox ide)  i n  a i r ,  mrem/yr 
(Ref. 5) 

- 
where fit,., = dose  e q u i v a l e n t  from 3.2 

t o  32 km from t r i t i u m  
(ox ide)  i n  wa te r  

- cw = average t r i t i u m  (ox ide)  
c o n c e n t r a t i o n  i n  water  
from 3.2 t o  32 km 

R W  = RCG f o r  t r i t i u n i  (ox ide)  
i n  wa te r  (Ref. 5) 

S = Radia t ion  P r o t e c t i o n  
Standard f o r  t r i t i u m  
(ox ide)  i n  wa te r ,  mrem/ 
y r  (Ref. 5) 

The t o t a l  person-rem from 0 t o  32 km i s  
obta ined by: 

2 0 
where LR = person-rem w i t h i n  32 km --- 

0 

L 

EP o 
= p o p u l a t i o n  from 0 t o  3.2 km 

= 14.700 
2 0 

Tf 
= popula t ion  from 3.2 t o  32 

km = 881,241 



Note: The t o t a l  person-rem from 0 t o  3.2 
km i s  e q u a l  t o  25 person-rem i n  a d d i t i o n  
t o  background.  Based on  d i f f u s i o n  model 
c a l c u l a t i o n s ,  t h e  remaining  p o p u l a t i o n  
from 32 t o  80 km is n o t  r e c e i v i n g  d o s e  
from t r i t i u m  (ox ide )  r e l e a s e s  from Mound 
Labora to ry ;  t h e r e f o r e ,  t h e  t o t a l  person-  
r e m  from 0 t o  80 km from t r i t i u m  ( o x i d e )  
r e l e a s e s  from Mound Labora tory  is  e q u a l  
t o  25 person-rem. 

For compar ison ,  t h e  person-rem v a l u e s  
from n a t u r a l  r a d i a t i o n ,  i n c l u d i n g  cosmic 
r a y s  and t e r r e s t r i a l -  r a d i a t i o n ,  would be 
approx ima te ly  320 ,000  person-rem :or t h e  
0 t o  80 km r ange  [ 2 1 ] .  The d o s e  commit- 
ment due t o  n a t u r a l  background t r i t i u m  
a l o n e  i s  80 person-rem f o r  t h e  0 t o  80 
km range .  
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Appendix 

APPLICABLE STANDARDS 

RADIOACTIVE STANDARDS 

In conformance with ERDA Manual Chapter 0524, "Standards for Radiation Protection," 
offsite sample results are compared with RCG1s established for the general population. 
These RCG's are derived by dividing the RCG's for an uncontrolled area by 3. 

Onsite sample results are compared with the uncontrolled area RCG'S which are appli- 
cable for individuals in the population. 

The RCG values (in microcuries per milliliter - uCi/ml) used for comparison purposes 
for the various types of samples in this report are listed below. In all cases, these 
are the most restrictive RCG1s. .- 
Plutonium-238 (Soluble Form) 

Air - 
General Population 

Uncontrolled Area 
(Individuals in the Population) 

Water 

General Population 

Uncontrolled Area 
(Individuals in the Population) 

Tritium (Soluble Form) 

Air 

General Population 

Uncontrolled Area 
(Individuals in the Population) 

Water 

General Population 

Uncontrolled Area 
(Individuals in the Population) 

Foodstuffs 

There are no RCG-values~specified for.-foodstuffs. 

Soil 

There are no guidelines established for radioactive species in soil. 



-0 
NONRADIOACTIVE STANDARDS 

Water - Region V of the USEPA has issued a discharge permit under-NPDES regulations 
coverins both Mound Laboratory liquid effluent streams. The discharge limitations for 
each effluent stream are as fo1lo;s: 

Outfall Number 001 

 low (lo6 gal/day) 
BOD-5 Day (mg/l) 
Suspended Solids (mg/l) 
Dissolved Oxygen (mg/l) 
~esiduai -Chlorine (mg/l) 
Oil and Grease (mg/l) 
Fecal Coliform (No./100 ml) 
PH 

Outfall Number 002 

  low (lo6 gal/day) 
Suspended Solids (mg/l) 
  is solved Oxygen 
October-April (mg/l) 
May-September (mg/l) 

Residual Chlorine (mg/l) 
Dissolved Solids (mg/l) 
Oil and Grease (mg/l) 
PH 

Daily 
Average 

Daily 
Maximum 



The Ohio EPA h a s  e s t a b l i s h e d  Water Q u a l i t y  S t a n d a r d s  (EP-1-EP-9). The s t a n d a r d s  l i s t e d  
below a r e  e x c e r p t e d  from t h e s e  r e g u l a t i o n s .  These s t a n d a r d s  are s t r e a m  s t a n d a r d s  and 
a p p l y  t o  a  s t r e a m  beyond a s u i t a b l e  mixing  zone p e r m i t t e d  f o r  d i s c h a r g e s .  They s h o u l d  
n o t  b e  compared w i t h  e f f l u e n t  c o n c e n t r a t i o n s .  

C o n s t i t u e n t  

D i s s o l v e d  Oxygen 

Average 
C o n c e n t r a t i o n  (mg/l)  

F e c a l  Co l i fo rm 

D i s s o l v e d  S o l i d s  

200 p e r  100 m l  

Ammonia 1 . 5  

A r s e n i c  0.05 

C h l o r i d e  
Chromium (Hexava len t )  

Cyanide  ( F r e e )  0.005 

F l u o r i d e  1 .3  

Foaming Agents  (MBAS) 0.5 

I r o n  1 

Lead 0.04 

Manganese 1 

Mercury 0.0005 

O i l  & Grease  5 

P h e n o l s  0.01 

Se l en ium 0.005 

S i l v e r  0.001 

Copper 0.005 - 0.07!ja 

Z inc  0.075 - 0.5a  

a ~ e p e n d e n t  on CaCOs h a r d n e s s .  
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Foreword 

This report was prepared by the Environmental Control 
Section of the Personnel Safety, Waste Management, and 
Environmental Control Function in the Administrative 
Services Department at Mound Laboratory. Sample analyses 
and data reduction were performed by the Radiological 
Surveillance group of the Environmental Control Section. 
Particulate samples off-site are collected by the Air 
Pollution Control Section of the Montgomery County 
Combined General Health District which acts as the 
Regional Air Pollution Control Agency in this region 
for the Ohio Environmental Protection Agency. 
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Introduction 

Mound Laboratory is situated on 180 acres of land in Miamisburg, Ohio. 
This location is approximately 16 km (10 mi) southwest of Dayton. The 
predominant geographical feature in the five-county region surrounding 
the Laboratory is the Great Miami River which flows from the northeast 
to the southwest through Miamisburg. This riner valley area is gener- 
ally highly industrialized. The remainder of the region is predom- 
inantly agricultural with some light industry and scattered residential 
communities. The location and population of these communities are 
shown in Figure 1. The primary agricultural activity in the area is 
raising field crops such as corn and soybeans. Approximately 10% of 
the land area in agricultural use is devoted to pasturing livestock.' 

Weather conditions in the area are described as moderate. The average 
annual precipitation is approximately 91 cm (36 in.) and is evenly 
distributed throughout the year. Winds are predominately from the 
south or west except during the summer months when a higher frequency 
is recorded from out of the southwest. The wind speed averages about 
16 km/hr (10 mi/hr) annually.' 

Mound Laboratory began operations in 1949. Its mission currently 
includes research, development, engineering, and production of compo- 
nents for the ERDA weapons program; research, development, and produc- 
tion of explosive materials; separation, purification, and sale of 
stable isotopes of the noble gases; and development, design, and 
fabrication of radioisotopic heat sources for medical application and 
space exploration. The radionuclides of primary concern currently 

. being handled include plutonium-238 and tritium. 

Conformance to regulations prescribed by ERDA pertaining to the safety 
of employees and the public have been demonstrated during the history 
of Mound Laboratory. The fundamental objectives of the Mound Laboratory 
Environmental Control Program, which has been in existence throughout 
the history of the Laboratory, is the containment of radioactive efflu- 
ents to levels well within the existing standards. As part of this 
control function, effluents are monitored and controlled at each 
operating step resulting in detection of low-level releases of airborne 
or liquid wastes to the environment. Because of this early detection, 
control techniques can be taken thus ensuring that concentrations are 
well within existing standards. a 
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FIGURE 1 t Off-site a i r  sampling locations 



a. As p a r t  of the Environmental Program monitoring functions,  a i r ,  water, 
foodstuff ,  and s o i l  samples a re  col lec ted  from the environment a t  
dis tances up t o  45 km (28 mi) from,the Laboratory boundaries-. These 
samples a r e  analyzed f o r  the spec i f i c  radionuclides handled a t  the 
Laboratory. 

Radionuclides i n  pa r t i cu la t e  form a re  removed from a i r  e f f luen t s  by 
high e f f i c i ency  pa r t i cu la t e  a i r  f i l t e r s  (HEPA). The a i r  e f f luen t s  
a re  f i l t e r e d  f i r s t  a t  the  points of o r ig in ,  i . e .  glove boxes, and j u s t  
p r io r  t o  the r e l ease  point ,  i . e .  the  s tack .  The f i l t e r i n g  system a t  
the s tack  cons is t s  of two banks of HEPA f i l t e r s  i n  s e r i e s ,  each with 
a co l l ec t ion  e f f i c i ency  of 99.9%. Radionuclides a r e  removed from 
l iqu id  e f f luen t s  such as process waste l i q u i d s b y  chemical processing. 
Sol id radioact ive wastes a re  packaged and shipped o f f - s i t e  f o r  bur i a l  
a t  ERDA-approved b u r i a l  s i t e s .  Airborne and ' l iquid  wastes generated 
i n  the  processing of explosive mater ials  a re  col lec ted  and disposed of 
according t o  the  Army Materiel Command Regulation 385-100. .. 

A new san i t a ry  waste treatment plant was placed i n  operation during 
1975. The plant  provides secondary treatment i n  accordance with EPA 
requirements3 using an ac t iva ted  sludge process operating i n  the ex- 
tended aera t ion  mode. A l l  domestic sewage generated on-si te  i s  t r ea ted  
i n  t h i s  f a c i l i t y .  The inf luent  and e f f luen t  a t  the sewage treatment 
plant  a re  a l s o  monitored fo r  r ad ioac t iv i ty  t o  ensure nci undetected r e -  
lease can occur t o  the environment v i a  the san i t a ry  sewage p lant .  The. 
digested sludge from the  sewage plant i s  shipped o f f - s i t e  fo r  b u r i a l  
to  an ERDA-approved b u r i a l  s i t e  t o  ensure t h a t  no contaminated sludge 
i s  released t o  the environment. Nonradioactive s o l i d  wastes a re  d i s -  
posed .of according t o  a recycling and reclamation program implemented 
during the  f i r s t  qua r t e r  of 1974. White paper, scrap metal, and wood 
a re  sold f o r  reclamation. General refuse i s  transported t o  the 
Franklin Reclamation Center, Franklin,  Ohio, f o r  processing and even- 
t u a l  use i n  recycled products. Waste solvents  and chemicals a re  r e -  
moved o f f - s i t e  by a commercial industrial-waste-disposal firm. 

A qua l i ty  cont ro l  program f o r  environmental ana ly t i ca l  procedures has 
been i n  e f f e c t  f o r  severa l  years.  There a re  two par ts  t o  the program: 
i n t e r n a l  and externa l .  The in te rna l  port ion cons is t s  of blank and 
duplicate  analyses f o r  each group of samples. The blank r e s u l t s  have 
been cons is tent ly  small and ins ign i f i can t  i n  comparison with sample 
r e s u l t s .  The duplicate  r e s u l t s  f o r  1975 were a l s o  sa t i s fac to ry .  The 
externa l  port ion of the program cons is t s  of sending duplicate samples 
t o  an independent laboratory. These r e s u l t s  f o r  1975 were a l s o  s a t i s -  
factory.  I n  summary, r e s u l t s  indica te  good ana ly t i ca l  cont ro l .  

The r e s u l t s  of the  analyses for  ca lendar-year  1975 are  provided i n  t h i s  
repor t .  Error  l i m i t s ,  when given, r e f l e c t  uncer ta in t ies  i n  the data 
due t o  counting s t a t i s t i c s  a t  the 95% confidence l eve l .  



Summary 

The loca l  environment surrounding Mound Laboratory was monitored fo r  
and plutonium-238 released by Mound Laboratory. The r e s u l t s  

a re  reported fo r  calendar year 1975. The environmental parameters 
analyzed included a i r ,  water,  foodstuffs ,  s o i l ,  and s i l t .  For radio-  
ac t ive  species,  the average concentrations of plutonium-238 and t r i t i um 
were within the s t r ingen t  standards adopted by the U.S. Energy Research 
and Development Administration. Data concerning nonradioactive species 
i n  a i r  and water a re  a l s o  presented and compared t o  federa l ,  s t a t e ,  and 
loca l  standards, where applicable.  

The average concentrations of plutonium-238 and t r i t i u m  measured i n  a i r  
during CY-1975 were <0.64 x 10-l7 $ i / r n l  and (0.89 x l o - "  p ~ i / m l ,  r e -  
spect ively.  These correspond t o  <0.03% and <0.01% of t h e i r  respect ive 
Radioact ivi ty Concentration Guides (RCG1s). The R C G 1 s  and t h e i r  ex- 
planation a re  given i n  the Appendix. 

The average concentrations of plutonium-238 and t r i t i um i n  the Great 
Miami River during CY-1975 were 0.3 x & i / r n l  and <1.9 x 
p C i / m l ,  respect ively.  These correspond t o  0.002% and < 0.19% of t h e i r  
respect ive RCG1s. 

Additionally, data concerning t r i t i um and plutonium-238 i n  sur-face . 

water,  community drinking water,  foodstuffs ,  s o i l ,  and s i l t  a r e  pre- 
sented. From the analyzed data ,  there i s  no evidence of o ther  than 
negl ig ib le  uptakes of radioact ive species from a i r ,  water,  s o i l ,  o r  
s i l t  by p lant  or  animal l i f e a 4  There i s  a l so  no evidence of other  than 
negl ig ib le  reentrainment of radioact ive species from s o i l  o r  s i l t .  

Also included i s  a plutonium-238 deposition inventory i n  waterways and 
a preliminary s o i l  inventory of plutonium-238 based on s o i l  core sam- 
pl ing  around Mound Laboratory.= This study gives a preliminary evalu- 
a t i on  i n  quan t i t i e s  of plutonium-238 i n  the environment .from Laboratory 
operations. 

-Mound Laboratory has been issued a National Pol lu tant  Discharge E l i m -  
ina t ion  System discharge permit. Analyses indicate general  compliance 
with permit conditions with the exception of three o i l  and grease 
values. These values a re  reported, but a r e  suspect because of analyt-  
i c a l  problems. A l l  r e s u l t s  indica te  t h a t  Mound e f f l uen t  streams have 
no s ign i f i can t  e f f ec t  on the Great Miami River and ce r t a i n ly  do not 



a cause Ohio Stream Standards to be exceeded. 

These data demonstrate our compliance with various regulatory agency 
standards and that the operation of Mound Laboratory has a negligible 
effect on the environment. 



AIR - 

Environmental Surveillance 

RADIOACTIVE 

An o f f - s i t e  a i r  sampling network cons i s t ing  of 21 continuously opera t ing  
air-sampling s t a t i o n s  (22 f o r  plutonium-238) was used f o r  the f i r s t  s i x  
months of CY-1975. Because of funding reduct ions,  however, t h i s  number 
was reduced t o  12 (13 f o r  plutonium-238) during the  l a s t  s i x  months of 
CY-1975. During the  f i r s t  ha l f  of the year ,  e igh t  sampling s t a t i o n s  
were loca ted  wi th in  a 1.6-km (1-mi) r ad ius  of the  Laboratory. The 
o r i g i n a l  13 samplers located i n  o r  near  population cen te r s  were reduced 
t o  four  during the  l a s t  ha l f  of the  year .  The remaining sampler (#119) 
i s  s t i l l  used and i s  approximately 44.8 km (28 mi) from the  Laboratory 
i n  the l e a s t  p reva i l ing  wind d i r ec t ion .  This s i t e  should rece ive  no 
measurable con t r ibu t ion  from Mound operat ions and serves a s  a base l ine  
sample f o r  comparison purposes. The samplers c u r r e n t l y  i n  opera t ion  
sample c r i t i c a l  d is tances  and d i r ec t ions  based on t h e  d i f f u s i o n  model 
developed f o r  Mound Laboratory. The sampling s i t e s  a r e  shown i n  
Figure 1. 

Two types of samples a r e  co l l ec t ed  a t  each sampling s t a t i o n ,  a p a r t i c -  
u l a t e  a i r  sample f o r  plutonium-238 ana lys i s  and a bubbler sample f o r  
t r i t i u m  oxide ana lys i s .  The p a r t i c u l a t e  sample i s  c o l l e c t e d  on a 
200-mm diameter Microsorban d isk  by a continuously opera t ing  (24 h r ,  
7 days per  week) high-volume a i r  sampler. The a i r  i s  sampled a t  t he  
average r a t e  of 1 .3 x lo6  cm3/min (-45 f t  3/min) . The Microsorban d i sk  
i s  changed weekly thus represents  a sample of approximately 13,000 m3 
of a i r .  Plutonium-238 analyses a r e  performed on a monthly composite. 

The a n a l y t i c a l  scheme f o r  plutonium-238 incorporates  the following 
b a s i c  s t e p s :  add i t ion  of a known amount of plutonium-242 t r a c e r ,  
i g n i t i o n  t o  600°C, d i s so lu t ion  with n i t r i c  ac id ,  s epa ra t ion  of plutonium 
wi th  anion exchange r e s i n ,  e lec t rodepos i t ion  of plutonium, and f i n a l l y  
alpha spectrometry.  The r e s u l t s  repor ted  represent  t o t a l  concentrat ions 
of the  analyzed radionucl ides  including cont r ibut ion  from atmospheric 
f a l l o u t .  

The average o f f - s i t e  plutonium-238 a i r  concentrat ion was 10.64 x 
p C i / m l  which i s  <0.03% of the RCG. The RCG used f o r  comparison i s  the  
guide f o r  the  so luble  form of the  isotope and f o r  t h e  genera l  populat ion.  
This i s  the. most r e s t r i c t i v e  RCG f o r  plutonium-238 and i s  appl ied  s ince  



the solubility of the measured particles in the human body is unknown. 
m e  results are summarized in Table I. Samples reported as less than 
(<) the Minimum Detection Limit (MDL) are, for averaging purposes, 
considered to be the value of MDL. Actually, the true value lies 
somewhere between natural background and MDL. 

Also included in Table 1 are ratios of plutonium-238 to plutonium-239 
for each sampling location. A ratio greater than -0.2 would indicate 
a concentration of plutonium-238 greater than that from atmospheric 
fallout and thus would indicate influence from Laboratory operations." 

The gas bubbler sample is also collected on a continuous basis by 
bubbling air at approximately 3 x lo3 cm3/min through 200 ml of 
ethylene glycol. Ethylene glycol is used because this material elim- 
inates evaporation and freezing problems associated with sample collec- 
t i ~ n . ~  Any tritium (oxide) in the air is collected in the solution. 
The sampling and analysis are directed to tritium oxide since the RCG 
for the oxide is 200 times more restrictive than for elemental triti~m.~ 
A sample representing -30 m3 of air is collected and an aliquot repre- 
senting 1.5 m3 is counted in a liquid scintillation spectrometer. The 
average concentration of tritium oxide measured during CY-1975 was less 
than 0.89 x 10-l1 ~Ci/ml which is less than 0.01% of RCG. The RCG used 
for comparison is the guide for the general population and for soluble 
form, which is the most restrictive RCG for tritium. The results are 
summarized in Table 2. 

Table 3 shows values of background for plutonium-238 and tritium in air. 

An on-site perimeter network consisting of five continuous, high-volume 
air samplers is used to further assess the effectiveness of control 
systems. The on-site sampling locations are shown in Figure 2. Par- 
ticulate samples are collected by the on-site samplers at approximately 
the same flow rate as the off-site samplers, i.e. 1.3 x lo6 cm3 /min, - 
and are analyzed in the same manner. The tritium samplers operate at 
slightly less air flow, i.e. approximately 2 x lo3 cm3 /min, and are 
analyzed in the same manner as off-site samplers. 

The average plutonium-238 concentration measured on-site was 28 x lo-'' 
pCi/ml which is 0.4% of the RCG. The results are summarized in Table 4. 

The average on-site tritium oxide concentration was ~ 3 . 0  x 10'" j.iCi/ml 
which is <0.02% of the RCG. The results are summarized in Table 5. 

The RCG's used for on-site comparisons are those applicable for inci- 
dently exposed individuals in the population. The total amounts of 
plutonium-238 and tritium discharged to the atmosphere were 0.022 mCi 
and 8,859 Ci, respectively. Comparison of these quantities to the RCG 
is not valid. 
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Table 2 

CONCENTRATIONS OF TRITIUM OXIDE I N  A I R  
AT OFF-SITE SAVLING LOCATIONS I N  1975 

Number of Range Average " 
Location Samples (10'" pCi/ml) (10'" pCi/ml) 

Percent 
of R C G ~  

" Minimum Detection Limit (MDL) fo r  t r i t ium oxide i n  a i r  i s  
0.72 x l o - "  p C i / m l ,  which i s  0.01% of the RCG. 

b Radioact ivi ty Concentration Guide (RCG) = 7000 x 10'11 p C i / m l  
f o r  the general population and fo r  soluble form of t r i t ium.  

" ~ r r o r  l imi t s  a re  counting s t a t i s t i c s  only a t  95% C.L. 

Table 3 

CONCENTRATIONS OF BACKGROUND LEVEE 
OF TRITIUM AND PLUTONIUM-238 I N  1975 

Plutonium-238 i n  A i r "  0.3 kO.l x 10'" p C i / m l  
Plutonium-238 i n  Surface Water 7 x 10'13 p C i / m l  
T r i t  ium-Oxide i n  A i r  " 0.2 x lo-" p C i / m l  
Tritium-Oxide i n  Surface Waterd 0.5 k0.2 x p C i / m l  

' ~ e f e r e n c e s  12, 13 
b Reference 14 

' ~ e f  erence 15 
d ~ e f e r e n c e  16 
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AIR - NONRADIOACTIVE 

The Mound steam ?ewer supply has .been converted from f u e l  o i l  t o  n a t u r a l  
gas on an i n t e r r u p t a b l e  b a s i s .  During unusual ly  co ld  weather,  n a t u r a l  
gas supply t o  Yound i s  i n t e r r u p t e d  and f u e l  o i l  w i th  much l e s s  than 1% 
s u l f u r  con ten t  i s  5urxed.  Except f o r  these  occasions ,  v i r t u a l l y  a l l  
s u l f u r  dioxide e a i s s i o n s  have been e l imina ted .  None of the  present  
opera t ions  a t  Yound Laboratory involve amounts of ma te r i a l  which would 
lead  t o  s i g n i f i c a n t  ? a r t i c u l a t e ,  carbon monoxide, photochemical oxidant ,  
o r  hydrocarbon emissions from s t a t i o n a r y  sources .  Therefore ,  no sampling 
f o r  t he se  nonradioact ive  p o l l u t a n t s  i s  done a t  t h i s  t ime.  

WATER - RADIOACTIVE 

Water sampling loca t ions  along the  bank of the  Great  Miami River were 
s e l e c t e d  according t c  gu ide l ines  proposed by the  U.S. EPA.9 The 
l o c a t i o n s ,  shown i n  Figure  3 ,  provide samples which a r e  r ep re sen t a t i ve  
of r i v e r ' w a t e r  a f t e r  s u i t a b l e  mixing of the  e f f l u e n t  from Mound has 
occurred.  Water samples a r e  c o l l e c t e d  a t  these  l oca t ions  f i v e  days per 
week and a r e  subjected t o  s p e c i f i c  analyses  f o r  plutonium-238 and 
t r i t i u m  oxide.  

The plutonium-238 r i v e r  water  analyses  have been upgraded t o  al low lower 
d e t e c t i o n  of plutonium-238 i n  water .  Large volume water  samples a r e .  
analyzed by.composit ing d a i l y  samples f o r  a semiannual a n a l y s i s .  The 
average volume of water  analyzed was 19 l i t e r s .  The average concentra- 
t i o n  of plutonium-238 measured i n  t he  Great  Miami River was 0.3 x l o - l o  
p C i / m l  which i s  0.002% of t he  RCG f o r  the  genera l  populat ion and the  
most r e s t r i c t i v e  form (so lub le )  of plutonium-238, These r e s u l t s  a r e  
summarized i n  Table 6 .  

Tr i t ium oxide analyses  a r e  performed on a weekly composite of d a i l y  
samples. The average concent ra t ion  of t r i t i u m  oxide measured i n  the  
Great  Miami River  was < 1 . 9  x p C i / m l  which i s  <0.2% of the  RCG f o r  
t h z  genera l  populat ion and f o r  the  most r e s t r i c t i v e  form of t r i t i u m .  
The r e s u l t s  a r e  summarized i n  Table 7.  

Resu l t s  of plutonium-238 and t r i t i u m  analyses  f o r  t h r e e  o f f - s i t e  sam- 
p l i n g  l oca t ions  on t h e  abandoned Miami-Erie cana l  and ad jacen t  ponds 
are r epo r t ed  i n  Tables 8 and 9 ,  r e spec t ive ly .  These va lues  represen t  
l e v e l s  from the  s i t e  drainage d i t c h  which 'discharges  i n t o  the  o f f - s i t e  
canal-pond system p r i o r  t o  mixing wi th  the  Great  Miami River .  These 
va lues ,  a s  expected,  a r e  h igher  than those concent ra t ions  found i n  the  
Great  M i a m i  River  where mixing and d i l u t i o n  occur .  

The t o t a l  amounts of plutonium-238, t r i t i u m ,  and uranium-233 discharged 
t o  t h e  Great  Miami River  were 18 m C i ,  58 C i ,  and 17  m C i ,  r e spec t ive ly .  
These va lues  i n  terms of RCG's a r e  0.3%, 1.8% and 0.05% of the  most 
r e s t r i c t i v e  RCG f o r  i nd iv idua l s  i n  t he  populat ion.  From the  uranium- 
233 concent ra t ions  found i n  t h e  e f f l u e n t  s t reams,  es t imated concentra- 
t i o n s  o f f - s i t e  from Nound operat ions  would be n e g l i g i b l e .  This can be 



PRIVATE WELL 
SAMPLING LOCATIONS 

FIGURE 3 - Off-site water sampling locattons 



Table 6 

CONCENTRATION OF PU. IN 
THE GREAT MIAMI RIVER IN 1975 

Number of Range Average b* Percent 
Location Samples (10'l0 pCi/ml). (lo"o pCi/ml) of RCGc 

"Only one composite. 
-. 

Minimum Detection Limit (MDL) for 'PU in water is 0 .O1 x 10'1° 
pCi/ml which is 0.00005% of the RCG. 

' Radioactivity Concentration Guide (RCG) = 20,000 x 10'1° b~i/ml 
for the general population and the soluble form of plutonium-238. 

'd Error limits are counting statistics only at 95% C.L. 

Table 7 

CONCENTRATION OF TRITIUM IN 
THE GREAT MIAMI RIVER IN 1975 

Number of Range Average "9" Percent 
Location Samples pCi/ml) (10"j pCi/ml) of RC G ~  

"Minimum Detection Limit (MDL) for tritium in water is 0.5 x 
pCi/ml which is 0.05% of the RCG. 

b~adioactivity concentration Guide (RCG) = 1000 x pCi/ml for 
the general population and the soluble form of tritium. 

"Error limits are counting statistics only at 95% C.L. 



Table 8 

CONCENTRATION OF 3 8 P ~  I N  
CANAL/POND AREA I N  1975 

Number of Range Averagebyd Percent 
~ o c a t  ion' Samples (10'1° pCi/ml) ~ C i l m l )  of RCG" 

6 (North Pond) 2 10 0.63 - 3.8 2.2 i0 .08  0.01 
7 (North Canal) 2 10 0.83 - 5.9 3.4 kO.10 0.02 
8 (South Canal) 2 10 8 . 1  - 19.9 14.0 k0.20 0.07 

'Locations a r e  shown i n  Figure 3. 

b 2 3 8  Minimum Detection Limit (MDL) f o r  Pu i n  water i s  0.01 x 10'1° 
p C i / m l  which i s  0.00005% of the.RCG. 

'Radioact iv i ty  Concentration Guide (RCG) = 20,000 x 10'1° p ~ i / m l  
. fo r  the  general  population and so luble  form 03 plutonium-238.; 

d E r ro r  l i m i t s  a r e  counting s t a t i s t i c s  only a t  95% C.L. 

Table 9 

CONCENTRATION OF TRITIUM I N  
CANALIPOND AREA IN 1975 

Number of Range Average Percent 
Locat ion' Samples pCi/ml) pCi/ml) of RCG' 

6 (North Pond) 2 10 19 - 72 37 k1;O 3.7 
7 (North Canal) 2 10 18 - 87 39 kl.O 3 .9  
8 (South Canal) 2 10 17 - 96 43 i l . O  4.3 

' ~ o c a t i o n s  a r e  shown i n  Figure 3.  

b ~ i m i m u m  Detection Limit (MDL) f o r  t r i t i u m  i n  water i s  0.5 x 
& i / m l  which is 0.05% of the  RCG. 

'Radioact iv i ty  Concentration Guide (RCG) = 1000 x pCi/ml 
f o r  the  general  population and so luble  form of tritium. 

d Error  l i m i t s  a r e  counting s t a t i s t i c s  only a t  95% C.L. 



readily seen by comparing plutonium-238 quantities found in the effluent 
streams with concentrations found off-site. 

Eight additional surface water locations such as ponds are sampled 
annually. These samples, used for plutonium-238 determination, are 
large volume water samples of approximately 40 liters each. The large 
volume of sample increases the sensitivity of the analysis. A smaller 
aliquot (10 ml) was taken for the tritium oxide analysis. The average 
concentrations of plutonium-238 and tritium oxide at these locations 
were 0.65 x 10'"' pCi/ml and c1.2 x pCi/ml, respectively, which 
are 0.003% and 0.12% of their respective RCG's for the general popula- 
tion. The results of the surface water monitoring program are summar- 
ized in Tables 10 and 11. 

Table 10 -- 

SUMMARY OF SURFACE WATER MONITORING 
FOR PLUTONIUM-238 IN 1975 

Number of Average " 9  ' 
Location Samples (10 " lo pCi/ml) 

Percent 
of R CG~ 

' Minimum Detection Limit (MDL) for 'PU in water is 
0.003 x 10'1° pCi/ml. The MDL = 0.000015% of the RCG. 

2 3 8  b~adioactivity Concentration Guide (RCG) for Pu in water 
= 20,000 x 10-lo pCi/ml for the general population and soluble 
form of plutonium-238. 

'~rror limits are counting statistics only at 95% C.L. 

In addition, background leve 1s of plutonium-238 and tritium oxide for 
surface water are shown in Table 3. 

Drinking water from communities in the surrounding area is sampled and 
analyzed semiannually for tritium oxide with the exception of drinking 
water from Miamisburg which was sampled and analyzed monthly for tritium 
oxide. These communities are shown in Figure 1. 



Table 11 

SUMMARY OF SURFACE WATER MONITORING 
FOR TRITIUM I N  1975 

Number of Average " 9  " 
Location Samples p C i / m l )  

Percent 
of R C G ~  

"Minimum Detection Limit (MDL) f o r  t r i t i u m  i n  water i s  
0.3 x & i / m l .  The MDL i s  0.03% of the RCG. 

b ~ a d i o a c t i v i t y  Concentration Guide (RCG) fo r  t r i t i u m  oxide i n  
water = 1000 x $ i / m l  f o r  the  general population and 
soluble form of t r i t ium.  

' ~ r r o r  limits a r e  counting s t a t i s t i c s  only a t  95% C.L. 

The average .concentration of tritium oxide was ~ 1 . 4  x p C i / m l  
which i s  ~ 0 . 1 4 %  of the  RCG fo r  the general population. The r e s u l t s  
of the community drinking water sampling program a r e  summarized i n  
Table 12. 

Several p r iva te  wells  i n  the v i c i n i t y  of Mound Laboratory were a l s o  
sampled and analyzed monthly fo r  t r i t i um oxide. The average concen- 
t r a t i o n  of tritium oxide i n  these wells was 50.0 x p C i / m l  which 
i s  5.0% of the RCG fo r  the general population. The well  r e s u l t s  a r e  
summarized i n  Table 13. These wells apparently have been minutely. 
influenced by Mound Laboratory t r i t i um e f f luen t  re leases  i n  water. 
As shown by the data,  concentrations i n  these wells  a re  higher than 
i n  other  wells  i n  the area ,  but much l e s s  than the  RCG. This s i t u a t i o n  
has apparently developed from years of re leas ing quan t i t i e s  of water 
e f f luen t s  a t  a small f rac t ion  of the  RCG. Pa r t  of t h i s  water e f f l uen t  
has migrated i n t o  the aquifer  a t  shor t  distances from Mound Laboratory. 

- 

-TWO pr ivate-wel ls  and Miamislurg cZty wa-ter were sainpl-e-d and-ana-lyzed- 
monthly f o r  plutonium-238. These samples a l so  were large volume water 
samples averaging 40 l i t e r s .  The average plutonium-238 concentration 
of these samples was 0.06 x 10-lo pCi/mlwhich i s  0.0003% of the RCG 
fo r  the general  population. These r e s u l t s  a re  shown i n  Table 14. 



Table 12 

SUMMARY OF TRITIUM OXIDE LEVELS 
I N  COMMUNITY DRINKING WATER I N  1975 

Number of Range Average ' Percent 
Location Samples pCi/ml) p ~ i / m l )  of R C G ~  

Bellbrook 
Centerv i l le  
Dayton 
Frankl in  
Germant own 
Ket t e r i n g  
Miamisburg 
Middletown 
Moraine 
South Lebanon 
S pringboro 
Waynesville 
West Carro l l ton  

"~inimum Detection Limit (MDL) f o r  t r i t i u m  oxide i s  0.5 x c rC i / rn l .  
The MDL i s  0 .05% of the  RCG . 

b Radioac t iv i ty  Concentration Guide (RCG) f o r  tritium oxide i n  water 
= 1000 x p C i / m l  f o r  the general  population and soluble  form of  
t r i t i um.  

'Error l i m i t s  a r e  counting s t a t i s t i c s  only a t  95% C.L. 

Table 13 

TRITIUM-OXIDE I N  PRIVATE WELIS 
I N  1975 

Number of , Range Average's " Percent 
Location Samples pCi/ml) p C i / m l l  of R C G ~  

'Minimum Detection Limit (MDL) f o r  t r i t i u m  oxide i s  0.6 x crCi / rnl .  
The MDL i s  0.06% of the  RCG. 

bRadioac t iv i ty  Concentration Guide (RCG) f o r  t r i t i u m  oxide i n  
water = 1000 x c r C i / m l  f o r  general  population and soluble  
form of t r i t i u m .  

'Error l i m i t s  a r e  counting s t a t i s t i c s  only a t  95% C.L. 



Table 14 

PLUTONIUM-23 8 IN PRIVATE WELLS AND 
MIAMISBURG MUNICIPAL DRINKING WATER IN 1975 

Number of Range Average" " Percent 
Location Samples (10-lo pCi/ml) 110-lo pCi/ml) of R C G ~  

Miamisburg 11 0.07 - 0.80 0.43 k0.03 0.002 
J 11 0.08 - 0.33 0.20 f0.02 0.001 
B 11 0.04 - 0.08 0.06 kO.01 0.0003 

2 3 8  'Minimum Detection Limit (MDL) for Pu is 0.006 x 10-lo pCi/ml. 
The MDL is 0.00003% of the RCG. 

b Radioactivity Concentration Guide (RCG) for 'PU in water 
= 20,000 x 10'l0 pCi/ml for the general population and soluble 
form of'plutonium-238. 

"Error limits are counting statistics only at 95% C.L. 

WATER - NONRADIOACTIVE 
Mound Laboratory was issued a discharge permit under the National 
Pollutant Discharge Elimination System (NPDES). The permit was issued 
by Region V of the USEPA effective July 1, 1975. Each of the two 
effluent streams from Mound which discharge to the Great Miami River 
has limitations specified by the discharge permit. The discharge from 
outfall number 001 includes the discharge from the sanitary waste treat- 
ment plant, radioactive waste disposal facility, single-pass cooling 
water, zeolite softener backwash, and some storm water runoff. The 
discharge from outfall number 002 consists of single-pass cooling water, 
cooling-tower blowdown, boiler-plant blowdown, zeolite softener backwash, 
and most of the storm water runoff. A 24-hr composite sample of each - 
effluent stream is automatically collected daily. The volume of samples 
collected is proportional to the flow in the stream. The composite 
effluent water samples are analyzed for the water quality parameters 
listed in Tables 10 and 11 according to standard methods.IO The results 
of effluent stream analyses for 1975 are summarized in Tables 15 and 16. 
All results are within permit limitations with the exception of oil and 
grease. The limitation was exceeded once for outfall 001 and twice for 
outfall 002. A contaminated sample or an analytical error is suspected 
since no discharge of oil, either intentional or accidental, was reported 
or observed. However, since the flow of the Great Miami River, even 
under low-flow conditions, was a proximately 400 times the maximum flow 

Yl discharge from Mound during 1975 , these limitation exceptions had no 
significant effect on the River and certainly did not cause the Ohio 
Stream Standards to be exceeded. 



Table 15 

1975 NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 
PERNIT DATA FOR STATION 001 

Parameter No. Samples Minimum Maximum Average 

Flow Reported 
Permit 

Cont . 0.12 MGD 0.33 MGD 
0.92 

0.19 MGD 
0.53 

8 .9  
30.0 

BOD, Reported 
Permit  

Feca l  
Coliform 

Reported 
Permit  

Reported 
Permit  

Suspended 
S o l i d s  

Dissolved 
Oxygen 

Reported 
Permit  

Res idua l  
Chlor ine  

Reported 
Permit  

Reported 
Permit  

O i l  and 
Grease 

PH Reported 182 6.2 8.3 
Permit  6.0 9  -0 

Carbon Reported 52 53.0 110.0 
Permit  - - 

Ammonia Reported 26 0 .1  0 . 1  
Permit  - - 

NOTES : 

ND - none de t ec t ab l e .  

MGD - m i l l i o n  ga l l ons  p e r  day. 

Values f o r  f e c a l  co l i fo rm a r e  number of co l i fo rm pe r  100 m l  of water .  

A l l  o t h e r  values  a r e  i n  mil l igrams per  l i t e r .  

FOODSTUFFS AND VEGETATION - RADIOACTIVE 

Various l o c a l l y  grown f o o d s t u f f s  and vege t a t i on  samples a r e  c o l l e c t e d  
from t h e  surrounding a r e a .  The i n t e n t  of t h i s  p o r t i o n  of  t h e  Environ- 
mental  Monitoring Program is t o  determine whether t h e r e  i s  any uptake 
and concen t r a t i on  of r ad ionuc l i de s  by p l a n t  o r  animal l i f e .  Where 
p o s s i b l e ,  sampling s i t e s  a r e  chosen a t  maximum depos i t i on  l oca t i ons  
p r e d i c t e d  on t h e  b a s i s  of t h e  d i f f u s i o n  model developed f o r  Mound 
Laboratory.  F i e l d  c rops ,  f r u i t ,  and vege tab les  a r e  c o l l e c t e d  on t he  



Table 16 

1975 NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 
PERMIT DATA FOR STATION 002 

Parameter No. Samples Minimum Maximum Average 

Flow Reported Cont . 0.33 MGD 0.85 MGD 0.51 MGD 
Permit 0.53 

Sbspended Reported 52 ND 23.0 10.6 
Sol ids  Permit 25.0 20.0 

Dissolved Reported 182 5.2 9.6 7.3 
Oxygen Permit 5.0 

Residual Reported 2 6 0.05 -. 0.05 0.05 
Chlorine Permit 0.10 

O i l  and Reported 26 ND 11.5 3.5 
Grease Permit 10.0 

PH Reported 182 6.5 8.3 
Permit 6.0 9.0 

Dissolved Reported 52 93.0 2295.0 1008.0 
Sol ids  Permit 3000.0 2000.0 

NOTES : 

ND - none de tec table .  

MGD - mil l ion  gal lons per day. 

A l l  values a r e  i n  milligrams per  l i t e r .  

b a s i s  of t h i s  d i f fus ion  model. Milk i s  co l l ec ted  from indiv idual  farms 
c l o s e s t  t o  the  Laboratory. Aquatic l i f e  i s  trapped from the  M i a m i  River 
general ly downstream of Miamisburg and from adjacent  waterways, depend- 
en t  upon a v a i l a b i l i t y  of f i s h .  Grass samples a r e  co l l ec ted  i n  the  
v i c i n i t y  of  the  sur face  water loca t ions  l i s t e d  i n  Tables 17 and 18. The 
plutonium-238 content  of the  foodstuff and vegetat ion samples i s  de te r -  
mined by slowly evaporating the  samples t o  dryness and then proceeding 
with the  same techniques used f o r  plutonium-238 analyses of a i r  samples 
(see sec t ion  on A i r  - Radioactive).  Milk samples a r e  analyzed f o r  
t r i t i u m  oxide by d i s t i l l i n g  the  water f r a c t i o n  from a n . a l i q u o t .  The 
d i s t i l l a t e  i s  then analyzed f o r  t r i t i u m  by l i q u i d  s c i n t i l l a t i o n  spec- 

- - 
tTo-mit- i T i  tl%e same Tiianner as- the  water samples previously -dts-cuss-ed - 

i n  t h i s  r epor t  (see sec t ion  on Water - Radioactive).  The remaining 
foodstuff samples a r e  analyzed f o r  t r i t i u m  by oxidizing the  samples i n  
a cont ro l led  a i r  stream and c o l l e c t i n g  the  combustion products. The 
t r i t i u m  content  of the  combustion products is then determined by l i q u i d  
s c i n t i l l a t i o n  spectrometry a s  discussed above. This technique allows 
analys is  f o r  t o t a l  t r i t i u m  i n  the samples r a t h e r  than t r i t i u m  oxide 



a only. The results of the foodstuff and vegetation' analyses are sum- 
marized in Table 17 and 18. The concentration is given i-n terms of the 
sample weight (wet weight) before.evaporation to dryness. The vege- 
tables and fruits analyzed included potatoes and tomatoes. The field 
crops analyzed were the edible portions of corn and soybeans. The 
sample of aquatic life analyzed included only the edible fleshy portions 
of the fish. No evidence has been found that there is any significant 
uptake and concentration by plant or animal life of the radionuclides 
handled at Mound Laboratory. 

Table 17 

PLUTONIUM-238 IN FOODSTUFFS 
AND VEGETATION IN 1975 

Type of Number of Range Average " '.' 
Sample Samples &i/g) ~Cilg) 

Milk 

Fruits & 
Vegetables 

Grass 

Field Crops 

Aquatic Life 

2 3 8  a~himumDetectionLimit (MDL) for Pu inmilk, fruits and 
vegetables, field crops, and aquatic life is 0.022 x GCi/g. 

2 3 8  b~inimum Detection Limit (MDL) for Pu in grass is 0.09 x 10-a GCi/g. 

'Error limits are counting statistics only at 95% C.L. 

SOIL AND SILT RADIOACTIVE 

During CY-1975 emphasis was placed on the evaluation of previously 
collected soil monitoring data, specifically soil core samples. The 
program is twofold, evaluation of plutonium-238 deposition from re- 
leases via water and evaluation of plutonium-238 deposition from 
releases via stack. 

Preliminary soil and silt samples collected from off-site sediment in 
the Miami-Erie canal area near Mound Laboratory indicated that pluto- 
nium-238 concentrations were substantially above baseline levels. As a 
result, an extensive sampling and analysis program was performed during 
1974 to determine plutonium-238 concentrations as a function of depth 
and location in the drainage ditch, the canal, two ponds, a runoff 

@ 
hollow, a canal overflow creek, and the Great Miami River. The study 



Table 18 

TRITIUM I N  FOODSTUFFS 
AND VEGETATION I N  1975 

Type of Number of Average'sb 
Sample Samples pCi/g) 

Milk 3 ~ 1 0 . 5  k6.9 

F r u i t s  & 
Vegetables 

Grass 8 c 4 . 4  k2.9 

F i e l d  Crops 

Aquatic L i fe  

' ~ l l  samples l e s s  than Minimum Detection Limit (MDL) . 
MDL f o r  t r i t i u m  i n  f r u i t s  and vegetables ,  g ras s ,  and 
aquat ic  l i f e  = 4.4 x loe6  pCi/g. MDL f o r  t r i t i u m  i n  
f i e l d  crops = 4.9 x pCi/g. MDL f o r  t r i t i u m  i n  
milk = 10.5 x pCi/g. 

b Error  l i m i t s  a r e  counting s t a t i s t i c s  only a t  95% C.L. 

found t h a t  i n  January, 1969, plutonium-238.had been r e l eased  when an 
underground p ipe l ine  carrying plutonium-238 waste s o l u t i o n  from the  
Plutonium Processing (PP) Building t o  the  Waste Disposal (WD) F a c i l i t y  
ruptured. Acidic waste so lu t ion  containing plutonium-238 was r e l eased  
t o  the  s o i l  adjacent  t o  t h e  pipe. The plutonium was quickly and s t rong ly  
sorbed by t h e  s o i l  where it was immobilized. During excavation and 
r e p a i r  operat ions i n  1969 when the  contaminated s o i l  was most suscept-  
i b l e  t o  erosion,  the  weather warmed and the re  was in t ense  r a i n f a l l  f o r  
two days. This heavy r a i n  eroded the  exposed sur face  of the  contaminated 
s o i l  causing the  s o i l  p a r t i c l e s  t o  be c a r r i e d  o f f - s i t e .  These e ros ion  
products,  suspended i n  the  moving water ,  s e t t l e d  according t o  normal 
sedimentation processes i n  the  waterways adjacent  t o  Mound Laboratory. 
From 1974 sampling and ana lys i s  da ta ,  it was determined t h a t  about 
5.2 C i  of plutonium-238 were deposited on sediment i n  these  waterways, 
approximately 1-112 miles long, mostly buried under up t o  3 f t  of 
sediment. 

S o i l  core sample values around and wi th in  the  Laboratory s i t e  boundary 
were used t o  a r r i v e  a t  a prel iminary est imate of depos i t ion  of ai-rbome 
plutonium-238 from Laboratory operat ions.  It should be pointed out  t h a t  
t h i s  i s  not a f i n a l  es t imate  of the  inventory value.  More core samples 
should be taken i n  order  t o  ob ta in  a s t a t i s t i c a l l y  v a l i d  inventory value 
A minimum of 80 a d d i t i o n a l  sampling loca t ions  i s  planned. 



The preliminary soil inventory was established within the 1 mCi/km2 
boundary of plutonium-238 concentrations. Additional data, to be 
collected during 1976, will be required to assess the inventory beyond 
the 1 mci/km2 boundary. 

The concentrations were determined by using a planimeter on an enlarged 
map of the area (see Figure 4). Iso-millicurie lines were determined 
from soil samples taken in and around the Laboratory vicinity. The 
area between each isopleth was measured by the planimeter. The milli- 
curie concentration between each contour line was calculated by taking 
the product of the area and the average value of the two boundary 
contour lines. 

Equations were developed for each of 16 directions from Mound Laboratory 
of the form: y = axb 

where y = concentration 
a = constant 
x = distance 
b = exponent 

These equations were used to plot additional isopleths to fill gaps in 
the data where no soil core samples had been taken. These additional 
contours were then used to determine a revised estimate of the total 
millicurie value in the vicinity of Mound Laboratory. 

The estimate of deposited plutonium-238 is 464 mCi outside Mound 
Laboratory within the 1 mci/km2 boundary. It should be pointed out 
again that this estimate is only a preliminary estimate. More core 
sampling data are needed to arrive at a final estimate. 

In summary, a preliminary evaluation indicates that airborne releases 
of plutonium-238 have contributed roughly 0.5 Ci to the off-site 
environment as deposition on soil. Water releases of plutonium-238 are 
responsible for an additional 5.2 Ci deposited in the off-site adjacent 
waterways. 





Evaluation of Potential Dose to the Public 

A dose assessment was performed for each radionuclide measureable in the 
environment from Mound Laboratory operations. These radionuclides are 
plutonium-238 and tritium. Tritium (oxide) is the only radionuclide at 
Mound Laboratory for which the critical organ is the whole body. The 
critical organs for plutonium-238 are assumed to be the lung for in- 
soluble material and the bone for soluble material since t.he solubility 
in the receptor is unknown. In order to resolve the uncertainty of the 
solubility of plutonium, each dose evaluation for the lung or the bone 
included 100% of the concentration found in the environment, which gives 
a very conservative estimate. 

Assumptions and Methodology The dose estimates for plutonium-238 were 
based on environmental monitoring data for CY-1975. The estimates for 
maximum dose to the lung at the site boundary and maximum dose to the 
lung in individuals were based on the maximum on-site average concen- 
tration of plutonium-238 in air from our on-site samplers since the 
samplers are in close proximity to the site boundary. The maximum dose 
to the lung in population group(s) was based on the maximum off-site 
average concentration of p lutonium-238 in air. 

The estimates for maximum dose to the bone at the site boundary and in 
individuals were also based on the maximum on-site average concentration 
of plutonium-238 in air and the maximum off-site average concentration 
of plutonium-238 in drinking water. The maximum dose to the bone for 
population group(s) was based on the maximum off-site average concen- 
tration of plutonium-238 in air and water. The total dose equivalent 
for bone was obtained by the addition of the dose equivalent of pluto- 
nium in air and the dose equivalent of plutonium in water. 

Calculational Methods The dose equivalent to the lung resulting from 
continuous inhalation of airborne plutonium-238 was calculated by: 

where D(t) = dose equivalent delivered to the lung in 365 days of 
continuous exposure to plutonium-238 in air, rem/yr 



C = average airborne concentration, p C i / m l  

I, = average a i r  intake = 2 x 10' ml/day (Ref. -17) 

t = time exposed, 365 days 

f ,  = f rac t ion  of inhaled material  reaching organ of i n t e r e s t  
= 0.7 (max.) f o r  the  pulmonary region (Ref. 22) 

f ,  = f rac t ion  of pulmonary deposition undergoing long-term 
re ten t ion  = 0.6 fo r  ac t in ide  (c lass  Y) (Ref. 22) 

ZEF(RBE)x = ef fec t ive  energy deposition per d i s in tegra t ion  = 57 

A = ef fec t ive  decay r a t e ,  0.0014 day-' f o r  ac t in ides  
(c lass  Y) from the  pulmonary region (Ref. 23) 

m = lung mass, 1000 g (Ref. 17) -- 

The dose equivalent t o  bone resu l t ing  from continuous inhala t ion  of 
airborne plutonium-238 was calculated by: 

where f, = 0.2 (Ref. 17) 

zEF (RBE)x = 284 (Ref. 17) 

m = 7 x l o 3  g (Ref. 17) 

= 3 x day-' (Ref. 17) 

The dose equivalent t o  bone r e su l t i ng  from continuous ingest ion of 
plutonium-238 i n  water was ca lcula ted  by: 

where I, = average quanti ty of water intake,  2200 cm3 ( ~ e f .  17) 

f a  = 2.4 x 10'' (Ref. 17) 

The r e s u l t s  of the  ca lcula t ions  are :  

Maximum dose t o  the  lung a t  the  s i t e  boundary - 1.43 mrem/yr 
Maximum dose t o  the lung i n  individuals - 1.43 mrem/yr 
Maximum dose t o  the lung i n  population group(s) - 0.028 mremlyr 
Maximum dose t o  the bone a t  the  s i t e  boundary - 0.572 mrem/yr 
Maximum dose t o  the  bone i n  individuals  - 0.572 mremlyr 
Maximum dose t o  the bone i n  population group(s) - 0.011 mrem/yr 



TRITIUM (OXIDE) 

Assumptions and Methodology The dose estimates for tritium (oxide) were 
also based on environmental monitoring data for CY-1975; The concen- 
trations used for dose estimates for tritium (oxide) were produced by 
the same method as that used for plutonium. The total dose equivalent 
for the whole body was obtained by addition of the dose equivalent of 
tritium (oxide) in air and the dose equivalent of tritium (oxide) in 
air and the dose equivalent of tritium (oxide) in water. 

Calculational Methods The dose equivalent to the whole body resulting 
from continuous exposure to tritium (oxide) in air was calculated by: 

where D(t), = dose equivalent, mrem/yr 
- 
C, = average concentration of tritium (oxide) in air 

R, = RCG for tritium (oxide) in air (Ref. 8) 

S = Radiation protection standard in mrem/yr (Ref. 8) 

The dose equivalent to the whole body resulting from continuous uptake 
of tritium (oxide) in water was calculated by: - 

C D(t)* = 2 X S 

where D(t), = dose equivalent in mrem/yr 
- 
Cw = average concentration 

R, = RCG for tritium (oxide) in water (Ref. 8) 

S = radiation protection standard in mrem/yr (Ref. 8) 

These dose equivalent values were divided by 1.7 in order to reflect the 
quality factor of one as recommended by the International Commission on 
Radiological ~rotection~' and the National Council on Radiation Pro- 
tection and  measurement^.'^ 

The results of the calculations are: 

Maximum dose at the site boundary - 4.84 mrem/yr 
Maximum dose to an individual - 4.84 mrem/yr 
Maximum dose to population group(s) - 4.81 mremlyr 



The 50-mi (80-km) person-rem (whole body) dose estimates were based on 
average tritium (oxide) data from environmental air sampling stations, 
average tritium (oxide) data in colnmunity drinking water, and atmos- 
pheric dispersion estimates. 

W o  ranges of dose estimates were considered to obtain the 50-mi (80-km) 
person-rem dose estimate. The first range was from 0 to 2 mi (3.2 km). 
The second range was from 2 to 50 mi. This distance breakdown was used 
because of the placement of samplers in the Mound diffusion model. 

The 0 to 2 mi range dose estimate for airborne tritium oxide was ob- 
tained from the average concentration (less background) of seven off- 
site tritium (oxide) samplers within a 2-mi radius of Mound Laboratory. 
This distance range dose from tritium (oxide) in water was obtained 
from a weighted average of drinking water concentrations. These dose 
equivalents from tritium (oxide) in air and in water were summed. 

The equations used for this calculation were: - - 

where 5(t), = dose equivalent from 0-2 mi from tritium (oxide) in air 
0-2 - 

C, = average tritium (oxide) concentration in air from 
0 to 2 mi 

R, = RCG for tritium (oxide) in air (Ref. 8) 

S = radiation protection standard for tritium (oxide) in 
air in mrem/yr (Ref. 8) 

where z(t)w = dose equivalent from 0-2 mi from tritium (oxide) 
0- 2 in water 

- 
C, = average tritium (oxide) concentration in water 

from 0-2 mi 

Rw = RCG for tritium (oxide) in water (Ref. 8) 

S = radiation protection standard for tritium (oxide) 
in water, mremlyr (Ref. 8) 

The 2 to 50-mi range dose estimate was obtained by finding the midpoint 
distance where the average tritium (oxide) concentration of the remain- 
ing off-site samplers would be located. This value is estimated at 



4 . 4  m i . 2 0  From t h i s  dis tance and average concentrations of t r i t i u m  @ (oxide) a t  sampling locat ions from 2 t o  20 m i ,  i t  was determined tha t  
the  =bum distance of in£  luence from Mound Laboratory 'is - 22 m i ,  
Beyond 22 m i  the leve ls  a r e  ca lcula ted  t o  be background concentrations.  

The dose equivalent f o r  t r i t i u m  (oxide) from 2 t o  22 m i  was based on the 
average of the remaining tritium (oxide) a i r  sample concentrations and 
the  average of the remaining community drinking water concentrat ions.  

The equations f o r  these ca lcula t ions  a r e :  - - C 
D(tIa = "XS 

2-22 R a  

where E( t )a  = dose equivalent from 2-22 m i  from t r i t i u m  (oxide) 
2-22 i n  a i r  

-. - 
C, = average t r i t i u m  (oxide) concentrations i n  a i r  from 

2 t o  22 m i  

Rg = RCG f o r  t r i t i u m  (oxide) i n  a i r  (Ref. 17) 

S = Radiation Protec t ion  Standard f o r  t r i t i u m  (oxide) 
i n  a i r ,  mremlyr (Ref. 17) 

where z ( t ) w  = dose equivalent from 2-22 m i  from t r i t i u m  (oxide) 
2-22 i n  water 

- 
C, = average t r i t i u m  (oxide) concentration i n  water 

from 2 t o  22 m i  

R, = RCG f o r  t r i t i u m  (oxide) i n  water (Ref. 17) 

S = Radiation Protec t ion  Standard f o r  t r i t i u m  (oxide) 
i n  water,  mremlyr (Ref. 17) 

The t o t a l  person-rem from 0-22 m i  i s  obtained by: 

22 
where % R  = person-rem wi th in  22 m i  

$P = population from 0 t o  2 m i  = 14,700 
0 

3 5 



f~ = population from 2 t o  22 m i  - 1,066,302 
Note - 

The t o t a l  person-rem from 0-22 m i  i s  equal t o  64 person-rem i n  
addi t ion  t o  background. Based on di f fus ion model ca lcu la t ions ,  
the remaining population from 22 t o  50 m i  i s  not receiving dose 
from t r i t i u m  (oxide) re leases  from Mound Laboratory; therefore ,  
the t o t a l  person-rem from 0-50 m i  (80 km) from tritium (oxide) 
re leases  from Mound Laboratory i s  equal t o  64 person-rem. 

For comparison, the person-rem values from natura l  r ad ia t ion ,  including 
cosmic rays and t e r r e s t r i a l  radia t ion ,  would be approximately 320,000 
person-rem f o r  the  0-50 m i  range.21 The dose commitment due t o  na tu r a l  
background t r i t i u m  i s  82 person-rem fo r  the  0-50 m i  range. 
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Appendix 

APPLICABLE STANDARDS 

RADIOACTIVE STANTlARDS 

I n  conformance with ERDA Manual Chapter 0524, "Standards f o r  Radiation 
Protec t ion ,"  of f - s i t e  sample r e s u l t s  a r e  compared with RCG' s estab- 
l i shed  f o r  the  general population. These RCGts a r e  derived by dividing 
the  RCG' s  f o r  an uncontrolled area  by 3 .  

On-site sample r e s u l t s  a r e  compared .with the uncontrolled a rea  RCG's 
which a r e  appl icable f o r  indiv iduals  i n  the population. 

The RCG values ( i n  microcuries per  m i l l i l i t e r  - pCi/ml) used f o r  com- 

a par ison  purposes f o r  the  various types of samples i n  t h i s  r epor t  a re  
l i s t e d  below. I n  a l l  cases ,  these are  the  most r e s t r i c t i v e  RCGts. 

Plutonium-238 (Soluble Form) 

General Population 

Uncontrolled Area 
(Individuals  i n  the  Population) 

Water 

General Population 

Uncontrolled Area 
(Individuals  i n  the  ~ o p u l a t i o n )  

Trit ium (Soluble Form) 

General Population 



Uncontrolled Area 2 x lo-'  p C i I m l  
( Individuals  i n  the Population) 

Water 

General Population 1 x lo-'  p C i / m l  

Uncontrolled Area 3 x p C i / m l  
(Individuals i n  the Population) 

Foodstuffs There a r e  no RCG values speci f ied  f o r  foodstuffs .  

S o i l  There a r e  no guidelines es tabl ished f o r  radioact ive species i n  
s o i l .  

-. 

NONRADIOACTIVE STANDARDS 

Water Region V of the USEPA has issued a discharge permit under NPDES 
regulat ions covering both of the,Mound Laboratory l i qu id  e f f luen t  
streams. The discharge l imi ta t ions  f o r  each e f f luen t  stream a r e  as  
follows : 

Outfa l l  Number 001 

Flow ( lo6  gallday) 
BOD-5 Day (mgll) 
Suspended Solids (mgll) 
Dissolved Oxygen (mg/ 1) 
Residual Chlorine (mg/l) 
O i l  and Grease (mgll) 
Fecal Coliform (NO./IOO ml) 
pH 

Out fa l l  Number 002 

Flow ( lo6  gallday) 
Suspended Solids (rngll) 
Dissolved Oxygen 

Oct . -April (mgll) 
May-Sept . (%/I)  

Residual Chlomne (mg/l) 
Dissolved Solids (mg/l) 
O i l  and Grease (mgll) 
pH 

Daily 
Average 

0.53 
30 
30 
5 

Daily 
Maximum 

0.92 
4 5 
45 - - 

0.8 
10 

40 0 



TheOhioEPAhases tab l i shedWaterQual i tyStandards (EP-1-~-9 ) .  The 
standards l i s t e d  below a r e  exerpted from these regulat ians . These 
standards a re  stream standards and apply t o  a stream beyond a su i t ab le  
mixing zone permitted f o r  discharges. They should not be compared with 
e f f luen t  concentrations. 

Constituent 

Dissolved Oxygen 

pH 
Fecal Coliform 

Dissolved Solids 

Ammonia 

Arsenic 

Barium 

Cadmium 

Chloride 

Chromium (Hexavalent) 

Cyanide (Free) 

Fluoride 

Foaming Agents (MBAS) 

Iron 

Lead 

Manganese 

Mercury 

O i l  & Grease 

Phenols 

Selenium 

S i l ve r  . 

Copper 

Z inc  

' ~ e ~ e n d e n t  on CaCO, hardness. 

Average 
Concentration (mg/1) 

5.0 

6-9 

200 per 100 m l  

1500 
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FOREWORD 

T h i s  r e p o r t  was p r e p a r e d  by t h e  Environmental  C o n t r o l  S e c t i o n  of  t h e  
P e r s o n n e l , S a f e t y ,  Waste Management, and  Envi ronmenta l  C o n t r o l  Funct ion  
i n  t h e  A d m i n i s t r a t i v e  S e r v i c e s  Department a t  Mound Labora to ry .  Sample 
a n a l y s e s  and d a t a  r e d u c t i o n  were performed by  t h e  A n a l y t i c a l  and 
Development g roup  o f  t h e  Envi ronmenta l  C o n t r o l  S e c t i o n .  P a r t i c u l a t e  
samples  and  d a t a  were a l s o  r e c e i v e d  from t h e  A i r  P o l l u t i o n  C o n t r o l  
S e c t i o n  o f  t h e  Montgomery County Combined- Genera l  H e a l t h  D i s t r i c t  
which a c t s  a s  t h e  Reg iona l  A i r  P o l l u t i o n  C o n t r o l  Agency i n  t h i s  r e g i o n  
f o r  t h e  Ohio Envi ronmenta l  P r o t e c t i o n  Agency. 



INTRODUCTION 

Mound Laboratory i s  s i t u a t e d  on 180 a c r e s  of land i n  Miamisburg, Ohio. 
This l oca t i on  i s  approximately 16 km (10 mi les )  southwest  of Dayton. 
The predominant geographical  f e a t u r e  i n  the  f i ve - c  ounty region 
surrounding t h e  Laboratory i s  the  Great  Miami River  which flows from the  
no r theas t  t o  the  southwest .  through Miamisburg. This  r i v e r  v a l l e y  a r e a  
i s  g e n e r a l l y  h i g h l y  i n d u s t r i a l i z e d .  The ?emainder of t h e  reg ion  i s  
predominantly a g r i c u l t u r a l  w i th  some l i g h t  i n d u s t r y  and s c a t t e r e d  
r e s i d e n t i a l  communities. The l o c a t i o n  and popula t ion  of these  comrnuni- 
t i e s  a r e  shown i n  Figure  1. The primary a g r i c u l t u r a l  a c t i v i t y  i n  t he  
a r e a  i s  r a i s i n g  f i e l d  c rops  such a s  corn and soybeans.  Approximately 
10% of t he  land a r e a  i n  a g r i c u l t u r a l  u se  i s  devoted t o  pa s tu r ing  l i v e -  
s t 0ck . l  

Weather cond i t i ons  i n  the  a r e a  a r e  descr ibed  as moderate. The average 
annual p r e c i p i t a t i o n  i s  approximately 91  cm (36 i n . )  and i s  evenly d i s -  
t r i b u t e d  throughout t h e  year .  Winds predominate ou t  of t he  sou th  o r  west  e . 
except  dur ing t he  summer months when a h ighe r  frequency i s  observed out  
of t h e  southwest .  The wind speed averages  about  16 km (10 mi les )  per  
hour a n n ~ a l l y . ~  

Mound Laboratory began opera t ion  i n  1949. I t s  miss ion c u r r e n t l y  i n -  
c ludes  r e sea rch ,  development, eng ineer ing ,  and product ion of components 
f o r  t he  ERDA weapons program; r e sea rch ,  development, and product ion of 
exp los ive  m a t e r i a l s ;  s epa ra t i on ,  p u r i f i c a t i o n ,  and s a l e  of s t a b l e  i s o -  
topes  of the  noble gases ;  and development, des ign ,  and f a b r i c a t i o n  of  
r a d i o i s o t o p i c  hea t  sources  f o r  medical a p p l i c a t i o n  and space exp lo ra t i on .  
The c h i e f  r ad ionuc l i de s  c u r r e n t l y  being handled inc lude  plutonium-238 
and t r i t i u m .  

I n t e r e s t  i n  t h e  h e a l t h  and s a f e t y  of employes and t h e  pub l i c  i s  mani- 
f e s t e d  by an environmental  c o n t r o l  program which has  been i n  e x i s t e n c e  
cont inuously  dur ing  t h e  Laboratory 's  h i s  t o ry .  Fundamental o b j e c t i v e s  
of the  environmental  c o n t r o l  program a r e  t h e  containment of r a d i o a c t i v e  
waste and c o n t r o l  of  nonrad ioac t ive  e f f l u e n t s  t o  l e v e l s  we l l  w i th in  
e x i s t i n g  o r  proposed s tandards .  A s  p a r t  of t h i s  c o n t r o l  f unc t i on ,  a l l  
e f f l u e n t s  con t a in ing  p o l l u t i n g  ma te r i a l s  a r e  c o n t r o l l e d  a t  each  ope ra t -  
ing s t e p .  As a r e s u l t  of t h i s  c o n t r o l ,  any r e l e a s e s  of low-level  a i r b o r n e  
and l i q u i d  wastes  t o  t he  environment a r e  c a r e f u l l y  c o n t r o l l e d  and d i s -  
persed t o  ensure  t h a t  concen t r a t i ons  a r e  we l l  w i th in  recommended s t anda rds .  
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FIGURE 1 - Offsite air and s o i l  sampling locations. 



Radionuc l ides  i n  p a r t i c u l a t e  form a r e  removed from a i r  e f f l u e n t s  by t h e  
u s e  o f  h i g h - e f f i c i e n c y  p a r t i c u l a t e  a i r  (HEPA) f i l t e r s .  The a i r  e f f l u e n t s  
a r e  f i l t e r e d  f i r s t  a t  t h e  p o i n t s  o f  o r i g i n ,  i . e . ,  g l o v e  boxes ,  and 
f i n a l l y  a t  the  r e l e a s e  p o i n t ,  i . e . ,  t h e  s t a c k ,  by two bahks o f  HEPA 
f i l t e r s  i n  s e r i e s .  Rad ionuc l ides  a r e  removed from l i q u i d  e f f l u e n t  by 
chemical  p r o c e s s i n g .  S o l i d  r a d i o a c t i v e  was tes  a r e  packaged and shipped 
o f f s i t e  f o r  b u r i a l  a t  ERDA-approved b u r i a l  s i t e s .  Ai rborne  and l i q u i d  
was tes  g e n e r a t e d  i n  the  p r o c e s s i n g  of  e x p l o s i v e  m a t e r i a l s  a r e  c o l l e c t e d  
and d i s p o s e d  o f  a c c o r d i n g  t o  t h e  Army M a t e r i a l  Command Regu la t ion  
385-100, 

A s a n i t a r y  sewage t r ea tmen t  p l a n t ,  which p rov ides  secondary  t r e a t m e n t ,  
i s  o p e r a t e d  i n  accordance  w i t h  S t a t e  of  Ohio r e g u l a t i o n s  and h a n d l e s  a l l  
domest ic  sewage g e n e r a t e d  on s i t e .  S o l i d  was tes  a r e  d i s p o s e d  o f  a c c o r d -  
i n g  t o  a  r e c y c l i n g  and r e c l a m a t i o n  program implemented d u r i n g  t h e  f i r s t  
q u a r t e r  of  1974. White paper ,  s c r a p  m e t a l ,  and wood a r e  s o l d  f o r  
r e c l a m a t i o n .  Genera l  r e f u s e  i s  t r a n s p o r t e d  t o  t h e  F r a n k l i n  Reclamation 
C e n t e r ,  F r a n k l i n ,  Ohio f o r  p r o c e s s i n g  and e v e n t u a l  u s e  i n  - recycled  
p r o d u c t s .  Waste s o l v e n t s  and chemica l s  a r e  removed o f f s i t e  by a  
commercial i n d u s t r i a l  waste  d i s p o s a l  f i r m .  A s  a  r e s u l t ,  o n s i t e  i n c  i n e r a -  
t i o n  h a s  been d i s c o n t i n u e d  and a i r b o r n e  p o l l u t a n t s  r e s u l t i n g  from t h a t  
method o f  was te  d i s p o s a l  have .been e l i m i n a t e d .  

A s  p a r t  of  the  Program's moni tor ing  f u n c t i o n s  , a i r ,  w a t e r  , foods  t u f f  and 
s o i l  samples a r e  c o l l e c t e d  from t h e  environment a t  d i s t a n c e s  up t o  4 5  km 
( 2 8  m i l e s )  from the  Labora to ry  boundar ies .  These samples  a r e  a n a l y z e d  
f o r  t h e  s p e c i f i c  r a d i o n u c l i d e s  handled  a t  the  Labora to ry  a s  w e l l  a s  non- 
r a d i o a c t i v e  p o l l u t a n t s .  The sampling t e c h n i q u e s ,  a n a l y s e s  and c o u n t i n g  
methods a r e  those  b e s t  s u i t e d  f o r  t h e  d e t e r m i n a t i o n  o f  t h e  r a d i o n u c l i d e s  
of i n t e r e s t .  

A q u a l i t y  c o n t r o l  program f o r  env i ronmenta l  a n a l y t i c a l  p rocedures  has  
been i n  e f f e c t  f o r  s e v e r a l  y e a r s .  There a r e  two p a r t s  t o  t h e  program: 
i n t e r n a l  and e x t e r n a l .  The i n t e r n a l  p o r t i o n  c o n s i s t s  o f  b l a n k  and d u 3 l i -  
c a t e  a n a l y s e s  f o r  each group o f  samples. The b l a n k  r e s u l t s  have  been 
c o n s i s t e n t l y  s m a l l  and i n s i g n i f i c a n t  i n  comparison w i t h  sample r e s u l t s .  
The b l a n k  r e s u l t s  a r e  normal ly  s u b t r a c t e d  from t h e  sample r e s u l t s .  I f  a  
b l a n k  r e s u l t  i s  h i g h ,  t h e  sample a n a l y s i s  i s  performed a g a i n .  The d u p l i -  
c a t e  r e s u l t s  f o r  1974 were a l s o  s a t i s f a c t o r y .  During t h e  Mound Plutonium 
Study,  an i n t e n s i v e  q u a l i t y  c o n t r o l  program was c a r r i e d  o u t  on t h e  
p lu tonium a n a l y s i s  o f  s i l t .  The r e s u l t s  were s a t i s f a c t o r y  and i n d i c a t e d  
t h a t  t h e  a n a l y t i c a l  work was u n d e r  c o n t r o l  throughout  t h e  program. The 
e x t e r n a l  p a r t  o f  t h e  program c o n s i s t s  o f  sending d u p l i c a t e  samples t o  an 
independent  l a b o r a t o r y .  These r e s u l t s  f o r  1974 were a l s o  s a t i s f a c t o r y .  
Three independent  l a b o r a t o r i e s  a l s o  performed d u p l i c a t e  a n a l y s e s  d u r i n g  
t h e  Mound Plutonium Study,  Agreement was g e n e r a l l y  good a t  a l l  
c o n c e n t r a t i o n  l e v e l s .  

The r e s u l t s  of the  a n a l y s e s  f o r  c a l e n d a r  yea r  1974 a r e  provided i n  t h i s  
r e p o r t .  E r r o r  l i m i t s ,  when g i v e n ,  r e f l e c c  t h e  u n c e r t a i n t i e s  i n  the  d a t a  
a t  t h e  95% conf idence  l e v e l  due t o  coun t ing  s t a t i s t i c s .  



SUMMARY 

The environment surrounding Mound Laboratory was monitored and r e s u l t s  
r e p o r t e d  f o r  ca lendar  year  1974. Samples analyzed included a i r ,  wa te r ,  
f o o d s t u f f s ,  s o i l ,  and s i l t .  For r a d i o a c t i v e  s p e c i e s ,  the  average con- 
c e n t r a t i o n s  of  polonium-210, plutonium-238, and t r i t i u m  d e t e c t e d  were 
w e l l  w i t h i n  t he  s t r i n g e n t  s t a n d a r d s  adopted by t he  Energy Research and 
Development Adminis t ra t ion and t he  Environmental P r o t e c t i o n  Agency. 
Data concerning nonrad ioac t ive  s p e c i e s  i n  a i r  and wate r  a r e  a l s o  
p resen ted .  

The average concen t r a t  i ons  o f  polonium-210, plutonium-238 and t r i t i u m  
measured i n  a i r  dur ing t h i s  pe r i od  were l e s s  than 0.07%, 0.5% and 0.2% 
of t h e i r  r e s p e c t i v e  Rad ioac t i v i t y  Concentra t ion Guides (RCG' s )  . 
Water moni tor ing i n  t he  Great  Miami River  f o r  r a d i o a c t i v e  s p e c i e s  found 
t he  average concen t r a t i ons  of  plutonium-238 and t r i t i u m  measured a t  t he  
wate r  sampling l o c a t i o n s  dur ing  t h i s  per iod t o  be less than O.07Z and 
0.3% of t h e i r  r e s p e c t i v e  R C G ' s .  

Add i t i ona l l y ,  da t a  concerning r a d i o a c t i v e  spec i e s  i n  s u r f a c e  wa t e r ,  
community d r i nk ing  wa t e r ,  f o o d s t u f f s ,  and s i l t  a r e  p resen ted .  No s i g -  
n i f i c a n t  uptake of r a d i o a c t i v e  s p e c i e s  from a i r  o r  wa te r  by p l a n t  o r  
animal l i f e  has  been observed.  No s i g n i f i c a n t  reen t ra inment  of rad io -  
a c t i v e  s p e c i e s  from s o i l  o r  s i l t  i s  i nd i ca t ed  a t  t h i s  t i m e .  S o i l  core  
sample ana ly se s  w i l l  con t inue  t o  e s t a b l i s h  a plutonium-238 s o i l  inventory  
a s  p a r t  o f  the  t o t a l  program t o  a s s e s s  t h e  impact of  t h e  ~ a b o r a t o r y ' s  
ope ra t i ons  on the  environment. 

Water monitoring f o r  non rad ioac t i ve  spec i e s  was conducted.  These r e s u l t s  
i n d i c a t e  t h a t  Mound's e f f l u e n t  s t reams  have no s i g n i f i c a n t  e f f e c t  on the  
Grea t  Miami River and most l i k e l y  do n o t  cause Ohio Stream Standards t o  
be exceeded. 

These d a t a  r e f l e c t  the  e f f e c t i v e n e s s  of Mound ~ a b o r a t o r y  ' s Environmental 
Cont ro l  Program. They i n d i c a t e  t h a t  t he  opera t ion  of  t h e  Laboratory 
does n o t  have a  measurable e f f e c t  on t h e  environment and t h a t  e f f l u e n t s  
are w e l l  w i t h i n  emiss ion s t anda rds .  



ENVIRONMENTAL MONITORING 

A i r  - Rzdioact ive  

An o f f s i t e  a i r  sampling network c o n s i s t i n g  of 21 con t inuous ly  opera t ing  
a i r  sampling s t a t i o n s  i s  u t i l i z e d  t o  a s s e s s  t h e  e f f e c t i v e n e s s  of systems 
c o n t r o l l i n g  a i r b o r n e  emiss ions .  Seven sampling s t a t i o n s  a r e  l oca t ed  
w i th in  a 1.6-km (1-mile)  r a d i u s  of t h e  Laboratory.  This  a r r a y  of seven 
samplers surrounding t h e  Laboratory ensure  d e t e c t  ion  of  any i nadve r t en t  
r e l e a s e  of  r a d i o a c t i v e  m a t e r i a l s  and prompt assessment of t he  environ-  
mental impact,  i f  any. Thi r teen  of t he  remaining samplers a r e  l oca t ed  
i n  o r  n e a r  popula t ion  c e n t e r s  ranging from Vandal ia ,  which i s  33.6 km 
(21 mi les )  t o  the  n o r t h ,  t o  Middletown, which i s  16 km (10 mi les )  t o  the  
sou th .  The remaining sampler (ik119) is  l oca t ed  a t  a d i s t a n c e  approxi-  
mately 44.8 km (28 mi les )  from t h e  Laboratory i n  t he  l e a s t  p r e v a i l i n g  
wind d i r e c t i o n .  This s i t e  should r e c e i v e  no measurable c o n t r i b u t i o n  
from Mound Laboratory ope ra t i ons  and se rves -as  a background sample 
f o r  comparison purposes.  The sampling s i t e s  a r e  shown i n  Figure  1. 

Two types  of samples a r e  c o l l e c t e d  a t  each sampling s t a t i o n :  a p a r t i c u l a t e  
a i r  sample f o r  plutonium-238 and polonium-210 a n a l y s i s ,  and a gas  bubble r  
sample f o r  t r i t i u m  oxide a n a l y s i s .  The p a r t i c u l a t e  sample i s  c o l l e c t e d  
on a 200mm diameter  Microsoban d i s k  by means of a con t inuous ly  ope ra t i ng  
(24 hours ,  7 days per  week) h igh  volume a i r  sampler.  The a i r  i s  sampled 
a t  t he  r a t e  of 1 x 10" cc/min (40 f t 3 /min ) .  The Microsorban d i s k  i s  
changed we.ekly, which r ep re sen t s  a sample of approximately 10,000 m3 of 
a i r .  polonium-210 ana lyses  a r e  performed on a weekly b a s i s  whi le  t h e  @ - 
plutonium-238 ana lyses  a r e  performed on a monthly composite sample. 

The a n a l y t i c a l  scheme f o r  plutonium-238 inco rpo ra t e s  t h e  fol lowing b a s i c  
s t e p s :  a d d i t i o n  of a known amount of plutonium-242 t r a c e r ,  i g n i t i o n  t o  
600" C . ,  d i s s o l u t i o n  wi th  n i t r i c  a c i d ,  s epa ra t i on  of plutonium wi th  anion 
exchange r e s i n ,  e l e c t r o d e p o s i t i o n  of plutonium and f i n a l l y  a lpha  spec- 
t rometry .  The u s e  of plutonium-242 a s  an i n t e r n a l  s tandard  a l lows  a 
c o r r e c t i o n  t o  be made f o r  chemical recovery.  A l l  plutonium ana ly se s  of 
environmental  samples use  t h i s  b a s i c  scheme a f t e r  proper  p re - t rea tment  
of the  samples. The r e s u l t s  r epo r t ed  r e p r e s e n t  t o t a l  concen t r a t i ons  of  
the  analyzed r ad ionuc l i de s  inc lud ing  c o n t r i b u t i o n  from n a t u r a l  sources  
and atmospheric f a l l o u t .  

Since commercial s a l e s  of polonium-210 from Mound Laboratory have ceased,  
and t h e  concen t r a t i on  of polonium-210 measured i n  t he  atmosphere has  
s i g n i f i c a n t l y  decreased,  samples c o l l e c t e d  a t  only  two o f f s i t e  l o c a t i o n s  
were analyzed weekly f o r  polonium-210 dur ing  1974. Zf a s i g n i f i c a n t  
i nc r ea se  i n  t h e  concen t r a t i on  of polonium-210 i s  observed a t  t he se  loca-  
t i o n s ,  a d d i t i o n a l  ana lyses  a t  o t h e r  l o c a t i o n s  w i l l  be performed t o  a s s u r e  
t h a t  c o n t r o l  of emiss ions  i s  s t i l l  e f f e c t i v e ;  i . e . ,  w e l l  w i t h i n  
s t r i n g e n t  ERDA s tandards .  The r e s u l t s  of t he  polonium-210 ana ly se s  a r e  
summarized i n  Table 1. Average concen t r a t i ons  measured were on ly  0.07% 
o r  l e s s  of  t h e  Rad ioac t i v i t y  Concentra t ion Guide (RCG). As a r e s u l t ,  no 
f u r t h e r  ana ly se s  were performed. It  should be noted t h a t  t he  more 



r e s t r i c t i v e  RCG f o r  t h e  i.nso1uble form of polonium was used f o r  t h i s  
comparison, (A l i s t i n g  and d i s cus s ion  of  R C G ' s  a r e  l oca t ed  i n  the  
appendix of t h i s  r e p o r t .  ) 

The average plutonium-238 concen t r a t i ons  measured were a l l  l e s s  than 
0.5% of the  RCG. The RCG used f o r  comparison i s  the  guide f o r  the 
s o l u b l e  form of  t he  i so tope  and f o r  t he  g e n e r a l  popula t ion.  This is  
t he  most r e s t r i c t i v e  RCG f o r  plutonium-238 and i s  app l i ed  s i n c e  the  
s o l u b i l i t y  of the measured p a r t i c l e s  i n  t h e  p o t e n t i a l  r e c e p t o r ,  i . e . ,  
t h e  human body, i s  unknown a t  t h i s  time. The r e s u l t s  a r e  summarized 
i n  Table 2. Included i n  Table 2 a r e  plutonium-239 concen t r a t i ons  and 
t h e  r a t i o  of  plutonium-238 t o  plutonium-239 measured a t  these  same 
l o c a t i o n s .  The r e l a t i v e l y  good agreement of t he  average a 3 " ~ u  concen- 
t r a t i o n s  from l o c a t i o n  t o  l o c a t i o n  i s  a good i n d i c a t o r  of t h e  r e l i a b i l i t y  
of t he  plutonium ana ly se s .  The range of a 3 9 ~ u  va lue s  which made up t he  
averages  were 0 .4  t o  13  x lo-'' microcur ies /ml .  These a 3 9 ~ ~  va lue s  a r e  
w e l l  w i th in  t h e  va lue s  of 0 .8  t o  28.3 x 10''' microcuries/ml r epo r t ed  
by HASL f o r  the  f i r s t  p a r t  of 1974.4 The ' r a t i o  of Pu . - to a 3 9 . ~ u  i s  
approximately  0 .2  f o r  atmospheric f a l l o u t .  A r a t i o  s i g n i f i c a n t l y  
g r e a t e r  than 0.2 would i n d i c a t e  a concen t r a t i on  of  23ePu  g r e a t e r  than 
t h a t  due t o  a tmospher ic  f a l l o u t  and most l i k e l y  due t o  Mound ~ a b o r a t o r ~  
ope ra t i ons .  

The gas  bubble r  sample i s  a l s o  c o l l e c t e d  on a continuous b a s i s  by bubbling 
a i r  a t  approximately  3 x 1O3cc/min through 500 m l  of wa te r .  Any t r i t i u m  
oxide p r e s e n t  i n  t h e  a i r  is c o l l e c t e d  i n  t h e  s o l u t i o n .  The sampling and 
a n a l y s i s  i s  d i r e c t e d  t o  t r i t i u m  oxide r a t h e r  than  e lemental  t r i t i u m  s i n c e  
t h e  RCG f o r  the  oxide  is  two hundred times more r e s t r i c t i v e .  A sample 
r ep r e sen t i ng  30 m3 of a i r  is  c o l l e c t e d  and an a l i q u o t  of t h i s  counted i n  
a l i q u i d  s c i n t i l l a t i o n  spec t romete r .  The average concen t r a t i ons  of 
t r i t i u m  oxide measured dur ing 1974 were a l l  less than 0.2% 
o f '  t h e  RCG. These r e s u l t s  a r e  summarized i n  Table 3 .  For averag ing  
purposes ,  samples l e s s  than the  minimum d e t e c t i o n  l i m i t  a r e  assumed t o  
be t he  va lue  of  t he  l i m i t  and the  average i s  expressed a s  l e s s  than (c) 
t h e  computed va lue .  

TABLE 1 
C0NCE:JTRATION OF 2 1 0 ~ o  I N  A I R  AT OFFSITE SAMPLING LOCATIONS 

CY - 19 74 

Number of  Range Average*" Percent  of 
Locat  ion* Samples (10" 'uCi/ml) (10" 5 p ~ i / m l )  ilCG**Jc 

* Samples from on ly  two l o c a t i o n s  analyzed because of s i g n i f i c a n t  
decrease  i n  concen t ra t ions  measured i n  atmosphere. See page 8 .  

** Minimum d e t e c t i o n  l i m i t  (XDL) f o r  ' loPo i n  a i r  i s  0.02 x 1 0 - 1 5 u ~ i / m l ,  
which i s  0.0003% of  t h e  RCG. 

*** RCG - Rad ioac t i v i t y  Concentra t ion Guide = 2000 x l O " ' v ~ i / r n l .  
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TABLE 3 

CONCENTRATIONS OF TRITIUM OXIDE IN AIR AT OFFSITE SAMPLING LOCATIONS 
19 74 

Locat ion 
Number of 
Samples 

Range 
(10' 'pCi/ml) 

Average* 
(10' ~Cilrnl) 

<11.0 + 1.0 - 
(14.0 + 1.1 - 
<14.8 + 1.1 - 
< 4.9 + 0.7 - 
< 5.4 + 0.8 - 
< 2.9 + 0.7 - 
.c 2.1 + 0.6 - 
< 1.6 + 0.6 - 
< 1.5 +_ 0.6 
< 1.7 + 0.6 - 
< 1.1 + 0.5 - 
< 4.0 +_ 0.7 
< 0.9 + 0.5 - 
<. 0.8 + 0.5 - 
< 1.2 + 0.6 - 
< 1.0 + 0.5 - 
< 0.7 + 0.5 - 
< 8.7 + 0.9 - 
< 0.7 + 0.5 - 
< 0.6 + 0.5 - 
< 0.8 + 0.5 - 

Percent 
of RCG ** 
<0.2 
<o. 2 
<o. 2 
<0.07 
<O .08 
<0.04 

<O. 03 
<o. 02 
<'O .02 
<0.03 
<0.02 

<O. 06 
<o. 01 
<o. 01 
<o. 02 
(0.01 

~0.01 
(0.1 
<o. 01 
(0.01 
<0.01 

* Ilinimum Detection Limit (MDL) for tritium oxide in air is 
0.2 x 10'"v~i/ml, which is 0.004% of the RCG. 

** RCG - Radioactivity Concentration Guide = 7000 x 10- pCi/ml. 



An o n s i t e  p e r i m e t e r  network c o n ~ ~ s t i n g  of f i v e  c o n t i n u o u s ,  h i g h  volume 
a i r  samplers  i s  used t o  f u r t h e r  a s s e s s  the  e f f e c t i v e n e s s  of  c o n t r o l  
sys tems.  The o n s i t e  sampling l o c a t i o n s  a r e  shown i n  Figu_re 2 .  
P a r t i c u l a t e  and g a s  samples a r e  c o l l e c t e d  by t h e  o n s i t e  sample r s  a t  t h e  
same f low r a t e  a s  t h e  o f f s i t e  s a m p l e r s ,  i . e . ,  1 x 10" cm3 /min and 
3 x lo3 cm3 /min,  r e s p e c t i v e l y .  The samples a r e  a l s o  ana lyzed  i n  t h e  
same manner a s  t h e  o f f s i t e  samples w i t h  t h e  e x c e p t i o n  t h a t  a l l  o n s i t e  
samples a r e  a l s o  analyzed f o r  polonium-210. The r e s u l t s  of the  o n s i t e  
polonium-210 a n a l y s e s  a r e  summarized i n  Table 4 .  The average  c o n c e n t r a -  
t i o n s  of polonium-210, measured d u r i n g  1974 a t  the  o n s i t e  sampling 
s t a t i o n s ,  were a l l  0.02% o r  l e s s  o f  t h e  RCG. The RCG used f o r  comparison 
f o r  t h e s e  o n s i t e  samples a s  w e l l  a s  p lu tonium and t r i t i u m  ox ide  samples 
i s  the  g u i d e  f o r  an  u n c o n t r o l l e d  a r e a  a s  l i s t e d  i n  t h e  append ix .  

The ave rage  plutonium-238 c o n c e n t r a t i o n s  measured o n s i t e  were a l l  l e s s  
than 1.2% of the  RCG and a r e  summarized i n  Table 5 .  

The r e s u l t s  of  t h e  o n s i t e  t r i t i u m  ox ide  a n a l y s e s  a r e  summarized i n  
Table 6 .  The average  c o n c e n t r a t i o n s  measured were a l l  l e s s  than  0 . 2 %  
of t h e  RCG.  

The t o t a l  amounts o f  polonium-210, plutonium-238, and t r i t i u m  d i s c h a r g e d  
t o  t h e  atmosphere dur ing  1974 were 0.7 uCi ,  28 uCi ,  and 10 ,000  C i ,  
r e s p e c t i v e l y  . 

TABLE 4 

CONCENTRATIONS OF ' l o P o  I N  AIR AT ONSITE SAMPLING LOCATIONS 
1974 

Number o f  Range Average* P e r c e n t  of 
Loca t ion  Samples (10- ' S ~ ~ i / m l )  (10' ' p ~ i / m l )  RCG~C* 

2 11 5 2 0 . 3 1  - 2 . 8  1 . 1  + - 0 . 0 7  0 . 0 2  

212 5 0 0 . 4 2  - 2 . 2  1 . 2  + - 0 . 0 7  0 . 0 2  

9; Minimum D e t e c t i o n  ~ i m i t  (MDL) f o r  2 1 0 P o  i n  a i r  i s  0 . 0 2  x 1 0 - l S a ~ i / m l ,  
which i s  0.0001% of t h e  RCG. 

** RCG - Radioactivity~Concentration Guide = 7000 x 1 0 ' l S ~ ~ i / m l .  
.... 
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- 
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TABLE 5 - 
CONCENTRATION OF 3ePu IN AIR AT ONSITE SMPLING LOCATIONS 

19 74 

Number of Range Average* Percent of 
Locat ion Samples (10- ' p~i/ml) (10- ' 'p~i/ml) RCG** 

211 5 2 5.1 - 392 81 + - 1.2 1.2 

-- 
* Minimum Detection Limit (MDL) for 23ePu in air is 0.036'.x 10"7u~i/ml, 
whicn is 0.00079. of the RCG. 

** RCG - Radioactivity Concentration Guide = 7000 x 10"7~Ci/ml. 

' TABLE 6 

CONCENTRATION OF TRITIUM OXIDE IN AIR AT ONSITE SAMPLING LOCATIONS 
1974 

Number of - ,;ange Average Percent of 
Location Samples (10- ' l pCi/ml) (10' ' pCi/ml) RCGJC* 

* Minimum Detection Limit (MDL) for tritium oxide in air in 0.3 x lo-" 
pCi/ml, which is 0.002% of the RCG. 

** RCG - Radioactivity Concentration Guide = 20,000 x lO-"~~i/rnl. 



A i r  - Nonradioactive 

Mound's steam power supply has been converted from f u e l o i l  t o  n a t u r a l  
gas  on an i n t e r r u p t a b l & ~  b a s i s .  During unusual ly  cold weather,  n a t u r a l  
gas  supply t o  Mound i s  i n t e r rup t ed  and f u e l  o i l  wi th  much l e s s  than 1% 
s u l f u r  con ten t  i s  burned. Except f o r  these  occasions ,  v i r t u a l l y  a l l  
s u l f u r  d iox ide  emissions have been e l imina ted .  None of the  opera t ions  
p re sen t ly  c a r r i e d  on a t  Mound Laboratory involve amounts of ma te r i a l  
which would l ead  t o  s i g n i f i c a n t  p a r t i c u l a t e ,  carbon monoxide, photo- 
chemical oxidant  o r  hydrocarbon emissions from- s t a t i o n a r y  sources .  
Therefore,  no sampling f o r  these  nonradioact ive  p o l l u t a n t s  is  c a r r i e d  
on a t  t h i s  time. 

Water - Radioactive 

Water sampling loca t ions  along the  bank of t h e  Great Miami River were 
s e l e c t e d  according t o  gu ide l ine s  proposed b y  the  Federal  EPA. The 
Locations,  shown i n  Figure 3,  provide samples which a r e  r ep re sen t a t i ve  
of r i v e r  water  a f t e r  s u i t a b l e  mixing of  ~ o u n d ' s  e f f l u e n t  has  occurred.  
Water samples a r e  c o l l e c t e d  a t  these  l oca t ions  f i v e  days per  week and 
a r e  sub jec ted  t o  s p e c i f i c  ana lyses  f o r  plutonium-238 and t r i t i u m  oxide.  
River samples a r e  no longer  anaiyzed for polonium-210 f o r  t he  same reasons 
t h a t  a i r  samples f o r  polonium-210 have been reduced. E f f luen t  streams 
leaving Mound a r e  analyzed f o r  polonium-210 a s  we l l  a s  plutonium-238 and 
t r i t i u m .  I f  a s i g n i f i c a n t  i nc rea se  i n  these  streams i s  de t ec t ed ,  r i v e r  
samples a r e  then analyzed f o r  polonium-210. No s i g n i f i c a n t  i nc rea se s  
were de t ec t ed  during 1974. 

The plutonium-238 ana lyses  a r e  performed on a monthly composite of the  
d a i l y  samples. The concent ra t ions  of plutonium-238 measured in  the  
Great M i a m i  River .are summarized i n  Table 7 .  The average concent ra t ions  
were 0.07% o r  l e s s  of the  RCG. 

Tri t ium oxide ana lyses  a r e  performed on a weekly composite of t he  d a i l y  
samples c o l l e c t e d .  The average concent ra t ions  o f  t r i t i u m  oxide measured 
i n  t he  Great  'Miami River were a l l  l e s s  than 0.3% of the  RCG. These 
r e s u l t s  a r e  summarized i n  Table 8 .  

Resu l t s  of plutonium-238 and t r i t ium ana lyses  for t h r e e  sampling loca- 
tions on the  abandoned Miami-Erie c a n a l  and ad jacen t  ponds a r e  repor ted  
i n  Tables 9 and L O ,  r e spec t ive ly .  These r e s u l t s  r ep re sen t  l e v e l s  i n  the  
s i t e  d ra inage  d i t c h  which d i scharges  i n t o  the  canal-pond system p r i o r  t o  
mixing wi th  t h e  Great  Miami River. These r e s u l t s ,  a s  expected,  a r e  
higher than those concent ra t ions  found i n  the  Great  M i a m i  River where 
mixing and d i l u t i o n  occur.  

The t o t a l  amounts of polonium-210, plutonium-238, and t r i t i u m  discharged 
t o  t he  Grea t  Miami River were 0.6 m i l l i c u r i e s ,  20 m i l l i c u r i e s ,  and 105 
c u r i e s ,  r e spec t ive ly .  
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TABLE 7 

CONCENTRATION OF 2 3 8 P ~  I N  THE GREAT M I A M I  RIVER 
1974 

Number of  Range Average* Percent  
Location Samples (10-8pCi/ml) ( lO ' e~Ci /ml )  of RCG:k* 

5 249 <0 .04  - 0 . 7  ~ 0 . 0 8  +_ 0.02 <O . 04  
-. 

* Minimum Detec t ion  Limit  (MDL) f o r  2 3 a P u  i n  water  i s  0 .04  x 10-8uCi/ml,  
which i s  0.02% of t h e  RCG. 

** RCG - Rad ioac t i v i t y  Concentra t ion Guide = 200 x 1 0 ' e u ~ i / m l .  

TABLE 8 

CONCENTRATION OF TRITIUM I N  THE GREAT MIAMI RIVER 
1974 

Number of Range Average* Percent.  
Locat ion Samples (lo-' p C i  fml) ( 1 0 " . ~ ~ i / r n l )  of  RCG** 

1 249 < 0 . 2  - 5 . 2  ~ 1 . 0  + - 0 . 3  ~ 0 . 1  

* Minimum Detec t ion  Limit  (MDL) f o r  t r i t i u m  i n  water  i s  0 . 2  x 10'6uCi/rnl, 
which i s  0.02% of t h e  RCG. 

** RCG - Rad ioac t i v i t y  Concentra t ion Guide = 1000 x 1 0 ' 6 p ~ i / m l .  



TABLE 9 

CONCENTRATION OF 2 3 8 ~ ~  IN CANALIPOND AREA 
1974 

Number of Range Average** Percent 
Location* Samples (lO'B~Ci/ml) (10-'pCi/ml) of RCG-q-A-L ,. ,. ,. 

6 (North Pond) 249 <0.04 - 1.2 <0.2 + 0.03 - < 0 . 1  

7 (North Canal) 249 0.05 - 1.2 0.5 + 0.04 - 0.3 

8 (South Canal) 249 0.2 - 4.6 1.9 + 0.09 - 0 . 9  

* Locations shown in Figure 3. 
** Minimum Detection Limit (MDL) for 2 3 8 P ~  in water is 0.04 x 10-8~Ci/ml, 

which is 0.02% of the RCG. 

*** RCG - Radioactivity Concentration Guide = 200 x 10-8p~i/ml. 

TABLE 10 

CONCENTRATION OF TRITIUM IN CANAL/POND AREA 
19 74 

Number of Range Average** Percent 
~ocat ion* Samples pCi/ml) pCi/ml) o f RCG+:;:-;~ 

6 (North Pond) 2 49 12 - 72 48 + - 0.8 4.8 

7 (North Canal) 249 18 - 77 55 + - 0.8 5.5 

8 (South Canal) 249 20 - 92 52 + - 0.8 5.2 

* Locations are shown in Figure 3. 
** Minimum Detection Limit (MDL) for tritium in water is 0.2 x 10-6p~i/ml, 

which is 0.02% of the RCG. 

*** RCG - Radioactivity Concentration Guide = 1000 x 10'6~~i/ml. 



E i g h t  a d d i t i o n a l  s u r f a c e  wa te r  l o c a t i o n s  such a s  ponds and s t reams a r e  
sampled q u a r t e r l y .  These l o c a t i o n s  a r e  shown i n  Figure  3 .  A sample of  
approximate ly  four  l i t e r s  i s  c o l l e c t e d  a t  each l o c a t i o n  and analyzed f o r  
plutonium-238, and t r i t i u m  oxide .  The average  c o n c e n t r a t i o n s  of p lu toniun-  
238 measured a t  these  l o c a t i o n s  dur ing  1974 were 0.05% o r  l e s s  of the  R C G .  
The average  c o n c e n t r a t i o n s  of  t r i t i u m  oxide  measured a t  t h e s e  l o c a t i o n s  
were 0.3% o r  l e s s  of t h e  RCG. The r e s u l t s  of the  s u r f a c e  wa te r  monitor-  
i n g  program a r e  summarized i n  Tables  11 and 12. 

I n  t h e  r o u t i n e  environmental  moni tor ing program, d a t a  ob ta ined  f o r  
plutonium-238 i n  wa te r  o v e r e s t i m a t e s  a c t u a l  c o n c e n t r a t i o n s .  Water 
samples of 500 cm3 and coun t ing  t imes  o f  16 h r  have been used i n  the  
r o u t i n e  program and have been more than adequate  t o  demonst ra te  compl i- 
ance  w i t h  g u i d e l i n e s .  Larger  volume samples of wa te r  and longer  count ing 
t i m e s  would be r e q u i r e d  t o  o b t a i n  r e s u l t s  comparable t o  background con- 
c e n t r a t i o n s .  A s  d i s c u s s e d  i n  t h e  preceding paragraphs ,  t h e  plutonium-238 
c o n c e n t r a t i o n  i n  v a r i o u s  environmenta l  wa te r s  has been e s t i m a t e d  a s  onlv 
a  f r a c t i o n  of one pe rcen t  of t h e  RCG, which i n d i c a t e s  tha.t  t h e  impact on 
t h e  environment has  been minor. 

Dr inking w a t e r  from communities i n  t h e  surrounding a r e a  is  sampled quar-  
t e r l y  and analyzed f o r  t r i t ium ox ide .  These communities a r e  shown i n  
F i g u r e  1. The c o n c e n t r a t i o n s  of  t r i t i u m  oxide  were found t o  be l e s s  than 
1 .4% of t h e  RCG. The r e s u l t s  of t h e  community d r i n k i n g  wa te r  sampling 
program a r e  summarized i n  Table 13.  Severa l  p r i v a t e  w e l l s  i n  t h e  v i c i n i t y  
of Mound Laboratory  were a l s o  sampled and analyzed f o r  t r i t i u m  oxide  d w -  
ing 1974. The r e s u l t s  ranged from 32 t o  101 x 10'%Ci/ml which r e p r e s e n t  
3 .2  t o  10.1% of t h e  RCG, r e s p e c t i v e l y .  

Water - Nonradioact ive  

I t  i s  d i f f i c u l t  t o  measure t h e  l e v e l s  of nonrad ioac t ive  p o l l u t a n t s  i n  
t h e  Great  Miami River r e s u l t i n g  from Mound Labora to ry ' s  water  e f f l u e n t  
because o f  t h e  r e l a t i v e l y  h i g h  l e v e l  of t h e s e  p o l l u t a n t s  a l r e a d y  p r e s e n t  
i n  t h e  r i v e r  upstream from t h e  o u t f a l l s .  I n s t e a d ,  a  composite sample 
of b o t h  wa te r  e f f l u e n t  s t reams l e a v i n g  t h e  Laboratory i s  a u t o m a t i c a l l y  
c o l l e c t e d  and analyzed f o r  v a r i o u s  wa te r  q u a l i t y  parameters  a s  r e p o r t e d  
below. The sample volume i s  p r o p o r t i o n a t e  t o  t h e  f l o w  i n  t h e  s t ream.  
The composite e f f l u e n t  w a t e r  samples a r e  analyzed f o r  t h e  l i s t e d  water  
q u a l i t y  parameters  accord ing  t o  s t a n d a r d  techniques4 f o r  waste  water  
a n a l y s i s  accep ted  by t h e  o f f i c e  o f  Water Programs o f  t h e  Environmental 
P r o t e c t i o n  Agency. The e f f l u e n t  s t a n d a r d s  which EPA proposed in l a t e  
1974 f o r  n i n e  t o x i c  p o l l u t a n t s  have been withdrawn u n t i l  t h e  EPA can 
c o l l e c t  a d d i t i o n a l  d a t a .  The r e s u l t s  of the  e f f l u e n t  s t r eam a n a l y s e s  
a r e  summarized i n  Table 14. These r e s u l t s  i n d i c a t e  t h a t  Mound's e f f l u e n t  
s t r eams  have no s i g n i f i c a n t  e f f e c t  on t h e  Great  Miami River and most 
l i k e l y  do n o t  cause  Ohio Stream S tandards  t o  be exceeded.  



TABLE 11 

SUMMARY OF SURFACE WATER MONITORING FOR 2 3 8 P ~  
19 74 

Number of Range Average* Percent 
Location Samples (10' ' O u~i/ml) (10' ' "Cilml) of RCG:'::': 

* Minimum Detection Limit (MDL) for 2 3 8 P ~  is water is 3 x 10"O~~i/ml. 
The MDL = 0.01% of the RCG. 

** RCG - '  Radioactivity Concentration Guide for 'Pu in water = 
20,000 x 10- ' O pCi/ml . 

TABLE 12 

SUMMARY OF SURFACE WATER MONITORING FOR TRITIUM 
1974 

Number of Range Average Percent 
Locat ion Samples (10' p~i/ml) p~i/ml) of ~cG:';:'; 

* Minimum Detection Limit (MDL) for tritium in water is 0.2 x 10'6uCi/ml 
The MDL is 0.02% of the RCG. 

** RCG - Radioactivity Concentration Guide for tritium oxide in water = 
1000 x 10'6p~i/ml. 



TABLE 13 

SUMMARY OF TRITIUM OXIDE LEVELS IN COMMUNITY DRINKING WATER 
19 74 

Number of Range Average* Percent 
Locat ion Samples (10'~u~iIrnl) (10"j vCi/ml) of RCG*;~ 

Bellbrook 4 ~ 0 . 3  - 1.9 ~ 0 . 8  + - 0.3 <O. 08 

Cent erville 4 ~ 0 . 3  - 1.5 <0.9 + - 0.3 ~ 0 . 0 9  

Dayton 4 ~ 0 . 3  - 0.8 c0 . 4  +_ 0.3 ~0.04 

Franklin 4 ~ 0 . 3  - 0.9 ~ 0 . 5  + - 0.3 < O .  05 

Ge man town 4 <0.3 - 1.9 -. <0.9 +_ 0.3 <O. 09 

Miamisburg 4 9 - 24 13.3 +_ 0.5 1.33 

Middletown 4 ~ 0 . 3  - 1.5 <0.8 + - 0.3 ~ 0 . 0 8  

Moraine 4 c0.3 - 1.3 4 . 5  + - 0.3 <O. 95 

South Lebanon 4 

Springboro 4 

Waynesville 4 c0.3 - 0.9 ~ 0 . 5  + - 0.3 c0.05 

West Carrollton 4 <0.3 - 1.8 <1.1 +_ 0.3 <O. 11 

* Minimum Detection Limit (MDL) for tritium oxide is 0.3 x 10'~p~i/rnl. 
The MDL is 0.03% of the RCG. 

** RCG - Radioactivity Concentration Guide for tritium.oxide in water = 
1000 x 10'6u~i/ml. 



TABLE 14 

SUMMARY OF EFFLUENT WATER MONITORING FOR NONRADIOACTIVE 
CONSTITUENTS 

Constituent 

Heavy Metals 
Ant imony 
Arsenic 
Barium 
Beryllium 
Bismuth 
Boron 
Cadmium 
Chromium, Hexavalent 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Silver 
Zinc 

Other Inorganics 
Chloride 
Cyanide 
Sulfate 
Nitrate 
pH 
Total Dissolved Solids 
Dissolved Oxygen 
Phosphate 
Fluoride 

Organic 
Oil & Grease 

Physical Properties 

Average Value 
(mg/l> 

Suspended Solids 



Foods t u f f s  a n d  V e g e t a t i o n  - R a d i o a c t i v e  

Var ious  l o c a l l y  grown f o o d s t u f f s  and v e g e t a t i o n  samples  _ a r e  c o l l e c t e d  
from t h e  s u r r o u n d i n g  a r e a .  The i n t e n t  o f  t h i s  p o r t i o n  o f  t h e  Envrion-  
men ta l  N o n i t o r i n g  Program i s  t o  de t e rmine  i f  t h e r e  i s  a n y  u p t a k e  and 
c o n c e n t r a t i o n  of  r a d i o n u c l i d e s  by p l a n t  o r  an imal  l i f e .  Where p o s s i b l e ,  
s ampl ing  s i t e s  a r e  chosen  a t  maximum d e p o s i t i o n  l o c a t i o n s  p r e d i c t e d  on 
t h e  b a s i s  of t h e  d i f f u s i o n  model deve loped  f o r  Mound L a b o r a t o r y .  F i e l d  
c r o p s ,  f r u i t ,  and  v e g e t a b l e s  a r e  c o l l e c t e d  on t h e  b a s i s  o f  t h i s  d i f f u s i o n  
model.  Milk i s  c o l l e c t e d  from i n d i v i d u a l  farms c l o s e s t  t o  t h e  L a b o r a t o r y .  
A q u a t i c  l i f e  i s  t r a p p e d  from t h e  M i a m i  R ive r  g e n e r a l l y  downstream of  
Miamisburg and  a d j a c e n t  waterways ,  dependent  upon a v a i l a b i l i t y  o f  f i s h .  
Gras s  samples  a r e  c o l l e c t e d  i n  t h e  v i c i n i t y  of  t h e  s u r f a c e  w a t e r  l o c a t i o n s  
l i s t e d  i n  T a b l e s  11 and 12 .  A s  mentioned p r e v i o u s l y ,  commercial  s a l e s  
of  polonium-210 from Mound L a b o r a t o r y  have c e a s e d .  S i n c e  a i r  and w a t e r  
a r e  mon i to red  f o r  polonium-210, and  no  s i g n i f i c a n t  i n c r e a s e s  have  been 
o b s e r v e d ,  f o o d s t u f f  samples  a r e  n o t  a n a l y z e d  f o r  polonium-210. The 
plutonium-238 c o n t e n t  o f  t h e  f o o d s t u f f  a n d - - v e g e t a t i o n  samples  i s  d e t e r -  
mined by s l o w l y  e v a p o r a t i n g  t h e  samples  t o  d r y n e s s  and  t h e n  p roceed ing  
w i t h  t h e  same t e c h n i q u e s  u s e d  f o r  plutonium-238 a n a l y s e s  o f  a i r  samples .  
Milk samples  a r e  a n a l y z e d  f o r  t r i t i u m  ox ide  by d i s t i l l i n g  t h e  w a t e r  
f r a c t i o n  from a n  a l i q u o t  o f  t h e  e n t i r e  sample. The d i s t i l l a t e  i s  then  
a n a l y z e d  f o r  t r t t i u m  b y  l i q u i d  s c i n t i l l a t i o n  s p e c t r o m e t r y  i n  t h e  same 
manner a s  t h e  w a t e r  samples  p r e v i o u s l y  d i s c u s s e d  i n  t h i s  r e p o r t .  The 
r ema in ing  f o o d s t u f f  samples  a r e  a n a l y z e d  f o r  t r i t i u m  by o x i d i z i n g  t h e  
samples  i n  a  c o n t r o l l e d  a i r  s t r e a m  a n d  c o l l e c t i n g ' t h e  combust ion  p r o d u c t s .  

a   he t r i t i u m  c o n t e n t  o f  t h e  combust ion  p r o d u c t s  i s  t h e n  de t e rmined  by 
l i q u i d  s c i n t i l l a t i o n  s p e c t r o m e t r y  as d i s c u s s e d  above .  T h i s  t e c h n i q u e  
a l l o w s  a n a l y s i s  f o r  t o t a l  t r i t i u m  i n  t h e  samples  r a t h e r  t h a n  t r i t i u m  
o x i d e  o n l y .  The r e s u l t s  o f  t h e  f o o d s t u f f  and  v e g e t a t i o n  a n a l y s e s  a r e  
summarized i n  Table  15 .  The c o n c e n t r a t i o n  i s  g i v e n  i n  t e rms  o f  t h e  
sample w e i g h t  b e f o r e  e v a p o r a t i o n  t o  d r y n e s s .  The v e g e t a b l e s  a n a l y z e d  
i n c l u d e d  p o t a t o e s  and  toma toes .  The f i e l d  c r o p s  a n a l y z e d  were t h e  e d i b l e  
p o r t i o n s  o f  c o r n  and  soybeans .  The sample o f  a q u a t i c  l i f e  a n a l y z e d  i n -  
c l u d e d  o n l y  t h e  e d i b l e  f l e s h y  p o r t i o n s  o f  t h e  f i s h .  No e v i d e n c e  has  
been  found ,  as y e t ,  t h a t  t h e r e  i s  a n y  s i g n i f i c a n t  u p t a k e  and  c o n c e n t r a t i o n  
by p l a n t  o r  an ima l  l i f e  o f  t h e s e  r a d i o n u c l i d e s  hand led  a t  Mound 
L a b o r a t o r y .  

S o i l  and  S i l t  - R a d i o a c t i v e  

The s o i l  sampl ing  program h a s  i n c l u d e d  two a s p e c t s  o f  s o i l  m o n i t o r i n g .  
One a s p e c t ,  which was r e p o r t e d  i n  MLM-1922 Envi ronmenta l  Mon i to r ing  
R e p o r t ,  J u l y  - December 1971 and  1971 Summary, i s  t h e  e v a l u a t i o n  o f  t h e  
r e s u s p e n d a b l e  amounts o f  plutonium-238 i n  s o i l .  For  t h i s  e v a l u a t i o n ,  
s u r f a c e  s c r a p i n g s ,  a p p r o x i m a t e l y  o n e - e i g h t h  i n c h  deep ,  o f  u n d i s t u r b e d  
s o i l  a r e  c o l l e c t e d  and  a n a l y z e d .  Review o f  t h e  pathways t o  man t h a t  
p lu ton ium c o u l d  f o l l o w  from s ' o i l  t o  man, i n d i c a t e  t h a t  t h e  most l i k e l y  
pathway i s  i n h a l a t i o n  of  r e suspended  m a t e r i a l .  T h e r e f o r e ,  e v a l u a t i o n  
o f  r e s u s p e n d a b l e  p lu ton ium i n  s o i l  i s  b e s t  accompl ished  b y  con t inuous  
h i g h  volbme a i r  s ampl ing ,  n o t  o n l y  because  t h i s  samples  t h e  d i r e c t  a 



T
A
B
L
E
 
15
 

S
U
M
M
A
R
Y
 O
F 
F
O
O
D
S
T
U
F
F
S
 &

 
VE
GE
TA
TI
ON
 
AN
AL
YS
IS
 

1
9
7
4
 

2
 3
 8
 P
u
 
(
1
0
-
8
p
~
i
/
g
)
 

T
r
i
t
i
u
m
 

pC
i/
g)
 

T
v
~
e
 of
 

N
u
m
b
e
r
 '
o
f
 

P
e
r
c
e
n
t
 

P
e
r
c
e
n
t
 

s
a
m
p
l
e
 

S
a
m
p
l
e
s
 

Ra
ng
e 

Av
er
ag
e*
 

RC
G*
* 

Ra
ng
e 

Av
er
ag
e*
**
 

o
f
 R
CG
**
**
 

M
i
l
k
 

3
 

0
.
3
 -

 0
.
4
 
0
.
3
4
 5

 0
.
1
 

0
.
2
 

0
.
5
 -

 0
.9
 

0
.
7
 f
 0
.
5
 

0
.
0
7
 

F
r
u
i
t
s
 &

 
V
e
g
e
t
a
b
l
e
s
 

2
 

c0
.1
 -

 0
.
2
 
<
0
.
1
7
 f
 0
.
0
4
 
<
0
.
0
9
 

0
.
9
 - 

3.
3 

1
.
4
 +

 - 
0
.
5
 

0
.
1
4
 

Gr
as
s 

1
2
 

<
0
.
1
 - 

1
.
7
 
<
0
.
7
 
f
 0
.
0
2
 
c
0
.
3
 

0
.
7
 - 

2
.
3
 

1
.
5
 f
 0
.
5
 

0
.
1
5
 

F
i
e
l
d
 C
ro
ps
 

1
 

-
-

-
 
0.
8 
f
 0
.
0
2
 

0
.
4
 

-
-

-
 

- 
- 

- 
- 

- 
A
q
u
a
t
i
c
 L
i
f
e
 

3
 

<
0
.
3
 - 

0
.
5
 
~
0
.
3
7
 
f
 0
.
1
 

<
0
.
2
 

~
0
.
1
 - 
2
.
8
 

<
1
.
2
 +

 - 
0.
5 

<
O
.
 1
2
 

* 
Mi
ni
mt
un
 
D
e
t
e
c
t
i
o
n
 L
i
m
i
t
 
(M
DL
) 
f
o
r
 
2

3
8

~
~

 
in
 
f
o
o
d
s
t
u
f
f
s
 r
a
n
g
e
s
 f
ro
m 
0
.
0
6
 x
 
lo
-'
 
to
 
0
.
3
 x
 1
0
"
~
c
i
/
g
.
 

T
h
e
 I

@
L 

r
a
n
g
e
s
 f
ro
m 
0
.
0
3
 t
o 
0
.
1
%
 o
f
 t
he
 
R
C
G
.
 

**
 R
CG
 
- 
R
a
d
i
o
a
c
t
i
v
i
t
y
 C
o
n
c
e
n
t
r
a
t
i
o
n
 G
u
i
d
e
 f
or
 
2
3
8
P
u
 in
 w
a
t
e
r
 

=
 
2
0
0
 x
 
1
0
-
8
p
~
i
/
g
.
 

**
* 
M
i
n
i
m
u
m
 D
e
t
e
c
t
i
o
n
 L
i
m
i
t
 
fo
r 
tr
it
iu
m 
in
 
f
o
o
d
s
t
u
f
f
s
 i
s 
0
.
1
 x
 !

~
O
-
~
I
J
C
~
/
~
.
 

T
h
e
 M
D
A
 
is
 
0.
01
% 
of
 

th
e 
R
C
G
.
 

**
**

 R
CG
 
- 
R
a
d
i
o
a
c
t
i
v
i
t
y
 C
o
n
c
e
n
t
r
a
t
i
o
n
 G
ui
de
 
f

~
r

.
~

~
 

o
x
i
d
e
 i
n 
w
a
t
e
r
 =

 
1
0
0
0
 x
 
1
0
-
6
p
~
i
/
g
.
 



pathway t o  man, b u t  a l s o  because  a i r  sampling and a n a l y s e s  a r e  more 
a c c u r a t e  and r e p r o d u c i b l e  than  s o i l  sampling and a n a l y s e s .  I f  a i r  
sampling r e s u l t s  i n d i c a t e  a  p o t e n t i a l  problem i n  t h i s  a r e a ,  s u r f a c e  
s o i l  sampling w i l l  be resumed. 

The second a s p e c t  of s o i l  moni to r ing ,  which was a l s o  r e p o r t e d  i n  l'L31.1- 
1922 and MLM-2028 (Environmental  Monitoring Repor ts  f o r  1971 and 1972) ,  
i s  s o i l  c o r e  sampling.  The purpose of t h i s  type  o f  s o i l  sampling i s  
t h e  documentat ion,  f o r  h i s t o r i c a l  purposes ,  o f  t h e  t o t a l  accumulat ion 
and d i s t r i b u t i o n  of  p lu tonium d e p o s i t e d  o f f s i t e ,  and f o r  v e r i f i c a t i o n  
o f  Mound ~ a b o r a t o r y ' s  a tmospher ic  d i f f u s i o n  model. P r e s e n t  p lans  a r e  
t o  complete the  i n i t i a l  t o t a l  i n v e n t o r y  d u r i n g  1975 and t o  then r e p e a t  
and r e f i n e  t h e  inven to ry  over  t h e  nex t  f  i v e - y e a r  i n t e r v a l ,  i .  e  . , a  
r e v i s e d  and .updated  i n v e n t o r y  completed by 1980. S o i l  c o r e  samples 
3 .5  inches  i n  d i a m e t e r ,  approx imate ly  12 inches  deep,  a r e  taken f o r  t h e  
i n v e n t o r y  d e t e r m i n a t i o n .  Core samples were c o l l e c t e d  a t  two l o c a t i o n s  
i n  each quadrant  around t h e  Labora to ry  dur ing  1974. These l o c a t i o n s  
a r e  shown i n  Figure  1. Ten c o r e s  were c o 4 l e c t e d  from a  square  a r e a  
30 f t  (9 . lm)  on a  s i d e ,  ak  each  l o c a t i o n  and composited t o  form one 
c o r e  sample. 

S o i l  samples a r e  d i g e s t e d  w i t h . a n  a c i d  mixture  t o  e x t r a c t  t h e  plutonium. 
The s o l u t i o n  i s  t h e n  passed o v e r  an ion  exchange column s p e c i f i c  f o r  
plutonium and analyzed i n  t h e  same manner a s  t h e  p a r t i c u l a t e  a i r  samples 
p r e v i o u s l y  d i s c u s s e d  i n  t h i s . r e p o r t .  Th i s  l e a c h  method h a s  been compared 
w i t h  a  f u s i o n  method f o r  s o i l  a n a l y ~ i s . ~  Good agreement was ob ta ined  
between t h e  two methods o f  a n a l y s i s .  The l e a c h  method was chosen f o r  
t h e  s o i l  a n a l y s i s  because  l a r g e r  samples, which minimize sampling and 
a l i q u o t i n g  e r r o r s ,  and i n c r e a s e d  s e n s i t i v i t y  can be handled  wi th  t h i s  
method. The r e s u l t s  o f  t h e  c o r e  sampling program f o r  1974 a r e  summarized 
i n  Table  16 .  A s  mentioned p r e v i o u s l y  i n  t h i s  r e p o r t ,  no  s t a n d a r d s  have 
been e s t a b l i s h e d  f o r  r a d i o a c t i v e  s p e c i e s  i n  s o i l .  A d d i t i o n a l  sample 
a n a l y s e s  a r e  n e c e s s a r y  b e f o r e  a  t o t a l  inven to ry  can be c a l c u l a t e d  and 
t h e s e  a r e  c o n t i n u i n g  a s  p a r t  of Mound L a b o r a t o r y ' s  comprehensive Environ- 
menta l  Con t ro l  Program. 

P r e l i m i n a r y  samples  c o l l e c t e d  from o f f  s i t e  sediment . i n  t h e  Miami-Erie 
Canal a r e a  n e a r  Mound Labora to ry  i n d i c a t e d  t h a t  plutonium-238 concen t ra -  
t i o n s  were s u b s t a n t i a l l y  above b a s e l i n e  l e v e l s .  A s  a  r e s u l t ,  an e x t e n s i v e  
sampling and a n a l y s i s  program was performed dur ing  1974 t o  de termine  the  
plutonium-238 c o n c e n t r a t i o n s  a s  a  f u n c t i o n  o f  dep th  and l o c a t i o n  i n  a  
d r a i n a g e  d i t c h ,  t h e  c a n a l ,  two ponds, a  run-of f  hol low,  a  c a n a l  over-  
f low c r e e k  and the  Great  Miami Rive r .  The plutonium-238 c o n c e n t r a t i o n  
d a t a  was used t o  e s t i m a t e  t h e  t o t a l  i n v e n t o r y  of  plutonium-238 d e p o s i t e d  
i n  t h e s e  waterways, t o  de termine  t h e  e x t e n t  of t h e  con tamina t ion ,  and t o  
e v a l u a t e  t h e  p o t e n t i a l  h e a l t h  haza rds  t o  t h e  g e n e r a l  popu la t ion  o f  the  
a r e a .  

The d e t a i l e d  hazard  a n a l y s i s  o f  t h e  presence  o f  plutonium i n  t h e  s i l t  o f  
t h e  canal /ponds  i n d i c a t e s  t h a t  t h e r e  i s  no s i g n i f i c a n t  r a d i o l o g i c a l  
impact  on t h e  a r e a  and no s h o r t  o r  long term h e a l t h  hazard .  



TABLE 1 6  

SUMMARY OF SOIL CORE ANALYSIS FOR 2 3 8 ~ ~ -  

1974 

Location * 
(Direction & Distance) 

115' 60m (200 ft.) 

180° 1900m (6300 ft.) 5.6 + - 0.5 

20S0 1500m (5000 ft.) 4.4 + - 0.7 

270' 150m (500 ft.) 

270' 460m (1500 ft.) 0.40 +. - 0.20 

320 O 120m (400 ft.) 42 + - 2 

* Locations are shown in Figure 1. Direction is from approximate 
center of plant and distances are measured from site boundary. 

** Minimum Detection Limit for 2 3 8 ~ u  in soil is 0.004 x 10'~p~i/rn~. 

NOTE:. No standards for radioactive species in soil have been 
established. 



EVALUATION OF DOSE TO THE PUBLIC 

A dose  a s s e s s m e n t  was done f o r  e a c h  r a d i o n u c l i d e  found i n  s i g n i f i c a n t  
q u a n t i t i e s  i n  Mound L a b o r a t o r y ' s  e f f l u e n t  streams. These r a d i o n u c l i d e s  
a r e  t r i t i u m ( o x i d e )  and plutonium-238.  T r i t i u m  (ox ide )  i s  t h e  o n l y  r a d i o -  
n u c l i d e  f o r  which t h e  c r i t i c a l  o rgan  i s  t h e  whole body. The c r i t i c a l  
organ  f o r  plutonium-238 i s  assumed t o  be t h e  bone. 

The dose  e s t i m a t e s  were based on env i ronmen ta l  mon i to r ing  d a t a  f o r  1974. 
The dose  e s t i m a t e s  f o r  a i r  were based  on p e r i m e t e r  and o f f s i t e  c o n t i n u o u s  
a i r  sampl ing  d a t a ,  (minus background) ,  and  t h e  waterborne  r a d i o n u c l i d e  
dose e s t i m a t e  was based  o n l y  on t r i t i u m  i n  d r i n k i n g  w a t e r  f o r  t h e  l o c a l  
a r e a .  The l e v e l s  o f  o t h e r  r a d i o n u c l i d e s  i n d i c a t e d  background o r  non- 
d e t e c t a b l e  l e v e l s  i n  d r i n k i n g  wa te r  and  were t h u s  n o t -  f a c t o r e d  i n .  The 
e s t i m a t e s  were a r r i v e d  by use of the r a t i o  'of t h e  observed.  c o n c e n t r a t i o n  
t o  t h e  a p p l i c a b l e  RCG. 

The dose  e s t i m a t e s  o b t a i n e d  f o r  t h e  maximum p o t e n t i a l  a t  t h e  s i t e  
boundary w e r e , b a s e d  on t h e  , h i g h e s t  s i n g l e  a n n u a l  a v e r a g e  of t h e  f i v e  
o n s i t e  c o n t i n u o u s  a i r  sample r s  l o c a t e d  i n  t h e  p rox imi ty  of  t h e  s i t e  
boundary.  

The maximum dose  t o  a n  i n d i v i d u a l  was a l s o  based  on t h e  s i n g l e  h i g h e s t  
y e a r l y  a v e r a g e  of 5 o n s i t e  c o n t i n u o u s  a i r  s ample r s .  The maximum dose  t o  
p o p u l a t i o n  g r o u p ( s )  was based  on t h e  s i n g l e  h i g h e s t  y e a r l y  a v e r a g e  of  
20 o f f s i t e  c o n t i n u o u s  a i r  s ample r s  s u r r o u n d i n g  t h e  Labora to ry .  These 
r e s u l t s  of d o s e  e s t i m a t e s  a r e  g i v e n  below: 

A s  mentioned e a r l i e r ,  bone i s  t h e  c r i t i c a l  organ  f o r  
p lu tonium.  T h e r e f o r e ,  t h e  v a l u e s  i n d i c a t e d  below a r e  
e s t i m a t i o n s  f o r  maximum p o t e n t i a l  dose  t o  bone a t :  (1) 
t h e  s i t e  boundary;  ( 2 )  o f  i n d i v i d u a l s ;  and  (3) of popula- 
t i o n  g r o u p ( s )  . The dose  l i s t e d  r e p r e s e n t s  t h e  annua l  
i n t e r n a l  dose  f o l l o w i n g  a c o n t i n u o u s  exposure  f o r  50 y e a r s  
t o  a i r b o r n e  c o n c e n t r a t i o n s  of  plutonium-238 e q u i v a l e n t  t o  
t h o s e  measured i n  t h e  environment  d u r i n g  1974. 

Maximum dose  t o  bone a t  t h e  s i t e  boundary - 5.8 m r e m  
Maximum dose  t o  bone i n  i n d i v i d u a l s  - 5.8 mrem 
Maximum dose  t o  bone i n  p o p u l a t i o n  g r o u p ( s )  - 0.85 mrem 

T r i t i u m  ( o x i d e )  

The c r i t i c a l  organ f o r  t r i t i u m  ( o x i d e )  i s  t h e  whole 
body. T h e r e f o r e ,  t h e s e  d o s e s  a r e  e s t i m a t i o n s  f o r  whole 
body dose  w i t h  t h e  dose  from t r i t i u m  ( o x i d e )  i n  l o c a l  



dr ink ing  water  f ac to red  in. The o the r  r ad ionuc l ides  
apparen t ly  have had no e f f e c t  on l o c a l  d r ink ing  water  
s i n c e  t he  va lues  based on environmental monitoring a r e  
background o r  no t  de t ec t ab l e .  The t r i t i u m  (oxide)  whole 
body dose e s t ima t ions  a r e  shown below: 

Maximum p o t e n t i a l  dose a t  s i t e  boundary - 1.8 mrem/yr 
Maximum dose t o  an i nd iv idua l  - 6.5 mremlyr 
Maximum dose t o  populat ion group(s)  - 1.5 mrem/yr 

The 50-mile (80 km) person-rem (whole body) dose e s t i m a t e s  were based on 
average t r i t i u m  (oxide)  da t a  from environmental  a i r  sampling s t a t i o n s  
out  t o  a d i s t ance  of 20 miles  (32 km) from Mound Laboratory.  The va lue  
from 20 t o  50 miles  was based on the average l e v e l s  of  t r i t i u m  a t  20 
mi les ,  ex t r apo la t ed  ou t  t o  50 miles.  The dose from t r i t i u m  (oxide) in 
the  l o c a l  d r ink ing  water  was a l s o  included i n  t h i s  e s t ima te .  The r e s u l t s  
of the  e s t ima te ,  cons ider ing  a t o t a l  of 2,800,000 people i n  the  50-mile 
r a d i u s ,  i s  56 person-rem. 

For comparison the  person-rem va lue  from n a t u r a l  r a d i a t i o n ,  inc lud ing  
cosmic r ays  and t e r r e s t r i a l  r a d i a t i o n ,  would be approximately 320,000 
person-rem. The dose commitment due t o  n a t u r a l  background t r i t i u m  i s  
82 person-rem. 
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APPENDIX 
APPLICABLE STANDARDS 

Radioac t ive  Standards  

I n  conformance w i t h  Federa l  Rad ia t ion  CouncZl (FRC) g u i d e l i n e s  and ERDA 
Manual Chapter  0524, "Standards f o r  Rad ia t ion  P r o t e c t i o n , "  o f f s i t e  
sample r e s u l t s  a r e  compared w i t h  RCG'  s  e s t a b l i s h e d  f o r  t h e  g e n e r a l  
popu la t ion .  These R C G 1 s  a r e  de r ived  by d i v i d i n g  t h e  R C G ' S  f o r  an 
u n c o n t r o l l e d  a r e a  by 3. 

Ons i t e  sample r e s u l t s  a r e  compared w i t h  t h e  u n c o n t r o l l e d  a r e a  RCG1s 
r a t h e r  than t h e  c o n t r o l l e d  a r e a  R C G 1 s  which p rov ides  a  c o n s e r v a t i v e  
e v a l u a t i o n  by approximate ly  a  f a c t o r  of  10.  

-- 

The RCG v a l u e s  ( i n  mic rocur ies  pe r  m i l l i l i t e r  - u ~ i / m l )  used f o r  compari- 
son purposes f o r  t h e  v a r i o u s  types  of  samples i n  t h i s  r e p o r t  a r e  l i s t e d  
below. I n  a l l  c a s e s ,  t h e s e  a r e  t h e  most r e s t r i c t i v e  R C G 1 s .  

General  Popu la t ion  

A i r  - 
Polonium-210 : 2 x 10'la c l C i / m l  
Plutonium-238: 2 x LO-14 uCi/ml 
T r i t i u m  : 7 x 10'" c l C i / m l  

Water - 

u n c o n t r o l l e d  Area 

A i r  - 
polonium-210 : 7 x 10- la  u C i / m l  
Plutonium-238: 7 x  10- l4  c l ~ i / m l  

T r i t i u m  : 2  x lo-' pCi/ml 

Mixture - 
I n  a d d i t i o n  t o  t h e  RCG v a l u e s  f o r  the  i n d i v i d u a l  r a d i o n u c l i d e s ,  t h e  
Standards  f o r  Rad ia t ion  P r o t e c t i o n  (ERDA Manual Chapter 0524) , i n d i c a t e  
t h a t  i f  a  mixture  o f  more than one r a d i o n u c l i d e  occurs  i n  a i r  o r  w a t e r ,  
t h e  fo l lowing  g u i d e l i n e s  s h a l l  be used. The r a t i o  between the  concen t ra -  
t i o n  of each r a d i o n u c l i d e  p r e s e n t  i n  the  mixture  and i t s  r e s p e c t i v e  RCG 



s h a l l  be determined.  The sum of t h e s e  r a t i o s  f o r  a l l  t h e  r a d i o n u c l i d e s  
i n  t h e  mix tu res  should  n o t  exceed u n i t y .  A r a d i o n u c l i d e  should  no t  be 
c o n s i d e r e d  p a r t  of t h e  mixture  i f  the r a t i o  o f  t h e  c o n c e n t r a t i o n  of t h e  
r a d i o n u c l i d e  t o  i t s  RCG i s  n o t  g r e a t e r  than 1 /10  p r o v i d e d - t h a t  t h e  sum 
o f  a l l  such excluded r a t i o s  does n o t  exceed 114. 

F o o d s t u f f s  

There a r e  no RCG v a l u e s  s p e c i e d  f o r  f o o d s t u f f s  as such s i n c e  t h e  wa te r  
c o n t e n t  o f  food was taken i n t o  account  i n  t h e  d e t e r m i n a t i o n  of RCG v a l u e s  
f o r  w a t e r .  Cons ide ra t ion  of  r a d i o n u c l i d e s  i n  food i s  n e c e s s a r y  on ly  i n  
c a s e  of  c o n c e n t r a t i o n  i n  food d u r i n g  p rocess ing  o r  i n  c a s e  i t  e n t e r s  t h e  
food from o t h e r  s o u r c e s .  For purposes of  p rov id ing  a  r e f e r e n c e  p o i n t ,  t h e  
RCG f o r  wa te r  conver ted  t o  mic rocur ies  p e r  gram i s  used f o r  comparison. 

S o i l  

There a r e  no g u i d e l i n e s  e s t a b l i s h e d  f o r  r a d i o a c t i v e  spec ies ,  i n  s o i l .  

Nonradioact ive  S tandards  - 

The Ohio EPA has  e s t a b l i s h e d  Water Q u a l i t y  Standards  (EP-1-EP-9) and A i - r  
q u a l i t y  S tandards  (EP-10-EP-19). The s t a n d a r d s  l i s t e d  below a r e  excerp ted  
from t h e s e  r e g u l a t i o n s .  

A i r  - 
The s t a n d a r d s  l i s t e d  below a r e  S t a t e  of  Ohio Ambient 

Q u a l i t y  S tandards .  N a t i o n a l  Ambient A i r  Q u a l i t y  S tandards  
are shown i n  p a r e n t h e s e s .  A s  p r e v i o u s l y  s t a t e d ,  none of 
Mound Laboratory  o p e r a t i o n s  invo lve  s i g n i f i c a n t  emiss ions  
t o  war ran t  environmenta l  sampling f o r  t h e s e  n o n r a d i o a c t i v e  
p o l l u t a n t s  a t  t h i s  t i m e .  

POLLUTANT CONCENTRATION REMARKS 

suspended 60 micrograms/m3 Maximum annua l  geo- 
P a r t i c u l a t e s  ( a )  (75 pr imary,  . m e t r i c  mean a t  any 

60 secondary)  (g)  sampling s i t e .  

150 micrograms /m3 Maximum 24-hour con- 
(260 pr imary,  150 c e n t r a t i o n  n o t  t o  be 
secondary)  exceeded more than 1 

day p e r  y e a r .  

S u l f u r  Dioxide (b) 60 microgram/m3 Maximum a n n u a l  a r i t h -  - -- 
- - (80mi-c rograms/d)  met tc  m e a n c o n c e n t r a t i o n .  

. , .  

260' micrograms/m3 . . Maximum 24-hour con- 
(365 micrograms/m3) c e n t r a t i o n  n o t  t o  be 

, . exceeded more than 1% 
of  t h e  t i m e  on annua l  
b a s i s .  



POLLUTANT CONCENTRATION REMARKS 

Carbon Monoxide ( c )  1 0  milligrams/m3 Maximum 8-hour a r i t h -  
(10 milligrams/m3 ) metic  mean c o n c e n t r a t i o n  

n o t  be be exceeded more 
than one 8-hour pe r iod  
pe r  y e a r .  

Photochemical 119 micrograms/m3 Maximum 1-hour a r i t h -  
Oxidants (d )  met ic  mean. 

79 mi,crograms /m3 Maximum 4-hour a r i t h -  
met ic  mean n o t  t o  be 
exceeded more than  one 
consecu t ive  4-hour 
pe r iod  pe r  y e a r .  

Maximum 24-hour a r i t h -  
met ic  mean n o t  t o  be 
exceeded more than 
one day p e r  y e a r .  

NON METHANE 
Hydrocarbons ( e )  126 micrograms /m3 Maximum 3-hour a r i t h -  

(160 micrograms) met i c  mean c o n c e n t r a t i o n  
between the hours  of  
6 AM & 9 PM. 

331 micrograms/m3. Maximum 24-hour a r i t h -  
met ic  mean c o n c e n t r a t i o n  
n o t  t o  be exceeded more 
than one day p e r  yea r .  

Ni t rogen Oxides (f) 100 micrograms/m3 Annual a r i t h m e t i c  mean. 
(LOO micrograms) 

250 micrograms/m3 24-hour c o n c e n t r a t i o n  
(250 micrograms) n o t  t o  be exceeded more 

than one time p e r  y e a r .  

( a )  Housed h i g h  volume sampler .  

(b)  Hourly c o n c e n t r a t i o n s ,  con t inuous  sampling, u t i l i z i n g  t h e  
colorome t r i c  a n a l y t i c a l  method. 

Average 24-hour c o n c e n t r a t i o n  - determined by h o u r l y  i n t e g r a t e d  
d a t a  ob ta ined  a s  above, o r  through u s e  of 24-hour b u b b l e r s ,  
u t i l i z i n g  t h e  West-Geake a n a l y t i c a l  procedure .  



( c )  Continuous sampling,  u t i l i z i n g  t h e  n o n - d i s p e r s i v e  i n f r a r e d  
p r  i n c  i p l e  . 

(d)  Continuous sampling,  u t i l i z i n g '  a  chemiluminescent  method. e 
( e )  Determined a s  t h e  d i f f e r e n c e  between t o t a l  hydrocarbon con- 

c e n t r a t i o n s  and methane c o n c e n t r a t i o n s ,  which a r e  determined 
by t h e  use  of con t inuous  sampling,  u t i l i z i n g  t h e  f lame ion-  
i z a t i o n  methods p rov id ing  a  s e p a r a t e  measurement of  t h e  
me thane f r a c  t ion .  

( f )  Average 24-hour c o n c e n t r a t i o n  - determined by h o u r l y  i n t e g r a t e d  
d a t a  ob ta ined  a s  above,  o r  through u s e  of  24-hour b u b b l e r s ,  
u t i l i z i n g  t h e  Jacob-Hochheiser  o r  a r s e n i t e  a n a l y t i c a l  
procedures .  

(g)  Primary s t a n d a r d s :  d e f i n e s  l e v e l s  of a i r  q u a l i t y  which a r e  
n e c e s s a r y  t o  a d e q u a t e l y  p r o t e c t  the  
p u b l i c  h e a l t h .  

Secondary s t a n d a r d :  d e f i n e s  l e v e l s  of  a i r  q u a l i t y  which a r e  
n e c e s s a r y  t o  p r o t e c t  t h e  p u b l i c  w e l f a r e  
from any known o r  a n t i c i p a t e d  a d v e r s e  
e f f e c t s  of a  p o l l u t a n t .  

Water 

The s t a n d a r d s  l i s t e d  below a r e  Wqter Q u a l i t y  S tandards  e s t a b l i s h e d  by 
t h e  Ohio EPA. These s t a n d a r d s  a r e  s t r eam s t a n d a r d s  and a p p l y  t o  a  s t r eam 
beyond a  s u i t a b l e  mixing zone p e r m i t t e d  f o r  d i s c h a r g e s .  They should  n o t  
be compared w i t h  e f f l u e n t  c o n c e n t r a t i o n s .  

C o n s t i t u e n t  Average Concen t ra t ion  (mg/l)  

Dissolved Oxygen 
pH 
Feca l  Col i form 
Dissolved S o l i d s  
Ammonia 
Arsenic  
Barium 
Cadmium 
Chlor ide  
Chromium (Hexavalent)  
Cyanide (Free )  
F l u o r i d e  
Foaming Agen-t s -(MBAS-) 
I r o n  
Lead 
Manganese 
Mercury 
O i l  & Grease 

5 .0  
6-9 

200 p e r  100 m l  
1500 

1 . 5  
0.05 
0 . 8  
0.005 

250 
0 .05  
0.005 
1 . 3  
.O..-s.~ 
1 
0.04 
1 
0.0005 
5  



Constituent 

Phenols 
Selenium 
Silver 
Copper 
Zinc 

Average Concentration (mg/l) 

* Dependent on CaCO, hardness. 
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This report was prepared by the Environmental Control Section 
of the Personnel Safety and Environmental Control Function in the 
Administration Department at Mound Laboratory. Sample analyses 
and data reduction were performed by the Analytical and Develop- 
ment group of the Environmental Control Section. Particulate 
samples and data were also received from the Air Pollution Con- 
trol Section of the Montgomery County Combined General Health 
District which -acts as the Regional Air Pollution Control 
Agency in this region for the Ohio Environmental Protection 
Agency . 



INTRODUCTION 

Mound Laboratory i s  s i t u a t e d  on 180 a c r e s  o f  land i n  Miamisburg, Ohio. 
This l o c a t i o n  i s  approximately 16 km (10 m i l e s )  southwest  o f  Dayton. 
The predominant geographical  f e a t u r e  i n  t h e  f ive-county  r eg ion  
surrounding t h e  Laboratory i s  t h e  Great  Miami River  which flows from 
t h e  n o r t h e a s t  t o  t h e  southwest through Miamisburg. This  r i v e r  v a l l e y  
a rea  i s  g e n e r a l l y  h igh ly  i n d u s t r i a l i z e d .  The remainder of t h e  r e g i o n  
i s  predominantly a g r i c u l t u r a l  wi th  some l i g h t  i n d u s t r y  and s c a t t e r e d  
r e s i d e n t i a l  communities. The l o c a t i o n  and popu la t i on  of t h e s e  communi- 
t i e s  a r e  shown i n  F igure  1. The primary a g r i c u l t u r a l  a c t i v i t y  i n  t h e  
a r e a  i s  r a i s i n g  f i e l d  crops such as  corn and soybeans.  Approximately 
1 0 %  of t h e  land a r e a  i n  a g r i c u l t u r a l  u se  i s  devoted t o  p a s t u r i n g  l i v e -  
s t o c k . '  

Weather c o n d i t i o n s  i n  t h e  a rea  a r e  descr ibed  a s  moderate.  The average 
annual p r e c i p i t a t i o n  is approximately 91  cm (36 i n . )  and i s  even ly  
d i s t r i b u t e d  throughout  t h e  year .  Winds predominate out  o f  t h e  sou th  
o r  west except  dur ing  t h e  summer months when a  h i g h e r  f requency i s  
observed out  of t h e  southwest .  The wind speed averages  about  16 km 
(10 mi les )  per  hour annual ly . '  

Mound Laboratory began opera t ion  i n  1949. I t s  m i s s ion  c u r r e n t l y  i n -  
c ludes  r e s e a r c h ,  development, eng ineer ing ,  and produc t ion  o f  components 
f o r  t h e  AEC weapons program; r e s e a r c h ,  development, and produc t ion  of  
exp los ive  m a t e r i a l s ;  s epa ra t i on ,  p u r i f i c a t i o n ,  and s a l e  o f  s t a b l e  i s o -  
topes  of t h e  noble  gases ;  and development, de s ign ,  and f a b r i c a t i o n  of 
r a d i o i s o t o p i c  h e a t  sources  f o r  medical  a p p l i c a t i o n s  and u s e  i n  space  
exp lo ra t i on .  Radionucl ides  c u r r e n t l y  being handled i nc lude  plutonium-238, 
polonium- 210, and t r i t i u m .  

I n t e r e s t  i n  t h e  h e a l t h  and s a f e t y  of employes and t h e  p u b l i c  i s  mani- 
f e s t ed  by an Environmental Control  Program which has  been i n  e x i s t e n c e  
cont inuous l y  throughout  t he  Laboratory'  s  h i s t o r y .  Fundamental o b j e c t i v e s  
of t he  Environmental Control  Program a r e  t h e  containment o f  r a d i o a c t i v e  -- 
waste and c o n t r o l  o f  nonrad ioac t ive  e f f l u e n t s  t o  l e v e l s  w e l l  w i t h i n  
e x i s t i n g  o r  proposed s tandards .  A s  p a r t  of t h i s  c o n t r o l  f u n c t i o n ,  a l l  
e f f l u e n t s  c o n t a i n i n g  p o l l u t i n g  m a t e r i a l s  a r e  c o n t r o l l e d  a t  each o p e r a t -  
ing s t e p .  As a  r e s u l t  of t h i s  c o n t r o l ,  any r e l e a s e s  of low- leve l  gaseous 
and l i q u i d  wastes  t o  t h e  environment a r e  c a r e f u l l y  c b n t r o l l e d  and d i s -  
persed t o  ensu re  t h a t  concen t ra t ions  a r e  w e l l  w i t h i n  recommended s t a n d a r d s .  
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FIGURE 1 - Off-site air and soil sampling locations. 



R a d i o n u c l i d e s  i n  p a r t i c u l a t e  form a r e  removed from a i r  e f f l u e n t s  by 
t h e  u s e  of h i g h - e f f i c i e n c y  p a r t i c u l a t e  a i r  (HEPA) f i l t e r s .  The a i r  
e f f l u e n t s  a r e  f i l t e r e d  f i r s t  a t  t h e  p o i n t s  o f  o r i g i n ,  i . e . ,  g l o v e  boxes ,  
and f i n a l l y  a t  t h e  r e l e a s e  p o i n t ,  i . e . ,  t h e  s t a c k ,  by two banks of  HEPA 
f i l t e r s  i n  s e r i e s .  R a d i o n u c l i d e s  a r e  removed from l i q u i d  e f f l u e n t  by 
chemical  p r o c e s s i n g .  S o l i d  r a d i o a c t i v e  w a s t e s  a r e  packaged and s h i p p e d  
o f f  s i t e  f o r  b u r i a l  a t  AEC-approved b u r i a l  s i t e s .  A i r b o r n e  and l i q u i d  
was tes  g e n e r a t e d  i n  t h e  p r o c e s s i n g  o f  e x p l o s i v e  m a t e r i a l s  a r e  c o l l e c t e d  
and d i s p o s e d  of  accord ing  t o  t h e  Army M a t e r i a l  Command R e g u l a t i o n  
385- 100.  

A s a n i t a r y  sewage t r e a t m e n t  p l a n t ,  which i s  o p e r a t e d  i n  accordance  w i t h  
S t a t e  o f  Ohio r e g u l a t i o n s ,  h a n d l e s  a l l  domest ic  sewage g e n e r a t e d  on 
s i t e .  A g e n e r a l  waste  i n c i n e r a t o r  h a n d l e s  a l l  c o m b u s t i b l e  domes t i c  
was te .  Ash from t h e  i n c i n e r a t o r  i s  d i s p o s e d  of  a t  an  o n - s i t e  s a n i t a r y  
l a n d  f i l l .  

A s  p a r t  o f  t h e  moni to r ing  f u n c t i o n  of t h e  program, a i r ,  w a t e r ,  f o o d s t u f f ,  
and s o i l  samples a r e  c o l l e c t e d  from t h e  envi ronment  a t  d i s t a n c e s  up t o  
3 2  km ( 2 0  m i l e s )  from t h e  Labora to ry  boundar ies .  These samples  a r e  
a n a l y z e d  f o r  t h e  ~ ~ e c i f i . 6  r a d i o n u c l i d e s  handled  a t  t h e  Labora to ry  a s  
w e l l  a s  f o r  n o n r a d i o a c t i v e  p o l l u t a n t s .  The sampling t e c h n i q u e s ,  a n a l y -  
s e s ,  and c o u n t i n g  methods a r e  t h o s e  b e s t  s u i t e d  f o r  t h e  d e t e r m i n a t i o n  
o f  t h e  r a d i o n u c l i d e s  o f  i n t e r e s t  and a r e  des igned  t o  d e t e c t  l e v e l s  a s  
low a s  background. 

The r e s u l t s  of t h e  a n a l y s e s  f o r  c a l e n d a r  y e a r  1973 a r e  p r o v i d e d  i n  t h i s  
r e p o r t .  E r r o r  l i m i t s ,  when g i v e n ,  r e f l e c t  t h e  o v e r a l l  a n a l y t i c a l  
u n c e r t a i n t y  i n  t h e  d a t a  a t  t h e  95% conf idence  l e v e l .  



SUMMARY 

T h e  environment surrounding Mound Labora to ry  was moni tored  and the  
r e s u l t s  a r e  r e p o r t e d  f o r  c a l e n d a r  y e a r  1973. Samples analyzed inc luded  
a i r ,  w a t e r ,  f o o d s t u f f s ,  s o i l ,  and s i l t .  For r a d i o a c t i v e  s p e c i e s ,  the 
average  c o n c e n t r a t i o n s  of  polonium-210, plutonium-238,  and t r i t i u m  
d e t e c t e d  were w e l l  w i t h i n  t h e  s t r i n g e n t  s t a n d a r d s  adopted by t h e  Atomic 
Energy  Commission and t h e  Environmenta l  P r o t e c t i o n  Agency. Data con- 
c e r n i n g  n o n r a d i o a c t i v e  s p e c i e s  i n  a i r  and wa te r  a r e  a l s o  p r e s e n t e d .  

Atmospheric moni tor ing  f o r  r a d i o a c t i v e  s p e c i e s  was upgraded by t h e  
a d d i t i o n  of 11 a i r  sampling s t a t i o n s  t o  t h e  e x i s t i n g  o f f - s i t e  network 
of t e n  c o n t i n u o u s ,  high-volume a i r  sampling s t a t i o n s .  The ave rage  
c o n c e n t r a t i o n s  of  polonium-210, p lu tonium-238,  and tritium measured i n  
a i r  dur ing  t h i s  p e r i o d  were l e s s  t h a n  0 . 0 7 % ,  0.3% and 0 . 2 %  of t h e  r e s p e c -  
t i v e  R a d i o a c t i v i t y  Concen t ra t ion  Guide (RCG)  v a l u e s .  

Water moni to r ing  f o r  r a d i o a c t i v e  s p e c i e s  showed t h e  average c o n c e n t r a -  
t i o n s  of  plutonium-238 and t r i t i u m  measured a t  t h e  w a t e r  sampling 
l o c a t i o n s  d u r i n g  t h i s  p e r i o d  t o  be less than  0 .1% and 0 . 5 %  of t h e  r e s p e c -  
t i v e  RCG v a l u e s .  

A d d i t i o n a l l y , . d a t a  concerning r a d i o a c t i v e  s p e c i e s  i n  s u r f a c e  w a t e r ,  
community d r i n k i n g  wa te r ,  f o o d s t u f f s ,  and s i l t  a r e  p r e s e n t e d .  No 
s i g n i f i c a n t  up take  of r a d i o a c t i v e  s p e c i e s  from a i r  o r  water  by p l a n t  o r  
animal  l i f e  has  been observed.  No r e e n t r a i n m e n t  of r a d i o a c t i v e  s p e c i e s  
from s o i l  o r  s i l t  i s  i n d i c a t e d  a t  this t ime.  S o i l  c o r e  sample a n a l y s e s  
will c o n t i n u e  t o  e s t a b l i s h  a  plutonium-238 s o i l  i n v e n t o r y  a s  p a r t  of t h e  
t o t a l  program t o  a s s e s s  t h e  impact  of t h e  L a b o r a t o r y ' s  o p e r a t i o n s  on t h e  
envi ronment .  

Water moni to r ing  f o r  n o n r a d i o a c t i v e  s p e c i e s  was conducted .  S tandards  
have been proposed f o r  only  t h r e e  c o n s t i t u e n t s  of Mound's e f f l u e n t  
s t r e a m s .  The i r  c o n c e n t r a t i o n s  i n  t h e  e f f l u e n t  s t r eams  a r e  w e l l  w i t h i n  
t h e  proposed s t a n d a r d s .  

These d a t a  r e f l e c t  t h e  e f f e c t i v e n e s s  of Mound's Environmenta l  Con t ro l  
Program and i n d i c a t e  t h a t  t h e  o p e r a t i o n  of t h e  Labora tory  does  n o t  
have a  measurable e f f e c t  on t h e  envi ronment .  



ENVIRONMENTAL MONITORING 

A i r  - Radioac t ive  

An o f f - s i t e  a i r  sampling network c o n s i s t i n g  of 21 c o n t i n u o u s l y  o p e r a t i n g  
a i r  sampling s t a t i o n s  i s  u t i l i z e d  t o  a s s e s s  t h e  e f f e c t i v e n e s s  of sys tems 

- c o n t r o l l i n g  a i r b o r n e  emiss ions .  Seven sampling s t a t i o n s  ' a r e  l o c a t e d .  
w i t h i n  a  1.6-km (1-mile)  r a d i u s  of  t h e  Labora to ry .  T h i s  a r r a y  o f  s e v e n  
samplers  surrounding t h e  Labora to ry  e n s u r e s  d e t e c t i o n  of  any i n a d v e r t e n t  
r e l e a s e  of  r a d i o a c t i v e  m a t e r i a l s  and prompt assessment  o f  t h e  e n v i r o n -  
menta l  impact ,  i f  any. T h i r t e e n  o f  t h e  remaining sample r s  a r e  l o c a t e d  
i n  o r  n e a r  p o p u l a t i o n  c e n t e r s  r a n g i n g  from Vanda l i a ,  which i s  33.6 Ian 
(21 m i l e s )  t o  t h e  n o r t h ,  t o  Middletown, which i s  16 km (10 m i l e s )  t o  
t h e  s o u t h .  The remaining sampler  (6119) is  l o c a t e d  a t  a  d i s t a n c e  
approx imate ly  44.8 km (28 m i l e s )  from t h e  Laboratory  i n  t h e  l e a s t  
p r e v a i l i n g  wind d i r e c t i o n .  Th i s  s i t e .  should  r e c e i v e  no measurab le  
c o n t r i b u t i o n  from Mound Labora to ry  o p e r a t i o n s  and w i l l  s e r v e  a s  a back-  
ground sample f o r  comparison purposes .  The sampling s i t e s  a r e  shown i n  
F igure  1. 

Two t y p e s  of  samples a r e  c o l l e c t e d  a t  each sampling s t a t i o n :  a  p a r t i c u -  
l a t e  a i r  sample f o r  plutonium-238 and polonium-210 a n a l y s i s ;  and a  g a s  
bubb le r  sample f o r  tritium oxide  a n a l y s i s .  The p a r t i c u l a t e  sample i s  
c o l l e c t e d  on a  Microsorban d i s k  o f  200'mm d iamete r  by means of a  con-  
t i n u o u s l y  o p e r a t i n g  (24 h r s  p e r  day,  seven days p e r  week) high-volume 
a i r  sample r .  The a i r  i s  sampled a t  t h e  r a t e  of 1.1 x 10' cm3/min 
( 4 0  f t 3  /min) .  The Microsorban d i s k  i s  changed weekly,  which r e p r e s e n t s  
a  sample o f  approximate ly  10,000 m 3  o f  a i r .  Polonium-210 a n a l y s e s  a r e  
pcrformed on a  weekly b a s i s  w h i l e  t h e  plutonium-238 a n a l y s e s  a r e  p e r -  
formed on a monthly composite sample.  I n  t h e  plutonium-238 a n a i y s i s ,  
plutonium-236 i s  used a s  an  i n t e r n a l  s t a n d a r d  i n  t h e  a l p h a  p u l s e  
h e i g h t  a n a l y s i s ,  t h u s  a l lowing  c o r r e c t i o n  t o  be made f o r  chemical  r e -  
covery .  The r e s u l t s  r e p o r t e d  r e p r e s e n t  t o t a l  c o n c e n t r a t i o n s  of  t h e  . 
ana lyzed  r a d i o n u c l i d e s  i n c l u d i n g  c o n t r i b u t i o n s  from n a t u r a l  s o u r c e s  
and a tmospher ic  f a l l o u t .  

Because commercial s a l e s  o f  polonium-210 from Mound Labora to ry  have 
ceased  and t h e  c o n c e n t r a t i o n  of polonium-210 measured i n  t h e  atmosphere 
has  s i g n i f i c a n t l y  d e c r e a s e d ,  weekly a n a l y s e s  f o r  polonium-210 were 
performed dur ing  1973 on samples c o l l e c t e d  a t  on ly  two o f f - s i t e  l o c a t i o n s .  a 



a I f  a  s i g n i f i c a n t  i n c r e a s e  i n  t h e  c o n c e n t r a t i o n  o f  polonium-210 i s  
obse rved  a t  t h e s e  l o c a t i o n s ,  a d d i t i o n a l  a n a l y s e s  a t  o t h e r  l o c a t i o n s  
w i l l  be performed t o  e n s u r e  t h a t  c o n t r o l  of  e m i s s i o n s  i s  s t i l l  e f f e c t i v e , .  
i . e . ,  w e l l  w i t h i n  s t r i n g e n t  AEC s t a n d a r d s .  The r e s u l t s  of t h e  polonium- 
210 a n a l y s e s  a r e  summarized i n  T a b l e  1. Average c o n c e n t r a t i o n s  measured 
were o n l y  0.07% o r  l e s s  o f  t h e  R a d i o a c t i v i t y  C o n c e n t r a t i o n  Guide (RCG). - 
A s  a r e s u l t ,  no f u r t h e r  a n a l y s e s  were performed.  I t  shou ld  b e  noted 
t h a t  t h e  more r e s t r i c t i v e  RCG f o r  t h e  i n s o l u b l e  form of polonium was 
used  f o r  t h i s  comparison.  T h i s  e v a l u a t i o n  i s  t h e r e f o r e  more c o n s e r v a -  - t i v e  t h a n  i n  p a s t  y e a r s  and i s  more c o n s i s t e n t  w i t h  o t h e r  comparisons 
made i n  t h i s -  r e p o r t .  [There i s  a d i s c u s s i o n  o f  R C G ' s  i n  t h e  appendix 
of t h i s  r e p o r t . )  

The a v e r a g e  plutonium-238 c o n c e n t r a t i o n s  measured were a l l  l e s s  t h a n  
0 .3% of t h e  RCG. The RCG used  f o r  comparison i s  t h e  g u i d e  f o r  t h e  
s o l u b l e  form of t h e  i s o t o p e  and f o r  t h e  g e n e r a l  p o p u l a t i o n .  The most 
r e s t r i c t i v e  RCG f o r  p lu tonium-238 i s  a p p l i e d  s i n c e  t h e  s o l u b i l i t y  of 
t h e  measured p a r t i c l e s  i n  t h e  p o t e n t i a l  r e c e p t o r ,  t h e  human body, i s  
unknown a t  t h i s  t ime .  The r e s u l t s  a r e  summarized i n  Tab le  2 .  For 
a v e r a g i n g  p u r p o s e s ,  samples  below t h e  minimum d e t e c t i o n  l i m i t  a r e  
assumed t o  be t h e  v a l u e  o f  t h e  l i m i t .  

The g a s  bubb le r  sample i s  a l s o  c o l l e c t e d  on a  c o n t i n u o u s  b a s i s  by bubbl ing  
a i r  a t  approx ima te ly  3 x 10' cm3/min th rough  500 m l  o f  w a t e r .  Any 
t r i t i u m  o x i d e  p r e s e n t  i n  t h e  a i r  i s  c o l l e c t e d  i n  t h e  s o l u t i o n .  The 
sampl ing  and a n a l y s i s  a r e  d i r e c t e d  t o  tritium o x i d e  r a t h e r  t h a n  t o  
e l e m e n t a l  t r i t i u m ,  s i n c e  t h e  RCG f o r  t h e  o x i d e  i s  200 t i m e s  more r e -  
s t r i c t i v e .  A sample r e p r e s e n t i n g  30 m 3  of a i r  i s  c o l l e c t e d ,  and an  
a l i q u o t  i s  counted  i n  a l i q u i d  s c i n t i l l a t i o n  s p e c t r o m e t e r .  The ave rage  
c o n c e n t r a t i o n s  o f  tritium o x i d e  measured d u r i n g  1973 were a l l  l e s s  t h a n  
approx ima te ly  0 . 2 %  of  t h e  RCG. These  r e s u l t s  a r e  summarized i n  Tab le  3 .  
For ave rag ing  purposes ,  samples below t h e  minimum d e t e c t i o n  l i m i t  a r e  
assumed t o  be t h e  v a l u e  of  t h e  l i m i t .  

T a b l e  1 

CONCENTRATION OF 2 1 0 p o  IN A I R  AT OFF-SITE SAMPLING LOCATIONS 
CY- 1973 

Number of Range Average*" 
Locat  ion*  - Samples (10 -' ' u ~ i l m l )  ( 1 0  -' uCi /ml)  P e r c e n t  o f  RCG*** 

* L o c a t i o n s  a r e  shown i n  F i g u r e  1. Samples from o n l y  two l o c a t i o n s  
ana lyzed  because  of  s i g n i f i c a n t  d e c r e a s e  i n  c o n c e n t r a t i o n s  measured i n  
a tmosphere .  (See page 8 ) . 

**Minimum d e t e c t i o n  l i m i t  (MDL) f o r  2 1 0 ? o  i n  a i r  i s  0 .02  x 1 0 ' ' ~  uCi /ml ,  
which i s  0.0003% of  t h e  RCG. 

***RCG - R a d i o a c t i v i t y  C o n c e n t r a t i o n  Guide = 2000 x 1 0 " ~  uCi/ml. 



T a b l e  2  

CONCENTRATION OF ""u I N  AIR AT OFF-SITE SAMPLING LOCATIONS 
CY-1973 

Number of Range Average*" P e r c e n t  of 
L o c a t i o n *  Samples  (10" ' uCi /ml )  (10 'l uCi/ml)  RCG*** 

1.1 - 1 5 . 7  

0 .99  - 1 4 . 6  

0 .46  - 1 8 . 4  

0 .40  - 4 4 . 4  

0.06 - 5 . 5  - 
0 .05  - 2 . 1  

<MDL - 6 . 1  

0 .26  - 1 4 . 3  

0 .06  - 5 9 . 4  

<MDL - 1 . 9  

CMDL - 2.6 

0 .07 - 6 . 0  

CMDL - 1.1 

CMDL - 1 . 2  

CMDL - 1 . 2  

<MDL - 1 . 8  

<MDL - 1 . 0  

0 .28  - 2 .6  

<MIL - 2.0 

< r n L  - 1 . 2  

CMDL - 1 . 0  

* L o c a t i o n s  a r e  shown i n  F i g u r e  1. 

**Minimum d e t e c t i o n  l i m i t  (MD.L) f o r  2 3 8 ~ ~  i n  a i r  i s  0 .036  x 10'" u C i / m l ,  
which  i s  0 .002% of t h e  RCG. 

-- 
***RCG - R a d i o a c t i v i t y  C o n c e n t r a t i o n  Gu ide  = 2000 x l o - "  uC i /ml .  



T a b l e  3 

CONCENTRATION OF TRITIUM OXIDE I N  A I R  AT OFF-SITE SAMPLING LOCATIONS 
CY-1973 

Number o f  Range Average*" 
Loca t  i on*  Samples ( 0  C m l )  (10 vCi/ml) P e r c e n t  of  RCG*** 

"Loca t ions  a r e  shown i n  F i g u r e  1. 

' * * ~ i n i m u m  D e t e c t i o n  L i m i t  (MDL) f o r  t r i t i u m  o x i d e  i n  a i r  i s  0 . 3  x -10" ' 
u C i / m l ,  which i s  0.004% o f  t h e  RCG. 

***RCG - R a d i o a c t i v i t y  C o n c e n t r a t i o n  Guide = 7000 x 1 0 - I  v C i / m l .  



An o n - s i t e  p e r i m e t e r  network c o n s i s t i n g  o f  f i v e  con t inuous ,  high-volume 
a i r  samplers  i s  used t o  f u r t h e r  a s s e s s  t h e  e f f e c t i v e n e s s  o f  c o n t r o l  
systems.  The o n - s i t e  sampling l o c a t i o n s  a r e  shown i n  F i g u r e  2. P a r t i c u -  
l a t e  and gas  samples a r e  c o l l e c t e d  by t h e  o n - s i t e  samplers  a t  t h e  same 
flow r a t e  a s  t h e  o f f - s i t e  sample r s ,  i . e . ,  1.1 x l o 6  cm3/min and 3  x 10' 
cm3/min, r e s p e c t i v e l y .  The s a m ~ l e s  a r e  a l s o  analyzed i n .  t h e  same manner 
a s  t h e  o f f - s i t e  samples wi th  t h e  e x c e p t i o n  t h a t  a l l  o n - s i t e  samples a r e  
a l s o  analyzed f o r  polonium-210. The r e s u l t s  o f  t h e  o n - s i t e  polonium-210 
ana lyses  a r e  summarized i n  Tab le  4. The average  c o n c e n t r a t i o n s  of  
polonium-210 measured d u r i n g  1973 a t  t h e  o n - s i t e  sampling s t a t i o n s  were 
a l l  0.02% o r  l e s s  o f  t h e  RCG. The RCG used f o r  ccmiparison of  t h e s e  on- 
s i t e  samples ,  a s  w e l l  a s  of plutonium and tritium oxide  samples ,  i s  t h e  
guide  f o r  an u n c o n t r o l l e d  a r e a  a s  l i s t e d  i n  t h e  appendix .  

The average  plutonium-238 c o n c e n t r a t i o n s  measured on s i t e  were a l l  l e s s  
t h a h  2 %  of  t h e  RCG and are-summarized i n  Tab le  5. The r e s u l t s  o f  t h e  
o n - s i t e  tritium oxide  a n a l y s e s  a r e  summarized i n  T a b l e  6 .  The a v e r a g e  
c o n c e n t r a t i o n s  measured were a l l  l e s s  t h a n  0.059 o f  t h e  RCG. The t o t a l  
amounts of polonium-210, plutonium-238,  and t r i t i u m  d i s c h a r g e d  t o  t h e  
atmosphere d u r i n g  1973 were 6 8  u C i ,  84 p C i ,  and 15,000 C i ,  r e s p e c t i v e l y .  

Tab le  4 

CONCENTRATION OF 2 1 0 ~ o  I N  A I R  AT ON-SITE SAMPLING LOCATIONS 
CY- 1973 

Number of  Range Average** P e r c e n t  o f  
Location* Samples (10 -' vCi/ml) ( - ( -  RCG*** 

*Locat ions  a r e  shown i n  Figure  2. 

**Minimum D e t e c t i o n  L i m i t  (MDL) f o r  2 ' o ~ o  i n  a i r  i s  0.02 x 10'15 v C i / m l ,  
w h i c h  i s  0.0001% of  t h e  RCG. 

***RCG - R a d i o a c t i v i t y  Concen t ra t ion  Guide = 7000 x l o - ' '  u C i / m l .  





T a b l e  5 

CONCENTRATION OF 2 3 8 ~ ~  I N  A I R  AT ON-SITE SAMPLING LOCATIONS 
CY-1973 

Number o f  Range Averageh* P e r c e n t  o f  
L o c a t i o n *  Samples ( 1 0 - l 7  uCi/ml)  (10" uCi/ml)  RCG***- 

" L o c a t i o n s  a r e  shown i n  F i g u r e  2 .  

**Minimum d e t e c t i o n  l i m i t  (MDL) f o r  3 8 ~ ~  i n  a i r  i s  0 . 0 5  x 10"  
u C i / m l ,  which i s  0.0007% o f  t h e  RCG. 

***RCG - R a d i o a c t i v i t y  C o n c e n t r a t i o n  Guide = 7000 x 1 0 - 1 7  pCi/ml.  

T a b l e  6 

CONCENTRATION OF TRITIUM OXIDE I N  AIR AT ON-SITE SAMPLING LOCATIONS 
CY- 1 9 7 3  

Number o f  Range Average*" P e r c e n t  o f  
L o c a t i o n *  Samples (10 - l  uCi/ml)  ( l o - ' '  pCi/ml)  RCG*** 

- 
* L o c a t i o n s  a r e  shown i n  F i g u r e  2 .  

**Minimum D e t e c t i o n  L i m i t  (MDL) f o r  tritium o x i d e  i n  a i r  i s  0 . 3  x 10"' 
u C i / m l ,  which i s  0.002% o f  t h e  RCG. 

***RCG - R a d i o a c t i v i t y  C o n c e n t r a t i o n  Guide = 20,000 x 10'" u C i / m l .  



Air - Nonradioactive 

None of  t h e  opera t ions  p r e s e n t l y  c a r r i e d  on a t  Mound Laboratory involves 
amounts of m a t e r i a l  which would lead t o  s i g n i f i c a n t  carbon monoxide, 
photochemical oxidant ,  ' o r  hydrocarbon emissions from s t a t i o n a r y  sources .  
The steam power supply has been converted from f u e l  o i l  t o  n a t u r a l  gas ,  
thus e l imina t ing  v i r t u a l l y  a l l  s u l f u r  dioxide emissions . Theref o re ,  
no sampling f o r  t hese  p o l l u t a n t s  i s  c a r r i e d  on.-at this time. 

P a r t i c u l a t e  concent ra t ions  a r e  determined on s i t e  by means of a  low- 
volume a i r  sampler cont inuously opera t ing  a t  2.8 x 10' cm3/min 
1 f 3 m i n .  The annual geometric mean of t h e  p a r t i c u l a t e  concent ra t ions  
measured on s i t e  was 4 2  v g / m 3  as  compared t o  t h e  annual geometric mean of  
84 p g / m 3  measured by t h e  Regional A i r  Po l lu t ion  Control  Authority within 
1 . 6  km ( I  mi le )  of t h e  Laboratory. These measured levels r ep re sen t  
t he  a m b i e n t ' a i r  l e v e l s  i n  t h e  region including any c o n t r i b u t i o n  from 
Mound Laboratory. 

Water - Radioactive 

Water sampling locations along the bank of the  Great Miami River were 
s e l e c t e d  according t o  gu ide l ines  proposed by t h e  Federal  Environmental 
P r o t e c t i o n  Agency (EPA). The l o c a t i o n s ,  shown i n  Figure  3, provide 
samples which a r e  r e p r e s e n t a t i v e  of r i v e t  water a f t e r  proper  mixing  with 
Mound's e f f l u e n t .  Water samples a r e  co l l ec t ed  a t  t he se  l oca t ions  f i v e  
days per  week a n d a r e  subjec ted  t o  s p e c i f i c  analyses f o r  plutonium-238 
and t r i t i u m  oxide.  River samples a r e  no longer analyzed f o r  polonium-210 
f o r  t h e  same reasons t h a t  a i r  samples f o r  poloniwn-210 have been reduced. 
E f f luen t  streams leaving Mound a r e  analyzed f o r  polonium-210 as  wel l  as  
plutonium-238 and t r i t i u m .  If a s i g n i f i c a n t  i nc rease  i n  these  streams 
i s  de t ec t ed ,  r i v e r  samples w i l l  then  be analyzed f o r  polonium-210. No 
such i n c r e a s e  was de t ec t ed  during 1973. 

The plutonium-238 analyses  a r e  performed on a  monthly composite of the  
d a i l y  samples. The concentrat ions  of plutonium-238 measured i n  t h e  
Great Miami River a r e  summarized i n  Table 7.  The average concentrat ions  
w e r e  0 . 1 %  o r  l e s s  of the RCG. 

Tritium oxide analyses  a r e  performed on a  weekly composite of the  da i ly  
samples co l l ec t ed .  The average concentrat ions  of tritium oxide measured 
i n  t h e  Great Miami River were a l l  l e s s  than 0 . 5 %  of t h e  RCG. These 
r e s u l t s  a r e  summarized i n  Table 8 .  The t o t a l  amounts of polonium-210, 
plutonium-238, and t r i t i u m  discharged t o  t he  Great M i a m i  River a r e  1 2  
m C i ,  16 m C i ,  and 150 C i ,  r e spec t ive ly .  

. .. . 
E i g h t  a d d i t i o n a l  su r f ace  water l oca t ions ,  such as ponds and s t reams,  
a r e  sampled qua r t e r ly .  These loca t ions  a r e  shown in  Figure 3. A sample 
o f  approximately 4 l i t e r s  i s  c o l l e c t e d  a t  each loca t ion  and analyzed 
f o r  plutonium-238 and tritium oxide.  The average concent ra t ions  of 
plutonium-238 measured a t  t h e s e  l oca t ions  during 1973 were 0.06% o r  l e s s  



FIGURE 3 - Off-site water sampling locations. 



T a b l e  7  

CONCENTRATION OF 'PU I N  THE GREAT MIAMI RIVER 
CY-1973 

Number o f  Range Averagee* 
Locat  i o n *  Samples . ( lo - '  uCi/ml)  ( lo - '  uCi/ml)  P e r c e n t  o f  RCG*** 

*Loca t ions  a r e  shown i n  F i g u r e  3 .  

**Minimum D e t e c t i o n  L i m i t  (MDL) f o r  2 3 e ~ u  i n  w a t e r  i s  0.0009 x 10" 
u C i / m l ,  which i s  0 .0005% o f  t h e  RCG. 

***RCG - R a d i o a c t i v i t y  C o n c e n t r a t i o n  Guide = 200 x l o - '  p C i / m l .  

T a b l e  8 

CONCENTRATION OF TRITIUM I N  THE GREAT MIAMI RIVER 
CY-1973 

Number o f  Range Average*" P e r c e n t  o f  
Locat  i on*  Samples (10" uCi/ml) 110" uCi/rnl) RCG*** 

1 251 ~ 0 . 2  - 2 . 1  0 .4 k 0 . 4  0.04 

"Loca t ions  a r e  shown i n  F i g u r e  3 .  

**Minimum D e t e c t i o n  L i m i t  (MDL) f o r  tritium i n  w a t e r  i s  0 .2  x 1 0 ' ~  
u C i / m l ,  which i s  0 .02% o f  t h e  RCG. 

***RCG - R a d i o a c t i v i t y  C o n c e n t r a t i o n  Guide = 1000 x 1 0 ' ~  u C i / m l .  



o f  t h e  RCG.  The a v e r a g e  c o n c e n t r a t i o n s  o f  t r i t i u m  o x i d e  measured  a t  t h e s e  
l o c a t i o n s  were  0 . 2 %  o r  l e s s  of  t h e  RCG. The r e s u l t s  o f  t h e  s u r f a c e  w a t e r  
m o n i t o r i n g  program a r e  summarized i n  T a b l e s  9 and 10 .  

Dr ink ing  w a t e r  from communit ies  i n  t h e  s u r r o u n d i n g  a r e a  i s  sampled  
q u a r t e r l y  and a n a l y z e d  f o r  t r i t i u m  o x i d e .  These  communi t ies  a r e  shown 
i n  F i g u r e  1. The c o n c e n t r a t i o n s  o f  tritium o x i d e  were  found t o  be l e s s  
t h a n  1 . 2 %  o f  t h e  RCG. The r e s u l t s  o f  t h e  community d r i n k i n g  w a t e r  
sampl ing  program a r e  summarized i n  T a b l e  11. 

Water - N o n r a d i o a c t i v e  

I t  i s  d i f f i c u l t  t o  measure t h e  l e v e l s  o f  n o n r a d i o a c t i v e  p o l l u t a n t s  i n  t h e  
G r e a t  Miami R i v e r  r e s u l t i n g  from Mound L a b o r a t o r y ' s  w a t e r  e f f l u e n t  b e -  
c a u s e  o f  t h e  r e l a t i v e l y  h i g h  l e v e l  o f  t h e s e  p o l l u t a n t s  a l r e a d y  p r e s e n t  i n  
t h e  r i v e r  ups t r eam from t h e  o u t f a l l s .  T h e r e f o r e ,  a  c o m p o s i t e  sample  o f  
bo th  w a t e r  e f f l u e n t  s t r e a m s  l e a v i n g  t h e  L a b o r a t o r y  i s  a u t o m a t i c a l l y  
c o l l e c t e d  and a n a l y z e d  f o r  v a r i o u s  w a t e r  q u a l i t y  p a r a m e t e r s  a s  r e p o r t e d  
below. The sample  volume i s  p r o p o r t i o n a t e  t o  t h e  f l o w  i n  t h e  s t r e a m . .  
The c o m p o s i t e  e f f l u e n t  w a t e r  s amples  a r e  a n a l y z e d  f o r  t h e  l i s t e d  w a t e r  
q u a l i t y  p a r a m e t e r s  a c c o r d i n g  t o  s t a n d a r d  t e c h n i q u e s  f o r  w a s t e  w a t e r  
a n a l y s i s  a c c e p t e d  by t h e  O f f i c e  o f  Water  Programs o f  t h e  Env i ronmen ta l  
P r o t e c t i o n  A g e n ~ y . ~  The EPA h a s  r e c e n t l y  p roposed  e f f l u e n t  s t a n d a r d s  
f o r  n i n e  t o x i c  p o l l u t a n t s .  Only t h r e e  o f  t h e s e  p o l l u t a n t s  a r e  found i n  
Mound's e f f l u e n t  s t r e a m s .  The c o n c e n t r a t i o n s  o f  t h e s e  p o l l u t a n t s  i n  
Mound's e f f l u e n t  s t r e a m s  a r e  w e l l  w i t h i n  t h e  p roposed  s t a n d a r d s .  T h e r e  
a r e  no  e f f l u e n t  s t a n d a r d s  i n  e f f e c t  a t  t h i s  t i m e .  The r e s u l t s  of t h e  
e f f l u e n t  s t r e a m  a n a l y s e s  a r e  summarized i n  T a b l e  1 2 .  

F o o d s t u f f s  and V e g e t a t i o n  - R a d i o a c t i v e  

Var ious  l o c a l l y  grown f o o d s t u f f s  and v e g e t a t i o n  samples  a r e  c o l l e c t e d  
from t h e  s u r r o u n d i n g  a r e a .  The i n t e n t  o f  t h i s  p o r t i o n  o f  t h e  E n v i r o n -  
m e n t a l  Mon i to r ing  Program i s  t o  d e t e r m i n e  whe the r  t h e r e  i s  u p t a k e  and  
c o n c e n t r a t i o n  o f  r a d i o n u c l i d e s  by p l a n t  o r  a n i m a l  l i f e .  Where p o s s i b l e ,  
s ampl ing  s i t e s  a r e  chosen  a t  maximum d e p o s i t i o n  l o c a t i o n s  p r e d i c t e d  on 
t h e  b a s i s  of  t h e  d i f f u s i o n  model d e v e l o p e d  f o r  Mound L a b o r a t o r y .  F i e l d  
c r o p s ,  f r u i t ,  and v e g e t a b l e s  a r e  c o l l e c t e d  on t h e  b a s i s  o f  t h i s  d i f f u s i o n  
model .  Milk i s  c o l l e c t e d  from i n d i v i d u a l  fa rms  c l o s e s t  t o  t h e  L a b o r a t o r y .  
Aq:iatic l i f e  i s  t r a p p e d  from t h e  Miami R i v e r  g e n e r a l l y  downstream o f  
bl iamisburg,  dependen t  upon a v a i l a b i l i t y  o f  f i s h .  Grass  s amples  a r e  
c o l l e c t e d  i n  t h e  v i c i n i t y  o f  t h e  s u r f a c e  w a t e r  l o c a t i o n s  l i s t e d  i n  
T a b l e s  9 and 10 .  

As men t ioned  p r e v i o u s l y ,  commercial  s a l e s  o f  polonium-210 from Mound 
L a b o r a t o r y  have  c e a s e d .  S i n c e  a i r  and ~ a t e r  a r e  _mon i to red  f o r  -poloni.um-210 - 
and no s i g n i f i c a n t  i n c r e a s e s  have been  o b s e r v e d ,  f o o d s t u f f  s amples  a r e  
n o t  a n a l y z e d  f o r  po lonium-210.  The p lu ton ium-238  c o n t e n t  o f  t h e  f o o d s t u f f  
and v e g e t a t i o n  samples  i s  d e t e r m i n e d  by s l o w l y  e v a p o r a t i n g  t h e  samples  
t o  d r y n e s s  and t h e n  p r o c e e d i n g  w i t h  t h e  same t e c h n i q u e s  u s e d  f o r  
p lu ton ium-238  a n a l y s e s  of  a i r  s a m p l e s .  



Table 9 

SUMMARY OF SURFACE WATER MONITORING FOR 3 8 ~ ~  

CY-1973 

Number of Range Average** Percent of 
Location* Samp 1 es (10 " uCi/ml) (10 -' uCi/ml) RCG*** 

*Locations are shown in Figure 3. 

**Minimum Detection Limit (MDL) for plutonium-238 in water is 
0.4 x 10"O UCi/ml. The MDL is 0.002% of the RCG. 

***RCG - Radioactivity Concentration Guide for plutonium-238 in water = 
20,000 x lo-' ~Ci/ml. 

Table 10 

SUMMARY OF SURFACE WATER MONITORING FOR TRITIUbl 
CY-1973 

Number of Range Average*" Percent of 
Locat ion* Samples (10' vCi/ml) (10'~ uCi/ml) RCG* * * 

"Locations are shown in Figure 3. 
**Minimum Detection Limit (MDL) for tritium in water is 0.3 x 10'~ 
uCi/ml. The FlDL is 0.03% of the RCG. 

* * * K G  - Radioactivity Concentration Guide for tritium oxide in water = 
1000 x 10'~ uCi/ml. 



Table 11 

SUMMARY OF TRITIUM OXIDE LEVELS IN COMMUNITY DRINKING WATER 
CY- 1973 

Number of Range Average* Percent of 
Locat ion Samples (10'~ uCi/ml) (10'~ uCi/ml) RCG** 

Bellbrook 4 c0.3 - 1.2 0.5 t 0.3 0 .05  

Centerville 4 c0.3  - 0 .8  0 . 4  r 0 .3  0 . 0 4  

Dayton 4 c0.3 - 0 .4  0 .3  r 0 .3  0 .03  

Frank1 in 4 c0 .3  - 0.9 0.5 r 0 . 3  0 .05 

Germantown 4  c0.3  - 1.1 0.7 2 0.3 0.07 

Kettering 4  c0.3  - 0 . 8  0.4 +- 0.3 0.04 

Miamisburg 4  8 - 1 5  li.2 2 0.6 1.12 

Middletown 4  (0.3 - 0.5 0.4 + 0.3 0.04 

Moraine 4 c0 .3  - 0 .9  0 . 5  + 0 . 3  0 .05  

South Lebanon 4 c0.3  ~ 0 . 3  2 0.3 c 0 . 0 3  

Spr ingboro 4  c 0 . 3  c 0 . 3  2 0 . 3  ~ 0 . 0 3  

Waynesville 4 <0.3 c 0 . 3  * 0 .3  ~ 0 . 0 3  

West 
Carrollton 4  c b . 3  - 0 .8  0 . 4  t 0 .3  c0.04 

*Minimum Detection Limit (MDL) for tritium oxide is 0.3 x uCi/ml. 
The MDL is 0.03% of the RCG. 

**RCG - Radioactivity Concentration Guide for tritium oxide in water = 
1000 x 10'~ uCi/ml. 



Table 12 

SUMMARY OF EFFLUENT WATER MONITORING FOR NONRADIOACTIVE 
CONSTITUENTS 

CY- 1973 

Proposed EPA 
Average Value Effluent Standard 

Constituent (mg/l) (mg/l) 

Heavy Pletals 

Arsenic 
Barium 
Bismuth 
Boron 
Cadmium 
Chromium, hexavalent 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

Other Inorganics 

Ammonia 0.3 
Chlorides 925 
Cyanide ~ 0 . 0 0 3  
Dissolved Oxygen 8.2 
Fluoride 0.13 
Nitrates 1.6 
PH 7.6 
Phosphates 1.6 
Sulfates 103 
Total Dissolved Solids 1683 

Organic 

BOD 7.5 
Oil and Grease 2.6 

Physical Properties 

Suspended Solids 15 
Turbidity ~ 2 5 - J T U *  

Biological Indicators 

Total Coliform 
Fecal Coliform 

*JTU represents a Jackson Turbidity Unit, a standard unit used to des- 
cribe turbidity. This particular value is at the limit of sensitivity 
of the instrument used and basically indicates absence of any. turbidity. 



M i l k  s amples  a r e  a n a l y z e d  f o r  t r i t i u m  o x i d e  by d i s t i l l i n g  t h e  w a t e r  
f r a c t i o n  from a n  a l i q u o t  o f  t h e  e n t i r e  s ample .  The d i s t i l l a t e  i s  t h e n  
a n a l y z e d  f o r  t r i t i u m  by l i q u i d  s c i n t i l l a t i o n  s p e c t r o m e t r y  i n  t h e  same 
manner a s  t h e  w a t e r  samples  p r e v i o u s l y  d i s c u s s e d  i n  t h i s  r e p o r t .  The 
r e m a i n i n g  f o o d s t u f f  samples  a r e  a n a l y z e d  f o r  tritium by o x i d i z i n g  t h e  
samples  i n  a  c o n t r o l l e d  a i r  s t r e a m  and c o l l e c t i n g  t h e  combus t ion  p r o d u c t s .  
The t r i t i u m  c o n t e n t  o f  t h e  combus t ion  p r o d u c t s  i s  t h e n  d e t e r m i n e d  by 
l i q u i d  s c i n t i l l a t i o n  s p e c t r o m e t r y  a s  d i s c u s s e d  above .  T h i s  t e c h n i q u e  
a l l o w s  a n a l y s i s  f o r  t o t a l  t r i t i u m  i n  t h e  samples  r a t h e r  t h a n  t r i t i u m  
o x i d e .  The r e s u l t s  o f  t h e  f o o d s t u f f  and v e g e t a t i o n  a n a l y s e s  a r e  
summarized i n  T a b l e  13 .  The c o n c e n t r a t i o n  i s  g i v e n  i n  t e r m s  o f  t h e  
sample  w e i g h t  b e f o r e  e v a p o r a t i o n  t o  d r y n e s s .  The v e g e t a b l e s  a n a l y z e d  
i n c l u d e d  p o t a t o e s  and t o m a t o e s .  The f i e l d  c r o p s  a n a l y z e d  were  t h e  e d i b l e  
p o r t i o n s  o f  c o r n  and  soybeans .  The sample  o f  a q u a t i c  l i f e  a n a l y z e d  
i n c l u d e d  o n l y  t h e  e d i b l e  f l e s h y  p o r t i o n s  o f  t h e  f i s h .  The c o n c e n t r a t i o n  
of  t r i t i u m  measured  i n  g r a s s  s amples  ( n o t  i n c l u d i n g  r o o t s )  f o r  1973 
a p p r o a c h e s  background c o n c e n t r a t i o n ,  which i s  an  o r d e r  o f  magn i tude  
lower  t h a n  1972 r e s u l t s .  T h i s  would i n d i c a t e  t h a t  tritium u p t a k e  d o e s  
o c c u r  i n  g r a s s  b u t  t h a t  exchange  w i t h  e n v i r o n m e n t a l  hydrogen  i s  r a p i d  
and t h e r e  i s  no c o n c e n t r a t i o n  o r  b u i l d u p  o f  t r i t i u m  i n  g r a s s .  No e v i d e n c e  
h a s  been  found ,  a s  y e t ,  ' t h a t  t h e r e  is any s i g n i f i c a n t  u p t a k e  and  concen-  
t r a t i o n  by p l a n t  o r  an ima l  l i f e  o f  t h e s e  r a d i o n u c l i d e s  h a n d l e d  a t  Mound 
L a b o r a t o r y .  

S o i l  and S i l t  - R a d i o a c t i v e  

The s o i l  s ampl ing  program h a s  i n c l u d e d  two a s p e c t s  o f  s o i l  m o n i t o r i n g .  
One a s p e c t ,  which was r e p o r t e d  i n  MLM-1922, Env i ronmen ta l  M o n i t o r i n g  
R e p o r t :  J u l y  - December 1971 and 1971  Summary, i s  t h e  e v a l u a t i o n  o f  t h e  
t h e  r e s u s p e n d a b l e  amounts o f  p lu ton ium-238  i n  s o i l .  For  t h i s  e v a l u a t i o n ,  
s u r f a c e  s c r a p i n g s  o f  u n d i s t u r b e d  s o i l ,  from a  d e p t h  o f  a p p r o x i m a t e l y  
3/10 cm ( 1 / 8  i n . )  a r e  c o l l e c t e d  and a n a l y z e d .  Review o f  t h e  p o s s i b l e  
pathways t h a t  p lu ton ium c o u l d  f o l l o w  from s o i l  t o  man, i n d i c a t e  t h a t  t h e  
most l i k e l y  pathway i s  i n h a l a t i o n  o f  r e s u s p e n d e d  m a t e r i a l .  T h e r e f o r e ,  
e v a l u a t i o n  o f  r e s u s p e n d a b l e  p lu ton ium i n  s o i l  i s  b e s t  a c c o m p l i s h e d  by 
c o n t i n u o u s  h igh-volume a i r  s a m p l i n g ,  n o t  o n l y  b e c a u s e  t h i s  s amples  t h e  
d i r e c t  pathway t o  man, b u t  a l s o  because  a i r  sampl ing  and a n a l y s e s  a r e  
more a c c u r a t e  and r e p r o d u c i b l e  t h a n  s o i l  s ampl ing  and a n a l y s e s .  I f  a i r  
sampl ing  r e s u l t s  i n d i c a t e  a p o t e n t i a l  problem i n  t h i s  a r e a ,  s u r f a c e  s o i l  
s n ; n p l  in'g w i  11 be resumed.  

The second a s p e c t  o f  s o i l  m o n i t o r i n g ,  which was a l s o  r e p o r t e d  i n  t h e  
Env i ronmen ta l  P toni tor ing  R e p o r t s  f o r  1971 and 1972 (MLM-1922 and MLM-2028), 
i s  s o i l  c o r e  s a m p l i n g .  The p u r p o s e  o f  t h i s  t y p e  o f  s o i l  s a m p l i n g  is  
t h e  d o c u m e n t a t i o n ,  f o r  h i s t o r i c a l  p u r p o s e s ,  o f  t h e  t o t a l  a c c u m u l a t i o n  
and d i s t r i b u t i o n  o f  p lu ton ium d e p o s i t e d  o f f  s i t e ,  and t h e  v e r i f i c a t i o n  
of Mound L a b o r a t o r y ' s  a t m o s p h e r i c  d i f f u s i o n  model.  P r e s e n t  p l a n s  a r e  t o  
comple t e  t h e  i n i t i a l  t o t a l  i n v e n t o r y  d u r i n g  1975 and t h e n  t o  r e p e a t  and 
r e f i n e  t h e  i n v e n t o r y  ove r  t h e  n e x t  f i v e - y e a r  i n t e r v a l ,  i . e . ,  c o m p l e t e  a  
r e v i s e d  and upda ted  i n v e n t o r y  by 1980.  S o i l  c o r e  s amples  8 . 9  cm ( 3 . 5  i n . )  
i n  d i a m e t e r  and a p p r o x i m a t e l y  30 .5  cm (12 i n . )  d e e p  a r e  t a k e n  f o r  t h e  
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i n v e n t o r y  d e t e r m i n a t i o n .  Core samples  were c o l l e c t e d  a t  one  l o c a t i o n  
i n  each q u a d r a n t  of  t h e  Labora to ry  grounds d u r i n g  1973. A t  each  o f  t h e s e  
f o u r  l o c a t i o n s ,  shown i n  F i g u r e  1, t e n  c o r e s  were c o l l e c t e d  from an a r e a  
o f  2.78 m 2  (30 f t 2 )  and were composi ted  t o  form one c o r e  sample .  Addi- 
t i o n a l  c o r e  samples f o r  background c o n t r o l  d a t a  were t a k e n  from l o c a t i o n s  
f a r t h e r  t h a n  32 km (20 m i l e s )  from t h e  Labora to ry .  

S o i l  samples a r e  d i g e s t e d  wi th  a n  a c i d  m i x t u r e  t o  e x t r a c t  t h e  p lu ton ium.  
The s o l u t i o n  i s  t h e n  passed over  an  i o n  exchange column s p e c i f i c  f o r  
plutonium and analyzed i n  t h e  same manner a s  t h e  p a r t i c u l a t e  a i r  samples  
p r e v i o u s l y  d i s c u s s e d  i n  t h i s  r e p o r t .  T h i s  l e a c h  method h a s  been com- 
pa red  w i t h  a  f u s i o n  method f o r  s o i l  a n a l y s i ~ . ~  Although good agreement 
was o b t a i n e d  between t h e  two methods ,  t h e  l e a c h  method was chosen  f o r  
t h e  s o i l  a n a l y s i s  because  l a r g e r  s a m p l e s ,  which minimize  sampl ing and 
a l i q u o t i n g  e r r o r s  and i n c r e a s e  s e n s i t i v i t y ,  can be  h a n d l e d  w i t h  t h i s  
method. The r e s u l t s  of  t h e  c o r e  sampl ing program f o r  1973 a r e  summarized 
i n  T a b l e  1 4 .  A s  mentioned p r e v i o u s l y  i n  t h i s  r e p o r t ,  no s t a n d a r d s  have  
been e s t a b l i s h e d  f o r  r a d i o a c t i v e  s p e c i e s  i n  s o i l .  A d d i t i o n a l  sample  
a n a l y s e s  a r e  n e c e s s a r y  b e f o r e  a  t o t a l  i n v e n t o r y  can  b e  c a l c u l a t e d  and 
t h e s e  a r e  c o n t i n u i n g  a s  p a r t  o f  Mound L a b o r a t o r y ' s  comprehensive  Env i ron-  
ment a 1  C o n t r o l  Program. 

S i l t  samples  a r e  c o l l e c t e d  a n n u a l l y  from t h e  same s u r f a c e  w a t e r  l o c a t i o n s  
which a r e  sampled monthly.  The s i l t  samples  a r e  a n a l y z e d  i n  t h e  same 
manner a s  t h e  s o i l  samples .  The r e s u l t s  o f  t h e  s i l t  sampl ing from t h e  
a r e a  ponds a r e  summarized i n  Tab le  15.  No s i g n i f i c a n t  a c c u m u l a t i o n  i s  
i n d i c a t e d  by t h e  pond s i l t  d a t a .  A s  p r e v i o u s l y  ment ioned i n  t h i s  r e p o r t ,  
t h e r e  a r e  no s t a n d a r d s  f o r  r a d i o a c t i v e  s p e c i e s  i n  s o i l  o r  s i l t .  

EVALUATION OF DOSE TO THE PUBLIC 

A d o s e  e s t i m a t e  was made f o r  each r a d i o n u c l i d e  found i n  Mound L a b o r a t o r y ' s  
e f f l u e n t  s t r e a m s .  Tr i t ium (ox ide )  i s  t h e  on ly  r a d i o n u c l i d e  f o r  which 
t h e  c r i t i c a l  organ i s  t h e  whole body. The o t h e r  r a d i o n u c l i d e s  e m i t t e d  
from Mound L a b o r a t o r y ,  plutonium-238 and polonium-210,  w i l l  c o n c e n t r a t e  
i n  s p e c i f i c  o r g a n s ,  namely, p lu tonium i n  bone and polonium i n  t h e  
k idney.  

The dose  e s t i m a t e s  were based on env i ronmenta l  m o n i t o r i n g  d a t a  f o r  
CY-1973. The dose  e s t i m a t e s  f o r  a i r  were based on p e r i m e t e r  and o f f -  
s i t e  con t inuous  a i r  sampling d a t a  ( i n c l u d i n g  background) ,  and t h e  dose  
e s t i m a t e  f o r  wa te rborne  r a d i o n u c l i d e s  was based o n l y  on tritium i n  
d r i n k i n g  wa te r  f o r  t h e  l o c a l  a r e a .  The l e v e l s  o f  o t h e r  r a d i o n u c l i d e s  
i n d i c a t e d  background o r  n o n d e t e c t a b l e  l e v e l s  i n  d r i n k i n g  w a t e r  and were  
t h u s  n o t  f a c t o r s  i n  t h e  e s t i m a t e s .  

The dose  e s t i m a t e s  o b t a i n e d  f o r  t h e  maximum p o t e n t i a l  a t  t h e  s i t e  
boundary were based on t h e  s i n g l e  h i g h e s t  annual  ave rage  of  t h e  f i v e  
o n - s i t e  c o n t i n u o u s  a i r  sample r s  l o c a t e d  i n  t h e  p r o x i m i t y  o f  t h e  s i t e  
boundary.  The maximum dose  t o  an i n d i v i d u a l  was a l s o  based  on t h e  
s i n g l e  h i g h e s t  y e a r l y  ave rage  o f  t h e  f i v e  con t inuous  o n - s i t e  s a m p l e r s .  



T a b l e  14 

SUMMARY OF SOIL CORE ANALYSES FOR 2 3 e ~ ~  

CY- 1973 

Locat  ion*  
(C i rec  t i o n  and D i s t a n c e )  

North 5.9 km ( 3 . 7  m i l e s )  0 . 7 1  t 0.09  

E a s t  6 .4 km (4 .0  m i l e s )  1 .09  + 0 .11  

South  5.4 h ( 3 . 4  m i l e s )  1 .37  + 0.19 

West 5 .4  km ( 3 . 4  m i l e s )  1.49 + 0.20 

Background 2 3 2  km (>20  m i l e s )  1.27 + 0.37 

*Loca t ions  a r e  shown i n  F i g u r e  1. 

**Minimum D e t e c t i o n  L i m i t  f o r  '18pu i n  s o i l  i s  0.004 x 0  u c i / m 2 .  

NOTE: - No s t a n d a r d s  f o r  r a d i o a c t i v e  s p e c i e s  i n  s o i l  have been 
e s t a b l i s h e d .  

T a b l e  15  

SUMMARY OF POND SI  LT ANALYSES FOR 'PU 
CY- 1973 

Locat  i on*  

10 

.11 

12 

1 3  

14 

1 5  

16 

17 

*Loca t ions  a r e  shown i n  F i g u r e  3. 

**Minimum Dezec t ion  L imi t  f o r  "'PU i n  s i l t  samples i s  
0 . 0 5 ~  lo- '  uCi /g .  The c o n c e n t r a t i o n  i s  i n  te rms o f  
s t a n d a r d  d r y  w e i g h t .  

NOTE: No s t a n d a r d s  f o r  r a d i o a c t i v e  s p e c i e s  i n  s i l t  have 
been  e s t a b l i s h e d .  



The maximum d o s e  t o  p o p u l a t i o n  g r o u p ( s )  was b a s e d  on t h e  s i n g l e  h i g h e s t  
y e a r l y  a v e r a g e  o f  20 o f f - s i t e  c o n t i n u o u s  a i r  s a m p l e r s  s u r r o u n d i n g  t h e  
L a b o r a t o r y ,  w i t h  t h e  e x c e p t i o n  o f  t h a t  f o r  po lonium-210.  The maximum 
dose  e s t i m a t e s  f o r  polonium-210 were  b a s e d  on t h e  s i n g l e  h i g h e s t  y e a r l y  
a v e r a g e  o f  two o f f - s i t e  s a m p l e r s .  The r e s u l t s  o f  t h e s e  d o s e  e s t i m a t e s  
a r e  g i v e n  below: 

P lu ton ium-  238 

A s  ment ioned  e a r l i e r ,  bone i s  t h e  c r i t i c a l  o r g a n  f o r  p l u t o n i u m .  
T h e r e f o r e ,  t h e  v a l u e s  i n d i c a t e d  below a r e  e s t i m a t e s  f o r  
m a x i m u m p o t e n t i a l  dose  t o  bone 1 )  a t  t h e  s i t e  boundary ,  2) of 
an i n d i v i d u a l ,  and 3 )  of p o p u l a t i o n  g r o u p ( s ) .  

Maximum d o s e  t o  bone a t  t h e  s i t e  boundary 
Maximum d o s e  t o  bone o f  a n  i n d i v i d u a l  
Maximum d o s e  t o  bone of  p o p u l a t i o n  g r o u p ( s )  

Polonium- 210 

As men t ioned  e a r l i e r ,  t h e  k i d n e y  i s  t h e  c r i t i c a l  o r g a n  f o r  
polonium.  T h e r e f o r e ,  t h e  v a l u e s  i n d i c a t e d  below a r e  e s t i m a t e d  
f o r  maximum p o t e n t i a l  dose  t o  t h e  k i d n e y  1 )  a t  t h e  s i t e  b o u n d a r y ,  
2) o f  a n  i n d i v i d u a l ,  and 3) o f  p o p u l a t i o n  g r o u p ( s ) .  

Maximum dose  t o  t h e  k idney  a t  t h e  s i t e  
bounda ry  O . l i  mrem/yr 
Maximum dose  t o  t h e  k idney  o f  a n  i n d i v i d u a l  0 . 1 1  mrem/yr 
Maximum d o s e  t o  t h e  k i d n e y  o f  p o p u l a t i o n  g r o u p ( s )  0 . 1 1  mrem/yr 

0 
T r i t i u m  f o x i d e )  

The c r i t i c a l  o r g a n  f o r  t r i t i u m  ( o x i d e )  i s  t h e  whole body. T h e r e f o r e ,  
t h e s e  d o s e s  a r e  e s t i m a t e s  f o r  whole body dose  w i t h  t h e  d o s e  from 
t r i t i u m  ( o x i d e )  i n  l o c a l  d r i n k i n g  w a t e r  f a c t o r e d  i n .  The o t h e r  
r a d i o n u c l i d e s  a p p a r e n t l y  have  had  no e f f e c t  on l o c a l  d r i n k i n g  w a t e r  
s i n c e  t h e i r  l e v e l s  based  on e n v i r o n m e n t a l  m o n i t o r i n g  a r e  e i t h e r  
background o r  n o t  d e t e c t a b l e .  The t r i t i u m  ( o x i d e )  p o t e n t i a l  whole 
hody d o s e  e s t i m a t e s  a r e  shown below. 

blaximum d o s e  a t  t h e  s i t e  boundary  
hlaximum d o s e  t o  a n  i n d i v i d u a l  
Maximum d o s e  t o  p o p u l a t i o n  g r o u p ( s )  

The 80-km ( 5 0 - m i l e )  man-rem, o r  whole body ,  dose  e s t i m a t e s  were  b a s e d  on 
a v e r a g e  t r i t i u m  ( o x i d e )  d a t a  from e n v i r o n m e n t a l  a l r  s a m p l i n g  s t a t i o n s  -- 
o u t  t o  a  d i s t a n c e  o f  o n l y  32 km (20 m i l e s )  from Mound L a b o r a t o r y ,  t h e r e -  
by g i v i n g  more c o n s e r v a t i v e  f i g u r e s  t h a n  i f  t h e y  were  a c t u a l l y  based  on 
v a l u e s  from 20 t o  50 m i l e s .  The dose  from t r i t i u m  ( o x i d e )  i n  t h e  l o c a l  
d r i n k i n g  w a t e r  was a l s o  i n c l u d e d  i n  t h i s  e s t i m a t e .  The r e s u l t s  o f  t h e  
e s t i m a t e ,  c o n s i d e r i n g  a  t o t a l  o f  2 ,800 ,000  p e o p l e  i n  t h e  80-km ( 5 0 - m i l e )  

.! 



r a d i u s ,  i s  51 man-rem. For compar i son ,  t h e  man-rem v a l u e  from n a t u r a l  
r a d i a t i o n ,  i n c l u d i n g  cosmic r a y s  and t e r r e s t r i a l  r a d i a t i o n ,  would be 
39 2,000 man- rem. 
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ADDITIVE LEVELS DUE TO RADIONUCLIDE MIXTURE 

The "S tandards  f o r  R a d i a t i o n  P r o t e c t i o n "  (AEC Manual Chapter  0524) 
s t a t e s  t h a t  a  r a d i o n u c l i d e  s h o u l d  n o t  be' c o n s i d e r e d  p a r t  of t h e  mix tu re  
i f  t h e  r a t i o  o f  t h e  c o n c e n t r a t i o n  of t h e  r a d i o n u c l i d e  t o  i t s  RCG i s  n o t  
g r e a t e r  t h a n  1 /10 .  Fur the rmore ,  t h e  sum of a l l  such  exc luded  r a t i o s  
canno t  exceed 1 / 4 .  The sum o f  t h e  r a t i o s  o f  t h e  c o n c e n t r a t i o n s  of  
r a d i o n u c l i d e s  t o  t h e i r  r e s p e c t i v e  R C G ' s  a r e  l i s t e d  below. The sum is 
- p r e s e n t e d  f o r  t h e  maximum l e v e l s  d e t e c t e d  o f f  s i t e  i n  b o t h  a i r  and w a t e r .  

AIR - WATER - 
C o n c e n t r a t i o n  of 2 ' 0 ~ o / R C G  for 
z l O P o  0 .001 

C o n c e n t r a t i o n  o f  23ePu/RCG 
f o r  2 3 e P u  

C o n c e n t r a t i o n  o f  t r i t i u m  
oxide/RCG f o r  t r i t i u m  o x i d e  0.043 0.109 

SUM 0.074 0 . 1 2 6  

The d a t a  i n d i c a t e  t h a t ,  a c c o r d i n g  t o  t h e  c r i t e r i a  o f  AEC Manual 
Chapter  0524, a m i x t u r e  o f  r a d i o n u c l i d e s  d i d  n o t  o c c u r  d u r i n g  1 9 7 3 .  

* O f f - s i t e  wa te r  samples no l o n g e r  ana lyzed  f o r  2 1 0 ~ o  f o r  t h e  same 
r e a s o n s  t h a t  a i r  samples have been reduced.  See  page 8 .  

APPLICABLE STANDARDS 

R a d i o a c t i v e  S tandards  

I n  conformance with F e d e r a l  R a d i a t i o n  Counci l  (FRC) g u i d e l i n e s  and AEC 
Manual Chapter  0524, "S tandards  f o r  R a d i a t i o n  P r o t e c t i o n , "  o f f - s i t e  
sample  r e s u l t s  a r e  compared w i t h  RCG's e s t a b l i s h e d  f o r  t h e  g e n e r a l  
p o p u l a t i o n .  RCG1s f o r  t h e  g e n e r a l  p o p u l a t i o n  a r e  d e r i v e d  b y  d i v i d i n g  
t h e  RCG's f o r  an u n c o n t r o l l e d  a r e a  by 3 .  



O n - s i t e  sample r e s u l t s  a r e  compared w i t h  t h e  RCGts f o r  an u n c o n t r o l l e d  
a r e a  r a t h e r  t h a n  wi th  t h e  R C G ' s  f o r  a  c o n t r o l l e d  a r e a ,  t h u s  p r o v i d i n g  
an e v a l u a t i o n  more c o n s e r v a t i v e  by a  f a c t o r  of approx imate ly  10 .  

The RCG v a l u e s  used f o r  comparison purposes  f o r  t h e  v a r i o u s  t y p e s  o f  
samples i n  t h i s  r e p o r t  a r e  l i s t e d  below. I n  a l l  c a s e s ,  t h e s e  a r e  t h e  
most r e s t r i c t i v e  R C G t s .  

Genera l  P o p u l a t i o n  

Polonium-210 : 2 x  10'12 m i c r o c u r i e s  p e r  m i l l i l i t e r  (vCi/ml)  

Plu tonium-238:  2 x  10"" m i c r o c u r i e s  p e r  m i l l i l i t e r  (vCi/ml)  

T r i t i u m  : 7 x  10" m i c r o c u r i e s  p e r  m i l l i l i t e r  (vCi/ml) 

Water 

Polonium-210 : 2  x  10" m i c r o c u r i e s  p e r  m i l l i l i t e r  (vCi/ml) 

Plu tonium- 238: 2  x  m i c r o c u r i e s  p e r  m i l l i l i t e r  (vCi/ml)  

T r i t i u m  : 1 x  1 0 ' ~  m i c r o c u r i e s  p e r  m i l l i l i t e r  (vCi/ml)  

Uncon t ro l l ed  Area 

A i r  - 

Polonium-210 : 7 x  10'12 m i c r o c u r i e s  p e r  m i l l i l i t e r  (vCi/ml)  

Plu tonium-238:  7 x  10'14 m i c r o c u r i e s  p e r  m i l l i l i t e r  (vCi/ml)  

T r i t i u m  : 2 x  10" m i c r o c u r i e s  p e r  m i l l i l i t e r  (vCi/ml)  

I n  a d d i t i o n  t o  s e t t i n g  t h e  RCG v a l u e s  f o r  t h e  i n d i v i d u a l  r a d i o n u c l i d e s ,  
t h e  "S tandards  f o r  R a d i a t i o n  P r o t e c t i o n "  (AEC Chapter  0524) s t a t e s  t h a t  
i f  a  m i x t u r e  w i t h  more t h a n  one r a d i o n u c l i d e  occurs  i n  a i r  o r  w a t e r ,  
t h e  f o l l o w i n g  g u i d e l i n e s  s h a l l  be used .  The r a t i o  between t h e  concen-  
t r a t i o n  o f  each r a d i o n u c l i d e  p r e s e n t  i n  t h e  m i x t u r e  and i t s  r e s p e c t i v e  
RCG s h a l l  be de te rmined .  The sum of  t h e s e  r a t i o s  f o r  a l l  t h e  r a d i o -  
n u c l i d e s  i n  t h e  mix tu re  shou ld  n o t  exceed "un i ty" .  A r a d i o n u c l i d e  i s  
n o t  t o  be c o n s i d e r e d  p a r t  o f  t h e  m i x t u r e  u n l e s s  t h e  rat-io o f  t h e  con- - A 

c e n t r a t i o n  o f  t h e  r a d i o n u c l i d e  t o  i t s  RCG i s  g r e a t e r  t h a n  1 / 1 0 ,  p r o -  
v i d e d  t h a t  t h e  sum of  a l l  such  exc luded  r a t i o s  does n o t  exceed  1 / 4 .  



F o o d s t u f f s  

There a r e  no RCG v a l u e s  s p e c i f i e d  f o r  f o o d s t u f f s  as  such ,  s i n c e  t h e  water  
c o n t e n t  of  food i s  t a k e n  i n t o  account  i n  t h e  d e t e r m i n a t i o n  o f  RCG va lues  
f o r  wa te r .  Cons ide ra t ion  o f  r a d i o n u c l i d e s  i n  food i s  necessa ry  only i n  
c a s e  o f  c o n c e n t r a t i o n  i n  food d u r i n g  p r o c e s s i n g  o r  i n  c a s e  of e n t r a n c e  
i n t o  t h e  food from o t h e r  s o u r c e s .  For purposes of  p rov id ing  a r e f e r e n c e  
p o i n t ,  t h e  RCG f o r  water  conver ted  t o  mic rocur ies  p e r  gram i s  used f o r  
campar i s  on. 

S o i l  - 
There a r e  no g u i d e l i n e s  e s t a b l i s h e d  f o r  r a d i o a c t i v e  s p e c i e s  i n  s o i l .  

Nonrad ioac t ive  Standards  

Concen t ra t ions  of n o n r a d i o a c t i v e  s p e c i e s  i n  a i r  and w a t e r  a r e  compared 
w i t h  s t a n d a r d s  promulgated by t h e  O f f i c e s  o f  A i r  and Water Programs of  
t h e  Environmental  P r o t e c t i o n  Agency. I f  a  l o c a l  s t a n d a r d  which i s  more 
r e s t r i c t i v e  t h a n  t h e  n a t i o n a l  s t a n d a r d  i s  i n  e f f e c t  i t  w i l l  be used f o r  
comparison.  The fo l lowing  a i r  and wa te r  s t a n d a r d s  a r e  ambient s t a n d a r d s  
s i n c e  emiss ion  o r  e f f l u e n t  s t a n d a r d s  do no t  e x i s t  a t  t h i s  t ime f o r  t h e  
S t a t e  of Ohio. Ambient s t a n d a r d s  a r e  more r e s t r i c t i v e  s i n c e  d i l u t i o n  
by t h e  environment i s  t a k e n  i n t o  account  and no f u r t h e r  d i l u t i o n  is  
expec ted .  

A i r  - 
The Nat iona l  Ambient A i r  Q u a l i t y  S tandards  should  be used f o r  comparison 
s i n c e  they  a r e  more r e s t r i c t i v e  t h a n  t h e  S t a t e  of Ohio Ambient A i r  
Q u a l i t y  Standards .  The n a t i o n a l  s t a n d a r d s  a r e :  

P a r t i c u l a t e  Mat te r  60 micrograms/cubic mete r  (pg/m3)' 

S u l f u r  Dioxide 60 micrograms/cubic m e t e r  (yg/m3)' 

Carbon Monoxide 10 m i l l i g r a m s / c u b i c  m e t e r  (mg/m3)' 

~ h o t o c h e m i c a l  Oxidants 160 micrograms/cubic m e t e r  ( ~ g / r n ' ) ~  

Hydrocarbons 160 micrograms/cubic m e t e r  (vg/m3)' 

Oxides .of Ni t rogen 100 micrograms/cubic m e t e r  (pg/m3))' 

'Annual geometr ic  mean 
bAnnual a r i t h m e t i c  mean 
"Eigh t -hour  mean, n o t  t o  be  exceeded more t h a n  once p e r  yea r  
dOne-hour mean, n o t  t o  be exceeded more t h a n  once  per yea r  
'Three-hour  mean, n o t  t o  be exceeded more t h a n  once p e r  yea r  



There a r e  no s t a n d a r d s  i n  e f f e c t  a t  t h i s  t ime f o r  c o n c e n t r a t i o n s  of  
p o l l u t a n t s  i n  e f f l u e n t  streams. The EPA has  p r o p o s e d , f o r  n i n e  t o x i c  
p o l l u t a n t s , e f f l u e n t  s t a n d a r d s  which w i l l  go i n t o  e f f e c t  one y e a r  a f t e r  
t h e i r  promulgat ion.  L i s t e d  below a r e  t h e  proposed e f f l u e n t  s t a n d a r d s  
f o r  d i s c h a r g e s  i n t o  f r e s h  wa te r  s t r e a m s  which have a  low f low g r e a t e r  
t h a n  2.8 x l o 5  cm3/sec (10  f t 3 / s e c )  , and. a  low flow g r e a t e r  t h a n  o r  
equal  t o  10 t imes  t h e  waste s t r eam f low w i t h  t h e  p r o v i s i o n  t h a t  a n  
immediate 1:10 d i f f u s i o n  i s  ensured .  

C o n s t i t u e n t  

A l d r i n - D i e l d r i n  

Benzidine 

Proposed E f f l u e n t  S tandard  ( ~ g l l i t e r )  

Cyanide 10 0  

DDT 0 . 2  

Endrin  0.2 

Mercury 2 0 

P o l y c h l o r i n a t e d  Biphenyls (PCB I s )  280  

Toxaphene 1 
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ABSTRACT 

The environment surrounding Mound Laboratory was monitored 
and reported on for calendar year 1972. Samples analyzed 
and reported on included air, water, foodstuffs, soil and 
silt. For radioactive species, the average concentrations 
of polonium-210, plutonium-238 and tritium detected were 
well within the stringent standards adopted by the Atomic 
Energy Commission and the Environmental Protection Agency. 
Data concerning nonradioactive species in air and water are 
also presented. Data for these indicate,that Mound Labora- 
tory operations have negligible effect on the environment. 



FOREWORD 

This report was prepared by the Environmental Control 
Section of the Administration Department at Mound Labora- 
tory. Sample analysis and data reduction were performed 
by the Analytical and Development group of the Environ- 
mental Control Section. Several special samples were . 
analyzed by the Nuclear Operations General Analytical 
Group. Particulate samples and data were also received 
from the Air Pollution Control Section of the Montgomery 
County Combined General Health District which acts as the 
Regional Air Pollution Control Agency in this region for 
the State of Ohio Environmental Protection Agency. 



INTRODUCTION 

Flound Laboratory is situated on 180 acres of land in bliamisburg, Ohio. 
This location is 12 miles southwest of Dayton. The area within a 20- 
mile radius of the Laboratory includes essentially all of Flontgomery 
-County and approximately 30 to 60% of the adjoining counties of Butler, 
Greene, Preble and Warren. The predominant geographical feature in the 
five-county region is the Great Miami River which flows through Miamis- 
burg from the northeast to the southwest. This river valley area is 
generally highly industrialized. The remainder of the region is pre- 
dominantly agricultural with some light industry and scattered residen- 
tial communities. The primary agricultural activity in the area is rais- 
ing field crops such as corn and soybeans. Approximately 10% of the land 
area in agricultural use is devoted to pasturing livestock.' 

Weather conditions in the area are considered moderate. The average 
annual precipitation is approximately 36 in. and is evenly distributed 
throughout the year. Winds predominate out of the south and west except 
during the summer months when a higher frequency is observed out of the 
southwest. The wind speed averages about 10 miles per hour ann~ally.~ 

Mound Laboratory began operation in 1949. Its mission currently in- 
cludes research, development, engineering, and production of components 
for the AEC weapons program; research, development, and production of 
explosive materials; separation, purification, and sale of stable iso- 
topes of the noble gases; and development, design, and fabrication of 
radioisotopic heat sources for medical. application and space exploration. - 
Radionuclides currently being worked with include plutonium-238, polonium- 
210 and tritium. 

Interest in the health and safety of employes and the public is manifested 
by an Environmental Control Program which has been in existence continu- 
ously during the Laboratory's history. Fundamental objectives of the 
environmental control program are the containment of radioactive waste and 
control of nonradioactive effluents to levels well within existing or pro- 
posed standards. As part of the program's control function, all effluents 
containing polluting materials are controlled at each operating step. As 
a result of this control, any releases of low-level gaseous and liquid 
wastes to the environment are carefully controlled and dispersed to ensure 
that concentrations are well within recommended standards. 

Radioisotopes in particulate form are removed from air effluents by the 
use of high-efficiency particulate air (HEPA) filters. The air effluents 
are filtered at the points of origin (i.e., gloveboxes) and finally at 
the release point (i.e., the stack) by two banks of HEPA filters in series. 
Radioisotopes are removed from liquid effluent by chemical processing. 



Solid radioactive wastes are packaged and shipped off site for burial at 
AEC-approved burial sites. Airborne and liquid wastes generated in the 
processing of explosive materials are collected and disposed of accord- 
ing to the Army Material Command Regulation 385-100. 

A sanitary sewage treatment plant, which is operated in accordance with 
State of Ohio regulations, handles all domestic sewage generated on site. 
A general waste incinerator, which was completed during the year, handles 
all combustible domestic waste. Ash from the incinerator is disposed of 
at an on-site sanitary land fill. 

As part of the program's monitoring function, air, water, foodstuff and 
soil samples are collected in a 380-square mile area. These samples are 
analyzed for the specific radionuclides handled at the Laboratory as well 
as nonradioactive pollutants. The sampling techniques, analyses and 
counting methods are those best suited for the determination'of the radio- 
nuclides of interest and are designed to detect levels as low as back-. 
ground. 

The results of the analyses for calendar year 1972 are provided in this 
report. Error limits, when given, reflect analytical uncertainties in 
the data at the 95% confidence level. 



ENVIRONMENTAL MONITORING 

Air - Radioactive 

biound Laboratory, through the AEC, has entered into a contractual agree- 
ment with the Montgomery County Combined General Health District (hICCGHD) 
for the installation and operation of a sampling network consisting 
initially of ten off-site air sampling stations. Installation of the 
sampling stations was completed during February 1972. The sampling sites 
were located on the basis of a diffusion model3 developed by the Dayton 
Laboratory of Monsanto Research Corporation. Five of the samplers are 
located within a 1-mile radius of the Laboratory perimeter. The remain- 
ing five samplers are located in adjacent population centers in the 
northeastern quadrant up to 10 miles from the Laboratory. The sampling 
sites are shown on Figure 1. Eleven additional sampling stations will 
be completed during the first quarter of 1973. Two types of samples are 
collected: a particulate,sample for plutonium-238 and polonium-210 
analysis, and a gas bubb1e.r sample for tritium oxide analysis. 

The particulate sample is collected on a 200-mm-diameter bticrosorban disk 
by means of a continuously operating high-volume air sampler. The air 
is sampled at the rate of 40 ft3/min (1 x 10' cc/min). The Microsorban 
disk is changed weekly, which represents a sample of approximately 10,000 
m3 of air. Polonium-210 analyses are performed on a weekly basis while 
the plutonium-238 analyses are performed on a monthly composite sample. 
The plutonium-238 analysis includes the use of plutonium-236 as an in- 
ternal standard in conjunction with alpha pulse height analysis which 
allows correction for chemical and counting losses to be made. The re- 
sults reported below represent total concentrations of the analyzed radio- 
nuclides including contributions from natural sources and atmospheric 
fallout. 

Since commercial sales of polonium-210 from Mound Laboratory have ceased, 
and the concentration of polonium-210 measured in 'the atmosphere has 
significantly decreased, samples collected at only two off-site locations 
were analyzed for polonium-210 during 1972. If a significant increase in 
the concentration of polonium-210 is observed at these locations, ad- 
ditional analyses at other locations will be performed to assure that 
control of emissions is still effective (i.e., well within stringent AEC 
standards). The results of the polonium-210 analyses are summarized in 
Table 1. Average concentrations measured were only 0.02% of the Radio- - activity Concentration Guide (RCG). A listing and discussion of RCG's 
are located in the appendix of this report. 

The average plutonium-238 concentrations measured were all less than 0.3% 
of the RCG. The RCG used for comparison is the guide for the soluble form 
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FIGURE I - Air sampling l o c a t i o n s .  



of the isotope and for the general population. This is the most restric- 
tive RCG for plutonium-238 and is applied since the solubility of the 
measured particles in the potential receptor (i.e., the human body) is 
unknown at this time. These results are summari.zed in Table 2. 

The gas bubbler sample is also collected on a continuous basis at approx- 
imately 3 x lo3 cc/min. The sample is collected by bubbling air through 
500 ml of a water-ethylene glycol mixture. Any tritium oxide present in 
the air is collected in the'solution. The ethylene glycol is added to 
the water to lower both its vapor pressure and freezing point. The 
sampling and analysis are directed to tritium oxide rather than elemental 
tritium since the RCG for the ,oxide is 200 times more restrictive. A 
sample representing 30 m3 of air is collected and an aliquot of this is 
counted in a liquid scintillation spectrometer. The average concentra- 
tions of tritium oxide measured during 1972 were all less than approxi- 
mately 0.1% of the RCG. These results are summarized in Table 3. 

An on-site perimeter network of five continuous, high-volume air samplers 
became operational during July 1972. This network replaced three interim 
samplers in operation since 1970. The on-site sampling locations are 
shown in Figure 2. Particulate and gas samples are collected by the on- 
site samplers at the same flow rate as the off-s,ite samplers (i.e., 40 
ft3/min and 3 x lo3 cc/min, respectively). 

The samples are also analyzed in the same manner as the off-site samples 
with the exception that all on-site samples are analyzed for polonium-210. 
The results of the on-site polonium-210 analyses are summarized in Table 
4. The average concentrations pf polonium-210, measured during 1972 at 
the on-site sampling stations, we.re all less than 0.01% of the RCG. The 
RCG used for comparison for these on-site samples as well as plutonium 
and tritium oxide samples is the guide for an uncontrolled area. 

The average plutonium-238 concentrations measured on-site were all less 
than 0.6% of the RCG and are summarized in Table 5. 

The results of the on-site tritium oxide analyses are summarized in 
Table 6. The average concentrations measured were all less than 0.1% of 
the RCG. 

Air - Nonradioactive 

None of the operations presently carried on at Mound Laboratory involve 
amounts of material which would lead to significant carbon monoxide, 
photochemical oxidant or hydrocarbon emissions from stationary sources. 
The steam power supply has been converted form fuel oil to natural gas, 
thus eliminating virtually all sulfur dioxide emissions. Therefore, no 
sampling for these pollutants is carried on at this time. Particulate 
sampling prior to incinerator operation has been carried out on-site to 
establish a background level. The particulate concentrations were de- 
termined on-site by means of a low-volume air sampler continuously op- 
erating at 1 ftvmin. The annual geometric mean of the particulate con- 
centrations measured was 42 pg/m3 as compared to the annual geometric 
mean of 84 pg/m3 measured by the Regional Air Pollution Control Authority 
within 1 mile of the Laboratory. It should be noted that the Mound Lab- 
oratory operati~ns do not at this time result in measurable particulate 
discharges, and this measured level represents the ambient air levels 
in the region. 





Water - Radioactive 
? 

Water sampling locations along the bank of the Great bliami River were 
revised during the first half of 1972. The revised locations.wil1 pro- 
vide samples which are more representative of river water after proper 
mixing of blound's effluent has occurred. Guidelines proposed by the 
federal EPA were utilized in selecting the new sampling locations. These. 
locations are shown in Figure 3. Water samples are collected at these 
locations daily and are subjected to specific analyses for polonium-210, 
plutonium-238 and tritium oxide. The concentrations of polonium-210 
measured in the Great Fliami River are summarized in Table 7. The average 
concentrations were all less than 0.3% of the RCG. 

The concentrations of plutonium-238 measured in the Great bliami River 
are summarized in.Table 8. The average concentrations were all less 
than 0.1% of the RCG. 

The average concentrations of tritium oxide measured in the Great bliarni 
River were all less than 0.5% of the RCG. These results are summarized 
in Table 9. 

Eight additional surface water locations such as ponds and streams are 
sampled quarterly. These locations are shown in Figure 3. A sample of 
approximately 4 liters is collected at each location and analyzed for 
plutonium-238, polonium-210 and tritium oxide. The average concentrations 
of polonium-210 measured at the surface water locations during 1972 \\:ere 
less than 0.1% of the RCG. The average concentrations of plutonium-258 
measured at these locations during 1972 were less than 0.03% of the RCG. 
The average concentrations of tritium oxide measured at these locations. 
were less than 0.6% of the RCG. The results of the surface water monitor- 
ing program are summarized in Tables 10, 11 and 12. 

Drinking water from communities in the surrounding area is sampled 
quarterly and analyzed for tritium oxide. These communities are shpwn 
in Figure 1. The concentrations of tritium oxide were found to be less 
than 1.3% of the RCG. The results of the community.drinking water sampl- 
ing program are summarized in Table 13. 

Water - Nonradioactive 

It is difficult to measure the levels of nonradioactive pollutants in the 
.Great Fliami River resulting from 1-lound Laboratory's water effluent be- 
cause of the relatively high level of these pollutants already present in 
the river upstream from the outfalls. Therefore, a composite sample of 
both water effluent streams leaving the Laboratory is automatically 
collected and analyzed for various water quality parameters as reported 
below. The sample volume is proportionate to the flow in the stream. 
The composite effluent water samples are analyzed fyr the listed water 
quality parameters according to standard techniques for waste water 
analysis accepted by the Office of Water Programs of the Environmental 
Protection Agency. The results of the effluent stream analyses are 
summarized in Table 14. 

Foodstuffs and Vegetation - Radioactive 

Various locally grown foodstuffs and vegetation samples are collected 
from the surrounding area. Where possible, sampling sites are chosen at 
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maximum deposition locations predicted on the basis of the diffusion 
model previously mentioned. The samples collected include milk, fruits 
and vegetables, grass, field crops and aquatic life. The intent of this 
portion of the Environmental Monitoring Program is to determine if there 
is any uptake and concentration of radionuclides by plant or animal life. 
As mentioned previously, commercial sales of polonium-210 from ZIlound 
Laboratory have ceased and, since air and water are monitored for 
polonium-210, foodstuff samples are not analyzed for polonium-210. The 
plutonium-238 content of the foodstuff and vegetation samples is deter- 
mined by slowly evaporating the samples to dryness and then proceeding 
with the same techniques used for plutonium-238 analyses of air samples. 
biilk samples are analyzed for tritium oxide by distilling the water 
fraction from an aliquot of the entire sample. The distillate is then 
analyzed for tritium by liquid scintillation spectrometry in the same . 

manner as the water samples previously discussed in this report. The 
remaining foodstuff samples are analyzed for,tritium by oxidizing the 
samples in a controlled air stream and collecting the combustion products. 
The tritium content of the combustion products is then determined by 
liquid scintillation spectrometry as discussed above. This technique 
allows analysis for total tritium in the samples rather than tritium oxide. 
The results of the foodstuff and vegetation analyses are summarized in 
Table 15. The concentration is given in terms of the sample weight before 
evaporation to dryness. The vegetables analyzed' included cucumbers, 
turnips, onions and tomatoes. The sample of aquatic life analyzed in- 
cluded only the edible fleshy portions from six small blue gills. The 
concentration of tritium measured in grass samples appears to be measur- 
ably above background concentrations, but still well within the RCG. 
These results are the first utilizing the total tritium technique at 
Mound Laboratory. More data must be accumulated before any conclusion 
can be reached. No other indication has been found that there is any 
significant uptake and concentration by plant or animal life of these 
radionuclides handled at hlound Laboratory. 

Soil and Silt - Radioactive 

The soil sampling program has included two aspects of soil monitoring. 
One aspect, which was reported in MLM-1922 Environmental Monitoring 
Report July - December 1971 and 1971 Summary, is the evaluation-of the 
resuspendable amounts of plutonium-238 in soil. For this evaluation sur- 
face scrapings, approximately one-eighth inch deep, of undisturbed soil 
are collected and analyzed. Review of data reported in 1971 revealed 
that evaluation of resuspendable plutonium in soil is best accomplished 
by the network of continuous high-volume air samplers. Therefore, sur- 
face soil sampling was suspended during 1972. If air sampling results 
indicate a potential problem in this area, surface soil sampling will'be 
resumed. The second aspect of soil monitoring is the documentation for 
historical purposes of the total accumulation and distribution of pluton- 
ium deposited off-site, and for verification of Mound Laboratory's at- 
mospheric diffusion model. Present plans are to repeat and refine the 
total inventory at 5-yr intervals once the initial inventory is completed. 

Soil core samples 3-1/2 in. in diameter, approximately 12 in. deep, are 
taken for the inventory determination. Core samples were collected at 
two locations in each quadrant around the Laboratory during 1972. Five 
cores were collected from a square area 30 ft on a side at each location 
and composited to form one core sample. Additional core samples for 



background control data were taken from locations greater than 50 miles 
from the Laboratory. 

Soil samples are digested with an acid mixture to extract the plutonium. 
The solution is then passed over an ion exchange column specific for 
plutonium and analyzed in the same manner as the particulate air samples 
previously discussed in this report. This leach method has been compared 
with a fusion method for soil analysis.' Good agreement was obtained 
between the two methods of analysis. The leach method was chosen for the 
soil analysis because larger samples, which minimize sampling and ali- 
quoting errors and increase sensitivity, can be handled with this method. 
The results of the core sampling program are summarized in Table 16. As 
mentioned previously in this report, no standards have been established 
for radioactive species in soil. Additional sample analyses are neces- 
sary before a total inventory can be calculated, and these are continuing 
as part of Mound Laboratory's comprehensive Environmental Control Program 

Silt samples are collected quarterly from four locations on the Great 
Yiami River. These samples are taken at four of the same locations that 
.dater samples are taken from and are identified by the same numbers shown 
in Figure 2. Additional silt samples are collected annually from the 
same surface water locations which are sampled monthly. The silt samples 
are analyzed in the same manner as the soil samples. The results of Great 
Miami River silt sampling for 1972 are summarized in Table 17. The re- 
sults of the silt sampling from the area ponds are summarized in Table 18. 
There appears to be a very slight accumulation of plutonium-238 in river 
;ilt from the very small amounts of plutonium-238 which are discharged to 
the river. However, as mentioned previously, there does not appear to be 
any reentrainment of plutonium-238 by plant or animal life in the river 
nor by the river itself. No significant accumulation is indicated, how- 

. ever, by the pond silt data. ,As previously mentioned in this report, 
there are no standards for radioactive species in soil or silt. 

'0 .  

SUMMARY 

The average concentrations of polonium-210, plutonium-238 and tritium de- 
tected in the environment surrounding Mound Laboratory, Miamisburg, Ohio, 
are presented for calendar year 1972. The average concentrations of 
these radioisotopes were well within the stringent standards adopted by 
the Atomic Energy Commission. 

Atmospheric monitoring for radioactive species was upgraded by the com- 
pletion of an off-site network of ten continuous, high-volume air sampl- 
ing stations during February 1972. Prior to that time a routine off-site 
grab sampling program had been in effect since Laboratory operations began 
in 1949. An additional eleven air sampling stations are scheduled for 
completion by the first quarter of 1973. The average concentrations of 
polonium-210, plutonium-238 and tritium measured in air during this period 
were less than 0 .O-2%, 0.3% and 0.1% of their res-pective -RCG1s. A compar- 
ison to results obtained from grab sampling during 1971 is not warranted 
since the off-site network in 1972 utilized continuous sampling rather 
than grab sampling. 

Water monitoring for radioactive species found the average concentrations 
of polonium-210, plutonium-238 and tritium measured at the water sampling 
locations during this period to be less than 0.3%, 0.1% and 0.5% of their 



respective RCG1s. These results represent a significant reduction in 
concentrations of polonium-210 and tritium over those measured in 1971. 
The average concentrations of plutonium-238 measured during 1972 were 
slightly lower than but within the range of those measured during 1971. 

Water monitoring for non-radioactive species was conducted. 

Additionally, data concerning radioactive species in surface water, 
community drinking water, foodstuffs, soil and silt are presented. No 
significant uptake of radioactive species from air or water by plant or 
animal life has been observed. No reentrainment of radioactive species 
from soil or silt is indicated at this time. Soil core sample analyses 
will continue to establish a plutonium-238 soil inventory as part of the 
total program to assess the impact of the Laboratory's operations on the 
environment. 

These data reflect the effectiveness of Mound's Environmental Control 
Program and indicate that the operation of the Laboratory has negligible 
effect on the environment. 
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APPENDIX 



ADDITIVE LEVELS DUE TO RADIONUCLIDE MIXTURE 

The Standards for Radiation Protection (AEC Chapter 0524) states that a ' 

radionuclide should not be considered part of the mixture if the ratio 
of the concentration of the radionuclide to its RCG is not greater than 
1/10. Furthermore the sum of all such excluded ratios can not exceed 
1/4. The sum of the ratios of the concentration of radionuclides to their 
respective RCG's for the first half of 1972 are listed below. The sum is 
presented for the maximum levels detected in both air and water. 

Air Water 

Concentration of 
2 1 0 P o / ~ ~ ~  for 2 1 0 ~ o  0.001 0.011 

Concentration of 
238Pu/RCG for 2 3 8 P ~  

Concentration of tritium 
oxide/RCG for tritium oxide 0.0 23 0.105 

Sum 0.033 0.129 

The data indicate that, for purposes of AEC Manual Chapter 0524, a mix- 
t ~ r e  of radionuclides did not occur during 1972. 

APPLICABLE STANDARDS 

RADIOACTIVE STANDARDS 

Concentrations of radioactive species in air and water are compared with 
the Radioactivity Concentration Guide (RCG) values as promulgated by AEC 
M~nual Chapter 0524, "Standards for Radiation Protection." The RCG values, 
.as defined in AEC Manual Chapter 0524, for the various types of samples 
are listed below. 

General Po~ulat'ion 

Air - 
Polonium-210 : 7 x lo"* microcuries per milliliter (pCi/ml) 
Plutonium-238: 2 x 10'14 microcuries per milliliter (pCi/ml) 
Tritium : 7 x 10" microcuries per milliliter (pCi/ml) 

Water 

..P.o~l.o.n.i.urn~2.1.0 : 2 x 1.0.- ' .mi.c.r_oc.uri.es .pex .mi.l.l.il.i.t.er .(.uCi.Lml)~ 
Plutonium-238: 2 x 10'~ microcuries uer milliliter (uCi/ml) 
Tritium : 1 x 10' 3. microcuries per milliliter (h~i/mlj 



-Uncontrolled Area 

Air - 
Polonium-210 : 2 x lo-" microcuries per milliliter (pCi/ml) 
Plutonium-238: 7 x lo-'' microcuries per milliliter (pCi/ml) 
Tritium : 2 x lo-' microcuries per milliliter (pCi/ml) 

In addition to the RCG values for the individual radionuclides, the 
Standards for Radiation Protection (AEC Chapter 0524), indicate that if 
a mixture of more than one radionuclide occurs in air or water, the fol- 
lowing'guidelines shall be used. The ratio between the concentration of 
each radionuclide present in the mixture and its respective RCG shall be 
determined. The sum of these ratios for all the radionuclides in the 
mixture should not exceed "unity". A radionuclide should not be considered 
part of the mixture if the ratio of the concentration of the radionuclide 
to its RCG is not greater than 1/10 provided that the sum of all such ex- 
cluded ratios does not exceed 1/4. 

Foodstuffs 

There are no RCG values sp'ecified for foodstuffs as such since the water 
content of food was taken into account in the determination of RCG values 
for water. Consideration of radionuclides in food is necessary only in 
case of concentration in food during processing or in case it enters the 
food from other sources. In this event the recommendation is to use the 
RCG for water converted to microcuries per gram. For comparison purposes 
the recommendation is followed in this report. 

Soil 

There are no.guidelines established for radioactive species in soil. 

NON-RADIOACTIVE STANDARDS 

Concentrations of non-radioactive species in air and water are compared 
with standards promulgated by the Offices of Air and Water Programs of 
the Environmental Protection Agency. If a local standard which is more 
restrictive than the national standard is in effect it will be used for 
comparison. The following air and water standards are ambient standards 
since emission or effluent standards did not exist for most of 1972 for 
the State of Ohio. Ambient standards are more restrictive since dilution 
by the environment is taken into account and no further dilution is ex- 
pected. 

Air - 
The National Ambient Air Quality Standards should be used for comparison 
since they are more restrictive than the State of Ohio Ambient Air Quality 
Standards. The National standards are: 



Particulate Matter 60 micrograms/cubic meter (pg/m3)' 
Sulfur Dioxide 60 micrograms/cubic meter ( ~ g / m ~ ) ~  
Carbon Monoxide 10 milligrams/cubic meter (mg/m3)= 
Photochemical Oxidants 160 micrograms/cubic meter (pg/m3)* 
Hydrocarbons 160 micrograms/cubic meter (pg/m3)" 
Oxides of Nitrogen 100 micrograms/cubic meter ( ~ g / m ~ ) ~  

.Annual geometric mean 
bAnnual arithmetic mean 
=Eight-hour mean, not to be exceeded more than once per year 
done-hour mean, not to be exceeded more than once per year 
"Three-hour mean, not to be exceeded more than once per year 

Surface Water Criteria for Public Water Supplies 

.The Surface Water Criteria for Public Water Supplies adopted by the En- 
vironmental Protection Agency should be used for comparison of concentra- 
tions of non-radioactive pollutants in water. The criteria are: 

Cons ti tuent 
Criterion 
(mg/liter) 

Heavy Metals 

Barium 
Boron 
Cadmium 
Chromium, Hexavalent 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Silver 
Zinc 

Other Inorganics 

Chlorides 
Sulfates 
Nitrates 
pH 
Total Dissolved Solids 
Dissolved Oxygen 

Organic 

BOD 
Oil and Grease 

Physical Properties 

Suspended Solids 
Turbidity 

- 
Virtually absent 

*Treatment plant' criteria 



Biological 

Total Coliform 
Fecal Coliform 



Table 1 

CONCENTRATION OF POLONIUM-210 IN AIR AT OFF-SITE SAMPLING LOCATIONS 
CY-1972 

Number of Range Average* Percent 
Locat ion Samples (10' ' 'v~i/ml) (10"~v~i/ml) of RCG** 

*Minimum detection limit (MDL) for 'loPo in air is 2 x 10'17 pCi/ml. 
The MDL is 0.0003% of the RCG. 

**RCG - Radioactivity Concentration Guide = 7 x 10-l2 v~i/ml. 

Table 2 

CONCENTRATION OF PLUTONIUM-238 IN AIR AT OFF-SITE SAMPLING LOCATIONS 
CY-1972 

Number of Range Average* Percent 
Locat ion Samples (10- 7p~i/ml) (10' 7pCi/ml) of RCG** 

101 4 6 1.1 - 9.5 3.4 + 0.3 0.2 

3*** - - - 102 6.9 + 0.5 0.3 

110 2 7 0.35 - 0.72 0.51 + 0.13 0.03 

*M-i-n-imum detection limit (MDL) for 23 'Pu in air is 5 x uCi/ml, 
The MDL is 0.003% of the RCG. 

**RCG - Radioactivity Concentration Guide = 2 x 10'14 vCi/ml. 

***Combined to form a single, composite sample. 



Table 3 

CONCENTRATICN OF TRITIUM OXIDE IN AIR AT OFF-SITE SAhIPLING LOCATIONS 
CY-1972 

Number of Range Average* Percent 
Locat ion Samples - (10-I pCi/ml) of RCG** 

*Minimum Detection Limit (MDL) for tritium oxide in air is 0.3 x lo-" 
pCi/ml. The EIDL is 0.004% of the RCG. 

**RCG - Radioactivity Concentration Guide = 7 x 10"' pCi/ml. 

Table 4 

CONCENTRATION OF POLONIUM-210 IN AIR AT ON-SITE SAWLING LOCATIONS 
CY-1972 

Number of Range Average* Percent 
Locat ion Samples (lo-' pCi/ml) (lo-' pCi/ml) -- of RCGk* 

"blinimum Detection Limit (MDL) for "'PO in air is 2 x lo-" pCi/ml. 
The blDL is 0.0001% of the RCG. 

**RCG - Radioactivity Concentration Guide = 2 x lo-" pCi/ml. 



Table 5 

CONCENTRATION OF PLUTONIUM-238 IN AIR AT ON-SITE SAMPLING LOCATIONS 
CY-1972 

Number of Range Average * Percent 
Location Samples (10' l 7  pCi/ml) (lo-'' uCi/ml) of RCG** 

*Minimum Detection Limit (MDL) for 2 3 8 P ~  in air is 5 x 10-l9 pCi/ml. 
The'MDL is 0.0007% of the RCG. 

**RCG - Radioactivity Concentration Guide = 7 x 10'14 pCi/ml. 

Table 6 

CONCENTRATION OF TRITIUM OXIDE IN AIR AT ON-SITE SAMPLING LOCATIONS 
CY-1972 

Number of Range Average* Percent 
Location Samples (10' pCi/ml) (10- ' wCi/ml) of RCG** 

211 2 6 <0.3 - 29 7.7 ? 0.7 0.04 

*Minimum Detection Limi-t CMDL) for tritium oxide in air is 0.3 x rO'll 
pCi/ml. The MDL is 0.002% of the RCG. 

**RCG - Radioactivity Concentration Guide = 2 x lo-' pCi/ml. 



Table 7 

CONCENTRATION OF POLONIUFI- 210 IN THE GREAT MIA\lI RIVER 
CY-1972 

Number of Range Average* Percent 
Locat ion Samples (10- ' pCi/ml) (10- pCi/ml) of RCG*" 

*blinimum Detection Limit (MDL) for 2 1 0 ~ o  in water is 1.3 x 10-lo uCi/ml. 
The MDL is 0.07% of the RCG. 

**RCG - Radioactivity Concentration Guide = 2 x lo-' uCi/ml. 

Table 8 

C0:JCENTRATION OF PLUTONIUM-238 IN THE GREAT MIMII RIVER 
CY-1972 

Number of Range Average* Percent 
Location Samples (lo-' u~i/ml) (lo-' pCi/ml) of RCG** 

*Minimum Detection Limit (MDL) for 2 3 B ~ ~  in water is 0.0003 x lo-' pCi/ml. 
The MDL is 0.00015% of the RCG. 

**RCG - Radioactivity Concentrat.ion Guide = 2 x pCi/ml. 



Table 9 

CONCENTRATION OF TRITIUM IN THE GREAT MIAMI RIVER 
CY-1972 

Number of Range Average* Percent 
Locat ion Samples (10- pCi/ml) (10- pCi/ml) of RCG** 

1 165 <0.3 - 2.5 0.8 2 0.3 0.08 

'*Minimum Detection Limit (MDL) for tritium in water is 0.3 x pCi/ml. 
The MDL is 0.03% of the RCG. 

**RCG - Radioactivity Concentration Guide = 1 x loe3 pCi/ml. 

Table 10 

SUMMARY OF SURFACE WATER MONITORING FOR POLONIUM-210 
CY-1972 

Number of Range Average* Percent 
Locat ion Samples (10' ' uCi/ml) (10'1° pCi/ml) of RCG** 

10 3 0.5 - 4.5 2.7 + 1.7 0.1 

11 3 1.5 - 2.7 2.0 + 1.5 0.1 

*Minimum Detection Limit (MDL) for polonium-210 in water is 0.0003 x 
pCi/ml. The MDL = 0.01% of the RCG. 

*.*RCG - Radioactivity Concentration Guide for polonium-210 in water = 
2 x pCi/ml. 



Table 11 

SUblbIARY OF SURFACE WATER MONITORING FOR PLUTONIUFI-238 
CY-1972 

Number of Range Average* Percent 
Locat ion Samples (10' ' pCi/ml) (10- ' pCi/ml) of RCG** 

*Minimum Detection Limit (MDL) for 2 3 8 ~ ~  in water is 0.00004 x 
pCi/ml. The IdDL = 0.002% of the RCG. 

**RCG - Radioactivity Concentration Guide for 2 3 8 P ~  in water = 2 x 10'~ 
uCi/ml. 

Table 12 

SUbIFIARY OF SURFACE WATER MONITORING FOR TRITIUEI 
CY-1972 

Number of Range Average* Percent 
Locat ion Sarnples pCi/ml) pCi/ml) of RCG*" 

*Minimum Detection Limit (MDL) for tritium in water is 0.3 x pCi/ml. 
The MDL is 0.03% of the RCG. 

**RCG - Radioactivity Concentration Guide for tritium oxide in water = 
1 x 10- pCi/ml. 



Table 13 

SUbfilARY OF COMMUNITY DRINKING WATER 
TRITIUM OXIDE LEVELS FOR 1972 

Number of Range Average* Percent 
Location Samples (10'~ pCi/ml) pCi/ml) of RCG** 

Bellbrook 4 <0.3 - 0.8 0.4 t 0.2 0.04 

Carlisle 1 - - -  1.4 t 0.2 0.14 

Centerville 2 0.4 - 0.5 0.4 2 0.2 0.04 

Dayton 

Eaton 

Franklin 

Germantown 

Miamisburg 

Middletown 

bloraine 

Springboro 

Tipp City 

Waynesville 

West Carrollton 1 

West Milton 1 

*Minimum Detection Limit (MDL) for tritium oxide is 0.3 x 10'~ uCi/ml. 
The MDL is 0.03% of the RCG. 

**RCG - Radioactivity Concentration Guide for tritium oxide in water = 
1 x pCi/ml. 



Table 14 

SUbDlARY OF EFFLUENT WATER MONITORING FOR 
NON-RADIOACTIVE CONSTITUENTS 

CY-1972 

Average Value 
Constituent (mglliterj 

Heavy bletals 

Barium 
Boron 
Cadmium 
Chromium, Hexavalent 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Silver 
Zinc 

Other Inorganics 

Chlorides 
Sulfates 
Nitrates 
pH 
Total Dissolved Solids 
Dissolved Oxygen 

Organic 

BOD 
Oil and Grease 

Physical Properties 

Suspended Solids 
Turbidity 

Biological 

Total Coliform 
Fecal Coliform 

18 
< 2 5 JTU* 

*JTU - Jackson Turbidity Units - a standard unit used 
to describe turbidity. This value is at the limit of 
sensitivity of the instrument used and basically in- 
dicates absence of any turbidity. 
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T a b l e  16  

SUMMARY OF SOIL CORE ANALYSES FOR PLUTONIUtl- 238 
CY-1972 

L o c a t i o n  - .. - 
D i s t a n c e  L J O D  . u 

D i r e c t i o n  

r jor th  
North 
E a s t  
E a s t  
South  
South  
West 
West 
Background 

( m i l e s )  

*Minimum ~ e t e c t i o n  L i m i t  f o r  i 3 8 P ~  i n  s o i l  i s  
0.000004 p C i / m 2 .  

T a b l e  1 7  

SUMMARY OF GREAT MIAMI R I V E R  SILT SAMPLES FGR PLiJTGNIUbl-238 
CY-19'72 

Number o f  Range Average 
Locat  i o n  Samples pCi/g)  (10 -  pCl /g)  * 

*Minimum D e t e c t i o n  L i m i t  f o r  2 3 e ~ u  i n  s i l t  samples  i s  
0.000005 pCi/g.  The c o n c e n t r a t i o n  i s  i n  t e rms  o f  
s t a n d a r d  d r y  we igh t .  



Table 18 

SUMMARY OF POND SILT FOR PLUTONIUM-238 
CY-1972 

B P ~  Content 
Locat ion (lo-' vCi/g) * 

10 1.09 * 0.09 
11 0.61 2 0.07 

"Minimum Detection Limit for 2 3 8 ~ ~  in silt 
samples is 0.000005 uCi/g. The concentration 
is in terms of standard dry weight. 

R. P. Ratay, Editor 
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ABSTRACT 

The a v e r a g e  c o n c e n t r a t i o n s  o f  polonium-210,  p lu ton ium-238  and t r i t i u m  
d e t e c t e d  i n  t h e  envi ronment  s u r r o u n d i n g  Mound L a b o r a t o r y ,  Miamisburg, 
Ohio ,  a r e  p r e s e n t e d  f o r  t h e  f i r s t  h a l f  o f  1971. The ave rage  c o n c e n t r a -  
t i o n s  o f  t h e s e  r a d i o i s o t o p e s  a t  t h e  w a t e r  s ampl ing  l o c a t i o n s  and t h e  
a i r  s ampl ing  s t a t i o n s  were w e l l  w i t h i n  t h e  s t r i n g e n t  s t a n d a r d s  
adop ted  by t h e  Atomic Energy Commission. The h i g h e s t  ave rage  concen-  
t r a t i o n s  o f  polonium, p lu ton ium snd  t r i t i u m  d e t e c t e d  i n  t h e  a i r  
s ampl ing  a r e a s  d u r i n g  t h e  f i r s t  h a l f  o f  1971 were 39 ,  48 and 60% l o w e r ,  
r e s p e c t i v e l y ,  t han  t h o s e  measured d u r i n g  1970. The h i g h e s t  a v e r a g e  con-  . 

c e n t r a t i o n s  o f  polonium, p lu ton ium and t r i t i u m  measured a t  any o f  t h e  
w a t e r  s ampl ing  l o c a t i o n s  d u r i n g  t h e  f i r s t  h a l f  o f  1971 were 9 2 ,  75 ,  and 
835' l o w e r ,  r e s p e c t i v e l y ,  t h a n  t h o s e  measured d u r i n g  1970.  The h i g h e s t  
l e v e l  of  p lu tonium-238 found d u r i n g  t h e  f i r s t  h a l f  o f  1971  i n  s o i l  s u r f a c e  
s c r a p i n g s  was approx ima te ly  2 %  o f  t h e  most r e s t r i c t i v e  l e v e l s  s u g g e s t e d  
by Ka th ren  f o r  u rban  a r e a s .  S o i l  c o r e  samples  t a k e n  d u r i n g  t h e  same 
p e r i o d  were c o n s i d e r a b l y  lower  t h a n  t h o s e  r e p o r t e d  by Krey and Hardy 
i n  an independen t  I l e a l t h  and S a f e t y  L a b o r a t o r y  (HASL) s t u d y  . 



INTRODUCTION 

blound L a b o r a t o r y  i s  s i t u a t e d  on 180 a c r e s  o f  l a n d  i n  Miamisburg ,  Ohio.  
T h i s  l o c a t i o n  i s  1 2  m i l e s  sou thwes t  o f  Dayton. The L a b o r a t o r y  began 
o p e r a t i o n  i n  1949. I t s  m i s s i o n  c u r r e n t l y  i n c l u d e s  r e s e a r c h ,  development ,  
e n g i n e e r i n g ,  and p r o d u c t i o n  a f  components f o r  t h e  AEC weapons program;  
s e p a r a t i o n ,  p u r i f i c a t i o n ,  and s a l e  o f  s t a b l e  i s o t o p e s  o f  t h e  n o b e l  g a s e s ;  
and development ,  d e s i g n ,  and f a b r i c a t i o n  o f  r a d i o i s o t o p i c  h e a t  s o u r c e s  
f o r  med ica l  a p p l i c a t i o n  and space  e x p l o r a t i o n .  

I n t e r e s t  i n  t h e  h e a l t h  and s a f e t y  o f  employes and t h e  p u b l i c  i s  mani-  
f e s t e d  by t h e  f a c t  t h a t . L a b o r a t o r y  o p e r a t i o n s  have a s  a  fundamen ta l  
o b j e c t i v e  t h e  con ta inmen t  o f  r a d i o a c t i v e  w a s t e  a s  a  p a r t  o f  i t s  e n v i r o n -  
n e n t a l  c o n t r o l  program. Any r e l e a s e  o f  l o w - l e v e l  gaseous  and  l i q u i d  
w a s t e s  t o  t h e  envi ronment  a r e  c a r e f u l l y  c o n t r o l l e d  and d i s p e r s e d  t o  
e n s u r e  t h a t  c o n c e n t r a t i o n s  a r e  w e l l  w i t h i n  recommended s t a n d a r d s .  

An Environment a 1  Con t ro l  Program h a s  been  i n  e x i s t e n c e  c o n t i n u o u s l y  
d u r i n g  t h e  L a b o r a t o r y ' s  h i s t o r y .  Xs p a r t  o f  t h e  P rogram ' s  c o n t r o l  
f u n c t i o n ,  a l l  e f f l u e n t s  c o n t a i n i n g  r a d i o i s o t o p e s  a r e  c o n t r o l l e d  a t  each  
o p e r a t i n g  s t e p .  Rad io i so topes  a r e  removed from a i r  e f f l u e n t s  by t h e  
use  o f  h i g h -  e f f i c i e n c y  p a r t i c u l a t e  a b s o l u t e  (HEPA)  f i l t e r s .  R a d i o i s o t o p e s  
a r e  removed from l i q u i d  e f f l u e n t  by chemica l  p r o c e s s i n g .  A s  p a r t  o f  t h e  
l l rogram's  m o n i t o r i n g  f u n c t i o n ,  a i r ,  w a t e r ,  and s o i l  s amples  a r e  c o l l e c t e d  
i n  a 1 ,250  s q u a r e  m i l e  a r e a  t o  d e t e r m i n e  t h e  c o n c e n t r a t i o n s  o f  r a d i o -  
a c t i v e  m a t e r i a l s .  The sampl ing  t e c h n i q u e s ,  a n a l y s e s ,  and c o u n t i n g  
methods a r e  t h o s e  b e s t  s u i t e d  f o r  t h e  d e t e c t i o n  and measurement o f  t h e  
r a d i o a c t i v e  m a t e r i a l s  i n v o l v e d .  

i o r l c e n t r a t i o n s  o f  r a d i o n u c l i d e s  i n  a i r  and w a t e r  a r e  compared w i t h  t h e  
I b d i  o a c t  i v i  t y  C o n c e n t r a t  i o n  Guide ( R C G )  v a l u e s  a s  p romulga ted  by t h e  
O f f i c e  o f  R a d i a t i o n  Programs o f  t h e  Envi ronmenta l  P r o t e c t i o n  Agency and 
can be i n t e r p r e t e d  a s  t h e  c o n c e n t r a t i o n  o f  r a d i o a c t i v i t y  i n  t h e  e n v i r o n -  
ment which  i s  de t e rmined  t o  r e s u l t  i n  whole body o r  o r g a n  d o s e s  which 
s h o u l d  n o t  be exceeded w i t h o u t  c a r e f u l  c o n s i d e r a t i o n .  The RCG v a l u e s 1  
f o r  t h e s e  r a d i o i s o t o p e s  a r e :  

i 'olonium- 210 

ili r : 7 x 1 0 - l 2  m i c r o c u r i e s  p e r  m i l l i l i t e r  (vCi /ml)  
- -- lu'-ate-rT - -- I-0- 7- ---- -.- - -  ---- - .- ml curl  m - ~ ' l - l - ~ - - - t -  - - - / - m - ,  - -  - -  - -  - -  . - 

"l'he IICC v a l u e s  l i s t e d  above r e f l e c t  a  r e d u c t i o n  by a  f a c t o r  o f  t h r e e  a s  
recommended by t h e  S t a n d a r d s  f o r  R a d i a t i o n  P r o t e c t i o n  (AEC C h a p t e r  0521,  
11 ,  c ,  1 ) .  



Plutonium-  238 

A i r  : 3 x 10 'l m i c r o c u r i e s  p e r  m i l l i l i t e r  (pCi/ml)  
Water :  2 x 1 0 ' ~  m i c r o c u r i e s  p e r  m i l l i l i t e r  (pCi/ml)  

T r i t i u m  

A i r :  7 x m i c r o c u r i e s  p e r  m i l l i l i t e r  (pCi/ml)  
Water :  1 x 10" m i c r o c u r i e s  p e r  m i l l i l i t e r  (pCi/ml)  

The S t a n d a r d s  f o r  R a d i a t i o n  P r o t e c t i o n  (AEC C h a p t e r  0524) g u i d e l i n e s  f o r  
a  m i x t u r e  o f  r a d i o n u c l i d e s  does  n o t  a p p l y  f o r  t h e  d a t a  p r e s e n t e d  i n  t h i s  
r e p o r t  a s  d i s c u s s e d  w i t h i n .  



OFF-SITE AIR SAMPLING 

A i r  samples a r e  c o l l e c t e d  t h r e e  t i m e s  p e r  week t o  a  d i s t a n c e  o f  20 m i l e s  
from t h e  Labora to ry - -an  a r e a  of 1250 s q u a r e  miles. The samples a r e  
c o l l e c t e d  upwind and downwind from t h e  Labora to ry .  A n a l y s i s  of t h e s e  
samples i s  performed u s i n g  equipment which i s  c a p a b l e  o f  d e t e c t i n g  t r a c e s  
o f  r a d i o a c t i v i t y  l e s s  t h a n  0.1% of  t h e  c o n c e n t r a t i o n  s t a n d a r d s  t h a t  have 
been adopted  by F e d e r a l  a g e n c i e s .  These s t a n d a r d s  a r e  c a l l e d  R a d i o a c t i v i t y  
C o n c e n t r a t i o n  Guides and a r e  a b b r e v i a t e d  as RCG. F i g u r e  1 shows t h e  zones 
r o u t i n e l y  sampled. 

AIRBORNE SANPLE HANDLING AND RESULTS 

Polonium-210 and Plutonium-238 Samples a r e  c o l l e c t e d  u s i n g  a  h i g h  
volume a i r  sampler .  P a r t i c u l a t e s  a r e  c o l l e c t e d  on 4 - i n .  d i a m e t e r  
Whatman No. 4 1 - f i l t e r  paper  through which a i r  i s  p a s s e d  a t  a  r a t e  o f  
20 f t 3 / m i n  (5.7 x 10' cc /min) .  The sampl ing p o r t  i s  a t o p  a  mobile 
u n i t ,  i n  which t h e  a p p a r a t u s  i s  c o n t a i n e d .  Th i s  mobi le  u n i t - - a  t r u c k - -  
i s  parked s a f e l y  o f f  t h e  road  whi le  t h e  sample i s  t a k e n .  A 2 - i n .  
d iamete r  c i r c l e  c u t  from t h e  c e n t e r  o f  t h e  f i l t e r  p a p e r  i s  p r o c e s s e d  
and analyzed f o r  polonium-210, whi l e  p lu tonium-238,  due t o  i t s  lower  
s p e c i f i c  a c t i v i t y ,  i s  ana lyzed  u s i n g  t h e  remaining f i l t e r  p a p e r .  

Polonium-210 A n a l y s i s  The 2 - in .  d i a m e t e r  c i r c l e  c u t  from t h e  c e n t e r  o f  
t h e  f i l t e r  paper  i s  d i g e s t e d  by h e a t i n g  w i t h  5.8 M h y d r o c h l o r i c  a c i d .  
A f t e r  c o o l i n g ,  t h e  s o l u t i o n  i s  t r a n s f e r r e d  q u a n t i T a t i v e l y  t o  a  p l a s t i c  
p l a t i n g  c e l l  t h a t  accommodates a  1 7 /8 - in .  diam s t a i n l e s s  s t e e l  d i s c .  
The s o l u t i o n  i n  t h e  c e l l  i s  made approximate ly  1 M i n  h y d r o c h l o r i c  a c i d ,  
s t i r r e d  f o r  2 h r ,  and t h e  polonium-210 spontaneouTly  p l a t e d  by s imple  
replacement  o n t o  t h e  s t a i n l e s s  s t e e l  d i s c .  The d i s c  i s  t h e n  removed from 
t h e  c e l l ,  r i n s e d ,  d r i e d ,  and a l p h a  counted  i n  a  low background,  gas 
f low p r o p o r t i o n a l  c o u n t e r .  

l l e s u l t s  Ana lys i s  o f  t h e  moni to r ing  d a t a  f o r  t h i s  r e p o r t  p e r i o d  shows 
t h a t  tile average  c o n c e n t r a t i o n  o f  t h e  polonium-210 measured a t  a l l  
l o c a t i o n s  upwind and downwind i n  a l l  zones was o n l y  s l i g h t l y  above 
o n e - t e n t h  o f  1% o f  t h e  RCG. The ZCG i s  t h e  c o n c e n t r a t i o n  o f  r a d i o -  
a c t i v i t y  i n  t h e  environment which i s  determined t o  r e s u l t  i n  whole body 
o r  o rgan  doses  w h i c h  s h o u l d  n o t  b e  exceeded w i t h o u t  c a r e f u l  c o n s i d e r a -  
t i o n .  The d a t a  demons t ra te  t h a t  t h e  average  c o n c e n t r a t i o n s  i n  a l l  
sampl ing a r e a s  were w e l l  below t h a t  l e v e l .  The h i g h e s t  ave rage  concen- 
t r a t i o n  f o r  t h i s  r e p o r t  p e r i o d  was 13/100 o f  1% o f  t h e  RCG i n  t h e  0 - 3  
mi le  range upwind and 5-10 mi le  range downwind. R e s u l t s  f o r  t h i s  r e p o r t  
p e r i o d  a r e  shown i n  Figure  2 .  



0 2.5 5 7.5 10 
L 

MILES 

FIGURE I - O f f - s i t e  a i r  s a r n p l i n ~  z o n e s .  



Ronge, miles 

F I G U R E  2 - O f f - s i t e  a i r  m o n i t o r i n g  d a t a  f o r  poZoniurn-210--January - 
J u l y  1 9 7 1 .  



Plutonium-238 A n a l y s i s  The r ema in ing  f i l t e r  p a p e r ,  a f t e r  removal o f  
t h e  2 i n .  d i a m e t e r  c i r c l e  f o r  po lonium a n a l y s i s ,  i s  s n i k e d  w i t h  a  known 
amount o f  p lu tonium-236 t r a c e r :  The f i l t e r -  p a p e r  i s  ;shed a t  600°C i n  
a  m u f f l e  f u r n a c e  f o r  a  minimum o f  2 h r .  The f i l t e r  r e s i d u e  i s  t a k e n  up 
i n  c o n c e n t r a t e d  HNO, w i t h  a  t r a c e  o f  HF and e v a p o r a t e d  t o  d r y n e s s .  The 
r e s i d u e  i s  t aken  up i n  10 M H C 1  and p a s s e d  o v e r  a  c h l o r i d e  a n i o n  exchange 
column. The p lu ton ium i s  s e l e c t i v e l y  e l u t e d  from t h e  column and e l e c t r o -  
p l a t e d .  A f t e r  e l e c t r o p l a t i n g ,  t h e  p lu tonium-238 c o n t e n t  i s  d e t e r m i n e d  
by a l p h a  p u l s e  h e i g h t  a n a l y s i s  hy  means o f  c o u n t i n g  f o r  1000 min. i n  a  
low background,  h i g h  r e s o l u t i o n  s u r f a c e  b a r r i e r  d e t e c t o r .  The p l u t o n i -  
um-238 c o n t e n t  i s  c o r r e c t e d  f o r  chemica l  and c o u n t i n g  l o s s e s  a s  de -  
t e rmined  by t h e  r e c o v e r y  o f  t h e  added p lu tonium-236 t r a c e r .  

i t e s u l t s  P lu tonium-238 c o n c e n t r a t i o n s  measured i n  a l l  zones f o r  t h i s  
r e p o r t  p e r i o d  were l e s s  t h a n  1% o f  t h e  RCG w i t h  a  maximum .of 57/100 'of 
1% o c c u r r i n g  i n  t h e  0 -3  m i l e  r ange  upwind. The KCG i s  t h e  c o n c e n t r a t i o n  
o f  r a d i o a c t i v i t y  i n  t h e  envi ronment  which i s  d e t e r m i n e d  t o  r e s u l t  i n  
whole body o r  organ  doses  which s h o u l d  n o t  be  exceeded  w i t h o u t  c a r e f u l  
c o n s i d e r a t i o n .  The d a t a  d e m o n s t r a t e  t h a t  t h e  ave rage  c o n c e n t r a t i o n s  i n  
a l l  s ampl ing  a r e a s  were w e l l  below t h a t  l e v e l .  R e s u l t s  f o r  t h i s  r e p o r t  
p e r i o d  a r e  shown i n  F igu re  3 .  

T r i t i u m  Oxide A n a l y s i s  s amples  a r e  c o l l e c t e d  ( a t  t h e  same - t ime t h a t  
p a r t i c u l a t e  samples  of p lu tonium-238 and polonium-210 a r e  t a k e n )  by 
b u b b l i n g  a i r  t h rough  100 m l  o f  p - t i o x a n e - b a s e d  s c i n t i l l a t i o n  f l u i d  a t  
a r a t e  o f  0.35 f t 3 / m i n  (0 .99  x  10 cc /min ) .  T r i t i u m  o x i d e  i s  c o l l e c t e d  
i n  t h e  p -d ioxane  s o l u t i o n ,  and a  20 m l  a l i q u o t  o f  t h e  r e s u l t i n g  s o l u t i o n  
i s  coun ted  d i r e c t l y  f o r  10 min i n  a  l i q u i d  s c i n t i l l a t i o n  s p e c t r o m e t e r .  
The sampl ing  and a n a l y s i s  i s  d i r e c t e d  t o  t r i t i u m  o x i d e - r a t h e r  t h a n  t h e  
gas  s i n c e  t h e  RCG f o r  t h e  o x i d e  i s  200 t imes  more r e s t r i c t i v e .  

G e s u l t s  The h i g h e s t  ave rage  c o n c e n t r a t i o n  o f  t r i t i u m  o x i d e  d e t e c t e d  i n  
t h e  envi ronment  d u r i n g  t h i s  r e p o r t  p e r i o d  was 2.249 o f  t h e  RCG i n  t h e  
0 - 3  m i l e  r ange  downwind. The c o n c e n t r a t i o n  d i m i n i s h e d  t o  l e s s  t h a n  7/10 
o f  1% i n  tk.e 3-5  mi l e  range  downwind. The RCG i s  t h e  c o n c e n t r a t i o n  o f  
r a d i o a c t i v i t y  i n  t h e  envi ronment  which i s  de t e rmined  t o  r e s u l t  i n  
r j l ~ o l e  body o r  organ  doses  which s h o u l d  n o t  be exceeded  w i t h o u t  c a r e f u l  
c o n s i d e r a t i o n .  The d a t a  d e m o n s t r a t e  t h a t  t h e  a v e r a g e  c o n c e n t r a t i o n s  i n  
a l l  s ampl ing  a r e a s  were w e l l  below t h a t  l e v e l .  R e s u l t s  f o r  t h i s  r e p o r t  
p e r i o d  a r e  shown i n  F igu re  4 .  



Ronge, mi les  

FIGURE 3 - O f f - s i t e  a i r  m o n i t o r i n g  d a t a  f o r  p l u t o n i u n - 2 3 8 - - J a n u a r y -  
J u l y  1 9 7 1 .  



F I G U R E  4 - 0"-s i te  a i r  m o n i t o r i n g  d a t a  f o r  t r i e i u m  ox ide - - January -  
d i t l i j  1 9 7 1 .  

. 

I 

100 

80 

60 

0 
U 
E - 
0 

hO 

40 

20 

0 

0 - 3. 0 - 3  3 - 5  5 - 10 10 - 15 IS - 20 ; 
. . 

Range, miles . . 

? 

. . 

. 

. . 

. . 

. . 

. . 
. . . . 

. . . 

-u -0 TI -u ' - u  
C C .- .- .- C .- .- 

TI 
C .- 1 z z E z 

f f : B a : a a . QO 
3 .  0 0 .. . 

. . - 0.58 2.24 0.68 0.54 . 0.51 0.61 

I 1 I I I I I I I 
1 1. 



OFF-SITE WATER SNIPLING 
.. . . . . . . . . - .  . 

Water  samples  a r e  c o l l e c t e d  t w i c e  p e r  week a l o n g  t h e  bank o f  t h e  G r e a t  
bliami R i v e r  and two ponds n o r t h e a s t  o f  t h e  L a b o r a t o r y .  A n a l y s i s  o f  t h e s c  
samples  i s  per formed u s i n g  equipment  which i s  c a p a b l e  o f  d e t e c t i n g  t r a c e s  
o f  r a d i o a c t i v i t y  f a r  below t h e  RCG. A l l  s amples  a r e  a n a l y z e d  f o r  
polonium-210,  p lu ton ium-238 ,  and t r i t i u m  o x i d e .  A sample  o f  a p p r o x i -  
m a t e l y  200 m l  i s  t a k e n  a t  each  of  9 s a m p l i n g  l o c a t i o n s .  These  l o c a t i o n s  
a r e  shown i n  F i g u r e  5.. 

Polonium-210 A n a l y s i s  A 100-ml a l i q u o t  f rom e a c h  w a t e r  sample  ( r e p r e -  
s e n t i n g  a  w a t e r  s ampl ing  l o c a t i o n )  i s  q u a n t i t a t i v e l y  t r a n s f e r r e d  t o  a  
p l a s t i c  p l a t i n g  c e l l  t h a t  accommodates a .  1 7 / 8 - i n .  d i a m e t e r  s t a i n l e s s  
s t e e l  d i s c .  The s o l u t i o n  i n  t h e  c e l l  i s  made a p p r o x i m a t e l y  1 M i n  hydro -  
c h l o r i c  a c i d ,  s t i r r e d  f o r  2 h r ,  and t h e  polonium-210 spon taneoGs ly  
p l a t e d  by s i m p l e  r ep l acemen t  o n t o  t h e  s t a i n l e s s  s t e e l  d i s c .  The d i s c  
i s  . t h e n  removed .from t h e  . c e l l ,  . r i n s e d ,  d r i e d ,  and a l p h a  c o u n t e d  i n  a  
low background,  gas  f l o w  p r o p o r t i o n a l  c o u n t e r .  

i !esul ts  The h i g h e s t  ave rage  c o n c e n t r a t i o n  o f  polonium- 210 d e t e c t e d  
d u r i n g  t h i s  r e p o r t  p e r i o d  a t  any sampl ing  l o c a t i o n  was 2 .82% of  t h e  KCG. 
T h i s  was d e t e c t e d  250 yd downstream from t h e  Mound L a b o r a t o r y  e f f l u e n t  
( l o c a t i o n  4 i n  F i g u r e  5 ) .  The a v e r a g e  c o n c e n t r a t i o n  a t  t h e  n e x t  s a m p l i n g  
l o c a t i o n  downstream ( l o c a t i o n  5) a s  r e p o r t e d  i n  T a b l e  7 i s  beiow t h e  
l i m i t  o f  d e t e c t i o n .  A number i s  r e p o r t e d  i n  t h e  t a b l e  b e c a u s e  a  v a l u e  was 
a s s i g n e d  t o  t h o s e  samples  which were d e t e r m i n e d  t o  be  below t h e  de-  
t e c t a b l e  l i m i t .  The number a s s i g n e d  t o  t h o s e  samples  was a r r i v e d  a t  by 
m u l t i p l y i n g  t h e  l o w e s t  d e t e c t a b l e  l i m i t  f o r  po lonium by  a  f r a c t i o n  which 
was t h e  number o f  samples  above t h e  l i m i t  d i v i d e d  by t h e  t o t a l  number 
o f  samples  a n a l y z e d .  The ave rage  c o n c e n t r a t i o n s  f o r  t h i s  r e p o r t  p e r i o d  
f o r  a l l  l o c a t i o n s  a r e  shown i n  F i g u r e  6 .  The RCG i s  t h e  c o n c e n t r a t i o n  
o f  . r a d i o a c t i v i t y  . i n .  t h e  env i ronmen t .wh ich  i s  d e t e r m i n e d  t o  r e s u l t  i n  
whole body o r  o r g a n  d o s e s  which s h o u l d  n o t  be exceeded  w i t h o u t  c a r e f u l  
c o n s i d e r a t i o n .  :.The d a t a  demons t r a t e  t h a t  t h e  a v e r a g e  c o n c e n t r a t i o n s  
i n  a l l  s a m p l i n g ,  l o c a t i o n s  were w e l l  below t h a t  l e v e l . .  

P lu tonium-238 A n a l y s i s  A 100 m l  a l i q u o t  from e a c h  w a t e r  sample ( r e p r e -  
s e n t i n g  a  w a t e r  s ampl ing  l o c a t i o n )  is-  a n a l y z e d  f o r  p l u t o n i u m  u s i n g  a n  
a n i o n  e x c h a n g e  me.thod t h a t  i s  s p e c i f i c  f o r  p lu ton ium.  The p l u t o n i u m  

~~ ~ - -. .elu.teQ_£ro.m_ t h e  c c o O l u ~  1s p l - a n c h e t t e d  d i r e c t l y  on  a  1 7 / 8  i n .  d i a m e t e r  -- - 
s t a i n l e s s  s t e e l  d i s k  and a l p h a  - c o u n t e a - . - i n  alow--bXckg'r.oun-d-, .gzs f1,ow--- -- - 

p r o p o r t i o n a l  a l p h a  c o u n t e r  f o r  a  minimum o f  4 h r .  When a  p o s i t i v e  
r e s u l t  i s  o b t a i n e d  t h e  sample i s  c o u n t e d  by a l p h a  p u l s e  h e i g h t  e q u i p -  
ment t o  con f i rm t h e  p r e s e n c e  o f  ~ l u t o n i u m - 2 3 8 .  



FIGURE 5 - O f f - s i t e  wa ter  sampling Locations.  
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1:esults Plutonium-238 c o n c e n t r a t i o n s  measured a t  a l l  l o c a t i o n s  were 
m u c h s s  than  1% o f  t h e  RCG wi th  t h e  maximum b e i n g  26/100 o f  1% o f  t h e  
1:CG. T h i s  was d e t e c t e d  10  f t  downstream from t h e  p o i n t  t h e  blound 
L a b o r a t o r y  e f f l u e n t  e n t e r s  t h e  Great  bliami R ive r  ( l o c a t i o n  3 i n  
F i g u r e  5 ) .  The ave rage  c o n c e n t r a t i o n s  found a t  t h e  remainder  o f  t h e  
Grea t  filiami River  l o c a t i o n s  downstream from t h e  blound Labora to ry  
o u t f a l l  were a t  approx ima te ly  t h e  same c o n c e n t r a t i o n  l e v e l  as  found a t  
t h e  sampl ing  l o c a t i o n  ups t ream from biound L a b o r a t o r y  o u t f a l l  ( l o c a t i o n  
2 i n  F igure  5 ) .  The ave rage  c o n c e n t r a t i o n s  f o r  t h i s  r e p o r t  p e r i o d  f o r  
a l l  l o c a t i o n s  a r e  shown i n  F igure  7. The RCG i s  t h e  c o n c e n t r a t i o n  o f  
r a d i o a c t i v i t y  i n  t h e  environment  which i s  d e t e r m i n e d  t o  r e s u l t  i n  whole 
body o r  o rgan  doses  which s h o u l d  n o t  be  exceeded  w i t h o u t  c a r e f u l  con- 
s i d e r a t i o n .  The d a t a  demons t r a t e  t h a t  t h e  ave rage  c o n c e n t r a t  i o n s  i n  a l l  
s ampl ing  l o c a t i o n s  were w e l l  below t h a t  l e v e l .  

. . 

T r i t i u m  Oxide A n a l y s i s  A l - m l  a l i q u o t  from each  w a t e r  sample ( r e p r e -  
s e n t i n r  a  w a t e r  s a m ~ l c n e  l o c a t i o n )  i s  p i p e t t e d  i n t o  a  v i a l  c o n t a i n i n g  
1 7  m l  o f  p -d ioxane -based  s c i n t i l l a t i o n  f l u i d .  The v i a l  i s  t h e n  p l a c e d  i n  
a  l i q u i d  s c i n t i l l a t i o n  c o u n t e r  and coun ted  f o r  a  minimum o f  10 min f o r  
t r i t i u m .  

R e s u l t s  The h i g h e s t  ave rage  c o n c e n t r a t i o n  o f  t r i t i u m  o x i d e  f o r  t h i s  
r e p o r t  p e r i o d  was 4 .74% o f  t h e  RCG d e t e c t e d  10 f t  downstream from t h e  
Flound Labora to ry  e f f l u e n t  ( l o c a t i o n  3 ) -  The n e x t  h i g h e s t  ave rage  
c o n c e n t r a t i o n  d e t e c t e d  was 2 . 7 4 %  o f  t h e  itCG 250 yd downstream from t h e  
Labora to ry  e f f  l u c n t  ( l o c a t  i o n  4 ) .  The ave rage  c o n c e n t r a t i o n s  found a t  
t h e  remainder  of  t h e  Fliami River  sampl ing  l o c a t i o n s  downstream from t h e  
Labora to ry  o u t f a l l  were below t h e  c o n c e n t r a t i o n  d e t e c t e d  ups t ream from 
t h e  o u t  f a l l .  The ave rage  c o n c e n t r a t i o n s  f o r  a l l  s ampl ing  l o c a t i o n s  a r e  
shown i n  F igure  8. The RCG i s  t h e  c o n c e n t r a t i o n  o f  r a d i o a c t i v i t y  i n  
t h e  environment  which i s  de t e rmined  t o  r e s u l t  i n  whole body o r  o rgan  
doses  i ~ h i c h  shou ld  n o t  be exceeded w i t h o u t  c a r e f u l  c o n s i d e r a t i o n .  . 

'i 'hus, t h e  d a t a  demons t r a t e  t h a t  t h e  ave rage  c o n c e n t r a t i o n s  i n  a1 1 
sampl ing  l o c a t i o n s  were w e l l  below t h a t  l e v e l ,  

A d d i t i v e  Leve l s  Due t o  Xad ionuc l ide  Mixture  

Tile S t a n d a r d s  f o r  R a d i a t i o n  P r o t e c t i o n  (AEC Chap te r  0  5 2 4 )  s  t a t e s  t h a t  
a r a d i o n u c l i d e s h o u l d  n o t  be c o n s i d e r e d  p a r t  of  t h e  mix tu re  i f  t h e  r a t i o  
of  t h e  c o n c e n t r a t i o n s  o f  t h e  r a d i o n u c l i d e  t o  i t s  RCG i s  n o t  g r e a t e r  than  
1 /10  p rov ided  t h a t  t h e  sum o f  a l l  such  exc luded  r a t i o s  does n o t  exceed  
1 1 4 .  The sum o f  t h e  r a t i o s  of t h e  c o n c e n t r a t i o n  of r a d i o n u c l i d e s  t o  
t h e i r  r e s p e c t i v e  GCG's f o r  t h e  f i r s t  h a l f  o f  1971 a r e  l i s t e d  below. The 
sum i s  p r e s e n t e d  f o r  t h e  maximum l e v e l s  d e t e c t e d  i n  b o t h  a i r  and w a t e r  

A i r  Water 

C o n c e n t r a t i o n  o f  Po/KCG f o r  Po 0 .001 0.027 

C o n c e n t r a t i o n  o f  3 e ~ u / R C G  f o r  3 B ~ ~  0.006 0.003 

C o n s e n t r a t i o n  o f  tri t ium/RCG f o r  t r i t i u m  -- 0.022 0.047 

A s  can ue seen from tile d a t a  tile S t a n d a r d s  f o r  a  mix tu re  do n o t  a p p l y .  



Somple Locat ions (See Figure 5) 
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Sample Locat ions (See Figure 5) 

FLSURZ 8 - C'; ' f -s i te  w a t e r  m o n i t o r i n g  d a t a  f o r  t r i t i u m  o z i d s - - J a n u a r y -  
ZuZy 1 2 7 1 .  



SOIL SAlJPLIKliC 

T h i s  s e c t i o n  r e p r e s e n t s  a  new a r e a  o f  e n v i r o n m e n t a l  r e p o r t i n g  and i n d i -  
c a t e s  f u r t h e r  e f f o r t s  t o  e v a l u a t e  t h e  env i ronmen ta l  impact  o f  Elourld 
L a b o r a t o r y  o p e r a t i o n s .  No s t a n d a r d s  have been e s t a b l i s h e d  a s  y e t  f o r  
compar ison  o f  c o n c e n t r a t i o n  of  r a d i o a c t i v e  s p e c i e s  i n  s o i l .  The sampl ing  
and a n a l y s i s  t e c h n i q u e s  d e s c r i b e d  r e p r e s e n t  t h e  s t a t e  o f  t h e  a r t  i n  t h i s  
a r e a  o f  env i ronmen ta l  m o n i t o r i n g .  

.Two t y p e s  o f  s o i l  samples  from a r e a s  s u r r o u n d i n g  t h e  L a b o r a t o r y  have  
been a n a l y z e d  f o r  p lu tonium-238.  One t y p e  o f  sample i s  u s e d  t o  e v a l u a t e  
t h e  r e s u s p e n d i b l e  amounts o f  p lu tonium-238 i n  t h e  s o i l  s u r r o u n d i n g  
alound Labora to ry .  S u r f a c e  s c r a p i n g s  ( approx ima te ly  1 / 8  i n .  deep)  o f  
u n d i s t u r b e d  s o i l  were c o l l e c t e d  f o r  t h i s  e v a l u a t i o n .  The second  t y p e  
o f  sample i s  used  t o  d e t e r m i n e  t h e  i n v e n t o r y  amounts o f  p lu toniunl -238 i n  
t h e  s o i l  su r round ing  Mound L a b o r a t o r y .  A 3 -1 /2  i n .  d i a m e t e r  c o r e  o f  s o i l  
a p p r o x i m a t e l y  1 - 1 / 2  i n .  deep  i s  t a k e n  f o r  t h i s  d e t e r m i n a t i o n .  

S u r f a c e  S c r a p i n g  A n a l y s i s  S u r f a c e  s c r a p i n g  samples  were t a k e n  from 
twenty  s e c t o r s  surrounding Flound L a b o r a t o r y  t o  a  d i s t a n c e  o f  t e n  m i l e s .  
'Shese s e c t o r s  a r e  shown i n  F i g u r e  9 .  I n  a d d i t i o n ,  s u r f a c e  s c r a p i n g s  
\<ere  t a k e n  f i f t y  m i l e s  n o r t h w e s t ,  s o u t h e a s t ,  s o u t h w c s t ,  and n o r t h w e s t  
o f  t h e  L a b o r a t o r y  t o  s e r v e  a s  background c o n t r o l  s amples .  Twen ty - f ive  
s c r a p i n g s  a r e  composi ted t o  form a  sample f o r  each  s e c t o r .  The s o i l  
i s  d i g e s t e d  w i t h  an a c i d  m i x t u r e  t o  e x t r a c t  t h e  p lu ton ium.  The s o l u t i o n  
i s  t h e n  p a s s e d  o v e r  an i o n  exchange column s p e c i f i c  f o r  p l u t o n i u m  and 
a r ~ a l y z e d  i n  t h e  same manner a s  t h e  p a r t i c u l a t e  a i r  samples  p r e v j o u s l y  
d i s c u s s e d  i n  t h i s  r e p o r t .  T h i s  l e a c h  method has been  compared w i t h  a  
f u s i o n  method f o r  s o i l  a n a l ~ s i s . ~  Good agreement  was o b t a i n e d  between 
t h e  two methods o f  a n a l y s i s .  The l e a c h  method was chosen  f o r  t h e  s o i l  
a n a l y s i s  because  l a r g e r  s a m p l e s ,  which minimize sampl ing  and a l i q u o t i n s ,  
e r r o r s ,  and i n c r e a s e  s e n s i t i v i t y  can be hand led  w i t h  t h i s  method. 

R e s u l t s  The r e s u l t s  o f  t h e  s u r f a c e  s c r a p i n g  s t u d y  f o r  1971 a r e  shown 
i n  'Table 1 0 .  There a r e  no g u i d e l i n e s  e s t a b l i s h e d  by t h e  O f f i c e  o f  
R a d i a t i o n  Programs o f  t h e  Envi ronmenta l  P r o t e c t i o n  Agency o r  t h e  AEC f o r  
r a d i o a c t i v e  s p e c i e s  i n  s o i l .  There  have  been s e v e r a l  s t u d i e s  p u b l i s h e d  
~ h i c h  s u g g e s t  maximum s u r f a c e  c o n t a m i n a t i o n  l e v e l s .  Of t h e s e ,  t h e  l e v e l s  
s u g g e s t e d  by ~ a t h r e n  a r e  t h e  most r e s t r i c t i v e .  Ka th ren  g i v e s  t h e  f o l l o w i n g  
as a c c e p t a b l e  l e v e l s  f o r  occupancy by t h e  g e n e r a l  . p u b l i c :  

- 
'c. T. Bishop,  1V. E. Sheehan,  R.  K .  G i l l e t t e ,  and B. Robinson,  "Compari- 

son of  a Leaching Method and a  Fus ion  l4et'nod f o r  t h e  1 )c t c rmina t ion  o f  
o f  Plutonium-238 i n  S o i l , "  p r e s e n t e d  a t  a meet ing  on " i l i s t r i b u t i o n  a n d  
ibicasurement o f  P lu tonium i n  t h e  Environment  ," a t  Los Alamos S c i e n t i f i c  
: . a h o r a t o r y ,  ; \ugust  4 - 5 ,  1371. 

"I{.  i. l i a t h r e n ,  Towards I n t e r i m  A c c e p t a b l e  S u r f a c e  Con tamina t ion  Lcve l s  
f o r  Envi ronmenta l  Pu02,  BNWL-SA-1510, E a t t e l l e  blemorial  I n s t i t u t e ,  
1'acif i c  s o r t h r ~ e s t  L a b o r a t o r y ,  R i c h l a n d ,  Washington (Flar. 1 4 ,  1968) , p . 1 0 .  



MILES 

FIGURE 9 - S O ~ Z  sarnpzing sectors. 



Average Blax i mum 

Urban Areas 10 d/m/cm2 100 d/m/cm2 
( f o r  1 1 0 %  o f  a r e a l  

Rura l  Areas 100 d/m/cm2 

The h i g h e s t  l e v e l  o f  p lu tonium-238 found i n  1971 was a p p r o x i m a t e l y  2 %  o f  
t h e  most r e s t r i c t i v e  l e v e l s  s u g g e s t e d  by Kathren  f o r  u r b a n  a r e a s .  

Core Sampl ing  A n a l y s i s  The s i t e  s e l e c t i o n  and s a m p l i n g  t e c h n i q u e s  used  
i n  c o r e  s ampl ing  were a d o p t e d  from t h e  c r i t e r i a  g i v e n  f o r  " S o i l  
Sampl ing  f o r  P lu tonium Ana lys i s " "  a s  d i s t r i b u t e d  by t h e  AEC D i v i s i o n  
o f ,  O p e r a t i o n a l  S a f e t y .  Core samples  were c o l l e c t e d  from v a r i o u s  l o c a -  
t i o n s  w i t h i n  a p p r o x i m a t e l y  one m i  l e  f rom t h e  L a b o r a t o r y .  A d d i t i o n a l  
s amples  f o r  background c o n t r o l  d a t a  were t a k e n  from l o c a t i o n s  f i f t y  
m i l e s  from t h e  l a b o r a t o r y .  F ive  c o r e s  were c o l l e c t e d  from a  twen ty  
f o o t  s q u a r e  a r e a  a t  each  l o c a t i o n  and  composi ted  t o  form one  s a m p l e .  
The background c o n t r o l  samples  c o n s i s t e d  o f  twenty  c o r e s ,  f o u r  c o r e s  
from e a c h  o f  f i v e  l o c a t i o n s .  The s o i l  from t h e  c o r e  s amples  i s  a n a l y z e d  
i n  t h e  same manner a s  t h e  s u r f a c e  s c r a p i n g  samples  p r e v i o u s l y  d i s c u s s e d .  

K e s u l t s  The r e s u l t s  o f  t h e  c o r e  s a m p l i n g  program a r e  g i v e n  i n  T a b l e  11. 
The s e c t o r s  r e f e r r e d  t o  a r e  t h o s e  shown i n  F i g u r e  9 .  The l e v e l s  o f  
p l u t o n i u m  found around blound L a b o r a t o r y  were  c o n s i d e r a b l y  lower  t h a n  
t h p s e  r e p o r t e d  by Krey and HardyS i n  an  i n d e p e n d e n t  H e a l t h  and S a f e t y  
i a b o r a t o r y  (HASL) s t u d y .  A d d i t i o n a l  sample  a n a l y s e s  a r e  n e c e s s a r y  
b e f o r e  a  t o t a l  i n v e n t o r y  can be c a l c u l a t e d  and t h e s e  a r e  c o n t i n u i n g  
a s  p a r t  o f  Elound L a b o r a t o r y  s comprehens ive  Env i ronmen ta l  C o n t r o l  
Program. 

";,~cmorandum, AEC/DAO t o  MRC, FIound L a b o r a t o r y  d a t c d  O c t o b e r  2 7 ,  1970 ,  
" S o i l  Sampling f o r  P lu tonium A n a l y s i s . "  

S ~ .  hl.  Krey and E .  P .  Hardy, P l u t o n i u m  i n  S o i l  Around t h e  Rocky F l a t s  
I ' l a n t ,  iIASL-235, I l e a l t h  and S a f e t y  L a b o r a t o r y ,  New ~ o r k ,  N .  Y . ,  

( -4ugus t ,  1970), p .  20. 



APPENDIX 



T a b l e  1  

SUMMARY OF OFF-SITE AIR MONITORING FOR POLOiiIUM-210 
JAi4UARY -JUNE 1971 , 

ALL ZONES 

Average  
Number o f  C o n c e n t r a t i o n *  

Range Samples ( 1  0 - l2  I'e rcent 
( m i  l e s )  C o l l  e c t e d  m i  c r o c u r i  elm1 ) o f  K G * *  

0 - 3  7  0  
( u p w i  n d )  

0 - 3  7 0  
(downwi n d )  

3 - 5  7 0  
(downwind)  

5  - 10 7  0  
(downwind)  

10 - 15 7 0  
(downwind)  

15  - 20 7  0  
(downwind)  

* L o w e s t  d e t e f f a b l e  l i m i t  (LDL)  f o r  p o l o n i u m  i n  a i r  i s  
0.002 x 10' m i c r o c u r i e / m l .  The LDL = 0.03 p e r c e n t  
o f  t h e  R C G .  

* * R C G  - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 7  x 10'12 
m i  c r o c u r i e / m l  . 



T a b l e  2 

SUMMARY OF OFF-SITE A I R  MONITORING FOR PLUTONIUM-238 
JANUARY-JUNE 1971, 

ALL ZONES . 

Average 
Humber o f  C o n c e n t r f f  i on* 

Range Samples . (10 -  Percent 
(mi l e s )  Col l e c t e d  m i  c r o c u r i  elm1 ) of K G * *  

0 - 3  7 2 
( upw ind )  

0 - 3  7 2 
(downwi nd)  

3 - 5  7 1 
(downwind)  

5 - l o  6 6 0.0135 0.45 
(downwind)  

10 . -  15 68  
(downwind) 

15 - 20 6 4 
(downwind) 

*Lowest  d e t e c t a b l e  l i m i t  (LDL.) , f o r  p l u t o n i u m  i n ,  a i r  i s  
0.0003 x ' l o - "  ' m i  c r o c u r i e / m l  . ' The 'LDL = ;0.01 p e r c e n t  
o f  t i l e  R C G .  . . 

* * R C G  - Radi o a c t i  v i  t y  c o n c e n t r a t i o n  g u i d e  = 3 x 
r a i  c r o c u r i  e /ml  . 

. . 



T a b l e  3 

SUMMARY OF OFF-SITE AIR MONITORII4G FOR TRITIUM 
JANUARY -JUNE 1971, 

ALL ZOIiES 

Average  
Number o f  C o n c e n t r t t i  on* 

Range Samp 1  es ( 10' Fercent 
(m i  l e s )  C o l l  e c t e d  m i  c r o c u r i  e lm1 ) of R C G k *  

0 - 3  7  1  
( u p w i n d )  

0 - 3  7  1 
(downwind)  

3 - 5  7  1  
(downwi nd )  

5 - 10 7  1  0.0378 
(downwind)  

10 - 15 7  1  
(downwind)  

15 - 20 7  1  
(downwind)  

* L o w e s t  d e t e c t a b l e  l i n i  t (LDL)  f o r  t r i t i u m  i n  a i r  i s  
0.005 x l o - '  n i c r o c u r i e / m l .  The LDL = 0 . 0 7  p e r c e n t  
o f  t h e  RCG. 

* * R C G  - Radi  o a c t i  v i  t y  c o n c e n t r a t i o n  g u i d e  = 7 x l o - '  
s i  c r o c u r i  elm1 . 



T a b l e  4  

SUMMARY OF OFF-SITE A IR  MONITORING FOR POLONIUM-210 
JANUARY -JUNE 1971  

- 
A v e r a g e  

i4umbe.r o f  C o n c e n t r a t i o n *  
Range S a n p l  es  ( 1 0 - l 2  Percent 

( m i l e s )  C o l l  e c t e d  mi c r o c ' u r i  e / m l  ) of K G * *  

; Jo r th  Zone 

i i o  s a m p l e s  c o l l e c t e d .  

> l o r t h e a s  t Zone 

0 - 3  8 
i upwi  n d )  

0 - 3  8 0 . 0 0 7 2  0 .10  
(downwi  nd)  

3 - 5  
( d o w n w i n d )  

5  - 10 8  
( d o w n w i n d )  

10 - 15 8 0 .0114 (2.16. 
(downw ind )  

15 - 20 8  0 .0082  0 . 1 2  
(downwi n d )  

E a s t  Zone 

0 - 3  7 < upwi  n d )  

0 - 3  7 
(downwi n d )  

3 - 5  7  
( d o w n w i n d )  

5 - 10 7  
(downwi n d )  

10 - 15 7  
(downwi nd )  

1 5 - 2 0  . 7 
(downw ind )  



T a b l e  4 ( c o n t i n u e d )  

Range 
( m i l e s )  

0 - 3  
( u p w i n d )  

0 - 3  
(downwind)  

3 - 5  
(downwind)  

5  - 1 0  
(doenwi  n d )  

1 0  - 15 
(downwind)  

1 5  - 20 
(downwind)  

0 - 3  
( t i ~ w i  n d )  

0 - 3  
(downwi nd)  

3 - 5  
(downwind)  

5 - I 0  
(downwind)  

10 - 1 5  
(downwind)  

1 5  - 20 
(downwind)  

A v e  r a g e  
Number o f  C o n c e n t r a t i o n *  

Samples 
C o l l e c t e d  m i  c r o c u r i  e / n l  ) 

S o u t h  Zone 

S o u t h w e s t  Zone 

1 4  0 . 0 1 4 1  

Percen t  
of K C G 5 *  



Range 
(ni:l e s )  

0 - 3  
(upwi  n d )  

0 - 3  
(downwi n d )  

3 - 5  
(downwind)  

5  - 10 
(downwi n.d) 

10 - 15 
(downwind)  

15 - 20 
(downwind)  

0 - 3  
( u p w i n d )  

0 - 3  
(downwind) 

3 - 5  
(downwind)  

5 - 10 
(downwind)  

10 - 15 
(dorrnwi n d )  

15 - 20 
(downwind)  

T a b l e  4 ( c o n t i n u e d )  
. .  . 

A v e r a g e  
idumber o f  C o n c e n t r a t i o n *  
:Samples . ' . (lq-12 : . 1;ercent 
Col  l ' e c t e d  ni c r o c u r i  e lm1 ) of :KCG"" 

. . . . .. . . 
. - . . .. . . .  . . 

S O U  th.eas t Zone 



Table  4  ( c o n t i n u e d )  

Average 
Number of Concen t r a t i on*  

Range Sampl es (10-l2 Percent 
T n i l e s )  Co l l e c t ed  - m i  c r o c u r i  elm1 ) o f  RCG** 

Northwest Zone 

0.- 3  '4 . 0.0079 0.11 
(upwi nd) 

0 - 3  14 
(downwi nd) 

3 - 5  
(downwi nd) 

5 - 10 14 
(downwind) 

10 - IS  14 
(downwi nd) 

15 - 20 14 
(downwind) 

*Lowest d e t e c t a b l e  l i m i t  ( L D L )  f o r  polonium i n  a i r  i s  
0.002 x 1 0 ' ' ~  mic rocur ie /ml .  The L D L  = 0.03 p e r c e n t  
o f  t h e  R C G .  

**RCG - R a d i o a c t i v i t y  c o n c e n t r a t i o n  guide  = 7 x lo-'' 
mi c rocu r i e /m l  . 



T a b l e  5 

SUMMARY OF OFF-SITE A I R  MONITORING FOR PLUTONIUM-238 
JANUARY -JUNE 1971 

Average . 
Number of  C o n c e n t r a t i o n *  

. Range Samp 1 es ( 1 0-l3 Percent 
(mi  1 es )  Col l e c t e d  m i  c r o c u r i . e / m l  ) o f  'RCG** 

~ o r t h  Zone 

No samples c o l l e c t e d .  

0 - 3  
(upwi  nd)  

0 - 3  
(downwind) . 

3 - 5  
(downwind) 

5 - 10 
(downwind) 

10 - 15 
(downwind) 

15 - 20 
(downwi nd)  

0 - 3  
(upw ind )  

0 - 3  
(downwind) 

3 - 5  
(downwi nd )  

5 - 10 
(downwind) 

10 - 15 
- (downwind) 

15 - 20 
(downwind) 

N o r t h e a s t  Zone 

8 0.0171 

E a s t  Zone 

8 0.0195 



T a b l e  5 ( con t i nued) ,  

Average 
idumber o f  C o n c e n t r a t i o n *  

Range Samples ( lo- ' ' .  Percent 
( m i  l a )  - C o l l e c t e d  mi c r o c u r i  e/ml ) of RCG* * 

0 - 3 -  
(upwi n'd) 

0 - 3  
(downwi nd )  

3 - 5  
(downwi nd )  

5 - 10 
(downwi nd )  

10 - 15 
(downwi nd )  

15 - 20 
(downwind) 

0 - 3  
(upwind)  

0 - 3  
(downwi nd )  

3 - 5  
(downwi nd)  

S o u t h e a s t  Zone 

4 0.0256 

5 - 10 8 
(downwi nd )  

10 - 15 8 
(downwind) 

15. - 20 8 
- - - .(-dounw-in d-1. -.. 

Sou th  Zone 

8 0.0120 



. . 

Tab le  5 ( con t i nued )  

Range 
(mi l e s )  

0 - 3  
(upwi nd) 

0 - 3  
(downwind) 

3 - 5  
(downwind) 

5 - 10 
(downwind) 

10 - 15 
(downwind) 

. . 

15 - 20 
(downwind) 

0 - 3  
(upwi nd) 

0 - 3  
(downwind) 

3 - 5  
(downwind) 

5 - 10 
(downwind) 

10 - 15 
(downwind) 

15 - 20 
(downwind) 

A ve.ra ge 
Number o f  Concen t ra t i on *  

Samples . ( 1  0-1) 
Col 1 ec ted  m i  c r o c u r i  elm1 ) 

Southwest Zone 

14 0.0091 

West Zone 

16 0.0172 

Percent 
of RCG** 



T a b l e  5 ( c o n t i n u e d )  

Range 
(mi l e s )  

0 - 3  
(upwi  nd)  

0 - 3  
(downwind) 

3 - 5  
(downwind) 

5 - 10 
(downwind)  

Average 
Number o f  C o n c e n t r a t i o n *  

Samples ( 1 0-l3  Percent  
Cot l e c t e d  m i  c r o c u r i  elm1 ) of K G * *  

f ior thwes t Zone 

14 0.0232 0.77 

10 - 15 14 
(downwind) 

15 - 20 10 
(downwind) 

*Lowest d e t e c t a b l e  1 imi . t  (LDL) f o r  p l u t o n i  urn in ' ,  a i r  i s  
0.0003 x 1 0 " ~ i c r o c u r i e / m l .  The LDL = 0.01 p e r c e n t  
o f  t h e  R C G .  

* * R C G  - R a d i o a c t i v i t y  c o n c e n t r a t i o n  gu ide  = 3 x 
m i  c r o c u r i e / m l  . 



T a b l e  6  

SUMMARY OF UFF-SITE AIR MOAITORIi4G FOR TRITIUM 
JAt4UARY -JUrIE 1 9 7 1  

A v e r a g e  
:4umber o f  C o n c e n t r a t i o n *  

Range Samples ( 1  o - ~  Percent  
(rl i i  1  e s )  C o l l e c t e d  r:i i c r o c u r i  e / m l  ) o f  I<Cti** 

i d o r t h  Zone 

t.io s a m p l e s  c o l l e c t e d .  

0 - 3  
( u p w i n d )  

0 - 3  
( d o w n w i n d )  

3 - 5  
( d o w n w i n d )  

5  - 10 
( d o w n w i n d )  

10  - 1 5  
( d o w n w i n d )  

15  - 20 
( d o w n w i n d )  

0 - 3  
( u p w i  n o )  

2 -  j 
; dow nwi  nd ) 

3 - 5  
' i o w n w i  n d )  

5 - i 0  
i downw'i n d )  

10 - 15 
(downwi  n d )  

i 5  - 20 
(downwi n d )  

i d o r t h e a s  t Zone 

8 0 . 0 1 0 6  0 . 1 5  

E a s t  Z c x  

8 0 .0349  



T a b l e  6 ( c o n t i n u e d )  

A v e r a g e  
d u m b e r  o f  C o n ~ e n t r ~ a t i  on*  

S a m p l e s  ( 1  0- 
C o l  1  e c t e d  mi c r o c u r i  e /ml  ) 

Range 
( m i l e s )  

Percent 
of RCG*" 

S o u t h e a s t  Zone 

0 - 3  
( u p w i n d )  

0 - 3  
( d o w n w i n d )  

3 - 5  
(downwi  n d )  

5 - lo 
( d o w n w i n d )  

10 - 15 
(downwi n d )  

15 - 20 
( d o w n w i n d )  

S o u t h  Zone 

8 0.0246 0 - 3  
( u p w i n d )  

0 - 3  
( d o w n w i n d )  

3 - 5  
( d o w n w i n d )  

5 - 10 
(downwi n d )  

10 - 15 
(downwi n d )  

15 - 20 
( d o w n w i n d )  



T a b l e  6 ( c o n t i n u e d )  

Average 
Number o f  Concen t r a t i  onf 

Samples ( 1 0 ' ~  
Co l  l e c t e d  m i  c r o c u r i  e /ml  ) 

Range 
( m i l e s )  

Percent  
of K G " "  

Sou thwes t  Zone 

0 - 3  
( u p w i n d )  

0 - 3  
(downwi nd)  

3 - 5  
(downwind)  

5 - 10  
(downwind)  

10  - 15 
(downwi nd )  

15 - 20 
(downwi n d )  

kles t Zone 

14  0.0161 0 - 3  
(upwi  n i l )  

, o - 3  
(downwind)  

3 - 5  
(downwind)  

5 - 10 
(downwind)  

10 - 15  
(downwind)  

1 5 ' -  20 
(downwind)  



T a b l e  6 ( c o n t i n u e d )  

Average 
~ u m i e r  of C o n c e n t r a t i  on* 

Range Samples  (1 0-a Percent 
( m i  1 e s )  - Col l e c t e d  m i  c r o c u r i  e / m l )  of RCG** 

. 

Nor thwes t  Zone 

0 - 3  1 4  0.0311 0 .44  
(upwi nd)  

0 - 3  1 4  
(downwind) 

3 - 5  - 1 4  
(downwind) . 

5 - 1 0  1 4  
(downwind) . 

1 0  - 1 5  1 4  
(downwind) 

1 5  - 20 1 4  
(downwind) 

*Lowest d e t e c t a b l e  l imi t  (LDL) f o r  t r i t i u m  i n  a i r  i s  
0 .005  x 10'' m i  c r o c u r i  elm1 . The LDL = 0.07  p e r c e n t  
o f  t h e  RCG. 

* * R C G  - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 7  x lo-' 
m i  c r o c u r i e / m l  . 



T a b l e  7 

SUMMARY OF OFF-SITE WATER MONITORING FOR POLONIUM-210 
JANUARY -JUNE 1971 

Average 

. . 
Number o f  C o n c e n t r a t i o n *  

Sampl es ( l o "  Percent 
Sample L o c a t i  on Col l e c t e d  m i  c r o c u r i  e/ml ) of  K G * *  

The r i v e r ,  25 yd u p s t r e a m  5 0  0.0109 0.55 
f rom Mound Lab E f f l u e n t  
( l o c a t i o n  No.  1  on map) 

Sycamore S t .  B r i d g e  
Miamisburg ,  Ohio  
( u p s t r e a m - l o c a t i  on 
140. 2  on map) 

The r i v e r ,  1 0  f t  downstream 50 
f rom Mound Lab E f f l u e n t  
( l o c a t i o n  No. 3 on map) 

250 yd downst ream f rom 50  
Mound Lab E f f l u e n t  
( l o c a t i o n  No. 4 on map) 

Chautau  ua Road 9 5  0  0.0059 0.29 
Bri dge  1  o c a t i  on I 
i4o. 5 on map) 

Chautauqua  Dam ( l o c a t i o n  5 0  
No. 6  on map) 

F r a n k l i n ,  Ohio ( l o c a t i o n  5  0  
No. 7 on map) 

P o n d - o p p o s i t e  V . A .  5 0  0 .0033  0.17 
Hospi t a l  , Dayton ,  Ohio 
( 8  m i .  ME o f  Mound Lab,  
L o c a t i o n  8 on map) 

Pond-Possum Creek R e s e r v e ,  5  0  
Dayton ,  Ohio ( 6  m i .  N E  o f  
Mound Lab,  L o c a t i o n  9  on 
nap 

*Lowest d e t e c t a b l e  l imi t  f o r  po lon ium i n  w a t e r  i s  0 .0128  x 10" 
m i c r o c u r i e / m l .  The LDL = 0 .64  p e r c e n t  o f  t h e  R C G .  

**RCG - Radi o a c t i  v i  t y  c o n c e n t r a t i o n  g u i  d e  = 2  x 10" m i  c r o c u r i e / m l  . 



T a b l e  8 

SUMMARY OF OFF-SITE WATER MONITORING FOR PLUTONIUM-238 
JANUARY-JUNE 1971  

Average 
Number o f .  C o n c e n t r p t i  on*  

Samples (10' Percent 
Sample L o c a t i , o n  . C o l l e c t e d  mi c r o c u r i  e /ml  ) of K G * *  

The r i v e r ,  25 y d  u p s t r e a m  50 
f r o m  Mound Lab  E f f l u e n t  
( l o c a t i o n  i40 .  1  on map) 

Sycamore S t .  B r i d g e  ' 

M iam isbu rg ,  O h i o  
( u p s t r e a m - l o c a t i  on 
No. 2 on map) 

The r i v e r ,  1 0  f t  downst ream 
f rom Mound Lab  E f f l u e n t  
( l o c a t i o n  No. 3 on map) 

250 y d  downs t ream f r o m  
Mound Lab  E f f l u e n t  
( l o c a t i o n  No. 4 on map) 

Chau tau  ua Road 
B r i d g e  ! l o c a t i o n  
No. 5 on map) 

Chautauqua Uan ( l o c a t i o n  
No. 6 on map) 

F r a n k l i n ,  U h i o  ( l o c a t i o n  
i lo. 7 on map) 

Pond-oppos i  t e  V.A. 
H o s p i t a l ,  Day ton ,  O h i o  
( 8  mi. HE o f  Mound Lab,  
L o c a t i o n  8 on map) 

Pond-Possuni Creek Reserve ,  5 0  
Day ton ,  O h i o  ( 6  m i .  i l E  o f  
Mound Lab,  L o c a t i o n  9  on 
map) 

*Lowes t  d e t e c t a b l e  l i m i t  f o r  p l u t o n i u m  i n  w a t e r  i s  0.00013 x 1 ~ ' ~  
m i c r o c u r i e / m l .  Ti le LDL = 0.007 p e r c e n t  o f  t h e  K G .  

-. 
* *RCG - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 2 x l o m 6  m i c r o c u r i e / m l .  

~ - - .  



T a b l e  9  

SUMMARY OF OFF-SITE WATER MO?lITORIi4G FOR TRITIUM 
JAi4UARY -JUNE 19 71 

A v e r a g e  
Idumber o f  C o n c e n t r : t i  on *  

Samples  ( 1 0 -  Percent 
Samol e  L o c a t i  on . C o l l e c t e d  m i  c r o c u r i  e / m l  1 o f  K C G * *  

The  r i v e r ,  25 y d  u p s t r e a m  5 0  0.01 85 1.85 
f r o m  Mound L a b  E f f l u e n t  
( l o c a t i o n  No. 1 on  map) 

Sycamore S t .  B r i d g e  
M iami  s b u r g  , O h i o  
( u p s t r e a r i i - l o c a t i o n  
rlo. 2 o n  n a p )  

The r i v e r ,  1 0  f t  d o w n s t r e a m  
f r o m  Mound L a b  E f f l u e n t  
( l o c a t i o n  Jo .  3 on  n a p )  

250  y d  d o w n s t r e a m  f r o m  
~ o u n d  L a b  E f f l u e n t  
( l o c a t i o n  110. 4 on  map) 

C h a u t a u q u a  Road 
B r i d g e  ( l o c a t i o n  
ido. 5 on n a p )  

C h a u t a u q u a  Dan ( l o c a t i o n  
~ i o .  6  on  map) 

F r a n k l i n ,  u h i o  ( l o c a t i o n  
140. 7 on  n a p )  

P o n d - o p p o s i t e  V.A. 
t l o s p i  t a l  , D a y t o n ,  d h i o  
( 8  m i .  CIE o f  Mound L a b ,  
i o c a t i o i i  3 on map) 

Pond-Possum Creek  R e s e r v e ,  5  0  
D a y t o n ,  d h i o  ( 6  m i .  i4E o f  
Mound L a b ,  L o c a t i o n  9  on  
n a p )  

* L o w e s t  d e t e c t a b l e  l i m i t  f o r  t r i t i u m  i n  w a t e r  i s  0 .0002  x 
i ! l i ~ r o c u r i e / m l .  The LDL = 0 . 0 2  p e r c e n t  o f  t h e  RCG. 

* * R C G  - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 1  x 1 0 ' ~  m i c r o c u r i e / m l .  
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ABSTRACT 

The environment surrounding Mound Laboratory  was monitored and r epo r t ed  
on f o r  t h e  second h a l f  o f  1 9 7 l . a n d  f o r  t h e  e n t i r e  yea r .  Samples analyzed 
and r e p o r t e d  on i n c l u d e  a i r ,  w a t e r ,  f o o d s t u f f s ,  s o i l  and si l t .  For 
r a d i o a c t i v e  s p e c i e s  t h e  average  concen t r a t i ons  o f  polonium-210, p lu ton i -  
um-238 and  tritium d e t e c t e d  were w e l l  w i t h i n  t h e  s t r i n g e n t  s t anda rds  
adopted by t h e  Atomic Energy Commission and t h e  Environmental  P ro t ec t i on  
Agency. Data concerning non- rad ioac t ive  s p e c i e s  i n  a i r  and water  a r e  
p r e sen t ed  f o r  :he' f i r s t  t i m e .  Data f o r  t h e s e  i n d i c a t e  t h a t  Mound 
Labora to ry  ope ra t i ons  have n e g l i g i b l e  e f f e c t  on t h e  environment.  



FOREWORD 

This  r e p o r t  was prepared by t h e  Environmental Control  S e c t i o n  of t h e  
Adminis t ra t ion  Department a t  Mound Laboratory.  Sample a n a l y s i s  and 
da t a  r e d u c t i o n  w e r e  performed by the  A n a l y t i c a l  and Development group 
of t h e  Environmental Control  Sec t ion .  Seve ra l  s p e c i a l  samples were 
analyzed by t h e  Nuclear Operat ions  General  A n a l y t i c a l  Group. P a r t i c u l a t e  
samples and d a t a  were a l s o  rece ived  from t h e  A i r  P o l l u t i o n  Cont ro l  
Sec t ion  of  t h e  Montgomery County Combined General  l!ealtli D i s t r i c t .  



INTRODUer ION 

Mound Laboratory i s  s i t u a t e d  on 180 a c r e s  of land i n  Miamisburg, Ohio. 
This  l o c a t i o n  i s  12 mi les  southwest of Dayton. The a r e a  w i th in  a  
twenty mi l e  r a d i u s  of t h e  Laboratory includes  e s s e n t i a l l y  a l l  o f  
Montgomery County and approximately t h i r t y  t o  s i x t y  percent  o f  t h e  
a d j o i n i n g  coun t i e s  of Bu t l e r ,  Greene, Preble  and Warren. The pre- 
dominant geographical  f e a t u r e  i n  t h e  f i v e  county r eg ion  i s  t h e  Great  
Miami River  which flows through Miamisburg from t h e  n o r t h e a s t  t o  t he  
southwest.  Th i s  r i v e r  v a l l e y  area i s  gene ra l ly  h igh ly  i n d u s t r i a l i z e d .  
The remainder of t h e  reg ion  i s  predominantly a g r i c u l t u r a l  wi th  some 
l i g h t  i n d u s t r y  and s c a t t e r e d  r e s i d e n t i a l  communities. The primary 
a g r i c u l t u r a l  a c t i v i t y  i n  the  a r e a  i s  r a i s i n g  f i e l d  crops such a s  corn 
and soybeans. Approxirnately -ten percent  of t he  land a r e a  i n  a g r i c u l t u r a l  
use  i s  devoted t o  pas tur ing  1ivestock. l  

Weather cond i t i ons  i n  the  a r e a  a r e  considered moderate. The average 
annual  p r e c i p i t a t i o n  i s  approximately t h i r t y - s i x  inches and i s  evenly  
d i s t r i b u t e d  throughout t he  year.  Winds predominate o u t  of t h e  south  
and west except  dur ing the  summer months when a h igher  frequency i s  
observed ou t  of  t h e  southwest. The wind speed averages  about  t e n  mi l e s  
per hour annua l ly  .? 

Mound Laboratory began opera t ion  i n  1949. I t s  mission c u r r e n t l y  inc ludes  
r e s e a r c h ,  development, engineer ing ,  and production of  components f o r  the  
AEC weapons program; r e sea rch ,  development and product ion of  explos ive  
m a t e r i a l s ;  s e p a r a t i o n ,  p u r i f i c a t i o n ,  and s a l e  of  s t a b l e  i so topes  of t he  
noble gases ;  and development, des ign ,  and f a b r i c a t i o n  o f  r a d i o i s o t o p i c  
hea t  sources  f o r  medical  a p p l i c a t i o n  and space explora t ion .  

I n t e r e s t  i n  the  h e a l t h  and s a f e t y  of  employes and t h e  publ ic  i s  mani- 
f e s t e d  by a n  Environmental Control  Program which has been i n  ex i s t ence  
cont inuous ly  dur ing  the  Labora tory ' s  h i s t o r y .  Fundamental o b j e c t i v e s  
o f  t h e  environmental  c o n t r o l  program a r e  t he  containment of r a d i o a c t i v e  
waste and c o n t r o l  of  non-radioact ive e f f l u e n t s  t o  l e v e l s  we l l  w i th in  
e x i s t i n g  o r  proposed s tandards .  A s  p a r t  of the  Program's c o n t r o l  func t ion ,  
a l l  e f f l u e n t s  conta in ing  p o l l u t i n g  ma te r i a l s  a r e  c o n t r o l l e d  a t  each 
ope ra t ing  s t e p .  A s  a r e s u l t  of t h i s  c o n t r o l ,  any r e l e a s e s  o f  low-level 
gaseous and l i q u i d  wastes t o  t h e  environment a r e  c a r e f u l l y  c o n t r o l l e d  and 
d i spe r sed  t o  ensure  t h a t  concent ra t ions  are we l l  w i th in  recommended 
s t anda rds  . 



Radio iso topes  i n  p a r t i c u l a t e  form a r e  removed from a i r  e f f l u e n t s  by t h e  
u s e  of  h igh -e f f i c i ency  p a r t i c u l a t e  a b s o l u t e  (HEPA) f i l t e r s .  The air  
e f f l u e n t s  a r e  f i l t e r e d  by two banks of  HEPA f i l t e r s  i n  series. Radio- 
i s o t o p e s  are removed from l i q u i d  e f f l u e n t  by chemical processing.  A i r -  . 

borne and l i q u i d  wastes generated i n  t he  processing o f  explos ive  materials 
are c o l l e c t e d  and disposed of according t o  t h e  Army M a t e r i a l  Command 
Regula t ion  385-100. 

A s a n i t a r y  sewage t reatment  p l a n t  which i s  operated i n  accordance wi th  
S t a t e  o f  Ohio r e g u l a t i o n s ,  handles a l l  domestic sewage genera ted  o n - s i t e .  
Pending completion of  a genera l  waste i n c i n e r a t o r ,  s o l i d  domestic waste 
i s  disposed o f  a t  a n  on - s i t e  s a n i t a r y  land f i l l .  

A s  p a r t  o f  t h e  Program's monitoring func t ion ,  a i r ,  wa te r ,  foods tuf f  and 
s o i l  samples a r e  c o l l e c t e d  i n  a  .1,250 square  mile a r e a .  These samples 
a r e  analyzed f o r  the  s p e c i f i c  r ad ionuc l ides  handled a t  t h e  Laboratory 
a s  w e l l  a s  non-radioact ive p o l l u t a n t s .  The sampling techniques ,  ana lyses  
and count ing methods a r e  those  bes t  s u i t e d  for t h e  de te rmina t ion  of the  
r ad ionuc l ides  of i n t e r e s t  and are designed t o  detect levels as low as 
background . 
The r e s u l t s  of t h e  ana lyses  a r e  provided i n  t h i s  r e p o r t .  E r r o r  l i m i t s ,  
when g iven ,  r e f l e c t  u n c e r t a i n t i e s  i n  t h e  da ta  a t  t h e  95% confidence l eve l  
due t o  a n a l y t i c a l  procedures.  



ENVIRONMENTAL MONITORING 

A i r  - Radioact ive 

A i r  samples a r e  c o l l e c t e d  o f f - s i t e  t h ree  times per week by means of  a 
mobile sampling unit .mounted i n  a  panel t ruck .  Samples a r e  c o l l e c t e d  
upwind and downwind a s  f a r  as twenty m i l e s  from t h e  Laboratory covering 
a n  a r e a  o f  1250'square m i l e s .  S p e c i f i c  c o l l e c t i o n  r o u t e s  a r e  drawn f o r  
t h e  d i f f e r e n t  wind d i r ec t ions .  The r o u t e  is s e l e c t e d  on any given day 
corresponding t o  the  wind d i r e c t i o n  f o r  t h a t  day. F igure  1 shows the  
zones corresponding t o  the  e i g h t  sampling rou te s .  The mobile u n i t  i s  
parked s a f e l y  o f f  t he  road while t he  sample i s  taken. Two types  of  
samples are c o l l e c t e d ,  a  p a r t i c u l a t e  sample f o r  plutonium-238 and 
polonium-210 a n a l y s i s  and a  gas bubbler sample f o r  t r i t i u m  oxide a n a l y s i s .  
The p a r t i c u l a t e  sample is c o l l e c t e d  on a  four  inch diameter Whatman No. 41  
f i l t e r  paper by means of a  high volume a i r  sampler. The a i r  is sampled- 
a t  a  r a t e  of  20 it3 /min (5.7 x  lo6 cc/min). The p a r t i c u l a t e  sample 
c o l l e c t e d  r ep resen t s  approximately 10 rn3 of a i r  and i s  analyzed s p e c i f i c a l l y  
f o r  polonium-210 and plutonium-238. The plutonim-238 a n a l y s i s  inc ludes  
t h e  use  o f  plutonium-236 a s  an i n t e r n a l  s tandard i n  conjunct ion wi th  a lpha  
pulse  he igh t  a n a l y s i s  which al lows co r rec t ion  f o r  chemical and counting 
l o s s e s  t o  be made. 

Analys is  of  t he  da ta  obtained from samples c o l l e c t e d  by the  mobile u n i t  
dur ing  t h e  second h a l f  of 1971 shows t h a t  t he  average concent ra t ions  of 
polonium-210 measured a t  a l l  l oca t ions  upwind and downwind i n  a l l  zones 
were less than three- ten ths  of  1% of  the  Rad ioac t iv i ty  Concentration 
Guide (RCG). A l i s t i n g  and d iscuss ion  of RCG's  i s  loca ted  i n  the  appendix 

' o f  t h i s  r e p o r t .  The average concentrat ions over t he  e n t i r e  yes r  were 
approximately two-tenths of 1% of  the  RCG. These r e s u l t s  a r e  supmarized 
i n  Table  1. Plutonium-238 concentrat ions measured i n  samples c o l l e c t e d  
by t h e  mobile u n i t  i n  a l l  zones during the  second h a l f  of 1971 were l e s s  
than 2% o f  t h e  RCG. The average concentrat ions f o r  t h e  e n t i r e  year  were 
1% o r  less of  t he  RCG. These r e s u l t s  a r e  summarized i n  Table .  2. 

The sample f o r  t r i t i u m  oxide a n a l y s i s  is  c o l l e c t e d  by bubbling a i r  through 
50 m l  o f  water a t  a r a t e  of 0.35 ft3/min (0.99 x lo4 cc/min). Any t r i t i u m  
oxide p re sen t  i n  the  a i r  i s  c o l l e c t e d  i n  the  water. The sampling and 
a n a l y s i s  i s  d i r e c t e d  t o  tritium oxide r a t h e r  than elemental  tritium s ince  
t h e  RCG f o r  t he  oxide i s  two hundred t i n e s  more r e s t r i c t i v e .  A sample 
r e p r e s e n t i n g  0.1 m3 of a i r  i s  c o l l e c t e d  and an  a l i q u o t  of t h i s  counted 
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i n  a l i q u i d .  s c i n t i l l a t i o n  spec t r&te r .  The average concent ra t ions  of  
tritim oxide measured dur ing  t h e  second h a l f  of 1971 v a r i e d  from approxi-  
mately 6% of  t h e  RCG i n  one range (zero t o  t h r e e  m i l e s  downwind) t o  f i v e -  
t e n t h s  o f  1% of t h e  RCG. The average concent ra t ions  f o r  t h e  e n t i r e  year 
va r i ed  from 4% t o  f ive - t en ths  of  1% of  t h e  RCC. These r e s u l t s  are 
sunmarized ic  Table 3. 

Addi t iona l  p a r t i c u l a t e  a i r  samples a r e  obtained f r o m  the Air Pol lu t ion  
Control  Sec t ion  of  t h e  Montgomery County Combined General Health 
D i s t r i c t  (MCCGHD). These samples a r e  c o l l e c t e d  from var ious  loca t ions  
i n  Elontgomery County. The l o c a t i o n s  can a l s o  be found i n  Figure 1. 
The p a r t i c u l a t e  sample i n  t h i s  case is  collec.ted on a 8 x 1 0  inch f i b e r  
glass f i l t e r  by means of  a high volume a i r  sampler. The air i s  sampled 
at a r a t e  o f  40 ft3 /min (1  x 106 cc/min) f o r  a twenty-four hour period 
c\*ery four days. This  sample r ep resen t s  approximately 1000 m3 o f  a i r .  
Tlic NCCGHD determines t h e  weight of p a r t i c u l a t e s  c o l l e c t e d  and then 
stlhniits one-half of t h e  f i l t e r  t o  Mound Laboratory which is analyzed 
s p e c i f i c a l l y  fo r  polonium-210 and plutonium-238. The MCCGHD a l s o  
s t lppl ies  p a r t i c u l a t e  da ta  from t h e  network t o  Movnd Laboratory.  Analysis 
of t h e  d a t a  obtained from t h e  MCCGHD p a r t i c u l a t e  a i r  samples during 1971 
i n d i c a t e  t h a t  the  average concent ra t ion  of  poionium-210 and plutonium-238 
de tec t ed  a t  any loca t ion  was approximately bne-tenth of 1% o r  less of 
t he  RCG. During the  l a s t  q u a r t e r  o f  1971, a d d i t i o n a l  p a r t i c u l a t e  samples 
from communities ou t s ide  Montgomery County were made a v a i l a b l e  by t h e  
IICCGHD. While not  as many samples were obtained from these  loca t ions  
as  t h e  Montgomery County l o c a t i o n s ,  t h e y ' a r e  included fo r  comparison 
s i n c e  they a r e  d i s t a n t  enough (19 t o  34 mi les )  t o  be considered back- 
ground f o r  t h i s  genera l  a r ea .  The concent ra t ions  of polonium-210 measured 
a t  t h e  Montgomery County loca t ions  a r e  approximately t h e  same a s  the  con- 
c e n t r a t i o n s  measured a t  t he  d i s t a n t  loca t ions .  The,polonium-210 r e s u l t s  
a r e  summarized i n  Table 4. The concent ra t ions  of  plutonium-238 measured 
a t  t he  Montgomery County loca t ions  are of  t he  same o rde r  of  magnitude a s  
t he  concent ra t ions  measured a t  the  d i s t a n t  s t a t i o n s  w i t h  t h e  h ighes t  
average va lue  being a f a c t o r  of  f i v e  g r e a t e r  than t h e  average value of 
t he  seven d i s t a n t  s t a t i o n s ,  This  h ighes t  average va lue ,  however, i s  only 
5/100 of  1% of the  RCG. The plutonium-238 r e s u l t s  a r e  summarized i n  
Table  5. The da ta  obtained from theMCCGHDsamples i n d i c a t e  t h e  increased 
s e n s i t i v i t y  achieved by sampling a l a r g e r  volume of  a i r  i n  comparison 
t o  t h e  r o u t i n e  samples c o l l e c t e d  by t h e  mobile u n i t  (1000 m3 vs 10 m3 ) . 
These da t a  f u r t h e r  demonstrate t h a t  t h e  average concent ra t ions  of  pol.oni- 
um-210 and plutonium-238 i n  t h e  environment are w e l l  below the  RCG. 

A cont inuously opera t ing  high volume air  sampler and gas  bubbler have been 
i n  ope ra t ion  i n  Miamisburg s i n c e  t h e  middle of September 1971. The 
sampler is loca ted  approximately one m i l e  due no r th  o f  t h e  Laboratory. 
The high volume sampler c o l l e c t s  a p a r t i c u l a t e  sample on a 200 am diameter 
Microsorban disk.' The sampling rate is 40 f t 3  /min (1 x 10' cc/min) re-  
s u l t i n g  i n  a t o t a l  sample volume of 10,000 m3 of a i r ,  The gas bubbler 
sample i s  a l s o  c o l l e c t e d  on a continuous bas i s  a t  approximately 1 x 103 
cclmin with a t o t a l  volume of 10 m3 o f  a i r  sampled. The average concen- 
t r a t i o n  of  polonium-210 de tec t ed  a t  t h e  continuous high volume a i r  sampling 



s t a t i o n  i n  Miamisburg was only 0.03% of  t h e  RCG and t h e  average concen- 
t r a t i o n  of plutonium-238 de tec ted  a t  t h i s  loca t ion  was on ly  0.01% o f  
t h e  RCG. The average concentrat ion of tritium oxide de tec ted  a t  t h i s  
l o c a t i o n  was only  1 b f  t h e  RCG. The data obtained from t h e  continuous 
a i r  sampling s t a t i o n  demonstrates t h e  increase  i n  s e n s i t i v i t y  achieved 
by c o l l e c t i n g  very l a r g e  samples of a i r  f o r  both p a r t i c u l a t e  samples 
(-10,000 m3 ) and gas bubbler samples (10 m3). A network o f  t e n  cont inu-  
ous h igh  volume air  sampling s t a t i o n s  i s  scheduled t o .  be i n  opera t ion  by 
mid February 1972 with a n  a d d i t i o n a l  t e n  planned t o  be i n  ope ra t ion  
during the  second h a l f  of 1972. 

An on- s i t e  per imeter  network of f i v e  continuous, high volume a i r  samplers 
i s  scheduled f o r  i n s t a l l a t i o n  during the  f i r s t  h a l f  of  1972. I n  t h e  
i n t e r i m  t h r e e  sampling s t a t i o n s  have been i n  operat ion.  A continuous 
high volume a i r  sampler has been loca ted  a t  the  southern s i t e  per imeter  
The a i r  i s  sampled a t  t h e  r a t e  of 40 f t 3  /min (1.1 x 10' cc/min) . The 
remaining two sampling s t a t i o n s  conta in  continuous low volume a i r  
samplers. I n  these  cases  air i s  sampled a t  t h e  r a t e  of  1 f t 3  /min 
(2.8 x lo4 cclmin). One low volume s t a t i o n  i s  loca ted  a t  approximately 
t h e  c e n t e r  o f  t h e  s i t e  and the  o the r  a t  t h e  northern s i t e  per imeter .  
Gas bubbler samples a t  t he  r a t e  of 1 x lo3 cc/min a r e  ,a lso c o l l e c t e d  
a t  a l l  t h r e e  sampling loca t ions .  Both high and low volume p a r t i c u l a t e  
samples a r e  analyzed f o r  polonium-210 and plutonium-238. The average 
concent ra t ions  of polonium-210, plutonium-238 and tritium oxide de tec ted  
during 1971 a t  the  on- s i t e  high volume a i r  sampling s t a t i o n  were 0.01%, 
0.05%, and 0.07%, r e spec t ive ly ,  of  t h e i r  r e spec t ive  RCG'S. The RCG used 
f o r  comparison f o r  these  on-s i te  samples i s  t h e  guide l i s t e d  i n  t h e  
appendix of t h i s  r e p o r t  f o r  an  uncontrol led a rea .  The average concentra- 
t i o n  of  polonium-210, plutonium-238 and tritium oxide d e t e c t e d  during 
1971 a t  t he  o n - s i t e  low volume a i r  sampling s t a t i o n  loca ted  a t  t h e  s i t e  
c e n t e r  were 0.02%, 0.04% and 2.7%, r e spec t ive ly ,o f  t h e i r  r e s p e c t i v e  
RCG's. These va lues  f o r  the o ther  low volume a i r  sampling s t a t i o n  
loca ted  a t  t he  nor thern  perimeter were 0.01%, 0.03%, and 2.4%, r e spec t ive ly .  

A i r  - Non-radioactive 

None o f  t h e  opera t ions  present iy  c a r r i e d  on a t  Mound Laboratory involve 
amounts of m a t e r i a l  which would l ead  t o  s i g n i f i c a n t  carbon monoxide, 
photochemical oxidant  or  hydrocarbon emissions from s t a t i o n a r y  sources.  
The steam power supply has been converted from f u e l  o i l  t o  n a t u r a l  gas 
thus e l imina t ing  v i r t u a l l y  a l l  s u l f u r  dioxide emissions. Therefore ,  no 
sampling f o r  these  p o l l u t a n t s  i s  c a r r i e d  on a t  t h i s  time. A genera l  
waste i n c i n e r a t o r  has been constructed on-s i te  and w i l l  be i n  o p e r a t i o n '  
s h o r t l y .  This  w i l l  provide e f f e c t i v e  d i sposa l  of a l l  combustible wastes 
i n  conipliance with a i r  q u a l i t y  s tandards.  I n  order  t o  demonstrate t h i s ,  
p a r t i c u l a t e  sampling p r i o r  t o  i n c i n e r a t o r  operat ion has been c a r r i e d  out  
o n - s i t e  t o  e s t a b l i s h  a background l e v e l .  The p a r t i c u l a t e  concent ra t ions  
were determined a t  the on- s i t e  low-volume a i r  sampling s t a t i o n s  and ex- 
ceeded che Sca te  of a h i o  Ambient A i r  Qual i ty  Standards dur ing  ons week 
only f o r  the  e r t i r e  year. The maximum value obtained was 73 micrograms 



p e r  cub ic  meter (pg/m3). Th i s  was recorded dur ing  a week o f  thermal 
i n v e r s i o n  and is n o t  normally r ep re sen ta t ive .  By comparison, the  
p a r t i c u l a t e  concent ra t ion  dur ing  t h e  same week i n  downtown Miamisburg 
was 254 pg/m3 as r epor t ed  by t h e  M C C O .  The annual  geometric mean of 
t h e  p a r t i c u l a t e  concent ra t ions  measured was 37 pg/m3 which i s  approximately 
609. of  t h e  S t a t e  of  Ohio Ambient A i r  Qua l i t y  Standards .  It should be 
noted t h a t  t h e  Mound Laboratory opera t ions  do n o t  a t  t h i s  time r e s u l t  i n  
measurable p a r t i c u l a t e  d i scharges ,  and t h i s  measured l e v e l  r ep re sen t s  t h e  
ambient a i r  l e v e l s  surrounding t h e  Laboratory. 

Wa ter - Radioact ive 

Water samples are c o l l e c t e d  twice per week a long  t h e  bank of the  Great 
M i a m i  River ,  and two nearby ponds t h a t  are both no r theas t  of  the  Labora- 
t o ry .  A sample of  approximately 500 m l  i s  taken a t  each of  these  n ine  
sampling loca t ions .  These l o c a t i o n s  a r e  shown i n  F igure  2. A l l  samples 
are sub jec t ed  t o  s p e c i f i c  ana lyses  f o r  polonium-210, plutonium-238, and 
t r i t i u m  oxide. Analysis  of  d a t a  obtained from these  water samples during 
the  second h a l f  of 1971 i n d i c a t e s  t h a t  t he  average concent ra t ions  of  
polonium-210 de t ec t ed  were less than 1% o f  t h e  RCG. The average concen- 
t r a t i o n s  f o r  t h e  e n t i r e  year  of 1971 were l e s s  than 2% of t h e  RCG. These 
r e s u l t s  are summarized i n  Table  6. Average concent ra t ions  of  plutonium- 
238 measured during t h e  second h a l f  of  1971 a t  a l l  bi-weekly sampling 
l o c a t i o n s  were less than  one-tenth of 1% of t h e  RCG. The average concen- 
t r a t i o n s  f o r  t h e  e n t i r e  year  of 1971 were less than  two-tenths of 1% of 
t h e  RCG. These r e s u l t s  a r e  -surmnarized i n  Table  7. Analysis  of  the  t r i t i u m  
oxide data obtained from t h e s e  bi-weekly water samples dur ing the  second 
h a l f  of 1971 i n d i c a t e s  t h a t  t h e  average concent ra t ion  was l e s s  than 1% of 
t h e  RCG. The average concent ra t ions  f o r  the  e n t i r e  year of  1971 were 
l e s s  than  2.8% of t he  RCG. These r e s u l t s  a r e  sununarized i n  Table 8. 

E ight  a d d i t i o n a l  s u r f a c e  water loca t ions  such as ponds and streams a r e  
sampled monthly. These l o c a t i o n s  a r e  shown i n  F i g u r e . 2 .  A sample of 
approximately fou r  l i t e rs  i s  c o l l e c t e d  a t  each l o c a t i o n  and analyzed 
f o r  polonium-210, plutonium-238 and t r i t i u m  oxide. The average concen- 
t r a t i o n s  of  polonium-210 measured a t  the  sur face  water  l oca t ions  during 
1971 were less than 1 /10  o f  1% of  t h e  RCG. The average concentrat ions  
o f  plutonium-238 measured a t  these  l oca t ions  during 1971 w e r e . l e s s  than 
1/100 o f  1% of t h e  RCG. The average concent ra t ions  of t r i t i u m  oxide 
measured a t  these  l o c a t i o n s  were less than 9/10 o f  1% of t h e  RCG. The 
r e s u l t s  o f  the-  su r f ace  water  monitoring program are sunnnarized i n  Table 9. 

Drinking water from communities i n  t he  surrounding a r e a  i s  sampled 
q u a r t e r l y .  These communities a r e  shown i n  Figure  1. A sample of approxi-  
mately  f o u r  l i ters  is  c o l l e c t e d  and analyzed f o r  polonium-210, p lu ton i -  
um-238, and tritium oxide.  The concent ra t ions  of  polonium-210, p lu ton i -  
um-238 and t r i t i u m  oxide were found t o  be less than 5/100 of  1%, If100 
of 1% and 2% of  t h e i r  RCG's, r e spec t ive ly .  The r e s u l t s  of  t he  community 
d r ink ing  water sampling program are summarized i n  Table  10. 
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Water - Non-radioac t i v e  

It i s  d i f f i c u l t  t o  measure t h e  l e v e l s  of  non-radioact ive p o l l u t a n t s  i n  
t h e  Great M i a m i  River  r e s u l t i n g  from Mound Labora tory ' s  water e f f l u e n t  
because o f  t h e  r e l a t i v e l y  h igh  l e v e l  of these  p o l l u t a n t s  a l r e a d y  p re sen t  
i n  t h e  r i v e r  upstream from t h e  o u t f a l l s .  Therefore ,  a composite sample 
o f  both water  e f f l u e n t  streams leaving the  Laboratory i s  au toma t i ca l ly  
c o l l e c t e d  and analyzed f o r  var ious  water q u a l i t y  parameters as r epor t ed  
below. The sample volume is propor t iona te  t o  t h e  flow i n  t h e  stream. 
The composite e f f l u e n t  water  samples a r e  analyzed f o r  t he  l i s t e d  water 
q u a l i t y  parameters according t o  s tandard techniques3 f o r  waste water 
a n a l y s i s  accepted by t h e  Of f i ce  of  Water Programs of  t h e  Environmental 
P r o t e c t i o n  Agency. Concentrat ions  of non-radioact ive p o l l u t a n t s  i n  t h e  
e f f l u e n t  stream a r e  compared t o  t h e  S~r fa l : e  Wate- C r i t e r i a  f o r  Publ ic  
Water Suppl ies  s i n c e  t h e r e  are no e f f l u e n t  s tandards  now i n  e f f e c t .  
The r e s u l t s  of  t h e  e f f l u e n t  stream analyses  a r e  summarized i n  Table 11. 
Analys i s  o f  t h e  data i n d i c a t e  t h a t  t he  e f f l u e n t  water l eav ing  Mound 
Laboratory meets t h e  more r e s t r i c t i v e  Surface Vater  C r i t e r i a  f o r  Pub l i c  
Water Suppl ies  i n  a l l  c a ses  except  ch lo r ides  and t o t a l  s o l i d s .  These 
except ions  occur because t h e  extremely hard water  supply is  sof tened  
and t h e  e f f l u e n t  from t h e  so f t en ing  process i s  discharged v i a  t he  
e f f l u e n t  s t ream t o  t h e  Great M i a m i  River.  A s tudy  is  under way t o  so lve  
t h i s  problem e i t h e r  by means of a d i f f e r e n t  so f t en ing  process  o r  a r e -  
duc t ion  i n  t h e  use  of  sof tened  water.  These wsuld n o t  be except ions  i f  
d i l u t i o n  by t h e  r ece iv ing  stream were taken i n t o  cons ide ra t ion .  

Foods tuf fs  and Vegetat ion - Radioact ive 

Various l o c a l l y  grown foods tuf f  and vege ta t ion  samples a r e  c o l l e c t e d  from 
t h e  surrounding a r e a .  The samples c o l l e c t e d  inc lude  mi lk ,  eggs ,  garden 
vege tab le s ,  g r a s s  and a q u a t i c  l i f e .  The i n t e n t  of t h i s  po r t i on  of t he  
Environmental Monitoring Program i s  t o  determine i f  t h e r e  i s  any uptake 
and concen t r a t ion  of  r ad ionuc l ides  by p l an t  o r  animal l i f e .  The poloni-  
um-210 and plutonium-238 con ten t  of t he  foods tuf f  and vege ta t ion  samples 
i s  determined by s lowly evapora t ing  the  sample t o  dryness  and then 
proceeding wi th  t h e  same techniques  used f o r  polonium-210 and plutoni- .  
um-238 ana lyses  of  a i r  samples. These samples a r e  analyzed f o r  t r i t i u m  
oxide by d i s t i l l i n g  t h e  water  f r a c t i o n  from a n  a l i q u o t  o f  t h e  e n t i r e  
sample. The t r i t i u m  content  of  t h e  d i s t i l l a t e  i s  then  determined i n  t he  
s a m e  manner a s  t h e  water  samples previously d i scussed  i n  t h i s  r epo r t .  
The r e s u l t s  of  t h e  foods tuf f  and vege ta t ion  ana lyses  a r e  summarized i n  
Table  12. The concent ra t ion  i s  given i n  terms o f  t h e  s m p i e  weight before  
evapora t ion  t o  dryness.  The only  foodstuff  s a ~ p l e s  sna iyzed  f o r  tritiu-il 
a r e  mi lk  s i n c e  Rosenthal and Stewart4 i n  t h e i r  scudp on r z i t l a n  t r a n s f e r  
i n  s imple  a q u a t i c  food cha ins  concluded t h a t  e q u i l i b r i m  bctween t r i t i u m  
i n  a q u a t i c  l i f e  and i t s  environment i s  r ap id  and thac  2 t i c l o g i c a l  s i n k  
does no t  e x i s t .  Therefore ,  i f  t h e  envirorunect, i.e., air  and water ,  a r e  
monitored the  l e v e l s  found t h e r e  would be indicati7.e of  t b e  'Levels present 
i n  t h e  p l a n t  and animal l i f e  growing the re in .  I n  a d c t e i o n  t o  monitoring 
a i r  and water  f o r  t r i t i u m ,  milk i s  alsc ~:?a':;zed fcr  z r i ~ i ~  conten t  s i n c e  
i t  . i s  consumed i n  r e l a t i v e l y  l a r g e  qua2:iz;ez bj young c>. i ldrec and babies.  



The vegetables  analyzed included green beans, onions, corn and tomatoes. 
The samples o f  aqua t i c  l i f e  analyzed included only the  ed ib le  f l e shy  
port ions.  There appears t o  be a . v e r y  small  amount of polonium-210 i n  
the  aqua t i c  l i f e  samples. Since the  foodstuff  sampling program has 
been i n  o p e r a t i o n ' f o r  only s l i g h t l y  more than a year  and polonium-210 
does appear n a t u r a l l y  i n  the  ea r th ' s  c r u s t ,  no conclusions can be drawn. 
More data must be accumulated before any conclusion can be reached as 
t o  the  source of the  polonium-210 found i n  these types of samples. No 
other  ind ica t ion  has been found t h a t  t h e r e  i s  any s i g n i f i c a n t  uptake 
and concentrat ion by p lant  o r  animal l i f e  of the  th ree  radionuclides 
handled a t  Mound Laboratory. 

S o i l  and S i l t  - Radioactive 

Two types of s o i l  samples from a reas  surrounding t h e  Laboratory have 
been analyzed f o r  plutonium-238. One type of sample i s  used t o  evaluate  
t h e  resuspendible amounts of  plutonium-238 i n  the  s o i l  surrounding Mound 
Laboratory. Surface scrapings (approximately 118 inch deep) of undis- 
turbed s o i l  w e r e  co l l ec ted  f o r  t h i s  evaluat ion.  Surface scraping samples 
were taken from twenty sec to r s  surrounding Mound Laboratory t o  a d i s t ance  
of ten miles.  These sec to r s  a r e  shown i n  Figure 3. I n  add i t ion ,  sur face  
scrapings were taken f i f t y  miles nor theas t ,  southeas t ,  southwest and 
northwest of t h e  Laboratory t o  serve a s  background cont ro l  samples. 
Twenty-five scrapings a r e  composited t o  form a sample f o r  each sec to r .  
S o i l  samples a r e  digested with an  a c i d  mixture t o  e x t r a c t  the  plutonium. 
The so lu t ion  i s  then passed over an  ion exchange column s p e c i f i c  f o r  
plutonium and analyzed i n  the  same manner a s  the  p a r t i c u l a t e  a i r  samples 
previously discussed i n  t h i s  repor t .  This  leach method has been compared 
with a fusion method f o r  s o i l  analysis. '  Good agreement was obtained 
between t h e  two methods of analys is .  The leach method was chosen f o r  t h e  
s o i l  ana lys i s  because l a rge r  samples, which minimize sampling and a l i -  
quoting e r r o r s ,  and increase s e n s i t i v i t y  can be handled with t h i s  method. 

The r e s u l t s  of  the  s o i l  surface scraping study f o r  1971 a r e  shown i n  
Table 13. The h ighes t  concentration of plutonium-238 found i n  1971 
was approximately 2% of the most r e s t r i c t i v e  l e v e l s  suggested by ~ a t h r e n '  
f o r  urban a reas .  

The second type of sample i s  used t o  determine the inventory amounts of  
plutonium-238 i n  t h e  s o i l  surrounding Mound Laboratory. A 3-1/2 inch 
diameter core of s o i l  approximately 1-1/2 inches deep i s  taken f o r  t h i s  
determination. The s i t e  se lec t ion  and sampling techniques used i n  core  
sampling were bas ica l ly  those suggested by the  c r i t e r i a  given f o r  "Soil  . -- 
Sampling f o r  Plutonium Analysis" a s  d i s t r i b u t e d  by the  AEC Division 
of Operational Safety.  Core samples were co l l ec ted  from various loca t ions  
within approximately one m i l e  from the  Laboratory. Five cores were 
col lec ted  from a twenty foot  square a rea  a t  each locat ion  and composited 
t o  form one core  sample. Additional core samples f o r  background con t ro l  
data  were taken from locat ions  f i f t y  m i l e s  from t h e  laboratory. The 
background con t ro l  core samples cons is ted  of twenty cores,  four  cores a 



MILES 

FIGURE 3 - Soil sampling sectors. 



from each of f i v e  loca t ions .  The r e s l ~ l t s  of the  core  sampling pregram 
arc summarized i n  Table 14. The s e c t o r s  r e f e r r e d  t o  a r e  those shown on 
Figure  3. A s  mentioned i n  t h e  appendix of t h i s  r e p o r t ,  no s tandards  have 
been e s t a b l i s h e d  f o r  r ad ioac t ive  spec ies  i n  s o i l .  Addi t iona l  sample 
ana lvses  a r e  necessary before a t o t a l  inventory can be ca lcu la t ed  and 

a 
t hese  a r e  cont inuing  as p a r t  of Mound Laboratory's comprehensive Environ- 
mental Control  Program. 

S i l t  samples are c o l l e c t e d  qua r t e r ly  from four  loca t ions  on t h e  Great 
Fliami River.  These samples a r e  taken a t  four  of the  same loca t ions  
t h a t  water samples a r e  taken from and a r e  i d e n t i f i e d  by the  same 
numbers shown i n  Figure 2. Addit ional  s i l t  samples a r e  c o l l e c t e d  annual ly  
from the  same s u r f a c e  water loca t ions  which a r e  sampled monthly. 
The s i l t  samples are analyzed i n  t h e  same manner as t h e  s o i l  samples. 
The r e s u l t s  o f  Great M i a m i  River s i l t  s a ~ p l i n g  f o r  19?1 a r e  s m r i z e d  
i n  Table 15. The r e s u l t s  of the  s i l t  sampling from t h e  a r e a  ponds a r e  
summarized i n  Table 16. There appears t o  be a very s l i g h t  accumulation 
of  plutonium-238 i n  r i v e r  s i l t  from the  very small  amounts of  plutonium- 
238 which are discharged t o  the  r i v e r .  However, a s  msntioned previous ly ,  
t h e r e  does no t  appear t o  be any reentrainment of ~lutonium-238 by p lan t  
o r  animal l i f e  i n  t h e  r i v e r  nor by the  r i v e r  i t s e l f .  No ' s i g n i f i c a n t  
accumulation i s  ind ica ted ,  however, by t h e  pond s i l t  data .  A s  mentioned 
i n  t h e  appendix of  t h i s  r e p o r t ,  t h e r e  a r e  no s tandards f o r  r a d i o a c t i v e  
spec ie s  i n  s o i l  o r  s i l t .  

STJMMARY 

The average concent ra t ions  of polonium-210, plutonium-238 and t r i t i u m  
detec ted  i n  t h e  environment surrounding Mound Laboratory, Miamisburg, 
Ohio, a r e  presented f o r  t h e  second h a l f  of 1971 and f o r  the e n t i r e  
year .  The average concentrat ions of  these  rad io iso topes  were w e l l  
w i th in  the  s t r i n g e n t  s tandards adopted by the  Atomic Energy Commission. 

Atmospheric monitor icg f o r  r ad ioac t ive  spec ies  found the  h ighes t  average 
concentrat ions o f  plutonium and tritium i n  a i r  during 1971 t o  be 1% and 
4% of t h e i r  r e s p e c t i v e  R C G ' s .  These concentrat ions a r e  lo% and 26% 
lower,respect ively,  than those detected during 1970. The average concen- 
t r a t i o n s  of polonium i n  a i r  de tec ted  during 1971 were approximately 0.2% 
of  the  RCG which i s  .approximately t h e  same a s  detected during 1970. 

Atmospheric monitoring. f o r  non-radioactive species  was conducted t o  
e s t a b l i s h  background l e v e l s  f o r  p a r t i c u l a t e s .  

W a t e r  monitoring f o r  r ad ioac t ive  species  found the h ighes t  average - -- 
concent ra t ion  of  plutonium a t  any of  the  water sampling loca t ions  during 
1971 t o  be only 0.2% of t h e  RCG which i s  40% of t h e  highest  average 
concent ra t ion  r epor t ed  during 1970. The highest  average concent ra t ions  
o f  polonium and t r i t i u m  i n  water during 1971 were 1.8% and 2.8% of  t h e i r  
r e s p e c t i v e  RCG's .  These concentrat ions a r e  approximately t h e  same as 
repor t ed  during 1970. 



Water mocitoting for non-radCactive species was co3ducted. 

@ A d e l t i o r r l l y ,  data concerning radioactive apctes in surface wafer , 
cmmunity drinking water, foodstuffs and siLr fire presented for the 
f % r s t  time. No signif icant uptake of radioasrive species frorr. air or 
water by plant cr an-1 life has been obsemed. No reeotraimrnt oi 
radioactive species frm so51 or silt is ind icated  at t h l - s  t75me. The 
highest level ~f plutonium-238 foun.' durfng 1971 ir: soil a s r f ~ c a  scrspinzs 
was approximately 2% of the nos: restrictive levels suggested f a r  urban 
areas. S o i l  core sample arialyses will continue to establish 6 pliltonislm 
s o i l  inventory as part  cf the total prograP tc assess the i q a c t  of the 
Laboracoryls operhtlans on the enviroment.  

These data indicate thzt tke cpe-ration of the  Latcrarory kas negligible 
effect on t h e  environment, 
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ADDITIVE LEVELS DUE TO RADIONUCLIDE MIXTURE 

The Standards f o r  Radia t ion  Pro tec t ion  (AEC Chapter 0524) s t a t e s  t h a t  a 
r ad ionuc l ide  should no t  be considered p a r t  of the  mixture i f  t h e  r a t i o  
of  t h e  concent ra t ion  of  the  radionucl ide t o  i t s  RCG i s  no t  g r e a t e r  than 
1/10. Furthermore the  sum of a l l  such excluded r a t i o s  cannot exceed 
114. The sum of the  r a t i o s  of  the  concentrat ion o f  rad ionucl ides  t o  t h e i r  
r e s p e c t i v e  RCG's  f o r  both the second h a l f  of  1971 and t h e  e n t i r e  year  
1971 a r e  l i s t e d  below. The sum is presented f o r  t h e  maximum l e v e l s  
de tec ted  i n  both a i r  and water.  

A ir Wa t e r  
Julv-Dec. Jan.-Dec. July-Dec. Jan.-Dec. 

Concentration of 
" ' O P O / R C G  f o r  2 1 0 ~ o  0.003 0.002 0.009 0.018 

Concentration of 
2 3 A ~ ~ / ~ ~ ~  f o r  2 3 e ~ ~  0.019 0.010 0.001 0.002 

Concentration of t r i t i u m  
oxide /RCG f o r  t r i t i u m  oxide 0.062 0.041 0.008 0.028 

Sum 0.084 0.053 0.018 0.048 

The da ta  ind ica te  t h a t  f o r  purposes of AEC Manual Chapter 0524 a mixture 
of rad ionucl ides  d i d  not  occur during 1971. 

APPLICABLE STANDARDS 

RADIOACTIVE STANDARDS 

Concentrations of r ad ioac t ive  species  i n  a i r  and water a r e  compared with 
the  Radioac t iv i ty  Concentration Guide (RCG) values as promulgated by the  
Of f i ce  of Radiat ion Programs of the Environmental P ro tec t ion  Agency. 
The RCG value can be i n t e r p r e t e d  a s  the concent ra t ion  of  r a d i o a c t i v i t y  
i n  t h e  environment which i s  determined t o  r e s u l t  i n  whole body o r  organ 
doses which should not be exceeded without c a r e f u l  cons idera t ion .  The 
RCG va lues ,  a s  def ined i n  AEC Manual Chapter 0524, f o r  t h e  var ious  types 
of samples a r e  l i s t e d  below. 

General Population 

A i r  
- - -- . - --- - -~ -- ~- - - -- 

Polonium-210: 7 x 10-la microcuries per m i l l i l i t e r  (sCi/ml) 
Plutonium-238: 3 x microcuries per  m i l l i l i t e r  (uCi/m:) 
Tri t ium: 7 x 1 V 8  microcuries per  m i l l i l i t e r  (uCi/ml) 



Water 

Polonium-210: 2 x microcuries  per  mi l l i l i t e r  (vCi/ml) 
Plutonium-238 : 2 x microcuries  per m i l l i l i t e r  ( ~ C i l m l )  
Tri t ium: 1 x microcuries  per  m i l l i l i t e r  (uCi/ml) 

Uncontrol led Area 

Polonium-210: 2 x 10''' microcuries  per m i l l i l i t e r  ( ~ C i l m l )  
Plutonium-238 : 1 x 10'12 microcuries  per m i l l i l i t e r  ( ~ C i l m l )  
Tr i t ium:  2 x lr7 microcuries  per m i l l i l i t e r  (pCi/ml) 

Mixture  

I n  a d d i t i o n  t o  t h e  RCG va lues  f o r  t he  i nd iv idua l  r ad ionuc l ides ,  t h e  
S tandards  f o r  Radiat ion P r o t e c t i o n  (AEC Chapter 0526), i n d i c a t e  t h a t  i f  
a mix ture  of  more than  one rad ionucl ide  occurs i n  a i r  o r  water, the  
fo l lowing  gu ide l ines  s h a l l  be used. The r a t i o  between t h e  concent ra t ion  
o f  each r ad ionuc l ide  p re sen t  i n  t h e  mixture and i t s  r e s p e c t i v e  RCG'shall 
be determined. The sum of t h e s e  r a t i o s  f o r  a l l  t h e  r ad ionuc l ides  i n  t h e  
mix ture  should no t  exceed "unity." A rad ionucl ide  should no t  be con- 
s i d e r e d  p a r t  of the  mixture  i f  t h e  r a t i o  of the  concen t r a t ion  of t h e  
r a d i o n u c l i d e  t o  i t s  RCG i s  not  g r e a t e r  than 1/10 provided t h a t  t he  sum 
of  a l l  such excluded r a t i o s  does not exceed 114. 

Foods tu f f s  

There a r e  no RCG va lues  s p e c i f i e d  f o r  foods tu f f s  a s  such s i n c e  the  water 
con ten t  o f  food was taken i n t o  account i n  t h e  determinat ion of RCG values  
f o r  water .  Considerat ion of rad ionucl ides  i n  fcod i s  necessary  only i n  
ca se  o f  concent ra t ion  i n  food dur ing  processing o r  i n  ca se  i t  e n t e r s  t he  
food from o t h e r  sources .  I n  t h i s  event t he  recommendation i s  t o  use  t h e  
RCG f o r  water converted t o  microcuries  per  gram. For comparison purposes 
t h e  recommendation i s  followed i n  t h i s  r e p o r t .  

S o i l  - 
There a r e  no gu ide l ines  e s t a b l i s h e d  f o r  r a d i o a c t i v e  s p e c i e s  i n  s o i l .  
There have been s e v e r a l  s t u d i e s  publ ished which suggest  maximum surface 
contaminat ion l e v e l s  only.  Of t h e s e ,  t h e  l e v e l s  suggested by Ka thren6 
a r e  t h e  most r e s t r i c t i v e .  Kathren g ives  t h e  following as acceptab le  
l e v e l s  o f  su r f ace  contamination f o r  occupancy by t h e  g e n e r a l  publ ic :  

Average Maximum 
Concentrat ion Concentration 

Urban Areas 1 0  d / m / d  100 d/m/cm2 ( f o r  s10'7, 
of a r e a j  

Rural  Areas 100 d/m/cd 



There a r e  no a u t h o r i t a t i v e  s t u d i e s  publ ished on proposed s tandards  f o r  
s o i l ,  mud o r  s i l t  co re s .  It i s  f e l t  t h a t  t h e  h e a l t h  s i g n i f i c a n c e  z s s c c i -  
a t e d  w i t h  r a d i o a c t i v e  spec i e s  found i n  these  type samples i s  i n  t he  
reen t ra inment  of  t h e s e  spec i e s  i n t o  a i r  o r  foods tu f f s  e i t h e r  by meazs 
o f  water  run-off  o r  uptake by p l a n t  l i f e .  Therefore ,  monitoring of  a i r ,  
water and f o o d s t u f f s  i s  considered a  b e t t e r  i n d i c a t o r  than monitor ing 
of  s o i l  and s i l t .  

NON -RADIOACTIVE STANDARDS 

Concentrat ions  of  non-radioact ive spec i e s  i n  a i r  and water a r s  corpparld 
wi th  s t anda rds  promulgated by t h e  Of f i ce s  of A i r  and Water Progrars  =f 
t he  Environmental P ro t ec t ion  Agency. I f  a  l o c a l  s tandard  which i s  =.ore 
r e s t r i c t i v e  than  t h e  n a t i o n a l  s tandard  i s  i n  e f f e c t  i t  w i l l  be use6 f o r  
comparison. The fol lowing a i r  and water s tandards  a r e  ambient s t a n i a r d s  
s i n c e  emission o r  e f f l u e n t  s tandards  do no t  e x i s t  a t  t h i s  t i c e  f o r  the 
S t a t e  of Ohio. Ambient s tandards  a r e  more r e s t r i c t i v e  s ince  d i l u t i o n  
by t h e  environment i s  taken i n t o  account and no f u r t h e r  d i l u t i c n  is 
expected.  

A i r  - 
The S t a t e  of  Ohio Ambient A i r  Q u a l i t y  Standards  shculd be used f c r  
comparison s i n c e  they  a r e  more r e s t r i c t i v e  than t h e  Xat ional  X = ~ i e r - t  
A i r  Q u a l i t y  Standards .  The s t a t e  of  Ohio s tandards  a r e :  

P a r t i c u l a t e  Matter  65 micrograms/cubic meter .  (-g,!~') 
S u l f u r  Dioxide 40 micrograms!cubic s e t e r  (-g./r-' ) . . 

Carbon Monoxide 10 m i l l i g r a z s / c u b i c  k e t e r  ( z s  'r.' ) 
Photochemical Oxidants bO micrograms /cubic  r e  t e r  (-g'zZ ) 
Hydrocarbons 1 2 6  micrograms/cubic meter ( - g i n z )  - 

Water 

The Sur face  Water C r i t e r i a  f o r  Publ ic  Water Suppl ies  adopted by t he  
Environmental P r o t e c t i o n  Agency should be used Eor cornprison cf Car- 

c e n t r a t i o n s  of  non- rad ioac t ive  p o l l u t a n t s  i n  water .  The C r i t e r i z  part: 

C r i t e r i a  
Cons t i tuen t  (ne lL ) 

Heavy Metals 

Arsenic  
B a r  i* 
Boron 
Cadmium 
Chromium, hexavalent 
Copper 
I r o n  



Constituent 

Lead 
Manganese 
Mercury 
Selenium 
S i lver  
Uranyl Ion 
Zinc 

Other Inorganics 

chlorides ' 
Sulfates  
Nitrates  
PH 
Total dissolved s o l i d s  
Dissolved Oxygen 

Organic 

BOD 
Cyanide 
ABS . . 
Phenol 
O i l  6 Grease 

Physical Proper t i e s  

Suspended Sol ids  
Turbidity 

Bio logica l  

Total Coliforn 
Fecal Coliform 

Criteria 
(mn/L) 

- 
0.20 
0 .5  
0.001 
Virtual ly  absent 

Wrea tment plant c r i t e r i a  



T a b l e  1 

SUMMARY OF OFF-SITE A I R  MONITORING FOR POLONIUM-210 

JULY-DECEMBER 1971,  ALL ZONES 

Average  
Number of  C o n c e n t r a t i o n *  

Range Samples (10 -A P e r c e n t  
( m i l e s )  C o l l e c t e d  m i c r o c u r i e / m l )  o f  RCG** 

0 - 3  6 4 0.014 0.008 0.2 
(upwind) 

0 - 3. 64 0.013 + 0.005 0.2 
(downwind) 

3 - 5 6 4 0.014 + 0.008 0 . 2  
(downwind) 

5 - 10  '6 4 0.019 + 0.009 0 .3  
(downwind) 

10 - 1 5  6 4 0.018 + 0.009 0 . 3  
(downwind) 

1 5  - 20 64 0.010 + 0.009 0 . 1  
(downwind) 

SUMMARY OF OFF-SITE A I R  MONITORING FOR POLONIUM-210 

JANUARY-DECEMBER 1971 ,  ALL ZONES 

0 - 3  134 0.012 + 0.008 0.2 
(upwind) 

0 - 3 134 0.010 + 0.006 0 .1  
(downwind) . 

3 - 5  1 3  4 0.010 + 0.007 0 . 1  
(downwind) 

10 - 1 5  134 0.013 + 0.008 0.2 
(downwind) 

1 5  - 20 1 3  4 0.009 + 0.005 0 .1  
(downwind) 

*Lowest d e t e c t a b l e  l i m i t  (LDL) f o r  po lonium i n  a i r  i s  0.C102 x i 0 - ' '  
m i c r o c u r i e / m l .  The LDL = 0.03  p e r c e n t  of t h s  RCG. 

* * K G  - R a u i o a c t i v i t y  C o n c e n t r a t i o n  Guidc = 7 x 15-" ~ j i c r o ~ ~ ; - z  c!;,:; . 



Table 2 

SUMMARY OF OFF-SITE AIR MONITORING FOR PLUTONIUM-238 

JULY-DECEMBER 1971, ALL ZONES 

Average 
Number of Concentration* 

Range Samples (10" 3 Percent 
(miles) Collected microcurie/ml) of RCG** 

0 - 3  4 4 0.0319 + 0.0047 1.1 
(upwind) 

0 - 3  4 4 0.055e 5 0.0051 1.9 
(downwind) 

3 - 5  4 4 0.0208 + 0.0038 0.7 
(downwind) 

5 - 10 44 0.0204 + 0.0038 0.7 
(downwind) 

10 - 15 4 4 0.0145 + 0.0032 0.5 
(downwind) 

15 - 20 4 4 0.0281 + 0.0036 0.9 
(downwind) 

SUMMARY OF OFF-SITE AIR MONITORING FOR PLUTONIUM-238 

JANUARY-DECEMBER 1971, ALL ZONES 

0 - 3  11 6 0.0227 + 0.0039 0.8 
(upwind) 

0 - 3  11 6 0.0296 + 0.0037 1.0 
(downwind) 

3 - 5  115 0.0154 2 0.0033 0.5 
(downwind) 

5 - 10 110 0.0163 + 0.0034 0.5 
(downwind) 

10 - 15 112 0.0137 + 0.0031 0.5 
(downwind) 

15 - 20 108 0.0193 2 0.0030 0.6 
(downwind) . 

*Lowest detectable limit (LDL) for plutonium in air is 0.0003 x lo-'" 
microcuries/ml. The LDL = 0.01 percent of the - 25 .  

**RCG - Radioactivity Concentration Guide = .3 x 10-I ricrocurie/ml. 



Table 3 

SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

JULY-DECEMBER 1971, ALL ZONES 

Average 
Number of Concentration* 

Range Samples (10- Percent 
(miles) Collected ' microcur ies/ml) of RCG** 

0 - 3  6 5 0.084 + 0.012 1.2 
(upwind) 

0 - 3  6 5 0.433 + 0.019 6.2 
(downwind) 

3 - 5  65 0.107 + 0.012 1.5 
(downwind) 

5 - 10 6 5 0.045 + 0.011 0.6 
(downwind) 

15 - 20 65 0.0'48 + 0.011 0.7 
(downwind) 

SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

JANUARY-DECEMBER 1971, ALL ZONES 

0 - 3  136 0.061 + 0.011 0.9 
(upwind) 

0 - 3  136 0.288 + 0.016 4.1 
(downwind) 

3 - 5  136 0.076 2 0.012 1.i 
(downwind) 

5 - 10 136 0.041 + 0.011 0.6 
(downwind) 

10 - 15 13 6 0.036 + 0.011 0.5 
(downwind) 

15 - 20 136 0.045 + 0.011 0.0 
(downwind) 

*Lowest detectable limit for tritium in air. is 0.004 s l~- '  
microcurics/ml = 0.06 percent of RCG. 

**RCG - Xadioactivity Concentration Guide = 7 x 10-"icrt:uric/itil. 



T a b l e  4 

SUMMARY OF MONTGOMERY COUNTY COMBINED GENERAL HEALTH DISTRICT 
AIR MONITORING DATA FOR POLONIUM-210 

JANUARY -DECEMBER 1 9  71 

Average  
C o n c e n t r a t i o n  P e r c e n t  

L o c a t i o n  (pCi / cc  x 1 'oAS)  RCG** 

201 4 .61  2 0.46 0.07 

210 5 .09 5 0 . 4 s  

21 1 4.9@ + 0.46 

P i q u a ,  Ohio* 7.84 2 0.67 

Troy,  Ohio* 7.80 2 0 .71  0.11 

S p r i n g f i e l d ,  Ohio* 7.47 + 0.66 0.11 

S p r i n g f i e l d ,  Ohio* 7.47 + 0.68 0 .11  

S p r i n g f i e l d ,  Ohio* 7.18 2 0.64 0.10 

F a i r b o r n ,  Ohio* 7.97 2 0.70 0.11 

Xen ia ,  Ohio* 8.04 2 0.72 0 .11  

* S t a t i o n s  O u t s i d e  Montgomery County. 

* * X G  - R a d i o a c t i v i t y  C o n c e n t r a t i c n  S t t t C e  = 7 x 1 0 ' ~ '  ~ i c r c c u r i c / z l .  . . Lowcst i e t e c t a b l e  l i m i t  (LDL) f o r  pciz:;~.? ii-. ,:;- Z i ;  .\ICCZiiL szmpir.; 
i s  0 .01  x ' 1 0 - "  m i c r o c u r i e / m l .  The i32 = O.CC01 se:-cent cf t h e  RCZ.  



Table 5 

SUMMARY OF MONTGOMERY COUNTY COMBINED GENERAL HEALTH DISTRICT 
AIR MONITORING DATA FOR PLUTONIUM-238 

JANUARY-DECEMBER 1971 

Average 

Location 
concentration 
(~Ci/cc x lo1 ') 

Percent 
RCG** 

Yiqua, Ohio* 3.27 t 0.79 0.011 

Troy, Ohio* 2.52 t 0.74 0.008 

Springfield, Ohio* 2.18 5 0.64 0.007 

Springfield, Ohio* . 1.89 2 0.62 0.006 

Springfield, Ohio* -- 3.33 t 0.80 ' 0.011 
. . 

Fairborn, ohlo* ' -" . , .. . . - . .  .- . .  1.44 t 0.54 

Xenia ,- Ohio* . . 4.25 t 1.00 

*Stations outside Montgomery County. 

*.*.R.C.G - -R.a~-~o-a-c-t-i-VVi-ty- -eonc.entra.ti.on- -G3i-ae .= 5 x 1-0-a -mir Gc ij m~l-. ~ - -  - 

~ -- 
2.- - - -  

Lowest detectable limit (LDL) for plutonium in air far &l-ICCCi:D 
samples is 0.19 x 10'" microcurie/ml. The LDL = 0.0006 percent 
of the RCG. 



Table 6 

SUMMARY OF OFF-SITE WATER MONITORING FOR POLONIUM-210 

JULY-DECEMBER 1971 

Average 
Number of Concentr:tion* 
Samples (10 ' Percent 

Sample Location Collected microcurie/ml) of RCG** 

The river, 25 yd upstream 4 9 0.007 + 0.004 0.3 
from Mound Lab Effluent 
(location No. 1 on map) 

Sycamore St. Bridge, 
Miamisburg, Ohio 
(upstream-location 
No. 2 on map) 

The river, 10 ft downstream 4 9 0.019 + 0.006 0.9 
from Mound Lab Effluent 
(location No. 3 on map) 

250 yd downstream from 
Mound Lab Effluent 
(location No. 4 on map) 

Chautauqua Road 
Bridge (location 
No. 5 on map) 

Chautauqua Dam (location 4 9 0.008 + 0.004 0.4 
IVO. 6 on map) 

Franklin, Ohio (location 4 8 0.007 + 0.004 0.3 
No. 7 on map) 

Pond-opposite V.A. 4 9 0.007 + 0.004 0.3 
Hospital, Dayton, Ohio 
(8 mi. NE of Mound Lab, 
Location 8 on map) 

Pond-Possum Creek Reserve, 3 3 0.008 + 0.004 0.4 
Dayton, Ohio '(6 mi. NE of 
blound Lab, Location 9 on 
map) 

*Lowest detectable limit for polonium in water is 3.0313 x l o - '  
microcurie/ml. The LDL = 0.07 percent of the RCG. 

**RCG - Radioactivity concentration guiCe = 2 x lo-' microcuric/ml. 



Table 6 (continued) 

SUMMARY OF OFF-SITE WATER MONITORING FOR POLONIUbf-210 

JANUARY -DECEMBER 19 7 1 

Average. 
Number of Concentration* 
Samples (10 - Percent 

Sample Location Collected microcurie/ml) of RCG** 

The river, 25 yd upstream 9 9 0.009 2 0.005 0.4 
from blound Lab Effluent 
(location No. 1 on map) 

Sycamore St. Bridge, 
Miamisburg, Ohio 
(upstream-location 
No. 2 on map) 

The river, 10 ft downstream 
from Hound Lab Effluent 
(location No. 3 on map) 

250 yd downstream from 
Mound Lab Effluent 
(location No. 4 on map) 

Chautauqua Road 
Bridge (location 
No. 5 on map) 

Chautauqua Dam (location 
Xo. 6 on map) 

Franklin, Ohio (location 
No. 7 on map) 

Pond-opposite V.A. 
Ilospi tal, Dayton, Ohio 
(8 mi. NE of Mound Lab, 
Location 8 on map) 

Pond-Possum Creek Reserve, 
Dayton, Ohio (6 mi. KE of 
Mound Lab, Location 9 on 
map 

*Lowest detectable limit for polonium in water is 0.0013 x 
microcurie/ml. The LDL = 0.07 percent of the RCG. 

**KG - ~adioactivit~ concentration guide = 2 x 10" microcurie/ml. 



T a b l e  7 

SlJblbIr\:,l' 01: 0I:I:-SITE WATER MONITORING FOR PLUTONIUM-238 

JULY-DECEMBER 1971  

Average 
Number o f  C o n c e n t r a t i o n *  

Samples (10 ' P e r c e n t  
Satnpl c I ,ucat  i o n  C o l l e c t e d  m i c r o c u r i e / m l )  of  RCG*" 

The r i ~ c r ,  2 5  yJ ups t r eam 4 9 0.0013 + 0.0005 0.07 
from BlourlJ ],ah E f f l u e n t  
( l o c a t i o n  30. 1 on map) 

Sycamore S t .  Br idge ,  
bl ismisburg,  Ohio 
[ u p s t r e a m - l o c a t i o n  

K O .  2 on map) 

The r i v e r ,  10  f t  downstream 4 9 0.0015 + 0.0005 
from hlound Lab E f f l u e n t  
( l o c a t i o n  No. 3 on map) 

250 yd downstream from 4 9 0.0013 + 0.0005 
Floulld Lab E f f l u e n t  
( l o c a t i o n  No. 4 on map) 

Chautauqua Road 
Br idge  ( l o c a t i o n  
Yo. 5 on map) 

Chautauqua Dam ( l o c a t i o n  
No. 6 on map) 

F r a n k l i n ,  Ohio ( l o c a t i o n  4 8 0.0008 + 0.0004 
No. 7 on map) 

Pond-oppos i t e  V.A. 
H o s p i t a l ,  Dayton, Ohio 
(8 m i .  N E  of  Mound Lab, 
L o c a t i o n  8 on map) 

Pond-Possum Creek Rese rve ,  3 3 0.0008 + 0.0004 0.04 
Dayton,  Ohio (6  m i .  NE o f  
Mound Lab, Locat - ion  9 on  
map) 

*Lowest d e t e c t a b l e  l i m i t  f o r  p lu ton ium i n  w a t e r  i s  0 . 2 3 ~ ~ 1 5  x 
rn i c rocur i e /ml .  . T h e  LDL = 0.007 p e r c e n t  o f  t h e  R C 2 .  

**RCG - R a d i o a c z i v i t y  C o n c e n t r a t i o n  Guide = 2 x 10" microcur ie / rn l .  



Table 7 (continued) 

SUFWUiHY 01: 0I:I:-SI TE WATER MONITORING FOR PLUTONIUM-2 38 

JANUARY-DECEMBER 1971 

Average 
Number of Concentrttion* 
Samples (10 ' Percent 

Sample 1,ocat ion .Collected microcurie/ml) of RCG* * 
'I'hc river, 2 5  pd upstream 9 9 0.0015 + 0.0005 0.08 
from hlound l.:ib lif f luent 
(location No. 1 on map) 

Sycamore St. Hridge, 
Miamisburg, Ohio 
(upstream-location 
No. 2 on map) 

The river, 10 ft downstream 
from klound Lab Effluent 
(location No. 3 on map) 

250 yd downstream from 
Mound Lab Effluent 
(location Xo. 4 on map) 

Chautauqua Road 
Bridge (location 
KO. 5 on map) 

Chautauqua Dam (location 
So. 6 on map) 

Franklin, Ohio, (location 
' No. 7 on map) 

Pond-opposite V.A. 
Hospital, Dayton, Ohio 
(8 mi. NE of Mound Lab, 
Location 8 on map) 

Pond-Possum Creek Reserve, 
Dayton, Ohio (6 mi. NE of 
Mound Lab, Location 9 on 
map) 

*Lowest detectable limit for plutonium in "ater is 0.00013 x 10'~ 
micro-curle7ml. The LDL = 0.007 percent of the RCG. 

**KCG - Radioactivity ConcentrationsGuide = 2 x 10'~ microcurie/ml. 



Table 8 

SUMMARY OF OFF-SITE WATER MONITORING FOR TRITIUM 

JULY-DECEMBER 1971 

Average 
Number of Concentrttion* 
Samples (10 ' Percent 

Sample Location Collected microcurie/ml) of RCG*" 

The river, 25 yd upstream 4 9 0.0055 + 0.0003 0.55 
from Mound Lab Effluent 
(location No. 1 on map) 

Sycamore St. Bridge, 
Miamisburg, Ohio 
(upstream-locazion 
No. 2 on map) 

The river, 10 ft downstream 4 9 0.0081 + 0.0004 0.81 
from Mound Lab Effluent 
(location No. 3 on map) 

250 yd downstream from 
Mound Lab Effluent 
(location No. 4 on map) 

Chautauqua Road 
Bridge (location 
No. 5 on map) 

Chautauqua Dam (location 
No. 6 on map) 

Franklin, Ohio (location 
No. 7 on map) 

Pond-opposite V.A. 
liospi tal , Dayton, Ohio 
(8 mi. NE of Mound Lab, 
Location 8 on map) 

Pond-Possum Creek Reserve, 
Dayton, Ohio (6 mi. NE of 
blound Lab, Location 9 on 
map 

*Lowest detectable limit for tritium in water is 0.0002 s 
microcurie/ml.. The LDL = 0.02 percent of the RCG. 

**RCG - Radioactivity Concentration Guide = 1 s 10'' ziti-ocurie/ml. 



Table 8 (cont inued)  

SUMMARY OF OFF-SITE WATER MONITORING FOR TRITIUM 

JANUARY -DECEMBER 1971 

Average 
Number of Concentra t ion* 

Samples (10 - " Per c e n t  
Sample Loca t ion  Col lec ted  microcur ie /ml)  of RCG** 

The r i v e r ,  2 5  yd upst ream 9 9 0.0120 5 0.0005 1.20 
from Mound Lab E f f l u e n t  
( l o c a t i o n  No. 1 on map) 

Sycamore S t .  Br idge,  
Miamisburg, Ohio 
(ups t ream- loca t ion  
No, 2 on map) 

The r i v e r ,  10 f  t'. downstream 
from Mound Lab E f f l u e n t  
( l o c a t i o n  No. 3 . on  map) 

250 yd downstream from 
Mound Lab E f f l u e n t  
( l o c a t i o n  No. 4 on map) 

Chautauqua Road 
Bridge ( l o c a t i o n .  
No. 5 on map) 

Chautauqua Dam ( l o c a t i o n  
No. 6 on map) 

F r ank l i n ,  Ohio ( l o c a t i o n  
No. 7 o r m a p )  

Pond-opposite V.A. 
H o s p i t a l ,  Dayton, Ohio 
(8 m i .  NE o f  Mound Lab, 
Locat ion 8 on map) 

Pond-Possum Creek Reserve,  
Dayton, Ohio (6  m i .  NE of  
Mound Lab, Loca t ion  9 on 
map) 

*Lowest d e t e c t a b l e  l i m l t  f o r  t r i t i u m  i n  water  is 0.0002 x 10" 
mic rocu r i e /ml . '  The LDL = 0.02 pe r cen t  o f  t h e  RCG. 

**RCG - R a d i o a c t i v i t y  Concen t ra t ion  Guide = 1 x 1 0 ' ~  microcur ic /ml .  



Table 9 

SUMMARY OF SURFACE WATER MONITORING 

JANUARY -DECEMBER 1971 

AVG . CONC . PERCENT AVG . CONC. PERCENT tVG . CONC . PERCENT 
'lope OF 2rrPu OF H Oxide OF 

LUCATION ' (10*'u~i/ml) RCG* (10-'u~i/ml) RCGn* JlO-'u~i/ml) RCC*** 

*RCG - Radioactivity Concentration Guide for ':'PO in water - 2 x 10'' microcurie/ml. 

'*RCG - Radioactivity Concentration Guide for '"PU in water = 2 x lo-' microcurie/ml 

***RCG - Radioactivity Concentration Guide for 'H Oxide in water = 1 x lo-' microcurie/ml. 

Lowest detectable limit (LDL) for polonium-210 in water is 0.0003 x lo-' microcurie/ml. 
The LDL = 0.01 percent of the RCG. 

LDL for plutonium-238 in water is 0.00004 x 10'' microcurie/ml. The LDL 0.002 
percent of the RCG. 

LDL for tritium In water is 0.0004 microcurie/ml. The LDL = 0.04 percent of the RCG. 



Table 10 

SUMMARY OF COMMUNITY DRINKING WATER 

RESULTS FOR 1971 

AVG . CONC . 
2 1 0 ~ o  

(10- '~~ci/ml) 

PERCENT 
0 1: 
RCC* 

AVG . CONC . 
2a'~u 

110-'u~i/ml) 

PERCENT 
0 F 
RCG*" 

+VG. COHC . 
H Oxide 

( 1 0 - ~ ~ c i / ~ 1 1  

0.0013~.000034 

Mason 

Miamisburg 0.0004~.00010 0.02 0.00025~.000028 0.013 0.9197?.000133 1.97 

Hiddletovn < 0.0002~.00007 < 0.01 0.00002r.000008 0.001 O.O010~.0000S0 0.10 

Nora ine < 0.0002r.00007 < 0.01 0.00:8r.000050 0.28 

Springboro < 0.0002~.00007 < 0.01 , 0.0028~.000050 0.28 

Kaynesvillc < 0.0002r.00007 < 0.01 0.0043r.000062 0.43 

West iarrollton 0.0003:.00008 0.01 0:00002r.000008 .0.001 0.0010~.000030 0.10 -0 
*RCC - Radioactivity Concentration Guide for 2 1 0 ~ o  in water = 2 x lo-' microcurie/ml. 

* * K C  - Radioactivity Concentration Guide for "'PU in water = 2 x 10-'microcuric/ml. 

***RCC - Kadioactivity Concentration Guide for ' 1 1  Oxide in water = 1 x 10-'microcuric/ml. 

Lowest dctect~ble limit (LDL) for "'PO in drinking water is 0.00017 x 10-'u~i/ml. The 
LI)L is 0.008 percent of the RCG. 

LIJL for "'YU in drinking water is 0.000018 x lo-' uCi/ml. The LDL is 0.0009 percent 
of the KCG. 

1.1JL for tritium oxide is 0.00026 x lo-' uCi/ml. The LDL is 0.026 percent of thc I<(:L. 



Table 11 

SUMMARY OF EFFLUENT WATER MONITORING FOR NON-RADIOACTIVE 
CONSTITUENTS 

Cons ti tuent 

Heavy Metals 

Arsenic 
Barium 
Boron 
Cadmium 
Chromium, hexavalent 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Selenium 
Silver 
Uranyl Ion 
Zinc 

Other lnorganics 

Chlorides 
Sulfates 
Nitrates 
pH 
Total dissolved 

solids 
Dissolved Oxygen 

Organic 

BOD 
Cyanide 
ABS 
Phenol 
Oil & Grease 

Physical Properties 

Suspended Solids 
Turbidity 

Biological 

Total Coliform 
Fecal Coliform 

Average Value 
(mg/L) 

*The phenol concentration appears to exceed the criteria 
but there is no known analytical procedure with sensitivity 
to detect the concentration at the criteria level. 

**JTU - Jackson Turbidity Units - a standard unit used to 
describe turbidity. This value is at the limit of 
sensitivity of the instrument used and basically indicates 
absence of any turbidity. 



Table 12 

SUMMARY OF FOODSTUFFS AND VEGETATION ANALYSIS FOR 1971 

TY I'E AVE.CONC. PERCENT AVE . CONC. PERCENT AVE . CONC. PERCENT 
OF 2 1  O P O  0 F ,Pu OF 'H Oxide OF 

SAMPLE ( 1 0 ' ~ i / ~ )  RCG* (10"u~i/g) RCG** (10-'pci/g) RCG*** 

Milk 0.0279 1.41 0.00014 0.007 0.0024 0.24 

Eggs - 0.00031 0.015 - 
Vegetables 0.0078 0.39 0.00031 0.015 - 
Grass 0.1462 7.3 0.00165 0.083 - - 
Aquatic 0.1540 7.7 0.0024 0.12 

Life 

*RCG - Radioactivity Concentration Guide for Z'O~o = 2 x 10"microcurie/g. 

**RCG - Radioactivity Concentration Guide for '"PU 2 x 10-6microcurie/g. 

***RCG - Radioactivity Concentration Guide.for 'H Oxide = I x lO"microcurie/g. * 



Table 13 

RESUSPENDIBLE PLUTONIUM-238 LEVELS DETERMINED FORM 1/8 IN. 
SOIL SURFACE SCRAPINGS 

Sector 

Reagent Blanks c 0.001 - 0.003 

*Mound Laboratory Background Control Data 
Scrapings were taken at 50 miles. 

td/m/cm2 = Disintegration per- minute per square 
centimeter of sample surface. 

Lowest detectable limit for plutonfum-238 in soil ' 

surface scrapings is 0.0004 d/m/cm . 



Table 14 

PLUTONIUM-238 RESULTS IN SOIL SAMPLES AT CORE LOCATIONS 

Location 2 3 epu* 
(Sector) (d/m/g) (d/m/ cm' )* 

1 4.68 + 0.03 16.31 2 0.10 

Irwin, Ohio 0.005 2 0.001 0.016 2 0.003 
(Northeast-50 mi.) 

Sardinia, Ohio 0.005 2 0.001 0.014 2 0.003 
(Southeast-50 mi.] 

Aurora, Indiana 0.003 2 0.001 0.008 ' 0.002 
(Southwest-50 mi.) 

Winchester, Indiana. 0.003 + 0.001 0.010 t 0.002 
(Northwest-50 mi.) 

Reagent Blank < 0.001 2 0.001 0.002 2 0.001 

*The levels of plutonium in soil as a result of nuclear 
testing fallout reported by Health and Safety Laboratory 
for the southern Ohio area range from 0.248 to 0.416 d/m/cm2. 

+d/m/g = Disintegration per minute per gram of sample. 

*d/m/cm2 = Disintegration per minute per square centimeter 
of sample surface. 

Lowest detectable limit for plutonium-238 in soil core 
samples is 0.0003 d/m/g or 0.0008 d/m/cm2. 



Table 15 

SUMMARY OF GREAT MIAMI RIVER SILT SAMPLES FOR 1971 

Location 

2 

4 

6 

7 

*d/m/g = Disintegration per minute per gram of sample. 

Lowest detectable limit for plutonium-238 in silt 
samples is 0.001 d/m/g. 



Table 16 

SUMMARY OF POND SILT SAMPLES FOR 1971 

Location 

10 

11 

12 

13 

14 

15 

16 

17 

*d/m/g = Dis integrat ion  per minute per gram o f  sample. 

Lowest d e t e c t a b l e  l i m i t  for  plutonium-238 i n  s i l t  
samples i s  0.001 d/m/g. 
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ABSTRACT 

The average concentrations of polonium-210, plutonium-238 and tritium 
detected in the environment surrounding Mound Laboratory, Miamisburg, 
Ohio, are presented for the first half of 1970. The average concentra- 
tions of these radioisotopes in the Great Miami River and at the air 
sampling stations were well within the stringent standards adopted 
by the Atomic Energy Commission. 



INTRODUCTION 

Mound Laboratory is situated on 180 acres of land in Miamisburg, Ohio. 
This location is 12 miles southwest of Dayton. The Laboratory began 
operation in 1949. Its mission currently includes research, development, 
engineering, and production of components for the AEC weapons program; 
separation, purification, and sale of stable isotopes of the noble 
gases; and development, design, and fabrication of radiois.otopic heat 
sources for medical application and space exploration. 

Interest in the health and safety of employes and .the public is manifested 
by the fact that Laboratory operations have as a fundamental objective 

. . . the containment of radioactive waste as a part.of its environmental 
control program. Any releases of low-level gaseous and liquid wastes to 
the environment are carefully controlled and dispersed to ensure that 
concentrations are well within recommended standards. 

An Environmental Control and Monitoring Program has been in existence 
continuously during the Laboratory's history. As part of the Program's 
control function, all effluents containing radioisotopes are controlled 
at each operating step. Radioisotopes'are removed from air effluents by 
passing through high-efficiency particulate absolute (HEPA) filters. 
Radioisotopes are removed from liquid effluent by chemical processing. 
As part of the Program's monitoring function, air and water samples are 
collected in a 1,250 square mile area to determine the concentrations 
of radioactive materials. The sampling techniques and counting methods 
are those best suited for the detection and measurement of the radioactive 
materials involved. 

Concentrations of radionuclides in air and water are compared with the 
Radioactivity Concentration Guides (RCG) values as promulgated by the 
Federal Government. These RCGts are based on recommendations of the . - 
International Commission oh Radiological Protection and of the Federal i-L~-A.-- 
Radiation Council and can be interpreted as the concentration of radio- 
activity in the environment which is determined to result in whole body 
or organ doses which should not be exceeded without careful considera- 
tion. The RCG values for these radioisotopes are: 

Air : 2 x 10 'I1 microcuries per cubic centimeter (uCi/cc) 
Water: 7 x lo-' microcuries per cubic centimeter (pCi/cc) 

Air : 1 x 10'12 microcuries per cubic centimeter (uCi/cc) 
Water: 5 x microcuries per cubic centimeter (uCi/cc) 



Tritium 

Air : 2 x lo-' microcuries per cubic centimeter (pCi/cc) 
Water: 3 x 10" microcuries per cubic centimeter (pCi/cc) 



OFF-SITE AIR SAMPLING 

A i r  samples a r e  c o l l e c t e d  weekly t o  a  d i s t a n c e  of 20 mi les  from t h e  
Laboratory---an a r e a  of 1250 square miles--wi th  sampling equipment. 
Analysis  of  t h e s e  samples is  performed using equipment which i s  capab le  
o f  d e t e c t i n g  t r a c e s  of r a d i o a c t i v i t y  s i g n i f i c a n t l y  l e s s  t han  t h e  concen- 
t r a t i o n  s t anda rds  t h a t  have been adopted by Federal  agenc ies .  These 
s t anda rds  a r e  c a l l e d  Rad ioac t i v i t y  Concentra t ion Guides and a r e  abb rev i -  
a t e d  a s  RCG. Weekly sa.mples a r e  c o l l e c t e d  upwind and downwind from t h e  
Laboratory.  Figure  1 shows t h e  zones r o u t i n e l y  sampled. 

AIRBORNE SAMPLE HANDLING AND RESULTS 

Polonium-210 and Plutonium-238 Samples a r e  c o l l e c t e d  u s ing  a  h igh  volume 
a i r  sampler. P a r t i c u l a t e s  a r e  c o l l e c t e d  on Whatman No. 41 f i l t e r  paper  
through which a i r  i s  passed a t  a  r a t e  of 20 f t 3 / m i n  (5.7 x l o 5  cc /min) .  
The sampling p o r t  i s  a t op  a  mobile u n i t ,  i n  which t h e  appa ra tu s  i s  con- 
t a ined .  This  mobile u n i t - - a  t r u c k - - i s  parked s a f e l y  o f f  t h e  road whi le  
t h e  sample i s  taken .  A 2- in .  diam c i r c l e  cu t  from t h e  c e n t e r  of t h e  
f i l t e r  paper i s  processed and analyzed f o r  polonium-210, whi le  plutonium- 
238, due t o  i t s  lower s p e c i f i c  a c t i v i t y ,  i s  analyzed u s ing  t h e  remaining 
f i l t e r  paper .  

Polonium-210 Analysis  A 2- in .  diam c i r c l e  i s  cu t  from t h e  c e n t e r  of t h e  
f i l t e r  paper and d i g e s t e d  by hea t ing  with 5.8 M hyd roch lo r i c  a c i d .  A f t e r  
coo l ing ,  t h e  s o l u t i o n  is t r a n s f e r r e d  q u a n t i t a t i v e l y  t o  a  p l a s t i c  p l a t i n g  
c e l l  t h a t  accommodates a  1 7/8-in.  diam s t a i n l e s s  s t e e l  d i s c .  The so lu -  
t i o n  i n  t h e  c e l l  is  made approximately 1 M i n .  hydroch lor ic  ac id .  The 
s o l u t i o n  is  then  s t i r r e d  f o r  2 h r  and the-polonium-210 i s  spontaneous ly  
p l a t e d  by s imple  replacement onto t h e  s t a i n l e s s  s t e e l  d i s c .  The d i s c  
is  then removed from t h e  c e l l ,  r i n s e d ,  d r i e d  and a lpha  counted i n  a  low 
background, gas  f low propor t iona l  counter .  

Resu l t s  Analysis  of t h e  monitoring d a t a  shows t h a t  t h e  average concen t r a -  
t i o n  o f  polonium-210 measured a t  a l l  l o c a t i o n s  upwind and downwind i n  a l l  
zones was on ly  s l i g h t l y  above t h e  l i m i t  o f  de t ec t i on .  The RCG i s  t h e  
concen t r a t i on  of r a d i o a c t i v i t y  i n  t h e  environment which i s  determined t o  
r e s u l t  i n  whole body o r  organ doses which should n o t  be exceeded w i t h -  
ou t  ca-reful  cons ide ra t i on .  Thus, t h e  d a t a  demonstrate t h a t  t h e  average  
concen t r a t i ons  i n  a l l  sampling a r e a s  were w e l l  below t h a t  level. The 
h i g h e s t  average concen t r a t i on  was 8/100 of  1 8  of  t h e  RCG i n  t h e  5 - t o -  
10 mile  range downwind. Resu l t s  a r e  shown i n  Figure  2 .  



PROXIMITY AIR SAMPLING ZONES 

N '  

F I G U R E  I - Off-site air sampling zones.  



FIGURE 2 - Off-site air monitoring data for polonium-220. 



Plutonium-238 Analys is  The remaining f i l t e r  paper ,  a f t e r  a 2- in .  diam 
c i r c l e  i s  removed t o r  t h e  polonium-210 a n a l y s i s ,  i s  char red  a t  800°C f o r  
a  minimum of 2 h r  i n  a  muff le  fu rnace .  A s o l u t i o n  o f  concen t ra ted  
n i t r i c  and 0.1 M hyd ro f luo r i c  a c i d  i s  added (20 m l  t o t a l ) ,  and t h i s  
s o l u t i o n  is t h e n  evaporated t o  a  low volume. The sample i s  t r a n s f e r r e d  
q u a n t i t a t i v e l y  t o  a  50-ml c a p a c i t y  c e n t r i f u g e  tube  con t a in ing  1 m 1  of 
concen t r a t ed  n i t r i c  a c id ,  2 mg of radiochemical ly  pure  cerium c a r r i e r ,  
and 1 drop of concen t ra ted  phosphoric a c id .  Plutonium-238 i s  cop rec ip i -  
t a t e d  from t h i s  s o l u t i o n  with cerium phosphate.  The cerium phosphate 
p r e c i p i t a t e  is then d i s so lved  i n  d i l u t e  hydro-chloric a c i d  and r e p r e c i p i -  
t a t e d  a s  cerium f l u o r i d e  wi th  hyd ro f luo r i c  a c i d .  The cerium f l u o r i d e  
p r e c i p i t a t e ,  which s e l e c t i v e l y  c o p r e c i p i t a t e s  t h e  plutonium-238, i s  
p lanche ted  d i r e c t l y  and d r i e d  under a  hea t  lamp. The plancheted sample 
i s  t hen  flamed and a lpha  counted i n  a  low background, gas flow propor-  
t i o n a l  coun te r  f o r  a  minimum of  16 h r .  When a p o s i t i v e  r e s u l t  i s  ob- 
t a i n e d ,  t h e  sample i s  counted w i th  a lpha p u l s e  h e i g h t  equipment t o  con- 
f i r m  t h e  p o s s i b l e  p resence  of plutonium-238. 

Resu l t s  Plutonium-238 concen t r a t i ons  measured i n  a l l  zones were l e s s  than  
=he RCG wi th  a  maximum o f  7/10 of 1% occu r r i ng  i n  t h e  0 - to -3  mile 
range downwind. A s  i n  t h e  ca se  of polonium-210, t h e  measured average 
concen t r a t i ons  only  approached t h e  l i m i t  o f  d e t e c t i o n .  The RCG is t h e  
concen t r a t i on  of r a d i o a c t i v i t y  i n  t h e  environment which is determined t o  
r e s u l t  i n  whole body o r  organ doses  which should  n o t  be exceeded wi th -  
o u t  c a r e f u l  cons ide r a t i on .  Thus, t h e  d a t a  demonstra te  t h a t  t h e  average 
concen t r a t i ons  i n  a l l  sampling a r e a s  were wel l  below t h a t  l e v e l .  Resu l t s  
a r e  shown i n  F igure  3 .  

T r i t i u m  Oxide Analys is  Samples a r e  c o l l e c t e d  ( a t  t h e  same time t h a t  
p a r t i c u l a t e  samples o f  plutonium-238 and polonium-210 a r e  taken)  by 
bubbl ing a i r  through 100 m l  of  l i q u i d  s c i n t i l l a t i o n  s o l u t i o n  a t  a  r a t e  
of 0.35 f t 3 / m i n  (0.99 x  l o 4  cc/min) with p-dioxane a s  t h e  o rgan i c  s o l -  
ven t .  Tr i t ium oxide is c o l l e c t e d  by t h e  p-dioxane s o l u t i o n ,  and a 20 ml 
a l i q u o t  o f  t h e  r e s u l t i n g  s o l u t i o n  is counted d i r e c t l y  f o r  10 min i n  a  
l i q u i d  s c i n t i l l a t i o n  spec t romete r .  The a n a l y s i s  i s  d i r e c t e d  t o  t r i t i u m  
oxide r a t h e r  than  t h e  gas s i n c e  t h e  RCG f o r  t h e  ox ide  i s  200 t imes  more 
r e s t r i c t i v e .  

R e s u l t s  The h ighes t  average concen t ra t ion  of t r i t i u m  oxide  de t ec t ed  i n  
t h e  environment measured 1.6% of t h e  RCG i n  t h e  0 - to -3  mi l e  range 
downwind. The concen t r a t i on  diminished t o  3/10 o f  1% i n  t h e  3- to-5  mile 
range downwind and only  approached t h e  l i m i t  of  d e t e c t i o n  i n  a l l  o the r  
zones. The RCG i s  t h e  concen t r a t i on  of r a d i o a c t i v i t y  i n  t h e  environ-  
ment which i s  determined t o  r e s u l t  i n  whole body o r  organ doses which 
should no t  be exceeded without c a r e f u l  cons ide r a t i on .  Thus, t he . . da t a  
demonstra te  t h a t  t h e  average concen t r a t i ons  i n  a l l  sampling a r e a s  were 
wel l  below t h a t . l e v e 1 .  Resu l t s  a r e  shown i n  Figure  4 .  
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FIGURE 3 - Off-site air monitoring data for plutonium-238. 



Range, miles 

FIGURE 4 - Off-site a i r  monitoring d a t a  f o r  t r i t i u m  o x i d e .  



OFF-SITE WATER SAMPLING 

Water samples a r e  c o l l e c t e d  weekly a long  t h e  bank o f  t h e  Grea t  Miami R i v e r ,  
a  d r a i n a g e  d i t c h  running through Mound Labora to ry ,  and two ponds n o r t h -  
e a s t  o f  t h e  Labora to ry .  Analys is  of  t h e s e  samples i s  performed u s i n g  
equipment which i s  c a p a b l e  of d e t e c t i n g  t r a c e s  o f  r a d i o a c t i v i t y  f a r  below 
t h e  RCG. A l l  samples a r e  analyzed f o r  polonium-210, p lu tonium-238,  
and t r i t i u m .  A sample of  approximately 200 m l  is  t a k e n  a t  each o f  9 
sampling l o c a t i o n s .  These l o c a t i o n s  a r e  shown i n  F i g u r e  5 .  

' Polonium-210 A n a l y s i s  A 100-ml a l i q u o t  from each w a t e r  sample ( r e p r e -  
s e n t i n g  a  wa te r  sampling l o c a t i o n )  is  q u a n t i t a t i v e l y  t r a n s f e r r e d  t o  a  
p l a s t i c  p l a t i n g  c e l l  t h a t  accomodates a  1 7 /8 - in .  diam s t a i n l e s s  s t e e l  
d i s c .  The s o l u t i o n  i n  t h e  c e l l  i s  made approximate ly  1 M i n  HC1.  The 
s o l u t i o n  is t h e n  s t i r r e d  f o r  2 h r ,  and t h e  polonium-210 i s  spon taneous ly  
p l a t e d  by s i m p l e  replacement  onto  t h e  s t a i n l e s s  s t e e l  d i s c .  The d i s c  i s  
t h e n  removed from t h e  c e l l ,  r i n s e d ,  d r i e d ,  and a l p h a  counted  i n  a  low 
background, gas f low proport . iona1 c o u n t e r .  

R e s u l t s  F i g u r e  6 shows t h a t  t h e  h i g h e s t  average  c o n c e n t r a t i o n  f o r  p o l o n i -  
um-210 a t  any sampl ing l o c a t i o n  was 13..28% of t h e  RCG. T h i s  was a t  t h e  
p o i n t  t h e  Mound Labora tory  e f f l u e n t ,  e n t e r s  t h e  Grea t  Miami River  ( l o c a -  
t i o n  3 ) .  The ave rage  c o n c e n t r a t i o n  r a p i d l y  dec reased  t o  0 .67% of  t h e  
RCG a t  l o c a t i o n  4 ,  250 yd downstream, and d iminished t o  t h e  lower d e t e c -  
t a b l e  l i m i t  a t sampl ing  p o i n t  S and beyond. The RCG i s  t h e  c o n c e n t r a t i o n  
of r a d i o a c t i v i t y  i n  t h e  environment which is  determined t o  r e s u l t  i n  t h e  
whole body o r  o rgan  doses  which should  n o t  be exceeded w i t h o u t  c a r e f u l  
c o n s i d e r a t i o n .  Thus, t h e  d a t a  demonst ra te  t h a t  t h e  a v e r a g e  c o n c e n t r a -  
t i o n s  i n  a l l  sampling l o c a t i o n s  were w e l l  below t h a t  l e v e l .  

Plutonium-238 Ana lys i s  A 25-ml a l i q u o t  from each w a t e r  sample ( r e p r e -  
s e n t i n g  a  wa te r  sampling l o c a t i o n )  i s  t r a n s f e r r e d  q u a n t i t a t i v e l y  t o  a  
SO-ml c a p a c i t y  c e n t r i f u g e  tube  c o n t a i n i n g  1 m l  of  c o n c e n t r a t e d  n i t r i c  
a c i d ,  2  mg of r ad iochemica l ly  pure cerium c a r r i e r ,  and 1 drop o f  
c o n c e n t r a t e d  phosphor ic  a c i d .  Plutonium-238 is  c o p r e c i p i t a t e d  from t h i s  
s o l u t i o n  wi th  cer ium phosphate.  The cerium phosphate  p r e c i p i t a t e  i s  
then  d i s s o l v e d  i n  d i l u t e  hydroch lo r i c  a c i d  and r e p r e c i p i t a t e d  a s  cerium 
f l u o r i d e  wi th  h y d r o f l u o r i c  a c i d .  The cerium f l u o r i d e  p r e c i p i t a t e ,  which 
s e l e c t i v e l y  c o p r e c i p i t a t e s  t h e  plutonium-238,  i s  p lanche ted  d i r e c t l y  and 
d r i e d  under  a  h e a t  lamp. The planchete-d sample is  t h e n  flamed and a l p h a  
counted i n  a  low background, gas flow p r o p o r t i o n a l  c o u n t e r  f o r  a  minimum 
of 4 h r .  When a  p o s i t i v e  r e s u l t  i s  o b t a i n e d ,  t h e  sample i s  coun ted  w i t h  
a l p h a  p u l s e  h e i g h t  equipment t o  confirm t h e  p o s s i b l e  p resence  o f  p l u t o n i -  
um-238. 



FIGURE 5 - Off-site water scunpt ing  locations. 



Sample Locotions (See Figure 5) 

FIGURE 6 - Off-site water monitoring for polonium-210. 



Results Figure 7 shows that the highest average concentration of 
plutonium-238 at any sampling location was 0.78% of the RCG. The 
average concentration at only one other location exceeded 0.25% of 
the RCG. The RCG is the concentration of radioactivity in the en- 
vironment which is determined to result in whole body or organ doses 
which should not be exceeded without careful consideration. Thus, the 
data demonstrate that the average concentrations in all sampling 
locations were well below.that level. 

Tritium Oxide Analysis A 1-ml aliquot from each water sample is pipetted 
into a vial containing 17 ml of p-dioxane-based scintillation fluid. The 
vial is then placed in a liquid scintillation counter and counted 10 min 
for tritium. 

Results Figure 8 shows that the highest average concentration of tritium 
oxide was 18.2% at location 1 in the Laboratory drainage ditch. The 
average concentration at location 3, where the Laboratory effluent enters 
the Great Miami River, was 11.2% of the RCG. The average concentration 
rapidly decreased' to 0.50% of the RCG 250 yards downstream at location 4 
and further downstream at location 5. The RCG is the concentration of 
radioactivity in the environment which is determined to result in . 

whole body or organ doses which-should not be exceeded without carerul 
consideration. Thus, the data demonstrate that the average concentra- 
tions in all sampling locations were well below that level. 
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FIGURE 7 - Off-site water monitoring data for plutonium-238. 



Sample Locations (See Figure 5) 

FIGURE 8 - O f f - s i t e  w a t e r  m o n i t o r i n g  d a t a  f o r  t r i t i u m  o x i d e .  
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T a b l e  1  

SUMMARY OF OFF-SITE WATER MONITORING FOR POLONIUM-210 

JANUARY-JUNE 1970 

Average  P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  RCG**  

Samples ( l o - 7  F o r  
Sample L o c a t i o n  Col  1  ec t e d  m i c r o c u r i e / c c )  Average 

Mound Lab  D r a i n a g e  D i t c h  
E f f l u e n t  No. 2 ( l o c a t i o n  
No.1 on  map) 

L i n d e n  Ave. B r i d g e ,  
M iam isbu rg ,  Oh io  
( u p s t r e a m - 1  o c a t i o n  
No. 2 on map) 

Mound Lab E f f l u e n t  No. 1 
( l o c a t i o n  No. 3 on 
map) 

250 yd .  downst ream 
f r o m  f.!ound .Lab 
e f f l u e n t  ( l o c a t i o n  
No. 4 on  map) 

Chautauqua Road 
B r i d g e  ( l o c a t i o n  
No. 5 on  map) 

Chautauqua Dam ( l o c a -  
t i o n  No. 6 on map) 

F rank1  i n ,  Oh io  
( l o c a t i o n  No.. 7 on 
ma P 

Pond - o p p o s i t e  V.A. 
H o s p i t a l  , Day ton ,  Oh io  
( 8  m i .  NE o f  Mound Lab, 
l o c a t i o n  8 on map) 

Pond - Possum Creek 2  4 
Reserve,  Dayton,  Oh io  
( 6  m i .  NE o f  Mound Lab, 
l o c a t i o n  9 on map) 

*Lowest  d e t e c t a b l e  l i m i t  f o r  p o l o n i u m  i n  w a t e r  i s  0.018 x 
m i c r o c u r i e / c c .  

* *RCG - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 7 x 10" m i c r o c u r i e / c c .  

ND - Less  t h a n  t h e  l o w e s t  d e t e c t a b l e  l i m i t  = Less t h a n  0.26 p e r c e n t  
o f  t h e  RCG. 



T a b l e  2 

SUMMARY OF OFF-SITE WATER MONITORING FOR PLUTONIUM-238 

JANUARY-JUNE 1970 

Average P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  RCG** 

Sampl es ( 1  0-6 F o r  
Sampl e L o c a t i o n  Col 1 ec t e d  m i c r o c u r i  e / c c )  Averaqe  

Mound Lab D r a i n a g e  D i t c h  2 4 0.0142 0.28 
E f f l u e n t  No. 2 ( l o c a t i o n  
No.1 on map) 

L i n d e n  Ave. B r i d g e ,  2 3 0.0053 0.11 
M i a m i s b u r g ,  Oh io  
( ups  t r eam-1  o c a t i o n  
No. 2 on map) 

Mound Lab E f f l u e n t  No. 1 2 3 0.0391 0.78 
( l o c a t i o n  No. 3 on  
map) 

250 yd . ' downs t ream 2 3 
f r o m  Mound Lab 
e f f l u e n t  ( l o c a t i o n  
No. 4 on map) 

Chautau ua Road 2 3 0.0111 0.22 
B r i d g e  ! l o c a t i o n  
No. 5 on map) 

Chautauqua Dam ( l o c a -  2 3 0.0116 0.23 
t i o n  No. 6 on map) 

F r a n k l i n ,  Ohio  
I ( l o c a t i o n  No. 7 on 
I ma P 

Pond - o p p o s i t e  V.A. 2 3 0.0050 0.10 
H o s p i t a l ,  Dayton,  Oh io  
( 8  m i .  NE o f  Mound Lab, 
l o c a t i o n  8 on map) 

- -  

Pond - Possum Creek 2 4 0.0046 0.09 
Reserve,  Dayton,  Ohio 
( 6  m i .  NE o f  Mound Lab, 

- - l o c a t i o n  - - 9 on map) - 
- - - - - - - - - - - - - -- 

*Lowest  d e t e c t a b l e  l i m i t  f o r  p l u t o n i u m  i n  w a t e r  i s  0.0045 x lfT 
m i  c r o c u r i  e / c c .  



T a b l e  3 

SUMMARY OF OFF-SITE WATER MONITORING FOR TRITIUM 

JANUARY-JUNE 1970 

Avera ge Pe rcen t  
Number o f  C o n c e n t r a t i o n *  o f  RCG**  
Sampl es ( l o - '  For  

Sampl e  L o c a t i o n  Col 1  ec ted.  m i  c r o c u r i  e / c c )  Average 

Mound Lab Dra inage D i t c h  2 4 
E f f l u e n t  No. 2 ( l o c a t i o n  
No .l on map) 

L i n d e n  Ave. B r i d g e ,  2  3 
Miamisburg,  Ohio 
(ups  t ream-1 o c a t i  on 
No. 2  on map) 

Mound Lab E f f l u e n t  No. 1  23 . 0.3360 11.20 
( l o c a t i o n  No. 3 on 
ma P 

250 yd. downstream 
f r o m  Mound Lab 
e f f l u e n t  ( l o c a t i o n  
No. 4 on map) 

Chautauqua Road 
B r i d g e  ( l o c a t i o n  
No. 5 on map) 

Chautauqua Dam ( 1  oca- 
t i o n  No. 6  on map) 

Frank1 i n ,  Ohio 
( l o c a t i o n  No. 7 on 
ma P 

Pond - o p p o s i t e  V.A. 
H o s p i t a l  , Dayton, Ohio 
( 8  m i .  NE o f  Mound Lab, 
l o c a t i o n  8 on map) 

Pond - Possum Creek 
Reserve, Dayton, Ohio 
( 6  m i .  NE o f  Mound Lab, 
l o c a t i o n  9  on  map) 

-. 

*Lowest d e t e c t a b l e  l i m i t  f o r  t r i t i u m  i n  wa te r  i s  0.006 x 
m i c r o c u r i  e / cc .  

* *RCG - R a d i o a c t i v i t y  c o n c e n t r a t i o n  gu ide  = 3 x l o - '  m ic . rocu r i e / cc .  
. . 



T a b l e  4 

SUMMARY OF OFF-SITE A I R  MONITORING FOR POLONIUM-210 

JANUARY-JUNE 1970, ALL ZONES 

Average P e r c e n t  - 
Number o f  C o n c e n t r a t i o n *  o f  RCG**  

Range Samples (1O'l1 f o r  
( m i  1 es )  C o l l  e c t e d  m i c r o c u r i  e / c c )  Average 

0 - 3  2 5 
( u p w i n d )  

0 - 3  2 5 
(downwind)  

3 - 5  2 5 
(downwind)  

5 - 1 0  25 0.001 5 0.07 
(downwind)  

1 0  - 15 , 2 5 
(downwind)  

15 - 20 2 5 
(downwind)  

*Lowes t  d e t e c t a b l e  l i m i t  (LDL) f o r  p o l o n i u m  i n  a i r  i s  0.0008 x 10'" 
m i c r o c u r i e / c c .  f o r  samples c o l l e c t e d  0 -3  m i l e s  upwind,  3-5 m i l e s  
downwind, 5 -10  m i l e s  downwind and 10-15  m i l e s  downwind. The LDL 
i s  0.0005 x l o - "  m i c r o c u r i e / c c  f o r  samples c o l l e c t e d  0 -3  m i l e s  
downwind and 15-20 m i l e s  downwind. 

* * R C G  - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 2 x 10'11 m i c r o c u r i e s / c c .  

Note:  Two LDL 's  a r e  e x p r e s s e d  above f o r  t h e  ranges  i n  w h i c h  po lon ium-210  
samples a r e  c o l l e c t e d .  A i r  i s  sampled a t  t h r e e  l o c a t i o n s  w i t h i n  t h e  0 -3  
and 15-20  m i l e  downwind ranges ,  and t h e  f i l t e r  pape rs  a r e  combined t o  f o r m  
one compos i t e  sample f o r  each  range .  A i r  samples i n  o t h e r  r a n g e s  a r e  com- 
p r i s e d  o f  samples c o l l e c t e d  a t  t h e  l o c a t i o n  w i t h i n  each  range .  S i n c e ' t h e  
volume o f  a i r  a n a l y z e d  i n  t h e  0 -3  and 15-20 m i l e  downwind ranges  i s  33% 
g r e a t e r  t h a n  i n  t h e  o t h e r  r a n g e s ,  t h e  s e n s i t i v i t y  exp ressed  as LDL i s  p r o -  
p o r t i o n a t e l y  l o w e r .  



SUMMARY OF OFF-SITE AIR MONITORING FOR PLUTONIUM-238 

JANUARY-JUNE 1970, ALL ZONES 

Average P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  RCG** 

Range Sampl es ( lo '1z  Fo r  
( n i  1 e s )  Col  1 e c t e d  m i c r o c u r i e / c c )  Averaqe 

0 ' -  3 24 
( u p w i n d )  

0 - 3  2 4 
(downwind)  

3 - 5  2 4 
(downwi n d )  

5 - 1 0  2 4 
(downwind)  

10  - 1 5  24 
(downwind)  

1 5  - 20 2 4 
(downwind)  

*Lowes t  d e t e c t a b l e  l i m i t  (LDL) f o r  p l u t o n i u m  i n  a i r  i s  0.0013 x 10'12 
m i c r o c u r . i e / c c  f o r  samples c o l l e c t e d  0-3 m i l e s  upwind,  3-5 . m i  1 es 
downwind, 5-10 m i l e s  downwind and 10-15 m i l e s  downwind. The LDL 
i s  0.0009 x 1 0 - l 2  m i c r o c u r i e / c c  f o r  samples c o l l e c t e d  0 -3  m i l e s  
downwind and  15-20 m i l e s  downwind. 

* *RCG - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 1 x 10'12 m i c r o c u r i e / c c .  

No te :  Two L D L ' s  a r e  e x p r e s s e d  above f o r  t h e  r anges  i n  wh i ch  p l u t o n i u m - 2 3 8  
samples a r e  c o l l e c t e d .  A i r  i s  sampled a t  t h r e e  l o c a t i o n s  w i t h i n  t h e  0 -3  
and 15-20  m i l e  downwind ranges ,  and t h e  f i l t e r  pape rs  a r e  combined t o  f o r m  
one c o m p o s i t e  sample f o r  each  range .  A i r  samples i n  o t h e r  ranges  a r e  com- 
p r i s e d  o f  samples c o l l e c t e d  a t  t h e  l o c a t i o n  w i t h i n  each range.  S i n c e  t h e  
vo lume o f  a i r  a n a l y z e d  i n  t h e  0-3 and 15-20 m i l e  downwind ranges  i s  3 3 %  
g r e a t e r  t h a n  i n  t h e  o t h e r  ranges ,  t h e  s e n s i t i v i t y  exp ressed  as LDL i s  p r o -  
p o r t i o n a t e l y  l o w e r .  



Tab le  6 

SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

Range . 
( m i l e s )  

0  - .3  
(upwind) 

0 - 3  
(downwind) 

3 - 5 
(downwi nd) 

5  - 10 
(downwind) 

JANUARY-JUNE 1970,  A L L  ZONES 

Average 
Number of  Concen t ra t ion*  

Sampl e s  ( lo - '  
C o l l e c t e d  mic rocur i  e j c c )  

10 - 1 5  2  5 
(downwi nd) 

1 5  - 20 25 
(downwind) 

P e r c e n t  
o f  RCG** 

For 
Average 

*Lowest d e t e c t a b l e  l i m i t  f o r  t r i t ium i n  a i r  i s  0.0020 x l o - '  
m i c r o c u r i e / c c .  

* * R C G  - R a d i o a c t i v i t y  c o n c e n t r a t i o n  gu ide  = 2 x lo- '  m i c r o c u r i e l c c .  



T a b l e  7 

SUMMARY OF OFF-S lTE A I R  MONITORING FOR POLONIUM-21 0 

JANUARY -JUNE 1970 

Average P e r c e n t  
Number o f  Concen t ra t i on *  o f  R C G f *  

Range Sampl es ( 1 0 - l 1  f o r  
(m i  1 es)  C o l l  ec ted  m i c r o c u r i  e /cc 1 Averaqe 

0 - 3  
(upw ind )  

0 - 3  
(downwind)  

3 - 5  
(downwind) 

5  - 10 
(downwind) 

10  - 15 
(downwind)  

15 - 20 
(downwind)  

0 - 3  
(upw ind )  

N o r t h  Zone 

3 ND 

3 .  0.001 0 

3 0.0012 

3 ND 

N o r t h e a s t  Zone 

0 - 3  7 0.0007 
(downwind) 

3 - 5  7 
(downwind)  

5 - 10 7 0.0012 
(downwind)  

10 - 15 7 0.007 1 
(downwind) 

15 - 20 7 
(downwind) 



Tab le  7 ( c o n t i n u e d )  

Pe rcen t  
o f  RCG** 

f o r  
Average 

Average 
Number o f  Concen t ra t i on*  

Sarnpl es ( 1 0 - l 1  
Col 1 ec t e d  - m i c r o c u r i e / c c )  

Range 
( m i l e s )  

Eas t  Zone 

5 0.0008 0 - 3  
(upwind)  

0 - 3 
(downwi nd) 

3 - 5  
(downwind) 

5 - 10 
(downwind) 

10 - 15 
(downwind) 

15 - 20 
(downwind) 

Southeast  Zone 

0 - 3  
(upwind)  

0 - 3  
(downwind) 

3 - 5  
(downwind) 

5 - 10 
(downwind) 

10 - 15 
(downwi nd) 

15 - 20 
(downwind) 



T a b l e  7 ( c o n t i n u e d )  

P e r c e n t  
o f  RCG** 

f o r  
Average  

Average 
Number o f  C o n c e n t r a t i o n *  

Samples (10- l 1  
C o l t  e c t e d  m i c r o c u r i  e / c c )  

Range 
( m i l e s )  

South  Zone 

1 N D 0 - 3 
( u p w i n d )  

0 - 3  
(downwind) 

3 - 5 
(downwind) 

5  - 10 
(downwind) 

10 - 1 5  
(downwi nd)  

1 5  - 20 
(downwind) 

Southwest  Zone 

2 0.0010 0 - 3  
( u p w i n d )  

0 - 3  
(downwind) 

3 - 5 
(downwind) 

5 - lo 
(downwind) 

10 - 1 5  
(downwind) 

15 - 20 
(downwind) 



Tab le  7 ( c o n t i n u e d )  

Average 
Number o f  C o n c e n t r a t i o n *  
Sampl es (10- l 1  

Coll e c t e d  m i  c r o c u r i  e / c c )  

P e r c e n t  
o f  RCG** 

f o r  
Average 

Range 
( m i  1 es ) 

West Zone 

2 0.0020 0 - 3 
(upwind)  

0 - 3  
(downwind)  

3 - 5  
(downwi nd) 

5 - 10 
(downwi nd)  

10 - 15 
(downwind)  

15 - 20 
(downwind) 

Nor thwest  Zone 

4 0 .0011 0 - 3 
(upw i  nd) 

0 - 3  
(downwind) 

3  - 5 
(downwind) 

5 - 10 
(downwind) 

10 - 15 
(downwind) 

15 - 20 
(downwind) 

*Lowest d e t e c t a b l e  l i m i t  (LDL) f o r  po lon ium i n  a i r  i s  0.0008 x  l o - "  
m i c r o c u r i e / c c  f o r  samples c o l l e c t e d  0-3  m i l e s  upwind. 3-5 m i l e s  
downwind. 5-10 m i l e s  downwind and 10-15 m i l e s  downwind. The LDL 
i s  0.0005 a l o - "  m i c r o c u r i e l c c  f o r  samples c o l l e c t e d  0-3  m i l e s  
downwind and 15-20 m i l e s  downwind. 

**RCG - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 2  1 m i c r o c u r i e / c c .  
- 

NO - Less  t h a n  l o w e s t  d e t e c t a b l e  l i m i t  - Less t h e n  0.04 p e r c e n t  
and 0.025 p e r c e n t  (see LDL above) o f  t h e  RCC.  

Note:  Two LDL's a r e  expressed above f o r  t h e  ranges i n  which po lon ium-210 
samples a r e  c o l l e c t e d .  A i r  i s  sampled a t  t h r e e  l o c a t i o n s  w t t h i n  t h e  0-3  
and 15-20 m i l e  downwind ranges, and t h e  f i l t e r  papers a r e  combined t o  form 
one compos i te  sample f o r  each range. A i r  samples i n  o t h e r  r a n g e r  a r e  com- 
p r i s e d  o f  samples c o l l e c t e d  a t  t h e  l o c a t i o n  w i t h i n  each range. S ince  t h e  
volume of  a i r  a n a l y z e d  i n  t h e  0-3 and 15-20 m i l e  downwind ranges i s  332 
g r e a t e r  t h a n  i n  t h e  o t h e r  ranges, t h e  S e n S i t l v i t y  expressed as LOL i s  p r o -  
p o r t i o n a t e l y  lower .  



T a b l e  8 

SUMMARY OF OFF-SITE AIR MONITORING FOR PLUTONIUM-238 

JANUARY -JUNE 1970 

Average P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  RCG**  

Range S amp1 es (10- l 2  f o r  
( m i l e s )  C o l l  e c t e d  m i  c r o c u r i  e / c c )  Average 

N o r t h  Zone 

3 0.0026 0 - 3  
( u p w i n d )  

0 - 3  
(downwind)  . 

3 - 5 
(downwind)  . 

5 - 10 
(downwind)  

1 0  - 15 
(downwind)  

15  - 20 
(downwind)  

3 0.0016 

N o r t h e a s t  Zone 

7 0.0077 0 - 3  
( u p w i n d )  

0 - 3  
(downwind)  

3 - 5  
(downwind)  

5 - 10 
(downwi nd)  

10  - 15 
(downwind)  

15  - 20 
(downwind) 



T a b l e  8 ( c o n t i n u e d )  

Averaae 
Number o f  C o n c e n t r a t i o n *  

Samples ( 1 r 1 2  
Col  1  e c t e d  m i c r o c u r i  e / c c )  

Range 
( m i l e s )  

Ea.s t Zone 

0 - 3 
( u p w i n d )  

0 - 3  
(downwind)  

3 - 5  
(downwind)  

5  - 10  
(downwind)  

10  - 15 
(downwind)  

15 - 20 
(downwind)  

S o u t h e a s t  Zone 

1 N D  0 - 3  
( u p w i n d )  

0 - 3  
(downwind)  

3  - 5 
(downwind)  

5 - 10  
(downwind)  

1 0  - 15 
(d.ownwi n d )  

15 - 20 
(downwind)  



Tab le  8 ( c o n t i n u e d )  

Average 
Number o f  C o n c e n t r a t i o n *  

Samples (10- l 2  

C o l l  e c t e d  m i  c r o c u r i  e / cc  

Pe rcen t  
o f  RCG** 

f o r  
Average 

Range 
( m i l e s )  

South Zone 

1 ND 

1 ND 

0 - 3  
(upwind)  

0 - 3  
(downwind) 

3  - 5  
(downwind) 

5 - 10 
(downwind) 

10  - 15 
(downwind) 

15 - 20 
(downwind) 

1 N D  

Southwest  Zone 

2 0.0043 0 - 3  
(upwind)  

0 - 3  
(downwind) 

3 - 5  
(downwind) 

5 - 10 
(downwind) 

10  - 15 
(downwind) 

15 - 20 
(downwind) 



T a b l e  8 ( c o n t i n u e d )  

P e r c e n t  
o f  RCG**  

f o r  
- Averaqe  

Average 
Number o f  C o n c e n t r a t i o n *  

Range Samples ( 1  0- l 2  
( m i l e s )  Col  1  ec t e d  m i c r o c u r i e / c c )  

West Zone 

1 ND 0 - 3  
( u p w i n d )  

0 - 3  1 
(downwind)  

3 - 5  1 
(downwi nd )  

5  - 1 0  
(downwind)  

10  - 1 5  l. 
(downwind)  

15 - 20 1 
(downwind)  

N o r t h w e s t  Zone 

0 - 3  
( upw ind )  

0 - 3  4 
(downwind)  

3 - 5  4 
(downwind)  

5  - 1 0  4 
(downwind)  

10  - 15 4 
(downwind)  

15 - 20 4 
(downwi nd ) 

*Lowest d e t e c t a b l e  l i m i t  (LOL) f o r  p l u t o n i u m  i n  a i r  i s  0.0013 x  l o - "  
m i c r o c u r i e l c c  f o r  samples c o l l e c t e d  0-3 m i l e s  upwind, 3-5 m i l e s  
downwind. 5-10 y l l e s  downwind and 10-15 m i l e s  downwind. The LOL 
i s  0.0009 x 10- m i c r o c u r i e l c c  f o r  samples c o l l e c t e d  0-3 m i l e s  
downwind and 15-20 m i l e s  downwind. 

- . -- * *RCG - R _ a d ~ o d c t t v i t y  -- - c o n c e n t r a t i o n  -. - - . - guide - 1 x l o - ' '  m i c r o c u r i e l c c .  
-- -- --- 

NO = Less  t h a n  l o w e s t  d e t e c t a b l e  l l m l t  = Less than 0.13 p e r c e n t  
and 0.09 p e r c e n t  (see  LOL above) o f  t h e  RCG. 

Note:  Two LOL's a r e  expressed above f o r  t h e  ranges i n  wh ich  p lu ton ium-238 
samples a r e  c o l l e c t e a .  A i r  I s  sampled a t  t h r e e  l o c a t i o n s  w t t h i n  t h e  0-3 
and 15-20 m i l e  downwind ranges, and t h e  f i l t e r  papers a r e  combined t o  f o r m  
one compos i te  sample f o r  each range. A i r  samples I n  o t h e r  ranges a r t  com- 
p r i s e d  o f  samples c o l l e c t e d  a t  t h e  l o c a t l ~ n  w i t h i n  each range. Stnee t h e  
volume o f  a i r  ana lyzed i n  t h e  0-3 and 15-20 m i l e  downwtnd rdnges I s  33% 
g r e a t e r  t h a n  i n  t h e  o t h e r  ranges, t h e  s ~ n s i t i v i t y  expressed as LOL I s  p r o -  
p o r t i o n a t e l y  lower .  



SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

JANUARY -JUNE 1970 

Average Percent 
Number of . Concentration* of RCG** 

Range Samples (l(r7 for 
(mi 1 es) Coll ected microcurie/cc) Averaqe 

0 - 3 
(upwind) 

0 - 3  
(downwind) 

3 - 5  
(downwind) 

5 - 10 
(downwind) 

10 - 15 
(downwind) 

15 - 20 
(downwind) 

0 - 3 
(upwind) 

0 - 3  
(downwind) 

3 - 5  
(downwind) 

5 - 10 
(downwind) 

10 - 15 
(downwind) 

15 - 20 
(downwind) 

North Zone 

3 0.0036 

Northeast Zone 

6 0.0041 



Tab le  9 ( c o n t i n u e d )  

Average 
Number o f  C o n c e n t r a t i o n *  

Sampl es ( 1 r  
C o l l  ec ted  m i c r o c u r i  e / c c )  

P e r c e n t  
o f  RCG**  

f o r  
Average 

Range 
( m i l e s )  

Eas t  Zone 

0 - 3  
(downwind) 

3 - 5  
(downwind) 

5  - 10 
(downwind) 

10 '- 15 
(downwind) 

15 - 20 
(downwind) 

Southeas t  Zone 

1  0.0074 0 - 3  
(upw ind )  

0 - 3  
(downwind)  

3 - 5  
(downwind) 

5  - 10 
(downwind) 

10 - 15 
(downwind) 

15 - 20 
(downwind) 



Tab le  9 ( c o n t i n u e d )  

Range 
( m i l e s )  

0 - 3  
(upw ind )  

0 - 3  
(downwind) 

3 - 5  
(downwind) 

5 - 10 
(downwind) 

10 - 15 
(downwind) 

G - 3 
(upw ind )  

0 - 3 .  
(downwind) 

3 - 5  
(downwind) 

5 - -10 
(downwind) 

10 - 15 
(downwind) 

15 - 20 
(downwind) 

Average 
Number o f  . C o n c e n t r a t i o n *  

Samples (1.0- . 
C o l l  e c t e d .  m i c r o c u r i e / c c )  

. - 
South Zone 

Southwest  Zone 

2 0.0039 

Pe rcen t  
o f  RCG** 

f o r  
Averaqe 



Tab le  9 ( c o n t i n u e d )  

P e r c e n t  
o f  RCG** 

f o r  
Average 

Average 
Number o f  C o n c e n t r a t i o n *  

Sampl es ( 1 U  
C o l l  ec ted  m i c r o c u r i e / c c )  

Range 
( m i l e s )  

West Zone 

2 0.0038 0 - 3  
(upwi  nd)  

0 - 3  
(downwind) 

3 - 5 
(downwind) 

5 - 10  
(downwind) 

10 - 15 
(downwind) 

15 - 20 
(downwind)  

Nor thwest  Zone 

4 0.0028 0 - 3  
(upw ind )  

0 - 3  
(downwind)  

3 - 5  
(downwind) 

5 - 10 
(downwind) 

10 - 15 
(downwi nd)  

15 - 20 
(downwind)  

*Lowest d e t e c t a b l e  l i m i t  f o r  t r i t i u m  i n  a i r  i s  0.0020 x lr7 -- - m i - ~ ~  o cut-i-e Jc-c . - - - - - - 

**RCG - R a d i o a c t i v i t y  c o n c e n t r a t i o n  gu ide  = 2 x m i c r o c u r i e / c c .  . 
ND -. Less t h a n  l o w e s t  d e t e c t a b l e  l i m i t  = Less than  0.1 p e r c e n t  

o f  R C G .  
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ABSTRACT 

The average concen t r a t i ons  of polonium-210, plutonium-238 and t r i t i u m  
d e t e c t e d  i n  t h e  environment surrounding Mound Laboratory ,  Miamisburg, 
Ohio, a r e  p r e sen t ed  f o r  t h e  second h a l f  of 1970 and f o r  t h e  e n t i r e  yea r .  
(The d a t a  f o r  t h e  f i r s t  h a l f  of 1970 were p r e sen t ed  i n  Mound Laboratory  
document MLM-1784.) The average concen t r a t i ons  of t h e s e  r a d i o i s o t o p e s  
i n  t h e  Great  Miami River  and a t  t h e  a i r  sampling s t a t i o n s  were we l l  w i th -  
i n  the  s t r i n g e n t  s t anda rds  adopted by t he  Atomic Energy Commission. 
The h i g h e s t  average concen t r a t i on  o f  t h e s e  r ad io i so topes  a t  any of  t h e  
wate r  sampling s t a t i o n s  dur ing  t h e  second h a l f  of  1970 was l e s s  than dur-  
i ng  t h e  f i r s t  h a l f  o f  1970 by a s  much a s  36%.  The h i g h e s t  average concen- 
t r a t i o n  of  polonium-210 a t  t h e  a i r  sampling s t a t i o n s  dur ing  t h e  second 
ha l f  o f  1970 was 1 4 %  more than dur ing  t h e  f i r s t  h a l f  o f  1970 (0.08% of  
RCG v s .  0.07% of  RCG) , however, the  h i g h e s t  average concen t r a t i on  o f  the  
o t h e r  two r a d i o i s o t o p e s  was l e s s  by a s  much a s  57%. 



INTRODUCTION 

Mound Laboratory i s  s i t u a t e d  on 180 a c r e s  of land i n  Miamisburg, Ohio. 
This  l o c a t i o n  is  1 2  mi les  southwest  of Dayton. The Labora tory  began 
o p e r a t i o n  i n  1949. I t s  miss ion c u r r e n t l y  inc ludes  r e s e a r c h ,  development, 
eng inee r ing ,  and produc t ion  of components f o r  t h e  AEC weapons program; 
s e p a r a t i o n ,  p u r i f i c a t i o n ,  and s a l e  of s t a b l e  i s o t o p e s  of t h e  noble  ga se s ;  
and development, des ign ,  and f a b r i c a t i o n  of r a d i o i s o t o p i c  h e a t  sources  
f o r  medical  a p p l i c a t i o n  and space e x p l o r a t i o n .  

I n t e r e s t  i n  t h e  h e a l t h  and s a f e t y  of employes and t h e  p u b l i c  i s  manifes ted 
by t h e  f a c t  t h a t  Laboratory ope ra t i ons  have a s  a  fundamental  o b j e c t i v e  
t h e  containment of r a d i o a c t i v e  waste a s  a p a r t  of i t s  environmental  con- 
t r o l  program. Any r e l e a s e s  of low- leve l  gaseous and l i q u i d  wastes  t o  t h e  
environment a r e  c a r e f u l l y  c o n t r o l l e d  and d i spe r sed  t o  ensu re  t h a t  concen- 
t r a t i o n s  a r e  wel l  wi thin  recommended s t anda rds .  

An Environmental Control  and Monitoring Program has been i n  e x i s t e n c e  
con t inuous ly  dur ing  t h e  Labora tory ' s  h i s t o r y .  A s  p a r t  of  t h e  Program's 
c o n t r o l  f unc t i on ,  a l l  e f f l u e n t s  con t a in ing  r a d i o i s o t o p e s  a r e  c o n t r o l l e d  
a t  each ope ra t i ng  s t e p .  Radioisotopes  a r e  removed from a i r  e f f l u e n t s  by 
t he  use o f  h igh -e f f i c i ency  p a r t i c u l a t e  abso lu t e  (HEPA) f i l t e r s .  Radio- 
i s o t o p e s  a r e  removed from l i q u i d  e f f l u e n t  by chemical p roces s ing .  As 
p a r t  of  t h e  Program's monitoring f u n c t i o n ,  a i r  and wa te r  samples a r e  
c o l l e c t e d  i n  a  1,250 square  mile a r e a  t o  determine t h e  concen t r a t i ons  of  
r a d i o a c t i v e  m a t e r i a l s .  The sampling techniques  and count ing  methods a r e  
those  b e s t  s u i t e d  f o r  t h e  d e t e c t i o n  and measurement of  t h e  r a d i o a c t i v e  
m a t e r i a l s  involved.  

Concent ra t ions  of r ad ionuc l i de s  i n  a i r  and water  a r e  compared w i th  t h e  
Rad ioac t i v i t y  Concentra t ion Guide (RCG) va lues  as  promulgated by t h e  
Rad ia t i on  O f f i c e  of t h e  Environmental P r o t e c t i o n  Agency and can be i n t e r -  
p r e t e d  a s  t h e  concen t r a t i on  of r a d i o a c t i v i t y  i n  t h e  environment which i s  
determined t o  r e s u l t  i n  whole body o r  organ doses which should  no t  be ex -  
ceeded without  c a r e f u l  c o n s i d e r a t i o n .  The RCG va lues  f o r  t h e s e  r a d i o -  
i s o t o p e s  a r e :  

A i r :  2 x 10-"-microcur ies  pe r  cub i c  cen t ime te r  (pCi /cc)  
Water: 7 x  l o - '  mic rocur ies  pe r  cub ic  cen t ime te r  (pCi /cc)  

A i r  1 x 10" mic rocu r i e s  pe r  cub ic  cen t ime te r  (pCi /cc)  
Water: 5 x mic rocu r i e s  pe r  cub ic  cen t ime te r  (pCi /cc)  



Tritium 

Air: 2 x lo-' microcuries per cubic centimeter (pCi/cc) 
Water: 3 x microcuries per cubic centimeter (pCi/cc) 



OFF-SITE AIR SAMPLING 

A i r  samples  a r e  c o l l e c t e d  weekly t o  a  d i s t a n c e  o f  20 m i l e s  from t h e  
Labora to ry - -an  a r e a  o f  1250 s q u a r e  m i l e s - - w i t h  sampl ing  equipment .  I n  
August 1970,  t h e  sampl ing f requency  was i n c r e a s e d  from once p e r  week t o  
t h r e e  t i m e s  p e r  week. Ana lys i s  o f  t h e s e  samples i s  performed u s i n g  e q u i p -  
ment which i s  capab le  o f  d e t e c t i n g  t r a c e s  o f  r a d i o a c t i v i t y  s i g n i f i c a n t l y  
l e s s  t h a n  t h e  c o n c e n t r a t i o n  s t a n d a r d s  t h a t  have been adop ted  by F e d e r a l  
a g e n c i e s .  These s t a n d a r d s  a r e  c a l l e d  R a d i o a c t i v i t y  C o n c e n t r a t i o n  Guides 
and a r e  a b b r e v i a t e d  a s  RCG. Weekly samples a r e  c o l l e c t e d  upwind and 
downwind from t h e  Labora tory .  F i g u r e  1 shows t h e  zones r o u t i n e l y  sampled.  

Polonium-210 and Plutonium-238 Samples a r e  c o l l e c t e d  u s i n g  a  h i g h  volume 
c o l l e c t e d  on 4 - i n .  diam Whatman No. 41 

f i l t e r  paper  th rough  which a i r  i s  passed  a t  a  r a t e  o f  20 f t 3 / m i n  (5.7 x 
l o 5  cc /min) .  The sampling p o r t  i s  a t o p  a  mobile u n i t ,  i n  which t h e  
a p p a r a t u s  is  c o n t a i n e d .  This  mobile u n i t - - a  t r u c k - - i s  pa rked  s a f e l y  o f f  
t h e  road  w h i l e  t h e  sample is  t aken .  A 2- in .  diam c i r c l e  c u t  from t h e  
c e n t e r  of  t h e  f i l t e r  paper i s  p r o c e s s e d  and ana lyzed  f o r  polonium-210,  
w h i l e  plutonium-238,  due t o  i t s  lower s p e c i f i c  a c t i v i t y ,  i s  a n a l y z e d  
u s i n g  t h e  remaining f i l t e r  paper .  

Polonium-210 A n a l y s i s  A 2- in .  diam c i r c l e  i s  c u t  from t h e  c e n t e r  o f  t h e  
t i l t e r  paper  and d i g e s t e d  by h e a t i n g  w i t h  5.8 M h y d r o c h l o r i c  a c i d .  A f t e r  
c o o l i n g ,  t h e  s o l u t i o n  i s  t r a n s f e r r e d  q u a n t i t a t i v e l y  t o  a  p l a s t i c  p l a t i n g  
c e l l  t h a t  accommodates a  1 7 /8 - in .  diam s t a i n l e s s  s t e e l  d i s c .  The s o l u -  
t i o n  i n  t h e  c e l l  i s  made approximate ly  1 M i n  h y d r o c h l o r i c  a c i d .  The 
s o l u t i o n  i s  t h e n  s t i r r e d  f o r  2 h r  and the-polonium-210 i s  s p o n t a n e o u s l y  
p l a t e d  by s imple  replacement  o n t o  t h e  s t a i n l e s s  s t e e l  d i s c .  The d i s c  i s  
t h e n  removed from t h e  c e l l ,  r i n s e d ,  d r i e d  and a l p h a  counted  i n  a  low back- 
ground,  gas f low p r o p o r t i o n a l  c o u n t e r .  

R e s u l t s  A n a l y s i s  of  t h e  moni to r ing  d a t a  shows t h a t  t h e  a v e r a g e  c o n c e n t r a -  
t i o n  o f  polonium-210 measured a t  a l l  l o c a t i o n s  upwind and downwind i n  a l l  
zones was o n l y  s l i g h t l y  above t h e  l i m i t  o f  d e t e c t i o n .  The RCG i s  t h e  
c o n c e n t r a t i o n  o f  r a d i o a c t i v i t y  i n  t h e  environment which i s  de te rmined  t o  
r e s u l t  i n  whole body o r  organ doses  which shou ld  n o t  be exceeded w i t h o u t  
c a r e f u l  c o n s i d e r a t i o n .  Thus, t h e  d a t a  demons t ra te  t h a t  t h e  a v e r a g e  con- 
c e n t r a t i o n s  i n  a l l  sampling a r e a s  were w e l l  below t h a t  l e v e l .  The h i g h e s t  
average  c o n c e n t r a t i o n  f o r  t h e  second h a l f  of  1970 was 8/100 o f  1% of  t h e  
RCG i n  t h e  0 - t o - 3  m i l e  range  upwind. R e s u l t s  a r e  shown i n  F i g u r e  2. The 
h i g h e s t  a v e r a g e  c o n c e n t r a t i o n  f o r  t h e  y e a r  1970 was 7/100 o f  1% of  t h e  
RCG i n  t h e  0 - t o - 3  mi le  range  upwind. R e s u l t s  f o r  t h e  e n t i r e  y e a r  a r e  
shown i n  F i g u r e  3 .  



PROXIMITY AIR SAMPLING ZONES 
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FIGURE 1 - Off-site air sampling zones. 
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FIGURE 3 - Off-site air monitoring data for polonium-210--January-Decem- 



Plutonium-238 Analysis The remaining filter paper, after a 2-in. diam 
circle 1s removed for the polonium-210 analysis, is charred at 800°C for 
a minimum of 2 hr in a muffle furnace. A solution of concentrated 
nitric and 0.1 M hydrofluoric acid is added (20 ml total), and this solu- 
tion is then evzporated to a low volume. The sample is transferred quan- 
titatively to a 50-ml capacity centrifuge tube containing 1 ml of concen- 
trated nitric acid, 2 mg of radiochemically pure cerium carrier, and 1 
drop of concentrated phosphoric acid. Plutonium-238 is coprecipitated 
from this solution with cerium phosphate. The cerium phosphate precipitate 
is then dissolved in dilute hydrochloric acid and reprecipitated as 
cerium fluoride with hydrofluoric acid. The cerium fluoride precipitate, 
which selectively coprecipitates the plutonium-238, is plancheted directly 
and dried under a heat lamp. The plancheted sample is then flamed and 
alpha counted in a low background, gas flow .proportional counter for a 
minimum of 16 hr. When a positive result is obtained, the sample is 
counted with alpha pulse height equipment to confirm the possible presence 
of plutonium-238. 

Results Plutonium-238 concentrations measured in all zones, both for the 
second half of 1970 and for the year, were less than 1% of the RCG with 
a maximum of 3/10 of 1% occurring in the 0-to-3 mile range upwind. As 
in the case of polonium-210, the measured average concentrations only 
approached the limit of detection. The RCG is the concentration of radio- 
activity in the environment which is determined to result in whole body 
or organ doses which should not be exceeded without careful consideration. 
Thus, the data demonstrate that the average concentrations in all sampling 
areas were well below that' level. Results are shown in Figures 4 and 5 
for the second half of 1970 and the entire year, respectively. 

Tritium Oxide Analysis Samples are collected (at the same time that par- 
ticulate samples of plutonium-238 and polonium-210 are taken) by bubbling 
air through 100 ml of p-dioxane-based scintillation fluid at a rate of 0.35 
ft3/min (0.99 x lo4 cc/min). Tritium oxide is collected by the p-dioxane 
solution, and a 20 ml aliquot of the resulting solution is counted directly 
for 10 min in a liquid scintillation spectrometer. The analysis is di- 
rected to tritium oxide rather than the gas since the RCG for the oxide 
is 200 times more restrictive. 

Results The highest average concentration of tritium oxide detected dur- 
ing the second half of 1970 in the environment measured 1.70% of the RCG 
in the 0-to-3 mile range downwind. The concentration diminished to 4/10 
of 1% in the 3-to-5 mile range downwind. The highest average concentra- 
tion of tritium oxide for the entire year was 1.95% of the RCG measured 
in the 0-to-3 mile range downwind. The concentration diminished to 3/10 
of 1% in the 3-to-5 mile range downwind. The RCG is the concentration 
of radioactivity in the environment which is determined to result in 
whole body or organ doses which should not be exceeded without careful 
consideration. Thus, the data demonstrate that the average concentrations 
in all sampling areas were well below that level. Results are shown in 
Figures 6 and 7 for the second half of 1970 and the entire year, respec- 
tively. 
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FIGURE 4 - O f f - s i t e  a i r  mon i to r ing  d a t a  f o r  plutonium-238--July-December 
1 9 7 0 .  



FIGURE 5 - Off-site air monitoring data for plutonium-238--January-Decem- 
ber 1970. 



Range, m i l e s  

FIGURE 6 - Off-site air monitoring data for tritium oxide - JuZy-Decem- 
ber 1970. 
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FIGURE 7 - O f f - s i t e  a i r  m o n i t o r i n g  d a t a  f o r  t r i t i u m  o x i d e  - January-Decern-  
b e r  1 9 7 0 .  



OFF-SITE WATER SAMPLING 

Water samples a r e  c o l l e c t e d  weekly a long  t h e  bank o f  t h e  Great  Miami R i v e r ,  
a  d r a i n a g e  d i t c h  running through Mound Labora to ry ,  and two ponds n o r t h e a s t  
o f  t h e  Labora to ry .  I n  August 1970, t h e  sampl ing f requency  was i n c r e a s e d  
from once p e r  week t o  twice  p e r  week. Ana lys i s  o f  t h e s e  samples i s  p e r -  
formed u s i n g  equipment which i s  capab le  o f  d e t e c t i n g  t r a c e s  o f  r a d i o a c t i v -  
i t y  f a r  below t h e  RCG. A l l  samples a r e  analyzed f o r  polonium-210, p l u -  
tonium-238, and t r i t i u m .  A sample o f  approximate ly  200 m l  i s  t a k e n  a t  
each of  9 sampling l o c a t i o n s .  These l o c a t i o n s  a r e  shown i n  Figure  8. 

Polonium-210 Ana lys i s  A 100-ml a l i q u o t  from each w a t e r  sample ( r e p r e -  
s e n t i n g  a  wa te r  sampl ing l o c a t i o n )  i s  q u a n t i t a t i v e l y  t r a n s f e r r e d  t o  a  
p l a s t i c  p l a t i n g  c e l l  t h a t  accommodates a  1 718- in .  diam s t a i n l e s s  s t e e l  
d i s c .  The s o l u t i o n  i n  t h e  c e l l  i s  made approximate ly  1 M i n  h y d r o c h l o r i c  
a c i d .  The s o l u t i o n  i s  t h e n  s t i r r e d  f o r  2 h r ,  and t h e  poTonium-210 i s .  
spon taneous ly  p l a t e d  by s imple  replacement o n t o  t h e  s t a i n l e s s  s t e e l  d i s c .  
The d i s c  i s  t h e n  removed from t h e  c e l l ,  r i n s e d ,  d r i e d ,  and a lpha  counted  
i n  a  low background, gas flow p r o p o r t i o n a l  c o u n t e r .  

- 

R e s u l t s  F igure  9  shows t h a t  t h e  h i g h e s t  average  c o n c e n t r a t i o n  f o r  t h e  
second h a l f  o f  1970 f o r  polonium-210 a t  any sampling l o c a t i o n  was 7.41% 
of  t h e  RCG. Th i s  was a t  t h e  ~ o i n t  t h e  Mound Labora to ry  e f f l u e n t  e n t e r s  
t h e  Great  Miami River  ( l o c a t i b n  3 i n  F igure  8 ) .  The ave rage  c o n c e n t r a t i o n  
r a p i d l y  dec reased  t o  3/10 of  1% o f  t h e  RCG a t  l o c a t i o n  4 ,  250 yd downstream. 
The h i g h e s t  average c o n c e n t r a t i o n  o f  polonium-210 f o r  t h e  y e a r  1970 was 
9.63% of t h e  RCG, a l s o  a t  l o c a t i o n  3.  The average  c o n c e n t r a t i o n s  f o r  t h e  
y e a r  1970 f o r  a l l  l o c a t i o n s  a r e  shown i n  Figure  10 .  The RCG i s  t h e  con- 
c e n t r a t i o n  of  r a d i o a c t i v i t y  i n  t h e  environment which i s  determined t o  
r e s u l t  i n  whole body o r  organ doses which shou ld  n o t  b e  exceeded w i t h -  
o u t  c a r e f u l  c o n s i d e r a t i o n .  Thus, t h e  d a t a  demonst ra te  t h a t  t h e  average  
c o n c e n t r a t i o n s  i n  a l l  sampling l o c a t i o n s  were w e l l  below t h a t  l e v e l .  

Plutonium-238 Analys is  A 25-1~11 a l i q u o t  from each w a t e r  sample ( r e p r e -  
s e n t i n g  a  wa te r  sampling l o c a t i o n )  i s  t r a n s f e r r e d  q u a n t i t a t i v e l y  t o  a  
50-ml c a p a c i t y  c e n t r i f u g e  tube  c o n t a i n i n g  1 m l  o f  c o n c e n t r a t e d  n i t r i c  
a c i d ,  2 mg o f  r ad iochemica l ly  pure  cerium c a r r i e r ,  and 1 drop of  concen- 
t r a t e d  phosphor ic  a c i d .  Plutonium-238 i s  c o p r e c i p i t a t e d  from t h i s  s o l u -  
t i o n  w i t h  cerium phosphate .  The cerium phosphate  p r e c i p i t a t e  is  t h e n  
d i s s o l v e d  i n  d i l u t e  h y d r o c h l o r i c  a c i d  and r e p r e c i p i t a t e d  as  cerium 
f l u o r i d e  wi th  h y d r o f l u o r i c  a c i d .  The cerium f l u o r i d e  p r e c i p i t a t e ,  which 
s e l e c t i v e l y  c o p r e c i p i t a t e s  t h e  plutonium-238,  i s  p l a n c h e t e d  d i r e c t l y  and 
d r i e d  under a  h e a t  lamp. The p l a n c h e t e d  sample i s  t h e n  flamed and a l p h a  
counted  i n  a  low background,  gas flow p r o p o r t i o n a l  c o u n t e r  f o r  a  minimum 
o f  4  h r .  When a  p o s i t i v e  r e s u l t  i s  o b t a i n e d ,  t h e  sample i s  counted  wi th  
a l v h a  p u l s e  h e i g h t  equipment t o  conf i rm t h e  p o s s i b l e  p resence  of  p l u t o n -  
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Sample Locations (See Figure 8) 

FIGURE 9 - Off-site water monitoring data for poZoniurn-210- -Ju ly -December  
1970. 



Sample Locations (See Figure 8) 

FIGURE 10 - Off-site water monitoring data for poZonium-210--January- 
December 1970,- 



Results Figure 11 shows that the highest average concentration of plu- 
tonium-238 at any sampling location was 7/10 of 1% of the RCG for the 
second half of 1970. The next highest average concentration at any sam- 
pling site was 2/10 of 1% of the RCG. The highest average concentration 
of plutonium-238 at any sampling location for the entire year was 5/10 of 
1% of the RCG. This concentration was detected in the Laboratory drain- 
age ditch (location 1 in Figure 8). The highest average concentration in 
the Great Miami River for the year 1970 was 2/10 of 1% of the RCG at 
Chautauqua Dam (location 6 in Figure 8). The average concentrations for 
the entire year for all sampling sites are shown in Figure 12. The RCG 
is the concentration of radioactivity in the environment which is deter- 
mined to result in whole body or organ doses which should not be exceeded 
without careful consideration. Thus, the data demonstrate that the aver- 
age concentrations in all sampling locations were well below that level. 

Tritium Oxide Analysis A 1-ml aliquot from each water sample is pipetted 
into a vial containing 17 ml of p-dioxane-based scintillation fluid. The 
vial is then placed in a liquid scintillation counter and counted 10 min 
for tritium. 

Results Figure 13 shows that the highest average concentration of tritium 
oxide for the second half of 1970 was 11.73% of the RCG at location 1 in 
the Laboratory drainage ditch. The average concentration at location 3, 
where the Laboratory effluent enters the Great Miami River, was 5.90% of 
the RCG. The average concentration rapidly decreased to 3/10 of 1% of 
the RCG 250 yards downstream at location 4 and further downstream at lo- 
cation 5. The highest average concentration of tritium oxide for the year 
1970 was 14.23% of the RCG at location 1. The next highest average con- 
centration was detected at location 3 and was 7.9% of the RCG. The high- 
est average concentration in the Great Miami River for the-year 1970 was @ 4/10 of 1% of the RCG 250 yards .downstream at location 4. , The average 
concentrations for all sampling locations are shown in Figure 14. The 
RCG is the concentration of radioactivity in the environme,nt which is de- 
termined to result in whole body or organ doses which should not be ex- 
ceeded without careful consideration. Thus, the data demonstrate that 
the average concentrations in all sampling locations were well below that 
level. 
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Sample Locat ions  (See Figure 8) 

FIGURE 11 - Off-site water monitoring data f o ? ~  plutonium-238--Jz{ly-Decem- 
ber 1970. 



Sample Locations (See Figure 8) 

FIGURE 1 2  - Off-site water monitoring data for plutonium-238--January- 
December 19 70. 



F I G U R E  1 3  - Off-site w a t e r  m o n i t o r ~ i n ~  d a t ~  f o r  t P i t i ~ , f i  o z i d s  - t j z t ~ ~ . / - ~ e c c m -  
b e r  1970. 



Sample Locaticms (See Figure 8) 

FIGURE 1 4  - O f f - s i t e  w a t e r  monitoring J d t a  f o r  tritium o x i d e  - January-  
December 1 9  7 0 .  



APPENDIX 



T a b l e  1  

SUMMARY OF OFF-SITE AIR MONITORING FOR POLONIUM-210 

JANUARY -JUNE 1970, ALL ZONES 

Average  P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  R C G * *  

Range Samples ( 1 0 - l 1  f o r  
( m i  1  e s )  C o l l  e c t e d  m i c r o c u r i e / c c )  Average 

0 - 3  2  5  
( u p w i n d )  

0 - 3  2  5  
(downwind)  

3 - 5  2  5 
(downwind)  

5  - 1 0  2  5 
(downwind)  

10 - 15 2  5  
(downwind)  

15 - 20 2  5  
(downwind)  

SUMMARY OF OFF-SITE A1 R MOtIITORING FOR POLONIUM-210 

JULY-DECEMBER 1970,  ALL ZONES 

Average  P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  R C G * *  

Range Sampl es ( 1 0- F o r  
( m i l e s )  C o l l  ec t e d  m i c r o c u r i e / c c )  Averaqe 

0 - 3  
( u p w i n d )  

0 - 3  5  9  
(downwind)  

3 - 5  5  8 
(downwind)  

5 - 1 0  5 9  
(downwind)  

10 - 15 5  9  
(downwind)  

(downwind)  



T a b l e  1  ( c o n t i n u e d )  

SUMMARY OF OFF-SITE A1 R MONITORING FOR POLONIUM-210 

JANUARY-DECEMBER 1970, ALL ZONES 

Range 
( m i l e s )  

0 - 3  
( u p w i n d )  

0 - 3  
(downwind) 

3 - 5  
(downwind) 

5  - 10 
(downwind) 

10 - 15 
(downwind) 

15 - 20 
(downwind) 

Average 
Number o f  C o n c e n t r a t i o n *  

Samples ( l o o 1 1  
C o l l  ec t e d  m i c r o c u r i  e / c c )  

P e r c e n t  
o f  R C G f  

F o r  
Average 

*Lowest  d e t e c t a b l e  l i m i t  (LDL) f o r  p o l o n i u m  i n  a i r  i s  0.0008 x  10'" 
m i c r a c u r i e / c c  f o r  samples c o l l e c t e d  0-3 m i l e s  upwind, 3-5 m i l e s  
downwind, 5-10 n i i l e s  downwind and 10-15 m i l e s  downwind. The LDL 
i s  0.0005 x l o - "  m i c r o c u r i e / c c  f o r  samples c o l l e c t e d  0-3 m i l e s  
downwind and 15-20 m i l e s  downwind. 

* * R C G  - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 2  x  10'" m i c r o c u r i e / c c .  

No te :  Two LDL's a r e  e x p r e s s e d  above f o r  t h e  ranges i n  w h i c h  po lon ium-210  
samples a r e  c o l l e c t e d .  A i r  i s  sampled a t  t h r e e  l o c a t i o n s  w i t h i n  t h e  0 - 3  
and 15-20 m i l e  downwind ranges,  and t h e  f i l t e r  papers  a r e  combined t o  f o r m  
one compos i te  sample f o r  each range.  A i r  samples i n  o t h e r  ranges a r e  com- 
p r i s e d  o f  samples c o l l e c t e d  a t  two l o c a t i o n s  w i t h i n  each range .  S i n c e  t h e  
volume o f  a i r  a n a l y z e d  i n  t h e  0 -3  and 15-20 m i l e  downwind ranges i s  33% 
g r e a t e r  t h a n  i n  t h e  o t h e r  ranges,  t h e  s e n s i t i v i t y  e x p r e s s e d  as LDL i s  p r o -  
p o r t i o n a t e l y  l o w e r .  



T a b l e  2 

SUMMARY OF OFF-SITE AIR MONITORING FOR PLUTONIUM-238 

JANUARY-JUNE 1970, ALL ZONES 

Average P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  R C G * *  

Range Samples (10'" F o r  
(m i  1 es)  Col l e c t e d  m i c r o c u r i e / c c )  Average 

0 - 3  2 4 
( u p w i n d )  

0 - 3  2 4 
(downwind)  

3 - 5  2 4 
(downwind)  

5 - 10 2 4 
(downwind)  

10 - 15 2 4 
(downwind) 

15 - 20 2 4 
(downwind) 

SUMMARY OF OFF-SITE A I R  MONITORING FOR PLUTONIUM-238 

JULY -DECEMBER 1970, ALL ZONES 

Average P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  R C G * *  

Range Samples F o r  
( m i l e s )  C a l l  ec t e d  m i  c r o c u r i  e / c c )  Average 

0 - 3  5 7 
( u p w i n d )  

0 - 3  5 7 
(downwind) 

3 - 5  5 7 
(downwind) 

5 - 10 5 7 
(downwind) 

10 - 15 5 7 
(downwind) 

15 - 20 5 7 
(downwind)  



T a b l e  2  ( c o n t i n u e d )  ' 

SUMMARY OF OFF-SITE AIR MONITORING FOR PLUTONIUM-,238 

JANUARY-DECEMBER 1970, ALL ZONES 

A v e r a g e  P e r c e n t  
Number o f  C o n c e n t r a t i o n *  , o f  R C G * *  

Range Sampl es F o r  
( m i l e s )  C o l  1  ec t e d  m i c r o c u r i  e / c c l  A v e r a q e  

0 - 3  
( u p w i n d )  

0 - 3  8 1  
(downwind)  

3 - 5  8  1  
(downwind)  

5  - 1 0  81 
(downwind)  

10 - 15  8  1  
(downwind)  

15 - 20 8  1  
(downwind)  

*Lowest  d e t e c t a b l e  l i m i t  ( L D L )  f o r  p l u t o n i u m  i n  a i r  i s  0.0013 x  l(r l Z  

m i c r o c u r i e / c c  f o r  samples c o l l e c t e d  0-3  m i l e s  upw ind ,  3-5 m i l e s  
downwind, 5-10 m i l e s  downwind and  10-15  m i l e s  downwind. The LDL 

- -  

i s  0.0009 x  1 0 - l 2  m i c r o c u r i e / c c  f o r  samples c o l l e c t e d  0 - 3  m i l e s  
downwind and 15-20 m i l e s  downwind. 

* * R C G  - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 1  x 1 0 - l 2  m i c r o c u r i e / c c .  

N o t e :  Two LDL 's  a r e  e x p r e s s e d  above f o r  t h e  r a n g e s  i n  w h i c h  p l  u t o n i u m - 2 3 8  
samples a r e  c o l l e c t e d .  A i r  i s  samp led  a t  t h r e e  l o c a t i o n s  w i t h i n  t h e  0 - 3  
and 15-20 m i l e  downwind ranges ,  and t h e  f i l t e r  p a p e r s  a r e  comb ined  t o  f o r m  
one c o m p o s i t e  sample f o r  each range .  A i r  samples i n  o t h e r  r a n g e s  a r e  com- 
p r i s e d  o f  samples c o l l e c t e d  a t  two l o c a t i o n s  w i t h i n  each  r a n g e .  S i n c e  t h e  
volume o f  a i r  a n a l y z e d  i n  t h e  0 - 3  and 1 5 - 2 0  m i l e  downwind r a n g e s  i s  33% 
g r e a t e r  t h a n  i n  t h e  o t h e r  r a n g e s ,  t h e  s e n s i t i v i t y  e x p r e s s e d  as LDL i s  p r o -  
p o r t i o n a  t e l y  l o w e r .  



T a b l e  3 

SUMMARY OF OFF-SITE A I R  MONITORING FOR TRITIUM 

JANUARY-JUNE 1970,  ALL ZONES 

Average  P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  R C G * *  

Range Sampl es ( l o - '  F o r  
( m i  1  e s )  C o l l  ec t e d  m i  c r o c u r i  e / c c )  Average  

0 - 3  2 5 
( u p w i n d )  

0 - 3  2  5 
(downwind)  

3 - 5  2 5 
(downwind)  

5  - 10 2  5 
(downwind)  

1 0  - 1 5  2  5  
(downwind)  

15  - 20 2  5  
(downwind)  

SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

JULY-DECEMBER 1970,  ALL ZONES 

Average  P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  R C G f *  

Range Sampl es (10- ' F o r  
( m i l e s )  Col  1  ec t e d  m i c r o c u r i e / c c )  Average  

0 - 3  
( u p w i n d )  

0 - 3  5  8 
(downwind)  

3 - 5  5  8 
(downwind)  

5 - 1 0  5 9  
(downwind)  

1 0  - 1 5  5 9  
(downwi n d )  

1 5  - 20 5 9  
(downwind)  



T a b l e  3  ( c o n t i n u e d )  

SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

JANUARY-DECEMBER 1970,  ALL ZONES 

Average  P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  R C G * *  

Range Sampl es ( 1 r  ' F o r  
( m i l e s )  Co l  1  ec t e d  m i  c r o c u r i  e / c c )  A v e r a q e  

0 - 3  
( u p w i n d )  

0 - 3  8 3  
(downwind)  

3 - 5  8 3  
(downwind)  

5  - 10 
(downwind)  

1 0  - 1 5  8 4 
(downwind)  

15  - 20 84 
(downwind)  

*Lowes t  d e t e c t a b l e  l i m i t  f o r  t r i t i u m  i n  a i r  i s  0.0020 x 10'' 
m i c r o c u r i e s / c c .  

* * R C G  - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 2  x l o - '  m i c r o c u r i e / c c .  



T a b l e  4 

SUMNARY OF OFF-SITE A I R  MONITORING FOR POLONIUM-210 

JULY -DECEMBER 1970 

Average  P e r c e n t  
Number o f  C o n c e n t r a t  i o n *  o f  RCG** 

Range Sampl es ( l o - "  F o r  
( m i  1  es ) Co l  1  ec t e d  m i c r o c u r i e / c c )  Averaqe  

N o r t h  Zone 

G - -  3  
( u p w i n d )  

0 - 3  
(downwind)  

3 - 5  15  
(downwind)  

5  - 1 0  
(downwind)  

1 0  - 15  15 
(downwind)  

15 - 20 15  
(downwind)  

0 - 3  
( u p w i n d )  

0 - 3  
(downwind)  

N o r t h e a s t  Zone 

3 - 5  9  
(downwind)  

5  - 1 0  9 
(downwind)  

1 0  - 15 9 
(downwind)  

15 - 20 9 
(downwind)  



T a b l e  4 ( c o n t i n u e d )  

SUMMARY OF OFF-SITE AIR MONITORING FOR POLONIUM-21 0 

JULY-DECEMBER 1970 

Average  P e r c e n t  
Number o f  C o n c e n t r p F i  on*  o f  R C G * *  

Range Samples ( 1 r  F o r  
( m i l e s )  Col  1  ec t e d  r n i c r o c u r i e / c c )  A v e r a g e  

E a s t  Zone 

0 - 3  
( u p w i n d )  

0 - 3  9 
(downwind)  

3 - 5  9  
(downwind)  

5  - 1 0  9  
(downwind)  

1 0  - 1 5  9 
(downwind)  

1 5  - 20 9 
(downwind)  

S o u t h e a s t  Zone 

4 0.0047 0 - 3  
( u p w i n d )  

0 - 3  
(downwind)  

3 - 5  
(downwind)  

5  - 1 0  
(downwind)  

1 0  - 1 5  
(downwind)  



T a b l e  4 ( c o n t i n u e d )  

SUMMARY O F  OFF-SITE AIR MONITORING F O R  POLONIUM-21 0  

JULY-DECEMBER 1 9 7 0  

Average  P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  RCG** 

Samples  ( 1 0-I For  
Col 1  e c  t e d  m i c r o c u r i e / c c )  Averaqe  

Range 
( m i l e s )  

S o u t h  Zone 

3 ND 0 - 3  
( u p w i n d )  

0 - 3  
(downwind)  

3 - 5  
(downwind)  

5  - 1 0  
(downwind)  

1 0  - 1 5  
(downwind) 

1 5  - 20 
(downwi n d )  

S o u t h w e s t  Zone 

1  0 .0033 0 - 3  
( u p w i n d )  

0 - 3  
(downwind)  

3 - 5  
(downwind)  

5  - 1 0  
(downwind)  

1 0  - 1 5  
(downwind) 

1 5  - 20 
(downwind) 



T a b l e  4 ( c o n t i n u e d )  

SUMMARY OF OFF-SITE AIR MONITORING FOR POLONIUM-210 

JULY -DECEMBER 1970  

Range 
( m i l e s )  

0 - 3  
( u p w i n d )  

0 - 3  
(downwind)  

3 - 5  
(downwind)  

Average P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  RCGeC 

Samples (10- l1 F o r  
t o 1  l e c t e d  m i c r o c u r i e / c c )  Average 

West Zone 

5  - 10  6 
(downwind)  

10  - 1 5  6 
(downwind)  

15 - 20 6 
(downwind)  

0 - 3  
( u p w i n d )  

0 - 3  
(downwind)  

3 - 5  
(downwind)  

5  - 10 
(downwind)  

10 - 15 
(downwind)  

15 - 20 
(downwind)  

N o r t h w e s t  Zone 

0.0017 

*Lowes t  d e t e c t a b l e  l i m i t  (LDL) f o r  p o l o n i u m  i n  a i r  i s  0.0008 x l o - "  
m i c r o c u r i e / c c  f o r  sampl es c o l l e c t e d  0 -3  m i l e s  upwind,  3 -5  m i l e s  
downwind, 5-70 m i l e s  downwind and 10-15 m i l e s  downwind. The LDL 
i s  0.0005 x  l o - "  m i c r o c u r i e / c c  f o r  samples c o l l e c t e d  0 -3  m i l e s  
downwind and  15-20 m i l e s  downwind. 

**RCG - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 2  x  10'" m i c r o c u r i e / c c .  

NO - Less t h a n  l o w e s t  d e t e c t a b l e  l i m i t  = Less t h a n  0.04 p e r c e n t  
and 0.025 p e r c e n t  ( s e e  LDL above)  o f  t h e  R C G .  

- -- - - - - --- _ -  
NO t e  : Two L  DL 5 a r e  e  xp r e s  s  e d  a  b-0-ve 'f 0.r- the-ra-n.ges.-i-n- -wh-i-c.h- -p.o-1-on-i.um- 2LO 
samples a r e  c o l l e c t e d .  A i r  i s  sampled a t  t h r e e  l o c a t i o n s  w i t h i n  t h e  0 - 3  
and 1 5 - 2 0  m i l e  downwind ranges ,  and t h e  f i l t e r  papers a r e  combined t o  f o r m  
one c o m p o s i t e  sample f o r  each range .  A i r  samples i n  o t h e r  ranges  a r e  com- 
p r i s e d  o f  samples c o l l e c t e d  a t  two l o c a t i o n s  w i t h i n  each r a n g e .  S i n c e  t h e  
vo lume o f  a i r  a n a l y z e d  i n  t h e  0 - 3  and 15-20 m i l e  downwind ranges  i s  33% 
g r e a t e r  t h a n  i n  t h e  o t h e r  ranges ,  t h e  s e n s i t i v i t y  e x p r e s s e d  as LDL i s  p r o -  
p o r t i o n a t e l y  l o w e r .  



T a b l e  5  

SUMMARY OF OFF-SITE A 1  R MONITORING FOR PLUTONI UM-238 

JULY -DECEMBER 1970 

Average  P e r c e n t  
Number o f  C o n c e n t { q t i o n *  o f  RCGf* 

Range Samples (10'  F o r  
( m i l e s )  Col  1  ec t e d  m i c r o c u r i e / c c )  Averaqe  

N o r t h  Zone 

0 - 3  
( u p w i n d )  

0  - 3 .  
( d o w n w i n d )  

-=; ,-<-..*. 2 ' 

3 - 5  
(downwind)  

5  - 1 0  14 
(downwind)  

1 0  - 15  1 4  
(downwind)  

15  - 20 1 4  0.001 2  0.12 
(downwind)  

N o r t h e a s t  Zone 

0 - 3  
( u p w i n d )  

0 - 3  1 0  
(downwind)  

3 - 5  1 0  
(downwind)  

5  - 1 0  1 0  
(downwind)  

10 - 1 5  1 0  
(downwind)  

15  - 20 1 0  
(downwi  n d )  



T a b l e  5  ( c o n t i n u e d )  

SUMMARY OF OFF-SITE AIR MONITORING FOR PLUTONIUM-238 

JULY -DECEMBER 1970 

Range 
( m i  1  es ) 

0 - 3  
( u p w i n d )  

0 - 3  
(downwind)  

3 - 5  
(downwi  n d )  

5  - 1 0  
(downwind)  

1 0  - 1 5  
( d o w n w i n d )  

15  - 20 
( d o w n w i n d )  

0 - 3  
( u p w i n d )  

0 - 3  
(downwind)  

3 - 5  
(downwind)  

5  - 1 0  
( d o w n w i n d )  

10 - 1 5  
(downwind)  

15 - 20 
(downwind)  

Average  
Number o f  C o n c e n t r a t i o n *  

Sampl es (10- l 2  

C o l l e c t e d  m i c r o c u r i  e / c c )  

E a s t  Zone 

S o u t h e a s t  Zone 

0.0029 

P e r c e n t  
o f  R C G * *  

F o r  
A v e r a g e  



~ a b i e  5 ( c o n t i n u e d )  

SUMMARY OF OFF-SITE AIR MONITORING FOR PLUTONIUM-238 

JULY -DECEMBER 1970 

Average  P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  RCG** 

Range Samples (10- l 2  F o r  
( m i l e s )  C o l l e c t e d  m i c r o c u r i e / c c )  Average  

S o u t h  Zone 

6 - 3  
( u p w i n d )  

0 - 3  3  
(downwind)  

3 - 5  3  
(downwind)  

5  - 1 0  3 
(downwind)  

1 0  - 15  3 
(downwind)  

1 5  - 20 3  
(downwind)  

G - 3  
( u p w i n d )  

0 - 3  1 
(downwind)  

3 - 5  1  
(downwind)  

5  - 10 1  
(downwind)  

1 0  - 15  1  
(downwind)  

S o u t h w e s t  Zone 

15 - 20 1  
(downwind)  



T a b l e  5 ( c o n t i n u e d )  

SUMMARY OF OFF-SITE AIR HONITORING FOR PLUTONIUM-238 

JULY-DECEMBER 1970  

Average  P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  RCG** 

Range Sampl es ( l (r  l2 F o r  
( m i l e s )  C o l l e c t e d  m i c r o c u r i  e / c c )  Averaqe  

ides t Zone 

0 - 3  
( u p w i n d )  

0 - 3  6 
( d o w n w i n d )  
. . 

3 - 5  6 
( d o w n w i n d )  

5  - 1 0  6 
( d o w n w i n d )  

1 0  - 1 5  6 
(downwind)  

1 5  - 20 6 
(downwind)  

0 - 3  
( u p w i n d )  

0 - 3  
(downwind)  

3 - 5  
( d o w n w i n d )  

5  - 1 0 .  
(downwind)  

1 0  - 15 
(downwind)  

15 - 20 
( d o w n w i n d )  

N o r t h w e s t  Zone 

11 0.0019 0.19 

*Lowes t  d e t e c t a b l e  l i m i t  (LDL) f o r  p l u t o n i u m  i n  a i r  i s  0 .0013 x 1 0 - l 2  
m i c r o c u r i e / c c  f o r  samples c o l l e c t e d  0-3 m i l e s  upwind ,  3-5 m i l e s  
downwind,  5-10 m i l e s  downwind and 10-15  m i l e s  downwind. The LDL 
i s  0.0009 x 1 0 - l 2  m i c r o c u r i e / c c  f o r  samp les  c o l l e c t e d  0 - 3  m i l e s  
downwind and  15-20  m i l e s  downwind. 

**RCG - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 1  x 1 0 - l 2  m i c r o c u r i e / c c  

ND - L e s s  t h a n  l o w e s t  d e t e c t a b l e  l i m i t  = Less  t h a n  0.13 p e r c e n t  
and  0 .09  p e r c e n t  ( s e e  LDL above)  o f  t h e  RCG. 

N o t e :  Two LDL 's  a r e  e x p r e s s e d  above f o r  t h e  ranges  i n  w h i c h  p o l o n i u m - 2 1 0  
samples  a r e  c o l l e c t e d .  A i r  i s  ramp-1-ed a t  t h r e e - l o e a - t i - o n s  w-it-h-in t h e  0 - 3  
and 1 5 - 2 0  m i l e  downwind ranges ,  and  t h e  f i l t e r  p a p e r s  a r e  comb ined  t o  f o r m  
one  composi  t e  samp le  f o r  each r a n g e .  A i r  samples i n  o t h e r  r a n g e s  a r e  com- 
p r i s e d  o f  samp les  c o l l e c t e d  a t  two l o c a t i o n s  w i t h i n  each  r a n g e .  S i n c e  t h e  
vo lume o f  a i r  a n a l y z e d  i n  t h e  0 - 3  and  15-20 m i l e  downwind r a n g e s  i s  33% 
g r e a t e r  t h a n  i n  t h e  o t h e r  ranges ,  t h e  s e n s i t i v i t y  e x p r e s s e d  as LDL i s  p r o -  
p o r t i  o n a t e l  y  l o w e r .  



T a b l e  6 

SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

JULY-DECEMBER 1970 

Average  P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  RCG** 

Range Sampl es (10' ' F o r  
( m i l  e s )  Co1 l e c t e d  m i  c r o c u r i  e / c c )  Average  

N o r t h  Zone 

0 - 3  15 
( u p w i n d )  

0 - 3  15 
(downwind)  

3 - 5  15 
(downwind)  

5 - 1 0  15 
(downwind)  

10 - 1 5  15 
(downwind)  

15 - 20 15 
(downwind)  

0 - 3  
( u p w i n d )  

0 - 3  8 
(downwind)  

3 - 5  9 
(downwind)  

5 - 1 0  9 
(downwind)  

1 0  - 1 5  9 
(downwind)  

1 5  - 20 9 
(downwind)  

N o r t h e a s t  Zone 

0.0085 0.42 



T a b l e  6 ( c o n t i n u e d )  

SUMMARY OF OFF-SITE A I R  MONITORING FOR TRITIUM 

JULY-DECEMBER 1970 

Average P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  RCG**  

Range Sampl es ( l o "  Fo r  
( m i l e s )  Col 1  ec t e d  m i c r o c u r i e / c c )  Average 

E a s t  Zone 

0 - 3  6 
(upw ind )  

0 - 3  8 
(downwind) 

3 - 5  8 
(downwind) 

5  - 10 8 
(downwind)  

10 - 15 8 
(downwi nd)  

15  - 20 8 
(downwind) 

0 - 3  
(upw ind )  

Sou theas t  Zone 

0 - 3  4 
(downwind) 

3 - 5  4 
(downwind) 

5 - 10 4 
(downwind)  

10 - 15 4 
(downwind) 

15 - 20 4 
(downwind)  . 



T a b l e  6 ( c o n t ' i n u e d )  

0 - 3  
( u p w i n d )  

0 - 3  
(downwind)  

3 - 5  
(downwind)  

5  - 1 0  
(downwind)  

1 0  - 1 5  
(downwind)  

15  - 20 
(downwi n d )  

0 - 3  
( u p w i n d )  

SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

JULY-DECEMBER 1970  

Average  P e r c e n t  
Number o f  C o n c e n t ~ a  t i o n *  o f  R C G * *  

Range Samples F o r  
( m i l e s )  C o l l  ec t e d  m i c r o c u r i  e / c c )  Average  

S o u t h  Zone 

4  0  -0046  0.23 

S o u t h w e s t  Zone 

1  0.0046 0.23 

0 - 3  
(downwind)  

3 - 5  
(downwind)  

5  - 10 
(downwind)  

10 - 15  
(downwind)  

15  - 20 
(downwind)  



T a b l e  6 ( c o n t i n u e d )  

SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

JULY-DECEMBER 1970 

Average  
Number o f  C o n c e n t r a t i o n *  

Range Samples ( lo "  
( m i l e s )  Col  1  ec t e d  m i c r o c u r i  e / c c )  

P e r c e n t  
o f  RCG** 

F o r  
Ave rage  

West Zone 

6 - 3  
( u p w i n d )  

0 - 3  6 
( downw ind )  

3 - 5  6 
(downwind)  

5  - 1 0  
(downwind)  

10 - 1 5  6 
(downwind)  

15 - 20 6 
(downwind)  

N o r t h w e s t  Zone 

0 - 3  
( u p w i n d )  

0 - 3  12 
(downwind)  

3 - 5  11 
(downwind)  

5 - 10  12 
(downwind)  

10  - 15  12  
(downwind)  

15  - 20 12 
(downwi n d )  

- - - - -.- 

*Lowes t  d e t e c t a b l e  l i m i t  f o r - t r T t - i u m  i n  a i r  f s  0.'0020 3 1-0'' - 
m i c r o c u r i e / c c .  

* * R C G  - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 2  x 10'' m i c r o c u r i e / c c .  

ND - Less  t h a n  l o w e s t  d e t e c t a b l e  l i m i t  = l e s s  t h a n  0.1  p e r c e n t  
o f  R C G .  



T a b l e  7  

SUMMARY OF OFF-SITE WATER MONITORING FOR POLONIUM-210 

JANUARY-JUNE 1970 

Average  P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  R C G * *  

Sampl es (10- F o r  
Sampl e  L o c a t i o n  Col  1  ec t e d  m i c r o c u r i e / c c )  Average 

Mound Lab D r a i n a g e  D i t c h  24 
E f f l u e n t  No. 2  ( l o c a t i o n  
No.1 on map) 

L i n d e n  Ave. B r i d g e ,  2  3 
M iam isbu rg ,  Ohio 
( u p s t r e a m - l o c a t i o n  
No. 2  on map) 

Mound Lab E f f l u e n t  No. 1  2  3 
( l o c a t i o n  No. 3  on 
ma P 

250 y d .  downstream 
f r o m  Mound Lab 
e f f l u e n t  ( l o c a t i o n  
No. 4 on map) 

Chautauqua Road 2  3 
B r i d g e  ( l o c a t i o n  
No. 5 on map) 

Chautauqua Dam ( l o c a -  23 
t i o n  No. 6 on map) 

F rank1  i n ,  Oh io  
( l o c a t i o n  No. 7  on 
map) 

Pond - o p p o s i t e  V.A. 23 
tlos.pi t a l  , Dayton,  Oh io  
( 8  m i .  NE o f  Mound Lab,  
l o c a t i o n  8 on map) ' 

Pond - Possum Creek 
Reserve ,  Dayton,  Ohio 
( G  m i .  N E  o f  Mound Lab, 
l o c a t i o n  9 on map) 

*Lowes t  d e t e c t a b l e  l i m i t  f o r  p o l o n i u m  i n  w a t e r  i s  0.0180 x 
m i c r o c u r i e / c c .  

* * R C G  - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 7 x m i c r o c u r i e / c c .  

N D  - Less  t h a n  t h e  l o w e s t  d e t e c t a b l e  l i m i t  = Less t h a n  0.26 p e r c e n t  
o f  t h e  R C G .  



T a b l e  7 ( c o n t i n u e d )  

SUMMARY OF OFF-SITE WATER MONITORING FOR POLONIUM-210 

JULY-DECEMBER 1970 

Average  P e r c e n t  
Number o f  C o n c e n t r t t i o n *  o f  R C G * *  

S amp1 es ( 1  0- F o r  
Sample L o c a t i o n  Col  1  e c t e d  m i c r o c u r i  e / c c )  Ave rage  

Mound Lab  D r a i n a g e  D i t c h  3 8 0.0201 0.29 
E f f l u e n t  No. 2  ( l o c a t i o n  
No. 1  on  map) 

L i n d e n  Ave. B r i d g e ,  
M iam isbu rg ,  Oh io  
( ups  t r eam-1  oca t i o n  
No. 2 on map) 

Mound Lab E f f l u e n t  No. 1  
( l o c a t i o n  No. 3 on map) 

250 yd. downst ream f r o m  
Mound Lab e f f l u e n t  
( l o c a t i o n  No. 4 on map) 

Chautauqua Road B r i d g e  
( l o c a t i o n  No. 5 on map) 

Chautauqua Dam ( l o c a t i o n  
No. 6 on map) 

F rank1  i n ,  Oh io  ( l o c a t i o n  
No. 7 on map) 

Pond - o p p o s i t e  V.A. 
H o s p i t a l  , Dayton ,  Oh io  
( 8  m i .  NE o f  Mound Lab, 
l o c a t i o n  8 on map) 

Pond - Possum Creek 
Reserve ,  Day ton ,  Oh io  
( 6  m i .  NE o f  Mound Lab, 
l o c a t i o n  9  on map) 

*Lowes t  d e t e c t a b l e  l i m i t  f o r  p o l o n i u m  i n  w a t e r  i s  0.0180 x l ( r 7  
m i c r o c u r i  e / c c .  

* * R C G  - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 7 x m i c r o c u r i e / c c .  



T a b l e  7 ( c o n t i n u e d )  

SUMMARY OF OFF-SITE WATER MONITORING FOR POLONIUM-210 

JANUARY-DECEMBER 1970 

Average  P e r c e n t  
Number o f  C o n c e n t r $ t i o n *  o f  R C G * *  

Sampl es (10' F o r  
Sample L o c a t i o n  C o l l  e c t e d  m i c r o c u r i e / c c )  Average  

Mound Lab D r a i n a g e  D i t c h  6  2  0.01 96 0.28 
E f f l u e n t  No. 2  ( l o c a t i o n  
No. 1  on map) 

L i n d e n  Ave. B r i d g e ,  
M i a m i s b u r g ,  Oh io  
( u p s t r e a m - 1  o c a t i o n  
No. 2  on map) 

Mound Lab E f f l u e n t  No. 1  6  1  
( l o c a t i o n  No. 3 on  map) 

250 y d .  downst ream f r o m  6 1  
Mound Lab e f f l u e n t  
( l o c a t i o n  No. 4 on map) 

Chautauqua Road B r i d g e  6  1  
( l o c a t i o n  No. 5 on map) 

Chautauqua Dam ( l o c a t i o n  6  1  
No. 6  on  map) 

F r a n k 1  i n ,  Oh io  ( l o c a t i o n  6  1  
No. 7  on map) 

Pond - o p p o s i t e  V.A. 6  1  
H o s p i t a l  , Dayton,  Oh io  
( 8  m i .  N E  o f  Mound Lab,  
l o c a t i o n  8  on map) 

Pond - Possum Creek . 

Reserve,  Dayton,  Oh io  
( 6  m i .  NE o f  Mound Lab, 
l o c a t i o n  9  on map) 

*Lowes t  d e t e c t a b l e  l i m i t  f o r  p o l o n i u m  i n  w a t e r  i s  0 .0180 x ' 

m i  c r o c u r i  e / c c .  

* * R C G  - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 7  x 1(T ' m i c r o c u r i e / c c .  



T a b l e  8  

SUMMARY OF OFF-SITE WATER MONITORING FOR PLUTONIUM-238 

JANUARY-JUNE 1970 

Ave rage  P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  R C G * *  

Sampl es ( l o - 6  F o r  
Sampl e  L o c a t i o n  Col  1  ec t e d  m i c r o c u r i e / c c )  Ave rage  

Mound Lab  D r a i n a g e  D i t c h  2  4 
E f f l u e n t  No. 2 ( l o c a t i o n  
No.1 on  map) 

L i n d e n  Ave. B r i d g e ,  2  3 
M iam isbu rg ,  Oh io  
( u p s t r e a m - l o c a t i o n  
No. 2  on  map) 

Mound Lab E f f l u e n t  No. 1  2 3 
( l o c a t i o n  No. 3 on 
map) 

250 yd.  downst ream 2 3 
f r o m  Mound Lab 
e f f l u e n t  ( l o c a t i o n  
No. 4  on map) 

Chautau ua Road 
B r i d g e  ? l o c a t i o n  
No. 5 on map) 

Chautauqua Dam ( l o c a -  2  3  
t i o n  No. 6 on map) 

F rank1  i n ,  Oh io  
( l o c a t i o n  No. 7 on 
map) 

Pond - o p p o s i t e  V.A. 2  3 
H o s p i t a l  , Dayton ,  Oh io  
( 8  m i .  NE o f  Mound Lab, 
l o c a t i o n  8 on  map) . 

Pond - Possum Creek  2  4  
Reserve ,  Day ton ,  Oh io  
( 6  m i .  NE o f  Mound Lab, 
l o c a t i o n  9 on  map). 

*Lowes t  d e t e c t a b l e  l i m i t  f o r  p l u t o n i u m  i n  w a t e r  i s  0.0045 x I F6  
m i  c r o c u r i  e / c c .  

- - -~ .~ -~ ~ - - - - - - - _ -  -- ~ . 

* * R C G  - R a d i o a c t i v i t y  c o n c e n t r a t i b n  g u i d e  = 5 x 10- m i c r o c u r i e / c c .  



T a b l e  8  ( c o n t i n u e d )  

SUMMARY OF OFF-SITE WATER MONITORING FOR PLUTONIUM-238 

JULY-DECEMBER 1970 

Average P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  R C G X *  

Sampl es F o r  
Sample L o c a t i o n  C o l  1 e c t e d  m i c r o c u r i e / c c )  Average  

Mound Lab D r a i n a g e  D i t c h  3 7 0.0344 0.69 
E f f l u e n t  No. 2 ( l o c a t i o n  
No. 1  on  map) 

L i n d e n  Ave. B r i d g e ,  
M i a m i s b u r g ,  Oh io  
( u p s t r e a m - l o c a t i o n  
No. 2  on map) 

Mound Lab  E f f l u e n t  No. 1  3  7 0.0092 0.18 
( l o c a t i o n  No. 3  on map) 

250 yd.  downst ream f r o m  3  8  
Mound Lab e f f l u e n t  
( l o c a t i o n  No. 4  on  map) 

Chautauqua Road B r i d g e  3  6 
( l o c a t i o n  No. 5  on map) 

Chautauqua Dam ( l o c a t i o n  3  8  
No. 6 on map) 

F r a n k 1  i n ,  Oh io  ( l o c a t i o n  3  8  
No. 7 on map) 

Pond - o p p o s i t e  V.A. 3  8  
H o s p i t a l  , Dayton,  Oh io  
( 8  m i .  NE o f  Mound Lab, 
l o c a t i o n  8  on map) 

Pond - Possum Creek 37 
Reserve,  Dayton,  Ohio  
( 6  m i .  NE o f  Mound Lab, 
l o c a t i o n  9  on map) 

*Lowes t  d e t e c t a b l e  l i m i t  f o r  p l u t o n i u m  i n  w a t e r  i s  0.0045 x 
m i  c r o c u r i  e / c c .  

* * R C G  - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 5  x m i c r o c u r i e / c c .  



T a b l e  8 ( c o n t i n u e d )  

SUMMARY OF OFF-SITE WATER MONITORING FOR PLUTONIUM-238 

JANUARY-DECEMBER 1970 

Average  P e r c e n t  
Number o f  C o n c e n t r t t i o n *  o f  RCG** 

Sampl es ( 1 0' F o r  
Sample L o c a t i o n  C o l l  e c t e d  m i c r o c u r i  e / c c )  Ave rage  

Mound Lab D r a i n a g e  D i t c h  6 1 0 .0265 0.53 
E f f l u e n t  No. 2 ( l o c a t i o n  
No. 1 on map) 

L i n d e n  Ave. B r i d g e ,  6 0 0.0053 0.1 1 
M iam isbu rg ,  Oh io  
( u p s t r e a m - 1  o c a t i o n  
No. 2 on map) 

Mound Lab E f f l u e n t  No. 1 60  
( l o c a t i o n  No. 3 on map) 

250 yd .  downst ream f r o m  6 1 
Mound Lab e f f l u e n t  
( l o c a t i o n  No. 4 on map) 

Chautauqua Road B r i d g e  5 9 0.0076 0.15 
( l o c a t i o n  No. 5 on map) 

Chautauqua Dam ( l o c a t i o n  6 1 0.0084 0.17 
No. 6 on map) 

F r a n k l i n ,  Oh io  ( l o c a t i o n  6 1 0.0072 0.14 
No. 7 on map)  

Pond - o p p o s i t e  V.A. 6 1 0 .0050 0.10 
H o s p i t a l  , Dayton,  Oh io  
( 8  m i .  NE o f  Mound Lab, 
l o c a t i o n  8 on map) 

Pond - Possum Creek 6 1 
Reserve ,  Day ton ,  Oh io  
( 6  m i .  NE o f  Mound Lab, 
l o c a t i o n  9 on map) 

*Lowes t  d e t e c t a b l e  l i m i t  f o r  p l u t o n i u m  i n  w a t e r  i s  0.0045 x 
m i c r o c u r i e / c c .  

**RCG - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 5 x m i c r o c u r i e / c c .  



T a b l e  9 

SUMMARY OF OFF-SITE WATER MONITORING FOR TRITIUM 

JANUARY-JUNE 1970 

Average P e r c e n t  
Number o f  C o n c e n t r a t i o n *  o f  R C G * *  

Sampl es (10- F o r  
Sample L o c a t i o n  Col  1  ec t e d  m i c r o c u r i e / c c )  A v e r a g e  

Mound Lab D r a i n a g e  D i t c h  2  4 
E f f l u e n t  No. 2 ( l o c a t i o n  
No .l on map) 

L i n d e n  Ave. B r i d g e ,  
M i a m i s b u r g ,  Oh io  
( u p s t r e a m - l o c a t i o n  
No. 2  on map) 

Mound Lab E f f l u e n t  No. 1  23 
( l o c a t i o n  No. 3 on 
ma P 

250 yd.  downst ream 
f r o m  Mound Lab 
e f f l u e n t  ( l o c a t i o n  
No. 4 on map) 

Chautauqua Road 
B r i d g e  ( l o c a t i o n  
No. 5 on  map) 

Chautauqua Dam ( l o c a -  2 3 
t i o n  No. 6  on  map) 

F rank1  i n ,  Oh io  
( l o c a t i o n  No. 7 on 
map) 

Pond - o p p o s i t e  V.A. 2  3 
H o s p i t a l  , Dayton,  Oh io  
( 8  m i .  NE o f  Mound L a b ,  
l o c a t i o n  8 on map) 

Pond - Possum Creek 
Reserve,  Dayton,  Oh io  
( 6  m i .  NE o f  Mound Lab, 
l o c a t i o n  9 o n  map) 

*Lowes t  d e t e c t a b l e  l i m i t  f o r  t r i t i u m  i n  w a t e r  i s  0.0060 x 
m i c r o c u r i  e / c c .  

* * R C G  - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 3 x l o - '  m i c r o c u r i e / c c .  



T a b l e  9 ( c o n t i n u e d )  

SUMMARY OF OFF-SITE WATER MONITORING FOR TRITIUM 

JULY -DECEMBER 1970  

A v e r a g e  P e r c e n t  
Number o f  C o n c e n t r t t i o n *  o f  R C G * *  

Sampl es ( 1 0- F o r  
Sampl e L o c a t i o n  C o l l e c t e d  m i c r o c u r i e / c c )  A v e r a g e  

Mound Lab  D r a i n a g e  D i t c h  38 0 .3520 11.73 
E f f l u e n t  No. 2 ( l o c a t i o n  
No. 1 o n  map) 

L i n d e n  Ave. B r i d g e ,  38 0.0110 0.37 
M i a m i s b u r g ,  O h i o  
( u p s t r e a m - 1  o c a t i o n  
No. 2 on  map) 

Mound Lab  E f f l u e n t  No. 1 3 8  0 .1770 5.90 
( l o c a t i o n  No. 3 on  map) 

250 y d .  downs t ream f r o m  3 8  0.0100 0.33 
Mound Lab e f f l u e n t  
( l o c a t i o n  No. 4 on map) 

Chautauqua Road B r i d g e  38 0.0090 0.30 
( l o c a t i o n  No. 5 on map) 

Chautauqua Dam ( l o c a t i o n  .3 8 0.0090 0.30 
No. 6 on  map) 

F r a n k 1  i n ,  O h i o  ( l o c a t i o n  38 0.0150 0.50 
No. 7 on map) 

Pond - o p p o s i t e  V.A. 3 8 0.01 1 0  0.37 
H o s p i t a l  , Day ton ,  O h i o  
( 8  m i .  NE o f  Mound Lab, 
l o c a t i o n  8 on  map) 

Pond - Possum Creek . 3 8 0 .0110 '  0 .37  
R e s e r v e ,  Dayton,  Oh io  
( 6  m i .  NE o f  Mound Lab, 
l o c a t i o n  9 on map) 

* L o w e s t  d e t e c t a b l e  l i m i t  f o r  t r i t i u m  i n  w a t e r  i s  0 .0060 x 
m i c r o c u r i e / c c .  

* * R C G  - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 3 x m i c r o c u r i e / c c .  



T a b l e  9  ( c o n t i n u e d )  

SUMMARY OF OFF-SITE WATER MONITORING FOR TRITIUM 

JANUARY -DECEMBER 1970 

Average P e r c e n t  
Number o f  C o n c e n t r t t i o n *  o f  R C G * *  

Sampl es (10' F o r  
Sampl e  L o c a t i o n  C o l l  e c t e d  m i c r o c u r i  e / c c )  Averaqe  

Moun-d Lab  D r a i n a g e  D i t c h  62 0 .4270 14.23 
E f f l u e n t  No. 2  ( l o c a t i o n  
No. 1  o n  map) 

L i n d e n  Ave. B r i d g e ,  6  1 0.01 20 0.40 
M i a m i s b u r g ,  Oh io  
(ups  t r e a m - 1  o c a t i o n  
No. 2  on map) 

Mound Lab E f f l u e n t  No. 1  6  1  0.2370 7.90 
( l o c a t i o n  No. 3  on map) 

250 yd .  downst ream f r o m  6  1  0.01ZO 0.40 
Mound Lab  e f f l u e n t  
( l o c a t i o n  No. 4  on map) 

Chautauqua Road B r i d g e  6  1  
( l o c a t i o n  No. 5 on map) 

Chautauqua Dam ( l o c a t i o n  6  1  
No. 6 on map) 

F r a n k l i n ,  O h i o  ( l o c a t i o n  6  1  
No. 7 on map) 

Pond - o p p o s i t e  V.A. 6 1  
H o s p i t a l  , Dayton,  Oh io  
( 8  m i .  NE o f  Mound Lab, 
l o c a t i o n  8 on map) 

Pond - Possum Creek 
Reserve,  Day ton ,  Ohio. 
( 6  n i i .  NE o f  Mound Lab, 
l o c a t i o n  9 on map) 

*Lowes t  d e t e c t a b l e  l i m i t  f o r  t r i t i u m  i n  w a t e r  i s  0.0060 x l o e 3  
m i c r o c u r i e / c c .  

* * R C G  - R a d i o a c t i v i t y  c o n c e n t r a t i o n  g u i d e  = 3  x m i c r o c u r i e / c c .  
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ABSTRACT 

The concentrat ion of radioact ive  inater ials  de tec ted  i n  the  
environment surrounding Mound Laboratory, Miamisburg, Ohio, 
i s  presented f o r  the f i r s t  h a l f  of 1969. The average con- 
cen t ra t ion  of radionucli.des f r o m  Mound Laboratory i n  the 
Great Miami River and i n  the  environmental a i r  was within 
t h e  s t r i n g e n t  standards of  sa fe ty  speci f ied  by the  Atomic 
Energy Commission. 



INTRODUCTION 

This report is a summary of the Environmental Monitoring Program con- 
ducted by Monsanto Research Corporation., Mound Laboratory, Miamisburg, 
Ohio. The program considers all of the projects at Mound Laboratory 
and all of the radioisotopes which could be released into the environ- 
ment. The monitoring procedures and counting techniques are those best 
suited for the detection and measurement of these radioactive materials. 

The Radioactivity.Concentration Guide (RCG) values in air and in water 
for the radionuclides in use at Mound Laboratory are taken from the USAEC - 
Manual, Chapter 0524. The Radioactivity Concentration Guides for 
environmental air knd water for the materials used at Mound Laboratory 
are : 

Air : 2 x 10"' microcuries per cubic centimeter (pCi/cc) 
Water: 7 x 10'~ microcuries per cubic centimeter (pCi/cc) 

Air: 1 x lrla microcuries per cubic centimeter (vCi/cc) 
Water: 5 x 10" microcuries per cubic centimeter (pCi/cc) 

Hydrogen-3 (Tritium) 

Air : 2 x microcuries per cubic centimeter (pCi/cc) 
Water: 3 x 10'~ microcuries per cubic centimeter (pCi/cc) 

The data in Tables 1 through 9 were generated by an IBM Systems/360, 
Model SOH computer at Mound Laboratory. Consequently, powers of ten 
for the maximum and average concentrations (pCi/cc) in these tables 
are expressed in conventional computer notation. For example: ' 



L I Q U I D  CONTAMINATION 

Polonium-Plutonium Liquid r ad ioac t ive  wastes from polonium and plutonium 
work a t  t he  Laboratory a r e  processed s e p a r a t e l y  t o  reduce the  concentra-  
t i o n  of t hese  r ad ionuc l ides  t o  a l e v e l  a t  which they  may be discharged to 
t h e  environment. Trea ted  polonium l i q u i d  waste i s  discharged t o  t h e  
Great  Miami River  v i a  a c losed  sewer l i n e  which a l s o  c a r r i e s  t h e  t r e a t e d  
p l a n t  sewage. The t r e a t e d  plutonium waste i s  discharged t o  a drainage 
d i t c h  which r u n s  through t h e  p l a n t  s i t e  and even tua l ly  reaches t h e  r i v e r .  

Tr i t ium Helium-3 being p u r i f i e d  a t  Mound Laboratory conta ins  smal l  
q u a n t i t i e s  of  t r i t i u m .  I n  a d d i t i o n ,  tritium i s  being recovered from 
va r ious  AEC tr i t ium-contaminated wastes.  Liquid waste generated by 
these  ope ra t ions  i s  t r e a t e d  ( d i l u t e d  wi th  water  when necessary)  and i s  
discharged t o  t h e  drainage d i t ch .  Some tri t ium-contaminated l i q u i d  
wastes  a r e  d i scharged  t o  t h e  c losed  sewer l i n e .  

Water Sampling Water samples a r e  c o l l e c t e d  weekly from t h e  Great Miami 
River ,  the  dra inage  d i t c h  and two ponds NE of  Mound Laboratory. A l l  
samples a r e  analyzed f o r  polonium, plutonium and t r i t i u m .  

Map 1 shows t h e  l o c a t i o n  o f  weekly water sampling po in t s  on the  Great  
Miami River .  

The r e s u l t s  o f  t h e  water  sampling .program a r e  presented i n  Tables 1, 2 
and 3. The d a t a  l i s t e d  i n  these  t a b l e s  i n d i c a t e  t h a t  t he  average con- 
c e n t r a t i o n s  o f  polonium, plutonium and t r i t i u m  i n  water discharged t o  
t he  environment were w e l l  beiow the  Rad ioac t iv i ty  Concentration Guides. 

AIRBORNE CONTAMINATION 

Polonium-Plutonium A i r  which i s  contaminated with  polonium and plutonium 
p a r t i c u l a t e s  i s  t r e a t e d  by passing i t  through abso lu te  f i l t e r s  before  it 
i s  discharged t o  t h e  environment v i a  s e v e r a l  bu i ld ing  s tacks .  

Tr i t ium A i r  which might be contaminated.with  gaseous tritium is  d i s -  
charged t o  t h e  environment v i a  s tacks .  

Off -S i te  A i r  Sampling A l l  environmental  a i r  samples a r e  c o l l e c t e d  
weekly t o  a d i s t a n c e  of  20 m i l e s  wi th  sampling equipment mounted i n  a 
one-ton pane l  t ruck .  Samples a r e  c o l l e c t e d  upwind and downwind from 
the  p l a n t  according t o  r o u t e s  drawn f o r  the  d i f f e r e n t  wind d i r e c t i o n s .  
The s e l e c t i o n  o f  t h e  a i r  sampling zone depends on the  wind d i r e c t i o n  on 
the  days t h a t  samples are c o l l e c t e d .  Since the  sampling zone is' 'dependent 
on t h e  wind d i r e c t i o n  it i s  poss ib l e  t h a t  a i r  samples from a l l  zones w i l l  - 
n o t  be c o l l e c t e d  during t h e  r e p o r t i n g  per iod.  Maps 2 and 3 show t h e  zones 
r o u t i n e l y  sampled. Resu l t s  of t h e  a i r  sampling program a r e  presented i n  
Tables  4 t o  9. Table 10 l i s t s  t h e  s p e c i f i c  l oca t ion  of sampling si tes 
by zone f o r  t h e  polonium and plutonium monitoring program. Table 11 l i s t s  
t h e  s p e c i f i c  l o c a t i o n  of sampling sites by zone f o r  the  t r i t i u m  
program. 



Airborne polonium and plutonium particulates are collected with a high 
volume air sampler. One-fourth 'of each filter paper is processed by 
spontaneous deposition to isolate polonium. The remaining three-fourths 
of each filter paper is processed chemically to remove polonium. The 
remaining alpha activity is interpreted as plutonium; however, some of 
this alpha activity is probably due to naturally occurring alpha emitters. 

Airborne tritium is monitored by bubbling air through a liquid scintilla- 
tion counting solution with p-dioxane as the organic solvent. The counting 
solution is counted directly in a liquid spectrometer. 
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Table LO 

SUMMARY OF AIR SAMPLING LOCATIONS 
FOR POLONIUM AND PLUTONIUM 

Sample 
No. 

North Zone 

Location Range 

Cincinnati-Dayton Pike and Crains Run 0-3 miles upwind 
Rd. (Miamisburg, Ohio) 

Mound Rd. and Benner Rd. (Miadsburg,  0-3 miles upwind 
Ohio) 

F i f t h  S t .  and Cent ra l  Ave. 
(Miamisburg, Ohio) 

Upper River Rd. and Sold ie rs  Home- 
Miamisburg Rd. 

One mile nor th  on Upper River Rd. 
from previous sanple  

0-3 miles downwind 

0-3 m i l e s  downwind 

0-3 miles downwind 

Farmersville-West Car ro l l ton  Rd. and 3-5 miles downwind 
So ld i e r s  Home-West Car ro l l ton  Rd. 

Union Rd. and Farmersville-West 3-5 miles  downwind 
Car ro l l t on  Rd. 

Dayton Speedway (near i n t e r s e c t i o n  of 5-10 miles downwind 
S t a t e  Route 4 and Liber ty  Dayton Rd.) 

Union Rd . and Liber ty  Dayton Rd. 5-10 miles downwind 

S iebez tha l e r  Ave. and North Dixie D r .  10-15 miles downwind 
(Dayton, Ohio) 

Tro twood , Ohio 10-15 miles downwind 

North Dixie D r .  and L i t t l e  York D r .  15 -20 miles downwind 
(Dayton, Ohio) 

Meeker S t .  and Heathc l i f fe  Rd. 
(Dayton, Ohio) 

15-20 miles downwind 

S t a t e  Route 49 a t  Clayton, Ohio 15-20 miles downwind 



Table 10 (continued) 

South Zone 

S ample 
No. Range 

0-3 miles  upwind l a  West o f f  S t a t e  Route 725 between r i v e r  
br idge  and r a i l r o a d  (Miamisburg, Ohio) 

Municipal Parking Lot on Cent ra l  Ave. 
(Miamis burg, Ohio) 

0-3 m i l e s  upwind 

Crains  Run Rd. and Medlar Rd. 0-3 miles  downwind 

Chautauqua, Ohio 0-3 m i l e s  downwind 

M i a m i  Drive-In Theater on Cincinnat i -  
Dayton Pike 

0-3 miles  downwind 

3-5 miles downwind S t a t e  Route 73 and I n t e r s t a t e  75 

S t a t e  Route 123 and Dayton-Oxford Rd. 3-5 miles downwind 

Red Lion, Ohio 5-10 miles downwind a 
Blue B a l l ,  Ohio ( eas t  edge.of  
Middletown, Ohio) 

5-10 m i l e s  downwind 

Lebanon, Ohio 10- 15 miles  downwind 

10-15 m i l e s  downwind 

15-20 miles downwind 

15-20 miles  downwind 

15-20 m i l e s  downwind 

Monroe, Ohio 

R t  . 48 and Mason Rd. 

Bethany Rd. and Mason ~ o n t ~ o m e r y  Rd. 

Bethany, Ohio 

E as t Zone 

.Rivervie% Ave. -and .Lower -Miamisburg Rd. 
(Miamisburg, Ohio) 

0-3 miles  upwind 

S t a t e  Route 725 and Union Rd. 0-3 m i l e s  upwind 

Mound Park 0-3 miles  downwind 

0-3 miles  downwind Benner Rd. and Byers Rd. 



Table LO (continued) 

E as t Zone 

S ample 
No. Location Range 

2c S t a t e  Route 725 and I n t e r s t a t e  75 0-3 miles downwind 

3a  Yankee S t .  and S t a t e  Route 725 3-5 miles downwind 

3b Waldruhe Park  on Springboro Pike 3-5 miles downwind 

4a  Clyo Rd. and Franklin S t .  (Center 'vil le,  5-10 miles downwind 
Ohio) 

4b S t a t e  Route 48 and Social  Row Rd. 5-10 miles downwind 

5a  Bellbrook, Ohio 10- 15 miles downwind 

5b U .S. 42 and Spring Valley- 
P a i n t e r s v i l l e  Rd. 

10-15 miles downwind 

6a Xenia, Ohio 15-20 miles downwind 

6b Spring Valley-Paintersvi l le  Rd. and 15-20 m i l e s  downwind 
S t a t e  Route 380 

6c M t .  Holly, Ohio 

West Zone 

l a  . Belvo Rd. and Gebhart Church Rd. 

l b  Maue Rd. . and Miamisburg-Springboro Rd. 

2a Miami Drive-In Theater on Cincinnati-  
Dayton Pike 

2b Riverview Rd. and Lower Miamisburg Rd. 

2c Lower Miamisburg Rd. and Jamaica Rd. 

3a S t a t e   out? 725 and S t a t e  Route 4 

3b Germantown, Ohio 

4a Manning Rd. and Anthony Rd. 

4b Oxford Rd. and Browns Run Rd. 

15-20 miles downwind 

0-3 m i l e s  upwind 

0-3 miles upwind 

'0-3 miles downwind 

0-3 miles downwind 

0-3 miles downwind 

3-5 miles downwind 

3 - 5 miles ' downwind 

5-10 miles downwind 

5-10 miles downwind 



Table 10 (continued) 

West Zone 

Sample 
No. Location 

5a Gratis, Ohio 

5b Greenbush Rd. and Stare Route 122 

6a Eaton, Ohio 

6b Camden, Ohio 

6c Somerville, Ohio 

Northeast Zone 

la Cincinnati-Dayton Pike and Benner Rd. 

l b  Miami Drive-In Theater on Cincinnati- 
Dayton Pike (Miamisburg, Ohio) 

2a Harmon Field (Miamisburg, Ohio) 

2b State Route 725 and Gincke Rd. 
(Mi amis burg, Ohio) 

2c Elm St. and Cincinnati-Dayton Pike 
(West Carrollton, Ohio) 

3a woody's Market on Cincinnati-Dayton 
Pike (West Carrollton, Ohio) 

3b Mad River Rd. and Alexandersville- 
Bellbrook Rd . 

4a Dorothy Lane and Springboro Pike 

4b State Route 48 and Stroop Rd.- Town 
and Country Shopping Center (Kettering 
Ohio) 

-- - --- 
- - - .  

5a Interstate 75 and Wagner-Ford Rd. 

5b Belmont Auto Theater, Patterson Rd. 
and County Line Rd. (Kettering, Ohio) 

Range 

10-15 miles downwind 

10-15 miles downwind 

15-20 miles downwind 

15-20 miles downwind 

15-20 miles downwind 

0-3 miles upwind 

0-3 miles upwind 

0-3 miles downwind 

0-3 miles downwind 

0-3 miles downwind 

3-5 miles downwind 

3-5 miles downwind 

5- 10 miles downwind 

5- 10 miles downwind 

10-15 miles downwind 



Table 10 (continued) 

Nor theas  t Zone 

Sample 
No. 

6a S t a t e  Route 201 and Chambersburg Rd. 15-20 miles downwind 

6b S t a t e  Route 235 (Ffirborn,  Ohio) 15- 20 miles downwind 

6c New Germany-Trebein Rd. and Fairground 15-20 miles  downwind 
Rd. - approximately 3 miles south of 
previous sample 

Northwest Zone 

l a  Mound Ave. and Benner Rd. 0-3 miles  upwind 

l b  Medlar Rd. and Miamisburg-Springboro Rd. 0-3 miles  upwind 

2a Cinc inna t  i - D  ayton Pike  and Mound Ave . 0-3 miles  downwind 
(Miamisburg, Ohio) 

2b Union Rd. and S t a t e  Route 725 0-3 mi les  downwind 

2c S t a t e  Route 725 and Jamaica Rd. 
. . 

3a Jamaica Rd. and S t a t e  Route 4 

0-3 mi les  downwind 

3-5 miles  downwind 

3b S t a t e  Route 4 and Farmersville-West 3-5 miles  downwind 
Car ro l l t on  Pike 

4 a  Diamond M i l l  Rd. and Mile Rd. 5-10 miles downwind 

4b Farmersvi l le  , Ohio 5-10 miles downwind 

5 a  Clayton Rd. and Providence Rd. 10-15 miles downwind 

5b Farmersville-Wes t Alexandria Pike 
and DeChant Rd. 

6a Brookvi l le ,  Ohio 

10-15 m i l e s  downwind 

15-20 miles downwind 

6b Lexington Salem Rd. and Preble  County 15-20 miles downwind 
Line Rd. 

6c Lexington Salem Rd. and Engle Rd. 15-20 miles downwind 



Table 10 (continued) 

Southe as t Zone 

Sample 
No. 

F i f t h  St .  and Central  Ave. (Miamisburg, 
Ohio ) 

Union Rd. and S t a t e  Route 725 

Mound Ave. and Benner Rd. 

Benner Rd. and Miamisburg-Springboro 
Pike 

Mound park'  ' 

Wood Rd. and-Pennyroyal Rd. 

South Montgomery County Airport on 
S t a t e  Route 741 a t  Austin Rd. 

Springboro, Ohio 

A t  TV Tower on Lytle-Five Points  Rd. 

S t a t e  Route 48 and S t a t e  Route 73 

Waynesville, Ohio 

S t a t e  Route 73, 1 mile east of S t a t e  
Route 4 2  

3 miles e a s t  of Harveysburg on 
S t a t e  Route 73 

6 c 3 miles e a s t  of Harveysburg on 
S t a t e  Route 73 

Southwest Zone 

l a  Stace Route 725 and A-l-exandersvi-l3e Rd. 

l b  S t a t e  Route 725 and Heincke Rd. 
(Miamisburg, Ohio) 

2 a Miami Drive-In Theater on Cincinnat i-  
Dayton Pike (Miamisburg, Ohio) 

0-3 miles upwind 

0-3 miles upwind 

0-3 miles downwind 

0-3 miles downwind 

0-3 miles downwind 

3-5 miles downwind 

3-5 miles downwind 

5-10 miles downwind 

5-10 miles downwind 

10-15 miles  downwind 

10-15 miles downwind 

15-20 miles downwind 

15-20 miles downwind 

15-20 miles downwind 

0-3 miles upwind 

0-3 miles upwind 

0-3 miles downwind 



Table LO (continued) 

Southwest Zone 

S ample 
No. Location 

Farmington Rd . and Chautauqua Rd. 

Farmington Rd. and Union Rd. 

Farmington Rd. and Bu t t e r  S t .  

C a r l i s l e ,  Ohio 

M i a m i  River Park on S t a t e  Route 73 
(Middletown, Ohio) 

Post Town, Ohio 

S t a t e  Route 4 and S t a t e  Route 73 

J acksonburg , Ohio 

S t a t e  Route 4 and S t a t e  Route 747 

New M i a m i ,  Ohio 

West Elkton Rd. and Tolber t  Rd. 

Range 

0-3 miles downwind 

0-3 miles downwind 

3-5 miles downwind 

3-5 miles downwind 

5-10 miles downwind 

5-10 miles downwind 

10-15 miles downwind 

10-15 miles downwind 

15-20 miles downwind 

15-20 miles  downwind 

15 - 20 miles downwind 



Table 11 

SUMMARY OF AIR SAMPLING LOCATIONS FOR TRITIUM 

North Zone 

Sample 
No. Locat ion  Range 

1 - Cincinnati-Dayton Pike and Crains 0-3 miles  upwind 
Run Rd. (Miamisburg, Ohio) . . 

2 F i f t h  S t .  and Cent ra l  Ave. (Miamisburg, 0-3 m i l e s  downwind 
Ohio) 

3 Farrnersville-West Ca r ro l l t on  Rd. and 3-5 miles downwind 
S o l d i e r s  Home-West Car ro l l t on  Rd. 

Dayton Speedway (near i n t e r s e c t i o n  of 
S t a t e  Route 4 and Liberty-Dayton Rd.) 

Trotwood, Ohio 

Meeker S t .  and Hea thc l i f f e  Rd. 
(Dayton, Ohio) 

Northeast  Zone 

Cinc inna t  i-Dayton Pike and Benner Rd . 
S t a t e  Route 725 and Heincke Rd. 
( Miamisburg, Ohio) 

Mad River Rd. and Alexandersvil le- 
Bellbrook Rd. ) 

S t a t e  Route 48 and Stroop Rd. - 
Town and Country Shopping Center 
(Ket te r ing ,  Ohio) 

Belmont Auto Theater - Patterson Rd. 
and County Line Rd. (Ket ter ing,  Ohio) 
. 

~ -- 
~ 

S t a t e  Route 235 ( ~ a i r & ,  0hio) 
- 

E as t Zone 

S t a t e  Route 725 and Union Rd. 

Mound Park 

5-10 m i l e s  downwind 

10- 15 miles downwind 

15-20 miles  downwind 

0-3 m i l e s  upwind 

0-3 m i l e s  downwind 

3-5 miles downwind 

5- 10 m i l e s  downwind 

10 - 15 m i l e s  downwind 

-- 
15-20 miles downwind - 

0-3 m i l e s  upwind 

0-3 m i l e s  downwind a 



Table 11 (continued) 

Eas t  Zone 

Sample 
No. Location 

3 Yankee S t .  and S t a t e  Route 725 3-5 miles downwind 

Clyo Rd. and Frankl in  S t .  
( C e n t e m i l l e ,  Ohio) 

U .  S. 42 and Spring Valley- 
P a i n t e r s v i l l e  Rd. 

Xenia, Ohio 

Southeast Zone 

Union Rd. and S t a t e  Route 725 

Benner Rd . and Miamisburg-Springboro 
Pike 

South Montgomery County Airport  on 
S t a t e  Route 741 a t  Austin Rd. 

A t  TV Tower on Lytle-Five Points Rd. 

S t a t e  Route 48 and Sta te 'Route  73 

Harveysburg , Ohio 

5-10 miles downwind 

10-15 miles downwind 

15-20 miles downwind 

0-3 miles upwind 

0-3 m i l e s  downwind 

3-5 miles downwind 

5- 10 miles downwind 

10- 15 miles downwind 

15-20 miles downwind 

South Zone 

1 Municipal Parking Lot on Cent ra l  Ave . 0-3 miles upwind 

2 Crains  Run Rd. and Medlar Rd. 0-3 miles downwind 

3 S t a r e  Route 73 and I n t e r s t a t e  75 3-5 miles downwind 

4 Blue B a l l ,  Ohio ( eas t  edge of 
f i d d l e  town, Ohio) 

5-10 miles downwind 

5 Monroe, Ohio 10-15 miles downwind 

6 Bethany Rd. and Mason-Montgomery Rd. 15-20 miles downwind 



Table 11 (continued) 

Southwest Zone 

S amp l e  
No. Location 

1 S t a t e  Route 725 and Heincke Rd. 
(Miamisburg, Ohio) 

Range 

0-3 miles upwind 

2 . Farmington Rd. and Union Rd. 0-3 miles  downwind 

3 Farmington Rd. and Bu t t e r  S t .  3-5 miles downwind 

4 Miami River Park on S t a t e  Route 73 5-10 miles  downwind 
(Middletown, Ohio) 

5 J acksonburg , Ohio 

6 New Miami,, Ohio 

10-15 miles  downwind 

15-20 miles downwind 

West Zone 

Belvo Rd. and Gebhart church Rd. 0-3 miles  upwind 

Riverview Rd. and Lower . . Miamisburg Rd. 0-3 miles downwind 

Germantown, Ohio 3-5 miles  downwind 

Oxford Rd. and Browns Run Rd. 5-10 miles  downwind 

G r a t i s ,  Ohio 10-15 miles downwind 

Camden, Ohio 15-20 miles  downwind 

Northwest Zone 

Mound Ave. and Benner Rd. 0-3 miles upwind 

S t a t e  Route 725 and Jamaica Rd. 0-3 miles  downwind 

Jamaica Rd. and S t a t e  Route 4 3-5 miles  downwind 

F amersv-CZlF, Ohio - 
- - 

5-3IO miles  downwind --- 

Clayton Rd. and Providence Rd. 10-15 miles  downwind 

Lexington Salem Rd. and Engle Rd. 15-20 miles  downwind 



MAP 1 - Great Miami River sample locations. 



MAP 2 - Proximity air sample zones. 
-- ---- ~ . - -- - . - - - - - - - - .- .- - - - 



MAP 3 - Distant a i r  sample zones. 
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Thc c o n c e n t r a t i o n  o f  r a d i o a c t i v e  m a t e r i a l s  d e t e c t e d  i n  
t h c  envirorinrcnt s u r r o u n d i n g  Mound L a b o r a t o r y ,  M i a m i s b u r g ,  
Ohio ,  is p r e s e n t e d  f o r  t h e  s e c o n d  h a l f  o f  1 9 6 9 ,  a n d  a  
summarv i s  p r e s e n t e d  f o r  t h e  e n t i r e  y e a r .  The a v e r a g e  
c o n c e n t r a t i o n  o f  r a d i o n u c l i d e s  from Mound L a b o r a t o r y  i n  
t h e  G r e a t  Miami R i v e r  and  i n  t h e  e n v i r o n m e n t a l  a i r  was 
w i t h i n  t h e  s t r i n g e n t  s t a n d a r d s  o f  safety s p e c i f i e d  
by t h e  Atomic Energy  Commission. 



INTRODUCTION 

T h i s  r e p o r t  i s  a  summary of  t h e  Environmental Moni tor ing  Program co11- 
duc t cd  by Nonsanto Research Corpora t i o n ,  Mound Labora to ry ,  Miami s b u r g .  
Ohio. The proyram c o n s i d e r s  a l l  o f  t h e  p r o j e c t s  a t  Mound Laboratory 
and a l l  of t hc  r a d i o i s o t o p e s  which could  be r e l e a s e d  i n t o  t h e  env i ron -  
ment.  Thc moni tor ing  procedures  and coun t ing  t echn iques  a r c  those  bes! 
sui.tccl far tlie d e t e c t i o n  and measurement of  t h e s e  r a d i o a c t  i v r  ma t e r  i ; ~  1.. 

T h c  R a d i o a c t i v i t v  Concen t r a t ion  Guide (RCG) va lues  i n  a i r  and in  water 
fo r  t he  r a d i o n u c l i d e s  i n  u se  a t  Mound Labora tory  a r e  taken from the  liS,IE(: 
Nanual ,  Chapter  0524. The R ~ d i o c l c t i v i t y  Concent ra t ion  Guidcs f o r  
environmental  a i r  and water  f o r  t h e  m a t e r i a l s  used a t  Mound L a b o r a t o r \  
a r c  : 

A i r :  2 x lo-" m i c r o c u r i e s  per  cub ic  cen t ime te r  ( ~ C i l c c )  
wa te r :  7 x lo-- m i c r o c u r i e s  pe r  cub ic  c e n t i m e t e r  (uCiIcc)  

A i.r : 1 x l a  m i   curies pe r  cubic  c e n t i m t e r  (uCiIcc)  
Water: 5 x 10"' m i c r o c u r i e s  pe r  cub ic  cen t ime te r  ( ~ C i l c c )  

Hydrogen-3 (Tr i t i um)  

A i r :  2 x  m i c r o c u r i e s  per  cubic  c e n t i m e t e r  (uCi /cc)  
Water:  3 x 10'~ m i c r o c u r i e s  per  cub ic  c e n t i m e t e r  (uCi / cc )  

Thc d a t a  i n  Tab le s  1 through 9 were gene ra t ed  by an  IBM Systemsl360,  
Model 50H computer a t  Mound Labora tory .  Consequent ly,  powers of t e n  
f o r  t h e  maximum and average  c o n c e n t r a t i o n s  (uCi/cc)  i n  t h e s e  t a b l e s  
a r e  exp res sed  i n  conven t iona l  computer n o t a t i o n ,  f o r  example: 



1.T.QlU D CONTAMINATION 

1'oIo1iiti111-I'li1ti?nii111i I.icluid r i ~ t l i o a c t i v e  w a s t e s  from po lon ium a n d  p l u t o n i \ ~ ~ : :  
1;ork a t  tfic Lahora t o r y  a r c  ~ ~ r o c c s s e t l  s e p a r a t e l y  t o  r e d u c e  t h e  c o n c e n t  ra - 
t ion o f  t h c s c  r a d i o ~ ~ l t c l  i d c s  t o  a  l c v c l  a t  which t h e y  may he d i s c h a r g e d  t o  
t h c  c n \ l i r o n n c n t .  TI-c*ntc.d ~ ~ o l o n i r ~ r n  - l i q u i d  w a s t e  i s  d - i s c h a r g c d  to  t h e  
C r e a t  F l i a m i  K i v c r  v i a  a closccl  sev.vr l i n e  which a l s o  c a r r i e s  t h e  t r e a t e c l  
p l a n t  s c ~ . : a ~ e .  The! t r c a  tccl p l i r ton ii~m w a s t e  i s  r l i schargcd  t o  a  d r a  i n a g c  
d i t c h '  \.~tii c.h r u n s  t h r o u g h  t h e  p l a n t  s i t e  and  e v e n t u a l l y  r e a c h e s  t h e  r i v e r .  

' T r i t  iurr: l lcl  i.um-3 hc!inp, p u r i f i c d  a t  Mound L a b o r a t o r y  c o n t a i n s  s m a l l  
r l u a n t i t  i c s  o f  tri t i tnn.  111 aticlit i o n ,  t r i t i u m  .is b e i n g  r e c o v e r e d  from 
v a r i o u s  AEC t r i t i t ~ m - c n n t a n l i n a t e t i  w n s t c s .  L i q u i d  w a s t e  g e n e r a t e d  by 
thesc? o p e r a t i o n s  is  t r e a t e d  ( d i l u t e d  w i t h  w a t e r  when n e c e s s a r y )  and  is 
d i s c h a r g e d  t o  t h e  d r a i n a g e  d i t c h .  Some t r i t i u m - c o n t a m i n a t e d  l i o u i d  
w a s t e s  o r e  d i s c h a r g e d  t o  t h e  c l o s e d  s e w e r  l i n e .  

L'atcr S a m p l i n g  Watcr sa .nplcs  a r e  c o l l e c t e d  week ly  from t h e  Great Miami 
R i v c r ,  t h e  d r a i n a g e  d i t c h  and  two ponds NE o f  Mound L a b o r a t o r y .  A l l  
s a m p l e s  a r c  a n a l y z e d  f o r  polonium,  p l u t o n i u m  and  t r i t i u m .  

Nap 1 shows t h e  l o c a t i o n  o f  ;l?eekly rsrater s a m p l i n g  p o i n t s  on t h e  G r e a t  
Miami R i v c r .  

Thc r e s u l t s  o f  t h e  w a t e r  s a m p l i n g  program are p r e s e n t e d  i n  T a b l e s  1, 2 
and  3. The d a t a  l i s t e d  i n  t h e s e  t a b l e s  i n d i c a t e  t h a t  t h e  a v e r a g e  con-  
c e n t r a t i o n s  o f  polonium,  p lu ton ium and  t r i t i u m  i n  w a t e r  d i s c h a r g e d  t o  
t h e  env i ronment  were w e l l  below t h e  R a d i o a c t i v i t y  C o n c e n t r a t i o n  G u i d e s .  

AIRBORNE CONTAMINATION 

Polonium-Plutonium A i r  which i s  c o n t a m i n a t e d  w i t h  polonium and  p l u t o n i u m  
p a r t i c u l a t e s  i s  t r e a t e d  h v  p a s s i n g  i t  t h r o u g h  a b s o l u t e  f i l t e r s  b e f o r e  i t  
i s  d i s c h a r g e d  t o  t h e  env i ronment  v i a  s e v e r a l  b u i l d i n g  s t a c k s .  

T r i t i u m  A i r  which niight he c o n t a m i n a t e d  w i t h  g a s e o u s  t r i t i u m '  is  d i s -  
c h a r g e d  t o  t h c  cnvironnient  v i a  s t a c k s .  

O f f - S i  te A i r  Samplinji  A l l  e n v i r o n n i e n t a l  a i r  samples  a r e  c o l l e c t e d  
weekly t o  a  d i s t a l i c e  nf  2 0  nriles w i t h  s a m p l i n g  equ ipment  mounted i n  a  
o n e - t o n  p a n e l  t r u c k .  Samples a r e  c o l l e c t e d  upwind and  downwind from 
t h e  p l a n t  a c c o r d i n g  t o  r o u t e s  drawn f o r  t h e  d i f f e r e n t  wind d i r e c t i o n s .  
The s e l e c t i o n  o f  t h e  a i r  sampl ing  zone depends  on t h e  wind d i r e c t i o n  on 
t h e  d a y s  t h a t  samples  a r e  c o l l e c t e d .  S i n c e  t h e  s a m p l i n g  zone i s  dependen t  
on t h e  wind d i r e c t i o n  i t  i s  p o s s i b l e  t h a t  a i r  samples  from a l l  z o n e s  w i l l  
n o t  be c o l l e c t e d  d u r i n g  t h e  r e p o r t i n g  p e r i o d .  Maps 2 a n d  3 show t h e  zones  

-- - 
r o u t i n e l y  sampled.  R e s u l t s  o f  t h e  a i r  s a m p l i n c  program a r e  p r e s e n t e d  i n  -- 
T a b l e s  4 t o - 9 .  The d a t a  l i s G d  i n t h e s e - t a b l e s  i n d i c a t e  t h a t  t h e  a v e r a g e  
c o n c e n t r a t  i o n  o f  polonium,  p lu ton ium and  tritium i n  t h e  environments 1 a  i r 
i s  w e l l  below t h e  R a d i o a c t i v i t y  C o n c e n t r a t i o n  Guides .  T a b l e  1 0  l i s t s  t h e  
s p e c i f i c  l o c a t i o n  o f  s a m p l i n g  s i tes  by zone f o r  t h e  polonium a n d  p l u t o n i -  



ilm m o n i t c ~ r i n ~  program. T a b l e  11 l i s t s  t h e  s p e c i f i c  l o c a t i o n  o f  sampli!~; :  
s i t c s  by zone f o r  t h e  tritium m o n i t o r i n g  program. 

Airhorrlc polonium and plutonium p a r t  i c u l a t e s  a r e  c o l l e c t e d  on f i l t e r  
paper  w i t h  a  h igh  volume a i r  sampler .  One- four th  o'f each  f i l t e r  paper  
i s  proccbssed and analyzecl f o r  poloniurn. T h r e e - f o u r t h s  o f  each  f i l t e r  
papcgr i s  p roccsscd  and ana lyzed  f o r  plutonium. 

Ai rhornc  t r i t i u m  is moni tored  by bubb l ing  a i r  through a  l i q u i d  s c i n t i l l n -  
t i o n  c o u n t i n g  s o l u t i o n  w i t h  p-dioxane a s  t h e  o r g a n i c  s o l v e n t .  The coun t inx  
s o l u t i o n  i s  counted d i r e c t l y  i n  a  l i q u i d  spec t rome te r .  



T A H L E  1 

SUMMARY OF O F F - S I T E  U A T E R  M O N I T O R I N G  FOR P O L O N I U M  

J A N U A R Y -  J U N E  1969 

M A X I M U M  AVERAGE PERCFNT 
NUMBER OF C Q ~ C E N ~ R A T I O N *  C O N C E N T R A T I  ON* O F  RCG**  

S A M P L E S  ( E - 9  (F -9  FOR 
S.SULE-LlitB1Ulti L13UECLED rJ1tRQUILLLC.l Bl.C.RDtURJF/Ct) ByERAI;E 

MOUND L A B  D R A I N A G E  24 
t 3 I T C H  ( L O C A T I O N  
NO. 1 ON P A P I  

L I N D E N  A V L .  H W I 3 G E e  2 4  
M I A Y I S S I J R G *  O H I O  
( U P S T R E A M - L O C A T  I O N  
NI1. 2  n N  H A P )  

PI!IJND L 4 t )  t F F L : ' ? N T  2 4  2 1 1 7 . 1 2  267.94 3 8 . 2 8  
( L O C A T  I I I N  NO. 3 O N  
H A P )  

25" Y O .  D O k N S I R E A M  2 4  2 9 . 7 3  
F P O Y  YOlJNC L A H  
E F F L U E N T  ( L O C A T  I O N  
h'O, 4 n N  H A P )  

CHAUTPUOUA ROAD 2 4  3 7 1  17 1 7 . 2 3  2 - 4 6  
B R I D G E  ( L C C A T I O N  
NO. 5 ON MAPJ  

CHAUTAUOUA DAM ( L O C A -  24 
T I O N  NO. 6 ON M A P )  

F R A N K L I N *  O H I O  ( L O C A -  24 
T I O N  NO. 7 O N  M A P J  

POND - O P P O S I T F  V.A. 2 3 
H f l S P I T A L *  DAYTONIOHIO 
( 8  H I .  N E  OF MOUND L A R )  

POND - POSSUM C R E E K  2 3  
RESERVE,  C A Y T O N v O H l O  
16 M I .  N E  OF MOUND L A B )  

* L O U E S T  O E T E C T A R L E  L I M I T  FOR P O L O N I U M  I N  WATER I S  1.80 X E -9  
M I C R O C U R  I E / C C .  A L L  S A M P L E S  WHlCH WERE NOT D E T E C T  A B L E .  WERE S E T  
EQUAL TO T H I S  V A L U E  WHEN AVERAGE V A L U E S  WERE C A L C U L A T E D .  

* *  R C C  - R A D I O A C T  I V f T Y  C O N C E N T R A T I O N  G U I D E .  



T A H L E  l ( C O N T I N U E D 1  

SUMMARY OF O F F - S I  TE WATER M n N I T O R I N G  F O R  P O L O N I U M  

M A X I  MUM A V F R A G E  P E R C t  r ~ l  
NUMSER [IF Cf lNCFNIRAT I C N *  C O N C E N T R b T I  ON*  OF  Q C G * *  

S A M P L E S  ( F - 9  ( E - 9  F CCi 
S A Y E L E - L C L A U B  LLILLLtUiP UL0III;ULELLLl d l C B D ~ L L ~  AU~~ALL 

L  I NDFN A V F  a Q  l DGF I 2 3 
M I A Y I S R U R C ,  O H I O  
( U P S T R F P Y - L O C A T  I O N  
h10. ? ON P b P l  

MOUYD L A B  E F F L U E h T  22 
( L O C A T I I I N  NO. 3 ON 
MAP ) 

2 5 0  YO. D C W N S T R E A H  22 
F R O Y  Y.3UNC L A @  
E F F L U E V T  ( L O C A T  I C N  
h@. 4 3N P A P 1  

C HAUT 41JdU A k O A D  2 2  
RR 1  OGE ( L G C A T  I O N  
NO. 5 ON M A P 1  

CH4UTA113UA DAM ( L O C A -  21, 
T  I n N  NO. 6 ON M A P )  

P O V D  - n P P 0 S I T f  V.A. 2 3 
H O S P I  T 4 L  9 D A Y T O N I O H I O  
( 8  M I .  NF OF MflUNO L A 8 1  

. POND - POSSLIY CREEK 2 3 
R E S E R V E *  D A Y T O N ~ r O H I O  
( 6  M I .  Nt OF MOUND L A B )  

* L O W F S T  D E T E C T A R L E  L I M I T  FOR P O L O N I U M  I N  WATER I S  1.80 X E - 9  
' 4 I C R o C U R  I E / C C .  A L L  S A M P L E S  W H I C H  WERE N O T  D E T E C T A B L E  WERE S E T  
E Q U A L  TO T H I S  V A L U E  WHFN A V E R A G E  VALUES WERE C A L C U L A T E D .  

* o  R C G  - W A D I O A C T  I V l T Y  C O N C E N T R A T I O N  G U I D E .  



T A B L E  1 I C O N T I N U E D )  

S U M M A R Y  O F  O F F - S I T F  W A T E R  M O N I T O R I N G  F O R  P O L O N I U M  

M A X I M U M  A V F R A G E  P t R C C N r  
N U M P E R  [ I F  C O N C E N T R A T I C N *  C O N C E N T R A T I O N *  OF WCC** 

S A H P L F S  ( C - Q  I E-9 F O R  
U ~ E L L , L L L A I ~ U Y  LULLELLEU ~ L S D L K R I E L L L ~  B u n u u u u  BURALL 

L I N D E N  A V t .  R R I D G E r  4 7 2 - 1 0  1 - 8 2  G.26 
M I  A M !  5 9 1 J R C r  O H I ! l  
( U P S T R E I M - L f I C A T  I O N  
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D E T E C T A R L f  WERE S E T  E Q U A L  TO T H E S E  V A L U E S  WHEN A V E R A G E  V A L U E S  
WERE C A L C U L A T E D .  

** R C G  - R A O I O A C T  I V I  TY  C O N C E N T R A T I O N  G U I D E .  



TAHLE a 

SUMMARY OF O F F - S I T E  A I R  M O N I T O R I K G  FOR P L U T O N I U M  

JULY-DECEMBER 1966 

MAXIMUM AVERAGE PERC E N 1  
NUMBER OF CONCENTRATION* CONCENTRATION*  OF RCG** 

RANGE SAMPLES L E - 1 4  (E-14 FOR 
I h l L E S 1  LDLLEUED A L L B D U R l L L L L I  M U R n t U W l  AYERALE 

C - 3  
(DOUNW I N D  

3 - 5  
(DOWNWIND 1 

C - 3  
( DOUNW I N D  1 

3 - 5  
(DOWNWIND 1 



T A B L E  6  ICCNTINUED)  

SLJHMAWY OF OFF-SI  TE AIR MONITOR1 hG FOR PLUTONIUM 

JULY-DECEMBER 1 9 6 9  

M A X ?  Ml.lM AVERAGE 
NUHRER OF CONCENTRATION* CONCENTRAT I ON* 

K A N G f  S A M P L E S  ( E - 1 4  ( E - 1 4  
L Y l L f  U L Q L L K X P  Y L C B Q U B l E L U l  B l t R o c w U U l  

p - 3  
(UPU IND 1 

? - 5  1 
( DOwNw IND 1 

10 - 1 5  3 
( DOhNw IND I 

1 s  - 2 9  3 
(COWNN I N D  1 

P ERC ENi 
OF RCG** 

FOG 
A M B A L L  



TABLE 6 ( C O N T I N U E D )  

S U M M A R Y  OF O F F - S I T E  A I R  b !ONITORIKG FOR P L U T O N I U M  

JULY-DECEMBER 1969 

M A X I M U M  A V F R A G E  P E R C E N T  
NUMBER OF C O N C E N T R A T I O N *  CONCENT R A T  I ON*  OF  R C G * *  

RANGE SAMPLES ( F - 1 4  ( E - 1 4  F  0-R 
If!lLAESI LDLLELIEP MKRRURlUUl Mlt%RtllRLEL.LLl AYEEALE 

c - 3  
( U P W I N D )  

0 - 3  
( U P W I N D )  

( ' - 3  
(DOWNWIND 1 

3 - 5  
( D O W N W I N D )  



SCMMARY O F  O F F - S I T E  A I R  P O N I T n R I h G  FOR PLUTONIUM 

J U L Y - D E C E M B E R  1969 

M a  x I MUM AVERAGE P E R C E N T  
N\lWPEE OF C O N C E N T R A T I  ON* CONCENTRATION* OF RCG**  

K A Y G E  SbMPL € 5  ( E - 1 4  ( E - 1 4  FOR 
I Y I L E S I  LJ LL ELI W M K B U B I U U  MltRfltULELUl AYLBALE 

1 5  - 2 7  1 
(DOhrUW I V D J  



T A B L E  6 ( C O N T I N U E D )  

SUMMARY OF O F F - S I  TE A 1  W M O N I T O R  I kG FOR PLUf O N I U H  

J U L Y - D E C E M B E R  1969 

* L O H E S T  D E T F C T A B L t  L I M I T  F O R  P L U T O N I U M  I N  A I R  I S  0.13 X E - 1 4  
* I C R U C U R I E / C C  FOR S A M P L E S  C O L L E C T E D  0-3  F l I L E S  U P H I N D I  3-5 M I L E S  
OOWNuINCw 5-19 M I L E S  DQWNb i IND  AND 10-15 M I L E S  DOWNWIND.  T H E  LDL 
I S  0 . n 9  x E - 1 4  MICROCIJRIE/CC F O R  SAMPLES COLLECTED 9-3 rims 
D O W N M I N C  A N D  1 5 - 2 0  M I L E S  DOWN WIND^ A L L  V A L U E S  W H I C H  WERE k O T  
D E T E C T I R L E  W E R F  S E T  E Q U U  T O  THESE V A L U E S  WHEN A V E R A G E  V A L U E S  
WERE C A L C U L A T E D .  

*a  RCG - R A D i U I C T I V I T Y  C O N C E N T R A T I O N  G U I D E *  



TABLE 7 

SLHMAWY flF OFF-Sl rE AIR WONITORIKG FOR PLUTONIUM 

JANUARY-JIJNE 1 9 6 9 9  ALL ZONES 

M A X I  MUM AVERAGE 
NIIYt\CP I!F CnNCENTRATION* CONCENTRATION* 

S A M P L E S  ( F - 1 4  ( E - 1 4  
WI.LELE1Z YKBPUSIELLC1 EXqBtURIYCtl 

10 - 15' 1 4  
(DOWNWIND) 

P E R C E N T  
OF R C G * *  

FOU 
AYhEXiL 

JIJLY-I)FCEMRER 1 9 6 9 ,  ALL ZONES 



T A B C F  7 ( C C N T I N U E D )  

SUMMARY OF O F F - S I  TE A I R  M G N I T O R I h G  F O R  P L U T O N I U M  

J A N U A R Y - O E C E M B E R  1969,  A L L  Z O N E S  

M A X I  MUM A V E R A G E  P F R C E N T  
N U H B E P  OF C O N C F N T R A T I f l k *  C O N C E N T R A T I O N *  OF R C G * *  

R A N G E  S A M P L E S  I€-14 ( E - 1 4  FOR 
UILESI  LOLLELUIJ H L C R D L L I ~ l f L t t l  M 1 Z I E R t l J B l u f L l  avER&f 

* L O M E S T  O E T E C T A B L F  L I M I T  F O R  P L U T O N I U X  I N  A I R  I S  0.13 X E - 1 4  
~ I C R O C U P ~ ~ / C C  F O R  S A M P L E S  COLLECTED 3 - 3  M I L E S  UPWIND* 3-5 MILES 
D D w h w I N D *  5 - 1 9  M I L E S  DOWNWIND AND 10-15 M I L E S  D O W N W I N D .  T H E  L D L  
I S  0.39 x F - 1 4  M I C R O C U R I E / C C  F C R  S A M P L E S  C O L L E C T E D  0 - 3  M I L E S  
D O H % ~ I N C  A h D  15-?P M I L E S  DOWNWIND. A L L  V A L U E S  W H I C H  WERE N O T  
D E T E C T A E L E  U E 2 F  S E T  E Q U A L  T O  T H E S E  V A L U E S  WHEN A V E R A G E  V A L U E S  
WERE C A L C U L A T E D .  

&* R C G  - R I O I O A C T I V I T Y  C O N C E N T R A T I O N  GUIDE. 



SL'MMARY I IF  O F F - S I T E  A I R  M O N I T O R I K G  F O R  T R I T l l J H  

M A X I M G K  A V E R A G E  p f I4 I: t !-; : 
NUYHEP O F  C O t J C E N T R A T l U N *  C O N C E N T R A T  I O N *  OF R C C ?  ; 

A N G E  S A M P l . E S  I F-9 (E-9 FOQ 
~ E ~ L E S ~  LULLEL If U Y L t f i R ~ B l E L L f  1 f lLI;BXUBlLLLLI AYEE ALL 

" - 3  7 
( DOwNu I N D  I 



SUMMARY OF O F F - S I T E  A I R  M O N I T C R I h G  FOR T P I T I U M  

JULY-DECEHRER 1969 

M A X I  MUM AVERAGE PERCENT 
hUMRER [IF C O N C E N T R A T I  CN* C O N C E N T R A T I O N *  OF R C G * r  

P ANGE SAHPLFS 1 E - Q  ( E - 9  FOR 
Ir lLE51 L I l U E L I L P  klILB!ILIlRlELLLl MlLeP~UBl fLL .L l  AYEABtE 

3 - 5  1 
( DOwNw IND I 

15 - 2r' 1 
( 00biNk IND 

C - 3 
( COWNbi I N D  1 

1P - 1 5  
- (DOWNW I U D )  

1 5  - 2'7 
( DOWNW I N D  1 



S L H M A R Y  nf O F F - S I T E  A 1 9  P O N I T C R I h G  F O R  T R I T I U M  

J U L Y - D E C E M B E R  1969 

M A X I  MUM A V E R A G E  P E R C E N l  
N I I M t 4 t R  i :F  C 3 N C E N T R A T I O N *  C O N C E N T R A T  I O N *  OF R C G * *  

RANGE S A M P L E S  ( E - C ,  I E-9  F O R  
IE4hLf l  LdLLELIED t l l L K Q t l l B l E L L L I  f l l L B a t U R l E l c c l  U E B B G E  

" - 3  
I lJPW I N D I  

NO S A M P L E S  LERE O R T A I N E D  I N  T H I S  L C h k  
B F C A U S F  THE P R E V A I L I N G  W I N D S  W E R E  N O T  
IN T H I S . D I R E C T I O N  O N  D A Y S  S A M P L E S  
W E R E  C O L L E C T E D .  



SbHMAWY ( IF  O F F - S I T E  A I R  P O N I T O R I h G  F O R  T R I T I U M  

JULY-DECEMBER 1969 

M A X I M U M  AVERAGE 
NlrMRFR OF C O N C E N T R A T 1  ON* C O N C E N T R A T I O N *  

R A N L E  SAHPL F S ( E - 9  (F -9  
L E l L E 5 1  L D U E L I E 3  MKeDtUBIELLLl  M l t E R G U R l E L L I I l  

3 - 5  1 .  
( DIjWNU I U D  1 

PERCENT 
OF R C G * *  

F O R  
A Y E k A f  E 



T A B L F  R ( C O N T I N U E D )  

SUMMARY OF O F F - S I T E  A I R  H O N I T O R I K C  F O R  T R I T I U M  

J U L Y - D E C E M B E R  1969 

8 L O ~ F S T  C F T F C T A f l L f  L I M I T  FnR T R I T I U M  I N  A I R  I S  1.00 x E - 9  M I C R C -  
C u R I E / C . C .  A L L  V A L U ~ S  wr4IC.H WERE NOT D E T E C T A B L E  WERE S E T  E C U A L  
T O  T H I S  V A L i l F  W H E N  A V E R A G F  V A L U E S  H E R E  C A L C U L A T E D .  

a* R C G  - R P D I O A C T I V I T Y  C O N C E N T R A T I O N  G U I D E .  



SttMMAicY CIP I : F F - S I T t  A l k  P O r J I T C R l h G  FOR T R I T I U M  

JANUARY-JUNF 1 5 6 9 9  ALL ZCKES 

K A X I  MkF! AVERAGE P E R C ~ N T  
NuMRf-R (IF C ~ I N C ~ N T W A T I C N *  CCNCENTRAT I O N *  OF RCC*. 

RANG[  SAHPLFS ( F-U 4 E - 9  FflW 

1MlLE51  LULLELXP UILBRURIELGLII 2 U ; M L w  AYEBALE 

0 - 3  2 3 
( U P W I N D )  

5 - 1" 2 3  
I DOWNW IND 

J \ I L Y - D E C C M R E R  1 9 6 9 9  ALL ZONES 



T A B L E  9 ( C C Y T I N U E D )  

SUMMARY T)F O F F - S I T E  A I R  C O h l I f O R I h G  FOR T R I T t U M  

J A N U A R Y - D E C F M R E R  1969,  A L L  Z O N E S  

M A K l M U M  AVER AGE 
NlJMBEP OF C O N C E N T R A T I O N *  C O N C E N T R A T  I O N *  

a AVGE S A Y P L E S  ( E - 9  (E-9 
I B l L E S 1  L D U E U Q  f!lKR.OWBIELh;&1 CILIIBntLIBfELLLl 

P E R C E M I  
OF R C G * *  

FOR 
AYERAGE 

* L n u E s T  D F T F C T A B L F  L i n l T  FOR T R I T I U M  I N  A I R  I S  1 . o ~  x E - 9  HI .CRC-.  
C U R I F / C C .  A L L  V A L U E S  W H I C H  WERE N O T  D E T E C T A B L E  WERE S E T  E G U A L  
T O  T H I S  V A L U E  WHEN AVEWAGE V A L U E S  WERE C A L C U L A T E D -  

* *  R C G  - R A O l O A C T l V l T Y  C O N C E N T R A T I O N  G U I D E .  



T a b l e  LO 

Slll\L'lARY OF A 1  R SAMPLING LOC ITIONS 
FOR POLONIUH AND PWTONIUM 

N o r t h  Zone ' 

I.oc a t  i o n  Range 

(: i nc. i n n n r  i -Dayton  P i k e  and C r a i n s  Run 0-3 m i l e s  upwind 
Kd . ( M i  a m i s b u r g ,  O h i o )  

;\lound Kd. and  Benne r  Rd. (Miamisburg ,  ' 0 - 3  m i l e s  upwind 
011 i 0) 

F i f t h  S t .  iind C e n t r a l  Ave. 
( ? l i i i r n i s b i ~ r g ,  Oh io )  

0 - 3  m i l e s  downwind 

C'ppcar K i v c r  Kd. and S o l d i e r s  Home- 
?li arni shurg ltd. 

0 - 3  m i l e s  downwind 

One m i l e  n n r t h  o n  Upper R i v e r  Rd. 
i r o n :  p r e v i o u s  s a m p l e  

0 - 3  miles downwind 

Fnr rnc r sv i  1 le-West C a r r o l l t o n  Rd. and  3 -5  m i l e s  downwind 
So Id i e r s  Ilomc-Wcs t C a r r o l l t o n  Rd. 

1Jn ion  Hd. and t ' ; ~ r n i e r s v i l l e - W e s t  
C;irrr ,  11 t o n  Kd . 

3-5 m i l e s  downwind 

i!;:;::t)l~ S I X ' L . ( ~ W ~ I Y  ( n e a r  i n t e r s e c t i o n  o f  5 -  10 m i l e s  downwind 
S L  ; I L L .  I(ouLe 4 a n d  L i b e r t y  Day ton  Rd.) 

U n i t ~ ~ l  K t l .  ; ~ n d  I , i l ~ c r t y  g a y t o n  Rd. 5-10  m i l e s  downwind 

~ i ~ t , e : ; ~ t i ; ~ l c ~ -  Avc.  a n d  N o r t h  Dixie D r .  10 -15  m i l e s  downwind 
(I) ;I v L on', flli i c ) )  

* J ~ C I L W I I I > ~ ,  Ohio  10-15 m i l e s  downwind 

~ o r ~ h  D i x i c  D r .  and  L i t t l e  York D r .  15-20  miles downwind 
(DayLon, O h i n j  

Mecker S t .  and t i e a t h c l i f f e  Rd. 
(Day ton ,  Oh io )  . 

15-20 m i l e s  downwind 

S t a t e  Koute 49 a t  C l a y t o n ,  Ohio  15 -20  m i l e s  downwind ~ -~. - ~ - 



T a b l e  10 ( con t i nued )  

South  Zone 

S amp Le 
No. k c  . ~ t  i on  

l a  West off S t a t e  Route 725 between r i v e r  
b r i d g e  and r a i l r o a d  (Miamisburg,  Ohio) 

Lb Etunicipal  Pa rk ing  Lot on  C e n t r a l  Ave. 
(Pliarnisburg, O i ~ i o )  

2 n C r a i n s  Run Kd. and bledlar Rd. 

2b Chaut nuqua, Ohio 

2 c 3li nmi D r i v c - I n  T h e a t e r  o n  C i n c i n n a t i -  
Dnvton P ike  

3 a S t a t e  Route 73 and 1 n t e r s t a r . e  75 

3 h  S t a t e  Route 123 and Dayton-Oxford Rd. 

63 Red Lion,  Ohio 

4 b  Blue B a l i ,  Ohio ( e a s t  edge  o f  
? l iddletown,  Ohio) 

5 a Lebanon, Ohio 

5b Plon roe .  Oh i o  

6 a K t .  48  and Mason Kd. 

hb Bethany Hd. and Mason Montgomery Rd. 

6 c  Bethany,  Ohio 

Range 

0 - 3  m i l e s  upwind 

0-3 m i l e s  upwind 

0 - 3  miles downwi.~ltl 

0-3 m i l e s  downwind 

0 -3  m i l e s  downwir~d 

3-5 m i l e s  downwind 

3-5 m i l e s  downwind 

5-10 m i l e s  downwind 

5-  10 m i l e s  downwind 

10-15 miles downwind 

10- 15 .mi  les downwind 

15 - 20 m i  les downw i nrl 

15-20 m i  les downwi nd 

15-20 mi l e s  downwind 

E as  t Zone 

La Riverv iew Ave. and Lower Miamisburg Rd. 0-3 miles upwind 
(Miamisburg,  Ohio) 

l b  S t a t e  Route 725 and Union Rd. 0-3 miles upwind 

2a Mnund Park 0-3 miles downwind 

2b Benner Rd. and Byers Rd. 0-3 miles downwind 



Tab le  10 ( con t inued)  

E a s  t Zone 

S ;Imp l e  
No. Locat ion 

2c S t a t e  Route 725 and I n t e r s t a t e  ?5 

3a Yankee S t .  and S t a t e  Route 725 

3h Waldruhe Park on Spr ingboro  P ike  

4 a  C l y o R d .  a n d F r a n k l i n S t .  ( C e n t e r v i l l e ,  
Ohio) 

4b S t a t e  Route 48 and S o c i a l  Row Rd. 

5 a Bel lb rook ,  Ohio 

5 11 U.S. 42 and Spr ing  Val ley-  
P a i n t e r s v i l l e  Rd . 

6 a S e n i a ,  Ohio 

6b Spr ing  V a l l e y - P a i n t e r s v i l l e  Rd. and 
S t a t e  Houte 380 

6c H t .  Ho l ly ,  Ohio 

\ J e s t  Zone 

l a  Belvo Rd. and Gebhart Church Rd. 

l b  Maue Rd . and ~ i a m i s  burg-spr  ingboro Rd . 
2 a Miami Dr ive - In  T h e a t e r  on C i n c i n n a t i -  

Dayton Pike 

2 b  Kiverview Rd. and Lower Miamisburg Rd. 

2c Lower Miamisburg Rd. and J smaica Rd. 

3a  S t a t e  Route 725 and S t a t e  Route 4 

3b Germantown, Ohio 

4 a  Manning R J .  and Anthony Rd. 

4b Oxford Rd. andBrowns RunRd.  

Range 

0-3 miles downwind 

3-5 m i l e s  downwind 

3-5 m i l e s  downwind 

5 -10 m i l e s  downwind 

5-  10 m i l e s  downwind 

10-15 m i l e s  downwind 

10-15 m i l e s  downwind 

15-20 m i l e s  downwind 

15-20 m i  l e s  downwind 

15-20 m i l e s  downwind 

0-3  m i l e s  upwind 

0 -3  m i l e s  upwind 

0-3 m i l e s  downwind 

0 -3  m i l e s  downwind 

0-3 m i l e s  downwind 

3-5 m i l e s  downwind 

3-5 m i l e s  downwind 
- - 

5-10 m i l e s  downwind 

5-10 m i l e s  downwind 



Tab le  LO ( con t inued )  

West Zone 

Sample 
No. Loc a t  i on  

5a  G r a t i s ,  Ohio 

5b Greenbush Rd. and S t a t e  Route 122 

6 a Ea ton .  Ohio 

6b Camden, Ohio 

6 c Somrrvi  1 l e  , Ohio 

Nor theas t  Zone 

l a  C inc inna t i -Day ton  P ike  and Benner Rd. 

l b  Pliami Dr ive - In  T h e a t e r  on C i n c i n n a t i -  
Dayton Pike (Miamisburg, Ohio) 

2 a Harmon F i e l d  (Miamisburg, Ohio) 

2b S t a t e  Koutc 725 and Heincke Rd. 
(Pliamisburg, Ohio) 

2 c E l m  S t .  and C inc inna t i -Day ton  Pike 
(\Jest C a r r o l l c o n ,  Ohio) 

3a ~ o o d ~ ' s  Market c>n Cincinna t i -Dayton  
P ike  (West C a r r o l l t o n ,  Ohio) 

3b Mad River  Rd . and A l e x a n d e r s v i l  le- 
Bel lbrook  Kd. 

La Dornchj. Lane and Spr ingboro  P ike  

'4b S c a t c  K o u t e 4 8 a n d S t r o o p h d . - T o w n  
and Count ry  Shopping C c n t e r  ( K e t t e r i n g  
Ohio) 

5a  1 n t e r s t a t . e  75 and Wagner-Fcrd Rd. 

5b Relmont Auto T h e a t e r ,  P a t t e r s o n  Rd. 
and County Line Rd. ( K e t t e r i n g ,  Ohio) 

Range 

10-15 m i l e s  downwind 

LO- 15 m i l e s  downwind 

15-20 miles downwind 

15-20 m i l e s  downwi~iii 

15 -20 miles downwind 

0-3 m i l e s  up\svind 

0-3  mi l e s  upwind 

0-3 m i  l e s  downvincl 

0 -3  m i  l e s  doiani;.i nd 

0 - 3  m i l e s  downwind 

3-5 m i l e s  downwind 

3-5 m i l e s  downwind 

5-10 m i l e s  downwind 

5-10 m i l e s  downwind 

10-15 m i l e s  downwind 

10-15 m i l e s  downwind 



Table LO (continued) 

Northeast Zone 

S amp le 
No. 

6a Stace Kncte 201 and Chambersburg Rd. 15-20 miles downwind 

O b  S t s t e  Route 235 (Fairborn, Ohio) 15- 20 miles downwind 

6c Ncw Cc r n ~ a : ~ y  - T ~ - e k  in Rd . and Fairground 15-20 miles downwind 
Kd.- approximately 3 miles south of 
previous sanlple 

Northwest Zone 

13 blnund Ave. and Renner Rd. 0-3 miles upwind 

lb Pled lar Hd. and Hiamisburg-Springboro Rd. 0-3 miles upwind 

2 a Cincinnati-Dayton Pike and Mound Ave. 0-3 miles downwind 
(Miamisburg, Ohio) 

2b Union Kd. and State Route 725 0-3 miles dcwnwind 

Zc S:ate Route 725 and Jamaica Rd. 0-3 mi 1;s downwind 

3 a Jamaica Rd. and State Route 4 3-5 miles downwind 

3 b  St ate Route 4 ' and Farmersville-West 3-5 miles downwind 
Carrollton Pike 

4 a  Diamond >fill Rd. and Mile Rd. 5-10 miles downwind 

h!, Farmersville, Ohio 5-10 miles downwind 

5.3 Clayton Rd. and Providence Rd. 10-15 miles downwind . 

5b Farmersville-West Alexandria Pike 
and UeChant Rd . 

10-15 miles downwind 

6a Rrookville, Ohio 15-20 miles downwind 

- 6b Lexington Salem Rd. and Preble County 15 - 20 nli les downwind 
Line Rd. -. - 

6 c Lexington Salem Rd. and Engle Rd. 15-20 miles downwind 



Tab le  10 ( con t i nued )  

S o u t h e a s t  Zone 

Sample 
N o  . 

1 a F i f t h  S t .  and C e n t r a l  Ave. (Miamisburg,  0-3 m i l e s  upwind 
Ohio) 

l b  Union Kd. and S t a t e  Route 725 0 -3  m i l e s  upwind 

2 a Mound Ave. and Benner Kd. 0 -3  m i l e s  downwil~d 

'>h Ben~ie r  Kd. and Pliamisburg-Springboro 0-3  m i l e s  downwind 
P ike  

3 a \Good Kd. and Pennyroyal  Rd. 3 - 5 m i  l e s  downw i 1 1 ~ i  

3b South  Plontgomery County A i r p o r t  on  
S t a t e  Koute 741 a t  A u s t i n  Hd. 

4a  Sp r ingbo ro ,  Ohio 

A t  TV Tower on  Ly t l e -F ive  P o i n t s  Rd. 

S t a t e  Koute 48 and S t a t e  Route 73 

Waynesvi l l e  , Ohio 

S t a t e  Koute 73, 1 m i l e  e a s t  o f  S t a t e  
Koute 4 2  

3 miles e a s t  o f  Harveysburg on 
S t a t e  Koute 73 

3 m i l e s  e a s t  o f  Harvcysburg on  
S t a t e  Route 73 

Southwest  Zone 

S t a t e  Route 725 and A l e x a n d e r s v i l l e  Rd. 

S t a t e  Route 725 and Heincke Rd. 
(Miamisburg,  Ohio) 

Miami D r i v e - I n  T h e a t e r  on C i n c i n n a t i -  
Dayton P i k e  (Miamisburg,  Ohio) 

3-5 mi l e s  downwi11J 

5-10 m i l e s  downwind 

5-10 m i l e s  downwind 

10-15 miles downwind 

10-15 m i l e s  downwind 

15-20 m i l e s  downwind 

15-20 miles downwind 

15 - 20 m i  les downw iud  

0-3 miles upwind 

0-3  miles upwind 

0-3  m i l e s  downwind 



Sample 
No. 

Table 10 (continued) 

Southwest Zone 

Loc at ion 

Farmington Rd. and Chautauqua Rd. 

Farmington Rd. and Union Rd. 

Farmington Rd. and Butter St. 

Carlisle, Ohio 

Fliami River Park on State Route 73 
(?I 'dd letown, Ohio) 

Post Town, Ohio 

State Rours 4 and State Route 73 

Jac ksoqburg, Ohio 

State Route 4 and State Route 747 

New Miami, Ohio 

West Elkton Rd. and Tolbert Rd. 

Range 

0-3 miles downwind 

0-3 miles downwind 

3-5 miles downwind 

3-5 miles downwind 

5- 10 miles downwi nd 

5- 10 mi les downwi lid 

10 - 15 mi les downw i nd 
10-15 miles downwind 

15- 20 miles downwind 

15-20 miles downwind 

15 - 20 mi les downwind 



Table 11 

SUbFIAHY OF A1 R SAMPLING LOCATIONS FOR TRITIUM 

North Zone 

Sample 
No. Locat ion Range 

1 Cinc innat i-Dayton Pike and C r a i n s  0-3 mi les  upwind 
Run Rd. (Miamisburg, Ohio) 

2 F i f t h  S t .  and C e n t r a l  Ave. (Hiamisburg, 0-3 mi l e s  downwind 
Ohio) 

3 Farmersville-Wes t C a r r o l l t o n  Rd. and 3-5 mi les  downwind 
S o l d i e r s  Home-Wes t C a r r o l l t o n  Rd. 

4 Dayton Speedway (nea r  i n t e r s e c t i o n  of 5-10 mi les  downwind 
S t a t e  Route 4 and Liberty-Dayton Rd.) 

5 Trotwood, Ohio LO- 15 mi les  downwind 

6 bleeker S t .  and H e a t h c l i f f e  Rd. 
(Dayton, Ohio) 

Nor theas t  Zone 

15-20 mi les  downwind 

Cinc innn t  i-Dayton Pike and Benner Rd. 0-3 mi les  upwind 

S t a t e  Rouce 725 and Heincke Rd. 
(Miamisburg, Ohio) 

Mad River Hd. and Alexander sv i l l e -  
Bellbrook Rd.) 

S t a t e  Route 48 and S t roop  Rd. - 
Town and Country Shopping Center  
( K e t t e r i n g ,  Ohio) 

Belmont Auto Theater  - P a t t e r s o n  Rd. 
and County Line Rd. ( K e t t e r i n g ,  Ohio) 

S t a t e  Route 235 (Fa i rbo rn ,  Ohio) 

Eas t Zone 

S t a t e  Route 725 and Union Rd. 

Mound Park 

0-3 mi l e s  downwind 

3-5 mi l e s  downwind 

5-10 miles  downwind 

10- 15 m i  le-s downwind 

15-20 miles  downwind 

0-3  mi les  upwind 

0-3 mi les  downwind 



Tab le  11 (con t inued )  

E a s t  Zone 

Sample 
No. 

3 Yankee S t .  and S t a t e  Route 725 

4 Clyo Rd. and F r a n k l i n  S t .  
( C e n t e r v i l l e ,  Ohio) 

5 U .  S .  42 and S p r i n g  Val ley-  
P a i n t e r s v i l l e  Rd. 

6 Xenia ,  Ohio 

S o u t h e a s t  Zone 

Range 

3-5 m i l e s  downwind 

5-10 miles downwind 

10-15 m i l e s  downwind 

15-20 m i l e s  downwind 

1 Union Kd. and S t a t e  Route 725 0 -3  m i l e s  upwind 

2 Benner Rd . and ~ i a m i s b u r ~ - ~ ~ r i n ~ b o r o  0 - 3  m i l e s  downwind 
Pike 

3 South Montgomery County A i r p o r t  on 3-5 m i l e s  downwind 
S t a t e  Route 741 a t  Aus t in  Rd. 

b Ar TI! Tower on Ly t l e -F ive  P o i n t s  Rd. 5- 10 m i l e s  downwind 

5 S t a t e  Route 48 and S t a t e  Route 73 10- 15 m i l e s  downwind 

6 Harveysburg,  Ohio 15-20 m i l e s  downwind 

s o u t h '  Zone 

1 Municipal  Park ing  Lot on C e n t r a l  Ave. 0 -3  m i l e s  upwind 

2 C r a i n s  Run Rd. and Medlar Rd. 0 -3  m i l e s  downwind 

3 S t a t e  Route 73 and I n t e r s t a t e  75 3-5 m i l e s  downwind 

4 Blue B a l l ,  Ohio ( e a s t  edge o f  
Middle town, Ohio) 

5-10 m i l e s  downwind 

5 Monroe, Ohio 10-15 miles downwind 

6 -Bethany Rd. and Mason-Montgomery Rd. 15-20 m i l e s  downwind 



Table  11 (cont inued)  

Southwest Zone 

S amp l e  
S o .  b c  a t  ion Range 

I S t a t e  Koute 725 and Heincke Rd. 
(bliamisburg, Ohio) 

2 Farmington Kd. and Union Rd. 

3 Farmington Kd. and B u t t e r  S t .  
1 .  

4 Miami River  Park on S t a t e  Koute 73 
(blidd letown, Ohio) 

5 Jacksonburg,  Ohio 

6 New Miami, Ohio 

0-3  mi l e s  upwind 

0-3 mi les  downwind 

3-5 mi l e s  downwind 

5-10 mi l e s  downwind 

10-15 miles downwind 

15-20 mi l e s  downwind 

West Zone 

1 Belvo Rd. and Gebhart Church Rd. 0-3 mi l e s  upwind 

2 Riverview Rd. and Lower Hiamisburg Rd. 0-3 mi les  downwind 

3 Germantown, Ohio 3-5 m i l e s  downwind 

4 Oxford Kd. and Browns Run Rd. 5-10 mi l e s  downwind 

5 G r a t i s ,  Ohio 

6 Camden, Ohio 

10- 15 m i l e s  downwind 

15-20 m i l e s  downwind 

Northwest Zone 

1 Mound Ave. and Benner Rd. 0-3 mi l e s  upwind 

2 S t a t e  Route 725 and Jamaica  Rd. 0-3 mi l e s  downwind 

3 Jamaica Rd. and S t a t e  Route 4 3-5 mi l e s  downwind 

4 F a r m e r s v i l l e ,  Ohio 5-10 mi l e s  downwind 

5 Clayton  Rd. and Providence  Rd. 10- 15 mi l e s  downwind 

6 Lexington Salem Rd. and Engle  Rd. 15-20 m i l e s  downwind 



GREAT MIAMI RIVER SAMPLE LOCATIONS 

MAP 1 - Great M i a m i  River san~ple Locations. 



CER 

PROXIMITY AIR SAMPLE ZONES 

N 

NAP 2 - Proximi ty  a i r  sample zones. 



FIAP 3 - Distant  a i r  s a m p l e  zones. 

- - -- - - - -- - - -- -- 



ENVIRONMENTAL MONITORING REPORT 

MONSANTO RESEARCH CORPORATIOhT 
A ~ U D S I O I A I Y  O F  Y O I I A W T O  o n r x r c r r  o o r r v r r ; ~  

M O U N D  L A B O R A T O R Y  
MIAYISBU RG, onlo O P E R A T E D  FOR 

UNITED' STATES ATOMIC ENERGY COMMISSION 
U. S O O m N M E M  COHlRACT NQ AT-l-OBNaS3 



ENVIROWEHtAL MONITORlNG REPORT: 
JANU ARY-JUNE 1968 

H. F. Anderson ond W. E. Sheehon 

AEC Research and Development REPORT 

MONSAxTO RE SEARCH CORPOR.4TION 
A S U B 5 1 D I A R Y  O I  M O N S A N T O  C O M P A N Y  

M O U N D  L A . . B O  R A T 0 R Y *  
MIAYJSBU RG, OHIO O P E R A T E D  F O R  

UNITED STATES ATOMIC ENERGY COMMISSION 
I.!. S. GOVERNMENT CONTRACT NO. AT-33-I-GEN-53 



HLH-I522 

f 10-4500 
UC-41 Health and Safety  

ENVl RONMENTAL MONITORING REPORT: 
JANUARY-JUNE I968 

Prepared by: H. F. Anderson 
W. E. Sheehm Issued: Aug. 27, 1968 

Appoved hy: H. E. neyer 

M O N S A N T O  R E S E A R C H  CORPORATION 
A Subsiduy ol Monsanto Compry, 

MOUND LABORATORY 
Micrn~sbutg. Ohto ~~mtd  for 

UNITED STATES ATOMIC ENEROY COMMISSION 
&I8 LMYI ICO?YI  w Ua8IQ.U 



TABLE OF CONTENTS 

L I S T  OF TABLES . . . . . . . . . . . . . . .  
L I S T  OF MAPS . . . . . . . . . . . . . . . .  
ABSTRACT . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  INTRODUCTION 

L I Q U I D  CONTAMINATION . . . . . . . . . . . .  
AIRBORNE CONTAMINATION . . . . . . . . . . . .  
TABLES . . . . . . . . . . . . . . . . . . .  
MAPS . . . . . . . . . . . . . . . . . . . .  

Page 

3 

3 

4 

5 

5 

6 

8 

39 



LIST OF TABLES 

Table Page 

1. Summary of o f f - s i t e  wa te r  moni tor ing  f o r  
polonium . . . . . . . . . . . . . . . . . .  8 

2. Summary of  o f f - s i t e  water  moni tor ing  f o r  
plutonium . . . . . . . . . . . . . . . . .  9 

3. Surmary of o f f - s i t e  wa te r  monitoring f o r  
t r i t i u m  . . . . . . . . . . . . . . . . . .  10 

4 .  Summarv of o f f - s i t e  a i r  monitoring f o r  
polonium . . . . . . . . . . . . . . . . . .  11 

5 .  Summary of  o f f - s i t e  a i r  monitoring 
f o r  polonium ( a l l  zones combined). . . . . .  16 

6 .  Summary of o f f - s i t e .  a i r  monitoring . . . . . . . . . . .  r e s u l t s  For plutonium 1 7  

7 .  Sunnnnry of  o f f - s i t e  a i r  monitoring 
. . . . .  f o r  plutonium ( a l l  zones combined) 22 

8 .  Summary of o f f - s i t e  a i r  monitoring f o r  . . . . . . . . . . . . . . . . . .  t r i t i u m  23 

g .  Sumnry of  o f f - s i t e  a i r  monitoring 
f o r  t r i t i u m  ( a l l  zones combined) . . . . . .  28 

10. Summary of a i r  sampling l o c a t i o n s  f o r  . . . . . . . . . . .  polonium and plutonium 29 

11. Summary of a i r  sampling l o c a t i o n s  f o r  
t r i t i u m  . . . . . . . . . . . . . . . . . .  36 

LIST OF MAPS 

Map Page 

1. Great  Miami River sample l o c a t i o n s  . . . . .  39 

2. Proximity a i r  sample zones . . . . . . . . .  40 

. . . . . . . . . .  3. Dis tan t  a i r  sample zones 41  



ABSTRACT 

The conccntrnt ion  o f  rad ioac t ive  mater ia l s  d e t e c t e d  i n  the  
environ~nc~i t  suri-oundinp; klound Laboratory, Miamisburg, Ohio, 
is presented for  t h e  f i r s t  h a l f  o f  1968. The average con- 
ccntrnt ion  of radionucl ides  from Mound Laboratory i n  the  
Grcnt Miami Rivcr and i n  t h e  environmental a i r  was w i t h i n  
t h c  s t r i ~ ~ r c ~ l t  stnlidards of s a f e t y  s p e c i f i e d  by t h e  Atcmic 
Energy Commission. 



INTRODUCTION 

This report is a summary of the Environmental Monitoring Program con- 
ducted by Monsanto Research Corporation, Hound Laboratory, Hiamijbur~, 
Ohio. The program considers all of the projects at Mound Laboratory 
and all of the radioisotopes which could be released into the environ- 
ment. The monitoring procedures and counting techniques are those b e s t  
suited for the detection and measurement of these radioactive materials. 

The Radioactivity Concentration Guide (RCC) values in air and in water 
for the radionuclides in use at Mound Laboratory are taken from the USXEC 
Manual, Chapter 0524. The Radioactivity Concentration Guides for 
environmental air and water for the materials used at Hound Laboratory 
are: - 
Polonium- 210 

Air: 2 x 1Ql1 microcuries per cubic centimeter (~Cilcc) 
Water: 7 x lQ7 .microcuries per cubic centimeter (uCi/cc) 

Plutonium- 238 

Air: 7 x l[rl* microcuries per cubic centimeter (uCiicc) 
Water: 5 x 1Q6 microcuries per cubic centimeter (~Cilcc) 

Hydrogen- 3 (Tritium) 

Air: 2 x 10'" microcuries per cubic centimeter (~Cilcc) 
Water: 3 x l W a  microcuries per cubic centimeter (uCi/cc) 

LIQUID CONTAMlNAIION 

Polonium-Plutonium Liquid radioactive wastee from polonium and pluconitlt: 
work at the Laboratory are processed separately to reduce the conccntro- 
tion of these radionuclides to a level at which they may be discharged to 
the environment. Treated polonium liquid waste is discharged to the 
Great Miami River via r closed sewer line which also carries the.trcatcd 
plant sewage. The treated plutonium waste 'is discharged to a drainage 
ditch which runs through the plant site and eventually reaches the river. 



Tritium Hclium-3 being purified at Mound Laboratory contains small 
quantities of tritium. In addition, tritium is being recovered from 
various AEC tritiuwcontaminated wastes. Liquid waste generated by 
these operations is treated (diluted with water when necessary) and is 
discharged to the same closed sewer line described above. Some tritium 
contaminated liquid wastes arc discharged to the drainage ditch which 
runs through the site and cvcntually reaches the river. 

Water Sampl in6 Water samples are collected weekly from the Great bliami 
River, the drainage ditch and two ponds NE of Mound Laboratory. All 
samples are analyzed for polonium, plutonium and tritium. 

Map 1 shows the location of weekly water sampling points on the Great 
t.li ,mi River. 

The results of t h e  water sampling prcgram are presented in Table I ,  
Table 2, and Table 3. The data presented in these tables indicate that 
the average concentrations of polonium, plutonium and tritium in water 
discharged to the environment were well below the Radioactivity Concen- 
tration Guides. 

AIRBORNE CONTAMINATION 

Polonium-Plutonium Air which is contaminated with polonium and 
plutonium particulates is treated by passing it through absolute filters 
before it is discharged to the environment via several building stacks. 

Tritium Air which might be contaminated with gaseous tritium is dis- 
charged to the environment via stacks. 

Off-Site Air Sampling All er~vironmental air samples are collected 
weekly to a distance of 20 miles with sampling equipment mounted in a 
one-ton panel truck. Samples are collected upwind and downwind from the 
plant according to routcs drawn for the different wind directions. The 
selection of thc air sampling zone depends on the wind direction on 
the days that samples are collected. Since the sampling zone is 
dependent on the wind direction it is possible that air samples from 
all zones will not bc collcctcd during the reporting period. Maps 2 and 
3 show the zones routinely sampled. Results of the air sampling program 
are prcscntcd in Tables G to 9. Table LO lists the specific location 
of sampling sites by zone for the polonium and plutonium monitoring 
program. Tablc 11 lists the specific location of sampling sites by 
zone for the tritium monitoring program. 

Airborne polonium and plutonium particulates are collected with a high 
volume air sampler. One-fourth of each filter paper is processed by 
spon-tnneous deposition -to tsolate po-Ionium. The remaining three-fourths 
of each filter paper is processed chemically to remove polonium. The 
remaining alpha activity is interpreted as plutonium; however, some of 
this alpha activity is prnbnbly due to naturally occurring alpha emitters. 



Airborne tritium LI m~nitored by bubbling afr through a liquid s c i n t  i LLa- 
counting solution with p-dioxane as the organic solvent. The counting 
so lut ion  is  counted d i r e c t l y  in a Liquid rpectrometer. 



T a b l e  1 

SUbPIARY OF OFF - S ITE WATER MONITORING FOR POLONIUM 

Janua ry - June  1968 

Number o f  M , u t i m m  Average P e r c e n t  o f  
Samples Concyentrationa Concen t r a t i on '  RCGb f o r  

Sample Lacat  i o n  C o l l e c t e d  0 u ~ i / c c )  (l(rO L ~ ~ I / ~ ~ )  Average 

blound Lab Drainage  2 4 21.62 4 .01  0.57 
Di t ch  ( l o c a t i o n  
No. 1 on map) 

Linden Ave. Br idge ,  24 1.80 1.80 0 .26  
biiami s burg ,  Ohio 
(ups t ream-  l o c a t  i o n  
No. 2 on map) 

Pbund Lab E f f l u e n t  
( l o c a t i o n  No. -3 on 
map 

250 yd Downstream 
from Mound Lab 
E f f l u e n t  ( l o c a t  ion 
No. 4 on map) 

Chautauqua Koad 24 
Bridge ( l o c a t  ion  
No. 5 on map) 

Chautauqua Dam ( l o c a -  24 
t i o n  No. 6  on map) 

F r a n k l i n ,  Ohio ( l o c a -  24 
t i o n  No. 7 on map) 

Pond - o p p o s i t e  V.A. 20 
H o s p i t a l ,  Dayton,  Ohio 
(8 m i .  NE o f  bbund Lab) 

Pond - Possum Creek 18  
Reserve,  Dayt-on, Ohio 
(6 m i .  NE o f  Mound Lab) 

'Lowest d e t e c t a b l e  l i m i t  f o r  polonium i n  w a t e r  is  1.80 x 10'' u ~ i / c c .  
A L L  samples  which were n o t  d e t e c t a b l e  were set e q u a l  to  t h i s  v a l u e  
when ave rage  v a l u e s  were c a l c u l a t e d .  

'RCC - R a d i o a c t i v i t y  C o n c e n t r a t i o n  Guide.  



Table 2 

S U M Y  OF OFF-SITE WATER MONXTORINC FOR PLUTONIUM 

January-June 19 68 

Number c f Maximum Average Percent of 
Samples Concentrat iona Concentration'  RCG: for 

Sample Locat ion  Col l ec ted  ( lWO uCi/cc)  (l(r9 u ~ i / c c )  Averarre - - _ _ _ _ _  . . -- --- - - - - -  . -  

blound Lab Drainage 24 681.14 9.62 
<26s4 l6 Ditch  ( l o c a t i o n  

No. 1 on map) \ -. 

Linden Ave. Bridge,  24 
bliamisburg, Ohio 
(upstream- loc  a t  ion  
No. 2 on map) 

Mound Lab E f f l u e n t  23 79.27 
( l o c a t i o n  No. 3 on 
map 

250 yd Downstream 24 36.31 
from Mound Lab 
E f f l u e n t  ( l o c a t  ion 
No. 4 on map) 

Chautauqua Road 24 
Bridge ( l o c a t i o n  
No. 5 on map) 

Chautauqua Dam ( loca -  24 
t ion  No. 6 on map) 

F rank l in ,  Ohio ( loca-  24 28.10 6.29 0.12 
t i o n  No. 7 on map) 

Pond - oppos i t e  V.A. 20 36.37 6.69 0.13 
H o s p i t a l ,  Dayton, Ohio 
( 8  m i .  NE of b u n d  Lab) 

Pond - Possum Creek 19  110.81 12.60 0.25 
Reserve, Dayton, Ohio 
(6  m i .  NE of k u n d  Lab) 

' b w e s t  d e t e c t a b l e  limit f o r  plutonium i n  water is  4.50 x LO" 
crCi/cc.  A l l  sampler which were n o t  d e t e c t a b l e  were set equal  
t o  t h i s  va lue  when average v a l u e s  were c a l c u l a t e d .  

RCC - Rad.ioac t i v i t y  Concentra t ion  Guide. 



Table  3 

SUbIMARY OF OFF-SITE WATER MONITORING FOR TRITIUM 

January-June 1968 

Number of Maximum Average Percent  o f  
Samples Concentrat ion '  Concentrat ion '  RCCb f o r  

Sample Locat ion  Col l ec ted  (10" u ~ i / c c )  u ~ i  /cc)  Average 

blound Lab Drainage 23 2.79 
D i  t c h  ( l o c a t i o n  
No. 1 on map) - 

Linden Ave. Bridge, 2 3 0.i6 
Niamisburg, Ohio 
(upstream- loca t  ion  
No. 2 on map) 

Mound Lab E f f l u e n t  2 3 1.13 0.27 9 .OO 
( l o c a t i o n  No. 3 on 
map ) 

250 yd Downstream 2 3 ' 0.19 
from blound Lab 
E f f l u e n t  ( l o c a t  ion 
No. 4 on map) 

Chautauqua Road 2 3 
Bridge (Location 
No. 5 on map) 

Chautauqua Dam ( l o c a -  23 
t ion  No. 6 on map) 

F r a n k l i n ,  Ohio ( loca -  23 
t i o n  No. 7 on map) 

Pond - oppos i t e  V.A. 20 
H o s p i t a l ,  Dayton, Ohio 
(8 m i .  NE of  bbund Lab) 

Pond - Possum Creek 18 
hese rve ,  Dayton, Ohio 
( 6  m i .  NE of bbund Lab) 

L o w e s t  detecttdbfe l i m i t  f o r  t r i t - ium -in wafer 18 8.05 x lF3 
, , ~ i / c c .  A l l  samples which were n o t  d e t e c t a b l e  were se t  equa l  
t o  t h i s  value when average v a l u e s  were c a l c u l a t e d .  

"KCC - Radioac t iv i ty  Concen t ra t ion  Guide. 



Table 4 

SUMMARY OF OFF-SITE AIR HONI'TORINC FOR PvLONIUH 

January-June 1968 

Number of Maximum Average 
Range Samples Concentrationb Concentrationa Percent of RCGb 
(miles) Collected ( l w 4  UC~/CC) < l r a 4  L'CI/CC) for Average 

North Zone 

0 -  3 3 3.53 
(upwind) 

0 -  3 3 40.42 
( downwind) 

3 -  5 3 3.07 
( downwind) 

5 - 10 3 4.04 
(downwind) 

10 - 15 3 2 . 2 6  
(downwind) 

15 - 20 3 1.47 
(downwind) 

Northeast Zone 

5 0 -  3 2.10 
(upwind) 

0 -  3 5 2.25 
(downwind) 

3 -  5 5 4.21 
(downwind) 

5 - 10 5 3.33 
( downwind) 

* 10 - 15 5 2.53 
( downwind) 

15 - 20 5 2.39 
(downwind) 



Table 4 (continued) 

SUWURY OF OFF-SITE AIR MONITORING FOR POIDNIW 

Number of 
Range Samples 
(miles) Collected 

0 - 3  2 
(upwind) 

C ! -  3 - 7 

(downwind) 

3 -  5 - 7 

(downwind) 

5 - 10 2 
(downwind) 

10 - 15 - 7 

(downwind) 

15 - 20 - 7 

(downwind) 

0 -  3 2 
(upwind) 

0 -  3 2 
(downwind) 

3 -  5 2 
(downwind) 

5 - 10 2 
(downwind) 

10 - 15 2 
(downwind) 

--- - .- ~ 

15 - 20 2 
(downwind) 

Maximum Average 
Concentration' Concentration' Percent of RCGb 
(lr" ~Ci/ccl ( 1 ~ "  VCI/CC) -- for A v e r a ~ c  

East Zone 

Southeast Zone 

3 . 3 6  



Table 4 (continued) 

SUMHARY OF O F F - S I T E  A I R  HONITORINC FOR P O I l l N f U n  

January-June 1968 

Number of  
Range Samples 

(mi les)  Collected 

0 -  3 4 
( upvind) 

0 -  3 G 
(downwind) 

3 -  5 4 
(downwind) 

5 - 10 4 
(downwind) 

10 - 15 4 
(downwind) 

Haximum Average 
Concentrationa Concentrationa Percent of RCGb 
J l V  l uCi /cc)  ( 1 ~ ~  U C ~ I C C )  for  Avrraee 

South Zone 

15 - 20 4 23.68 8.08 
( downwind) 

0 -  3 2 
(downwind) 

3 -  5 2 
(downwind) 

5 - 10 2 
(downwind) 

10 - 15 2 
(downwind) 

15 - 20 2 
(downwind) 

Southwest Zone 

4.98 3.68 



T a b l e  4 (continued) 

SMlARY OF OFF-SITE AIR MONITORING FOR POLONIUM 

Number of Maximum Average 
Range Samples Concentrationa Concentrationb Percent of RCGb 

Jmiles) Collected l r  U C ~  /cc) (1W l' uCi /cc) for Average 

West Zone 

0 -  3 1 1.50 
(upwind) 

0 -  3 1 1.72 
(downwind) 

3 -  5 1 2.30 
(downwind) 

10 - 15 1 0.80 
(downwind) 

i5 - 20 1 1.81 
(downwind) 

0 -  3 
(upwind) 

0 -  3 
(downwind) 

3 -  5 
( downwind) 

5 - 10 
(downwind) 

10 - 15 
(downwind) 

Northwes t Zone 

5 5.45 3.47 
. . 



Table 4 (continued) 

SUMMARY OF OFF-SITE AIR WNITORING FOR POWNIUM 

January-June 1968 

Number of Maximum Average 
Range Samples Concentration' Concentration' Percent of RCC 
(miles) Collected ( l(r" U C ~ / C C ~  ( 1r uci/cc) for Average 

Northwest Zone 

15 - 20 5 3.36 
(downwind) 

'Lowest-detectable limit for polonium in air is 0.80 x l(rl' 
UCi/cc for samples collected 0-3 miles uprind, 3-5 miles down- 
wind, 5- 10 miles downwind and 10-15 miles downwind. The LDL is 
0.53 x lV'* uCi/cc for samples collected 0-3 miles downwWind 
and 15-20 miles downwind. All values which were not detectable 
were set equal to these values when average values were calculated. 
LRCG - Radioactivity Concentration Guide. 



Table 5 

SUEDIARY OF O F F - S I T E  A I R  E.1ONITORINC FOR POLONIUM 

January-June 1968, A 1 1  Zones 

Maximum Average Percent of 
Range Numbcr of Concentration' con cent ratio^' Polonium RCGb 
(miles) Samples ( 1 ~ "  U C ~ / C C )  (10''' uci/cc) for Average 

0 -  3 24 44.02 4.30  
(upwind) 

0 -  3 2 4 40.42 4 .St 
(downwind) 

3 -  5 24 3 9 . 5 5  4.4i 
( downwind) 

5 - 10 2 4 
(downwind) 

10 - 15 24 
(downwind) 

15 - 20 24 23.68 2.83 
( downwind) 

'Lowest detectable limit for polonium in air is 0.80 x lV1' 
uCi/cc for  samples collected 0 - 3  miles upwind, 3-5 miles down- 
wind, 5- 10 miles downwind, and 10- 15 miles downwind. The LDL 
is 0 . 5 3  x lV14 uCi/cc for samples collected 0-3 miles down- 
wind and 15-20 miles downwind. All values which were not 
detectable were set equal to these values when average values 
were calculated. 

' RCC - Radioactivity Concentrnt ion Guide. 



Table 6 

SUFDIARY OF OFF- SITE AIR MONITORING RESULTS FOR PLUTONI UM 

Number of . Maximum Average 
Range Samples Concentration' Concentration Percent of RCC" 
(miles) Collected ( l(r U C ~  /cc) ( 1r U C ~  /eel for Averape 

North Zone 

0 -  3 3 
(upwind) 

0 -  3 3 
(downwind) 

3 -  5 3 
( downwind) 

5 - 10 3 
(downwind) 

10 - 15 3 
(downwind) 

15 - 20 3 
( downwind) 

Northeast Zone 

0 -  3 5 2.58 1.41 20.16 
(upwind) 

0 -  3 5 1.78 
(downwind) 

3 -  5 5 2.68 
(downwind) 

5 - 10 5 2.87 
(downwind) 

10 - 15 5 2.20 
(downwind) 

15 - 20 5 1.67 
(downwind) 



Table 6 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING RESULTS FOR PLUTONIUM 

Number of Maximum Average 
Range Samples Concentration' Concentrationa Percent of RCG" 
(miles) Collected ( 1 ~ ' ~  U C ~ / C C ~  ( 1 ~ "  UC~/CC) for Average 

East Zone 

0 -  3 - 7 2.30 
( upwind) 

0 -  3 L 3 

( downwind) 

3 -  5 2 2.20 
( downwind) 

5 - 10 2 5.31 
(downwind) 

10 - 15 2 2 . 2 8  
(downwind) 

15 - 20 - 7 2 . 0 2  
(downwind) 

0 - 3  
(upwind) 

0 -  3 
(downwind) 

3 -  5 
(downwind) 

5 - 10 
( downwind) 

10 - 15 
(downwind) 

15 - 20 
(downwind) 

Southeast Zone 

2 3 .48  2.13 30.43 



Table 6 (continued) 

SmlARY OF OFF-SITE AIR MONITORING RESULTS FOR PLUTONIUM 

January-June 1968 

Number of Maximum Average 
Range Samples Concentration' Concentration' Percent of RCC' 
(miles1 Collected ( 1r U C ~  /CC) ( 1~'. U C ~ / C C ~  for Averapc 

South Zone 

0 -  3 4 
(upwind) 

0 -  3 4 
(downwind) 

3 -  5 4 8.11 
(downwind) 

5 - 10 4 
(downwind) 

10 - 15 4 
(downwind) 

15 - 20 4 
(downwind) 

Southwest Zone 

0 -  3 2 
(upwind) 

0 -  3 2 
( downwind) 

3 -  5 2 
(downwind) 

5 - 10 2 
(downwind) 

10 - 15 2 
(downwind) 

15 - 20 2 
(downwind) 



Table 6 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING RESULTS FOR PLUTONIUM 

Number of Maximum Average 
Range Samples Concentration' Concentrationa Percent o f  RCGb 

(mi les )  Col lected ( 10'~' U C ~ / C C )  (lU1' uCi/cc) f o r  Averape 

West Zone 

0 -  3 1 
(upwind) 

0 -  3 1 
( downwind) 

3 -  5 1 
(downwind) 

10 - 15 0 
(downwind) 

15 - 20 0 
( downwind) 

Northwest Zone 

0 -  3 5 
(upwind) 

0 -  3 5 
(downwind) 

3 -  5 5 
(downwind) 

5 - 10 5 
(downwind) 

-10.. - -1-5- -5 
(downwind) 



Table 6 (continued) 

SUElMARY OF OFF-SITE AIR MONITORING RESULTS FOR PLUTONIUM 

Number of Maximum Average 
Range Samples Concentration' c on cent ration' Percent of RCC' 
(miles) Collected ( 10"' U C ~ I C C )  ( 1 ~  U C ~  ICC) for Averaec 

Northwest Zone 

15 - 20 5 
(downwind) 

'Lowest detectable limit for plutonium in air is 0.13 x l(r14 

uCi/cc for samples collected 0-3 miles upwind, 3-5 miles down- 
wind, 5-10 miles downwind and 10-15 miles downwind. The LDL 
is 0.09 x l W 1 *  uCi/cc for samples collected 0-3 miles down- 
wind and 15-20 miles downwind. All values which were not 
detectable were set equal to these values when average values 
were calculated. 
SRCG - Radioactivity Concentration Guide. 



Table 7 

SUPPb\KY OF OFF-SITE A I R  FIONITORING FOR PLUTONIUM 

Jnnunry-June 1968, All Zones 

Maximum Average Percent of 
Range Number of Concentrat ion' Concentration' Plutonium RCG' 
(miles) Samples ( 10"~ U C ~  /eel ( lCrl' uCi/ccl for Average 

0 -  3 2 4 3.79 
(upwind) 

0 -  3 26 3 .65 
(downwind) 

3 -  5 24 8.11 
(downwind) 

5 - 10 23 5.50 
(downwind) 

10 - 15 23 3.65 
(downwind) 

15 - 20 2 2 5 . 4 4  
( downwind) 

'Lowest detectable limit for plutonium in air is 0.13 x l P 4  
uCi /cc for samples collected 0- 3 miles upwind, 3-5 miles down- 
wind, 5-10 miles downwind and 10-15 miles d m w i n d .  The L3L 
is 0.09 x l V 1 4  uCi/cc for samples collected 0-3 miles down- 
wind and 15-20 miles downwind. All values which were not 
detectable were set equal to these values when average values 
were calculated. 
+RCG - Radioactivity Concentration Guide. 



Table 8 

SLPWARY OF O F F - S I T E  A I R  MONITORING FOR TRITIUM 

January-June 1968 

Number of Maximum Average 
Range Samples Conce~tration' Concentration' Percent of RCG' 
(miles) Collected ( 10- :' uCi /cc) (lr" vCi/cc) for Average - 

North Zone 

0 -  3  3 
( upwind) 

0 -  3  3 
(downwind) 

3 -  5 3 
( downwind) 

5  - 10 3  
(downwind) 

10 - 15 3  
(downwind) 

15 - 20 3  
( downwind ) 

Northeast Zone 

0 - 3  5  
(upwind) 

0 -  3 5  
(downwind) 

3 -  5  5  
(downwind) 

5 - 10 5 .  
(downwind) 

10 - 15 5  
(downwind) 

15 - 20 5  
(downwind) 



Tab le  8 ( con t inued)  

SUMMARY OF OFF-SITE A I R  HONITORINC FOR TRITIUM 

January-June  1968 

Number of Ha x imum Average 
Range Samples c o n c e n t r a t i o n '  Concen t r a t io r~ '  P e r c e n t  of RCG" 

(miles.)  C o l l e c t e d  ( 1 r "  uCi / cc )  jlUO uCi/cc) f o r  Average 

€as t Zone 

0 -  3 2 ' 
(upwind) 

0 -  3 - 3 2 .oo 
(downwind) 

3 -  5 2 2 .oo 
(downwind) 

5 - 10 2 2.00 
(downwind) 

10 - 15 2 2.00 
(downwind) 

15 - 20 2 2.00 . 
(downwind) 

S o u t h e a s t  Zone 

0 -  3 2 2.00 
(upwind) 

0 -  3 2 2.00 
(downwind) 

3 -  5 2 2 .oa 
(downwind) 

5 - 10 2 3.65 
( downwind) 

15 - 20 2 2 .OO 
(downwind) 



Table 8 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

January-June 1968 

Number of Maximum Average 
Range Samples Concentration' Concentration' Percent of RCG' 
(miles) Collected (lo-" uCi/cc) (1~' uCi/cc) for Average 

South Zone 

0 -  3 G 16.55 6.95 3.48 
(upwind) 

0 -  3 4 11.70 5.99 3 .OO 
( downwind) 

3 -  5 4 10.95 5.70 2.85 
(downwind) 

5 - 10 4 
(downwind) 

(downwind) 

15 - 20 4 
(downwind) 

0 -  3 2 
(upwind) 

0 -  3 2 
(downwind) 

3 -  5 2 
( downwind) 

5 - 10 2 
(downwind) 

10 - 15 2 
(downwind) 

15 - 20 2 
(downwind) 

Southwest Zone 

6.05 6.02 



Table 8 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

Number of Maximum ' Average 
Range Samples Concentrat- Lon' Concentration' Percent of RCG" 
(miles) Collected I l(r" uCi /cc) jlrP uCi/cc) for Average 

Wcs t Zone 

0 - 3  1 2.30 2.30 1.15 
(upwind) 

0 -  3 1 2.30 2.30 
(downwind) 

3 -  5 1 3.05 3.05 
( downwind) 

5 -  IC 1 2.55 2.55 
- (downwind) 

10 - 15 
( downwind) 

15 - 20 
(downwind) 

0 -  3 
(upwind) 

0 -  3 
(downwind) 

3 -  5 
( tlownwind) 

5 - 10 
(downwind) 

10 - 15 
(downwind) 

Northwest Zone 

4 4 . 7 5  3.08 



Table 8 (continued) 

SUkMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

January-June 1968 

Number of Haximum Average 
Range Samples Concentration* Concentration' Percent of RCG" 

l m i  lesl Co 1 lec t e d  uCi /cc) ( l w g  U C ~ / C C )  for Average 

15 - 20 4 
(downwind) 

'Lowest detectable limit for tritium in air is 2.00 x lV' 
uCi/cc. All values which were not detectable were set equal 
to this value when average values were calculated. 

bRCG - Radioactivity Concentration Guide. 



Table  9 

SUEPWKS OF O F F - S I T E  A I R  !VINI'SORINC FOR TRITIUM 

January-June  1968, A l l  Zones 

Maximum Average 
Range Number of Concen t r a t ion '  Concen t r a t ionb  P e r c e n t  of KC' 

( m i l e s )  Samples (lo-" uCi/cc) ( l ( T g  uCi /cc)  f o r  Averape 

0 -  3 2 3 16.55 
(upwind) 

0 -  3 2 3 12.95 
( downwind) 

3 -  5 2 3 
(downwind) 

5 - 10 2 3 
(downwind) 

10 - 15 23 10.15 
(downwind) 

15 - 20 2 3 16.90 
( downwind) 

'Lowest d e t e c t a b l e  l i m i t  f o r  t r i t i u m  1- a i r  i s  2.00 x 1U" 
u C i / c c .  A l l  v a l u e s  which were n o t  d e t e c t a b l e  were  set 
e q u a l  t o  t h i s  v a l u e  when a v e r a g e  v a l u e s  were  c a l c u l a t e d .  

bRCG - R a d i o a c t i v i t y  C o n c e n t r a t i o n  Guide. 



Table 10 

SUMMARY OF A I R  SAMPLING LOCATIONS 
FOR POLONIUM AND PLUTONIUM 

Sample 
No. 

North Zone 

Loc a t  ion  Range 

C inc  innnt  i -Dayton Pike and Cra ins  Run 0-3 mi les  upwind 
Rd. (Miamisburg, Ohio) 

Plound Rd. and Benner Rd. (Miamisburg, 0-3 mi les  upwind 
Ohio ) 

F i f t h  S t .  and C e n t r a l  Ave. 
(Pliamisburg , Ohio) 

0-3 mi les  downwind 

Upper River Rd. and S o l d i e r s  How- 0-3 mi les  downwind 
Pliamisburg Rd. 

One mile nor th  on Upper River Rd. 
from previous sample 

0-3 m i l e s  downwind 

Farmersville-West C a r r o l l t o n  Rd. and 3-5 mi les  downwind 
S o l d i e r s  Home-West C a r r o l l t o n  Rd. 

Union Rd. and Farwrsv i l l e -Wes t  
C a r r o l l t o n  Rd. 

3-5 mi les  downwind 

Dayton Speedway (near  i n t e r s e c t i o n  o f  5-10 miles downwirrd 
S t a t e  Route 4 and L iber ty  Dayton Rd.) 

Union Ad. and L iber ty  Dayton Rd. 5-10 miles downwind 

S i e b e z t h a l e r  Ave. and North Dixie  D r .  10-15 m i l e s  downwind 
(Dayton, Ohio) 

Trotwood, Ohio 10- 15 m i  l e s  downw i IIC! 

North Dixie D r .  and L i t t l e  York D r .  15-20 m i  l e s  dovl~wir~d 
(Dayton, Ohio) 

Pleeker S t .  and H e a t h c l i f f e  Rd. 
(Dayton, Ohio) 

15-20 m i  les downwiud 

S t a t e  Route 69 a t  Clayton,  Ohio 15-20 miles  downwind 



Sample 
N 0 . 

Tab le  10 ( con t inued)  

South  Zone 

Loc a t  ion  

West o f f  S t a t e  Route 725 between r i v e r  
b r i d g e  snd r a i l r o a d  (bliamisburg, Ohio) 

blunicipal  Park ing  Lot  on C e n t r a l  Ave. 
(blinmisburg, Ohio) 

C r a i n s  Run Hd. and hkdlnr  Rd, 

Chautauqua, Ohio 

bliami Dr ive - In  T h e a t e r  on C i n c i n n a t i -  
Dayton Pike  

S t a t e  Route 73 and I n t e r s t a t e  75 

S t a t e  Route 123 and Dayton-Oxford Rd. 

Red Lion,  Ohio 

Bl11e B a l l ,  Ohio ( e a s t  edge of 
Middletown, Ohio) 

Lebanon, Ohio 

blonroe , Ohio 

R t .  48 and Mason Hd. 

Bethany Rd. and Mason Montgomery Rd. 

Bethany, Ohio 

Range 

0-3 m i l e s  upwind 

0-3 miles upwind 

0-3 miles upwind 

0-3 m i l e s  downwind 

0-3 m i l e s  downwind 

3-5 m i l e s  downwind 

3-5 m i l e s  downwind 

5-10 m i l e s  downwind 

5-10 miles downwind 

10-15 miles downwind 

10-15 m i l e s  downwind 

15-20 m i l e s  downwind 

15-20 m i l e s  downwind 

'15-20 m i l e s  downwind 

East Zone 

1 a Riverview Ave. and Lower Miamisburg Rd. 0-3 m i l e s  upwind 
(Miamisburg, Ohio) 

2a Mound Park 0-3 miles downwind 

2b Benner Rd. and Byers Rd. 0-3 miles downwind 



Table 10 (continued) 

East Zone 

S ample 
No. Location 

State Koute 725 and Interstate 75 

Yankee St. and State Route 725 

Waldrulre Park on Springboro Pike 

Clyo Rd. and Franklin St. (Centerville, 
Ohio) 

State Route 48 and Social Row Rd. 

Bellbrook, Ohio 

U.S. 42 and Spring Valley- 
Paintersville Rd. 

Xenia, Ohio 

Spring valley-Paintersville Rd. and 
State Route 380 

Mt. Holly, Ohio 

West Zone 

Belvo Rd. and Gebhart Church Rd. 

llaue Rd. nnd Miamisburg-Springboro Rd. 

Miami Drive-In Theater on Cincinnati- 
Dayton Pike 

Riverview Kd. and b w e r  ).liamisburg Rd. 

Lower Miamisburg Rd. and Jamaica kd. 

State Route 725 and State Route 4 

Germantown, Ohio 

Manning Rd. and Anthony Rd. 

Oxford Rd. and Browns Run Rd. 

Range 

0-3 miles downwind 

3-5 miles downwind 

3-5 miles downwind 

5-10 miles downwind 

5-10 miles downwind 

10-15 miles downwind 

10-15 miles downwind 

15-20 miles downwind 

15-20 miles downwind 

15-20 miles downwind 

0-3 miles upwind 

0-3 miles upwind 

0-3 miles downwind 

0-3 miles downwlrld 

0-3 miles downwit~d 

3-5 miles downwind 

3-5 miles downwind 

5-10 miles downwind 

5-10 miles downwind 



Table LO (continued) 

West Zone 

S amp le 
No. Loc at ion Range 

10-15 miles downwind 5a Gratis, Ohio 

5b . Greenbush Rd. and State Route 122 10-1s mi les downwind 

6 a  Eaton, Ohio 15-20 miles downwind 

6b Camden, Ohio 

6c Somerville, Ohio 15-20 miles downwind 

Northeast Zone 

Cinc innat i-Dayton Pike and Benner Rd. 0-3 miles upwind 

0-3 miles upwind kliami Drive-In Theater on Cincinnati- 
Dayton Pike (Miamisburg, Ohio) 

Harmon Field (Hiamisburg, Ohio) 0-3 miles downwind 

0-3 .miles downwind State Route 725 and Heincke Rd. 
(Eliarnisburg, Ohio) 

Elm St. and Cincinnot i-Dayton Pike 
(West Carrollton, Ohio) 

0-3 miles downwind 

woody's Market on Cincinnati-Dayton 
Pike (West Carrollcon, Ohio) 

3-5 miles downwind 

klad River Rd. and Alexandersville- 
Bellbrook Rd. 

3-5 miles downwind 

5-10 miles downwind 

5-10 miles downwind 

Dorothy Lane and Springboro Pike 

State Route 68 and Stroop Rd.- Town 
and Country Shopping Center (Kettering 
Ohio) 

- _ 5a - Iater .s~a~e- ' l -S  and- Wagner-Ford Rd . - --I0 - 15 -mi-le s downw-i-nd 
5b Belmont Auto Theater, Patterson Rd. 10-15 miles downwind 

and County Line Rd. (Kettering, Ohio) 



Table 10 (continued) 

Northeast  Zone 

S amp 1 e 
No. 

S t a t e  Route 201 and Chambersburg Rd. 

S t a t e  Route 235 (Fairborn,  Ohio) 

New Germany-Trebein Rd. and Fairground 
Rd.- approximately 3 miles  south  of 
previous sample 

Northwest Zone 

Fbund Ave. and Benner Rd. 

Medlar Rd. and Hiamisburg-Springboro Rd. 

Cincinnati-Dayton Pike and Mound Ave. 
(Miamisburg, Ohio) 

Union Rd. and S t a t e  Route 725 

S t a t e  Route 725 and Jamaica Rd. 

Jamaica Rd. and S t a t e  Route 4 

S t a t e  Route 4 and Farmersville-West 
Ca r ro l l t on  Pike 

Diamnd Mill Rd. and Mile Rd. 

Farmersvl l le ,  Ohio 

Clayton Rd. and Providence Rd. 

Farmersville-West Alexandria Pike 
and DeChant Rd . 
Brookvil le ,  Ohio 

Lexington Salem Rd. and R e b l e  County 
Line Rd. 

h x i n g t o n  Salem Rd. and Engle Rd. 

15-20 mi l e s  downwind 

1s- 20 miles downwind 

15-20 miles downwind 

0-3 miles upwind 

0-3 miles upwind 

0-3 miles dow~wind 

0-3 miles downwind 

0-3 miles downwind 

3-5 m i l e s  downwind 

3-5 miles downwind 

5-10 miles downwind 

5-10 miles downwind 

10-15 miles downwind 

10-15 miles downwind 

15-20 miles downwind 

15-20 miles downwind 

15-20 miles downwind 



Table 10 (continued) 

Southeas t  Zone 

S amp l e  
No. 

1 a F i f t h  S t .  and C e n t r a l  Ave. (Miamisburg, 
Ohio) 

l b  Union Rd. and S t a t e  Route 725 

2 a llound Ave . and Benner Rd. 

2 b  Benner Rd. and Miamisburg-Springboro 
Pike 

3a  Wood Rd. and Pennyroyal Rd. 

3b South Montgomery County Airpor t  on 
S t a t e  Route 741 a t  Austin Rd. 

4 a  Springboro,  Ohio 

4 b  A t  TV Tower on Lytle-Five P o i n t s  Rd. 

5 a  S t a t e  Route 48 and S t a t e  Route 73 

5b Waynesvil le ,  Ohio 

6a S t a t e  Koute 73, 1 mile e a s t  of  S t a t e  
Koute 42 

6b 3 mi les  e a s t  of Harveysburg on 
S t a t e  Route 73 

6 c 3 miles e a s t  of ~ o r v e ~ s b u r ~  on 
S t a t e  Route 73 

Southwest Zone 

1 a S t a t e  Route 725 and Alexondersvi l le  Rd. 
- .- - - -  

l b  S t a t e  Route 725 a n d  ~ e i n c k e  Rd. 
(Miamisburg, Ohio 

2a Miami Drive-In Theater  on Cinc inna t i -  
Dayton Pike (Miamisburg, Ohio) 

0-3 miles upwind 

0-3 miles upwind 

0-3 miles downwind 

6-3 miles  downwind 

0-3 m i l e s  downwind 

3-5 miles downwind 

3-5 miles downwind 

3-10 miles downwind 

5-10 miles downwind 

10-15 miles downwind 

10-15 miles downwind 

15-20 mi les  downwind 

15-20 mi les  downwind 

15 - 20 m i l e s  downwind 

0-3 miles upwind 
- 
0-3 m i l e s  upwind 

0-3 miles downwind 



Table  10 (cont inued)  

S amp l e  
No. 

Southwest ?me  

Loca t ion  

Farmington Rd. and Chautauqua Rd. 

Farmington Rd. and Union Rd. 

Farmington Rd. and Buteer  S t .  

Car l i s  l e ,  Ohio 

Miami River  Park on S t a t e  Route 73 
(Middletown, Ohio) 

Post  Town, Ohio 

S t a t e  Route 4 and S t a t e  Route 73 

J ac ksonburg , Ohio 

S t a t e  Route 4 and S t a t e  Route 747 

New Miami, Ohio 

West Elk ton  Rd. and T o l b e t t  Rd. 

Range 

0-3  m i l e s  downwind 

0-3  m i l e s  downwind 

3-5 m i l e s  downwind 

3-5 m i l e s  downwind 

5-10 mi l e s  downwind 

5-10 m i l e s  downwind 

10-15 mi l e s  downwind 

10- 15 mi l e s  downwind 

15-20 m i l e s  downwind 

15-20 m i l e s  downwind 

15-20 m i  l e s  downwind 



Table 11 

SUFtURY OF AIR SAFIPLINC; LOCATIONS FOR TRITIUM 

North Zane 

S amp le 
No. bca: ion 

1 Cincinnati-Dayton Pike and Crains 
Run Rd. (Miamisburg, Ohio) 

2 Fifth St. and Central Ave. (Miamisburg, 
Ohio) 

3 Farmersville-West Carrollton Rd. and 
Soldiers Home-West Carrolltun Rd. 

4 Dayton Speedway (near intersection of 
State Route 4 and Liberty-Dayton Rd.) 

5 Trotwood, Ohio 

6 hleeker St. and Heathcliffe Rd. 
(Dayton, Ohio) 

Northeast. Zone 

1 Cincinnati-Dayton Pike and Benner Rd. 

2 State Route 725 and Heincke Rd. 
(Miamisburg, Ohio) 

3 Mad River Rd . and Alexandersville- 
Bellbrook Rd.) 

4 State Route 48  and Stroop Rd. - 
Town and Country Shopping Center 
(Kettering, Ohio) 

Ranize 

0-3 miles upwind 

0-3 miles downwind 

3-5 miles downwind 

5-10 miles downwind 

10-15 miles downwind 

15-20 miles downwind 

0-3 miles upwind 

0-3 miles downwind 

3-5 miles downwind 

5-10 miles downwind 

5 Belmont Auto Theater - Patterson Rd. 10-15 miles downwind 
and County Line Rd. (Kettering, Ohio) 

6 State Route 235 (Fairborn, Ohio) 15-20 miles downwind 

E a s t  2one 

1 State Route 725 and Union Rd. 0-3 miles upwind 

2 Mound Park 0-3 miles downwind 



Table 11 (continued) 

S amp le 
No. 

Eas t  Zone 

Loc a t  ion 

3 Yankee S t .  and S t a t e  Route 725 

4 Clyo Rd. and Frank l in  S t .  
( C e n t e r v i l l e ,  Ohio) 

5 U .  S. 42 and Spring Valley- 
P a i n t e r s v i l l e  Rd. 

6 Xenia, Ohio 

Southeast  Zone 

1 Union Rd. and S t a t e  Route 725 

2 Benner Rd. and Miamisburg-Springboro 
Pike 

3 South Montgomery County Airpor t  on 
S t a t e  Route 741 a t  Austin Rd. 

4 A t  TV Tower on Lytle-Five Po in t s  Rd. 

5 S t a t e  Route 48 and S t a t e  Route 73 

6 Harvey~burg , Ohio 

South &no 

1 M n i c i p a l  Parking I a t  on Contra1 Avo. 

2 Craina Run Rd. and Mbdlar Rd. 

3 S t a t e  Route 73 and Intorrtatr  75 

4 Blue B a l l ,  Ohio ( e a r t  odgo o f  
Middletown, Ohio) 

5 b n r o e ,  Ohio 

6 Bethany Rd. and Mason-kntgormrry Rd. 

Range 

3-5 miles downwind 

5-10 miles downwind 

10-15 miles downwind 

15-20 m i l e s  downwind 

0-3 m i l e s  upwind 

0-3 m i l e s  downwind 

3-5 miles downwind 

5-10 miles downwind 

10- 15 miles downwind 

15-20 miles  downwind 

0-3 mile8 upwind 

0-3 mile8 downwind 

3-5 mile8 downwind 

5- 10 mile8 downwind 

10-15 miles downwind 

15-20 miles downwind 



Table 11 (continued) 

Southwest Zone 

S amp le 
No, b c  at ion 

1 State Routr 723 and Hrinckr Rd. 
(Miami8burgB Ohio) 

2 F armlngton Rd . and Union Rd , 

3 Farmfngton Rd. and Butter St. 

4 M i a m i  River Park on State Routs 73 
(Middletown, Ohio) 

5 J acksonburg , Ohio 
6 New M i d ,  Ohio 

West Zone 

1 Belvo Rd. and Cebhart Church Rd. 

2 Riverview Rd. and Lower Miamisburg Rd. 

3 Gemantown, Ohio 

4 Oxford Rd. and Browns Run Rd. 

5 Gratis, Ohio 

6 Caden, Ohio 

Northwest Zane 

1 Mound Ave. and Benner Rd. 

2 State Route 725 and Jamaica Rd. 

3 Jamaica Rd. and State Route 4 

4 Farmersville, Ohio 

5 Clayton Rd. and Providence Rd. 

6 Lexington Salem Rd. and Engle Rd. 

Range 

0-3 mi'lar upwind 

0-3 mile8 downwind 

3-5 mile0 downwind 

3-10 mihae denwind 

10-15 miles downwind 

15-20 miles downwind 

0-3 miles upwind 

0-3 miles downwind 

3-5 miles downwind 

3-10 miles downwind 

10-15 miles downwind 

15-20 miles downwind 

0-3 miles upwind 

0-3 miles downwind 

3-3 miles downwind 

5-10 miles downwind 

10-15 miles downwind 

15-20 miles downwind 



MAP 1 - Great Miami River sample locations. 
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?lAP 2 - Proximity air sample zones. 



FlAP . 3  - Distant a i r  sample zones. 
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ABSTRACT 

The concen t ra t ion  o f  r a d i o a c t i v e  m a t e r i a l s  d e t e c t e d  i n  the  
environment surrounding Mound Labora tory ,  Miamisburg, Obi=, 
i s  presented  f o r  t h e  second h a l f  o f  1968,and a  sununary i s  
presented  f o r  t h e  e n t i r e  year .  The average  c o n c e n t r a t i o n  
of  r a d i o n u c l i d e s  from Mound Labora tory  i n  t h e  Great Miami 
River (averaged over  one year)  and i n  t h e  environmental  a i r  
was w i t h i n  t h e  s t r i n g e n t  s t andards  o f  s a f e t y  s p e c i f i e d  by 
the  Atomic Energy Commission. 



INTRODUCTION 

This report is a summary of the Environmental Monitoring Program con- 
ducted by Monsanto Kcsearch Corporation, Mound Laboratory, Miamisburg, 
Ohio. The program considers all of the projects at Mound Laboratory 
and all of the radioisotopes which could be released into the environ- 
ment. The monitoring procedures and counting techniques are those best 
suited for the detection and measurement of these radioactive materials. 

The Radioactivity Concentration Guide (RCG) values in air and in water 
for the radionuclidcs in use at Mound Laboratory are taken from the USAEC 
Manual, Chapter 0524. The Radioactivity Concentration Guides- for 
environmental air and water for the materials used at Mound Laboratory 
are: 

Polonium 210 

Air: 2 x lo-" microcuries per cubic centimeter (~Cilcc: 
Water: 7 x lo-' microcuries per cubic centimeter (uCi/cc) 

Plutonium- 238 

Air: 7 x lo-"' microcuries per cubic centimeter (.:Ci/cc) 
Water: 5 x 10" microcuries per cubic centimeter (uCi/cc) 

Hydrogen- 3 (Tritium) 

Air: 2 x 10"' microcuries per cubic centimeter (uCi/cc) 
Water: 3 x microcuries per cubic centimeter (uCi/cc) 

LIQUID CONTAMINATION 

Polonium-Plutonium Liquid radioactive wastes from polonium and plutonium 
work at the Laboratory are processed separately to reduce the concentra- . 
tion of these r~dionuclides to a level at which they may be discharged to 
the environment. Treated polonium liquid waste is disch~.-ged to the 
Great Miami River via a closed sewer line which also carcies the treated 
plant sewage. The treated plutonium waste is discharged to a drainage 
ditch which runs through the plant site and eventually reaches the river. 



T r i t i u m  
q u a n t i t  
v a r i o u s  

H e l i u m 3  being p u r i f i e d  a t  Mound Laboratory c o n t a i n s  smal l  
i e s  of t r i t i u m .  I n  a d d i t i o n ,  t r i t i u m  is  being recovered from 
AEC c r i t i u m c o n t a m i n a t e d  wastes.  Liquid  was te  genera ted  by 

t h e s e  o p e r a t i o n s  is  t r e a t e d  ( d i l u t e d  wi th  wa te r  when necessa ry )  and i s  
d ischarged t o  the  same c losed  sewer l i n e  desc r ibed  above. Some t r i t i u m  
contaminated l i q u i d  wastes  a r e  d ischarged t o  t h e  d ra inage  d i t c h  which 
runs through the  s i t e  and e v e n t u a l l y  reaches  t h e  r i v e r .  

Water Sampling Water samples a r e  c o l l e c t e d  weekly from t h e  Great Miami 
Rive r ,  the  dra inage  d i t c h  and two ponds NE of  Mound Laboratory.  A 1 1  
samples a r e  analyzed f o r  polonium, plutonium-and t r i t i u m .  

Map 1 sbows the  l o c a t i o n  of  weekly water  sampling p o i n t s  on the  Great 
Niami River.  

The r e s u l t s  of  the  water  sampling program a r e  presented  i n  Tab les  1, 2 
and 3. The da ta  l i s t e d  i n  t h e s e  t a b l e s  i n d i c a t e , , t h a t  t h e  average  con- 
c e n t r a t i o n s  of plutonium and t r i t i u m  i n  water  d ischarged t o  t h e  envi ron-  
ment were w e l l  below t h e  R a d i o a c t i v i t y  Concentra t ion  Guides. The d a t a  
i n  Table  1 i n d i c a t e  t h a t  t h e  ave rage  c o n c e n t r a t i o n  o f  polonium i n  t h e  
p l a n t  e f f l u e n t  water  f o r  t h e  six-month pe r iod ,  July-December, was 1 . 7  
t imes t h e  RCG. However, t h e  average concen t ra t ion  o f  polonium i n  t h e  
e f f l u e n t  water  f o r  t h e  twelvemonth  per iod  was 0.87 t imes  t h e  RCG ( s e e  
Table  1) which meets t h e  s t r i n g e n t  water  p o l l u t i o n  s t a n d a r d s  o f  t h e  
Atomic Energy Conmission. The average concen t ra t ion  ob ta ined  dur ing  
the  six-month per iod  July-December r e s u l t e d  from a  break i n  bur ied  waste 
l i n e s  which allowed poloni~ul;  contaminated l i q u i d  waste t o  e n t e r  an a d j a c e n t  
s a n i t a r y  l i n e ,  thus  by-passing the  r a d i o a c t i v e  waste  d i s p o s a l  f a c i l i t y .  
The l i n e s  were r e p a i r e d ,  and the  concen t ra t ion  o f  polonium i n  the  e f f l u e n t  
returned t o  norma 1. 

AIRBORNE CONTAMINATION 

Polonium-Plutonium A i r  which is  contaminated w i t h  polonium and 
plutonium p a r t i c u l a t e s  i s  t r e a t e d  by pass ing i t  through a b s o l u t e  f i l t e r s  
before  i t  i s  d ischarged co t h e  environment v i a  s e v e r a l  b u i l d i n g  s t a c k s .  

Tr i t ium A i r  which might be contaminated wi th  gaseous t r i t i u m  i s  d i s -  
charged t o  the  environment v i a  s t a c k s .  

O f f - S i t e  A i r  Sampling A l l  environmental a i r  samples a r e  c o l l e c t e d  
weekly t o  a. d i s t a n c e  of 20 mi les  with sampling equipment mounted i n  a  
one-ton panel  t ruck .  Samples a r e  c o l l e c t e d  upwind and downwind from t h e  
p l a n t  according t o  r o u t e s  drawn f o r  the  d i f f e r e n t  wind d i r e c t i o n s .  The 
s e l e c t i o n  of the  a i r  sampling zone depends on t h e  wind d i r e c t i o n  on 
t h e  days t h a t  samples a r e  c o l l e c t e d .  S ince  t h e  sampling zone i s  
dependent on t h e  wind d i r e c t i o n  i t  i s  p o s s i b l e  t h a t  a i r  samples from 
a l l  zones w i l l  no t  be c o l l e c t e d  dur ing  t h e  r e p o r t i n g  per iod .  Maps 2 and 
3 show t h e  zones r o u t i n e l y  sampled. Resu l t s  of  t h e  a i r  sampling program 
a r e  p resen ted  i n  Tables  4 t o  9. Table 10 l is ts  t h e  s p e c i f i c  l o c a t i o n  



of  sampling s i t e s  by zone f o r  t h e  polonium and plutonium monitoring 
program. Table 11 l i s t s  t h e  s p e c i f i c  l o c a t i o n  of sampling s i t e s  by 
zone f o r  t h c  t r i t i u m  monitoring program. 

Airborne polonium and plutonium p a r t i c u l a t e s  are c o l l e c t e d  wi th  a high 
volume a i r  sampler. One-fourth of e a c h .  f i l t e r  paper i s  processed by 
spontaneous dcpos i t ion  t o  i s o l a t e  polonium. The remaining t h r e e - f o u r t h s  
of each f i l t e r  paper i s  processed chemically t o  remove polonium. The 
remaining alpha a c t i v i t y  i s  i n t e r p r e t e d  a s  plutonium; however, some of 
t h i s  a lpha  a c t i v i t y  i s  probably due t o  n a t u r a l l y  occur r ing  a lpha  e m i t t e r s  

Airborne tritium i s  monitored by bubbling a i r  through a l i q u i d  s c i n t i l l a -  
t i o n  counting s o l u t i o n  wi th  p-dioxane a s  t h e  organic  so lven t .  The c o u n t i n g  
s o l u t i o n  i s  counted d i r e c t l y  i n  a l i q u i d  spect rometer .  



Table 1 

SUMMARY OF OFF-SITE WATER MONITORING FOR POLONIUM 

January-June 1968 

Number of Maximum Average Percent of 
Samples Conc fn t r a t i od  Concentration' R C G ~  f o r  

Sample Location Col lec ted  0 u ~ i / c c l  (l(re u C i / c c l  Average 

Mound Lab Drainage 2 4 21.62 4.01 0.57 
Ditch (Location 
No. 1 on map) 

Linden Ave. Bridge, 
Miamisburg, Ohio 
(upstream- loca t  ion 
No. 2 on map) 

Fbund Lab Eff luent  
( l oca t i on  No. 3 on 
map 

250 yd Downstream 
from Mound Lab 
Ef f luen t  ( l oca t  ion 
No. 4 on map) 

Chautauqua Road 
Bridge ( loc a t  ion 
No. 5 on map) 

Chautauqua Dam (loca- 2 4 1.80 1.80 0.26 
t i o n  No. 6 on map) 

Frank l in ,  Ohio ( loca-  24 1.80 1.80 0.26 
t i o n  No. 7 on map) 

Pond - opposi te  V.A. 20 1.80 
Hosp i t a l ,  Dayton, Ohio 
(8 m i .  NE of Mound Lab) 

Pond - Possum Creek 18 1.80 1.80 
-- .- . .~ 

0.26 
- - - -Re.serv.e---D.ayton--Ohto -~ -- . - ~ ---=--- 

9 9 

(6 m i .  NE of b u n d  Lab) 

' Lowest de t ec t ab l e  L i m i t  f o r  polonium i n  water  is 1.80 x LO'* u ~ i / c c .  
A 1 1  samples which were not de t ec t ab l e  were set equa l  t o  t h i s  value  
when average values  were ca l cu l a t ed .  

b R C G  - Radioac t iv i ty  Concentrat ion Guide. 



Table  1 (continued) 

SWDMRY OF OFF-SITE WATER MONITORING FOR POLONIUM 

Numbcr o f  Maximum Average Pcrccnt o f  
Sarrples Concentrat ion '  Concentration'  RCG' f o r  

Sample Location Col -ec ted  (1r' uCi/cc)  (1r9 uCi/cc) Avc!ragc 

Plound Lab Drainage 20 47.70 
Di tch  ( l o c a t i o n  
No. 1 on map) 

Linden Ave. Bridge, 2 0 3.60 1.94 0.22;; 
Pliamiskurg, Ohio 
(ups t ream-locat ion  
No. 2 on map) 

31o11nd Lab E f f l u c n t  
( l o c a t i o n  No. 3 on 
map) 

250 yr Dotmstream 
from Mound Lab 
E f f l u e n t  ( l o c a t i o n  
No. 4 on map) 

Chautauqua Road 2 0 
Bridgc ( l o c a t i o n  
No. 5 on map) 

Chautauqua Dam ( loca-  20 
t i o n  No. 6 on map) 

F r a n k l i n ,  Ohio ( loca-  20 
t i o n  No. 7 on map) 

Pond - oppos i t e  V.A. 20 
H o s p i t a l ,  Dayton, Ohio 
(8  m i .  NE o f  Mound Lab) 

Pond - Possum Crcek 2 0 
Reserve,  Dayton, Ohio 
(6  m i .  NE of  Mound Lab) 

"Lowest d e t e c t a b l e  l i m i t  f o r  polonium i n  water  i s  1.80 x 10" ~ C i i c c .  
A l l  samples which were n o t  d e t e c t a b l e  were s e t  equal  t o  t h i s  vnlur 
when average va lues  were c a l c u l a t e d .  

"RCG - R a d i o a c t i v i t y  Conccntra t ion  Guide. 



T ~ b l e  1 (continued) 

SUMMARY OF OFF-SITE WATER MONITORING FOR POLONIUM 

January-December 1968 

Number of - Max imtmr Average Percent  of 
Samples Concentration' Concentrat ion'  R C G ~  f o r  

Sample Location Col lec ted  110'" uCF/cc) (ire VCUCC) A v e r a ~ e  

Mound Lab Drainage 4 4 47.70 
Di tch  ( l o c a t  ion 
No. 1 on map) 

Linden Ave. Bridge, (t4 3.50 
Miamisburg, Ohio 
(upstream-location 

N o .  2 on map) 

btound Lab E f f l u e n t  4 4 8016.20 
( l o c a t i o n  No. 3 on 
map) 

250 yd Downstream 4 4 50.40 
from Mound Lab 
E f f l u e n t  ( l o c a t i o n  
No. 4 on map) 

Chautauqua Road 44 49.50 4.58 0.65 
Bridge ( l o c a t i o n  
No. 5 on map) 

Chautauqua Dam ( loca-  44 29.8.20 8.44 1.21 
t i o n  No. 6 on map) 

F r a n k l i n ,  Ohio ( loca-  44 63.10 4.48 0.64 
t i o n  No. 7 on map) 

Pond - oppos i t e  V.A. 4 0 1.80 1.80 0.26 
H o s p i t a l ,  Dayton, Ohio 
(8  m i .  NE of  blound Lab) 

Pond - Possum Creek 3 8 3.60 1.87 0.27 
Reserve,  Dayton, Ohio 
(6  m i .  NE of  Mound Lab) 

'Lowest detectabl-e l i m t t  for polonium i n  water  ts- 1.80- x ~'6"-' ~ 1 C 1 - l c c .  
A l l  samples which were not  d e t e c t a b l e  were set e q u a l  t o  t h i s  va lue  
when average va lues  were c a l c u l a t e d .  

b~~~ - R a d i o a c t i v i t y  Concentra t ion Guide. 



Table  2 

SUPDIARY OF OFF - SITE WATER MONITORING FOR' PLUTONIUM 

Number of  blax imum Average Percent  of 
S  qmples Concent ra t  ionA Concent ra t ion '  RCC' f o r  

Sample Locat ion  C o l l e c t e d  (10" u c i / c c )  (l(rO u ~ i / c c l  Average 

blound Lab Drainage 2 4  2454 .16  481.14 9.02 
Di tch  ( l o c a t i o n  
No. 1 on map) 

Linden Ave . Br idge ,  24 
Ftiamisburg, Ohio 
(ups t r eam- loca t ion  
No. 2 on map) 

Mound Lab EEEluent 2 3 
( l o c a t  i on  No. 3 on 
map) 

2 5 0  yd Downstream 24 
from blound Lab 
E f  f  l u e n t  ( l o c a t  ion 
No. 4 on map) 

Chautauqua Road 24 
Bridge ( l o c a t  i on  
No. 5 on' map) 

Chautauqua Dam ( l o c a -  24 
t ion  No. 6 on map) 

F r a n k l i n ,  Ohio ( l o c a -  24 
t i o n  No. 7 on map) 

Pond - o p p o s i t e  V .  A. 20 
H o s p i t a l ,  Dayton, Ohio 
( 8  m i .  NE o f  MDund Lab) 

Pond - Possum. Creek 1 7  110.81 
Reserve,  Dayton, Ohio 
(6  m i .  NE o f  Mound Lab) 

' Lowest d e t e c t a b l e  l i m i t  f o r  plutonium i n  waeer is  4.50 x 10':' 
uC i / cc .  A l l  samples which were not  d e t e c t a b l e  were s e t  equa l  
t o  t h i s  v a l u e  when average ve lues  were c a l c u l a t e d ,  

' R C G  - R a d i o a c t i v i t y  Concen t r a t ion  Guide. 



Table 2 (cont tnc~rd)  

SWWRY OF OFF-SITE WATER MONITORING FOR PLUTONIUM 

Number of  Maximum Average ?ercent  of 
Samples Concentrations Concentration' RCGb f o r  

Sample Location Col lected (l(r9 uCi/cc) xlrO uCi/cc) Avkrase 

Mound Lab D r a i ~ a g e  18 253.60 60.36 
Ditch ( loca t ion  
NG.  1 on map) 

Linden Ave. Bridge, 18 8.11 5.41 0.11 
Miamisburg, Ohio 
(upstream-location 
No. 2 on map) 

Elound Lab E if l u e t ~ t  18 157.21 25.22 0.50 
( l o e t i o n  No. 3 on 
ma P) 

250 yd Downstream 18 66.67 8.56 0.17 
from ?found Lab 
Eff luen t  ( loca t ion  
No. 4 on map) 

Chautauqua Road 18 27.93 6.31 0.13 
Bridge ( loca t ion  
No. 5 on map) 

Chautauqua Dam (loca- 18 14.86 6.31 
t i on  No. 6 on map) 

Frankl in ,  Ohio ( loca-  18 10.81 5.86 0.12 
t i o n  No. 7 on map) 

Pond - opposi te  'J.A. 18 25.23 
Hosp i ta l ,  Dayton, Ohio 
(8 m i .  NE of Mound Lab) 

Pond - Possum Creek 18 
Reserve, -Da_yton,_ Qh.io 
(6 m i .  NE of Mound Lab) 

'Lowest de tec tab le  l i m i t  f o r  plutonium i n  water i s  4.50 x lr9 uCt/cc. 
A l l  samples which were not de t ec t ab l e  were s e t  equal- t o  t h t s  va lue  
when average values  were ca lcu la ted .  

b R C ~  - Radioac t iv i ty  concen t ra t ion  Guide. 



Table  2 (continued) 

SDDlARY OF OFF-SITE WATER PION'ZTORINC FOR YLUTOKIUM 

January-December 1968 

Number o f  Maximum Average Percent  of 
Samples Conccntra t ion' Conccntrat ion '  R C G ~ O ~  

Sample Location Col l cc tcd  j l C T 9  uCi/cc) j1r9 u c i / c c )  Average 

Nound Lab Drainage 42 2454.16 300.81 6.02 
Ditch ( l o c a t i o n  
No. 1 on map) 

Linden Avc . B r  idgc , 42 15.42 
Niamisburg, Ohio 
(ups t ream-locat ion  
No. 2 on map) 

Mound Lab E f f l u e r , ~  
( l o c a t i o n  No. 3 on 
map) 

250  vd Downstream 4 2 
from Mo~~wi  1.a b 
E f f l u e n t  ( l o c a t i o n  
Nn. G on map) 

Chautauqua Road 4 2 
Bridge ( l o c a t i o n  
No. 5 on map) 

Chautauqua Dam ( loca-  42 
t i o n  No. 6 on map) 

F r a n k l i n ,  Ohio ( loca -  42 
t i o n  No. 7 on map) 

Pond - oppos i t e  V.A. 38 
H o s p i t a l ,  Dayton, Ohio 
(8  m i .  NE of  Elound Lab) 

Pond - Possum Creck 3 5 110.81 8.67 0.17 
Reserve,  Dayton, Ohio 
( 6  m i .  NE of blound Lab) 

"Lowest d e t e c t a b l e  l i m i t  f o r  plutonium i n  water  i s  4.50 x 10"' uCi/cc.  
A l l  samplcs which were no t  d e t e c t a b l e  were set eqtml t o  t h i s  va luc  
whcn average  va lues  were c a l c u l a t e d .  

"CG - R a d i o a c t i v i t y  Concentra t ion  Guide. 



Table  3 

SUFlMAKY OF OFF-SITE WATER MONITORING FOR TRITIUM 

January-June 19.68 

Number of  Maximum Aver age  Percent  o f  
Samples Concent ra t ion '  Concentrazion'  RCGb f o r  

S a ~ p l e  Locat ion  C o l l e c t e d  ,,ci/cc) (10" u ~ i / c c )  - Aver age 

Mound Lab Drainage 2 3 2.79 0.52 17.33 
Di tch  ( l o c a t i o n  
No. i on mapj 

Linden Ave. Br idge ,  2 3 0 .16  
Miamisburg, Ohio 
(upstream- loc  a t  i o n  
No. 2 on map) 

Mound Lab E f f l u e n t  2 3 1.13 
( l o c a t i o n  No. 3 on 
map) 

250 yd Downstream 2 3 
from Mound Lab 
E f f l u e n t  ( l o c a t i o n  
N O .  4 on map ) 

Chautauqua Road 2 3 0 .28  
Bridge ( l o c a t i o n  
No. 5 on map) 

Chautauqua Dam ( l o c a -  23 0.23 
t i o n  No. 6 on map) 

F r a n k l i n ,  Ohio ( l o c a -  2 3  0.20 
t i o n  No. 7 on map) 

Pond - o p p o s i t e  V . A .  20 0 .21  
H o s p i t a l ,  Dayton, Ohio 
(8 m i .  NE of  Mound Lab) 

Pond - Possum Creek 18 

- Reserve, Dayton, Ohio 
c Y ~  %und Lab) 

'Lowest d e t e c t a b l e  l i m i t  f o r  t r i t i u m  i n  w a t e r  is  0.05  x 
u ~ i / c c .  A l l  samples which were n o t  d e t e c t a b l e  were set e q u a l  
t o  t h i s  va lue  when average v ~ l u e s  were c a l c u l a t e d .  

RCS - R a d i o a c t i v i t y  Concent ra t  i o n  Guide. 



Tab le  3 ( con t inued )  

SUEWIRY OF OFF-SITE WATER MONITORING FOR TRITIUM 

July-Dccembcr 1968 

Ntimbcr of Maximum Average Percent  of 
Samples Concent ra t ion '  Concent ra t ion '  RCG' f o r  

Sample Loca t inn C o l l e c t c d  ( uCi /cc)  jlr3 U C ~ / C C )  Average 

Plound Lab Drainage 2 0 7.76 
D i t c h  ( l o c a t i o n  
No. 1 on map) 

1-incicn tlve . Rr idgc  , 7 0 
bliami s l x ~ r g ,  Ohio 
(rtps t rc;lnt - 1 c~ca t ion 
Kc). ? crt i  map) 

- 250 yd Downstream 2 0 
from Plound Lab 
E f f lucn  t ( l o c a t i o n  
$ 0 .  5 on map) 

Chautnuqtia Koad 20 
Rr i d g e  ( l uca  t ion 
h'o. 5 on map) 

Chautauqua Dam ( l o c a  - 20 0.05 0.05 1.67 
t i o n  No. 6 on map) 

F r a n k l i n ,  Ohio ( l o c a -  70 0.05 0.05 1.67 
t i o n  No. 7 on map)- 

Pond - Oppos i te  V.A. 30 0.36 
Nosp i t a1  , Dayton, Ohio 
(8 m i .  NE o f  Mound Lab) 

Pond - Possum Crcek 2 0 0.05 
Resc rve ,  Dayton, Ohio 
(6 m i .  h'E of  Mound Lab) 

'Lowest d c t e c t a b l e  l i m i t  f o r  tritium in water is 0.05 x 10'~ uCi /cc .  
A l l  samples which were n o t  d e t e c t a b l e  were set equal t o  t h i s  va lue  
whcn ave rage  v a l u e s  wcrc c a l c u l a t e d .  

BRCG - R a d i o a c t i v i t y  C o n c e n t r a t i o n  Guide. 



Table 3 (cont inued)  

SUMMARY OF OFF-SITE WATER MONITORING FOR TRITIUM 

January-December 1968 

Number of Maximum Average Percent  of 
Samples Concentrat iona Concentrat ion'  R C G ~  f o r  

Sample Location Col lec ted  ( l T 3  uCi/cc) (10'~ u c i / c c )  Average 

Mound Lab- Drainage 4 3 7.76 0.79 26.33 
Ditch ( l o c a t i o n  
.No. 1 on map) 

Linden Ave . at idge  , 4 3 i. 04 0.68 2 .67 
Miamisburg, Ohio 
(ups tream-loca t i o n  
No. 2 on map) 

Mound Lab E f f l u e n t  43 2.74 0.26 8.67 
( l o c a t i o n  No. 3 on 
map) 

250 yd Downstream 4 3 0.19 0.06 2.00 
from Mound Lab 
Ef f luen t  ( l o c a t i o n  
No. 4 on map) 

Chautauqua Road 4 3 0.28 0.06 2.00 
Bridge ( l o c a t i o n  
No. 5 on map) 

Chautauqua Dam ( loca -  43 0.23 0.06 2.00 
t i o n  No. 6 on map) 

Frank l in ,  Ohio ( loca -  43 0.20 0.06 2.00 
t i o n  No. 7 on map) 

Pond - oppos i t e  V.A. 40 0.36 0.06 2.00 
H o s p i t a l ,  Dayton, Ohio 
(8 m i .  NE of Mound Lab) 

Pond - Possum Creek 36 0.21 0.06 2.00 
Reserve, Dayton, Ohio 
(6 m i .  NE o f  Mound Lab) 

c Lowe s t de t e c  t a 6 1 ~ ~ i ~ i t ~ t ~ i t ~ i r t m i ~ t ~ i O ~ O ~ ~ ~ ~ - ~ ~ ' i - / c c .  - - -  - 
A l l  samples which were no t  d e t e c t a b l e  were set equa l  t o  t h i s  va lue  
when average  va lues  were c a l c u l a t e d .  

bRCG - R a d i o a c t i v i t y  Concentrat ion Guide. 



Table  4 

SWlARY OF OFF-SITE AIR MONITORING FOR POLONIUM 

July-December 1968 

Number of Maximum Average 
Range Samples Concentrationa Concentration' Percent of RCC' 

(miles) Collected (10-l4 uCi/cc) ( 10- uCi /cc) for Average 

North Zone 

0 -  3 5 4.12 
(upwind) 

0 -  3 5 5.10 
(downwind) 

3 -  5 5 3.67 
(downwind) 

5 - 10 5 11 - 4 6  
(downwind) 

1 

10 - 15 5 4 . 6 h  
(downwind) 

15 - 20 5 5.15 
(downwind) 

Northcast Zone 

0 -  3 3 3 .67  1.86 
(upwind) 

0 - 3  3 5 . 7 0  
(downwind) 

3 -  5 3 2.19 
(downwind) 

5 - 10 3 2 . 9 6  
(downwind) 

10 - 15 3 4.24 
( downwind) 

15 - 20 3 2.37 
( downwind) 



Table 4 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING FOR POIDNIUM 

July-December 1968 

Number of Maximum Average 
Range Samples Concentration' Concentration' Percent of RCGb 
(miles) Collected (1(r UCI /cc) ( lw i4  PC~/CC) for Average 

East Zone 

0 -  3 0  
(upwind) 

0 -  3 0 
(downwind) 

3 -  5 0  
(downwind) 

5 - 10 0  
(downwind) 

10 - 15 0  
(downwind) 

15 - 20 0  
(downwind) 

0 -  3 
(upwind) 

0 -  3 
(downwind) 

3 -  5 
(downwind) 

5 - 10 
(downwind) 

10 - 15 
(d.o~w-cnd..).- - 

15 - 20 
(downwind) 

No samples were obtained in this zone 
because the prevailing winds were not 
out of the west on days samples were 
collected. 

Southeast Zone 

1 2.87 



Table 4 (continued) 

SDIMARY OF OFF-SITE AIR MONITORING FOR POLONIUM 

July-December 1968 

Number of Maximum Average 
Range Samples Concentration' Concentration' ~erccn t of RCC;' 
(miles) Collec tcd 1 1(r l 4  uCi /eel (10- U C ~  ICC) for Average 

South Zone 

0 -  3 0 
(upwind) 

0 -  3 0  
(downwind) 

3 -  5 . o  
(downwind) 

5 - 10 0  
(downwind) 

10 - 15 0  
(downwind) 

15 - 20 0  
( downwind) 

0 -  3 2 
(upwind) 

0 -  3 2 
( downwind) 

3 -  5 2 
( dormwind) 

5 - 10 2 
( downwind) 

10 - 15 2 
(downwind) 

15 - 20 2 
( tiownwind) 

No samples were obtained in this zone 
because the prevailing winds were not 
out of the north on days samples were 
collected. 

Southwest Zone 

1.34 1.14 



Table 4 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING FOR POLONIUM 

July-December 1968 

Number of Maximum Average 
Range Samples Concentration' Concentration' Percent of RCGb 
(miles) Collected ll(rl4 U C ~ / C C )  ( 1 ~ "  U C ~ I C C ~  for Average 

West Zone 

0 -  3 1 0.8; 
(upwind) 

. O  - 3 1 0.53 
(downwind) 

3 -  5 .l . 0.80 
(downwind) 

5 - 10 1 0.80 
(downwind) 

10 - 15 1 
( downwind) 

15 - 20 1 
(downwind) 

0 -  3 4 
(upwind) 

0 - 3 .  4 
(downwind) 

3 -  5 4 
( downwind) 

5 - 10 4 
(downwind) 

10 - 15 4 
(downwind) 

Northwest Zone 

1.46 1.03 



Table  b ( con t inued)  

SUIIMARY OF OFF-SITE A I R  ?IONITORING FOR POLONIUM 

July-Deccmbcr 1968 

Number of Maximum Average 
Range Samples Concent ra t ion '  Concent ra t ion '  Pe rcen t  o f  RCG" 

( m i l e s )  C o l l e c t e d  J10-'4 uCi1cc)  ( 1 ~ '  U C ~ I C C )  f o r  Averaee 

Northwes t Zone 

15 - 20 4 1.38 
(downwind) 

"Lowest d e t e c t a b l e  l i m i t  f o r  polonium i n  a i r  i s  0.80 x l V i 4  
~ C i l c c  f o r  samples c o l l e c t e d  0-3 m i l e s  upwind, 3-5 m i l e s  down- 
wind, 5- 10 m i l e s  dor~l~wind and 10- 15 m i l e s  downwind. The LDL is  
0.53 x l V 1 "  uCi / cc  f o r  samples c o l l e c t e d  0-3 m i l e s  downwind 
and 15- 30 miles do;;;~:<ind. A l l  v a lues  which were no t  d e t e c t a b l e  
were s e t  equal  t o  t h e s e  v a l u e s  when ave rage  v a l u e s  were c a l c u l a t e d .  
"RCG - R a d i o a c t i v i t y  Concen t r a t ion  Guide. 



Table 5 

SUFPIARY OF OFF-SITE AIR MONITORING FOR POLONIUM 

January-June 1968, A11 Zones 

Number of Maximum Average Percent of 
Range Samples Concentration' Concentrationa '~olonium RCGb 
(miles) Collected 110'~' U C ~ / C C )  ( l r i 4  UC~/CC) for Avera~e 

0 - 3  24 44.02 4.30 
(upwind) 

0 -  3 24 
(downwind) 

3 - 5  24 39.66 4.41 
(downwind) 

5 - 10 24 
(downwind) 

10 - 15 2 4 31.27 3.75 
(downwind) 

15 - 20 24 23.68 2.83 
(downwind) 

July-December 1968, All Zones 

Number of Maximum Average Percent of 
Range Samples Concentration' Concentrationa Polonium R C G ~  
(miles) Collected (10" U C L I C C ~  J I O - ~ ~  uCi/ccl for Averane 

0 - 3 16 4.12 
(upwind) 

0 - 3  16 5.70 
(downwind) 

3 - 5  16 3.67 
(downwind) 

5 - 10 16 
(downwind) 

- 
10 - 15 16 
(downwind) 

15 - 20 16 
(downwind) 



Table  5 (continued) 

SUEPLARY OF OFF-SITE A I R  MONITORING FOR POLONIUM 

January-December 1968, A l l  Zones 

Number of Maximum Average Percent o f  
Range Samples Concentrat ion* Concentrat ion* Polonium RCG? 

m i  ~ o l l c c t e ~  (10-I U C ~ I C C )  (10-1. U C L / C C )  fo r  A v e r a ~ e  

0 - 3  40 44.02 3.29 0.16 
(upwind) 

15 - 20 5 0 
(downwind) 

>Lowest detectable l i m i t  f o r  polonium i n  a i r  i s  0.80 x 
uCi/cc f o r  samples c o l l e c t e d  0-3 m i l e s  upwind, 3-5 miles down- 
wind, 5- 10 m i  l c s  downwind, and 10- 15 mi les  downwind. The LDL 
is 0.53 x l W l 4  uCi /cc  f o r  samples c o l l e c t e d  0-3 miles down- 
wind and 15-20 mi les  downwind. A l l  va lues  which were not  
d e t e c t a b l e  wcre s e t  equa l  t o  these  va lues  when average values  
were c a l c u l a t e d .  

'8CG - Radioac t iv i ty  Concentrat ion Guide. 



Table 6 

SUMMARY OF OFF- S ITE A1 R MONITORING RESULTS FOR PLUTONIUM 

July-December 1968 

Number of Maximum Average 
Range Samples Concentrat ion' concentratton' Percent of RCGb 

l m i  les) Collected 11~'' U C ~ I C C )  (lr" uCi/cc) for Average 

North Zone 

0 -  3 5 
(upwind) 

0 -  3 5 
( downwind) 

3 -  5 5 
(downwind) 

5 - 10 5 
(downwind) 

10 - 15 5 
(downwind) 

15 - 20 5 
(downwind) 

0 -  3 2 
(upwind) 

0 -  3 2 
( downwind) 

3 -  5 2 
(downwind) 

5 - 10 2 
(downwind) 

10 - 15 2 
(downwind) 

15 - 20 2 
(downwind) 

Northeast Zone 



Table 6 (continued) 

SWtARY OF OFF-SITE AIR MONITORING RESULTS FOR PLUTONIUM 

July-Dccembcr 1968 

Numbcr of Maximum Average 
Range Samples Concentration' Concentrat ion' Percent of KC(;: 
(miles) Collec ted (1r14 uCi/cc) ( 1 ~ "  U C ~ / C C )  for Averact, 

East Zone 

0 -  3 0 
(upwind) 

0 -  3 0 
(downwind) 

3 -  5 0 
( downwind) 

5 - 10 0 
(downwind) 

No samples were obtained in this tone 
because the prevailing winds were not 
out of the west on days samples were 
collected. 

10 - 15 0 
(dotmw ind) 

15 - 20 0 
(downwind) 

Southeast Zone 

0 -  3 1 1.41 
(upwind) 

0 -  3 1 0.77 0.77 
( downwind) 

3 -  5 1 4.35 
( downwind) 

5 - 10 1 0.75 
( downwind) 

10 - 15 1 2 .54  
(downwind) 

15 - 20 1 0.49 
(downwind) 



Table 6 (continued) 

SUMMARY OF OFF-SITE AIR MONITCIRING RESULTS FOR PLUTONIUM 

Number of Maximum Average 
Range Samples Concent rat ion' Concentration' Percent of RCG' 
(miles1 Collected (lo-?' ~ C i / c c l  ( 10- I' uCi/cc) for Average 

South Zone 

0 -  3 0 
(upwind) 

0 -  3 0 
(downwind) 

3 -  5 0 
(downwind) 

5 - 10 0 
(downwind) 

10 - 15 0 
'(downwind) 

15 - 20 0 
(downwind) 

0 -  3 
(upwind) 

0 -  3 
(downwind) 

3 -  5 
(downwind) 

5 - 10 
(downwind) 

15 - 20 
(downwind) 

No samples were obtained in this zone 
because the prevailing winds were not 
out of the north on days samples were 
collected. 

Southwest Zone 

0.59 0.36 



Table 6 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING RESULTS FOR PLUTONILPI 

July-December 1968 

Number of Maximum Average 
Range Samples Concentration' Concentration' Percent of RCG" 
(miles) Collected (lo-" uCi/cc) ( l(r U C ~  ICC) for Average 

West Zone 

0 -  3 1 
(upwind) 

0 -  3 1 
(downwind) 

3 -  5 1 
(downwind) 

5 - 10 1 
( downwind) 

10 - 15 1 
(downwind) 

15 - 20 1 
(downwind) 

0 -  3 3 
(upwind) 

0 -  3 3 
(downwind) 

3 -  5 3 
(downwind) 

5 - 10 3 
( downwind) 

10 - 15 3 
(downwind) 

Northwest Zone 

2.42 1.03 



Table 6 (continued) 

SUEWRY OF OFF-SITE AIR MONITORING RESULTS FOR PLUTONIUM 

July-December 1968 

Number of Maximum Average 
Range Samples Concentration' concentration' Percent of RCG' 
(miles) Collected 110' ' ' uCi /cc) ( 1 P 4  uci/cc) for Averaee 

Northwes t Zone 

15 - 20 3 1.85 
(downwind) 

"Lowest detcccable  limit for plutonium i n  air is 0.13 x 'rG-I4 

~ C i l c c  for samples collected 0-3 miles upwind, 3-5 miles down- 
wind, 5- 10 miles downwind and 10- 15 miles downwind. The LDL 
is 0.09 x l W 1 *  uCi/cc for samples collected 0-3 miles down- 
wind and 15-20 miles downwind. All values which were not 
detectable were set equal to these values when average values 
were calculated. 
'RCG - Radioactivity Concentration Guide. 



'I'nble 7 

SUPFLIKY OF OFF-SITE A I K  l lONITOKINC FOK PLUTONIUEI 

Janua ry  -3 une 1968, A 1  1 Zones 

Maximum Average Pe rcen t  of 
Range Number of . Concen t r a t  ion' Conc .en t ra t iona  Plutonium RCG' 

(mi l e s )  Samples (10 - l4  uCi /cc)  ( 1~ U C ~  / cc)  f o r  Average 

0 -  3 
(upwind) 

0 -  3 2 4 3.65 
(downwind) 

3 -  5 24 8 .11  
(downwind) 

5 - 10 2 3 5.50 
(downwind) 

10 - 15 2 3 3.65 
(downwind) 

15 - 20 2 2 
( downwind) 

July-Dcccmber 1968, A l l  Zoncs 

b13 x imum Average Percent  of 
Rangc Nuntbcr of  Conccntra  t ion" Concent ra t ion"  Plutonium RCG' 

( m i l e s )  Samples 110-I"  aC i / cc )  uCi / cc )  f o r  Avcraac (10' 1 " 

0 - 3  14 2.42 
(upwind) 

1 0  - 1 5  14 2.96 
(downwind) 

1 5  - 20 14 1.85 
(downwind) 



Tablc  7 (cont inued)  

SUFDIARY OF OFF-SITE A I R  MONITORING FOR PLUTONIUM 

January-Dcccmher 1968, A l l  Zones 

Flax i m u m  Average Percent  of  
Range Number of Concentrat ionn ~ o n c c n t r a t i o n '  Plutonium R C C ~  

j m i l e s l  Samples (10- 1-i ~ ; C i / c c )  (lo-" u C i f c c l  . f o r  Averape 

0 - 3  38 3.79 
(upwind) 

0 - 3  3 8 3.65 
(downwind) 

3 - 5  2 4 8.11 1.47 21 .OO 
(downwincl) 

'Lowest d e t e c t a b l e  l i m i t  f o r  plutonium i n  a i r  is  0.13 x l ( r 1 4  

, ~ C i / c c  f o r  samples c o l l e c t e d  0-3 mi les  upwind, 3-5 m i l e s  down- 
wind, 5- 10 mi les  downwind and 10- 15 miles downwind. The LDL 
i s  0.09 x lW1'  U C i / ~ ~  f o r  samples c o l l e c t e d  0-3 m i l e s  down- 
wind and 15-20 mi les  downwind. A l l  va lues  which were no t  
d e t e c t a b l e  were s e t  equal  t o  t h e s e  va lues  when average va lues  
were c a l c u l a t e d .  

'RCG - R a d i o a c t i v i t y  Concentra t ion  Guide. 



Table 8 

SMlARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

July-December 1968 

Number of Maximum Average 
Range Samples Concentration" Concentration' Percent of RCG" 
(miles) to1 lec ted (10"' uCi /cc) ( l (Ts  uCL/cc) for Averaee 

North Zone 

0 -  3 5 
(upwind) 

0 -  3 5 
(downwind) . 

3 -  5 5 
(downwind) 

5 - 10 5 
(downwind) 

10 - 15 5 
(downwind) 

15 - 20 5 
( downwind) 

0 -  3 3 
(upwind) 

0 -  3 3 
(downwind) 

3 -  5 3 
( downwind) 

5 - 10 3 
( downwind) 

10 - 15 3 
(downwind) 

15 - 20 3 
( downwind) 

Northeast Zone 



Table 8 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

July-December 1968 

Number of Maximum Average 
Range Samples concentrat ion* Concentration' Percent of R C G ~  
(miles) Collected (lo-" ~Ci/cc) (lVP uCi/cc) for Average 

East Zone 

0 -  3 0  
(upwind) 

0 -  3 0  
(downwind) 

3 -  5 0  
(downwind) 

5 - 10 0 
(downwind) 

10 - 15 0  
(downwind) 

15 - 20 0  
( downwind) 

0 -  3 2  
(upwind) 

0 -  3 2  
( downwind) 

. 3  - 5 - 7 
(downwind) 

5 - 10 2  
( downwind) 

10 - 15 2 
(downwind) 

15 - 20 2 
(downwind) 

No samples were obtained in this zone 
because the prevailing winds were not 
out of the west .,on days samples were 
collected. 

Southeast Zone 

2.30 



Table 8 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

July-December 1968 

Number of Maximum Average 
Range Samples Concentration' Concentrationa Percent of RCGt 

smiles) -Collect cd (10'" uCi/cc) (lre uCi/cc) for Average 

South Zone 

0 -  3 0 
(upwind) 

0 -  3 0 
( downwind) 

3 -  5 0 
(downwind) 

5 - 10 0 
(downwind) 

10 - 15 0 
( downwind) 

15 - 20 0 
(downwind) 

0 -  3 2 
( upwind) 

0 -  3 2 
(downwind) 

3 -  5 2 
(downwind) 

5 - 10 2 
(downwind) 

10 - 15 2 
( downwind) 

15 - 20 2 
(downwind) 

No samples were obtained in this zone 
because the prevailing winds were not 
out of the north on days samples were 
collected. 

Southwest Zone 

2.01 2.00 



Table 8 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

July-Dcccmbcr 1968 

Average Number of Maximum 
Range Samples Concentrat ion' Concentration' Percent of RCGP 

jmi les) Collected (10''' uCi/cc) (10'~ U C ~ / C C )  for Average 

West Zone 

. O  - 3 1 2.00 
(upwind) 

0 -  3 1 2.00 2.00 
(downwind) 

3 -  5 1 2.00 2.00 
(downwind) 

5 - 10. 1 2.00 2.00 
(downwind) 

10 - 15 1 2.00 
( downwind) 

15 - 20 1 2.00 2.00 
( downwind) 

Northwcs t Zone 

0 -  3 4 2.51. 2.13 
(upwind) 

0 -  3 4 41.74 11.94 
( downwind) 

'3 - 5 4 
(downwind) 

5 - 10 4 
(downwind) 



Table 8 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

July-December 1968 

Number of Maximum Average 
Range Samples Concentration' Concentration' Percent of RCG' 
(miles) Collected 110'" uCi/cc) lo-' uCi/cc) for A v c r a ~ c  

15 - 20 4 2.22 2.05 
(downwind) 

'Lowest detectable limit for tritium in air is 2.00 x 10- 
uCi/cc. All values which were not detectable were set equal 
to this value when average values were calculated. 

bRCG - Radioactivity Concentration Guide. 



SUEQIARY OF OFF-SITE A I R  MONITORING FOR TRITIUM 

January-June 1968, A l l  Zones 

Maximum Average 
Range Number of Concentration' Concentration' Percent of RCGb 
(miles) Samples ilU" uCi/cc) (lrO ucifcc) for Average 

0 -  3 2 3 16.55 
( upwind) 

0 -  3 13 12.95 
( downwind) 

3 -  5 2 3 10.95 
(downwind) 

5 - 10 2 3 12.85 
( downwind) 

10 - 15 23 10.15 
(downwind) 

15 - 20 2 3 16.90 
( downwind) 

July-December 1968, All Zones 

Max imum Average 
Range Ntxrnbcr of Concentration' Concentration' Percent of RCG" 
(miles) Samples U C ~ / C C )  (10" uci/cc) for Averape 

0 - 3  17 2.63 2.11 1.05 
(upwind) 

0 - 3  17 41.74 
(downwind) 

3 - 5 17 3.34 
(downwind) 

5 - 10 17 
(downwind) 

10 - 15 17 
(downwind) 

15 - 20 17 2.53 
(downwind) 



Table 9 (continued) 

SDBlARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

January-December 1968, All Zones 

Max imum Average 
Range Number of Concentrationa Concentrationa Percent of RCC' 
(miles) Samples (lo-' uCi/cc) (lCT" uCi/cc) for Averape 

0 - 3  40 16.55 3.69 1.84 
(upwind) 

0 - 3 40 41.74 4.05 2.02 
(downwind) 

3 - 5  4 0 10.95 
(downwind) 

5 - 10 4 0 12.85 
(downwind) 

10 - 15 40 
(downwind) 

15 - 20 4 0 
(downwind) 

'Lowest detectable limit for tritium in air is 2.00 x lo-' 
uCi/cc. All values which were not detectable were set 
equal to this value when average values were calculated. 

"RCC - Radioactivity Concentration Guide. 



Table LO 

SUMNARY OF A I R  SAMPLING LOCATIONS 
FOR POLONIUM AND PLUTONIUM 

North Zone 

S amp l c  
No. Range 

0-3 m i l e s  upwind 

Locat ion  

Cinc i n n a t  i-Dayton Pike  and C r a i n s  Run 
Rd. (Miamisburg, Ohio) 

blound Rd. and Benner Rd. (Miamisburg, 
Ohio ) 

0-3 m i l e s  upwind 

F i f t h  S t .  and C e n t r a l  Ave. 
(Miamisburg, Ohio) 

0-3 miles downwind 

Upper River  Rd. and S o l d i e r s  Home- 
bliamisburg R J .  

0-3 m i l e s  downwind 

One mi l e  n o r t h  on Upper R ive r  Rd. 
f tom p rev ious  s amp Le 

0 -3  m i l e s  downwind 

Farmersvi l le-Wes t C a r r o l l t o n  Rd. and 
S o l d i e r s  Home-West C a r r o l l t o n  Rd. 

3-5 m i l e s  downwind 

Union Rd. and Farmersvi l le-West  
C a r r o l l t o n  Rd. 

3-5 m i l e s  downwind 

Dayton Speedway ( n e a r  i n t e r s e c t i o n  of 
S t a t e  Route 4 and L ibe r ty  Dayton Rd.) 

5-10 m i l e s  downwind 

5-10 m i l e s  downwind 

10-15 m i l e s  downwind 

Union Rd. and L i b e r t y  Dayton Rd. 

S i e b e ~ ~ t h a l e r  Ave. and North Dix ie  D r .  
(Dayton, Ohio) 

Tro twood , Ohio 10- 15 m i l e s  downwind 

15-20 m i l e s  downwind North Dix ie  D r .  and L i t t l e  York D r .  
(Dayton, Ohio) 

bteeker S t .  and H e a t h c l i f f e  Rd. 
(Dayton, Ohio) 

15-20 m i l e s  downwind 



Sample 
No. 

T a b l e  10  (cont inued)  

South  Zone 

Loca t ion  

l a  West o f f  S t a t e  Route 725 between r i v e r  
b r i d g e  and r a i l r o a d  (Niamisburg, Ohio) 

l b  Municipal  Pa rk ing  Lot  o n  C e n t r a l  Ave. 
(Miamisburg, Ohio) 

2a C r a i n s  Run Rd. and Medlar Rd. 

2b Chautauqua, Ohio 

2 c bliarni Dr ive - In  T h e a t e r  o n  C i n c i n n a t i -  
Dayton P ike  

3a S t a t c  Route 73 and I n t e r s t a t e  75 

3b S t a t e  Rocte 123 and Dayton-Oxford Rd. 

4a Red Lion, Ohio 

4b Blue B a l l ,  Ohio ( e a s t  edge o f  
Middle t own, Ohio) 

Lebanon, Ohio 

Monroe, Ohio 

K t .  48 and Elason Kd. 

Bethany Rd. and Mason Elontgomery Rd. 

Bethany, Ohio 

E a s t  Zone 

Riverview Ave. and Lower Miamisburg Rd. 
(Miamisburg, Ohio) 

S t a t e  Route 725 and Union Rd. 

Mound Park 
. . . . . . , . .  

Bcnner Rd. and Byers Rd. 

Range 

0 - 3  m i l e s  upwind 

0 -3  m i l e s  upwind 

0-3 m i l e s  downwind 

0-3 m i l e s  downwind 

0-3  miles downwind 

3-5 miles downwind 

3-5 miles downwind 

5-10 m i l e s  downwind 

5-10 m i l e s  dormwind 

10-15 mi l e s  downwind 

10-15 m i l e s  downwind 

15 - 20 m i  les downv ind 

15-20 m i  les downwind 

15-20 m i l e s  downwind 

0-3 miles upwind 

-0-3 miles upwind 

0 - 3  miles downwind 

0-3 miles downwind 



Tab le 10 (continued) 

East b n e  

S ample 
No. Location 

2 c State Route 725 and Interstate 75 

3a Yankee St. and State Route 725 

Waldruhe Park on Springboro Pike 

Clyo Rd. and Franklin St. (Centerville, 
Ohio) 

State Route 48 and Social Row Rd. 

Bellbrook, Ohio 

U . S .  42 and Spring Valley- 
Paintersville Hd. 

Xenia, Ohio 

Spring Valley-Pnintersville Rd. and 
State Route 380 

Flt. Holly, Ohio 

West Zone 

1 a Belvo Hd. and Cebhart Church Rd. 

lb Flaue Rd . and Miamisburg-Springboro Rd. 
2 a Miami Drive-In Theater on Cincinnati- 

Dayton Pike 

2b Riverview Rd. and Lower blinmisburg Rd. 

3c Lower Miamisburg Rd. and Jamaica Rd. 

3a State Route 725 and State Route 4 

3b Germantown, Ohio 

4a blanning Rd. and Anthony Rd. 

4b Ox 'ord Rd. and Browns Run Rd. 

Range 

0-3 miles downwind 

3-5 miles downwind 

3-5 miles downwind 

5-10 miles downwind 

5-10 miles downwind 

10-15 miles downwind 

10-15 miles downwind 

15-20 miles downwind 

15-20 miles downwind 

15-20 miies downwind 

0-3 miles upwind 

0-3 miles upwind 

0-3 miles downwind 

0-3 miles downwind 

0-3 miles downwind 

3-5 miles downwtnd 
- - 

3-5 miles downwind 

5-10 miles downwind 

5-10 miles downwind 



Tab le  10 (cont inued)  

West Zone 

Sample 
No. 

Sa G r a t i s ,  Ohio 

Loc a t  i o n  

Sb Creenbush Rd. .and S t a t e  Route 122 

6a  Eaton ,  Ohio 

6b Camden, Ohio 

6c Somervi l  l e  , Ohio 

Northe a s  t Zone 

Cinc innat i -Dayton  Pike and Benner Rd. 

bliami Dr ive - In  Thea te r  on C i n c i n n a t i -  
Dayton P i k e  (Pliamisburg, Ohio) 

Harmon F i e l d  (bliamisburg, Ohio) 

S t a t e  Route 725 and Heincke Rd. 
(Niamisburg, Ohio) 

E l m  S t .  and C inc inna t  i-Dayton Pike 
(West C a r r o l l t o n ,  Ohio) 

woody's Market on Cinc innat i -Dayton  
Pike (West C a r r o l l t o n ,  Ohio) 

blad River  Kd. and A l e x a t ~ d e r s v i l l e -  
Bel lbrook Rd. 

Dorothy Lane and Spr ingboro  Pike 

S t a t e  Route 48  and S t roop  Rd.- Town 
and Country Chopping Cen te r  ( K e t t e r i n g  
Ohio) 

I n t e r s t a t e  75 and Wagner-Ford Rd. 

Belmont Auto T h e a t e r ,  P a t t e r s o n  Rd. 
and County Line Rd. ( K e t t e r i n g ,  Ohio) 

Range 

10-15 m i l e s  downwind 

10-15 m i l e s  downwind 

15-20 m i l e s  downwind 

15-20 mi l e s  downwind 

15-20 mi l e s  downwind 

0-3 m i l e s  upwind 

0-3 m i l e s  upwind 

0- - miles  downwind 

0 -3  mi l e s  dowl-rwi nd 

0-3 m i l e s  downwi~~d 

3-5 m i l e s  downwind 

3-5 m i l e s  downwind 

5-10 mi l e s  downwind 

5-10 m i l e s  downwitid 

10-15 miles downwind 

LO- 15 m i l e s  downwind 



Table 10 (continued) 

Nor theas t Zone 

Sample 
No. 

6a State Route 201 and Chambersburg Rd. 15-20 miles downwind 

6b State Route 235 (Fairborn, Ohio) 15-20 miles downwind 

6c New Germany-Trebein Rd. and Fairground 15-20 miles downwind 
Rd.- approximately 3 miles south of 
previous sample 

Northwest Zone 

la Mound Ave. and Benner Rd. 0-3 'miles upwind 

lb Medlar Rd. and Miamisburg-Springboro Rd. 0-3 miles upwind 

2 a Cincinnati-Dayton Pike and bbund Ave. 0-3 miles downwind 
(Miamisburg, Ohio) 

2b Union Rd. and State Route 725 0-3 miles downwind 

2c State Koute 725 and Jamaica Rd. 0-3 miles downwind 

3 a Jamaica Rd. and State Route 4 3-5 miles downwind 

3b State Route 4 and Farmersville-West 3-5 miles downwind 
Carrollton Pike 

4 a  Diamond Mill Kd. and Mile Rd. 5-10 miles downwind 

4b Farmersville, Ohio 5-10 miles downwind 

5a Clayton Rd. and Providence Rd. 10-15 miles downwind 

5b Farmersville-West Alexandria Pike 10-15 miles downwind 
and DeCh an t Rd . 

6a Brookville, Ohio 15-20 miles downwind 

6b Lexington Salem Rd. and Preble C0unt.y 15-20 miles downwind - 7 -- 
Line Rd. 

6c Lexington Salem Rd. and Engle Rd. 15-20 miles downwind 



Table  10 (cont inued)  

Sou theas t  Zone 

Sample 
No. 

1 a F i f t h  S t .  and C e n t r a l  Ave. (Miamisburg, 
Ohio) 

l b  Union Rd. and S t a t e  Route 725 

2a Mound Ave. and Benner Rd. 

2b Benner Kd. and Hiamisburg-Springboro 
Pike 

2c blaund Park 

3a  Wood Rd. .and Pennyroyal  Rd. 

3b South bbntgomery County A i r p o r t  on 
S t a t e  Route 741 a t  Aus t in  Rd. 

4 a  Spr ingboro ,  Ohio 

4 b  A t  TV Tower on Lyt le -Five  P o i n t s  Rd. 

5a S t a t e  Route 48 and S t a t e  Route 73 

5b Waynesvi l l e  , Ohio 

62  S t a t e  Route 73, 1 m i l e  e a s t  o f  s t a t e  
Route 42 

6 b  3 mi l e s  e a s t  o f  Harveysburg on 
S t a t e  Route 73 

6 c 3 mi l e s  e a s t  o f  Harveysburg on  
S t a t e  Route 73 

Southwest Zone 

1 a S t a t e  Route 725 and A l e x a n d e r s v i l l e  Rd. 

l b  S t a t e  Route 725 and Heincke Rd. 
(Miamisburg, Ohio) 

2a Miami Dr ive- In  T h e a t e r  on  C i n c i n n a t i -  
Dayton Pike  (Miamisburg, Ohio) 

0-3 mi l e s  upwind 

0-3  mi l e s  upwind 

0-3  mi l e s  downwind 

0-3  mi l e s  downwind 

0-3 mi l e s  downwind 

3-5 mi l e s  downwind 

3-5 mi les  downwind 

5- LO mi l e s  downwind 

5-10 mi l e s  downwind 

10- 15 mi l e s  downwild 

10-15 mi l e s  downwind 

15-20 mi l e s  downwind 

15-20 m i l e s  downwind 

15-20 m i l e s  downwind 

0-3  m i l e s  upwind 

0-3  m i l e s  upwind 

0-3 miles downwind 



Table  LO ( con t inued)  

S amp Le 
No. 

Southwest Zone 

Locat ion  

Farmington Rd. and Chautauqua Rd. 

Farmington Rd. and Union Rd. 

Farmington Rd. and B u t t e r  S t .  

C a r L i s l e ,  Ohio 

Miami River  Park on S t a t e  Route 7 3  
(Fliddletown, Ohio) 

Post Town, Ohio 

S t a t e  Route 4 and S t a t e  Route 7 3  

J acksonburg,  Ohio 

S t a t e  Route 4 and S t a t e  Route 7 4 7  

New Miami, Ohio 

West E lk ton  Kd. and T o l b e r t  Rd. 

Range 

0-3 miles downwind 

0-3 miles downwind 

3-5 m i l e s  downwind 

3-5 miles d=%?:~ind 

5-10 m i l e s  downwind 

5-10 m i l e s  downwind 

LO- 15 m i l e s  downwind 

10-15 m i l e s  downwind 

15-20 m i l e s  downwind 

15-20 m i l e s  downwind 

15-20 m i l e s  downwind 



Table 11 

SUFlMARY OF AIR SAMPLING LOCATIONS FOR TRITIUM 

North Zone - 
S amp le 
No. Location Range 

1 Cinc innati-~ayton Pike and Crains 0-3 miles upwind 
Run Rd. (Miamisburg, Ohio) 

2 Fifth St. and Central Ave. (Miamisburg, 0-3 miles downwind 
Ohio ) 

3 Farmersville-West Carrollton Rd. and 3-5 miles downwind 
Soldiers Home-West Carrollton Rd. 

4 Dayton Speedway (near intersection of 5-10 miles downwind 
State Route 4 and Liberty-Dayton Rd.) 

5 Trotwood, Ohio 10-15 miles downwind 

6 Meeker St. and HeathcliEfe Rd. 
(Dayton, Ohio) 

15-20 miles downwind 

Nor tlleast Zone 

1 Cincinnati-Dayton Pike and Benner Rd. 0-3 miles upwind 

2 State Route 725 and Heincke Rd. 
(Miamisburg, Ohio) 

0-3 miles downwind 

3 Mad River Rd. and Alexandersville- 3-5 miles downwind 
Be llbrook Rd . ) 

4 State Route 48 and Stroop Rd. - 
Town and Country Shopping Center 
(Kettering, Ohio) 

5-10 miles downwind 

5 Belmont Auto Theater - Patterson Rd. 10-15 miles downwind 
and County Line Rd. (Kettering, Ohio) 

6 State Route 235 (Fairborn, Ohio) 15-20 miles downwind 

East Zone 

1 State Route 725 and Union Rd. 0-3 miles upwind 

2 Mound Park 0-3 miles downwind 



Table 11 ( c o n t i n u e d )  

E a s t  Zone 

S amp l e  
No. Locat i on  Range 

3 Yankee S t .  and S t a t e  Route 725 3-5 m i l e s  downwind 

4 Clyo Rd. and F r a n k l i n  S t .  
( C e n t e r v i l l e ,  Ohio) 

5 U .  S .  4 2  and Spr ing  Val ley-  
P a i n t e r s v i l l e  Rd. 

5-10 miles downwind 

10-15 m i l e s  downwind 

6 Xenia ,  Ohio 15-20 m i l e s  downwind 

Sou theas t  Zone 

1 Union Kd. and S t a t e  Route 725 0 -3  m i l e s  upwind 

7 - Benner Rd. and Miamisburg-Springboro 0-3  m i l e s  downwind 
Pike  

3 South Montgomery County A i r p o r t  on  3-5 m i l e s  downwind 
S t a t e  Route 741 a t  Aust in Rd. 

4 At TV Tower on Lyt le -Five  P o i n t s  Rd. 5-10 m i l e s  downwind 

5 S t a t e  Route 48 and S t a t e  Route 73 10-15 m i l e s  downwind 

6 Harveysburg, Ohio 15-20 m i l e s  downwind 

South Zone 

I Municipal  Park ing  Lot on C e n t r a l  Ave. 0-3 miles upwind 

2 C r a i n s  Run Rd. and Nedlar  Rd. 0-3 miles downwind 

3 S t a t e  Route 73 and I n t e r s t a t e  75 3-5 m i l e s  downwind 

4 Blue B a l l ,  Ohio ( e a s t  edge o f  
Middletown, Ohio) 

5-10 m i l e s  downwind 

5 Monroe, Ohio 10-15 miles downwind 
- - 

6 Bethany Rd. and Mason-Montgomery Rd. 15-20 miles downwind 



Table L b  (cont inued)  

Southwest Zone 

S amp l e  
No. b c  a t  ion 

1 S t a t e  Route 725 and Heincke Rd. 
(Miamisburg, Ohio) 

2 Farmington Rd. and Union Rd. 

3 Farmington Rd. and B u t t e r  St. '  

4 Miami River  Park on S t a t e  Route 73 
(Fliddle town, Ohio) 

5 Jacksonburg,  Ohio 

6 New Niami, Ohio 

Range 

0-3 mi les  upwind 

0-3  miles  downwind 

3-5 mi les  downwind 

5-10 miles  downwind 

10-15 miles  downwind 

15-20 miles  downwind 

West Zone 

1 Belvo Rd. and Gebhart Church Rd. 0 - 3  miles upwind 

2 Riverview Rd. and Lower Miamisburg Rd. 0-3 miles  downwind 

3  Germantown, Ohio 3-5 mi les  downwind 

4 Oxford Rd. and Browns Run Rd. 5-10 miles  downwind 

5 G r a t i s ,  Ohio LO- 15 m i  l e s  downwind 

6 Camden, Ohio 15-20 mi les  downwind 

Northwest Zone 

1 Mound Ave. and Benner Rd. 

2 State Route 725 and Jamaica Rd. 

3 Jamaica Rd. and S t a t e  Route 4 

4 F a r m e r s v i l l e ,  Ohio 

5 Clayton Rd. and Providence Rd. 

6 Lexington Salem Rd. and Engle Rd. 

0-3 mi les  upwind 

0-3  m i l e s  downwind 

3-5 m i l e s  downwind 

5-10 mi les  downwind 

10-15 mi les  downwind 

15-20 mi les  downwind 



MAP 1 - Great Hiami River sanlple locations. 



MAP 2 - Proximity a i r  sample zones. 



MAP 3 - Distant a i r  sample zones. 
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SUMMARY 

The concentration of radioactive materials detected i n  the environment surrounding Mound Laboratory, 
Miamisburg, Ohio i s  presented for the f i rs t  half of 1967. The average concentration of radionuclides from 
Mound Laboratory i n  the Great Miami River and i n  the environmental air (average of a l l  zones) was within 
the standards specified by the Atomic Energy Commission. 



INTRODUCTION 

This  report i s  a summary of the Environmental Monitoring Program conducted by Monsanto Research Cor- 
poration. Mound Laboratory. Miamisburg, Ohio. The program considers a l l  of  the projects at Mound Labora- 
tory, and a l l  of the radioisotopes which could be released i n  the environment. The monitoring procedures 
and counting techniques are those best suited for the detection and measurement of these radioactive mate- 
rials. 

The Radioactivity Concentration Guide (RCG) values i n  air and in  water for the radionuclides in use at 
Mound Laboratory are taken from the USAEC Manual, Chapter 0524. The Radioactivity Concentration Guides 
for environmental air and water for the materials used at Mound Laboratory are: 

Air - 2 x lo-" microcuries per cubic centimeter 

Water - 7 x lo-' microcuries per cubic centimeter 

Air  - 7 x lo-'' microcuries per cubic centimeter 

Water - 5 x lo-' microcuries per cubic centimeter 

Hydrogen-3 (Tritium) 

Air - 2 x lo-' microcuries per cubic centimeter 

Water - 3 x 10-1 microcuries per cubic centimeter 



LIQUID CONTAMINATION 

Polonium-Plutonium Liquid radioactive wastes from polonium and plutonium work at the Laboratory are 
processed separately to reduce the concentration o f  the radionuclides to a level at which they may be dis- 
charged to the environment. Treated polonium l iquid waste i s  discharged directly to the Great Miami River 
v i a  a closed sewer l ine which also carries the treated plant sewage. Treated plutonium l iquid waste i s  dis- 
charged to a drainage ditch which runs through the plant s i te and eventually reaches the river. 

Tritium Helium-3 being purified at Mound Laboratory contains small quantities of  tritium. Liquid waste 
from this work i s  treated (diluted with water when necessary) before i t  i s  discharged to the drainage 
ditch. Tr i  tium i s  being recovered from various AEC t r i  tium-contaminated wastes. 

Water Sampling water samples are collected weekly from the Great Miami River and from the drainage 
ditch. Samples collected from the river are analyzed for polonium, plutonium and tritium. Samples collected 
from the drainage ditch are analyzed for plutonium and tritium. 

Map I shows the location of weekly water sampling points. 

The results of  the water sampling program are presented i n  Table I, Table 2. Table 3, and Table 4. The 
data presented i n  these tables indicate that the average concentration of polonium, plutonium, and trit ium 
i n  environmental water was well below the Radioactivity Concentration Guides for the f i r s t  half of 1967. 



MAP I 
GREAT MIAMI RIVER SAMPLE LOCATIONS 
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Table 4 

SUMMARY'OF OFF-SITE WATER MONITORING FOR RADIOACTIVITY 

Number of 
Samples 

Collected 

~ u m b e ;  o f  
Samples 

Cof lected 

Number of 
Samples 

Collected 

Maximum 

January Through June. 1967 

Concentration a 

( lo-' p  c l c c )  

Average 

II. Plutonium-238 

Maximum Average 
Concentration Concentration 

( )I C/CC) ( 10-9 cl CICC) 

Ill. Trit ium 

Maximum Average 
Concentrationc Concentration 

( 10-1 Li C/CC) ( 10-1 p CICC) 

Percent of  RCGd 
for Average 

Percent o f  R C G ~  
for Average 

Percent o f  R C G ~  
for Average 

a ~ o w e s t  detectable l i m i t  for po lon ium in  water  i s  1.80 x lo-' p c / c c .  A l l  samples w h i c h  were n o t  de tec tab le  

were set  equal to t h i s  va lue  when average values were ca lcu la ted.  

b ~ o w e s t  detectable l i m i t  for p lu ton ium i n  water i s  4.50 x IO-' p c / c c .  A l l  samples wh ich  were not  de tec t -  

ab le  were se t  equal to  th i s  va lue  when average va lues were ca lcu la ted .  

 owest st detectab le  l i m i t  for  t r i t i um i n  water i s  0.05 x lo-' p c i c c .  A l l  samples wh ich  were no t  de tec tab le  

were set  equal to th i s  va lue  when average va lues were ca lcu la ted .  

. dRCG - Rad ioac t i v i t y  Concentrat ion Guide.  



AIRBORNE CONTAMINATION 

Polonium-Plutonium Air which i s  contaminated with polonium and plutonium particulates i s  treated by 
passing i t  through absolute f i l ters before it i s  discharged to the environment v i a  several building stacks. 

Tritium Air which might be contaminated with gaseous tritium i s  discharged to the environment v ia  stacks. 

Off-Site A i r  Sampling PI1 environmental air samples are collected weekly to a distance of 20 miles with 
sampling equipment mounted in a one-ton panel truck. Samples are collected upwind and downwind from the 
plant according to routes drawn for the different wind directions. The selection of the air sampling zone 
depends on the wind direction on the days that samples are collected. Since the sampling zone i s  depend- 
ent on the wind direction it i s  possible that air samples from al l  zones w i l l  not be collected during the 
reporting period. Maps 2 and 3 show the zones routinely sampled. Table I I l i s t s  the specif ic location of 
sampling sites by zone for the polonium and plutonium monitoring program. Table I 2  l i s t s  the specif ic lo- 
cation of sampling sites by zone for the tr i t ium monitoring program. 

Airborne polonium and plutonium particulates are collected with a high volume air sampler. The f i l ter  
papers are then processed such that counting results are specific for polonium and plutonium. One fourth 
of each fi l ter paper i s  processed by spontaneous deposition to isolate polonium. Plutonium is  isolated by 
processing the remaining three fourths of each f i l ter paper through a resin column. 

Airborne trit ium is  monitored by drawing air through a calcium chloride drying tube. The water collected in  
:he sample tube i s  dist i l led and analyzed for tr i t ium content. 

Beginning January 1, 1967, al l  particulate air samples collected i n  the same zone, i n  the same range. and 
on the same day are combined before processing and are considered as one sample. Th is  i s  done to improve 
the lower detectable l imi t  for plutonium. The use of the word "sample" in Tables 5. 6. 7, and E refers to 
this composite sample made up of the i n d i ~ i d u a l ~ f i l t e r  papers. 

The results of  the airborne monitoring program are presented in  Tables 5. 6, 7. 8, 9.  and 10. Tables 6.  8, 
and 10, show that the average concentration (al l  zones combined) of  plutonium, polonium, and trit ium i n  
the environment are below their respective Radioactivity Concentration Guides. 



Table 5 

Range 
(miles) 

0 -  3 
(upwind) 

0 -  3  
(downwind)  

3 - 5  

(downwind)  

5 -  10 

(downwind)  

10 -- 15 

(downwind)  

15 - 20 

(downwind)  

0 - 3  
(upwind)  

0 - 3  
(downwind)  

3  - 5  

(downwind)  

5 -  10 

(downwind)  

lo  - IS 

(downwind)  

15 - 20 
(downwind) 

SUMMARY OF OFF-SITE AIR MONITORING FOR POLONIUM 

January Through June, 1967 

Number of Maxi mum Average 
Samples Concentrationa Concentrationa Percent of R C G ~  

Collected ( lo-" p c/cc) ( lo-'' p c/cc) . for Average 

North Zone 

3 -37 

Northeast Zone 

1.74 



Table 5 (continued) 

Range 
(miles) 

0 - 3  

(upwind)  

3 - 5 
( d o w n w i n d )  

5 -  10 

(downwind)  

10 - '15 
(downwind)  

15 - 20 
( d o w n w i n d )  

SUMMARY OF OFF-SITE AIR f lONlTORlNG FOR POLONIUM 

January Through June. 1967 

Number of Maximum Average 
Samples Concentrati ona Concentration a Percent of R C G ~  

Collected ( lo-" p c/cc) ( lo-" c/cc) for Average 

East  Zone 

4.66 2.73 

Southeast Zone 

0 - 3  5 

( u p w i n d )  

0 - 3  5 

(downwind)  

3 - 5 5 

( d o w n w i n d )  

5 -  lo 5 

( d o w n w i n d )  

10 - I5 5 

(downwind)  

15- 20 4 

(downwTnd') 



Table 5 (continued) 

SUMMARY O F  OFF-S ITE  AIR MONITORING FOR POLONIUM 

January Through June. 1967 

Number of Maximum Average 
Range Samples Concentration a Concentration a 

(miles) Collected ( 10-1. c/cc) ( 10-1. c/cc) 

0  - .3 
( d o w n w i n d )  

3 - 5  
( d o w n w i n d )  

5 -  10 

( d o w n w i n d )  

10 - 15 
( d o w n w i n d )  

15 - 2 0  

( d o w n w i n d )  

0 - 3  

(upwind)  

0 - 3  
( d o w n w i n d )  

3 - 5  
( d o w n w i n d )  

5 -  10 

( d o w n w i n d )  

10 - I 5  
( d o w n w i n d )  

I 5  - 2 0  
(downwind)  

South Zone 

Southwest Zone 

2 .65  

Percent of R C G ~  
for Average 



, T a b l e  5 (cont inued) 

SUMMARY O F  O F F - S I T E  A I R  MONITORING F O R  P O L O N I U M  

January Through  June, 1967 

Number o f  Maximum Average 

Range Samples Concentrat iona Concentrat iona Percen t  o f  R C G ~  
(mi les)  C o l l e c t e d  ( lo-" p c/cc) ( I 0-1' p C/CC) for  Average 

West Z o n e  

0 - 3  

(upwind) 

0 -  3 

(downwind)  

3 - 5 

(downwind) 

5 -  l o  
(downwind) 

l o  - I 5  

(downwind)  

15 - 20 

(downwind) 

0 - 3  

(upwind) 

0 - 3  

(downwind)  

3 - 5  

(downwind)  

5 -  I 0  

(downwind)  

1 0 -  I 5  

(downwind)  

- 15 - 20 I 

(downwind)  

2.74 

3.23 

2.15 

N o r t h w e s t  Z o n e  

a ~ o w e s t  detectable l i m i t  for polonium i n  air  i s  0.80 x lo-" v c / c c  for samples c o l l e c t e d  0-3 m i les  upwind.  
3-5 m i l e s  downwind.  5-10 mi les downwind and 10-15 m i l e s  downwind. The LDL i s  0.53 x lo-" p c / c c  for 
samples co l lec ted  0-3 m i les  downwind and 15-20 m i l e s  downwind. A l l  va lues  w h i c h  were n o t  detectable 

. were s e t  equal  t o  these values when average va lues  were calculated. 

b~~~ - R a d i o a c t i v i t y  Concentrat ion Guide. 



Range 

(mi les)  

0 - 3  

(upwind)  

0 - 3  

(downwind)  

3  - 5  

(downwind)  

5 -  l o  
(downwind)  

10 - 15 

(downwind)  

15 - 20 

(downwind)  

Table 6 

SUMMARY OF OFF-SITE AIR MONITORING FOR POLONIUM 

January Through June. 1967 

A l l  Zones  

Number of 
Samples 

C o l l e c t e d  

Maximum Average 

Concen t ra t iona  Concentrat ion a Percen t  o f  R C G ~  
for  Averaee 

a ~ o w e s t  de tec tab le  l i m i t  for polonium i n  air  i s  0.80 x 10 - "pc /cc  for samples co l lec ted  0-3 m i les  upwind,  
3-5 m i les  downwind.  5-10 m i les  downwind.  and 10-15 m i les  downwind. The L D L  i s  0.53 x lo-'. p c / c c  for 
samples co l lec ted  0-3 m i les  downwind and 15-20 m i l e s  downwind. A l l  va lues w h i c h  were not  detectab le  
were s e t  equal  to  these va lues when average va lues  were ca lcu la ted.  

b~~~ - Rad ioac t i v i t y  Concentrat ion Guide. 



Table 7 

SUMMARY OF OFF-SITE AIR MONITORING RESULTS FOR PLUTONIUM ' - 

January Through June, 1967 

Number of Maximum Average 
Samples Concentrationa Concentrationa Percent of R C G ~  

Collected ( lo-" p c/cc) ( p c/cc) for Average 
Range 

(miles) 

North Zone 

0 -  3  

(upwind)  

0 - 3  

(downwind)  

3 - 5  

(downwind)  

5 -  10 

(downwind)  

10 - 15 

( d o w n w i n d )  

1 5 -  2 0  

(downwind)  

Northeast Zone 

0 - 3  

( u p w i n d )  

0 - 3  

(downwind)  

3  - 5 

( d o w n w i n d )  

5 -  10 

(downwind)  

10 - 15 

(downwind)  

- -1-5---20-. -- - - - 

( d o w n w i n d )  



. Table 7 (continued) 

SUMMARY O F  OFF-SITE AIR MONITORING RESULTS FOR PLUTONIUM 

January Through June. 1967 

Number of Maximum 
Samples Concentrationa 

Collected (lo-" p c/cc) 

Average 
Percent of R C G ~  Range 

(miles) 
Concentrati ona 

for Average 

East  Zone 

0 - 3  

( u p w i n d )  

0 - 3  

( d o w n w i n d )  

3 - 5  

( d o w n w i n d )  

5 -  lo 
( d o w n w i n d )  

10 - I5 
( d o w n w i n d )  

15 - 20 
( d o w n w i n d )  

Southeast Zone 

0 - 3  

( u p w i n d )  

0 - 3  5  

( d o w n w i n d )  

3 - 5  5  

( d o w n w i n d )  

5 -  10 5  

( d o w n w i n d )  

lo - I5 , 5  
(downwind)  

15 - 20 5 

( d o w n w i n d )  



Table 7 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING RESULTS FOR PLUTONIUM 

January Through June. 1967 

Number of Maxi mum Average 
Range Samples Concentrationa Concentrationa Percent of R C G ~  

(miles) Collected ( lo-" p c/cc) ( lo-" p c/cc) for Average 

South Zone 

0 - 3  

( u p w i n d )  

0 - 3  
( d o w n w i n d )  

3 - 5  
( d o w n w i n d )  

5 -  10 

( d o w n w i n d )  

10 - 15 

( d o w n w i n d )  

15 - 2 0  

( d o w n w i n d )  

0 - 3  

( I J ~ W  i n d )  

0 - 3  

( d o w n w i n d )  

3 - 5 

( d o w n w i n d )  

5 -  10 

( d o w n w i n d )  

10 - I 5  

( d o w n w i n d )  

- 15 - 2 0  
.- - 

( d o w n w i n d )  

Southwest Zone 

2.84 



Table 7 (continued) 

SUMMARY OF OF F-SITE AIR MONITORING RESULTS FOR PLUTONIUM 

January Through June. 1967 

Number of Maximum Average 
Percent of RCG Samples Concentrationa Concentration a 

Collected ( 10-1' C/CC) ( lo-'' I.I c/cc) 
Range 
(miles) for Average 

West Zone 

0 - 3  

(upwind)  

0 - 3  

(downwind)  

3 - 5  

(downwind)  

5 -  10 

(downwind)  

10 - I S  

(downwind)  

15 - 2 0  

(downwind)  

Northwest Zone 

0.32 0.32 0 - 3  

(upw ind)  

0 - 3  

(downwind)  

3 - 5  

(downwind)  

5 -  10 

(downwind)  

10 - 15 

(downwind)  

a ~ o w e s t  detectab le  l i m i t  for p lu ton ium i n  a i r  i s  0.13 x la-" p c / c c  for samples c o l l e c t e d  0-3 miles upwind. 
3-5 m i les  downwind. 5-10 m i les  downwind  and 10-15 mi les downwind. The  L D L  i s  0.09 x IO'"pc/cc for 
samples co l lec ted  0-3 m i les  downwind and 15-20 m i les  downwind. A l l  va lues  w h i c h  were not detectable 
were s e t  equa l  to  these values when average va lues were ca lcu la ted.  

b~~~ - Rad ioac t i v i t y  Concentrat ion Guide.  



Range 

(m i les )  

0 - 3  

(upwind)  

0 -  3 

(downwind)  

3  - 5  

(downwind)  

5 -  10 

(downwind)  

10 - 15 

(downwind)  

15 - 20  

(downwind)  

Table 8 

SUMMARY OF OFF-SITE AIR MONITORING FOR PLUTONIUM 

January Through June. 1967 

Al l  Zones  

Number o f  

Samples 

C o l l e c t e d  

Max i rn l~m Average 

Concen t ra t iona  Concen t ra t iona  

( lo-'' p c/cc) (10" p c/cc) 
Percen t  o f  R C G ~  

for  Average 

a i o w e s t  de tec tab le  l i m i t  for p lu ton ium in  air  i s  0.13 x 10-I' p c . / c c  for samples c o l l e c t e d  0-3  mi les  upw ind .  
3 -5  m i l e s  downwind.  5-13 m i les  downwind and 13-15 m i l e s  downwind. T h e  L D L  i s  0.09 x lo-'* p c . ' c c  for  
samples c o l l e c t e d  0-3 m i les  downwind and 15-20 m i l e s  d ~ w ~ w i n d .  A l l  v a l u e s  w h i c h  were no t  de te - tab le  
were s e t  equa l  t o  these va lues when average v a l u e s  were ca lcu la ted.  

b~~~ - R a d i o a c t i v i t y  Concentrat ion Guide.  



Table 9 

SUMMARY O F  OFF-SITE AIR MONITORING FOR TRITIUM 

January Through June, 1967 

Maximum Average 
Concentrationa Concentrationa 

( lo-* p c/cc) ( I O-q p c/cc) 

Number of 
Samples Percent of RcGb Range 

for Average (miles) Collected 

North Zone 

0  - 3  

(upwind)  

0  - .3 
( d o w n w i n d )  

3 - 5  

( d o w n w i n d )  

5 -  10 

( d o w n w i n d )  

10 - I5 

( d o w n w i n d )  

15 - 2 0  

( d o w n w i n d )  

Northeast Zone 

0 - 3  

( u p w i n d )  

0  - 3  

( d o w n w i n d )  

3 - 5  

( d o w n w i n d )  

5 -  10 

( d o w n w i n d )  

10 - 15 

( d o w n w i n d )  

15 - 20 
( d o w n w i n d )  



Range 
(mi les) 

0 - 3  

( u p w i n d )  

0  - 3 

( d o w n w i n d )  

3 - 5  

( d o w n w i n d )  

5 -  10 

( d o w n w i n d )  

1 0 -  15 

( d o w n w i n d )  

15 - 20 

( d o w n w i n d )  

0 - 3  

( u p w i n d )  

Table 9 (continued) 

SUMMARY O F  OFF-S ITE  AIR MONITORING FOR T R I T I U M  

January Through June. 1967 

Number of Maximum Average 
Samples Concentrationa Concentrati ona Percent of RCG 

Collected ( 10" LI c/cc) ( 10" p c/cc)  for Average 

South Zone 

0 - 3  I  

( d o w n w i n d )  

3 - 5  I  

( d o w n w i n d )  

5 - 10 I  

( d o w n w i n d )  

10 - 15 I  

( d o w n w i n d )  

Southwest Zone 

8.00 



Table 9 (continued) 

Range 
(miles) 

0 - 3  

( u p w i n d )  

0 - 3  

( d o w n w i n d )  

3 - 5  

( d o w n w i n d )  

5 -  10 

( d o w n w i n d )  

l o -  15 

(downwind)  

I 5  - 2 0  

( d o w n w i n d )  

0 -  3  

(upwind)  

0 - 3  

( d o w n w i n d )  

3  - 5  

( d o w n w i n d )  

5 -  10 

(downwind)  

10 - 15 

(downwind)  

1 5 -  2 0  

( d o w n w i n d )  

SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

January Through June. 1967 

Number of Maximum Average 
Samples Concen [rationa Concentrationa 

Collected ( 10-v p c lcc )  ( I O-v II c/cc) 

West Zone 

Northwest Zone 

8 . 0 0  

Percent of R C G ~  
for Average 
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Table 10 

SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

. January Through June, 1967 

Al l  Zones  

Number of Maximum Average 

Range Samples Concentrat iona Concentrat iona Percent  o f  RCGb 
(mi les)  C o l  l ec ted  ( 1 Wq C/CC) ( I O-q v clcc)  for Average 

. o  - 3  

(upwind) 

0 -  3  13 

(downwind)  

3 - 5  12 

(downwind) 

5 -  10 13 

(downwind)  

10 - 15 12 

(downwind) 

15 - 20 6 

(downwind)  

a ~ o w e s t  detectable l i m i t  for t r i t ium i n  air  i s  8.00 x lo-' p c / c c .  A l l  va lues w h i c h  were n o t  detectable were 
se t  equal to th i s  va lue  when average va lues were ca lcu lated.  

b~~~ - Rad ioac t i v i t y  Concentrat ion Guide. 



Table  I I 

SUMMARY O F  AIR SAMPLING L O C A T I O N S  F O R  POLONIUM A N D  P L U T O N I U M  

Sample 
No. 

North Zone 

Location Range 

C i n c i n n a t i - D a y t o n  P i k e  and C r a i n s  R u n  Rd. (Miamisburg.  O h i o )  0-3 m i l e s  u p w i n d  

Mound Rd. and Benner Rd. (M iamisbu rg .  O h i o )  0-3 m i l e s  u p w i n d  

F i f t h  St. and Cen t ra l  Ave.  (M iamisbu rg .  O h i o )  0-3 m i l e s  d o w n w i n d  

Upper  R ive r  Rd. and Sold iers  Home-Miamisbu rg  Rd. 0-3 m i l e s  d o w n w i n d  

One m i l e  nor th  on Upper R ive r  Rd.  f rom p rev ious  sample  0-3 m i l e s  d o w n w i n d  

Fa r rne rsv l ! ! e *es t  Car ro l l t on  R d .  and So ld ie rs  Home-West C a r r o l l t o n  Rd. 3-5 m i l e s  d o w n w i n d  

U n i o n  Rd. and Bear C reek  Rd. (a f ter  6  ' 1 .:67. U n i o n  Rd. and 
Fa rmersv  i l l e -Wes t  Carr,ollton Rd .) 3-5  m i l e s  d o w n w i n d  

D a y t o n  Speedway (near i n t e r s e c t i o n  o f  Sta te  Route  4 and L i b e r t y  
D a y t o n  Rd.)  5 - 1 0  m i l e s  d o w n w i n d  

U n i o n  Rd. and L i b e r t y  Day ton  Rd. 5 -10  m i l e s  d o w n w i n d  

S iebentha ler  Ave .  and Nor th  D i x i e  Dr.  (Day ton .  Oh to )  10-15 m i l e s  d o w n w i n d  

T ro twood .  Oh io  10- 15 m i l e s  d o w n w i n d  

M u r l i n  He igh ts  on Nor th  D i x i e  Dr. ( D a y t o n .  Oh io )  (a f ter  6 1  1 ;67. 
N o r t h  D i x i e  Dr .  and L i t t l e  Yo rk  Dr . )  15-20 m i l e s  d o w n w i n d  

Meeker  St. and H e a t h c l i f f e  Rd. ( D a y t o n .  O h i o )  15-20 m i l e s  d o w n w i n d  

Sta te  Route  49 a t  C lay ton .  O h i o  15-20 m i l e s  d o w n w i n d  

South Zone 

l a  West o f f  State Route 725  be tween  r i v e r  b r i dge  and ra i l r oad  
(M iamisbu rg .  Oh io )  

I b  F i r s t  St. and Cen t ra l  Ave.  (M iamisbu rg .  O h i o )  (a f ter  6  ' l i 6 7 .  
M u n i c i p a l  Pa rk ing  L o t  on C e n t r a l  Ave . )  

C r a i n s  Run  Rd. and Medlar Rd 

Chautauqua.  Oh io  

0-3 m i l e s  u p w i n d  

0-3 m i l e s  u p w i n d  

0-3 m i l e s  d o w n w i n d  

0-3 m i l e s  d o w n w i n d  

2  c  C i n c i n n a t i - D a y t o n  P i k e  a t  s o u t h  c i t y  l i m i t s  of  Miamisburg.  O h i o  (a f ter  
6 . '1 /67.  M iami  D r i ve - In  Thea te r  on C i n c i n n a t i - D a y t o n  P i k e )  0-3 m i l e s  d o w n w i n d  

3  a  Sta te  Route  73 and In ters ta te  75 3-5 m i l e s  d o w n w i n d  

- 3-b- - Stare R-ou:e-I-2-3-and-Day-ton-Oxford Rd, - - - - 3-5 -- m i l e s  - d o w n w ~ n d  - 

4 a  Red L i o n .  Oh io  5-10 m i l e s  d o w n w i n d  

4 b  B l u e  B a l l .  Oh io  (east  edge o f  M i d d l e t o w n .  Oh io )  5-10 m i l e s  d o w n w i n d  

. 5a L e b a n o n .  O h i o  10- 15 m i l e s  d o w n w i n d  



Table I I (continued) 

South Zone 

Sarnpl e 
No. Location 

5b Monroe. O h i o  

6a South Lebanon.  Oh io  (af ter 6 /1 /67.  R t .  48  and Mason Rd.) 

6  b  Bethany Rd. and Mason Montgomery Rd. 

6c Bethany.  Ohio  

East Zone 

R i v e r v i e w  Ave. and L o w e r  M iamisburg  Rd. (Miamisburg, Ohio)  

L o w e r  M iamisburg  Rd. and U n i o n  Rd. (a f ter  6 /1 /67.  State Route 
725  and U n i o n  Rd.) 

Maue Rd. and L i n d e n  Ave. (Miamisburg. Ohio)  (af ter 6/1/67. 
Mound Park)  

Byers  Rd. and B e l v o  Rd. (a f ter  6 /1 /67.  Benner Rd. and Byers  Rd.) 

State Route 725 and In ters ta te  7 5  

Yankee St. and State  Route 725  

Waldruhe Park  on Springboro. P i k e  

C l y o  Rd. and F r a n k l i n  St. ( C e n t e r v i l l e .  Oh io )  

State Route 48 and Soc ia l  Row Rd. 

Be l l b rook .  Oh io  

State  Route 725 and U.S. 42  (a f ter  6 /1 /67 .  U S .  42 and Spring 
V a l l e y - P a i n t e r s v i l l e  Rd.)' 

Xenia .  Oh io  

Spr ing V a l l e y - P a i n t e r s v i l l e  Rd. and Srate Route 380 

Mt.  H o l l y .  Oh io  

West Zone 

Range 

10- 15 m i les  downwind  

15-20 mi les  downwind 

15-20 m i les  downwind 

15-20 m i les  downwind 

0-3 m i l e s  upw ind  

0-3 m i les  upwind 

0-3 m i les  downwind 

0 - 3 .  m i les  downwind 

0-3 m i les  downwind 

3-5 m i l e s  downwind 

3-5 m i l e s  downwind 

5- I 0  m i l e s  downwind 

5- I 0  m i l e s  downwind 

10- I 5  m i l e s  downwind 

10- I 5  m i l e s  downwind 

15-20 m i les  downwind 

15-20 m i l e s  downwind 

15-20 m i l e s  downwind 

B e l v o  Rd. and Gebhart  Church Rd. 

Maue Rd. and Miamisburg-Springboro Rd. 

0-3 m i l e s  upwind 

0-3 m i l e s  upwind 

C inc inna t i -Day ton  P i k e  a t  south c i t y  l i m i t s  o f  Miamisburg (a f ter  6/1/67. 
M iami  D r i v e - i n  Thea te r  on C inc inna t i -Day ton  P i k e )  0-3 m i les  downwind 

L o w e r  Miamisburg Rd. and Un ion  Rd. (a f ter  6/1/67. R ive rv iew Rd. 
and L o w e r  Miamisburg Rd.) 0-3 m.iles downwind 

L o w e r  M iamisburg  Rd. and Jamaica Rd. 0-3 m i l e s  downwind 

State Route 725 and State Route 4 3-5 m i l e s  downwind 



Table I I (continued) 

West Zone 

Location 
Sample 

No. Range 

3-5 m i l e s  d o w n w i n d  Germantown.  O h i o  

Mann ing  Rd. and F a r m e r s v i l  l e - J o h n s v i l l e  Rd.  (a f ter  6! 1/67, 
Manning Rd. and An thony  Rd.)  5- l o  m i l e s  d o w n w i n d  

5- I 0  m i l e s  d o w n w i n d  

10-15 rn i les  d o w n w i n d  

10- I 5  m i l e s  d o w n w i n d  

15-20 m i l e s  d o w n w i n d  

15-20 m i l e s  d o w n w i n d  

15-20 m i l e s  d o w n w i n d  

Ox fo rd  Rd.  and B rowns  Run Rd. 

G r a t i s .  O h i o  

Greenbush Rd. and State Route  122 

E a t o n .  O h i o  

Camden.  Oh io  

Somerv i l l e .  Oh io  

Northeast Zone 

C i n c i n n a t i - D a y t o n  P i k e  and Benner Rd. 0-3 m i l e s  u p w i n d  

0-3 m i l e s  u p w i n d  

0-3 m i l e s  d o w n w i n d  

0-3 m i l e s  d o w n w i n d  

0-3 m i l e s  d o w n w i n d  

3-5 m i l e s  d o w n w i n d  

M i a m i  D r i v e - I n  Thea te r  on C i n c i n n a t i - D a y t o n  P i k e  (Miamisburg.  Oh io )  

Harmon F i e l d  (Miamisburg.  O h i o )  

State Rou te  725  and H e i n c k e  Rd. (Miamisburg.  Oh io )  

E l m  St. and C i n c i n n a t i - D a y t o n  P i k e  (West Car ro l l t on .  Oh io )  

Woody's Market  on C i n c i n n a t i - D a y t o n  P i k e  (West Carro l lcon.  Oh io )  

Yankee  St. and Mad R i v e r  Rd. (a f te r  6.'1/67. Mad R i v e r  Rd. and 
A l e x a n d e r s v i l l e - B e l l b r o o k  Rd.  3-5 m i l e s  d o w n w i n d  

Springboro P i k e  and Dryden  Rd.  ( V i l l a g e  o f  Mora ine.  O h i o )  (a f te r  
6.'1 ;67. Dorothy  L a n e  and Spr ingboro P i k e )  5- 10 m i l e s  d o w n w i n d  

State Route  48 and Stroop Rd. - T o w n  and Coun t ry  Shopping Cen te r  - 
( K e t t e r i n g .  Oh io )  5-10 m i l e s  d o w n w i n d  

10- 15 m i l e s  d o w n w i n d  In te rs ta te  7 5  and Wagner-Ford Rd. 

B e l m o n t  Au to  Theater .  Pa t te rson  Rd. and Coun ty  L i n e  Rd  
(Ke t te r i ng .  O h i o )  10-15 m i l e s  d o w n w i n d  

15-20 m i l e s  d o w n w i n d  

15-20 m i l e s  d o w n w i n d  

State Rou te  201 and Chambersburg R d .  

State Route  235  (Fa i rbo rn .  O h i o )  

N - e - w - G e r m - T r e b e i n  Rd. and F a i r g r o u n d  Rd. - app rox ima te l y  3  
m l l e s  sou th  o f p r e v i o u T s a m p l e  - - 15-20-m.iles d o w n w i n d  . 

Northwest Zone 

Mound Ave. and Benner Rd. 0-3 m i l e s  u p w i n d  

0-3 m i l e s  u p w i n d  Medlar  Rd. and Miamisburg-Spr ingboro Rd  



Table I I (continued) 

Northwest Zone 

Locat ion 
Sample 

No. . Range - 
0-3 m i l e s  downwind  

0-3 m i l e s  downwind  

2 a  C i n c i n n a t i - D a y t o n  P i k e  and Mound Ave .  (Miamisburg.  O h i o )  

U n i o n  Rd. and State Route  725 

U n i o n  Rd. and Manning Rd. (a f te r  6.'1/67. State Route  725  and 
Jama ica  Rd.) 0-3 m i l e s  downwind 

Sta te  Rou te  4 and Manning Rd . (a f te r  6 /1 /67 .  Jama ica  Rd. and 
Sta te  Rou te  4) 3-5  m i les  downwind  

3-5  m i les  downwind  

5-10 m i l e s  downwind  

5-10 m i l e s  downwind 

Sta te  ~ o u t e  4  and Fa rmersv i l l e -Wes t  Car ro l l t on  P i k e  

D iamond  M i l l  Rd. and M i l e  Rd. 

F a r m e r s v i l l e .  Ohio  

C l a y t o n  Rd. and A m i t y  Rd. (a f te r  6. /1/67. C l a y t o n  Rd. and 
P rov idence  Rd.) 10- I 5  m i l e s  downwind  

10-15 m i l e s  downwind  

15-20 m i l e s  downwind  

Fa rmersv i l l e -Wes t  A lexandr ia  P i k e  and DeChan t  Rd. 

B r o o k v i l l e .  Oh io  

15-20 rn i les  downwind  

15-20 m i l e s  downwind  

L e x i n g t o n  Salem Rd. and P reb le  Coun ty  L i n e  Rd. 

L e x i n g t o n  Salem Rd. and E n g l e  Rd  

Southeast Zone 

0-3 m i l e s  upwind 

0-3 m i les  upw ind  

0-3 m i l e s  downwind 

0-3 m i les  downwind 

F i f t h  St. and Cen t ra l  Ave.  (Miamisburg.  Oh io )  

U n i o n  Rd. and State Route 715  

Mound Ave .  and Benner Rd. 

Benner  Rd. and Miamisburg-Spr ingboro P i k e  

Medlar  Rd. and Miamisburg-Spr ingboro P i k e  (a f ter  6 /  1/67, 
Mound Park )  0-3 m i l e s  downwind 

3-5 m i l e s  downwind  

3-5 m i l e s  downwind 

5-10 m i les  downwind 

5-10 m i les  downwind 

Wood Rd. and Penny roya l  Rd. 

South Monlgomery County  A i r p o r t  on Sta te  Route 74 1 a t  A u s t i n  Rd. 

Spr ingboro. Ohio  

A t  T.V Tower  on  L y t l e - F i v e  P o i n t s  Rd. 

State Route  122 and U t i c a  Rd. (a f te r  6 /1 /67.  State Route  48 and 
State Route  73)  10-15 m i l e s  downwind 

10-15 m i l e s  downwind Waynesv i l l e .  Oh io  

Oregonia .  Ohio  (a f ter  6.'1/67. State R o u t e  73. 1 m i l e  e a s t  o f  
State Route  42)  15-20 m i l e s  downwind 

15-20 m i l e s  downwind 

15-20 mi les  downwind 

3 1 

Harveysburg.  Oh io  (a f ter  6 /1 /67 .  3 m i l e s  e a s t  o f  Ha rveysburg  o n  
Sta te  Route 73) 

Af ter  6 /1 /67 .  3  m i l es  e a s t  o f  H a r v e y s b u r g o n  
State Route 73 



Table I I (continued) 

Southwest Zone 

Sample 
No. Location 

State Route 725 and A lexandersv i l l e  Rd. 

State Route 725 and He inckc  Rd. (Miamisburg, 0 h i o ) '  

M i a m i  Dr ive- In  Theater on Cinc innat i -Dayton P i k e  (Miamisburg. Oh io )  

Farmington Rd. and Chautauqua Rd. 

Farrnington Rd. and Un ion  Rd. 

Farmington Rd.  and But ter  St. 

C a r l i s l e .  Ohio 

M iami  River  Park on State Route 73 (Middletown. Ohio)  

He tz le r  Rd. and H ink le  Rd. (after 6 /  1/67, P o s t  Town.  Ohio)  

State Route 4 and State Route 73 

Jacksonburg. Ohio 

State Route 4 and State Route 747 

New Miami. Ohio 

West E l k t o n  Rd. and To lber t  Rd. 

Range 

0-3 m i l e s  upwind  

0-3 m i l e s  upwind  

0-3 m i les  downwind  

0-3 m i l e s  downwind  

0-3 m i les  downwind  

3-5 m i l e s  downwind  

3 -5  m i ies  downwind  

5-10 mi les  downwind  

5- I 0  rniles downwind  

10-15 mi les downwind 

10-15 mi les  downwind  

15-20 rniles downwind  

15-20 mi les  downwind 

15-20 mi les  downwind 



Table  12 

SUMMARY OF AIR SAMPLING LOCATION FOR T R I T I U M  

North Zone 

Sample 
No. Location Ranne 

C inc inna t i -Day ton  P i k e  and Cra ins  Run Rd. (Miamisburg.  Oh io )  0-3 m i l e s  u p w i n d  

F i f t h  51. and Cen t ra l  Ave .  (Miamisburg. O h i o )  0-3 m i l e s  downwind  

Farmersv i l le -West  Car ro l l t on  Rd. and so ld ie rs  Home-West Car ro l l t on  Rd. 3-5 m i l e s  downwind  

Day ton  Speedway (near i n te rsec t ion  o f  State Route 4 and 
L i b e r t y - D a y t o n  Rd.) 5- I 0  m i l e s  downwind  

Trotwood.  Oh io  10-15 m i l e s  downwind  

Meeker St. and Hearhc l i f f e  Rd. (Dayton.  O h i o )  15-20 m i l e s  downwind 

Northeast Zone 

C inc inna t i -Day ton  P i k e  and Benner Rd. 0-3 m i l e s  u p w i n d  

State Route 725 and He incke  Rd. (Miamisburg.  Oh io )  0-3 m i l e s  downwind  

Yankee St. and Mad R ive r  Rd. (af ter 6.'1/67. Mad R ive r  Rd. and 
A lexandersv i  l l e 4 e l l b r o o k  Rd.) 3-5 m i l e s  downwind  

State Route 48 and Stroop Rd. - ~ o k n  and Count ry  Shopping Center  
(Ket ter ing.  O h i o )  5- 10 m i l e s  downwind  

Belm'ont Au to  Theater  - Pat terson Rd. and Coun ty  L i n e  Rd. 
(Ket ter ing.  Oh io )  10-15 m i l e s  downwind  

State Route 235 (Fa i rbo rn .  Ohio) 15-20 m i l e s  downwind  

East Zone 

I Lower  Miamisburg Rd. and Un ion  Rd. (af ter 6/1./67. State Route 
725 and Un ion  Rd.) 0-3 m i l e s  u p w i n d  

2 Maue Rd. and L i n d e n  Ave.  (Miamisburg. O h i o )  (a f ter  6.'1/67. 
Mound Park )  0-3 m i l e s  downwind  

3-5 m i l e s  downwind  

5- I 0  m i l e s  downwind  

3 Yankee St. and State Route 725 

4  C l y o  Rd. and F r a n k l i n  St. (Cen te rv i l l e .  Oh io )  

5  State Route 725 and U.S. 42 (after 6.' 1/67. U.S. 42 and 
Spring V a l l e y - P a i n t e r s v i l l e  Rd. 10- I S ' m i l e s  downwind  

6  Xen ia ,  Ohio  15-20 m i l e s  downwind  

Southeast Zone 

I Un ion  Rd. and State Route 725 

2  Benner Rd. and Miamisburg-Springboro P i k e  

0-3 m i l e s  upw ind  

0-3 m i l e s  downwind  



Table I 2  (continued) 

Southeast Zone 

Sample 
No. Location 

3 South Montgomery County Ai rpor t  on State Route 741 at  Aus t in  RJ. 

4  A t  T V  Tower  on L y t l e - F i v e  Points  Rd. 

5  State Route 122 and U t i c a  Rd. (after 6 1  1/67. State Route 48 and 
State Route 73)  

6 .  Harveysburg.  Ohio 

South Zone 

Range 

3-5 m i les  downwind 

5-10 mi les  downwind 

10- I 5  m i l e s  downwind 

15-20 mi les  downwind 

F i f t h  St. and Cenira; Ava. (MiamisSu:g. Ohio)  (afrcr 5 / ! / 6 7 ,  Munic ipa l  
Park ing  L o t  on Central  Ave.) 0-3 m i l e s  upwind 

Cra ins  Run Rd. and Medlar Rd. 0-3 m i l e s  downwind 

State Route 73  and Interstate 7 5  3-5 m i les  downwind 

B l u e  B a l l .  Ohio (east  edge o f  Middletown,  Ohio)  

Monroe. Oh io  

5-10 mi les  downwind 

10- 15 mi les  downwind 

Bethany Rd. and Mason-Montgomery Rd. 15-20 m i l e s  downwind 

Southwest Zone 

State,Route 725 and He incke  Rd. (Miamisburg. ~ h i b )  

Farmington Rd. and Union Rd. 

Farmington Rd. and Butter St, 

Miami  R ive r  Park on State Route 73 (Middletown.  Ohio) 

Jacksonburg. Ohio 

New Miami. Ohio 

West Zone 

0-3 m i les  upwind 

0-3 m i l e s  'downwind 

3-5 m i l e s  downwind 

5- I 0  m i l e s  downwind 

10-15 m i l e s  downwind 

15-20 mi les  downwind 

I  B e l v o  Rd. and Gebhart Church Rd. 0-3 m i l e s  upwind 

2 Lower  Miamisburg Rd. and Union Rd. (a f ter  6/1/67. Riverv iew Rd. 
and L o w e r  Miamisburg Rd.) 0-3 m i les  downwind 

3 Germantown, Ohio 3-5 m i l e s  downwind 

- -  - - -4- - --OxtochRLand-Browns-RynnRRdddd - _ - - - 
- 

5-10 m i l e s  downwind 
- .. - --- 

5 Grat is .  Ohio 10-15 m i l e s  downwind 

6 Camden. Oh io  15-20 m i l e s  downwind 



Table 12 (continued) 

Sample 
No. - 

Northwest Zone 

Location 

Mound Ave.  and Benner Rd.  

U n i o n  Rd. and Manning Rd. (a f ter  6 /  1/67. Sta te  Route  7 2 5  a n d  
Jama ica  Rd.) 

Sta te  Route 4 and Manning Rd. (a f ter  6/1/67. Jamaica Rd. and  
Sta te  Route 4) 

F a r m e r s v i l l e .  Oh io  

C l a y t o n  Rd. and Ami t y  Rd. (a f ter  6 /  1/67. C l a y t o n  Rd. and 
P rov idence  Rd .) 

L e x i n g t o n  Salem Rd. and E n g l e  Rd. 

Range 

0-3 m i les  upw ind  

0-3 m i les  downwind  

3-5 m i l e s  downwind  

5-10 m i l e s  downwind  

10- IS m i l e s  downwind  

15-20 m i l e s  downwind  



MAP 2 
PROXIMITY AIR SAMPLE ZONES 



. MAP 3 
DISTAliT AIR SAMPLE ZONES 
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ABSTRACT 

The concentration of radioactive materials detected in the environment 
surrounding Mound Laboratory, Miamisburg, Ohio, is presented for the 
second half of 1967, and a summary is presented for the entire year. 
The average concentration of radionuclides from Mound Laboratory in the 
Great Miami River and in the environmental air (average of all zones) 
was within the standards specified by the Atomic Energy Commission. 



INTRODUCTION 

This report is a summary of the Environmental Monitoring Program con- 
ducted by Monsanto Research Corporation, Mound Laboratory, Miamisburg, 
Ohio. The program considers all of the projects at Mound Laboratory 
and all of the radioisotopes which could be released into the environ- 
ment. The monitoring procedures and counting techniques are those best 
suited for the detection and measurement of these radioactive materials. 

The Radioactivity Concentration Guide (RCG) values in air and in water 
the radionuclides in use at Mound Laboratory are taken from the USAEC 

Manual, Chapter 0524. The Radioactivity Concentration Guides for 
environmental air and water for the materials used at Mound Laboratory 
are: 

Polonium- 2 10 

Air: 2 x l(rll microcuries per cubic centimeter (uCi/cc) 
Water: 7 x l(r7 microcuries per cubic centimeter (uCi/cc) 

Air: 7 x 1(r14 microcuries per cubic centimeter (uCi/cc) 
Water: 5 x l(r6 microcuries per cubic centimeter (uCi/cc) 

Hydrogen-3 (Tritium) 

Air: 2 x microcuries per cubic centimeter (uCi/cc) 
Water: 3 x lr3 microcuries per cubic centimeter (uCi/cc) 

LIQUID CONTAMINATION 

Polonium-Plutonium Liquid radioactive wastes from polonium and plutonium 
work at the Laboratory are processed separately to reduce the concentra- 
tion of these radionuclides to a level at which they may be discharged to 
the environment. Treated polonium liquid waste is discharged to the 
Great Miami River via a closed sewer line which also carries the treated 
plant sewage. The treated plutonium waste is discharged to a drainage 
ditch which runs tbrough the plant site and eventually reaches the river. 



Tritium Helium-3 being purified at Mound Laboratory contains small 
quantities of tritium. In addition, tritium is being recovered from 
various AEC tritium-contaminated wastes. Liquid waste generated by 
these operations is treated (diluted with water when necessary) and is 
discharged to the same closed sewer line described above. Some tritium- 
contaminated liquid wastes are discharged to the drainage ditch which 
runs through the site and eventually reaches the river. 

Water Sampling Water samples are collected weekly from the Great Miami 
River and from the drainage ditch. Samples collected from the river are 
analyzed for polonium, plutonium and tritium. Samples collected from 
the drainage ditch are analyzed for plutonium and tritium. 

Map 1 shows the location of weekly water sampling points. 

The results of the water sampling program are presented in Table 1, 
,Table 2, and Table 3. The data presented in these tables indicate that 
the average concentrations of polonium, plutonium and tritium in water 
discharged to the environment were well below the Radioactivity Concen- 
tration Guides. 

AIRBORNE CONTAMINATION 

Polonium-Plutonium Air which is contaminated with polonium and 
plutonium particulates is treated by passing it through absolute filters 
before it is discharged to the environment via several building stacks.. 

Tritium Air which might be contaminated with gaseous tritium is dis- 
charged to the environment via stacks. 

Off-Site Air Samplinq All environmental air samples are collected 
weekly to a distance of 20 miles with sampling equipment mounted in a 
one-ton panel truck. Samples .are collected upwind and downwind from the 
plant according to routes drawn for the different wind directions. The 
selection of the air sampling zone depends on the wind direction on 
the days that samples are collected. Since the sampling zone is 
dependent on the wind direction it is possible that air samples from 
all zones will not be collected during the reporting period. Maps 2 and 
3 show the zones routinely sampled. Results of the air sampling program 
are presented in Tables 4 to 9. Table 10 lists the specific location 
of sampling sites by zone for the polonium and plutonium monitoring 
program. Table 11 lists the specific location of sampling sites by 
zone for the tritium monitoring program. 

Airborne polonium and plutonium particulates are collected with a high 
volume air sampler. The filter papers are then processed- such that 
counting results are specific for polonium and plutonium. One fourth 
of each filter paper is processed by spontaneous deposition to isolate 
polonium. Plutonium is isolated by processing the remaining three 
fourths of each filter paper through a resin column. 



Prior to August 22, 1967, airborne tritium was monitored by drawing air 
through a calcium chloride drying tube then analyzing the collected 
moisture for tritium. Beginning August 22, 1967, the procedure was 
changed to bubbling an air sample through a liquid scintillation 
counting solution with p-dioxane as the organic solvent. The 
counting solution is then counted directly in a liquid spectrometer. 



Table 1 

SWMARY OF OFF-SITE WATER MONITORING FOR POLONIUM 

Number of Maximum Average 
Sample Location Samples Concentrationa Concentrationa Percent of RCG~ 

(Great Miami River) Collected (15' uCi/cc) (l(r9 uCi/cc) for Average 

Linden Ave. Bridge, 2 6 4.50 1.97 0.28 
Miamisburg, Ohio 
(upstream-location 
No. 2 on map) 

Mound Lab Effluent 26 900.90 71.20 10.17 
(location No. 3 on 
map) 

250 yards Downstream 26 234.23 13.20 1.89 
from Mound Lab 
Effluent (location 
No. 4 on map) 

Chautauqua Road 2 6 3.60 1.87 0.27 
Bridge (location 
No. 5 on map) 

Chautauqua Dam (loca- 26 3.60 1.91 
tion No. 6 on map) 

Franklin, Ohio (loca- 25 1.80 1.80 
tion No. 7 on map) 

July-December 1967 

Linden Ave. Bridge, 23 1.80 1.80 
Miamis burg, Ohio 
(upstream- location 
No. 2 on map) 

Mound Lab Effluent 2 3 1180.18 86.89 12.41 
(location No. 3 on 
map) 

- - -  . - - . - - - 

250 yards Ibwnstream 23 
from- Mound Lab 
Effluent (location 
No. 4 on map) 



Table 1 (continued) 

SUMMARY OF OFF-SITE WATER MONITORING FOR POLONIUM 

July- December 1967 

Number of Maximum Average 
Sample Location Samples Concentrationa Concentrationa Percent of RCGb 

(Great Miami River) Collected (lr9 uCi/cc) (l(r9 uCi/cc) for Average 

Chautauqua Road 2 3 
Bridge (location 
No. 5 on map) 

Chautauqua Dam (loca- 23 4.50 1.94 
tion No. 6 on map) 

Franklin, Ohio (loca- 23 1.80 1.80 
tion No. 7 on map) 

January-December 1967 

Linden Ave. Bridge, 49 4.50 
Miamisburg, Ohio 
(upstream- location 
No. 2 on map) 

Mound Lab Effluent 4 9 1180.18 78.56 
(location No. 3 on 
map) 

250 yd Downstream 49 234.23 7.85 
from Mound Lab 
Effluent (location 
No. 4 on map) 

Chautauqua Road 49 7.21 1.95 
Bridge (location 
No. 5 on map) 

Chautauqua Dam (loca- 49 4.50 1.92 
tion No. 6 on map) 

Franklin, Ohio 48 1.80 1.80 
(location No. 7 
on map) 

"Lowest detectable limit for polonium in water is 1.80 x lV9 
vCi/cc. All samples which -were not detectable were set equal 
to this value when average values were calculated. 

bRCG - Radioactivity Concentration Guide. 



Table 2 

SUMMARY OF OFF-SITE WATER MONITORING FOR PLUTONIUM 

January- June 19 6 7 

Number o f  Maximum Average 
Sample Location Samples Concentration' Concentrationa Percent  of R C G ~  

(Great Miami River) Collected (10- uCi/cc) (l(rs vCi/cc) f o r  Average 

Mound Lab Drainage .26 945.94 73.87 1.48 
Ditch ( l o c a t i o n  
No. 1 on map) 

Linden Ave. Bridge, 16 22.50 6.30 0.13 
M i a m i s  burg, Ohio 
(upstream- l o c a t i o n  
No. 2 on map) 

Mound Lab Ef f luen t  14 27.00 8.10 0.16 
( loca t ion  No. 3 on 
map) 

250 yd Downstream 17 9 .OO 4.95 0.10 
from Mound Lab 
Eff luent  ( l o c a t i o n  
No. 4 on map) 

Chautauqua Road 17 
Bridge ( l o c a t i o n  
No. 5 on map) 

Chautauqua Dam (loca-  17 9.00 4.95 
t i o n  No. 6 on map) 

Frankl in,  Ohio (loca- 17 54.05 7.65 
t i o n  No. 7 on map) 

July-December 1967 

Mound Lab Drainage 23 23,423.42 1,365.32 
Ditch ( l o c a t i o n  
No. 1 on map) 

- -Linden-Ave. - B ~ i ~ g e - ,  2 3 324.32- . 
Miamisburg, Ohio 
(ups t r e e  loca t ion  
No. 2 on map) 

Mound Lab Ef f luen t  23 1,279.28 
( loca t ion  No. 3 
on map) 



Table 2 (continued) 

SUMMARY OF OFF-SITE WATER MONITORING FOR PLUTONIUM 
July-December 1967 

Number of Maximum Average 
Sample Location Samples Concentrationa Concentrationa Percent of RCG~ 

(Great Miami River) Collected (1r9 uCi/cc) (l(r ~Ci/cc) for Average 

250 yd Downstream 23 18.02 5.41 0.11 
from Mound Lab 
Effluent (location 
No. 4 on map) 

Chautauqua Road 23 207.21 
Bridge (location 
No. 5 on map) 

Chautauqua Dam (loca- 23 
tion No. 6 on map) 

Franklin, Ohio (loca- 23 9.01 4.95 
tion No. 7 on map) 

January-December 1967 

Mound Lab Drainage 49 23,423.42 680.06 
Ditch (location 
No. 1 on map) 

Linden Ave. Bridge, 3 9 324.32 
Miamisburg, Ohio 
(upstream- location 
No. 2 on map) 

Mound Lab Effluent 37 1,279.28 
(location No. 3 
on map) 

250 yd Downstream 40 18.02 
from Mound Lab 
Effluent (location 
No. 4 on map) 

Chautauqua Road 40 207.21 
Bridge (location 
No. 5 on map) 



Table 2 (continued) 

SIMGIRY OF OFF-SITE WATER MONITORING FOR PLUTONIUM 

January-December 1967 

Number of Maximum Average 
Sample Location Samples Concentration" Concentration" Percent of R C G ~  

(Great Miami River) Collected (10- uCi/cc) (10- uCi/cc) f o r  Average 

Chautauqua Dam (loca- 40 9.00 4.69 0.09 
t i on  No. 6 on map) 

Franklin,  Ohio (loca- 40 54.05 6.10 0.12 
t i o n  N o .  7 on map) 

"Lowest detectable l i m i t  for  plutonium i n  water i s  4.50 x lr9 
pCi/cc. A l l  samples which were not detectable were s e t  equal 
t o  t h i s  value when average values were ca lcula ted .  

. .- . , . 
bRCG - Radioact ivi ty Concentration Guide. - ,' -. 



Table 3 

SUMMARY OF OFF-SITE WATER MONITORING FOR TRITIUM 

January- June 1967 

Number .of Maximum Average 
Sample Location Samples Concentration" Concentration" Percent of RCGb 

(Great Miami River) Collected (l(r3 uCi/cc) ( lr3 uCi/cc) for Averaee 

Mound Lab Drainage 2 6 0.55 0.09 3.00 
Ditch (location 
No. 1 on map) 

Linden Ave. Bridge, 2 6 0.10 0.05 1.67 
Miamisburg, Ohio 
(upstream- location 
No. 2 on map) 

Mound Lab Effluent 2 6 0.21 0.11 3.67 
(location No. 3 
on map) 

Chautauqua Road 2 6 0.07 0.05 1.67 
Bridge (location 
No. 5 on map) 

July-December 1967 

Mound Lab Drainage 2 3 1.80 
Ditch (location 
No. 1 on map) 

Linden Ave. Bridge, 23 0.63 
Miamisburg, Ohio 
(upstream- location 
No. 2 on map) 

Mound Lab Effluent 23 ' .16.00 
(location No. 3 
on map) 

Chautauqua Road 2 3 0.08 
Bridge (location 
No. 5 on map) 

January-December 1967 

Mound Lab Drainage 49 1.80 
Ditch (location No. 
1 on map) 



Table 3 (continued) 

SUMMARY OF OFF-SITE WATER MONITORING FOR TRITIUM 

January-December 1967 

Number of Maximum Average 
Sample Location Samples Concentration" Concentration" Percent of RCGb 

(Great Miami River)' Collected (1(r3 uCi/cc) (lW3 uCi/cc) for Average 

Linden Ave. Bridge, 49 0.63 .O .06 2.00 
Miamisburg, Ohio 
(upstream- location 
No. 2 on map) 

Mound Lab Effluent 4 9 16.00 
(location No. 3 on 
map) 

Chautauqua Road 4 9 
.Bridge (location 
No. 5 on map) 

"Lowest detectable limit for tritium in water is 0.05 x l(r3 
llCi/cc. All samples which were not detectable were set equal 
to this value when average values were calculated. 
bRCG-Radioactivity Concentration Guide. 



Table 4 

SUMMARY OF OFF-SITE AIR MONITORING FOR POLONIUM 

July-December 1967 

Number of 
Range Samples 
(miles) Collected 

0 -  3 3 
( downwind) 

3 - 5  3 
( downwind) 

5 - 10 3 
( downwind) 

10 - 15 3 
( downwind) 

15 - 20 3 
(downwind) 

0 -  3 5 
(upwind) 

0 - 3  5 
( downwind) 

3 -  5 5 
( downwind) 

5 - 10 5 
(downwind) 

10 - 15 5 
( downwind) 

15 - 20 5 
( downwind) 

Maximum Average 
Concentrationa Concentrationa 
_Jl(r14 uCi/ccl (1(r14 uCi/cc) 

North Zone 

3.86 2.97 

2.25 1.69 

4.00 3.19 

4.14 3.72 

4.59 4.09 

3.66 2.29 

Northeast Zone 

3.58 2.87 

3.20 2.54 

4.09 2.93 

4.19 3.15 

3.36 2.88 

2.26 1.93 

Percent of RCGb 
for Average 



Table 4 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING FOR POLONIUM 

July- December 1967 

Number of Maximum Average 
Range Samples Concentrationa Concentration' Percent of RCGb 
(miles) Collected uCi/cc) (10-l4 pCi/cc) for Average 

East Zone 

0 - 3  5 1.95 1.07 0.05 
(upwind) 

0 - 3  5 1.26 1.12 0.06 
( downwind) 

3 - 5  5 
( downwind) 

5 - 10 5 
(downwind) 

10 - 15 5 
(downwind) 

15 - 20 5 
(downwind) 

Southeast Zone 

0 -  3 0 
(upwind) 

0 - 3  0 
( downwind) 

3 -  5 0 
(downwind) 

5 - 10 0 
( downwind) 

-. 

15 - 20 0 
( downwind) 

No samples were ccllected in this zone 
during the second half of 1967 because 
ths prevailing winds were not out of 
the northwest on the days air samples 
were collected. 



Table 4 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING FOR POLONIUM 

July-December 1967 

Number of Maximum Average 
Range Samples Concentrationa Concentrationa Percent of RCGb 

miles) Collected (l(rf pCi/cc) (10-l4 uCi/cc) for Average 

South Zone 

0 -  3 1 
( upwind) 

0 -  3 1 
(downwind) 

3 -  5 1 
(downwind) 

5 - 10 1 
( downwind) 

10 - 15 1 
( downwind) 

15 - 20 1 
( downwind) 

0 -  3 3 
(upwind) 

0 -  3 3 
( downwind) 

3 -  5 3 
( downwind) 

5 - 10 3 
( downwind) 

10 - 15 3 
(downwind) 

15 - 20 3 
(downwind) 

Southwest Zone 

2.26 1.60 



Table 4 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING FOR POLONIUM 

July-December 1967 

Number of Maximum Average 
Range Samples Concentrationa Concentrationa Percent of RCG~ 
(miles) Collected (10-14 uCi/cc) (l(r14 uCi/cc) for Average 

West Zone 

66.90 34.25 0 - 3  
(upwind) 

0 -  3 
(downwind) 

3 -  5 
(downwind) 

5 - 10 
( downwind) 

10 - 15 
( downwind) 

15 - 20 
(downwind) 

Northwest Zone 

2.54 1.75 0 - 3  
(upwind) 

0 - 3  
( downwind) 

3 -  5 
( downwind) 

5 - 10 
( downwind) 

- - - . - - - - 

10 - 15 
(downwind) 



Table 4 (continued) 

SUMMARY OF OFF-SITE A I R  MONITORING FOR POLONIUM 

July-December 1967 

Number of Maxirmxu Average 
Range Samples Concentrationa Concentrationa Percent ofRCGb 

(miles) Collected ( 1 r 1 4  uCi/cc) ( l w i 4  p ~ i / c c l  f o r  Averape 

Northwest Zone 

15 - 20 . 2 
( downwind) 

"Lowest detectable l i m i t  f o r  polonium i n  a i r  i s  0.80 x l W 1 4  
PCi/cc fo r  samples col lec ted  0-3 miles upwind, 3-5 miles down- 
wind, 5-10 miles downwind and 10-15 miles downwind. The LDL i s  
0.53 x l W 1 4  clCi/cc f o r  samples col lected 0-3 miles downwind 
and 15-20 miles downwind. A l l  values which were not detectable 
were s e t  equal t o  these values when average values were calculated.  

bRCG - Radioactivity Concentration Guide. 



Table 5 

1967 YEARLY SUMMARY OF OFF-SITE AIR MONITORING FOR POLONIUM 

January- June 1967, All Zones 

Maximum Average Percent of 
Range Number of Concentrationa Concentrationa Polonium RCGb 
(miles) Samples (l(r14 pCi/cc) (l(r14 uCi/cc) for Average 

0 -  3 24 4.66 
(upwind) 

0 -  3 23 10.47 
(downwind) 

3 - 5  24 5.33 
(downwind) 

5 - 10 
( downwind) 

10 - 15 
(downwind) 

15 - 20 
( downwind) 

July-December 1967, All Zones 

66.90 5.19 0 - 3  
(upwind) 

0 - 3  
( downwind) 

3 - 5  
( downwind) 

5 - 10 
( downwind) 

10--.15-. - 
(downwind) 

15 - 20 
(downwind) 



Table 5 (continued) 

1967 YEARLY SUMMARY OF OFF-SITE A I R  MONITORING FOR POLONIUM 

January-December 1967, A l l  Zones 

Maximum Average Percent  of 
Range Number of Concentrationa Concentrationa Polonium R C G ~  

I m i l e s )  Samples (10-14 uCi/cc) (IO'l4 uCi/cc) f o r  Average 

0 - 3  4 5 66.90 
(upwind) 

0 -  3 44 10.47 
( downwind) 

3 - 5  4 5 
( downwind) 

5 - 10 4 5 9.91 
( downwind) 

( downwind) 

15 - 20 44 
( downwind) 

"Lowest de tec tab le  l i m i t  f o r  polonium i n  a i r  i s  0.80 x 10-14 
uCi/cc f o r  samples co l l ec t ed  0-3 miles upwind, 3-5 miles  down- 
wind, 5- 10 miles downwind, and 10- 15 miles downwind. The LDL 
i s  0.53 x l W 1 4  uCi/cc f o r  samples co l l ec t ed  0-3 miles down- 
wind and 15- 20 miles downwind. A l l  values which were not  
de tec tab le  were s e t  equal  t o  these values when average values 
were ca lcu la ted .  

bRCG - Radioact ivi ty  Concentration Guide. 



Table 6 

SUMMARY OF OFF-SITE AIR MONITORING RESULTS FOR PLUTONIUM 

July-December 1967 

Number of Maximum Average 
Range Samples Concentrationa concentrationa Percent of R C G ~  
(miles) Collected (1(r14 uCi/cc) (1r14 uCi/cc) for Average 

North Zone 

0 - 3  3 
(upwind) 

0 -  3 3 
(downwind) 

3 -  5 3 
(downwind) 

5 - 10 3 
( downwind) 

10 - 15 3 
(downwind) 

15 - 20 3 
( downwind) 

0 -  3 5 
(upwind) 

0 - 3  5 
( downwind) 

3 -  5 5 
( downwind) 

Northeast Zone 

5 - 10 5 0.92 0.54 7.71 
-- - (-downw-i;nd-)- - - - - 

--. - -- -- -. - - - - - - A- - 

10 - 15 5 1.02 0.51 7.29 
(downwind) 

15 - 20 5 
(downwind) 



Table 6  (continued) 

SUMMARY OF OFF-SITE AIR MONITORING RESULTS FOR PLUTONIUM 

July-December 1967 

Number of Maximum Average 
Range Samples Concentrationa Concentrationa Percent of R C G ~  
(miles) Collected (l(rL4 vCi/ccl (l(r14 uCi/cc) for Average 

East Zone 

0 -  3 5 
(upwind) 

0 -  3 5 
( downwind) 

3 - 5  5 
( downwind) 

5 - 10 5 
( downwind) 

10 - 15 5 4.18 1.48 21.14 
( downwind) 

15 - 20 5 
( downwind) 

Southeast Zone 

0 - 3  0  
(upwind) 

0 -  3  0 .  
( downwind) 

3 -  5 0  
(downwind) . 

5 - 10 0  
( downwind) 

10 - 15 0  
(downwind) 

15 - 20 O 
(downwind) 

No samples were collected in this zone 
the second half of 1967 because the 
prevailing winds were not out of the 
northwest on the days air samples were 
collected. 



Table 6 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING RESULTS FOR PLUTONIUM 

July- December 1967 

Number of Maximum Average 
Range Samples Concentration' Concentration" Percent of RCGb 
(miles) Collected (10-l4 uCi/cc) (10- * pCi/cc) for Average 

South Zone 

0 -  3 1 
(upwind) 

0 -  3 1 
(downwind) 

3 -  5 1 
(downwind) 

5 - 10 1 
( downwind) 

10 - 15 1 
(downwind) 

15 - 20 1 
( downwind) 

Southwest Zone 

0 - 3  3 
(upwind) 

0 - 3  3 2.29 
(downwind) 

3 -  5 3 
(downwind) 

10 - 15 3 
(downwind) 

15 - 20 3 
( downwind) 



Table 6 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING RESULTS FOR PLUTON.IUM 

July-December 1967 

Number of Maximum Average 
Range Samples Concentrationa Concentrationa Percent of RCG" 
(miles1 Collected (10-l4 uCi/cc) (10-l4 uCi/cc) for Average 

West Zone 

0 -  3 2 
(upwind) 

0 - 3  2 
(downwind) 

3 -  5 2 
( downwind) 

5 - 10 2 
( downwind) 

10 - 15 2 
(downwind) 

15 - 20 2 
(downwind) 

0 -  3 2 
(upwind) 

Northwest Zone 

0 - 3  2 0.40 
(downwind) 

3 - 5  2 
(downwind) 

.5 - lo 2 
( downwind) 

10 - 15 2 
( downwind) 



Table 6 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING RESULTS FOR PLUTONIUM 

July-December 196 7 

Number of Maximum Average 
Range Samples Concentration" concentration' Percent of RCGb 

(miles) Collected (10'14 vCi/cc) X l ( 7 l 4  ~ C i l c c )  f o r  Average 

Northwest Zone 

15 - 20 2 
( downwind) 

"Lowest de tec table  l i m i t  fo r  plutonium i n  a i r  i s  0.13 x l(r14 
uCi/cc f o r  samples col lected 0-3 miles upwind, 3-5 miles down- 
wind, 5- 10 miles downwind and 10- 15 miles downwind. The LDL 
i s  0.09 x l(r14 u C i / ~ ~  for  samples col lec ted  0-3 miles down- 
wind and 15-20 miles downwind. A l l  values which were not  
detectable were s e t  equal t o  these values when average values 
were calculated.  

bRCG - Radioact ivi ty Concentration Guide. 



Table 7 

1967 YEARLY SUMMARY OF OFF-SITE AIR MONITORING FOR PLUTONIUM 

January- June 1967, All Zones 

Maximum 
Concentrationa 
(l(r14 uCi/cc) 

Average 
Concentrationa 
(10-l4 vCi/cc) 

Percent of 
P lut onium RCG 

for Average 
Range Number of 
(miles) Samples 

0 -  3 2 5 
(upwind) 

0 - 3  25 
( downwind) 

3 -  5 2 5 
( downwind ) 

5 - 10 24 
(downwind) 

10 - 15 25 
( downwind) 

15 - .20 25 
( downwind) 

July-December 1967, A11 Zones 

2.64 0.69 0 -  3 21 
(upwind) 

0 - 3  21 
(downwind) 

3 -  5 21 
(downwind) 

5 - 10 21 
( downwind) 

10 - 15 21 
(downwind) 

15 - 20 21 
(downwind) 



Table 7 (continued) 

1967 YEARLY SUMMARY OF OFF-SITE AIR MONITORING FOR PLUTONIUM 

January-December 1967, All Zones 

Maximum Average Percent of 
Range Number of Concentration" Concentration" Plutonium RCG~ 
(miles) Samples (1(r14 uCi/cc) (lO-l4 pCi/cc) for Average 

0 - 3  46 28.22 
(upwind) 

0 - 3  46 12.17 
( downwind) 

3 -  5 46 11.14 
(downwind) 

5 - 10 4 5 
( downwind) 

10 - 15 46 9.84 
(downwind) 

15 - 20 4 6 
( downwind) 

"Lowest detectable limit for plutonium in air is 0.13 x l(r14 
L I C i / ~ ~  for samples collected 0-3 miles upwind, 3-5 miles down- 
wind, 5- 10 miles downwind .and 10- 15 miles downwind. The LDL 
is 0.09 x 10-14 u C i / ~ ~  for samples collected 0-3 miles down- 
wind and 15-20 miles downwind. All values which were not 
detectable were set equal to these values when average values 
were calculated. 
bRCG - Radioactivity Concentration Guide. 



Table 8 

SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

July-December 1967 

Number of -Maximum Average 
Range Samples Concentration" Concentrat iona Percent of RCG~ 
(miles) Collected (1W9 pCi/cc) (1C9 pCi/cc) for Averape 

0 -  3 
(upwind) 

0 -  3 
(downwind) 

3 - 5  
(downwind) 

5 - 10 
( downwind) 

10 - 15 
( downwind) 

15 - 20 
( downwind ) 

0 - 3  
(upwind) 

0 - 3  
(downwind) 

3 -  5 
( downwind) 

5 - 10 
( downwind) 

10 - 15 
( downwind) 

15 - 20 
(downwind) 

North Zone 

8.00 8.00 

Northeast Zone 

9.61 8.32 



Table 8 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

July-December 1967 

Number of Maximum Average 
Range Samples concentrat-iona Concentrationa Percent of RCG~ 
(miles) Collected (1W9 uCi/cc) (lr9 uCi/cc) for Average 

East Zone 

0 -  3 4 
(upwind) 

0 -  3 4 
( downwind) 

3 -  5 4 
( downwind) 

55 - lo 4 
(downwind) 

10 - 15 4 
(downwind) 

15 - 20 4 
( downwind) 

Southeast Zone 

0 - 3  0 
(upwind) 

0 -  3  0 
(downwind) 

3 -  5 0 
(downwind) 

5 - 10 0 
( downwind) 

-- 

10 - 15- 0 
( downwind) 

No samples were collected in this zone 
the second half of 1967 because the 
prevailing winds were not out of the 
northwest on the days air samples were 
collected . 

15 - 20 0 
( downwind) 



Table 8 (continued) 

SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

July- December 1967 

Number of Maximum Average 
Range Samples Concentration" Concentration" Percent of R C G ~  
(miles) Collected (l(r9 pCi/cc) (l(r9 pCi/cc) for Average 

South Zone 

0 - 3  1 
(upwind) 

0 - 3  1 
( downwind ) 

3 -  5 1 
( downwind) 

10 - 15 1 
( downwind) 

15 - 20 1 
(downwind) 

0 - 3  3 
(upwind) 

0 -  3 3 
( downwind) 

3 -  5 3 
( downwind) 

5 - 10 3 
(downwind) 

10 - 15 3 
( downwind) 

15 - 20 3 
( downwind) 

Southwest Zone 

8.00 8.00 



Table 8 (continued) 

SUMMARY OF ' OFF- S ITE AIR MONITORING FOR TRITIUM 

July-December 1967 

Number of Maximum Average 
Range Samples Concentration" Concentration" Percent of RCG" 
(miles] Collected (lo-' pCi/cc) (lo-" uCi/cc) for Average 

West Zone 

0 -  3 3 25.00 
(upwind) 

0 - 7 1 
(upwind) 

0 - 3  1 
(downwind) 

3 - 5  1 
(downwind) 

5 - 10 1 
(downwind) 

- f0--1. - -3 -8 :OO 
(downwind) 



Table 8 (continued) 

SUMMARY OF OFF- SITE AIR MONITORING FOR TRITIUM 

July-December 1967 

Number of Maximum Average 
Range Samples Concentrationa Concentrationa Percent of RCG~ 
(miles) Collected (10" uCi/cc) (1r9 uCi/cc) for Average 

-- 
15 - 20 'I 

I 8 .OO i 8 .OO 
( downwind) 

"Lowest detectable limit for tritium in air is 8.00 x lo-' 
pCi/cc. All values which were not detectable were set equal 
to this value when average values were calculated. 

bRCG - Radioactivity Concentration Guide. 



Table 9 

1967 YEARLY SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

January-June 1967, All Zones 

Maximum Average 
Range Number of Concentration' Concentrationa Percent of R C G ~  
(miles) Samples (1r9 uCi/cc) (lK9 ~Cilcc) for Average 

0 - 3  13 
(upwind) 

0 - 3  13 12.79 
( downwind) 

3 - 5  12 8.00 
( downwind) 

5 - 10 13 8.00 
( downwind) 

10 - 15 12 8.00 
( downwind) 

15 - 20 6 8.57 
(downwind) 

July-December 1967, All Zones 

15 - 20 18 
( downwind) 

0 - 3  20 25.00 
(upwind) 

0 - 3  19 26.90 
( downwind) 

3 - 5  19 10.55 
( downwind) 

5 - 10 18 10.69 
( downwind) 



Table 9 (continued) 

1967 YEARLY SUMMARY OF OFF-SITE AIR MONITORING FOR TRITIUM 

January-December 1967, All Zones 

Maximum Average 
Range Number of Concentrationa Concentration" Percent of RCGb 
(miles) Samples (l(r9 ~Ci/cc) (10" uCi/cc) for Average 

0 -  3 
(upwind) 

0 - 3  
( downwind) 

3 -  5 
( downwind) 

5 - 10 
(downwind) 

10 - 15 
( downwind) 

15 - 20 
( downwind) 

"Lowest detectable limit for tritium in air is 8.00 x 1r9 
pCi/cc. All values which were not detectable were set 
equal to this value when average values were calculated. 
bRCG - Radioactivity Concentration Guide. 



Table 10 

SUMMARY O F  AIR SAMPLING L O C A T I O N S  F O R  POLONIUM A N D  P L U T O N I U M  

North Zone 

Sample 
No. Location Range - 

Cincinna t i -Day ton  P ike  and Cra ins  R u n  Rd. (Miamisburg. Ohio)  

Mound Rd. and Benner Rd. (Miamisburg.  Oh io )  

F i f t h  St. and Centra l  Ave. (Miamisburg.  Oh io )  

0-3 m i les  upw ind  

0-3 m i les  upw ind  

0-3 m i l e s  downwind  

Upper River  Rd. and Soldiers Home-Miamisburg Rd. 

One mi le  north on Upper River Rd.  from prev ious sample 

0-3 m i les  downwind  

0-3 m i les  downwind  

Farmersv i l l e -Wes t  Carro l l ton Rd. and So ld ie rs  Home-West Car ro l l t on  Rd. 3-5 m i les  downwind  

U n i o n  Rd. and Bear Creek Rd. (after 6 /  1/67. Un ion  Rd. and 
Farmersv i l le -West  Carro l l ton Rd.) 3-5 m i les  downwind  

D a y t o n  Speedway (near i n te rsec t ion  o f  State Route 4 and L i b e r t y  
Day ton  Rd.) 5- I 0  m i l e s  downwind  

U n i o n  Rd. and L ibe r ty  Dayton Rd.  5-10 m i l e s  downwind  

Siebenthaler Ave. and North D i x i e  Dr. (Dayton.  Ohio)  10-15 m i l e s  downwind  

T ro twood .  Ohio 10- I 5  m i les  downwind  

M u r l i n  Heights  on North D i x i e  Dr. (Dayton,  Ohio)  (after 6'1/67. 
Nor th  D i x i e  Dr. and L i t t l e  York Dr.) 15-20 m i l e s  downwind  

Meeker St. and Heathc l i f fe  Rd. (Dayton.  Oh io )  15-20 m i les  downwind  

State Route 49 at Clayton. Oh io  15-20 m i les  downwind  

South Zone 

West o f f  State Route 725 between r i v e r  br idge and ra i l road 
(Miamisburg. Ohio)  0-3 m i les  upw ind  

F i r s t  St. and Centra l  Ave. (Miamisburg.  Oh io )  (after 6 /  11.67. 
Mun ic ipa l  Park ing L o t  on Cen t ra l  Ave. )  0-3 m i les  upw ind  

0-3 m i les  downwind  

0-3 m i les  downwind  

Cra ins  Run Rd. and Medlar Rd. 

Chautauqua. Ohio 

C inc inna t i -Day ton  P ike  a t  sou th  c i t y  l i m i t s  of Miamisburg. Ohio (a f ter  
6 /1 /67 .  Miami  Dr ive- In  Theater  on C inc inna t i -Day ton  P ike )  0-3 m i les  downwind  

State Route 73 and Interstate 75  
- -. - . -- ~ --- -- 

State Route 123 and Dayton-Oxford Rd. 

3-5 mi les downwind  
--- - - - - - 

3-51 mi les  downwind  

5-10 m i l e s  downwind  Red L i o n .  Ohio 

B l u e  B a l l .  Ohio (east edge of  M idd le town.  Oh io )  5-10 m i l e s  downwind  

10- I 5  m i l e s  downwind  Lebanon .  Ohio 



Table 10 (continued) 

South Zone 

Sample 
. Range 

10- I S  m i l e s  downwind  

15-20 m i l e s  downwind  

15-20 m i l e s  downwind  

15-20 m i l e s  downwind  

Location No. 

Monroe. Oh io  

South  Lebanon .  Ohio  (a f ter  6 /1 /67.  Rt .  4 8  and Mason Rd.) 

Be thany  Rd. and Mason Montgomery Rd. 

Be thany .  Oh io  

East Zone 

R i v e r v i e w  Ave.  and Lower  Miarn isburg Rd. (Miarnisburg. Ohio)  0-3 m i l e s  u p w i n d  

L o w e r  M iamisbu rg  Rd. and U n i o n  Rd.  (a f ter  6/ 1/67. Sta te  Route  
7 2 5  and U n i o n  Rd.) 0-3 m i l e s  upw ind  

Maue Rd. and L i n d e n  Ave.  (Miarnisburg, Oh io )  (a f ter  6 1  1/67. 
Mound Park )  0-3 m i l e s  downwind  

B y e r s  Rd. and Be lvo  Rd. (a f ter  6 1  1/67. Benner  Rd. and Bye rs  Rd.) 0 - 3 .  m i l e s  downwind 

0-3 m i l e s  downwind  Sta te  Rou te  725 and In ters ta te  7 5  

Yankee  St. and State Route  725 3-5 m i l e s  downwind  

3-5 m i l e s  downwind  Waldruhe Park  on Springboro P i k e  

C l y o  Rd. and F r a n k l i n  St. ( C e n t e r v i l l e .  Oh io )  5- I 0  m i l e s  downwind  

Sta te  k o u r e  48 and Soc ia l  Row Rd  5- I 0  m i l e s  downwind 
I 

10-15 m i l e s  downwind  B e l l b r o o k .  Oh io  

Sta te  Rou te  725 and U .S. 4 2  (a f te r  6 /  1/67. U .S. 42 and Spring 
V a l l e y - P a i n t e r s v i l l e  Rd.) 10- ISvn i Ies  downwind  

Xen ia .  Oh io  15-20 m i l e s  downwind 

15-20 m i l e s  downwind  

15-20 m i l e s  downwind 

Spring v a l l e y - P a i n t e r s v i l l e  Rd.  and Sta te  Rou te  380 

Mt. H o l l y .  O h i o  

West Zone 

l a  B e l v o  Rd. and Gebhart  Church Rd. 0-3 m i l es  u p w i n d  

I b Maue Rd. and Miamisburg-Springboro Rd. 0-3 m i l e s  upw ind  

2 a C inc inna t i -Day ton  P i k e  a t  sou th  c i t y  l i m i t s  o f  Miamisburg (a f ter  6 1  1/67. 
M iami  D r i ve - In  Theater  on C i n c i n n a t i - D a y t o n  P i k e )  0-3 m i l e s  downwind  

2b L o w e r  Miamisburg Rd. and U n i o n  Rd. (a f ter  6 /1 /67,  a i v e r v i e w  Rd. 
and L o w e r  Miamisburg Rd.) 0-3  m i l e s  downwind  

2 c L o w e r  M iamisbu rg  Rd. and Jama ica  P.d. 0-3  m i l e s  downwind  

3 a State Route  725 and State Rou te  4 ' 3-5 m i l e s  downwind 



Table 10 (continued) 

West Zone 

Location 
Sample 

No. Range - 
3-5 m i l e s  d o w n w i n d  Germantown. Ohio  

Mann ing  Rd. and F a r m e r s v i l  l e - J o h n s v i l l e  Rd. (a f ter  6 1  1/67. 
Manning Rd. and An thony  Rd.) 5-10 m i l e s  d o w n w i n d  

5- I 0  m i l e s  d o w n w i n d  

lo-  15 m i l e s  d o w n w i n d  

10- 15 m i l e s  d o w n w i n d  

15-20 m i l e s  a o w n w i n d  

15-20 m i l e s  d o w n w i n d  

15-20 m i l e s  d o w n w i n d  

Oxford  Rd. and Browns Run  Rd. 

Gra t i s .  Oh io  

Greenbush Rd. and State Rou te  122 

Ea ton .  O h i o  

Camden. Oh io  

Somervi  l l e .  Ohio  

Northeast Zone 
-- - 

C i n c i n n a t i - D a y t o n  P i k e  and Benner  Rd. 0-3 m i l e s  u p w i n d  

0-3 m i l e s  u p w i n d  

0-3 m i l e s  d o w n w i n d  

0-3 m i l e s  d o w n w i n d  

0-3 m i l e s  d o w n w i n d  

3-5 m i l e s  d o w n w i n d  

M i a m i  D r i ve - In  Thea te r  on C i n c i n n a t i - D a y t o n  P i k e  (Miamisburg.  Oh io )  

Harmon F i e l d  (Miamisburg.  Oh io )  

Sta te  Route  725  and H e i n c k e  Rd. (Miamisburg.  Oh io )  

E l m  St. and  C i n c i n n a t i - D a y t o n  P i k e  (West Car ro l l t on .  Oh io )  

Woody's Market on  C i n c i n n a t i - D a y t o n  P i k e  (West Car ro l l t on ,  O h i o )  

Yankee  St. and Mad R ive r  Rd. (a f te r  6.'1/67. Mad R i v e r  Rd. and 
A l e x a n d e r s v i l l e - B e l l b r o o k  Rd. 3-5 m i l e s  d o w n w i n d  

Springboro P i k e  and Dryden  Rd. ( V i l l a g e  o f  Mora ine.  O h i o )  (a f ter  
6 / 1 / 6 7 ,  Dorothy  Lane  and Spr ingboro P i k e )  5-10 m i l e s  d o w n w i n d  

State Route  48 and Stroop Rd. - T o w n  and Coun t ry  Shopping Cen te r  - 
(Ke t te r i ng .  Ohio)  5- I 0  m i l e s  d o w n w i n d  

10-15 m i l e s  d o w n w i n d  In te rs ta te  7 5  and Wagner-Ford Rd. 

Belmonc Auto  Theater .  Patterson Rd. and Coun ty  L i n e  R d  
(Ke t te r i ng .  Ohio)  10- 15 m i l e s  d o w n w i n d  

15-20 m i l e s  d o w n w i n d  

15-20 m i l e s  d o w n w i n d  

Sta te  Route  201 and Chambersburg Rd. 

State Route  235 (Fa i rborn.  O h i o )  

N e w  Germany-Trebe in  Rd. and  Fa i rg round  Rd. - app rox ima te l y  3  
-- --- m ~ l e s  south-of p r e v ~ i o u r r a m p l e - - -  - - - -. 1.5~20. miI.ess_downw i n d  

Northwest Zone 

l a  Mound Ave.  and Benner Rd. 

I b Medlar Rd. and Miamisburg-Spr ingboro Rd. 

0-3 m i l e s  u p w i n d  

0-3 m i l e s  u p w i n d  



 ablel lo (continued) 

Northwest Zone 

Sample 
No. Location Range - 

0-3 m i l e s  downwind  

0-3  m i l e s  downwind  

C i n c i n n a t i - D a y t o n  P i k e  and Mound Ave .  (Miamisburg. O h i o )  

U n i o n  Rd. and State Route  725 

U n i o n  Rd. and Manning Rd. (a f te r  6 /  1/67. State Route  725 and 
Jama ica  Rd.) 0-3  m i l e s  downwind  

Sta te  Route  4  and Manning Rd. (a f te r  6 /  1/67. Jama ica  Rd. and 
State Route  4) 3-5 m i l e s  downwind  

3-5 m i les  downwind  

5- I 0  m i l e s  downwind  

5- I 0  m i l e s  downwind  

Sta te  Route  4  and Fa rmersv i l l e -Wes t  C a r r o l l t o n  P i k e  

Diamond M i l l  Rd. and M i l e  Rd.  

F a r m e r s v i l l e .  Ohio  

C l a y t o n  Rd. and A m i t y  Rd. (a f te r  6 /1 /67.  C l a y t o n  Rd. and 
P rov idence  Rd.) 10- I 5  m i l e s  downwind  

10- I 5  m i l e s  downwind  

15-20 m i l e s  downwind  

Fa rmersv i l l e -Wes t  A lexandr ia  P i k e  and DeChan t  Rd. 

B r o o k v i l l e .  Ohio  

15-20 m i l e s  downwind  

15-20 m i l e s  downwind  

L e x i n g t o n  Salem Rd. and P reb le  Coun ty  L i n e  Rd. 

L e x i n g t o n  Salem Rd. and E n g l e  Rd. 

Southeast Zone 

F i f t h  St. and Cen t ra l  Ave.  (Miamisburg.  Oh io )  0-3 m i l e s  upw ind  

0-3 m i les  upw ind  

0-3 m i l e s  downwind  

0-3 m i l e s  downwind  

U n i o n  Rd. and State Route  725  

Mound Ave. and Benner Rd. 

Benner Rd. and Miamisburg-Spr ingboro P i k e  

Medlar  Rd. and M iamisbu rg -Spr~ngboro  P i k e  (a f ter  6/1/67, 
Mound Park )  0-3 m i l e s  downwind  

3-5 m i les  downwind  

3-5 m i les  downwind 

5- I 0  m i l es  downwind  

5- I 0  m i l es  downwind  

Wood Rd. and Pennyroya l  Rd. 

South Monrgomery County A i r p o r t  o n  Sta te  Route  74 1 a t  A u s t i n  Rd. 

Spr ingboro. Ohio  

A t  T V  Tower  on L y t l e - F i v e  P o i n t s  Rd. 

State Route  122 and U t i c a  Rd. (a f te r  6 /1 /67 .  State Route  48 and 
State Route  73)  10-15 m i les  downwind  

10- 15 m i l e s  downwind Waynesv i l l e .  Ohio  

Oregonia .  Ohio  (a f ter  6/1.'67. Sta te  Rou te  73. 1 m i l e  eas t  o f  
State Route  42) 15-20 m i l e s  downwind  

Harveysburg,  Oh io  (a f ter  6 /1 /67 ,  3  m i l e s  e a s t  o f  Harveysburg on 
State Route  73) 15-20 m i les  downwind  

A f te r  6' 1/67. 3  m i l es  eas t  o f  Ha rveysburg  on 
State Route  73 15-20 mi les  downwind  



Table 10 (continued) 

Southwest Zone 

Sample 
No. - Location 

State Route 725 and A lexandersv i l l e  Rd. 

s ta te  Route 725 and He incke  Rd. (Miamisburg. Ohio)  

M i a m i  Dr ive- In  Theater on C inc inna t i -Day ton  P i k e  (Miamisburg. Oh io )  

Farming ton  Rd. and Chautauqua Rd. 

Farming ton  Rd. and Un ion  Rd. 

Farming ton  Rd. and But ter  St. 

C a r l i s l e .  Ohio 

M iami  R ive r  Park on State Route 73 (Middletown.  Ohio)  

He tz le r  Rd. and H i n k l e  Rd. (a f ter  6 /  1/67. P o s t  Town.  Oh io )  

State Route 4 and State Route 73 

Jacksonburg.  Ohio 

State Route 4 and State Route 747 

New Miami. Oh io  

West E l k t o n  Rd. and To lbe r t  Rd. 

Range - 
0-3 m i l e s  upw ind  

0-3 m i les  upw ind  

0-3 m i les  downwind  

0-3 m i les  downwind  

0-3 m i les  downwind  

3-5 m i les  downwind  

3-5 m i l e s  downwind  

5-10 m i les  downwind  

5-10 m i les  downwind  

10-15 m i les  downwind  

10-15 m i les  downwind  

15-20 m i les  downwind  

15-20 m i l e s  downwind  

15-20 m i les  downwind 



Table 11 

SUMMARY OF AIR SAMPLING LOCATIONS FOR TRl TlUM 

North Zone 

Sample 
No. Location Range 

C i n c i n n a t i - D a y t o n  P i k e  and ,Cra ins  Run  Rd. (Miamisburg .  O h i o )  0-3 m i l e s  u p w i n d  

F i f t h  St. and Cen t ra l  A v e .  (Miamisburg .  O h i o )  0-3  m i l e s  d o w n w i n d  

Fa rmersv i l l e -Wes t  C a r r o l l t o n  Rd. and So ld ie rs  Home-West  C a r r o l l t o n  Rd. 3 -5  m i l e s  d o w n w i n d  

Day ton  Speedway (near i n t e r s e c t i o n  o f  State Route  4  and 
L i b e r t y - D a y t o n  Rd.) 5- I 0  m i l e s  d o w n w i n d  

Tro twood.  O h i o  10-15 m i l e s  d o w n w i n d  

Meeker St. and H e a t h c l i f f e  Rd. (Day ton .  O h i o )  15-20 m i l e s  downw ind  

Northeast Zone 

C i n c i n n a t i - D a y t o n  P i k e  and Benner  Rd.  0-3 m i l e s  u p w i n d  

State Route  725  and H e i n c k e  Rd. (Miamisburg .  Oh io )  0-3 m i l e s  d o w n w i n d  

Yankee St. and Mad R i v e r  Rd.  (a f te r  6 /  1/67. Mad R i v e r  Rd.  and 
A i e x a n d e r s v i  l l e - 0 e  l l b r o o k  Rd.) 3-5 m i l e s  d o w n w i n d  

Sta te  Route  48  and Stroop Rd. - T o w n  and Coun t r y  Shopp ing  Cen te r  
(Ke t te r i ng .  O h i o )  5- I 0  m i l e s  d o w n w i n d  

Be lmont  A u t o  Thea te r  - P a t t e r s o n  Rd. and Coun ty  L i n e  R d  
(Ke t te r i ng .  O h i o )  10-15 m i l e s  d o w n w i n d  

State Route  235  (Fa i rbo rn .  O h i o )  15-20 m i l e s  d o w n w i n d  

East Zone 

Lower  M iam isbu rg  Rd. and U n i o n  Rd. (a f te r  6 1  1/67. Sta te  Rou te  
7 2 5  and U n i o n  Rd.)  0-3 m i l e s  u p w i n d  

Maue Rd. and L i n d e n  A v e .  (Miarnisburg.  Oh io)  (a f te r  6.' 1/67. 
Mound Pa rk )  0-3 m i l e s  d o w n w i n d  

3-5 m i l e s  d o w n w i n d  

5- I 0  m i l e s  d o w n w i n d  

Yankee St. and  Sta te  R o u t e  7 2 5  

C l y o  Rd. and F r a n k l i n  St. ( C e n t e r v i l l e .  O h i o )  

State Route 725  and U.S. 42  (a f t e r  6 /  1/67. U.S. 42 and 
Spr ing V a l l e y - P a i n t e r s v i l l e  Rd. 10- 15'mi.les d o w n w i n d  

15-20 m i l e s  d o w n w i n d  Xen ia .  Oh io  

Southeast Zone 

Un ion  Rd. and Sta te  Rou te  7 2 5  

Benner Rd. and  Miarn isburg-Spr ingboro  P i k e  

0-3 m i l e s  u p w i n d  

0-3 m i l e s  downw ind  



Table U (continued) 

Southeast Zone 

Sample 
Location No. - Range 

3-5 m i les  downwind 

5-10 mi les  downwind  

South Montgomery County Ai rpor t  on State Route 741  at Aus t in  RJ. 

A t  T V  Tower  on L y t l e - F i v e  Points Rd. 

State Route 122 and U t i c a  Rd. (after 6 /1/67.  State Route 48 and 
State Route 73)  10-15 m i l e s  downwind 

15-20 mi  les downwind Harveysburg.  Oh io  

South Zone 

F i f t h  St. and Centra l  Ave. (Miamisburg. Ohio)  (a f ter  6/1/67. Munic ipa l  
Park ing  L o t  on Centra l  Ave.) 0-3 m i l e s  upwind 

0-3 m i les  downwind  

3-5 m i les  downwind 

5-10 mi les  downwind 

10- 15 mi les  downwind 

15-20 m i l e s  downwind  

Cra ins  Run Rd. and Medlar Rd. 

State Route 7 3  and Interstate 75 

B l u e  Ba l l .  Oh io  (east  edge of Middletown. Ohio)  

Monroe, Oh io  

Bethany Rd. and Mason-Montgomery Rd. 

Southwest Zone 

0-3 m i les  upwind 

0-3 m i l e s  'downwind 

3-5 m i l e s  downwind  

5-10 mi les  downwind  

10-15 m i l e s  downwind 

15-20 mi les  downwind 

State Route 725 and Heincke Rd. (Miamisburg. Oh io )  

Farmington Rd. and Union Rd. 

Farmington Rd. and Butter St. 

Miami  R ive r  Park on State Route 73 (Middletown.  Ohio)  

Jacksonburg.  Ohio 

New Miami .  Ohio 

West Zone 

B e l v o  Rd. and Gebhart Church Rd. 0-3 m i l e s  upwind 

L o w e r  Miamisburg Rd. and Union Rd. (a f ter  6/1/67. Riverv iew Rd. 
and Lower  Miamisburg Rd.) 0-3 m i les  downwind 

Germantown. Ohio 3-5 m i l e s  downwind 

Oxford R d .  a n e w n s  Run -- Rd. - - 

Grat is .  Ohio 

5- 10 m i l e s  downwind 
- 

10-15 m i l e s  downwind 

Camden. Oh io  15-20 m i l e s  downwind  



~ a b l e l l  (continued) 

Sample 
No. 

Northwest Zone 

Location 

Mound Ave.  and Benner Rd. 

U n i o n  Rd. and Manning Rd. (a f ter  6 /  1/67. State Route  725  a n d  a 

Jamaica Rd.) 

State Route  4  and Manning Rd. (a f ter  6 1  1/67. Jamaica Rd. and 
State Route 4) 

Fa rmersv i l l e .  Oh io  

C l a y t o n  Rd. and A m i t y  Rd.  (a f ter  6 /1 /67 .  C lay ton  Rd. and 
Prov idence Rd .) 

L e x i n g t o n  Salem Rd. and E n g l e  Rd. 

Range 

0-3 m i les  upw ind  

0-3 m i l e s  downwind  

3-5 m i les  downwind  

5-10 m i les  d o w n w i n d  

10-15 m i les  downwind  

15-20 m i les  d o w n w i n d  



MAP 1 - Great Miani R i v ~ r  sample locations. 



MAP 2 - Proximity air sample zones. 



MAP 3 - Distant air sample zones. 
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SUMMARY 

The concentration of radioactive materials detected in  the environment surrounding Mound Laboratory. 
Miamisburg, Ohio is presented for the first half of 1966. The concentration of radionuclides from Mound 
Laboratory in the Great Miami River and in the environmental air was within the standards specified by 

the Atomic Energy Commission. 





INTRODUCTION 

This report is  a summary of the Environmental Monitoring Program conducted by Monsanto Research Cor- 
poration, Mound Laboratory. Miamisburg, Ohio. The program considers al l  of the projects at Mound Labora- 
tory. and al l  o f  the radioisotopes which could be released in  the environment. The monitoring procedures 

and counting techniques are those best suited for the detection and measurement of these radioactive materi- 

al s. 

The Radioactivity Concentration Guide (RCG) values i n  air and i n  water for the radionuclides i n  use at 
Mound Laboratory are taken from the USAEC Manual, Chapter 0524. The Radioactivity Concentration Guides 
for environmental.air and water for the materials used at Mound Laboratory are: 

Polonium 

Air - 2 x I0'"~rnicrocuries per cubic centimeter 

Water- 7 x lo7 microcuries per cubic centimeter 

Plutonium 

Air - 6 x 10'" microcuries per cubic centimeter 

Water- 5 x IOd microcuries per cubic centimeter 

Tritium 

Air - 2 x 10- microcuries per cubic centimeter 

Water- 3 x 10" microcuries per cubic centimeter 



LIQUID CONTAMINATION 

PoloniumPlutonium Liquid radioactive wastes from polonium and plutonium work a t  the Laboratory are 
processed separately to reduce the concentration of  the radionuclides to a level at which they may be dis- 

charged to the environment. Treated polonium liquid waste i s  discharged directly to the Great Miami River 

via a closed sewer l ine which also carries the treated plant sewage. Treated plutonium liquid waste i s  dis- 

charged to a drainage ditch which runs through the plant si te and eventually reaches the river. 

Tritium Helium - 3 being purified at Mound Laboratory contains small quantities of tritium. Liquid waste 
from this work i s  treated (diluted with water when necessary) before it i s  discharged to the drainage ditch. 

Water Sampling Water samples are collected weekly from the Great Miami River and from the drainage ditch. 

Samples collected from the river are analyzed for polonium and tritium. Samples collected from the drainage 
ditch are analyzed for plutonium and tritium. 

Map I shows the location of weekly water sampling points. Not shown on the map i s  the location o f  the 
quarterly water samples which are collected from the Great Miami River every three months at several points 

downstream to a distance of a l i t t l e  over.40 miles. 

The results of the water sampling program are presented i n  Table I, Table 2, and Table 3. The data present- 

ed i n  these tables indicate that the average concentration of polonium. plutonium, and tritium i n  environ- 
mental water was well below, the Radioactivity Concentration Guides for the f i rs t  half of 1966. 



MAP I 
GREAT MIAMI R IVER SAMPLE LOCATIONS 
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AIRBORNE CONTAMINATION 

Polonium- Plutdnium Air which i s  contaminated with polonuium and plutonium particulates i s  treated by 

passing it through absolute filters before it i s  discharged to the environment via several building stacks. 

Tritium Air which i s  contaminated with gaseous tritium i s  discharged to the environment Ma stacks. 

Stack Monitoring The results of routine stack monitoring for polonium, plutonium. and tritium considered 

with standard meteorological dilution factors indicated that the average concentration of the radionuclides 
in the environmental air discharged from Mound Laboratory stacks was well below the Radioactivity Con- 
centration Guides. 

Off-Site Ai r  Sampling Possible airborne polonium and plutonium in  the environment i s  monitored by partic- 

ulate air sampling equipment mounted in a one-ton panel truck. Samples are collected weekly to a distance 
of 20 miles. 

The results of the monitoring program for airborne polonium and plutonium are summarized in Table 4. As 
may be seen from the table. the average concentration of long-lived alpha activity in  the environmental air 
i s  below the RCG for polonium and plutonium. 

Samples are collected upwind and downwind from the plant according to routes drawn for the different wind 
directions. The selection of the air sampling zone depends on the wind direction on the days that samples 
are collected. Since the sampling zone i s  dependent on the wind direction. it i s  possible that air samples 
from all zones wi l l  not be collected during the reporting period. Maps 2 and 3 show the zones routinely 
sampled. Table 5 l ists the specific location of sampling sites by zone. 

Monitoring of the environmental air for tritium, by means of an air monitor mounted i n  the panel truck mentioned 
above, was performed weekly to a distance of 20 miles. The locations sampled for tritium are the same ones ' 

sampled for polonium and plutonium. To date no tritium has been detected in the environmental air. 
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TABLE 5 

SUMMARY OF AIR SAMPLING LOCATIONS 

North Zone 

Range 

1. Cincinnati - Dayton Pike and Ga ins  Run Rd. (Miamisburg. Ohio) 

2. Mound Rd. and Benner Rd. (Miamisburg. Ohio) 

3. F i f t h  St. and Centra l  Ave. (Miamisburg, Ohio)  

4. Upper R iver  Rd. and Soldiers Home-Miamisburg Rd. 

5. One m i l e  north on Upper River  Rd. from prev ious sample 

(.No. 4) 

6. Farmersvi l le-West Carro l l ton Rd. and Soldiers Home- 

West Carro l l ton Rd. 

7. Union Rd. and Bear Creek Rd. 

8. Dayton Speedway (near in tersect ion o f  State Route 4 and 

L i be r t y  Dayton Rd.) 

9. Union Rd. and L i be r t y  Dayton Rd. 

Siebenthaler Ave. and North D i x i e  Dr. (Dayton. Ohio)  

Trotwood, Ohio 

Mur l in  Heights on North D i x i e  Dr. (Dayton. Ohio) 

Meeker St. and Heathc l i f fe  Rd. (Dayton, Ohio) 

State Route 49 a t  Clayton. Ohio 

South Zone 

West o f f  State Route 725 between r iver  br idge and ra i l road  

(Miamisburg, Ohio)  

F i r s t  St. and Centra l  Ave. (Miamisburg, Ohio)  

Cra ins  Run Rd. and Medlar Rd. 

Chautauqua. Ohio 

Cinc innat i -Dayton P i k e  a t  south c i t y  l i m i t s  o f  Mlamisburg, Ohio 

-- State-Rou.te-7-3-an.d-l.n.tet~fatd5-- 

State Route 123 and Dayton-Oxford Rd. 

Red L ion ,  Ohio 

B lue  Bal l ,  Ohio 

Lebanon, Ohio 

0-3 m i l es  upwind  

0-3 m i l es  upwind  

0-3 m i l es  downwind 

0-3 m i l es  downwind 

0-3 m i l es  downwind 

3-5 mi les  downwind 

3-5 m i l es  downwind 

5-10 m i l es  downwind  

5-1 0 miles. downwind 

10-1 5 mi les  downwind 

10-15 m i l es  downwind 

15-20 mi les  downwind 

15-20 mi les  downwind 

15-20 mi les  downwind 

0-3 m i l es  upwind  

0-3 m i l es  upwind  

0-3 mi les  downwind 

0-3 m i l es  downwind 

0-3 m i l es  downwind 

3-5 m i l es  downwind 
- -- - -- 

3-5 mi les  downwind 

5-10 m i l es  downwind 

5-10 m i l es  downwind 

10-1 5 m i l es  downwind 



TABLE 5 (continued) 

South Zone 

Monroe. Oh io  

South Lebanon, Oh io  

Bethany Rd. and Mason Montgomery Rd. 

Bethany, Ohio  

R i v e r v i e w  Ave. and L o w e r  M iamisburg  Rd. (Miamisburg. Oh io )  

L o w e r  M iamisburg  Rd. and Un ion  Rd. 

Maue Rd. and L i n d e n  Ave. (Miamisburg, Oh io )  

Byers  Rd. and B e l v o  Rd. 

State Rou te  725  and In te rs ta te  75 

Yankee St. and  State  Rou te  725  

Waldruhe Park  on Springboro P i k e  

C l y o  Rd. and F r a n k l i n  St. (Cen te rv i l l e ,  Oh io )  

State Route 48 and Soc ia l  Row Rd. 

Bel lbrook. Oh io  

Stare Route 7 2 5  and U.S. 42  

Xenia, Oh io  

Spring V a l l e y  Rd. and  P a i n t e r s v i l l e  Rd. 

Mr. Hol ly .  Ohio  

West Zone 

Be lvo  Rd. and Gebhar t  Church Rd. 

Maue Rd. and Miamisburg-Springboro Rd. 

C inc inna t i -Day ton  P i k e  a r  south city l i m i t s  o f  MIamIsburg 

L o w e r  M iamisburg  Rd. and U n i o n  Rd. 

L o w e r  M iamisburg  Rd. a n d  Jamaica Rd. 

State Route 725  and  State  Rou te  4 

Germantown. Ohio. 

Manning Rd. and F a r m e r s v i l l e - J o h n s v i l l e  Rd. 

Oxford Rd. and Browns Run  Rd. 

Grat is,  Oh io  

10-15 m i l e s  downwind  

15-10 m i l e s  downwind  

15-20 m i l e s  downwind  

15-20 m i l e s  downwind  

0-3 m i l e s  upw ind  

0-3 m i l e s  upw ind  

0-3 m i l e s  downwind  

0-3 m i l e s  downwind  

0-3 m i l e s  downwind  

3-5 m i l e s  downwind  

3-5 m i l e s  downwind  

5-10 m i l e s  downwind  

5-10 m i l e s  downwind  

10-15 m i l e s  downwind  

10-1 5 m i l e s  downwind  

15-20 m i l e s  downwind  

15-20 m i l e s  downwind  

15-20 m i l e s  downwind  

0-3 m i l e s  upw ind  

0-3 m i l e s  upw ind  

0-3 m i l e s  downwind  

0-3 m i l e s  downwind  

0-3 m i l e s  downwind  

3-5 m i l e s  downwind  

3-5 m i l e s  downwind  

5-10 m i l e s  downwind  

5-10 m i l e s  downwind  

10-15 m i l e s  downwind  



TABLE 5 (continued) 

West Zone 

Location 

I I. Greenbush Rd. and State Route 122 

12. Eaton. Ohio 

13. Camden. Ohio 

14. Somervil le. Ohio 

Range 

10-15 mi les  downwind 

15-20 m i l es  downwind 

15-20 mi les  downwind 

15-20 mi les  downwind 

Northeast Zone 

I. Cinc innat i -Dayton P i k e  and Benner Rd. 0-3 m i l es  upwind  

2. Miami Drive-In Theater on Cincinnati-Dayton P i k e  (Miamisburg, Ohio)  0-3 mi les  upwind  

3. . Harmon F i e l d  (Miamisburg, Ohio) 0-3 mi les  downwind 

4. State Route 725 and Heincke Rd. (Miamisburg. Ohio)  0-3 mi les  downwind 

5. Elm St. and Cinc innat i -Dayton P i k e  (West Carrol l ton. Ohio)  0-3 m i l es  downwind 

6. Woody's Market on Cincinnati-Dayton P i k e  (West Carrol l ton. Ohio)  3-5 mi les  downwind 

Yankee St. and Mad River  Rd. 

Springboro P i k e  and Dryden Rd. (V i l l age  o f  Moraine, Ohio) 

State Route 48 and Stroop Rd.-Town and Country Shopping Center- 

(Ketter ing. Ohio)  

In terstate 75  and Wagner - Ford  Rd. 

Belmont Auto Theater-Patterson Rd. and County L i n e  Rd. 

(Ketter ing, Ohio)  

State Route 201 and Chambersburg Rd. 

State Route 235 (Fairborn, Ohio)  

Germany Trebein Rd. and Fairground Rd.-approximately 3 m i l es  

south o f  previous sample No. 13 

Northwest Zone 

Mound Ave. and Benner Rd. 

Medlar Rd. and Miamisburg-Springboro P i k e  

Cinc innat i -Dayton P i k e  and Mound Ave. (Miamisburg, Ohio)  

- -- - 
Union Rd. and State Route 725 

Union Rd. and Manning Rd. 

State Route 4 Manning Rd. 

State Route 4 and Farmersvi l le-West Carro l l ton P i k e  

Diamond M i l l  Rd. and M i l e  Rd. 

3-5 m i l es  downwind 

5-10 mi les  downwind 

5-10 m i l es  downwind 

10-1 5 m i l es  downwind 

10-1 5 m i l es  downwind 

15-20 mi les  downwind 

15-20 m i l es  downwind 

15-20 mi les  downwind 

0-3 m i l es  upwind  

0-3 mi les  upwind  

0-3 m i l es  downwind 

m ~ l e s  downw~nd- 

0-3 mi les  downwind 

3-5 m i l es  downwind 

3-5 mi les  downwind 

5-10 mil'es downwind 



TABLE 5 (continued) 

Northwest Zone 

Location 

9. Farmersv i l le .  Ohio . 

10. Clayton Rd. and Amity  Rd. 

I I. Farmersvi l le-West ~ l e x a n d r i a ' p i k e  and DeChant  Rd. 

12. Brookv i l le .  Ohio 

13. Lex ing ton  Salem Rd. and Preble County L i n e  Rd. 

14. Lex ing ton  Salem Rd. and Eng le  Rd. 

Southeast Zone 

F i f t h  St. and Centra l  Ave. (Miamisburg. Ohio)  

Union Rd. and State Route 725 

Mound Ave. and Benner Rd. 

Benner Rd. and Miamisburg-Springboro P l k e  

Medlar Rd. and Miamisburg-Springboro Pike' 

Wood Rd. a n d  Pennyroyal Rd. 

South Montgomery County A i rpor t  on  State Rou te  741 a t  A u s t i n  P i k e  

Springboro, Ohio 

A t  T.V. Tower on L y t l e - F i v e  P o i n t s  Rd. 

State Route 122 and U t i c a  Rd. 

Waynesvi l le,  Ohio 

Oregonia. Ohio 

Harveysburg. Ohio 

Southwest Zone 

State Route 725 and A lexanderv i l l e  Rd. 

State Route 725 and He incke  Rd. (Miamisburg, Ohio) 

Miami Drive-In Theater on Cinc innat i -Dayton P l k e  (Miamisburg. Ohio) 

Farmington Rd. and Chautauqua Rd. 

Farmington Rd. and Un ion  Rd. 

Farmington Rd. and But ler  St. 

Car l is le .  Ohio 

Miami River Park on State Route 73 (Middletown. Ohio) 

Hetz ler  Rd. and H i n k l e  Rd. 

State Route 4 and State Route 73 

5-10 m i l e s  downwind 

10-15 m i l e s  downwind 

10-1 5 m i l e s  downwind 

15-20 m i l e s  downwind 

15-20 m i l e s  downwind 

15-20 mi les  downwind 

0-3 m i l e s  upwind 

0-3 m i l e s  upwind 

0-3 m i l e s  downwind 

0-3 m i l e s  downwind 

0-3 m i les  downwind 

3-5 m i l e s  downwind 

3-5 m i l e s  downwind 

5 - l o m i l e s  downwind 

5 - l o m i l e s  downwind 

10-1 5 m i l e s  downwind 

10-1 5 m i les  downwind 

15-20 m i l e s  downwind 

15-20 m i l e s  downwind 

0-3 m i les  upwind 

0-3 m i l e s  upwind 

0-3 m i les  downwind 

0-3 m i l e s  downwind 

0-3- m i l e s  downwind 

3-5 m i l e s  downwind 

3-5 m i les  downwind 

5 - l o m i l e s  downwind 

5 - l o m i l e s  downwind 

10-15 mi les  downwind 



Location 

I I . .  

12. 

13. 

14. 

TABLE 5 (continued) 

Southwest Zone 

Jacksonburg, Ohio 

Srate Route 4 and State Route 747 

N e w  Maimi.  Ohio 

West Elkton Rd. and Tolbert  Rd. 

Range - 
10-1 5 mi les  downwind 

15-20 m i l e s  downwind 

15-20 m i l e s  downwind 

15-20 m i l e s  downwind 



MAP 2 
PROXIMITY AIR SAMPLE ZONES 



MAP 3 

DISTANT AIR SAMPLE ZONES 
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SUMMARY 

The concentration of radioactive materials detected i n  the environment surrounding Mound Laboratory, 
Miamisburg, Ohio i s  presented for the second hal f  of 1966 and a summary i s  presented for the entire year. 
The concentration o f  radionuclides from Mound Laboratory i n  the Great Miami River and in the environ- 
mental air was wi th in the standards specif ied by the Atomic Energy Commission. 





Th is  report i s  a summary of the Environmental Monitoring Program conducted by Monsanto Research Cor- 
poration, Mound Laboratory, Miamisburg. Ohio. The program considers-al l  of the projects a t  Mound Labora- 
tory.'and al l  o f  the radioisotopes which could be released i n  the environment. The monitoring procedures 

and counting techniques are those best suited for the detection and measurement of tktese radioactive materi- 

al s. 

The Radioactivity Concentration Guide (RCG) values i n  a i r  and i n  water for the radionuclides i n  use at 
Mound Laboratory are taken from the USAEC Manual, Chapter 0524. The Radioactivity Concentration Guides 

for environmental air and water for the materials used at Mound Laboratory are: 

Polonium 

Air  - 2 x 10'" microcuries per cubic centimeter 

Water- 7 x lo7 microcuries per cubic centimeter 

Plutonium 

Ai r  - 6 x 10'" microcuries per cubic centimeter 

Water- 5 x 10- microcuries per cubic centimeter 

Tr i t ium 

Air  - 2 x 10" microcuries per cubic centimeter 

Water- 3 x 10" microcuries per cubic centimeter 



LIQUID CONTAMINATION 

Polonium-Plutonium Liquid contaminated with radioactive material from polonium and plutonium work at  
the Laboratory are processed separately to reduce the concentration of the radionuclides to a level at 
which they may be discharged to the environment. The treated polonium l iquid effluent i s  discharged 
directly to the Great Miami River v i a  a closed sewer l ine which also carries the treated plant sewage. The 
treated plutonium l iquid effluent i s  discharged to a drainage ditch which runs through the plant site and 
eventually reaches the river. 

Trit ium Helium-3 being purified at Mound Laboratory contains small quantities of tritium. Contaminated 
l iquids from this work are treated (diluted with water when necessary) before discharge to the drainage 
ditch. . 

Water Sampling Water samples are collected weekly from the Great Miami River and from the drainage 
ditch. Samples collected from the river are analyzed for polonium and tritium. Samples collected from the 
drainage ditch are analyzed for plutonium and tritium. 

Map I shows the location of weekly water sampling points. Not shown on the map i s  the location of the 
quarterly water samples which are collected from the Great Miami River every three months at several 
points downstream to a distance of a l i t t le  over 40 miles. 

The results of the water sampling program are presented in  Table I. Table 2, Table 3, and Table 4. The 
data presented i n  these tables indicate that the average concentration of polonium, plutonium, and trit ium 
in  environmental water was .well below the Radioactivity Concentration Guides. 



I /  

MAP I 
GREAT MIAMI RIVER SAMPLE LOCATIONS 
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TABLE  4 

1966 YEARLY SUMMARY OF OFF-SITE WATER MONITORING FOR RADIOACTIVITY 

I. Polonium (River Samples) 

Maximum Average 
Number o f  Concentration Concentration a Percent of R C G ~  

Period Samples ( lo-' /IC/CC) ( lo-' /IC/CC) for Average 

July-Dec. 153 17.93 0.2 1 3 .oo 

II. Tritium (River and Drainage Ditch Samples) 

Maximum Average 
Number of Concentration Concentration b Percent of R C G ~  

Period Samples (lo-' pc/cc) ( 10- pc/cc) for Average 

Jan.-June 

Ju l  y-Dec. 

Ill. Plutonium (Drainage Ditch Samples) 

Maximum Average 
Number of Concentration concentrationC Percent of R C G ~  

Period Samples ( 10- pc/cc) ( 10- pc/cc) for Average 

July-Dec. 2  2 1.42 0. I I 2.20 

a ~ o w e s t  detectable l i m i t  for polonium i n  water i s  1.80 x ~ C / C C .  A l l  samples wh ich  were n o t  detectable 
were set  equal  to t h i s  va lue  when average va lues  were ca lcu lated.  

b ~ o w e s t  detectable l i m i t  for t r i t i um i n  water i s  0.05 x lo- '  pc /cc .  A l l  samples w h i c h  were n o t  detectable 
were set  equal  to  th i s  va lue  when average va lues were calculated.,  

 owest st detectable l i m i t  for p lu ton ium i n  water i s  0.09 x ~ C / C C .  A l l  samples w h i c h  were n o t  detect -  
ab le were se t  equal  t o  t h i s  va lue when average va lues  w e r e  ca lcu lated.  

-- 

d~~~ - Rad ioac t i v i t y  Concentrat ion Guide 



AIRBORNE CONTAMINATION 

Polonium - Plutonium Air  which i s  contaminated w i h  polonuium and plutonium particulates i s  treated by 

passing it through absolute f i l te rs  before it i s  discharged to the environment v ia  several bui ld ing stacks. 

Tr i t ium Ai r  which i s  contaminated wi th gaseous t r i t ium is discharged to the environment v ia  stacks. 

Stack Monitoring The results of routine stack monitoring for polonium, plutonium, and t r i t ium considered 

wi th standard meteorological d i lut ion factors indicated that the average concentration of the radionuclides 

i n  the environmental air discharged from Mound Laboratory stacks was well below the Radioactivity Con- 

centration Guides. 

Off-Site A i r  Sampling Possible a i r b ~ r n e  polonium and plutonium i n  the environment i s  monitored by part ic- 

ulate air sampling equipment mounted i n  a one-ton panel truck. Samples are collected weekly to a distance 

of 20 miles. 

The results of the monitoring program for airborne polonium and plutonium are summarized i n  Tables 5 and 
6. As may be seen from the tables, the average concentration of long-lived alpha act iv i ty  in  the environ- 
mental air i s  below the RCG for polonium and plutonium. 

Samples are collected upwind and downwind from the plant according to routes drawn for the different wind 

directions. The selection o f  the air  sampling zone depends on the wind direction on the days that samples 
are collected. Since the sampling zone i s  dependent on the wind direction, it i s  possible that air samples 
from a l l  zones w i l l  no t  be collected during the reporting period. Maps 2 and 3 show the zones routinely 
sampled. Table 7 l i s t s  the speci f ic  location o f  sampling s i tes by zone. 

Monitoring o f  the environmental a i r  for tritium. by means o f  an a i r  monitor mounted i n  the panel truck mentioned 

above. was performed weekly to a distance of 20 miles. The locations sampled for tr i t ium are the same ones 

sampled for polonium and plutonium. To date no tr i t ium has been'detected i n  the environmental air. 



T A B L E  5 

SUMMARY O F  OFF-SITE AIR MONITORING FOR POLONIUM-PLUTONIUM 

July Through December, 1966 . 

North Zone 

' Maximum ' Average Percent of Percent of 
Range Number of Concentration Concentrationa Polonium R C G ~  Plutonium R C G ~  

(miles) Samples Collected ( lo-" pc/cc) ( lo-" pclcc) .  - for Average for Average 

0-3' 10 
(upwind)  

0- 3 I 5  
(downwind)  

3-5 10 
(downwind)  

5- 10 10 
(downwind)  

10-15 10 
(downwind)  

15-20 I 5  
(downwind)  

0- 3 
(upwind)  

0-3 
(downwind)  

3-5 
(downwind)  

5 -10  
(downwind)  

10-15 
(downwind)  

15-20 
( d o w n w i n d )  

0- 3 
( u p w i n d )  

0-3 
(downwind)  

3-5 
(downwind)  

- -- -- 

5;-1-0- -- 
(downwind)  

10-15 
(downwind)  

15-20 6 
(downwind)  

Northeast Zone 

East Zone 



TABLE 5 (Continued) 

Southeast Zone 

- Percent of Percent of 
Polonium R C G ~  Plutonium R C G ~  

for Average for Average 

Maximum Average 
Range Number of Concentration Concentrationa 

(miles) Samples Collected ( lo-" pc/cc) ( lo-" pc/cc) 

0- 3 6 
(upwind)  

0- 3 8 
(downwind)  

3-5 ' 
(downwind)  

5- I0 7 
(downwind)  

10-15 7 
(downwind)  

15-20 9 
(downwind)  

South Zone 

0-3 
(upwind)  

0- 3 
(downwind)  

3-5 
(downwind)  

5-10 
( d o w n w i n d )  

10-15 2 
(downwind)  

15-20 3 
(downwind)  

Southwest Zone 

0.86 0.48 0- 3 
(upwind)  

0- 3 
( d o w n w i n d )  

3-5 
(downwind)  

5-10 
(downwind)  

10-15 
(downwind)  

15-20 
(downwind)  



TABLE 5 (Continued) 

West Z o n e  

Maximum Average  Percen t  o f  Percen t  o f  

Range Number o f  Concentrat ion Concentrat iona Po lon ium R C G ~  P l u t o n i u m  R C G ~  
(mi les)  Samples C o l l e c t e d  ( 10-I* @cc) ( lo-" &cc) f o r  Average  fo r  Average 

0-3 4 
(upwind ) 

0- 3 6 
(downwind) 

3-5 ' 4 
(downwind) 

5- I 0  4 
(downwind) 

10-15 4 
(downwind)  

15-20 6 
(downwind) 

0- 3 4 
(upwind) 

0-3 6 
(downwind) 

3-5 4 
(downwind) 

5-10 4 
(downwind) 

10-15 4 
(downw ind) 

15-20 6 
(downwind) 

Nor thwes t  Z o n e  

a ~ o w e s t  detectable l i m i t  for long l i v e d  a lpha  a c t i v i t y  i n  a i r  i s  0.35 x pc /cc .  A l l  va lues  wh ich  were 
not  detectable were s e t  equal to  t h i s  va lue when average va lues were ca lcu lated.  

b~~~ - Rad ioac t i v i t y  Concentrat ion Guide 



TABLE  6 

1966 YEARLY SUMMARY OF OFF-SITE AIR MONITORING FOR POLONIUM-PLUTONIUM 

I. First  Half of 1966. Jan.-June. A l l  Zones 

Maximum Average ' Percent of Percent of 
Range Number of Concentration Concentrationa Polonium R C G ~  Plutonium R C G ~  
(miles) Samples ( 1 0-l4 pc/cc) ( 1 o*' pc/cc) for Average for Average 

0- 3  2  5  0.35 0.35 0.02 5 . a ~  
(upwind)  

0-3 ' . 
(downw ind ) 

3-5 29 
(downwind)  

5- 10 29 
(downwind)  

10-15 34 
(downwind)  

, 1 5 2 0  45 11.12 0.69 
(downwind)  

11. Second Half of 1966. July-Dec.. A l l  Zones 

0-3 52 
. {upwind)  

0-3 7  7  53.42 
(downwind)  

3-5 5 3  
(downwind)  

5-10 5 3  
(downwind)  

10-15 53 
(downwind)  

15-20 78  2.75 
(downwind)  

Ill. Entire Year 1966. Jan.-Dec.. A l l  Zones 

0-3 7 7  
(upwind)  

0-3 127 53.42 
(downwind)  

3-5 82  
(downwind)  

5-10 8 2 5.46 0.50 
(downwind ) 

10-15 87 2.32 
(downwind)  

1 5-20 123 11.12 
(downwind)  

a ~ o w e s t  de tec tab le  l i m i t  for l o n g  l i ved  a lpha a c t i v i t y  i n  a i r  i s  0.35 x 10'" p c / c c .  A l l  va lues  w h i c h  were 
no t  detectab le  were s e t  equa l  to  t h i s  v a l u e  when average va lues  were ca lcu la ted.  

b~~~ - R a d i o a c t i v i t y  Concen t ra t i on  Guide 



TABLE 7 

SUMMARY O F  AIR SAMPLING LOCATIONS 

North Zone 

Ranee 

Cincinnati - Dayton Pike and Crains Run Rd. (Miamisburg. Ohio) 

Mound Rd. and Benner Rd. (Miamisburg. Ohio)  

F l f t h  St. and Centra l  Ave. (Miamisburg. Oh io )  

Upper R ive r  Rd. and Sold iers  Home-Miamisburg  Rd. 

One m i l e  north on Upper River  Rd. from prev ious sample 

(No. 4) 

Farmersvi l le- l \ 'est Car ro l l ton  Rd. and Soldiers Home- 

West Carro l l ton Rd. 

Union Rd. and Bear Creek Rd. 

Dayton Speedway (near in te rsec t ion  o f  State Route 4 and 

L i b e r t y  Dayton Rd.) 

Union Rd. and L i b e r t y  Dayton Rd. 

Siebenthaler Ave. and Nor th D i x i e  Dr. (Dayton. Oh io )  

Trotwood, Ohio 

Mur l in  Heights  on North D i x i e  Dr. (Dayton. Ohio)  

Meeker St. and H e a t h c l i f f e  Rd. (Dayton, Ohio) 

State Route 49 a t  Clayton,  Ohio 

South Zone 

West o f f  State Route 725 between r iver  br idge and ra i l road  

(Miamisburg, Oh io )  

F i r s t  St. and Centra l  Ave. (Miamisburg. Ohio)  

Crain s  Run Rd. and Medlar Rd. 

Chautauqua. Ohio 

Cinc innat i -Dayton P i k e  a t  south c i t y  l i m i t s  o f  Miamisburg. Ohio 

State Route 73  and In te rs ta te  7 5  

State Route 123 a n d  ~ a y t o n - o x f o r d  Rd. 

Red L ion.  Ohio 

Blue Bal l ,  Ohio 

Lebanon. Ohio 

0-3 m i les  u p w i n d  

0-3 m i l e s  upwind  

0-3 m i l e s  downwind  

0-3 m i les  downwind  

0-3 m i les  downwind 

3-5 m i les  downwind  

3-5 m i l e s  downwind  

5-10 m i l e s  downwind  

5-10 mi les  downwind 

10-15 mi les  downwind  

10-15 m i l e s  downwind  

15-20 mi les  downwind 

15-20 m i l e s  downwind  

15-20 m i l e s  downwind  

0-3 m i l e s  upwind  

0-3 m i l e s  u ~ w i n d  

0-3 m i les  downwind 

0-3 m i les  downwind  

0-3 m i l e s  downwind 

3-5 m i l e s  downwind 

- 
3-5 mires downwind  

5-10 mi les  downwind  

5-10 mi les  downwind  

10-15 m i l e s  downwind  

0 



Location 

TABLE 7 (continued) 

South Zone 

Monroe. Oh io  

South Lebanon. Oh io  

Bethany Rd. and Mason Montgomery Rd. 

Bethany. Ohio 

East Zone 

R ive rv iew Ave. and L o w e r  Miamisburg Rd. (Miamisburg, Oh io )  

L o w e r  Miamisburg Rd. and Un ion  Rd. 

Maue Rd. and .L inden  Ave. (Miamisburg. Ohio)  

Byers Rd. and Be lvo  Rd. 

State Route 725 and In te rs ta te  75  

Yankee St. and State Route 725 

Waldruhe Park on 5pringboro P i k e  

C l y o  Rd. and F r a n k l i n  St. (Centerv i l le .  P h i o )  

State Route 4 8  and Socia l  Row Rd. 

Bel lbrook. Ohio 

State Route 725  and U.S. 42 

Xenia, Ohio 

Spring V a l l e y  Rd. and P a i n t e r s v i l l e  Rd. 

Mt. Hol ly .  Ohio 

West Zone 

Belvo Rd. and Gebhar t  Church Rd. 

Maue Rd. and Miamisburg-Springboro Rd. 

Cinc innat i -Dayton P i k e  a t  south c i t y  l i m i t s  o f  Miamisburg 

Lower  Miarnisburg Rd. ano Un ion  Rd. 

Lower  Miarnisburg Rd. and Jamaica Rd. 

State Route 725  and State Route 4  

Germantown. Oh io  

Manning Rd. and Farmersv i l l e -Johnsv i l l e  Rd. 

Oxford Rd. and Browns Run Rd. 

Gratis. Ohio 

10-1 5 m i l e s  downwind  

15-20 m i les  downwind 

15-20 m i l e s  downwind  

15-20 m i l e s  downwind 

0-3 m i l e s  upw ind  

0-3 m i l e s  upw ind  

0-3 m i l e s  downwind  

0-3 m i l e s  downwind 

0-3 m i l e s  downwind 

3-5 m i l e s  downwind 

3-5 m i l e s  dowcwind  

5-1 0 m i les  downwind 

5-10 m i l e s  downwind 

10-1 5 m i les  downwind  

I 0-! 5 m i l e s  downwind 

15-20 m i l e s  downwind  

15-20 m i l e s  downwind 

15-20 m i l e s  downwind  

0-3 m i les  upw ind  

0-3 m i l e s  upw ind  

0-3 m i l e s  downwind 

0-3 m i l e s  downwind 

0-3 m i l e s  downwind  

3-5 m i les  downwind 

3-5 m i l e s  downwind 

5-10 m i l e s  downwind  

5-10 m i l e s  downwind 

10-15 m i l e s  downwind 



TABLE 7 (continued) 

West Zone 

Location 

I I. Greenbush Rd. and State Route 422 

12. Eaton. O h i o  

13. Camden. O h i o  

14. Somervi l le.  Oh io  

Range 

10-1 S m i l e s  d o w n w i n d  

15-20 m i l e s  d o w n w i n d  

15-20 m i l e s  d o w n w i n d  

15-20 m i l e s  d o w n w i n d  

Northeast Zone 

C inc inna t i -Day ton  P i k e  and Benner Rd. 0-3 m i l e s  u p w i n d  

Miami  Dr ive- In  Thea te r  on C inc inna t i -Day ton  P i k e  (Miamisburg. O h i o )  0-3 m i l e s  u p w i n d  

Harmon F i e l d  (Miamisburg. Ohio)  0-3 m i l e s  d o w n w i n d  

State Rou te  725  and H e i n c k e  Rd. (Miamisburg. Oh io )  0-3 m i l e s  d o w n w i n d  

E l m  St. and C inc inna t i -Day ton  P i k e  (West Carro l l ton.  Oh io )  0-3 m i l e s  d o w n w i n d  

Woody's Marke t  on C inc inna t i -Day ton  P i k e  (West Carro l l ton.  O h i o )  3-5 m i l e s  d o w n w i n d  

Yankee St. and  ad Rive r  Rd. 3-5 m i l e s  d o w n w i n d  

Springboro P i k e  and Dryden Rd. ( V i l l a g e  o f  Moraine. Oh io )  

State Rou te  48 and Stroop Rd.- T o w n  and Count ry  Shopping Center -  

(Ket ter ing,  Oh io )  

In ters ta te  7 5  and Wagner - F o r d  Rd. 

Belmont  A u t o  Theater -Pat terson Rd. and County  L i n e  Rd. 

(Ket ter ing.  Oh io )  

State Route 201 and Chambersburg Rd. 

State Route 235  (Fa i rbo rn .  Oh io )  

Germany T rebe in  Rd. and Fa i rg round  Rd.-approximately 3 m i l e s  

south o f  p rev ious  sampla No. 13 

Northwest Zone 

Mound Ave. and Benner Rd. 

Medlar Rd. and Miamisburg-Springboro P i k e  

C inc inna t i -Day ton  P i k e  and Mound Ave. (Miarnisburg. Oh io )  

Un ion  Rd. anhState Route  7-25 - 

Union Rd. and Manning Rd. 

State Route 4 Mann ing  Rd. 

Stare Rou te  4 and Farmersv i l l e -Wes t  Car ro l l t on  P i k e  

Diamond M i l l  Rd. and  M i l e  Rd. 

5-10 m i l e s  d o w n w i n d  

5-10 m i l e s  d o w n w i n d  

10-15 m i l e s  d o w n w i n d  

10-1 5  m i l e s  d o w n w i n d  

15-20 m i l e s  downwind  

15-20 m i l e s  d o w n w i n d  

15-20 m i l e s  d o w n w i n d  

0-3 m i l e s  u p w i n d  

0-3 m i l e s  u p w i n d  

0-3 m i l e s  downwind  

-0-3- -a.i.l,e.s .do.w&w.i.nd 

0-3 m i l e s  d o w n w i n d  

3-5 m i l e s  d o w n w i n d  

3-5 m i l e s  downwind  

5-10 m i l e s  d o w n w i n d  



TABLE 7 (continued) ' 

Northwest f one 

Location 

9 .  Farmersv i l l e .  O h i o  

10. C l a y t o n  Rd. and  A m i t y  Rd. 

I I. Farmersv i l l e -Wes t  A l e x a n d r i a  P i k e  and DeChan t  Rd. 

12. B r o o k v i l l e .  O h i o  

13. L e x i n g t o n  Salem Rd. and P r e b l e  County  L i n e  Rd. 

14. L e x i n g t o n  Salem Rd. and E n g l e  Rd. 

Southeast Zone 

F i f t h  St. and C e n t r a l  Ave. (Miamisburg. Oh io )  

U n i o n  Rd. and S ta te  Rou te  7 2 5  

Mound Ave. a n d  Benner Rd. 

Med la r  Rd. and Miamisburg-Spr ingboro P i k e  

Wood Rd. a n d  P e n n y r o y a l  Rd. 

South Montgomery Coun ty  A i r p o r t  on  State Rou te  741 a t  A u s t i n  P i k e  

Springboro. O h i o  

A t  T.V. T o w e r  o n  L y t l e - F i v e  P o i n t s  Rd. 

Sta te  Rou te  122 and U t i c a  Rd. 

Waynesv i l le .  O h i o  

Oregonia,  O h i o  

Wi lmington Rd. and C o r w i n  Rd. 

Harveysburg.  O h i o  

Southwest Zone 

Range 

5 - \ 0  m i l e s  d o w n w i n d  

10-15 m i l e s  d o w n w i n d  

10-15 m i l e s  d o w n w i n d  

15-20 m i l e s  d o w n w i n d  

15-20 m i l e s  d o w n w i n d  

15-20 m i l e s  dovrnwind 

0-3 m i l e s  u p w i n d  

0-3 m i l e s  u p w i n d  

0.3 m i l e s  d o w n w i n d  

0-3 m i l e s  d o w n w i n d  

State Rou te  7 2 5  and  A l e x a n d e r v i l l e  Rd. 

State Rou te  7 2 5  and H e i n c k e  Rd. (Miamisburg, O h i o )  

Miami  D r i ve - In  Thea te r  on C inc inna t i -Day ton  P i k e  (Miamisburg.  Ohio)  

Fa rm ing ton  Rd. and  Chautauqua Rd. 

Fa rm ing ton  Rd. and  U n i o n  Rd. 

Fa rm ing ton  Rd. and  Bu t l e r  St. 

C a r l i s l e .  O h i o  

Miami River Park on State Route 73 (Middletown, Ohio) 

H e t z l e r  Rd. and  H i n k l e  Rd. 

State Rou te  4 and  Sta te  ,Route 73 

3-5 m i l e s  d o w n w i n d  

3-5 m i l e s  downwind  

5 - l o m i l e s  d o w n w i n d  

5 - l o m i l e s  d o w n w i n d  

10-15 m i l e s  d o w n w i n d  

10-1 5 m i l e s  d o w n w i n d  

15-20 m i l e s  downwind  

15-20 m i l e s  d o w n w i n d  

15-20 m i l e s  d o w n w i n d  

0-3 m i l e s  u p w i n d  

0-3 m i l e s  u p w i n d  

0-3 m i l e s  d o w n w i n d  

0-3 m i l e s  d o w n w i n d  

0-3- m i l e s  downwind  

3-5 m i l e s  d o w n w i n d  

3-5 m i l e s  downwind  

5 - l o m i l e s  d o w n w i n d  

5 - l o m i l e s  d o w n w i n d  

10-1 5  m i l e s  d o w n w i n d  



TABLE 7 (continued) 

Southwest Zone 

Location 

I I. Jacksonburg, Ohio 

12. State Route 4 and State Route 747 

13. New Maimi ,  Ohio 

14. West Elkton Rd. and T o l b e r t  Rd. 

Range - 
10-1 5  mi les  downwind 

15.20 mi les  downwind 

15-20 mi les  downwind 

15-20 mi les  downwind 



MAP 2 

PROXIMITY AIR SAMPLE ZONES 



MAP 3 

DISTANT AIR SAMPLE ZONES 
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SUMMARY 

The concentration of radioactive materials detected in the environment surrounding Mound Laboratory, 
Miamisburg, Ohio is  presented for the first half of 1965. The ancentration of radionuclides from Mound 
Laboratory in the Great Miami River was within the maximum permissible concentration recommended by 
the National Committee on Radiation Protection and Measurements. The concentration of radionuclides in 
the environmental air was also within the maximum permissible level recommended by the National Com- 
mittee on Radiation Protection and Measurements. 



INTRODUCTION 
\ 

Th is  report i s  a summary of the Environmental Monitoring Program conducted by Monsanto Research Cor- 
poration, Mound Laboratory, Miamisburg, Ohio. The program considers al l  of the projects at Mound Labora- 
tory, and a l l  of the radioisotopes which could be released in the environment. The monimring procedures 
are those best suited for the detection and measurement of these radioactive materials. 

The maximum permissible concentration values i n  air'and water for the radionucl ides in use at Mound Lab- 
oratory are taken from the U.S. Department of Commerce. National Bureau of Standards Handbook 69. The 
maximum permissible environmental air and water concentrations for materials used at Mound Laboratory 
are: 

Polonium 

Air - 2 x l(r" microcuries per cubic.centimeter 

Water - 7 x 1 p  microcuries per cubic centimeter 

Plutoni um 

Air - 6 x 10''' microcuries per cubic centimeter 
. . 

Water - 5 x IOa microcuries per cubic centimeter 

Air - 2 x lo7 microcuries per cubic centimeter 

Water - 5 x 1V microcuries per cubic centimeter 



ENVIRONMENTAL MONITORING 

During the pa iod  covered by this report, radioactive materials from Mound Laboratory did not contribute 
any measurable penetrating radiation, such as gamna or hard beta, to the environment Of the radioiso- 
topes i n  use at Mound Laboratory, only polonium, plutonium. and tritium are possible air and water con- 
taminants. Water sanpling and air sampling are discussed below in detail. 

WATER SAMPLING 

Liquid radioactive waste materials from polonium and plutonium work at the Laboratory are processed i n  
special waste disposal plants to remove the radioactivity to the concentration a t  which it may be dis- 
charged to the Great Miami River. Helium3 being purified at Mound Laboratory contains small quantities 
of tritium. Liquid waste from this work, small i n  volume. i s  treated separately (diluted with water when 
necessary) to assure that the radioactivity is within the maximum permissible concentration before dis- 
charge to the Great Miami River. 

Aliquots from the Great Miami River are collected routinely each week from the Laboratory effluent stream 
at the point of discharge to a distance of five miles downstream. A weekly water sample i s  also collected 
from a drainage ditch which runs through the plant site. This ditch carries al l  storm sewer water and i s  
discharged into the river. The treated liquid tritium waste i s  discharged into the storm sewers; the poloni- 
um waste disposal plant effluent i s  discharged directly into the river via a closed sewer line; and the 
treated plutonium effluent i s  discharged into the drainage ditch. Samples collected from the river are ana- 
lyzed for polonium concentration. The drainage ditch samples are analyzed for tritium and plutonium cow 

. .. .- 

Data of off-site'water monitoring are presented in  Table I, "Summary of Off-Site Water Monitoring for Ra- 
dioactivity, January through June, 1965." The data presented i n  Table I indicate that the average con- 
centration of polonium, plutonium, and tritiirm in  the Great Miami River i s  within the maximum permissible 
continuous concentration. 

AIR SAMPLING 

Monitoring of the environmental air for tritium concentration, by means of an air monitor mounted in  a one- 
ton panel truck, was performed routinely out to a distance of 20 miles from the Laboratory. During this 
period a total of 319 evaluations were made at 90 different locations. The locations sampled for tritium are 
the same as the ones sampled for polonium and plutonium. The concentration of tritium i n  the environmental 
air has been immeasurable to date. 

Possible polonium and plutonium i n  the environment i s  monitored by particulate air sampling equipment 
also mounted i n  the one-ton panel truck. During this period, a total of 31 1 air samples were collected and 
analyzed. A long-lived gross alpha determination was made on filter paper samples after sufficient time had 
elapsed to permit the decay of short-lived daughter products of radon and thoron. Fi l ter paper samples are 
counted for alpha particle emission in a low background proportional counter. . . 

The concentration of-a! pha activity detected-i n the environment was-very law. A -long-counting- ti me-analy-- 
sis was performed on each filter sample in  order to obtain good counting precision. At these low concent* 
tions, the isotopes of polonium and plutonium are not distinguishable from each other, or from the natural 
background radioactivity in  the air. If we compare the gross alpha detected in  the environment (see Table 
2) to the maximum permissible continuous concentration of polonium in  the environment, and assume that 
a l l  alpha detected i s  polonium, we find that the average polonium concentration i s  only 0.014 percent of 
the permissible concentration. The effluent stack monitoring program for this period indicated that polonium 
should not be detectable in  the environmental air from the operations a t  Mound Laboratory. 



I f  we compare the gross alpha detected i n  the environment (see Table 2) to the maximum permissible con- 

tinuous concenmtion for plutonium i n  the environmm, and assume that a l l  alpha aoiv i ty  detected is plu- 
tonium, the average plutonium concenaation i s  well within *.maximum permissible continuous concew 
tration. In order to determine the impact of Mound Laboratory's plutonium work on the environment, we 
must point out that the natural background concentration of alpha contamination in the air i n  southwestern 
Ohio is  i n  the range of, and occasionally exceeds, the very low permissible concenaation for plutonium. 
(See Table 1, Seaion 6). 

The impact of plutonium work a t  Mound Laboratory i s  also placed i n  proper focus by refening to our stack 
monitoring data. During the first half of 1%5, the average concentration of plutonium in  air discharged from 
the stack was well within the pehiss ib le concenmtion for environmental air. For this reason, and the 

. fact that the air i s  discharged to the environment from a 2Wfoat  stack at a high velocity which would 
y i i l d  a high dilution factor, we can say that the plutonium and/or polonium operations have not connibuted 
a significant burden to radioactivity normally present in  the aunosphere. 

In Table 3. mEnvironmental Monitoring Locations and Results for Long-Lived Alpha Emitters, January 
through June, 1%5,m we have listed for each sampling site the number of samples, the maximum concen- 
tration, the average concentration and the average concenvation in terms of percent of the maximum per- 
missible continuous concentration for both polonium and plutonium. Maps 2 and 3 show the location of 
sampling sites relative to Mound Laboratory. The selection of sites to be sampled depends on the wind 
direction on the days that samples are collected. Samples are collected upwind and downwind from the 
plant according to routes drawn up for the different wind directions. Since the sampling location i s  depend 
ent on the wind direction, it is  unlikely that al l  sites w i l l  be sampled during the reporting puiod. 



MAP 1 
GREAT ylUll RIVER SAMPLE LOCATIM(S 
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SUMMARY 

The concentration of radioactive materials detected i n  d-ie environment surrounding Mound Laboratory. 

Miamisburg, Ohio is  presented for the second half of 1965 and a summary i s  presented for the entire year. 

The concentration of radionuclides from Mound Laboratory in the Great Miami River and in the environmen- 

tal  air was within the Radioactivity Concentration Guides recommended by the Federal Radiation Council. 





INTRODUCTION 

This report is a summary of the Environmental Monitoring Program conducted by Monsanto Research Cor- 

poration. Mound Laboratory, Miamisburg. Ohio. The program considers a l l  of the projects at Mound Labora- 

tory, and a l l  of the radioisotopes which could be re\eased i n  the environment. The monitoring procedures 

are those best suited for the detection and measurement of these radioactive materials. 

The Radioactivity Concentration Guide (RCG) values in  air and i n  water for the radionuclides in use at 
Mound Laboratory are taken from the USAEC Manual. Chapter 0524. The Radioactivity Concentration Guides 
for environmental air and water for the materials used at Mound Laboratory are: 

Polonium 

Air - 2 x lo-'' microcuries per cubic centimeter 

Water - 7 x lo-' microcuries per cubic centimeter 

Plutonium 

Air - 6 x 10-14 microcuries per cubic centimeter 

Water - 5 x 10-6 microcuries per cubic centimeter 

Trit ium 

Air - 2 x 10" microcuries per cubic centimeter 

Water - 3 x 10-3 microcuries per cubic centimeter 



During the period covered by this report. radioactive materials from Mound Laboratory did not contribute 

any measurable penetrating radiation. such as gamma or hard beta, to the environment. Of the radioiso- 

topes in use at  Mound Laboratory. only polonium. plutonium, and trit ium are possible air and water con- 

taminants. Water sampling and air sampling are discussed below in  detail. 

WATER SAMPLING 

Liqu id  radioactive waste materials from polonium and plutonium work at the Laboratory are processed i n  

special waste disposal plants to remove h e  radioactivity to the concentration at which it may be dis- 

charged to the Great Miami River. Helium-3 being purified at Mound Laboratory contains small quantities 

of tritium. Liquid waste from this work, small in volume. is treated separately (diluted with water when 

necessary) to assure that the radioactivity i s  within the maximum permissible concentration before dis- 

charge to the Great Miami River. 

Aliquots from the Great Miami River are collected routinely each week from the Laboratory effluent stream 

at the point of discharge t o  a distance of f ive miles downstream.. A weekly water sample i s  also collected 

from a drainage ditch which runs through the plant site. Th is  ditch carries all storm sewer water and i s  

discharged into the river. The treated l iquid 3itiurn waste is discharged into the storm sewers; the poloni- . 
urn waste disposal plant effluent i s  discharged directly into the r iver v ia  a closed sewer line: and the 

treated plutonium effluent is discharged into the drainage ditch. Samples collected from the river are ana- 

ly zed for polonium concentration. The drainage ditch samp!es are analyzed for tritium and plutonium con- 

centrations. 

Data o f  off-site water monitoring are presented in Table I, "Summary of Off-Site Water Monitoring for Ra- 

dioactivity. July through December, 1965." The data presented in Table I indicate that the average con- 

centration of polonium, pltitoniurn. and trit ium in the Great Viami River i s  within the Radioactivi:; Cot- 
centration Guides. 

AIP. SAMPLING 

Monitoring of :he env~ronmental air for tritium concentration. by means of an air monitor rrcvr~ted in a one- 

ton panel truck. was performed routinely out to a distance of 20 miles from the Laboratory. During this 

period a total of 318 evaluations were made at 96 different locations. The locations samalnd for tr i t ium 

are the same as the ones sampled for polonium and plutonium. The concentration of tritium in rhe envircn- 

mental air has been unmeasurable to date. 

Possible polonium and plutonium i n  the environment i s  monitored by particulate air sampling equipment 
- 'also -mounted. .in theone-ton..panel. -truck.. .Duc.iag-th.is .per-iod., a total of 309 air sampl es were co l lected and 

analyzed. A long-lived gross alpha determination was made on f i l ter paper samples after suff icient time 

had elapsed to perrnit the decay of short-lived daughter products of radon and thoron. F i l ter  paoer samples 

are counted for alpha particle emission in a !ow backgrot~nd proportional counter. 

The concentration of alpha act iv i ty detected in :he environment was very low. A tong counting : i r e  analy-  

s is  was performed on each f i l ter sample in oz:ier to obtain good counting precision. A t  theso, low concen- 

trations, the isorooes of polonium and p lu to~ ium are r ~ o i  distinguishable from each cther. or f r o r  the naniral 



background radioactivity in the air. I f  we compare the gross alpha detected in the environment (see Table 

2) to the Radioactivity Concentration Guide for polonium in the environment, and assume that al l  alpha 

detected i s  polonium, we find that the average polonium concentration i s  only 0.012 percent of the RCC. 

I f  we compare the gross alpha detected in the environment (see Table 2) to the Radioactivity Concentration 

Guide for plutonium in the environment. and assume that al l  alpha act iv i ty detected i s  plutonium. we f ind 

that the average plutonium concentration is only 4.2 percent of  the RCG. It i s  noted that the natural back- 

ground concentration of alpha contamination in the air in southwestern Ohio i s  in the range of, and occa- 

sionally exceeds. the very low permissible concentration for plutonium. (See Table 2, Section B). 

The results of the routine stack monitoring program considered with standard meteorological di lution fac- 

tors are consistent with the results of the environmental monitoring program. There was no indication dur- 

ing the last half of 1965 that radioelements discharged from Mound Laboratory stacks have contributed a 

signif icant burden to the environmental atmosphere. 

In  Table 3, "Environmental Monitoring Locations and Results for Long-Lived Alpha Emitters. July through 

December, 1965," we have l isted for each sampling site the number of samples, the maximum concentration, 

the average concentration, and the average concentration in terms of percent of  the RCG for,both polonium 

and plutonium. Maps 2 and 3 show the location of sampling sites relative to Mound Laboratory. The selec- 

tion of sites to be sampled depends on the wind direction on the days that samples are collected. Samples 

are collected upwind and downwind from the plant according to routes drawn up for the different wind direc- 

tions. Since the sampling location i s  dependent on the wind direction, it i s  possible that a l l  sites w i l l  not 

be sampled during the reporting period. 

Table 4 contains a yearly summary of data obtained for polonium, plutonium and tritium off-site water mon- 

itoring. Table 5 contains a yearly summary of data obtained from the environmental air monitoring program 

for long-lived alpha emitters. 



MAP 1 
GREAT MIAMI R!VER SAMPLE LOCATIONS 



Table I 

SUMMARY OF OFF-SITE WATER MONITORING FOR RADIOACTIVITY 

July Through December. 1965 

I. Polonium (River Samples) 

Map I Code Number of Maximum Average Percent o f  RCG 

Sampl ing Locat ions Number Samples concentrationa concentrationa for Average b 

Mound L a b  E f f l u e n t  2  2 4 46.8 x 10'' 8.38 x 10- 1 1.97 

250 Yards Downstream 3 2 4 0.18 x 10'' 0.02 x loa  0.03 

Chautauqua Road Br idge  4 24 0.18 x lo-' 0.04 x lo-' 0.05 

Chautauqua Dam 5 2 4 0 .18  x lo-" 0.02 x lo-' . 0.03 

F r a n k l i n .  Ohio 

Trenton.  Ohio 

New Miami .  Ohio 

7 M i l e s  Nor th of New 

Bal t imore.  Oh io  

New Bal t imore.  Oh io  

Miami town.  Ohio 

E l i zabe th town.  Oh io  

OVER A L L  

II. Tr i t ium (River Samples and Drainage D i t ~ h ) ~  

Mound L a b  Dra inage D i t c h  I  25 1.76 x 10-3 0.32 x 10" 10.7 

Mound L a b  E f f l u e n t  2  25 2.32 x lo-' 0.43 x lo-' 14.3 

Chautauqua Road Br idge 4 24 0.07 x 10-1 0.05 1 0-1 1.7 

OVER A L L  7 4 2.32 x lo- '  0.27 1 0 - 3  9 .O 

Ill. Plutonium 

Mound L a b  Dra inage D i t c h  I  2  5 3.33 x lo-& 0.16 x lo-' 

a ~ l l  concentrat ions are in  microcur ies per cub ic  cent imeter .  

b~~~ - R a d i o a c t i v i t y  Concentrat ion Guide 

 owest st detectable l imit  for trit ium i n  water is 50 picocuries per cubic centimeter. 







MAP 3 

12 PROXIMITY AIR SAMPLE LOCATION AND ROAD MAP 
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The concentration of radioactive materials detected in the environment surrounding Mound Laboratory, 
Miamisburg, Ohio, during the first half of 1964 i s  presented. The concentration of polonium and tritium in 
the Great Miami River was within the maximum permissible level recommended by the National Committee 
on F,adiation Protection and Measurements. The  concentration of polonium and plutonium in the environmental 
air was a lso  within the maximum permissible level  recommended by the National Committee on Radiation 
Protection and Measurements. There was no detectable concentration of tritium in the environmental air dur- 
ing th is  pe~ iod .  



I K T R O D U C T l O N  

This  report presents in summary form the findings of the Environmental Monitoring Program conducted by 
Monsanto Research Corporation. Mound Laboratory, Miamisburg. Ohio. The Program is planned and coordinated 
with regards to  al l  of the various projects performed therein. The  monitoring procedures used are those best 
suited for the detection and measurement of radioactive materials which Mound Laboratory could contribute 
to  the environment. 

The maximum permissible concentration values in air and water for the radionuclides in  use at Mound Lab- 
oratory are taken from the U.S. Department of Commerce. National Bureau of Standards Handbook 69. The  
maximum permissible environmental air and water concentrations for materials used at  Mound Laboratory 
are: 

Polonium 

Air - 2 x lo-'' microcuries per cubic centimeter 

Water - 7 x lo-' microcuries per cubic centimeter 

Plutonium 

Air - 6 x 10"" microcuries per cubic centimeter 

Water - 5 x microcuries per cubic centimeter 

Tritium 

A i r  - 7 x lo-' microcuries per cubic centimeter 

Water - 5 x 10'' microcuries per cubic centimeter 



During the period covered by this report, radioactive materials from Mound Laboratory have not contributed 
any measurable penetrating radiation, such a s  gamma or hard beta. to the environment. Of the radioisotopes 
in use at  Mound Laboratory, only polonium, plutonium and tritium are possible air contaminants. Only polo- 
nium and tritium are possible water contaminants. Water sampling and air sampling are discussed below in 
detail. 

WATER SAhlPLlNG 

Liquid radioactive waste materials from polonium work at the Laboratory are processed in a special  waste 
disposal  plant to remove the radioactivity to the concentiation at which it may be discharged to the Great 
Miami River. Liquid waste from plutonium work i s  small in volume and i s  handled separately a s  a packaged 
waste rather than being discharged to the river. Helium-3 being purified a t  Wound Laboratory contains small 
quantities of tritium. Liquid waste from this  work, also small in volume, i s  treated separately (diluted with 
water when necessary) to assure that the radioactivity content i s  within the maximum permissible concen- 
tration before discharge to the Great Miami River. 

Aliquots from the Great Miami River are collected routinely each week from the Laboratory effluent stream 
at  the point of discharge to a distance of five miles downstream. A weekly water sample i s  also collected 
from a drainage ditch which runs through the plant si te.  This  ditch carries off all storm sewer water and 
eventually empties into the river. The treated liquid tritium waste i s  discharged into the storm sewers:  the 
waste disposal  plant effluent i s  discharged directly into the river via a closed sewer line. All of the samples 
collected from the river are analyzed for polonium concentration. The drainage ditch sample and certain 
river samples are analyzed for tritium concentration. 

Data of our off-site water monitoring are presented in Table 1. "Summary of Off-Site L8!ater Monitoring for 
Radioactivity, January Through June,  1964." The data presented in Table 1 indicate that the concentration 
of polonium and tritium in the Great Miami Ri.ver i s  within. the maximum permissible continuous concentration. 

AIR SAMPLING 

Monitoring of the environmental air for tritium concentration, by means of a continuous air monitor mounted 
in a one-ton panel truck, was performed routinely out to a distance of 20 miles from the Laboratory. During 
this period a total of 246 evaluations were made at 101 different locations. The locations sampled for tritium 
are the same a s  the ones sampled for polonium and plutonium. The concentration of tritium in the environ- 
mental air has been immeasurable to date. 

Monitoring for possible polonium and plutonium in the environment i s  accomplished by particulate air sampling 
equipment a lso  mounted in the one-ton panel truck used for air sampling. Curing this period., a total of 243 air 
samples were collected and analyzed. A long-lived gross alpha determination was made on filter paper sam- 
ples after sufficient time had elapsed to permit the decay of short-lived daughter products of radon and thoron. 
Fil ter  paper samples.are counted for alpha particle emission in a low background proportional counter. 

The concentration of alpha activity detected in the environment was very low. A long counting time analysis 
was performed on each filter sample in order to obtain good counting precision. At the low concentrations 
detected. the isotopes of polonium and plutonium are not distinguishable from each other or from the natural 
background radioactivity in the air. If we compare the gross alpha detected in the environment (see  Table 2 )  
to the maximum permissible continuous concentration of polonium in the environment, and assume that all 
alpha detected i s  polonium. we find that the average polonium concentration is  only 0.014 per cent of the 
permissible. Our effluent stack monitoring program for this period had indicated that we should expect es-  
sentially no detectable polonium in the environment due to the operations at Mound Laboratory. 



1f we compare the  g r o s s  a l p h a  d e t e c t e d  i n  the environment ( s e e  T a b l e  2 aga in)  t o  t h e  maximum permiss ib le  
cont inuous concentrat ion for plutonium i n  the environment, and a s s u m e  that  all a l p h a  act ivi ty  d e t e c t e d  i s  
plutonium, we find t h a t  the  average plutonium concentrat ion is wel l  within t h e  permissible;  however ,  i t  i s  
a s ign i f ican t  4.6 per cen t  of t h e  permiss ib le  concentration. In order t o  determine t h e  impact of Mound Lab- 
oratory plutonium work on t h e  environment, we must point ou t  t h a t  t h e  natural background concent ra t ion  of 
a l p h a  contamination i n  the  a i r  i n  sou thwes te rn  Ohio is i n  t h e  range  of and occas iona l ly  e x c e e d s  t h e  very low 
permissible  concentrat ion for plutonium. (See T a b l e  2,  Sec t ion  B.) 

T h e  impact  of plutonium work a t  Mound Laboratory i s  a l s o  p laced  i n  proper f o c u s  by referring to our s t a c k  
monitoring data .  During t h e  f i rs t  half of 1964, t h e  average concentrat ion of plutonium i n  air  d i scharged  from 
t h e  s t a c k  w a s  well within the  permissible  concentrat ion for environmental air.  F o r  t h i s  reason ,  and t h e  f a c t  
t h a t  t h e  air is discharged t o  the  environment from a 200 foot s t a c k  a t  a high veloci ty which would y ie ld  a 
high dilution factor, we c a n  s a y  tha t  t h e  plutonium and/or polonium opera t ions  have contributed a n  insignif-  
i c a n t  burden t o  radioact ivi ty  normally present i n  the  atmosphere.  

In T a b l e  3,  "Environmental Monitoring Loca t ions  and R e s u l t s  for Long-Lived Alpha Fmi t te r s .  January  Through  
J u n e ,  1964." we have l i s t e d  for e a c h  sampling s i t e  the  number of s a m p l e s ,  t h e  maximum concent ra t ion ,  t h e  
average  concentrat ion and t h e  average  concentrat ion i n  terms of per cen t  of t h e  maximum permiss ib le  con- 
t inuous  concentrat ion for both polonium and plutonium. Maps 2 and 3 show t h e  locat ion of sampling s i t e s  
re la t ive  to Mound Laboratory. T h e  s e l e c t i o n  of s i t e s  to  b e  sampled d e p e n d s  on the  wind direct ion of t h e  d a y s  
tha t  samples  a re  col lected.  Samples a r e  col lected upwind and downwind from t h e  plant according t o  r o u t e s  
drawn up for the different wind direct ions.  Since the  sampling loca t ion  is dependent  on wind d i rec t ion .  it  i s  
unlikely that  a l l  s i t e s  will  be  sampled during ei ther  reporting period. 



MAP 1 
GREAT MIAMI RIVER SAMPLE LOCATIONS 
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MAP 2 

DISTANT AIR SAMPLE LOCATIONS AND ROAD MAP 



MAP 3 

PROXIMITY AIR SAMPLE LOCATION AND ROAD MAP 
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The concentration of radioactive matei ials detected i n  the envirocment surrcundinz Mound Laboratory, Miamis- . 

burg. Ohio, i s  presenzed fcr  the s ~ c o n d  half of 1964 anc a summary i s  presented !oi the entire year. The 

czncentration of t r i t ium i n  the Great Miami River was w i th in  :he m ~ x i m u m  permissible concentration recom- 

mended by the National Committee on Radiation Protection and Measurements. The average concentration 

of  polonium released did not exceed the maximum permissible ccntinuous concentration. The concentration 

of  polonium and plutonium i n  the environmental air was wi th in the maximum permissible level recommended 

by the National Committee on Radiation Prstection and Veasurements. There was no detectable concentra- 

t ion of tr i t ium i n  the envircnmental ai: during th i s  per io i .  



I N T R O D U C T I O N  

Th is  report i s  a summary o f  the Envircnmental Plonitoring Program conducted by Monsanto Research Cor- 

poratior,, Mound Laboratory, Miamisburg, Ohio. The program considers a l l  o f  the projects at  Mound Labora- 

tory, and al l  of the radioisotopes which cou!d be released in  :he environment. The monitoring procedures 

are those best suited for the detection and measurement o f  these radioactive materials. 

The max in t~m permiss!ble concentration values i n  air and water for the radionuclides i n  use at  Mound Lab- 

c r x o r y  aie taker, f :m the U.S. Department of Commerce, National Bureau of Standards Handbook 69. The 
maximum permissible environmental air and water concentrations for materials used at Mound Laboratory are: 

P o l o n i u m  

A i r  - 2 x lo-" m i c r o c u r i e s  per  c u b i c  c e n t i m e t e r  

Water - 7 x lo-' m i c r o c u r i e s  per c u b i c  c e n t i m e t e r  

P l u t o n  i.lm 

A i r  - 6 x lo-'' m i c r o c u r i e s  per c u b i c  c e n t i m e t e r  

Water  - 5 x m i c r o c u r i e s  per c u b i c  c e n t i m ~ t e r  

T r i t i u m  

A i r  - 2 x lo-' m i c r o c u r i e s  per c u b i c  c e n t i m e t e r  

Water - 5 x lo-' m i c r o c u r i e s  per c u b i c  cent imeter  



E N V I R O N M E N T A L  M O N I T O R I N G  

During the period covered by th is report. radioactive materials from Mound Laboratory have not  contributed 

any measurable penetrating radiation, such as gamma or hard beta, to the environment. Of the radioisotopes 

i n  use at  Mound Laboratory, only polonium, plutonium and tr i t ium are possible air contaminants. Only pslo- 
nium and tr i t ium are possible water contaminants. Water sampling and air sampling are discussed below in  

detai I. 

WATER SAMPLING 

Liqu id  radioactive waste materials from polonium work at ' the Laboratory are processed i n  a special waste 

disposal plant to  remove the radioactivity to the concentration at which i t  may be discharged to the Grear 

Miami River. L iqu id  waste from plutonium work i s  small i n  volume and i s  handled separately as a packaged 

waste rather than being discharged to the river. Helium-) being purif ied at Mound Laboratory contains small 

quantities of tritium. L iqu id  waste from th is  work, aiso small i n  volume, i s  treated separately (di luted wi th 

water when necessary) to assure that the radioact iv i ty  content i s  wi th in the maximum permissible concen- 

tration before discharge to the Great Miami River. 

Aliquots from the Great Miami River are collected routinely each week from the Laboratory eff luent stream 

at the point of discharge to a distance o f  f ive mi les downstream. A weekly water sample i s  also collected 

from a drainage di tch which runs through the plant site. T h i s  ditch carries off a l l  storm sewer water and 

eventually empties into the river. The treated l iqu id  t r i t ium waste i s  discharged into the storm sewers; the 

waste disposal plant eff luent i s  discharged direct ly into the river v i a  a closed sewer line. A l l  o f  the samples 

collected from the river are analyzed for polonium concentration. The drainage ditch sample and certain 

r iver samples are analyzed for tr i t ium concentration. 

Data of our off-site water monitoring are presented i n  Table I. "Summarv of Off-Site Water Monitoring for 

Radioactivity, July Through December. 1964." The data presented i n  Table I indicate that the average con- 

centration of polonium and tr i t ium i n  the Great Miami River i s  within the maximum permissible continuous t .  

concentration. 

AIR SAMPLING 

Monitoring of the environmental air for tr i t ium concentration, by means of a continuous air  monitor mounted 

i n  a one-ton panel truck, was performed routinely out to  a distance of 20 miles from the Laboratory. During 

th is period a total of 298 evaluations were made at  84 different locations. The locations sampled for tr i t ium 

are the same as the ones sampled for polonium and plutonium. The concentration of tr i t ium i n  the environ- 

mental air has been immeasurable to date. 

Monitoring for possible polonium and plutonium i n  the environment is  accomplished by part iculate air sampling 

equipment also mounted in  the one-ton panel truck used for air sampling. During th is period, a total of 323 air 

samples were collected and analyzed. A long-l ived gross alpha determination was made on f i l te r  paper sam- 

ples after suff icient time had elapsed to permit the decay of short-lived daughter products of radon and thoron. 
F i l te r  paper samples are counted for alpha part ic le emission i n  a low background proportional counter. 

The concentration of alpha activity detected i n  the environment was very low. A long counting time analysis 

was performed on each f i l ter  sample in  order to obtain good counting precision. A t  the low concentrations 

detected, the isotopes o f  polonium and plutonium are not  distinguishable from each other or from the natural 

background radioactivity in  the air. I f  we compare the gross alpha detected i n  the environment (see Table 2) 



to the maximum permissible continuous concentration of polonium i n  the environment. and assume that a l l  

alpha detected i s  polonium, we f ind that  the average polonium concentration i s  only 0.021 per cent of the 

permissible. Our eff luent stack monitoring program for th is  period had indicated that we should expect es- 
sent ia l ly  no detectable polonium i n  the environment from the operations at  Mound Laboratory. 

I f  we compare the gross alpha detected i n  the environment (see Table 2 again) t o  the maximum permissible 
continuous concentration for plutonium in  the environment, and assume that a l l  alpha act iv i ty  detected i s  

plutonium, we f ind that the average plutonium concentration i s  wel l  within the maximum permissible con- 

tinuous concentration. In order to determine the impact o f  Mound Laboratory's plutonium work on the envi- 

ronment, we must point out that the natural background concentration of alpha contamination i n  the air i n  f 

southwestern Ohio i s  i n  the range of and occasionally exceeds the very low permissible concentration for w 

plutonium. (See Table 2. Section R.) 

The impact of plutonium work at  Mound Laboratory i s  also placed i n  proper focus by referring to  our stack 

monitoring data. During the second hal f  of 1964, the average concentration of plutonium in  air discharged from 
the stack was wel l  within the permissible concentration for environmental air. For th is  reason, and the fact  

that the air i s  discharged to the environment from a 200 foot stack a t  a high veloci ty which would y ie ld  a 
high a ~ l u t i o n  factor, we can say that the plutonium and/or polonium operations have not contributed a s igni f -  
i cant  burden to  radioactivity normally present in the atmosphere. 

In Table  3, "Environmental Monitoring Locations and Results for Long-Lived Alpha Emitters. July Through 
December, 1964." we have l is ted for each sampling s i t e  the number of samples, the maximum concentration, 
the average concentration and the average concentration i n  terms o f  per cent of the maximum permissible con- 
t inuous concentration for both polonium and plutonium. Maps 2 and 3 show the location of sampling s i tes 
re lat ive to Mound Laboratory. The selection of s i tes to  be sampled depends on the wind direction on the days 
that  samples are collected. Samples are collected upwind and downwind from the plant according to  routes 

drawn up for the different wind directions. 

Table 4 contains a yearly summary of data obtained for polonium and tr i t ium off-site water monitoring. Tab le  

5 contains a yearly summary of data obtained from the environmental air monitoring program for long-l ived 
alpha emitters. 
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Table 4 

YEARLY SUMMARY OF OFF-SITE WATER MONITORING FOR RADIOACTIVITY 

I. P O L O N I U M  ( R I V E R  S A M P L E S )  

Number of Maximum Average '70 of MPC 

Period Samples Concentrationa Concentrationa for ~ v e r a ~ e ~  

1st H a l f  8  4  1.9 x  0.17 x  lo- '  0.2 

2nd H a l f  152 8.0 x  lo'" 1.20 x  1 0 :  17.1 

T o t a l  236 8.0 x  6.08 x 10-' 8.7 

II. T R I T I U M  ( R I V E R  & D R A I N A G E  DITCH S A M P L E S )  

Number o f  Maximuln Average % of MPC 

Period Samples Concentrationa ~ o n c e n c r a t i o n ~  for Average ' b 

1st H a l f  47 2.0 x lo-' 0 .12  x  10-1 2.0 

2nd H a l f  78 18.9 x  lo-' 0.37 x  IF' 7.4 

T o t a l  I 2 5  18.9 x  lo-' 0.24 x  lo-' 4.8 

a ~ l l  concentrat ions are in  microcur ies per cub ic  cent imeter.  

b~~~ - Maximum Permiss ib le  Cont inuous Concentrat ion.  



Table 5 

YEARLY SUMMARY OF ENVIRONMENTAL MONITORING FOR 
LONG-LIVED ALPHA EMITTERS 

I. D O W N W I N D  S A M P L I N G  

Number of Maximum Average % of Po MPC % of Pu MPC 
Period Samples Concentrationa Concentrationa for Averageb for ~ v e r a g e ~  

1st  H a l f  243 2.03 x 1 0-l4 0.25 x lo-'' 0.0 13 4  .0 

2nd H a l f  3  23 1 .44 x 10'" 0.42 x lo-'' 0.02 I 7 .0 

T o t a l  566 1.44 x lo-" 0.36 x IF" 0.0 18 6  .O 

(I. UPWIND S A M P L I N C  

Number of Maximum Average % of Po MPC F of Pu MPC - 
Period Samples Concentrationa Concentrationa for Averageb for Averageb 

1st H a l f  40  4.37 10'" 0.24 x .lo-" 0.0 12 4  .0 

2nd  H a l f  54 2.29 x lo-'' 0.27 x lo4' 0.014 4.5 

T o t a l  9 4  4.37 10-1' 0.255 x lo-" 0.0 13 4.25 

Ill. S U M M A R Y  

Number of Maximum Average % of Po MPC % of Pu MPC 

Samples Concentrationa Concentrationa for Averageb for Averageb 

' A l l  concen t ra t i ons  are i n  m ic rocu r ies  per c u b i c  cent imeter .  

b~~~ - Maximum Permiss ib le  Con t inuous  Concen t ra t i on .  
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S U M M A R Y  

The concentration of rad ioac t ive  mater ia l s  detected i n  the 
environment surrounding Mound Laboratory, ntamisburg , Ohio, 
during the f i r s t  ha l f  of 1963 is  presented. The concentra- 
t i o n  of polonium and tritium i n  the Great Miami River was 
within the maximum permissible l e v e l  recommended by the 
~ a t i o n a l  C o d  t r e e  on Radiation Protect ion and Measurements. 
The concentration of polonium and plutonium i n  the environ- 
mental air  was a l s o  wi th in  the maximum permissible l eve l  
recormended by the National Committee on Radiation Protection 
and Measurements. There w a s  no de tec table  concentration of 
t r i t i u m  i n  the environmental air  during the f i r s t  ha l f  of 1963 



Mcnitoring capab i l i ty  f o r  t h i s  program was g r e a t l y  reduced 
during t h i s  period due to  replacement of the old monitorinn - 
veh ic le  with- a new one plus  improved monitoring techniques. 
As a r e s u l t  of t h i s  equipment modification only sporadic 
wonitcring was performed during May and June. 

This r e p o r t  presents  i n  summary form the f indings  of the 
EfivLrsmental Monitoring Program conducted by the Monsanto 
Research Corporation, Mound Laboratory, Miamisburg, Ohio. 
The program i s  planned and coordinated with regards t o  a l l  
o i  the var ious pro jec ts  performed therein.  The monitoring 
~ z o c e * ~ r e s  used a r e  those b e s t  su i t ed  f o r  the de tec t ion  and 
seasrtrement of rad ioac t ive  mater ia l s  which Mound Laboratory 
could cont r ibute  t o  the environment. 

The maximum permissible concentrat ion values i n  a i r  and 
water f o r  the  radionuclides i n  use a t  Mound Laboratory a r e  
taken from the U. S. Department of Commerce, Nat ional .  Bureau 
of Standards Handbook 69. The maximum permissible environ- 
sen ta?  air and water concentrations f o r  mater ia l s  used a t  
Mgund Laboratory a r e  : 

A i r  - 2 x microcuries per  cubic centimeter 

Water - 7 x 10-7 microcuries per cubic centimeter 

A i r  - 6 x 10-14 microcuries per cubic centimeter 

Water - 5 x 10-6 microcuries per cubic centimeter 

A i r  - 7 x 10-7 microcuries per cubic centimeter 
- - 

Water - 5 x 10-3 microcuries per  cubic centimeter 



am E N V I R O N M E N T A L  M O N I T O R I N G  

During the period covered by t h i s  r epor t ,  radioact ive mate- 
r i a l s  from Mound Laboratory have not  contributed any meas- 
urable  penetrat ing radia t ion ,  such a s  gamma,or hard beta ,  
t o  the environment. Of the radioisotopes i n  use a t  Mound 
Laboratory, only polonium, plutonium and tritium are  possible 
a i r  contaminants. Only polonicm and tritim a r e  possible  
water contaminants. Water s a w l i n g  and a i r  sampling a r e  d i s -  
cussed be103 i n  d e t a i l .  

WATER SAMPLING 

Liquid radioac t ive  waste mater ia l s  from polonium work a t  the 
Laboratory a r e  processed i n  a spec ia l  waste disposal p lant  
t o  remove the r a d i o a c t i v i t y  t o  - the concentratiori a t  which i t  
may be discharged t a  the Great Migmi River. Liquid waste 
from plutonium work i s  smll i n  v o k a  and i s  handled sepe- 
r a t e l y  a s  a packaged waste r a the r  than being discharged to  
the r i v e r .  Helium-3 being pur i f i ed  a t  Mound Laboratory con- 
t a i n s  small q u a n t i t i e s  of t r i t ium,  Liquid waste from t h i s  
work, a l s o  small i n  volume, i s  t rea ted  separa te ly  (d i lu ted  
with water when necessary) t o  assure t h a t  the r ad ioac t iv i ty  
content i s  within the maximum permissible concentration 
before discharge to  the Great Miami River. 

Aliquots from the Great Miami River a r e  co l lec ted  rout ine ly  
each week from the Laboratory e f f l u e n t  stream a t  the point  
of discharge to  a dis tance of f i v e  miles downstream. A 
weekly water sample i s  a l s o  col lec ted  from a drainage d i t c h  
which runs through the p lant  s i t e .  This d i t c h  c a r r i e s  o f f  
a l l  storm sewer water and eventual ly  empties i n t o  the r i v e r .  
The t rea ted  l i q u i d  t r i t i u m  waste i s  Lischarged i n t o  the storm 
sewers; the waste disposal  p lan t  e f f l u e n t  i s  discharged d i r e c t l y  
i n t o  the r i v e r  v i a  a closed sewer l i n e .  A l l  of the samples 
co l l ec ted  from the r i v e r  a r e  analyzed f o r  polonium concen- 
t r a t ion .  The drainage d i t c h  sample and c e r t a i n  r i v e r  samples 
a r e  analyzed f o r  tri t i u a  concentration. 

Data of our o f f - s i t e  water monitoring a r e  presented i n  Table I ,  
"Summary of Off-Site Water Monitoring f o r  Radioactivity,  
January Through June, 1963." 



The da ta  presented i n  Table I ind ica te  t h a t  the  concentra- 
t ion  of polonium and tritium i n  the Great Miami River i s  
within the maximum permissible  continuous concentration. 

- A I R  S'WLING 

llonitoring of the environmental air f o r  tritium concentration, 
by means of a continuous a i r  monitor mounted i n  a one-ton 
penel truck, was performed rou t ine ly  out  t o  a d is tance  of 29 
miles from the Laboratory. During t h i s  period a t o t a l  of 183 
evaluat ions were made a t  84 d i f f e r e n t  locat ions.  The losa-  
t ions  sampled f o r  t r i t i u m  a r e  the same a s  the ones sampled 
for polonium and plutonium. The concentration of t r i t i u m  i n  
the environmental a i r  has been immeasurable t o  date .  

Monitoring f o r  poss ib le  polonium and plutonium i n  the environ- 
ment i s  accomplished by p a r t i c u l a t e  air  sampling equipment 
a l s o  mounted i n  the one-ton panel truck used f o r  a i r  sampling. 
During t h i s  period, a t o t a l  of 154 air samples were col lec ted  
and analyzed. A long-lived gross  alpha determination w a s  made 
on f i l t e r  paper samples a f t e r  s u f f i c i e n t  time had elapsed t o  
permit the decay of shor t - l ived  daughter products of  radon 
and thoron. F i l t e r  paper samples a r e  counted f o r  alpha 
p a r t i c l e  emission i n  a low background proport ional  counter. 

The concentration of alpha a c t i v i t y  detected i n  the  environ- 
ment was very low. A long counting time a n a l y s i s  w a s  per- 
formed on each f i l t e r  sample i n  order t o  ob ta in  good counting 
precis ion.  A t  the low concentrations detected,  the isotopes 
of polonium and plutonium a r e  not  d is t inguishable  from each 
o ther  o r  from the  n a t u r a l  background r a d i o a c t i v i t y  i n  the air .  
If we compare the gross  alpha detected i n  the  environment 
( see  Table 11) t o  the  maximum permissible continuous concen- 
t r a t i o n  of polonium i n  the environment, and assume t h a t  a l l  
alpha detected i s  polonium, we f ind  t h a t  the average polonium 
concentration i s  only 0.015 per cent of  the permissible.  Our 
e f f l u e n t  s t ack  monitoring program f o r  t h i s  period had indicated 
t h a t  we should expect e s s e n t i a l l y  no de tec table  polonium i n  the 
environment due to  the  operations a t  Mound Laboratory. 

-If _we _compare the gross  alpha detected i n  the environment 
(see Table I1 again) t o  the maximum permiss ib le  continuous 
concentration f o r  plutonium i n  the environment, and assume 
t h a t  a l l  alpha a c t i v i t y  detected i s  plutonium, we f ind  t h a t  
the average plutonium concentration i s  well  within the permis- 
s i b l e ;  however, i t  i s  a s i g n i f i c a n t  5.0 per cent  of the 



r e rmis s ib l e  concentra t ion.  I n  order  to determine the  impact 
o f  Mound Laboratory plutonium work on the  environment, we 
must po in t  ou t  t h a t  the  n a t ~ r a l  background concentra t ion of 
a lpha contamination i n  the  a i r  i n  southwestern Ohio i s  i n  the 
range of and occas iona l ly  exceeds the  very low permiss ib le  
concent ra t ion  f o r  plutonium. (See Table X I ,  Sect ion B.) 

The impact of plutonium work a t  Mound Laboratory i s  a l s o  
placed i n  proper focus by r e f e r r i n g  t o  our s t ack  monitoring 
da t a .  During the  f i r s t  h a l f  o f  1963, t he  average concentra- 
t i o n  of plutonium i n  air discharged from t h e  s t a c k  was well  
wi t i ~ i n  the  permiss ible  concen t r a t io r~  f o r  environmental a i r .  
For t h i s  reason, and the  f a c t  t h a t  t he  a i r  i s  discharged t o  
the  environment from a 200 f o o t  s t ack  a t  a high v e l o c i t y  which 
would y i e ld  a high d i l u t i o n  f a c t o r ,  we can say t h a t  the  plu- 
tonium and/or polonium opera t ions  have cont r ibu ted  an in s ig -  
n i f i c a n t  burden t o  r a d i o a c t i v i t y  normally presented i n  the 
atmosphere. 

I n  Table 111, "Environmental Monitoring Locations and Resul ts  
f o r  Long-Lived Alpha Emitters, January Through June, 1963, " 

have l i s t e d  f o r  each sampling s i t e  the  number of samples, 
the  maximum concentra t ion,  t h e  average concentra t ion and the  
average concentra t ion i n  terms of per  cen t  of  t h e  maximum 
permiss ible  continuous concent ra t ion  fo r  both polonium and 
plutonium. Maps 2 and 3 show the loca t ion  o f  sampling s i t e s  
r e l a t i v e  t o  Mound Laboratory. The s e l e c t i o n  of s i t e s  t o  be 
sampled depends on the  wind d i r e c t i o n  of t h e  days t h a t  samples 
a r e  co l lec ted .  Samples a r e  co l l ec t ed  upwind and downwind from 
the  p l a n t  according t o  r o u t e s  drawn up f o r  the  d i f f e r e n t  wind 
d i r e c t i o n s .  Since the  sampling loca t ion  i s  dependent on wind 
d i r e c t i o n ,  i t  i s  u n l i k e l y  t h a t  a l l  s i t e s  w i l l  be sampled during 
e i t h e r  r epor t ing  period.  





A P P E N D I X  





MAP 1 
GREAT MIAMI RIVER SAMPLE LOCATIONS 
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m .- 

S U M M A R Y  

The concentration of radioactive materials detected in the 
environment surrounding Mound Laboratory, Miamisburg, Ohio, 
during the second half of 1963 is presented. The concentra- 
tion of polonium and tritium in the Great Miami River was 
within the maximum permissible level recomended by the 
National Connnittee on Radiation Protection and Measurements. 
The concentration of polonium and plutonium in the environ- 
mental air was also within the maximum permissible level 
recomended by the National Connnittee on Radiation Protection 
and Measurements. There was no detectable concentration of 
tritium in the environmental air during the second half of 
1963. 



I N T R O D U C T I O N  

This report presents in summary form the findings of the 
Environmental Monitoring Program conducted by the Monsanto 
Research Corporation, Mound Laboratory, Miamisburg, Ohio. 
The program is planned and coordinated with regards to all 
of the various projects performed therein. The monitoring 
procedures used are those best suited for the detection and 
measurement of radioactive materials which Mound Laboratory 
could contrib~te to the environment. 

The maximum permissible concentration values in air and 
water for the radionuclides in use at Mound Laboratory are 
taken from the U. S. Department of Commerce, National Bureau 
of Standards Handbook 69. The maximum permissible environ- 
mental air and water concentrations for materials used at 
Mound Laboratory are: 

Polonium 

Air - 2 x 10-11 microcuries per cubic centimeter- 

Water - 7 x 10-7 microcuries per cubic centimeter 

I Plutonium 

Air - 6 x 10-14 microc.uries per cubic centimeter 

Water - 5 x 10-6 microcuries per cubic centimeter 

Tritium 

Air - 7 x lo-' microcuries per cubic centimeter 

Water - 5 x 10-3 microcuries per cubic centimeter 



- E N V I R O N M E N T A L  - - - -  M O N I T O R I N G  - 

During cht period covered by this report, radioactive rr.ateriais 
from Mound Labcratory have not contr.ibuted any measurabie 
penerrating radiation, such as garrar~a or hard beta, to the 
environment. Of the radioisotopes in use at Mo~nd L.aborarory, 
only polonium, plutoni~m and tritium are possible air contan-. 
inants. Only polonium and triti~rn are possible water contamd 
inants. Water sampling and air sampling are discussed below 
in detaii. 

WATER SAMFLING 

Liquid radioactive waste marerials from polonium work at the 
Laboratory are processed l n  a special waste disposal plant 
to remove the radioactivity to the concentration at which it 
may be discharged to the Great Miami River. Liquid waste 
from plctonium work is small in volume and is handled sepa- 
rately as a packaged waste rather than being discharged to 
the river. Heli~m-3 being purified at Mound Laboratory con- 
tains small q~antiries of t r i c i u m .  Liquid waste from this 
work, also srna1.l in volume, is treated separately (.diluted 
with water when necessary) to assure that the radioactivity 
content is within che n.aximum permissible concentration 
before discharge ro the Creaz Miami River. 

Aliquots from the Great Miami River are collected routinely 
each week froe the Laboratory effluent stream at the point 
of discharge to a distance of five miles downstream. A 
weekly water saaple is also collected from a drainage ditch 
which runs through the plant site. This ditch carries off 
ali storm sewer water and eventually exr~pties into the river. 
The treated liquid trititun waste is discharged into t h e  storm 
sewers; the waste disposal plant effluent is discharged directly 
inco the river via a closed sewer line. All of the sarr'ples 
collected from the river are analyzed for po1.onium concen- 
tration. The drainage ditch sample and certain river samples 
are analyzed for tritium concentration. 

Data of our off-site water monitoring are presented in Table I, 
"Summary of Off-Site Water Monitoring for Radioactivity, July 
~hrocgh December. 1963," The data presented in Table I indicate 
that the concenzration of poionium and tritium in the Great Miami 
River is within the maxiurum permissible continuous concentration. 



AIR SAMFLING 

Monitoring of the environmental air for tritium concentration, 
by means of a continucus air monitor mounted in a one-ton 
panel truck, was performed routineiy cut to a distance of 20 
miles from the Laboratory. During this period a total of 144 
evaiuations were nade at 72 different locations. The loca- 
tions sampled for tritium are the same as the ones sampled 
for polonium and plutonium. The concentration of tritium in 
the environmental air has been immeasurable to date. 

Monitoring for possible poi.cnicm and pl~tonium in the environ- 
ment is accomplished by particulate air sampling eq~ipment 
also mounted in the one-ton panel truck used for air sampling. 
During this period, a total of 250 air samples were collected 
and analyzed. A long-lived gross alpha determination was made 
on filter paper samples after sufficient time had elapsed to 
permit the decay of short-lived daughter products of radon 
and thoron. Filter paper samples are counted for alpha 
particle emission in a low background proportional counter. 

The concentration of alpha activity detected in the environ- 
ment was very low. A long counting time analysis was per- 
formed on each filter sample in order to obtain good counting 
precision. At the low concentrations detected, the isotopes 
of polonitim and plutonium are not distinguishable from each 
other or from the natural background radioactivity in the air. 
If we compare the gross alpha detected in the environment 
(see Table 11) to the maximmi permissible continuous concen- 
tration of polonium in the environment, and assume that all 
alpha detected is polonium, we find that the average polonium 
concentration is only 0.027, per cent of the permissible. Our 
effluent stack monitoring program for this period had indicated 
that we should expecs essentially no detectable polonium in the 
environment dce to the operations at Mound Laboratory. 

If we compare the gross alpha detected in the environment 
(see Tabie I1 again) to the maximum permissible continuous 
concentration for plctonium in the environment, and assume 
thit all alphapactivity detected is plutonium, we Find that 
the average plutonium concentration is well within the permis- 
sible; however, it is a significant 9.2 per cent of the 
permissible concentration. In order to determine the impact 
of Mound Laboratory plutonium work on the environment, we 
must point out that the natural background concentration of 
alpha contamination in the air in southwestern Ohio is in the 
range of occasionally exceeds the very low permissible 
concentration for plutonium. (See Table 11, Section B.) 



I n  Table  111, "Environmental Monitoring Locat ions  a n d  R e s u l t s  
f o r  Long-Lived Alpha E m i t t e r s ,  J u l y  Through December, 1963," 
we have l i s t e d  f o r  each sampling s i t e  t h e  number of samples,  
t h e  maximum c o n c e n t r a t i o n ,  t h e  average  c o n c e n t r a t i o n  and  the 
average  c o n c e n t r a t i o n  i n  te rms of p e r  c e n t  of  t h e  maximum 
p e r m i s s i b l e  cont inuous  c o n c e n t r a t i o n  f o r  bo th  polonium and 
plutonium. Maps 2 and  3 show t h e  l o c a t i o n  of  sampling s i t e s  
r e l a t i v e  t o  Mound Laboratory. The s e l e c t i o n  o f  s i t e s  t o  be  
sampled depends on t h e  wind d i r e c t i o n  o f  t h e  days t h a t  samples 
a r e  c o l l e c t e d .  Samples are collected upwind and downwind from 
t h e  p l a n t  accord ing  t o  r o u t e s  drawn up f o r  the d i f f e r e n t  wind 
d i r e c t i o n s .  S i n c e  t h e  sampl i~ lg  l o c a t i o n  i s  dependent on wind 
direction, i t  i s  unlikely t h a t  all s i t e s  w i l l  be sampled dur ing  
e i t h e r  r e p o r t i n g  pe r iod .  



A P P E N D I X  



MAP 1 
GREAT MIAMI RIVER SAMPLE LOCATIONS . 
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I. SUMMARY 

The concentration of radioactive materials detected in 

the environment surrounding Mound Laboratory, Miamisburg, 

Ohio, during the first quarter of 1962 is presented. The 

concentration of polonium and tritium in the Great Miami 

River was within the maximum permissible level recommended 

by the National Committee on Radiation Protection and Measure- 

ments. The concentration of polonium and plutonium in the 

environmental air was also within the maximum permissible 

level recommended by the National Committee on Radiation 

Protection and Measurements. There was no detectable con- 

centration of tritium in the environmental air during the 

quar t er . 



INTRODUCTION 

This r e p o r t  p r e s e n t s  in summary form t h e  f i n d i n g s  o f  t h e  

Environmental Monitoring Program conducted by  the  Monsanco 

Research Corpora t ion ,  Mound Laboratory ,  Miamisburg, Ohio. 

The program i s  planned and coordinated with regards t o  a l l  

o f  t h e  va r i ous  p r o j e c t s  performed t h e r e i n .  The m o n i t ~ r i n g  

procedures  used a r e  those  b e s t  suited f o r  t he  d e t e c t i o n  and 

measurement of a p p r o p r i a t e  rad ioac t ive  m a t e r i a l s  which Mound 

Laboratory could c o n t r i b u t e  t o  t h e  environment.  

During the  pe r i od  covered by th is  r e p o r t ,  no r a d i o a c t i v e  

m a t e r i a l s  have been used which have con t r i bu t ed  any measurable 

p e n e t r a t i n g  r a d i a t i o n  such as gamma o r  hard be t a  t o  the  environ- 

ment. 

E)olonium , plutonium and t r i t i u m  a r e  poss ib le  a i r  contamin- 

a n t s ;  polonium and t r i t i u m  a r e  poss ib le  r i ve r  water contaminants. 

The maximum permissible concen t r a t i on  va lues  i n  a i r  and 

water  f o r  the r a d i o n u c l i d e s  i n  use a t  Mound Laboratory a re  taken 

from the  U. S. Department of  Commerce, Nat ional  Bureau of 

Standards  Handbook 69. The maximum permissible environmental 

a i r  and water  concen t r a t i ons  for m a t e r i a l s  used a t  Mound La[,- 

o r a t o r y  a r e :  

Folonium 

A i r  - 2 x 10-l1 microcur ies  p e r  cubic  cen t imete r  

Water - 7 x 10-7 mic rocur ies  p e r  cubic  cen t imete r  

- 3 - 



A i r  - 6 x m i c r o c u r i e s  p e r  c u b i c  c e n t i m e t e r  

Water - 5 x m i c r o c u r i e s  p e r  c u b i c  c e n t i m e t e r  

T r i t i u m  

A i r  - 7 x m i c r o c u r i e s  p e r  c u b i c  c e n t i m e t e r  

Idater - 5 x m i c r o c u r i e s  p e r  c u b i c  cen t imere r  

111. WATER SAMPLING . 

Liquid  r a d i o a c t i v e  waste  materials from polonium work a t  

t h e  Labora tory  a r e  processed  i n  a  s p e c i a l  was te  d i s p o s a l  p l a n t  

t o  remove t h e  r a d i o a c t i v i t y  t o  t h e  c o n c e n t r a t i o n  a t  which i t  

may be d i scharged  t o  t h e  Great  Miami River .  Liquid  waste from 

plutonium work i s  smal l  i n  wlurne and i s  handled s e p a r a t e l y  a s  

a  packaged waste  r a t h e r  than  be ing  d i scharged  t o  t h e  r i v e r .  

Helium-3 be ing  p u r i f i e d  a t  Mound Labora tory  y i e l d s  small  quan- 

t i t i e s  of  t r i t i u m .  Liquid waste from t h i s  work, a l s o  small  i:i 

volume, i s  t r e a t e d  s e p a r a t e l y  ( d i l u t e d  w i t h  wa te r  when necessarv) 

t o  a s s u r e  t h a t  t h e  r a d i o a c t i v i t y  c o n t e n t  i s  w i t h i n  the  maximum 

p e r m i s s i b l e  c o n c e n t r a t i o n  b e f o r e  d i s c h a r g e  t o  t h e  Great M i a m i  

R ive r .  
- - - - - - 

A l i q u o t s  from t h e  Great Miar' River  are c o l l e c t e d  r o u t i n e l y  

each week from t h e  Labora tory  e f f l u e n t  s t r e a m  a t  t h e  p o i n t  of 

d i s c h a r g e  t o  a  d i s t a n c e  o f  f i v e  m i l e s  downstream. A weekly 

wa te r  sample i s  a l s o  c o l l e c t e d  from a d r a i n a g e  d i t c h  which r u n s  



th rough t h e  p l a n t  s i t e .  T h i s  d i t c h  c a r r i e s  o f f  a l l  s torm 

sewer water and e v e n t u a l l y  e m p t i e s  i n t o  t h e  river. The 

t r e a t e d  l i q u i d  t r i t i u m  w a s t e  i s  d i s c h a r g e d  i n t o  the  s to rm 

sewers; t h e  was te  d i s p o s a l  p l a n t  e f f l u e n t  i s  d i s c h a r g e d  

d i r e c t l y  i n t o  t h e  r i v e r  via a  c l o s e d  sewer l i n e .  A l l  o f  

t h e  samples  c o l l e c t e d  from t h e  r i v e r  are ana lyzed  f o r  

polonium c o n c e n t r a t i o n .  The d r a i n a g e  d i t c h  sample and 

c e r t a i n  r i v e r  samples  are a n a i y z e d  f o r  t r i t i u m  c o n c e n t r a -  

t i o n .  

Data o f  o u r  o f f -  -; te  w a t e r  mon i to r ing  a r e  p r e s e n t e d  

i n  T a b l e  I "Sumrna.ry of  O f f - S i t e  Water Moni tor ing  For 

R a d i o a c t i v i t y ,  J anua ry  Through March, 1967 " 

The d a t a  p r e s e n t e d  i n - T a b l e  I i n d i c a t e  that t h e  con- 

c e n t r a t i o n  o f  poloniixn and t r i t i u m  i n  the Grea t  Miami River 

i s  w i t h i n  t h e  m a x i m u m  p e r m i s s i b l e  con t inuous  c o n c e n t r a t i o n .  



GREAT MIAMI  RIVER WATER SAMPLE LOCATIONS 

MAP I .  



TABLE I 

SUMMARY OF OFF-SITE WATER MONITORING FOR RADIOACTIVITY 

JANUARY THROUGH MARCH, 1962 

I.  Polonium (River  Sampl e s )  

Plap 1 Code 
Sample Locat ions  -- Nmber 

-.-.---.-,- 

Mound Lab E f f l u e n t  2 

250 Yards Downstream 3 

Chautauqua Road Bridge 4 

Ck'autauqua Dam 5 

F rank l i n ,  Ohio 6  

Over -a l l  

Number of  
Samp1.e~ - 

9 

8 

8 

9 

9 

4 3  

11. Tr i t i um (River  Samples, Except Drainage Ditch) 

Maximum 
Concentrat ion* ----.-.--, 

1 , 8  x 

1.8 x 1 0 ' ~  

3 . 6  x 10" 

1 . 8  x 1 0 ' ~  

3 . 6  x 1 0 ' ~  

3 . 6  x 10-9 

Average 
Concentrat ion* ------- 

Mound Lab Drainage Ditch 1 9 0.5 x 0 . 7  x 

Mound Lab E f f l uen t  2 9 0 .3  x 0 .4  x 10-4 

Chautauqua Road B r i d g e  4 8 1 .0  x l o - 3  0 - 1 3  x lo-'' 

O v e r - a 1  1 26 1 .0  x l o - 3  0 . 1 ~  

5 A: I concr?n tr~7.t.ia11.s a r e  i r i  ~ . i c r o c u r  i e s  per c u b i c  cent imeter  

Per  Cent of  MPC 
f o r  Average** --- - 

0.056 

0.032 

0.064 

0.029 

0.056 

0,047 



IV. AIR SAMPLING 

Monitoring of the environmental a i r  f o r  t r  i. t ium c o n c e n -  

t r a t i o n  by means of a continuous air  monitor mounted i n  a 

one- ton panel truck, was performed rou t ine ly  out  to  a dist-nce 

of 20 miles from the Laboratory. A t o t a l  of 171 evaluations 

were made a t  87 d i f f e r e n t  locat ions.  The loca t ions  sampled 

for  t r i t ium a r e  the same a s  the ones sampled f o r  polonium 

and plutonium. The concentration of tritium i n  the environ- 

mental a i r  has been immeasurable -to date.  

Monitoring fcr poss ib le  polonium and plutonium i n  the  

environment i s  accomplished by p a r t i c u l a t e  a i r  sampling equip- 

ment a l so  mounted i n  the one-ton panel t ruck  used for t r i t i u n  

a i r  sampling. During t h i s  quar ter ,  a t o t a l  of 178 a i r  samples 

were col lec ted  and analyzed. A long-lived :;ross aipha de te r -  

mination was made on f i l t e r  paper samples a f t e r  s u f f i c i e n t  

time had elapsed to  permit the decay of ~ h o r t - . l . i - ~ e d  laught.er 

products of radon and t h ~ r o n .  F i l t e r  paper sampies a re  

counted fo r  alpha p a r t i c l e  emission i n  a low background pro- 

por t ional  counter. 

The concentration of alpha a c t i v i t y  detected i n  the . - 
- - -- -. -- 

environment was very low. A long counting time analys is  was 

performed on each f i l t e r  sample i n  order to  obta in  gocd c c u n c -  

ing precis ion.  " A t  the low concentrations de tec ted ,  che 



i s q t o p e s  of polonium and plutonium a r e  n o t  d i s t i n g ~ i s h a b l e  

from each o ther  o r  from the n a t u r a l  background r a d i o a c t i v i t y  

i n  the  a i r .  I f  we compare t h e  g ros s  a lpha de tec ted  i n  the  

environment (see Table 11) t o  t h e  Maximum Permissible Con t inu-  

ous Concentration f o r  polonium in the  environment, and assume 

t h a t  a l l  a lpha a c t i v i t y  de tec ted  i s  polonium, we f ind  t h a t  

t he  average polonium concent ra t ion  i s  only  0.014 per cent  

of  t h e  permiss ible .  Our e f f l u e n t  s t ack  monitoring program 

f o r  t h i s  qua r t e r  had ind ica t ed  t h a t  we should expect essen- 

t i a l l y  no de t ec t ab l e  polonium i n  t he  environment due to the  

ope ra t ions  a t  Mound Laboratory. 

I f  we compare t h e  g ros s  alpha. detected i n  the environ- 

ment (see Table I1 again) t o  t h e  Maximum Permissible Continuous 

Concentrat ion f o r  plutonium i n  the  environment, and assume 

t h a t  a l l  alpha a c t i v i t y  de t ec t ed  is  plutonium, we f ind  tha r: 

the  average plutonium concent ra t ion  i s  w e l l  wi th in  the  per-  

m i s s i b l e ;  however i t  i s  a s i g n i f i c a n t  4.8 per cen t  of the 

permiss ib le  concentra t ion,  I n  o rder  t o  determine the  impact 

of  Mound Laboratory plutonium work on t h e  environment, we 

must p o i n t  ou t  t h a t  t h e  n a t u r a l  background concentra t ion of 

a lpha contamination i n  t h e  a i r  i n  southwestern Ohio i s  i n  

t he  range of and f r equen t ly  exceeds t h e  very low permissible 

concent ra t ion  f o r  plutonium, This month's r e s u l t s  a r e  a 

good example of t h i s  cond i t i on  ( see  Table 11) - Average Con- 

c e n t r a t i o n  - upwind versus  downwind sampling. 



The impact of plutonium work a t  Mound Labgratory i s  a l so  

placed i n  proper focus by r e f e r r i n g  to  our s tack moniroring 

data.  During the f i r s t  quarter  of 1962, the average concen-  

t r a t ion  of plutonium i n  a i r  discharged from the s tack was 

well within the permissible concentration for  environmental 

a i r .  For t h i s  reason, and the  f a c t  t h a t  the a i r  i s  discharged 

to the environment from a 200 foot  s tack a t  a high v e l o c i t y  

which would yield a high d i l u t i o n  f a c t o r ,  we can say t h a ~  t h e  

plutonium and/or polonium operat ions have contr ibuted an i n -  

s ign i f i can t  burden to  the r a d i o a c t i v i t y  normally present  i n  

the atmosphere. 

In  Tabie 111 "Environmental Monitoring Locations and Re- 

s u l t s  f o r  Long-Lived Alpha Emitters, January Through March, 

19t2," w e  have l i s t e d  f o r  each sampling s i t e  the num5er of 

samples, the maximum concentration, the  average concentration 

and the average concentration i n  terms of per cent of the maxi- 

mum permissible continuous concentration f o r  both polonium and 

plutonium. Maps 2 and 3 show the loca t ion  of sampling s i c e s  

r e l a t i v e  t o  Mound Laboratory. The se lec t ion  of s i t e s  to be 

sampled depends upon the wind d i rec t ion  on the days t h a t  Sam- 

ples  a re  co l lec ted .  Samples a r e  co l lec ted  upwind and downwind 

from the p lan t  according to routes  drawn up f o r  the d i f f e r e n t  

wind d i rec t ions .  ~epend ing  upon wind d i r e c t i o n ,  i t  i s  l i k e l y  
- --- --- - - _ -- -. -- 

tha t  a l l  s i t e s  w i l l  not be sampled during any one quar t e r .  









TABLE I11 

ENVIYONMENTAL PDNLTORING LOCATIONS AND RESULTS FOR LONG-LIVED ALPHA EMITTERS 

I JANUARY THROUGH MARCH, 1962 

Per Cent o f  P e r  C e t ~ t  of  
Number o f  Maximum Average Polonium blPC Plutonium MPC 

Sample Loca t ion  Samples Concentrat ion* Concentrat ion* f o r  Average** f o r  Average** - - 
1. Junc t i on  o f  Cra ins  3 0.27 x lo-14 0.09 x 1 0 - l ~  0.004 1 . 5  

Run Rd. & Medlar Rd. 

2. J u n c t i o n  o f  R o u t e  73 3 0.27 x 1 0 - l ~  0.09 x lo-14 0.304 1 . 5  
& I n t e r s t a t e  75 

3. Red Lion,  0 d i o  3 4.5 x lo'14 1 .48  x 1 0 - l ~  0.074 24.3 

4. Lebanon, 0 h i o  3 0.81 x lo-14 . 0.27 x 10-14 0.013, 4 .5  

5. South Lebanqn, Ohio 3 0.72 x 10-14 0.36 x 10-14 0.018 6 . 0  

6. Junct ion of  $ethany Rd. 3 - 
& Mason-Montgomery Rd. 

7. Bethany, 0h io  3 1 . 5 3 ~ 1 0 - l 4  0 . 5 1 ~ 1 0 ' ~ ~  0.025 8 .5  

8. Monroe, Ohio 3 0.27 x 1 0 - l ~  0.09 x 1 0 - l ~  0.004 1 . 5  

9.  Blue B a l l ,  0hio 3 0.81 x lo-14 0.27 x l 0 - l 4  0.013 4 . 5  

10. Junc t i on  o f  Route 123 3 2.34 x lo-14 0.78 x lo-14 0.039 1 3 . 0  
6 ~ay ton -Oxfo rd  Rd. 

11. Chautauqua, O h i o  3 0 . 9 9 ~ 1 0 - l 4  0 . 3 9 ~ 1 0 - l 4  0.019 6 . 5  



Sample Loca t ion  

1 2 .  J u n c t i o n  o f  Bennsr 
Rd. & Route 25 

13. Miami Drive I n  
Thea t re  i n  Miamis- 
burg  (on Route 25) 

14 .  J u n c t i o n  o f  Farming- 
ton  Rd. & Chautauqua 
Rd . 

15.  J u n c t i o n  o f  Farming- 
t o n  Rd. & Union Rd. 

16. J u n c t i o n  o f  Farming- 
t o n  Rd. & B u t t e r  S t .  

17. Carlisle, Ohio 

18. Middletown, Ohio 

19.  J u n c t i o n  of Route 4 
& Route 73 

20. J u n c t i o n  o f  Route 4  
& Route 747 

21.  New Miami, Ohio 

22. J u n c t i o n  of West 
Elkton Rd. & T o l b e r t  
Rd . 

Fer Cent o f  Pe r  Cent o f  
Number of  Maximum Average Polonium EPC Plu tonium EIPC 

Samples Concentrat ion* Concentrat ion* f o r  Average** f o r  Averaqe*n 

No samples were c o l l e c t e d  a t  l o c a t i o n s  13 through 36 d u r i n g  
t h i s  q u a r t e r  due t o  t h e  l a c k  of  wind d i r e c t i o n  toward t h a t  
a r e a  a t  t h e  p r e s c r i b e d  sampling times. 

2 3 .  Jack.;onburg, Ohio 
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Sample L o c a t i o n  

58. Trotwood, Ohio 

5 9 .  Union Rd. & 
L i b e r  ty-Day t o n  
Rd. 

60. Union Rd. & Bear  
Creek  Rd. 

61. Harmon F i e l d  i n  
Miamisburg 

6 2 .  J u n c t i o n  o f  Route  
7 2 5  d Heincke Rd. 

6 3 .  J u n c t i o n  o f  Elm 
S t .  & Route 25 i n  
West C a r r o l l  ton 

6 4 .  woody's Market i n  
West C a r r o l l  t o n  

6 5 .  J u n c t i o n  o f  Sou th  
Broadway 6 Dryden 
Rd . 

66. J u n c t i o n  o f  Route  
75  & Wagner Ford 
Rd . 

67.  J u n c t i o n  o f  Route 
201 & Chambersburg 
Rd. 

GS. F a i r b o r n ,  Ohio 

Per Cent o f  Pe r  Cent  o f  
Number o f  Maximum Average Polonium MPC Plu ton ium MPC 

Samples Concen t r a t ion*  Concen t r a t ion*  f o r  Average** f o r  Average** 



Per Cent of Per Cent of  
Average Polonium MPC Plutonium EIPC 

Concentration* fo r  Average** f o r  Average** 
Number of 

Samples 

4 

Maximum 
Sample Loca t i j n  

I 
Concentration* 

69. J u n c t i o n / o f  Fa i r -  
ground Rd,. & New 

Rd Ger-ny-Tebein . 
70.  B e l m n t  .Ito 

Theatre  

71 .  Town & CoLntry 
Shopping Center i n  
~ e t t e r i n ~ l  0hio  

I' 

73. Junc t ion  f Maue P Rd, & Linden Ave. 
I ' 

72. Junc t ion  bf Yankee 

74. Junc t ion  If Byers 
Rd. & Belvo Rd. 

75. Junc t ion  p f  Route 
725 & Route 75 

I 

S t .  & Mad 

76. Junc t ion  &f Yankee 
S t .  & ~ o u h e  725 

River Rd. 

I 
7 7 .  C e n t e r v i l l e ,  Ohio 

78. ~ e l l b r o o k l  Ohio 

79. Xenia, 



Per Cent o f  Pe r  Cent of  
Number of Maximum Average Polonium MPC Plutonium MPC 

Sample Locat ion  Samples Concentrat ion* concen t ra t ion*  f o r  Average** f o r  Average** 

80. Junc t i o n  o f  
Spr ing  Val ley-  
P a i n t e r s v i l l e  
Rd. & Route 380 

81. Spr ing  Va l l ey ,  
Ohio 

82. M t .  Holly,  Ohio 

83. J u n c t i o n  o f  
Route 48 & 
S o c i a l  Row Rd. 

84. Waldruhe Park  

85. J u n c t i o n  o f  Mound 
Rd. & Benner Rd. 

86. J u n c t i o n  o f  Benner 
Rd. & Miamisburg- 
Springboro P ike  

87. J u n c t i o n  o f  Medlar 
Rd. & Miamisburg- 
Springboro Pike  

88. Junc t ion  of  Wood 
Rd. & P e n n y r o y ~ l  Rd 

89. Springboro,  Ohio 

5 0 .  J u n c t i o n  of  Route  
1 2 2  & U t i c a  Rd. 

91. Orgonia 
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The concentrat ion of rad ioac t ive  mater ia l s  de tec ted  i n  the  

environment surrounding Hound Laboratory, Miamisburg, Ohio, dur- 

ing  the  second q u a r t e r  of 1962 is presented. The concentrat ion 

of polonium and tritium i n  the  Great Miami Rlver ves within the  

maximum permissible l e v e l  recommended by t h e  National Committee 

on Radiation Protec t ion  and Measurements. The concentrat ion of 

polonium and plutonium i n  the  environmental air was a l s o  within 

the maximum permissible l e v e l  recommended by the  National Commit- 

t e e  on Radia t ion-Protec t ion  and measurements. There was no de- 

t ec t ab le  concentrat ion of tritium in the  environmental air during 

the  quar te r .  



11. 

This r spor t  presents  i n  summary form the f indings  of the Envi- 

ronmental Monitoring Rogram conducted by the  1.',onsanto Research 

Corporation, Mound Laboratory, Miamisburg, Ohio. The program i s  

planned and coordinated with regards t o  all of the various projects  

performed therein. The monitoring procedures used a re  those bes t  

su i t ed  f o r  the de tec t ion  and measurement of appropriate  radioact ive 

mater ia ls  which Mound Laboratory could contr ibute t o  the  environment. 

During the  period covered by this repor t ,  no radioact ive materi- 

als have been used which have contributed any measurable penetrating 

radia t ion  such as gaxuma or  hard be ta  t o  the environment. 

Polonium, plutonium and t r i t i u m  a re  possible air contaminants; 

polonium and tritiuc are possible rive- water contaminants. 

The maxirrmm p r m i s s i b l o  concentration values i n  d r  and water 

f o r  the radionuclides i n  use at  Mound Laboratory a r e  taken from the  

U. S. Department of Cammerca, National Bureau of Standards Handbook 

69. The maxirrmm permissible environmental air and water concentra- 

t i o n  f o r  mater ia ls  used a t  Mound Lbora to ry  are: 

Polonium 

Air - 2 x lo-" d c r o c u r i e s  per cubic centimeter 

Uater - 7 x 10.' microcuries per cubic centimeter 

Plutonium 

Air - 6 x 10''~ mlcrocuries per cubic centimeter 

Uater - 5 x microcuries per cubic centimeter 



T r i t i u m  

Air - 7 r microcuries per cubic centimeter 

Water - 5 x lo-' microcuries per cubic centimster 

111. 

Liquid radioactive waste materials  from polonium work a t  the 

Laboratory a re  processed i n  a specia l  waste disposal  plant  t o  re- 

mwe the radioact iv i ty  t o  the  concentration at  which it may be 

discharged t o  the Great M a d  River. Liquid waste from plutonium 

work i s  s d  i n  volume and is handled separately as a package waste 

ra ther  than being dischuged t o  the r iver.  Helium-3 being pruif ied 

a t  Mound Laboratory yields small quant i t ies  of tritium. Liquid 

waste f rm t h i s  work, a l so  s m a l l  i n  volume, i s  t r e a t e i  sei-arately 

(di lu ted with water when necessary) t o  assure t h a t  the r d i o a c t i v i t y  

content i s  within the maximum permissible concentration before d i s -  

charge t o  the Great Uaml River. 

Aliquots from the Great M i d  River a r e  collected routinely 

each week from the Laboratory e f f luen t  stream a t  the point of d is-  

charge t o  a distance of f i v e  mlles downstream. A weekly water sample 

i s  a l s o  collected from a drainage d i t ch  uhich runs through the plant  

s i t e .  This d i t ch  ca r r i es  off ell storm sewer water and eventually 

empties i n t o  tho r iver.  The t rea ted l iqu id  tritium waste is  d i s -  

charged i n t o  the storm sewers; the uaste disposal  plant ef f luen t  i s  

discharged d i  rec tly-Lnto the r i ve r  v i a B a B c l o s e d ~ e w e r - - i n -  -U-1-of t h e  - -- 
- _ - _ _  - - 

samples collected from the r i v e r  a r e  analyzed f o r  polonium concentration. 



The dra inase  d i t c h  sample and ce r t a in  r i v e r  samples a r e  analyzed 

f o r  tritium concentration. 

Data of our o f f - s i t e  water monitoring a r e  presented i n  Table I 

"Summary of Off-Site Uater Monitoring For Radioac t iv i ty ,  Apri l  

Through June, 1462." 

The da ta  presented i n  Tablc I ind ica t e  t h a t  t h c  concentration 

of polonium and tritAum i n  the  Great YAcusi River is  within the max- 

imum permissible continuous concentratiop. 

In  addit ion t o  t h e  r i v e r  sample loca t ions  indica ted  on Map I ,  

samples a r e  co l lec ted  on a qua r t e r ly  bas i s  f a t h e r  douns,reclm a t  

Trenton, New Y'emi, New Baltimore, Miamitown and Elizabethtoun, Ohio 



GREAT M I A M I  RIVER WATER SAMPLE LOCATIONS 

MAP 1 



TABLE 1 

SWMY OF OFF-SITE WATER MONITORING FOR RADIOACTIVITY 

APRIL THROUGH JUNE, 1962 

I. Polonium (River Samples) 

Map 1 Code 
Number 

2 

3 

4 

5' 

6 

Number of 
m l e s  

Average 
Concen t r a t i p g  * 

1.57 x lo-" 
6.3 x 10'10 

3.15 x lo-'' 

4.95 10-9 

6.30 x 1 0 ~ ' ~  

0.0 

000 

0.0 

Per Cent of WC 
f o r  - 

Mound Lab Effluent  

250 Yards Downstream 

Chautauqua Road Bridge 

Chautauqua Dam 

Franklin, Ohio 

Trenton, Ohio 

New M i d ,  Ohio 

7 udles north of 
New Baltimore, Ohio 

New Baltimore, Ohio 

U ~ ~ O M ,  WO 

Elizabe th tom , OMo - 1 C O O  0.0 

Over-all 5 9 7.0 x lo-' 3.6 x 10'9 

* A l l  concentrations are  i n  microcuries per cubic centimeter 

*%c - Maximum Permissible Continuous Concentration 





- 
Monitoring of the environmental air f o r  tritium concentration by 

means of a continuous air monitor mounted i n  a one-ton panel t ruck,  was 

performed routinely out t o  a distance of 20 miles froni the Laboretoryo 

A t o t a l  of 173 evaluations vere made by 86 d i f fe ren t  locations. The 

locations sampled f o r  tritiuc are the same a s  the ones sampled f o r  

polonium and plutonium. The concentration of tritium i n  the environ- 

mental air has been immeasurable t o  date. 

Monitoring f o r  possible polonium and plutoniun in the environment 

i s  accomplished by particulate air sampling equipment a l so  mounted i n  

t h s  one-ton panel truck used f o r  t r i t ium air sampllng~ During this 

quar ter ,  a t o t a l  of 137 air samples vere collected and analyzedo A 

long-lived gross alpha determination was made on f i l t e r  paper samples 

a f t e r  s u f f i c i e n t  time had elapsed t o  permit the decay of short-lived 

daughter products of radon and thoron. F i l t e r  paper samples are 

counted f o r  alpha pa r t i c l e  emission i n  a low background proportional 

counter. 

The concentration o,E alpha a c t i v i t y  detected i n  the  e n v i r o n ~ e n t  

was very low. A long counting time analysis was performed on each 

f i l t e r  sample i n  order t o  obtain good counting precision. A t  the l o v  

concentrations detected,  thc isotopes of polonium and plutonium are 

not$ist inguishable from each other or  from the natura l  background 

rad ioac t iv i ty  i n  the air. I f  ue compare the gross alpha detectcd i n  

the environment (see Table I f )  t o  the Maximum Permissible Continuous 

Concentration f o r  polonium i n  the environment, and assume t h a t  all 



a lpha  de tec ted  is  polonium, we f i n d  t h a t  the  average polonium concen- 

t r a t i o n  i s  only 0.007 per cen t  of t he  permissible.  Our e f f l u e n t  s t ack  

monitoring program f o r  t h i s  quart ,er had ind ica ted  t h a t  we should ex- 

pec t  e s s e n t i a l l y  no de t ec t ab le  polonium i n  t h e  environment due t o  t he  

operat ions at Mound Laboratory. 

I f  we compare t h e  gross  alpha detected i n  t h e  environment ( s ee  

Table I1 again) t o  t h e  Maximum Permissible Continuous Concentration 

f o r  plutonium i n  the  environment, and assume t h a t  all alphe a c t i v i t y  

de tec ted  i s  plutonium, we f i n d  t h a t  t h e  average plutonium concentra- 

t i o n  is  wel l  within t h e  permissible; however i t  is s i g n i f i c a n t  2.3 per 

cen t  of t h e  permissible  concentration. In order  t o  determine the  

impact of Mound Laboratory plutonium work on t h e  environment, we must 

po in t  ou t  t h a t  t he  n a t u r a l  backgrounZ concentrat ion of a lpha  con- 

tamination i n  t h e  air in southwestern Ohio 13 i r  t h e  renge or' and 

f r equen t ly  exceeds the  very  low coucentrat ion f a r  plutonium. 

The impact of plutonium work a t  Mound Laboratory is a l s o  placed 

i n  proper focus by referring t o  our s t ack  monitoring data .  During the  

second qua r t e r  of 1962, t h e  average concentrat ion of plutonium i n  air 

discharged from the  s t ack  was well  within t h e  permissible  concentrat ion 

f o r  environmental air. Foz t h i s  reason,  and the  f a c t  t h a t  t h e  air i s  

discharged t o  t h e  environment from a 200 f o o t  s t a c k  a t  a high v e l o c i t y  

which v w l d  y i e l d  a high d i l u t i o n  f a c t o r ,  we can cay t h a t  t h e  plutonium 

and/or polonium operat ions have contr ibuted an i n s i g n i f i c a n t  burden t o  
- - -  - - - - - - - -  - - 

t h e  r d i o a c t i v i t y  nonnally present  in t h e  atmosphere. 



In Table 111 "Euvlromental Monitoring Locations and Results 

f o r  Lcng-Uved Alpha h i t t e r s ,  April  Through June, 1962," ve have 

l i s t e d  fo r  each sampling s i t e  the number of samples, the maximum 

concentr.ition, the  average concentration and the  average concen- 

t r a t i o n  . i n  terms of per cent  of t h e  maximum per r i s s ib le  continuous 

concentration f o r  both polonium and plutonium. Maps 2 and 3 shdv 

2he locat ion  of sampling s i t e s  r e l a t i v e  t o  Mormd Laborator). The 

se lec t ion  of s i t e s  t o  be sanpled depends upon the  wind di rec t ion  

on the  day^ t h a t  samples a re  coUeeted. Samples a re  collected up- 

vind and dounvind from the p lan t  according t o  routes drawn up f o r  

the  d i f f r e n t  vind direct ions.  Since the sampling locat ion i s  de- 

pendent on wind d i rec t ion ,  i t  i s  unl ike ly  t h a t  a l l  s i t e s  w i l l  be 

sampled during any one quarter.  



M
A

P
 2

 
D

IS
T

A
N

' 
,fI

R
 

S
A

M
P

l 
L

O
C

A
T

IO
N

 
A

N
D

 R
O

A
D

 C
A 





TABLE I 1  

COMPOSITE - AIR SAMPLING DATA FOR LONG-LNZD ALPHA MITTEXS 

APRlL THROUGH JUNE, 1962 

A. Domuin$ Sampling 

Per Cent of Per Cent of 
Sampling Samples Maximum Average Polonivm klPC Plutonium MPC 
m & s @  U l l e c t e d  Eoncentrat1,=* Concentration* fo r  Averme** A v e r a p e  

I 

B. Upwind sampling 

C. Difference 

* A l l  ~onkentrat ions  i n  Tables I1 and 111 are i n  microcuries per cubic centimeter 

f*m - k d d m m  Permissible continuous Concentration 



TABLE XI1 

ENIRONMENTAL MONITORING LOCATIONS AND RESULTS FOR KING-LNED ALPHA WITTERS 

m I L  THROUGH JUNE, 1962 

1. Junction of Crains 
Run Rdo & Medlw Rd. 

20 Junction of Route 71 
& I n t e r s t a t e  75 

3. Red Lion, Ohlo 

40 Lebanon, Ohio 

50 South Lebanon, Ohio 

6. Junctf on of Bethany Rdo 
& Hason-Montgomery Rdo 

7 0  Bethany, Ohio 

e0 Honroe, Ohio 

90 Blue B a l l  Ohio 

lo0 Junction of Route 123 
& Dayton-Oxford R d o  

llo Chautauqua, Oh10 

12. Junction of Benner Rdo 
6 Route 25 

Per Cent of Per Cent of 
Number of Maximum Average Polonium MPC Plutonium NPC 
~E!l~h?a- &uen&&&a 4 & & 2 ~ t r a t i o q  4 f o r  Ayerape *." fPC Averam fi-4 

13. H i d  Drive In Theatre 1 
i n  Miamlsburg 
(on Route 25) 

No samples vere co l lec ted  a t  locat ions 1 through 12  
during t h i s  qua r t e r  due t o  the lack of wind d i r e c -  
t ion toward t h ~ t  a rea  a t  the prescribed sampling t imes= 



Per Cent of Per Cent of 
Maximum Average Polonium MPC Plutonium MPC 

_Coo~entretioq k C o n c e n t r a t i p ~  fi f o r  Averape k A v u u  
Number of 
-si.Q!E-m, 

140  ~ u n c t i b n  of Farming- 
ton ~ d /  & Chautauqua 
Rdo 

150 Junct iQn of F d n g -  
ton Rd' & Union Rdo 9 

16. Junct idn of Farming- 
ton  & But te r  S te  

1'7. c a r l i s 4 e 9  Ohio 

18. ~ i d d l e d o w n ~  ~ h i o  

14. Junctic/n of Route 4 
6 Route 73 

20. Junct idn of Routs 4 
& Rouqe 747 

22. Junctio;n of West 
Elkton Rde & Tolber t  
Rdo 1 

I 
23. Jacksonburg, Ohio 

2 ~ .  Junct iob of Hetaler  
Rdo 6 Hinkle Rdo 

I 
25. Juaet iok of Lover 

Miamisburg MO & 
Union R b O  

I - 
I 26. JunctAop of Lover 

M d s b y r g  Rdo 6. 
J ~ I I L ~ C B  R d e  



Junction of Route 
725 & Route L 

Cermantoun , Ohio 

Junct ion of Manning 
Rdo & Farmersvi l le-  
Johnsvi l le  R d o  

Gratis , Ohio 

Eaton , Ohio 
Camden , Ohio 

Somerville , Ohio 

Junct ion of Creen- 
bush Rdo & Route 122 

Junction of Oxford RdO 
&Browns Run Rdo 

) i l l d s b u r g  South Ci ty  
Limlt on Route 25 

Junction of Mound Aveo 
Route 25 

Junction of Union R d o  
&Route 725 

Junction of Union Rdo 
& Manning Rdo 

Junction of Manning Rdo 
G Route L 

Number of 
Samples 

Per Cent of Per Cent of 
Maximum Average Polonium MPC Plutonium MPC 

Concentration * Concentration + f o r  Averapeg* f o r  Average++ 



Per Cent of 
Polonium MPC 
f o r  A v e a *  

Per Cent of 
Plutonium MPC 
f o r  A v e m  

Number of 
Sample b c a t i o h  l h c l r & L  

I 

Maximum Average 
Concentration* Concentratioqk 

WO Junct ion of Route 4 0 
& Farmersville-West 
c a r r o l l t o n  Rd. 

420 Junct ion of Diamond 1 
M i l l  Rdo& Mile RdO 

43. Junct ion  o f  Clayton 1 
R d o  & A . i t y  R d o  

44. Brookvil4e, Ohio 0 

45. Junct ion of Lexington 0 
Salem Rdo & Prebel  
County Line Rd. 

46* Junct ion  of Lexington 1 
Salem Rdi & m g l e  R d o  

470 Junct ion  of Farmers- 0 
villc-West Alexandria 
Pike 6r DeChant R d o  

48. Farmersv i l lc  , Ohio 1 

490 F i f t h  st; & Centra l  3 
Avco i n  Miamisburg, Ohio 

500 Junct ion of Upper River 3 
Rdo & SoJdjers  Home- 
Miamisbwg R d o  

51. One mile  no r th  on 2 
Upper River Rd. frcm 
Sample nbmber 50 



Per Cent of Per Cent of 
Number of Maximum Average Polonium MPC Plutonium MPC 

SamDle Locatioq S m ~ l e s  r n c e n t r a t i o n *  Concentration * f o r  Averape** f o r  Averse 

520 Junct ion of Farmers- 2 
v i l le -Ues t  Car ro l l ton  
Rdo & So ld ie r s  Home- 
Yes t Carro l l ton  Rd . 

530 Dayton Speedway 3 - 0.0 0.0 0.0 

540 Dayton , Ohio 2 0.99 x 10'14 0. OU 8.1 0.49 x 10'" 

Murlin Heights 3 

L i t t l e  York 3 

Clayton, Ohio 2 

Trotwood, Ohio 2 

Union Rd. & 2 
Wberty-Dayton Rdo 

Union Rd. & Bear 3 
Creek Rdo 

Harmon F ie ld  i n  5 
Miamisburg 

Junct ion of Route 725 5 
br Heincke Rdo 

Junct ion of Elm S t c  5 
&Route 25 i n  West 
Carro l l ton  

Uoody's Market i n  5 
Vest Carro l l ton  



Per Cent of 
Polonium MPC 
f o r  Averape* 

Per  Cent of 
Plutonium MPC 
w e r 8 p - k  

Number of 
LsAuakL 

Maximum 
-* 

Average 
-* 

65* Junct ion  of South 
Broadway & Dryden 
Rdo ! 

670 Junct ion  / of Route 
201 & Chambersburg 
Rd o I 

660 Junct ion  

68 o F d r b o r n  Ohio 

of Route 

69.  unction 1 of Fa i r -  
ground YO & New 
Germany-'hebein Rdo 

I 

75 & Uagner Ford 
Rd o I 

700 Belmont ~ u t o  

Theatre I 
no TOW i;ountry 

shopping 1 Center i n  
Ke t t e r i n g  Ohio 

I 

74. ~ u n c t i o n i o f  Byers 
Rdo 6i B F ~ V O  R d o  

75. ~ u n c t i o n l  of Route 
725 6i Rpute 75 



Per Cent of Per Cent of 
Number of K d  mum Average Polonium WC Plutonium MPC 
-a%?kL Concentration * Foncen t r a t i on  * f o r  Averam** f o r  A v w *  

76. Junct ion of Yankee 1 - 0.027 9.0 0.54 x 1 0 - l ~  

St.& Route 725 

770 Centex-ville , Ohio 1 - 0.0 0.0 0.0 

78. Bellbrook, Ohio 1 - Oo90 x 10'14 00045 15.0 

79. Xenia, Ohio 1 - OOO . 0.0 0.0 

800 Junct ion of Spring 1 - .  

Val l ey -Pa in t e r sv i l l e  
Rd. & Route 380 

81. Spring Valley,  Ohio 1 - 0.0 0.0 0.0 

820 M t o  Holly, Ohio 1 - 0.09 x lo-'* 0.045 1.5 

830 Junction of Route 48 1 - 0.0 
& Soc ia l  Row Rd0 

840 Ualdruhe Park 1 - 0.0 0.0 0.0 

85. Junct ion of Mound Rdo 1 - 0.0 
& Bemer R d O  

86. Junction of Benner Rdo 1 - 0.0 
& Miamisburg-Spring- 
boro Pike 

870 Junction of Medlar Rdo 1 - OoO 
& Miarmisburg-Spring- 
boro Pike 

88. Junction of Wood Rdc 1 - 0.0 
& pennyroyal Rdo 

89, Springboro ? OMo 1 - 0,O 0.0 OO0 



Per Cent of Per Cent of 
I Number of klaximum Average Polonium MPC Plu toll ium #iC 

e Locatdoq 2iIx!llLk% C o n c e q t r g u  * Foncentratjon * for Average *rk for Averape + -  
I 

I 900 Junction of Route 1 - 0.0 
122 & lUtica Rdo 

1 

91. Orgoni* 1 - 0.0 

920 ~ a r v e ~ $ b u r ~ ,  Ohio 1 - 0.0 0.0 0.0 

940 By W ~oover on 1 - 0.0 
Lytle-Five Points 
R d o  ' 

1 

95. South fiontgomery 
County Airport 

* A l l  concentrations are i n  microcuries per cubic centimeter 

MPC - #axhum Permissible Continuous Concentration 
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@ S U M M A R Y  

The concent ra t ion  of r a d i o a c t i v e  m a t e r i a l s  detected i n  the 
environment surrounding Mound Laboratory, Miamisburg, Ohio, 
during t h e  t h i r d  quar t e r  of 1962 i s  presented.  The concen- 
t r a t i o n  of  polonium and t r i t i u m  i n  the Great Miami River was 
wi th in  the  maximum permissible  l e v e l  recommended by the  Na- 
t i o n a l  C o d t t e e  on Radiat ion Pro tec t ion  and Measurements. 
The concent ra t ion  of polonium and plutonium i n  the environ- 
mental a i r  was a l s o  wi th in  the  maximum permissible  l e v e l  
recommended by the  National C o d t t e e  on Radiation Protec- 
t i o n  and Measurements. There w2.s no de tec tab le  concentrat ion 
of tritium i n  the  environmental a ir  during the  quar t e r .  



This report presents in sumnary form the findings of the 
Environmental Monitoring Program conducted by the Monsanto 
Research Corpora tion, Mound Laboratory, Miamisburg, Ohio. 
The program is planned and coordinated with regards to all 
of the various proj ects performed therein. The monitoring 
procedures used are those best suited for the detection and 
measurement of the radioactive materials which Mound Labo- 
ratory could cmtribute to the environment. 

The maximum permissible concentration values in air and 
water for the radionuclides in use at Mound Laboratory are 
taken from the U. S. Department of Commerce, National Bu- 
reau of Standards Handbcok 69. The maximum permissible 
environmental air and water concentration for materials used 
at Mound Laboratory are: 

Polonium 

Air - 2 x 10-l1 micracuries per cubic centimeter 

Water - 7 x loo7 microcuries per cubic centimeter 
Plutonium 

Air - 6 x 1 0  - I 4  microcuries per cubic centimeter 

Water - 5 x dcrocuries per cubic centimeter 

Tritium 

Air - 7 x 10-5 microcuries per cubic centimeter 
Water - 5 x 10-3 microcuries per cubic centimeter 



a E N V I R O N M E N T A L  M O N I T O R I N G  

During the  period c ~ v e r e d  by t h i s  r e p r t ,  r a d i o a c t i v e  mate- 
r i a l s  from Mound Labsratory have n 3 t  contr ibuted any meas- 
u rab le  penet ra t ing  r a d i a t i o n ,  such a s  g a m  o r  hard. b e t a ,  
t o  the  e n v i r ~ n n e n t ,  O f  =he radio iso topes  i n  use a t  Mound 
Laboratory,  only polcnium, p 1 ~ t o n i . a ~  and t r i t i u m  a r e  pos- 
s i b l e  a i r  contaminants. Only p o l a n i m  and ~ r i t i u n  a r e  pos- 
s i b l e  water cantsininants. Water sz-ling and a i r  sarcpling 
a r e  d iscussea  belaw i n  d ~ t a i i :  

WATER SAMPLINC- 

Liquid r a d i o a c t i v e  waste mareriais f r o x  polonium work a t  
the  Laboratory a r e  processed i n  a spec ia l  waste d i sposa l  
p l a n t  t o  remove the  r a C i 3 a c t i v i t y  t o  the concentrat ion a t  
which i t  may be discharged t o  the  Grea? Miami River. L i -  
quid waste f ron  plctonium vork i s  small i n  volume and i s  
handled separa te ly  a s  a  packags waste r a t h e r  than being 
discharged to  the  r i v e r .  Belium-3 being p u r i f i e d  a t  Mound 
Laboratory canta ins  small q u a n t i t i s s  of t r i t ium.  Liquid 
waste from t h i s  wsrk, a l s o  smali i n  -~olume, i s  flreated sep- 
a r a t e l y  ( d i l u t e d  with water when necessary) t o  a s su re  t h a t  
the  r a d i o a c t i v i t y  content  i s  wi th in  the  maximum permiss ib le  
concent ra t icn  before  d ischarge  t o  the  Grect Miami River.  

Aliquots  f r o n  the  G r e ~ t  Miami River a r e  co l l ec ted  r o u t i n e l y  
each week frcm the  Labgratory e f f l u e n t  stream a t  the  p o i n t  
of d ischarge  zo a d i s t ance  of f i v e  miles  downstream. A 
weekly water sample Fa a i s o  c c l l e c ~ e d  from a drainage d i t ch  
which runs thrcugh the  p l a n r  c i t e .  This d i t c h  c a r r i e d  o f f  
a l l  storm sewer water and evenaal1 .y  empties i n t o  the  r i v e r .  
The t r e a t e d  l i q u i d  t r i t i u n !  waste i s  discharged i n t o  the 
storm sewers; the  waste d i sposa l  p l a n t  e f f luen- t  i s  discharg- 
ed d i r e c t l y  i n t o  the  r i v e r  via a closed sewer l i n e .  A l l  of  
the  samples co l l ec ted  from the r i v e r  a r e  analyzed f o r  polo- 
nium concentrat ion.  The drainage d i t c h  sample and c e r t a i n  
r i v e r  samples a r e  analyzed f o r  tritium concentrat ion.  

Data of  our o f f - s i t e  water monitoring tire presented i n  
Table I, "Summary of Off -Si te  Water Mcnitoring For Radio- 
a c t i v i t y ,  Ju ly  Through September, 1962" 



The d a t a  presented i n  Table I i n a i c a t e  t h a t  t h e  concen- 
t r a t i o n  of polonium and tritillm i n  the Great M i a m i  River 
i s  w i t h i n  the maximum permissibfe  continuous concent ra t ion .  

I n  a d d i t i o n  to  the r i v e r  sample l o c a t i o n s  ind ica ted ,  on Map 
I, samples a r e  c o l l e c ~ e d  on a q u a r t e r l y  b a s i s  f a r t h e r  down- 
stream a t  Trenton, New Miami, New Baltimore, Miamitown and 
Elizabethtown, Ohio. 

AIR SAMPLING 

Monitoring of the  environ?lenssl a i r  f ~ r  t r i t i u m  concen- 
t r a t i o n  by means of  a c s n t i n ~ o u s  a i r  monitor mounted i n  a 
one-ton panel  t ruck,  was perfo=d r , ~ s t i n e l y  o u t  t o  a d i s -  
tance  of 20 miles from t h e  Labarakory. A t o t a l  of  156 
eva lua t ions  were made at- 54 d i f f e r e n t  loca r ions .  The l o -  
c a t i o n s  sampled f o r  tritllm are t he  same as the  ones sampled 
f o r  polonium and plutonium. The concent ra t ion  of  t r i t i u m  
i n  the  environmental a i r  has  b ~ e n  immeasurable t o  da te .  

Monitoring f o r  p a s s i b l e  polonium and plutonium i n  t h e  
environment i s  accomplished by p a r t i c u l a t e  a i r  sampling 
equipment a l s o  m~unted  i n  t h e  cne-ton panel  t ruck  used f o r  
t r i t i u m  a i r  sampling. During thFa q u a r t e r ,  a t o t a l  of  131 
a i r  samples w e r e  c o l l e c t e d  and analyzed. A long-l ived gross 
a lpha  determinat ion was made on f i l t e r  paper samples a f t e r  
s u f f i c i e n t  ti= had elapsed to permit t h e  decay of  shor t -  
l i v e d  daughter pr3ducts of radun and thoron. F i l t e r  paper 
samples a r e  counted fcr aLphs p a r t i c l e  emission i n  a low 
background propor t i e n d  counter .  

The concent ra t ion  of  a lpha acrivii-y detec ted  i n  t h e  envi-  
rcnment w a s  v e r y  low. A long counzing time a n a l y s i s  was 
performed on each f i l t e r  saxrqle i n  order  t o  o b t a i n  good 
counting prec is ion .  A t  t h e  low cancentracions de tec ted ,  
t h e  i so topes  a£ polonium and plutonium a r e  n o t  d i s t i n g u i s h -  
a b l e  from each o the r  o r  from the n a t u r a l  background rad io -  
actTvfify i n  the  a i r .  -If w e  compare the g r o s s  a-l-pha detec ted  
i n  the  environment ( see  Table 11) t o  t h e  Maximum Permissible 
Continuous Conp=+nt,raticn fisr polonitm i n  the environment, 
and assume t ha t  all alpha detec ted  i s  polonium, we f i n d  t h a t  
t h e  average pclunLum concent ra t ion  i s  only 0.014 pe r  cen t  
of t h e  permissible .  Our e f f l u e n t  s t ack  monitoring program 
f o r  t h i s  quar t e r  had ind ica ted  t h a t  we should expect  es- 
s e n t i a l l y  no d e t e c t a b l e  polonium i n  the  environment due t o  
t h e  opera t ions  a t  Mound Laboratory. 



I f  we compare the g ross  al?ha d f t e c ~ e d  i n  the  environment 
(see  Table I1 again) t o  t he  Maxirzz P e d s s i b l e  Cmtinuous 
Concentration for plutccium i n  the e ~ v i r o m e n t ,  and assume 
t h a t  a l l  alpha a c t i v i s y  detected i s  p2utoniuin, we f ind  that  
t he  average p l u t o n i - a  concen=raZion i s  w e l l  within  the  pe r -  
miss ib le ;  however, it is s i g n i f i c a n t  4.8 per  cen t  of the  
permiss ible  concentrat ion.  I n  order  ro determine the impact 
o f  Mound Laboratory plutonium work on the  environment, we 
must po in t  ou t  tha: t he  n a a r a l  background concentrat ion of 
a lpha contamination i n  the  air i n  sczthwestern Ohio i s  i n  
t he  range of  and occas ions l iy  exceeds the very lowpermissible 
concentra t ion f o r  plutoniun.  (see Ta5le 11, Section B) 

The impact of  plutcnium work at Murk Laboratory i s  a l s o  
placed i n  proper focus by referri~t t o  our s t ack  monitoring 
da t a .  During the  third ylarccr of 1962, the  average con- 
cen t r a t i on  of  plutc,nium in air. disc.harged from the  s tack  was 
wel l  wi th in  the pernissibie concentrat ion f o r  environmental 
a i r .  For t h i s  resscn,  and the  fact t h a t  the  a i r  i ~ r  d i s c h a r g -  
ed to  the  environment fro= a 200 fco: s tack  a t  a high ve- 
l o c i t y  which m u l d  yei.ld a high d i i a c i ~ n  f a c t o r ,  we can say 
t h a t  t he  plutonium and/or p o l m i u s  operat ions  have con t r i -  
buted an in s ign i f  i c sr .~  burden cc rad igacr iv icy  normally 
p resen t  i n  the a m s p h e r e .  

I n  Table 111, "Envirorinen'cal Msniroring Laca t i ons  and Results 
f o r  Long-Lived Aipha E d  tters, Ju ly  Through September 1962, " 
we have l i s t e d  fcr each saapl ing s i t e  the  number of samples, 
the  maximum concentr&zion, the  average concentra t ion and 
the average concentrat ion ic terms of per cen t  of the  max- 
imum permiss ible  conrinuous concentrat ion f o r  both  polonium 
and p l u t o n i m ,  Maps 2 and 3 show the l oca t ion  of sampling 
sites r e l a t i v e  to Mend laborat:ory, The s e l e c t i o n  of sites 
t o  be sampled depends upon the  wind d i r e c t i o n  on the days 
t h a t  samples aye co l lec ted .  S a p l e s  a r e  co l l ec t ed  upwind 
and downwind from the  r , lant  acccrdicg t o  rou te s  drawn up for 
t he  d i f f e r e n t  wind d i r e c t i o n s .  Since the sampling loca t ion  
i s  dependent on wind di rec . r ion,  it i s  un l ike ly  t h a t  a l l  
s i t e s  w i l l  be sampled during any one quar te r .  





MAP 1 
GREAT MIAMI RIVER SAMPLE LOCATIONS 
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The concen t r a t i on  of  r a d i o a c t i v e  m a t e r i a l s  de t ec t ed  i n  the  
environment surrounding Mound Laboratory,  Miamisburg, Ohio, 
du r ing  the  f o u r t h  q u a r t e r  and the  e n t i r e  year  o f  1962 i s  
presen ted .  The c o n c e n t r a t i o n  of polonium and t r i t i u m  i n  the  
Great  Miami River was w i t h i n  t he  maximum pe rmis s ib l e  l e v e l  
recommended by the  Nat iona l  Committee on Rad ia t ion  P ro t ec t ion  
and Measurements. The concen t r a t i on  of polonium and plu-  
tonium i n  the  environmental  air was a l s o  w i t h i n  the  maximum 
pe rmis s ib l e  l e v e l  recommended by the  Nat ional  Committee on 
Radia t ion  P r o t e c t i o n  and Measurements. There w a s  no d e t e c t -  
a b l e  concen t r a t i on  of t r i t i u m  i n  the  environmental  a i r  dur ing 
the  q u a r t e r  and t h e  e n t i r e  year  of  1962. 



I N T R O D U C T I O N  

This r e p o r t  p r e s e n t s  i n  summary form the  f i n d i n g s  of  the  
Environmental Monitoring Program conducted by the  Monsanto 
Research Corporat ion,  Mound Laboratory,  Miamisburg, Ohio. 
The program i s  planned and coord ina ted  w i t 1 1  r ega rds  t o  a l l  
of  the  v a r i o u s  p r o j  e c t s  performed t h e r e i n .  The moni tor ing 
procedures  used a r e  those  b e s t  s u i t e d  f o r  t h e  d e t e c t i o n  and 
measurement o f  r a d i o a c t i v e  m a t e r i a l s  which Mound Laboratory 
could c o n t r i b u t e  t o  t h e  environment. 

The maximum p e r m i s s i b l e  c o n c e n t r a t i o n  va lues  i n  a i r  and 
water  f o r  t he  r a d i o n u c l i d e s  i n  use  a t  Mound Laboratory a r e  
taken from the  U. S. Department o f  Commerce, Nat icna l  Bu- 
r eau  of  S tandards  Handbook 69. The maximum pe rmis s ib l e  
environmental  a i r  and water  c o n c e n t r a t i o n s  f o r  m a t e r i a l s  
used a t  Mound Laboratory a r e :  

Polonium 

A i r  - 2 x 10'" microcur ies  p e r  cub ic  cen t ime te r  

Water - 7 x 10-7 microcur ies  pe r  cub ic  cen t ime te r  

Plutonium 

A i r  - 6 x 10 - l4  microcur ies  p e r  cub ic  cen t ime te r  

Water - microcur ies  pe r  cub ic  cen t ime te r  

'Tritium 

A i r  - 7 x 10 -7  microcur ies  per  cub ic  cen t ime te r  

Water - 5 x  microcur ies  pe r  cub ic  cen t ime te r  



E N V I R O N M E N T A L  M O N I T O R I N G  

During the period covered by t h i s  r e p o r t ,  rad ioac t ive  mate- 
r i a l s  from Mound Laboratory have not  contr ibuted any meas- 
urable  penet ra t ing  r a d i a t i o n ,  such a s  gamma or  hard be ta ,  
to  the environment. Of the radio iso topes  i n  use a t  Mound 
Laboratory, only polonium, plutonium and t r i t i u m  a r e  poss ib le  
a i r  contaminants. Only polonium and t r i t i u m  a r e  poss ib le  
water contaminants. Water sampling and a i r  sampling a r e  d i s -  
cussed below i n  d e t a i l :  

WATER SAMPLING 

Liquid rad ioac t ive  waste ma te r i a l s  from polonium work a t  the 
Laboratory a r e  processed i n  a  s p e c i a l  waste d isposa l  p l a n t  
to  remove the r a d i o a c t i v i t y  to  the concentrat ion a t  which i t  
may be discharged to  the Great Miami River,  Liquid waste 
from plutonium work i s  small i n  volume and i s  handled sepa- 

' r a t e l y  a s  a  packaged waste r a t h e r  than being discharged to  
the r i v e r .  Helium-3 being p u r i f i e d  a t  Mound Laboratory con- 
t a i n s  small q u a n t i t i e s  of t r i t ium.  Liquid waste from t h i s  
work, a l s o  small i n  volume, i s  t r ea ted  separa te ly  ( d i l u t e d  
with water when necessary) to  a s su re  t h a t  the r a d i o a c t i v i t y  
content  i s  wi th in  the maximum permissible  concentrat ion 
before discharge t o  the Great Miami River. 

Aliquots  from the  Great Miami River a r e  co l lec ted  r o u t i n e l y  
each week from the Laboratory e f f l u e n t  stream a t  the poin t  
of discharge to  a  d is tance  of f i v e  miles  downstream, A 
weekly water sample i s  a l s o  co l l ec ted  from a drainage d i t c h  
which runs through the p l a n t  s i t e .  This d i t c h  ca r r i ed  o f f  
a l l  storm sewer water and eventua l ly  empties i n t o  the r i v e r .  
The t r e a t e d  l i q u i d  t r i t i u m  waste i s  discharged i n t o  the storm 
sewers; the waste d isposa l  p l a n t  e f f l u e n t  i s  discharged d i r e c t l y  
i n t o  the r i v e r  v i a  a  closed sewer l i n e .  A l l  of the samples 
c o l l e c t e d  from the r i v e r  a r e  analyzed f o r  polonium concen- 
t r a t i o n .  The drainage d i t c h  sample and c e r t a i n  r i v e r  samples 
a r e  analyzed f o r  t r i t i u m  concentrat ion.  

Data of our o f f - s i t e  water monitoring a r e  presente.d i n  Table I ,  
"Surmnary of Off -Si te  Water Monitoring f o r  Radioact iv i ty ,  
October through December, 1962. " 



The d a t a  p resen ted  i n  Table I i n d i c a t e  t h a t  t h e  concen- 
t r a t i o n  of  polonium and t r i t i u m  i n  the  Great  Miami River 
i s  w i t h i n  the  maximum pe rmis s ib l e  cont inuous c o n c e n t r a t i o n .  

I n  a d d i t i o n  t o  t he  River  sample l o c a t i m s  i n d i c a t e d  on Map I ,  
samples a r e  c o l l e c t e d  on a q u a r t e r l y  b a s i s  f a r t h e r  downstream 
a t  Trenton,  New M i a m i ,  ~ e w  Bal t imore,  M i a m i  town and E l i zabe th -  
town, Ohio. 

AIR SAMPLING 

Monitoring of t he  environmental  a i r  f o r  t r i t i u m  c o n c e n t r a t i o n ,  
by means of  a cont inuous a i r  incnitor mounted i n  a one- ton 
panel  t ruck ,  was performed r o u t i n e l y  o u t  t o  a d i s t a n c e  o f  20 
mi l e s  from the  Laboratory,  During t h i s  q u a r t e r  a t o t a l  o f  1 1 2  
e v a l u a t i o n s  were made a t  60 d i f f e r e n t  l o c a t i o n s .  The l o c a t i o n s  
sampled f o r  t r i t i u m  a r e  t h e  same a s  t he  ones sampled f o r  po- 
loaium and plutonium. The concen t r a t i on  of  t r i t i u m  i n  the  
environmental  a i r  has  been immeasurable t o  d a t e ,  

Monitoring f o r  p o s s i b l e  polonium and plutonium i n  t h e  
environment i s  accomplished by p a r t i c u l a t e  a i r  sampling equip-  
ment a l s o  mounted i n  .he one- ton panel  t r u c k  used f o r  a i r  
sampling. During t h i s  q u a r t e r ,  a  t o t a l  o f  115 a i r  samples 
were c o l l e c t e d  and ana lyzed ,  A long- l ived  g r o s s  a lpha  detr:r- 
minat ion was made on f i l t e r  paper samples a f t e r  s u f f i c i z n t  
time had e lapsed  t o  permi t  t he  decay o f  s h o r t - l i v e d  daughter  
p roduc ts  of  radon and thoron. F i l t e r  paper samples a r e  
counted f o r  a lpha  p a r t i c l e  emiss ion i n  a low background pro- 
por  t i o n a l  counte r ,  

The concen t r a t i on  o f  a lpha  a c t i v i t y  d e t e c t e d  i n  t he  envi ron-  
ment was very  low, A long count ing time a n a l y s i s  was per -  
formed on each f i l t e r  sample i n  o r d e r  to  o b t a i n  good count ing 
p r e c i s i o n .  A t  t he  low concen t r a t i ons  d e t e c t e d ,  t h e  i s o t o p e s  
o f  polonium and plutonium a r e  n o t  d i s t i n g u i s h a b l e  from each 
o t h e r  o r  from the  n a t u r a l  background r a d i o a c t i v i t y  i n  t he  a i r ,  
I f  we compare t he  g r o s s  a lpha  d e t e c t e d  i n  t h e  environment 

-- - -  ( s e e  Table 11) t o  t he  Maximum Permiss ib le  Continuous Concen- 
t r a t i o n  f o r  polonium i n  t h e  environment, and assume t h a t  a l l  
a lpha  de t ec t ed  i s  polonium, we f i n d  t h a t  t he  average polonium 
concen t r a t i on  i s  o n l y  0,009 pe r  c e n t  of  t h e  pe rmis s ib l e .  Our 
e f f l u e n t  s t a c k  moni tor ing program f o r  t h i s  q u a r t e r  had i n -  
d i c a t e d  t h a t  we should expect  e s s e n t i a l l y  no d e t e c t a b l e  
polonium i n  t he  environment due to t he  o p e r a t i o n s  a t  Mound 
Laboratory.  



I f  we comparc tllc g r o s s  a l p h a  d e t e c t e d  i n  t h e  env i ronmen t  
( s e e  T a b l e  1.1 a g a i n )  t o  t h o  Maxirnum P e r m i s s i b l e  C o r ~ t i n u o u s  
C o n c e n t r a t i o n  f o r  p l u t o n i u m  i n  tlle c n v i r c n m e n t ,  and assume 
t h a t  a l l  a l p h a  a c t i v i t y  d e t e c t e d  i s  p l u ~ o n i u ~ n ,  t:c Find t h a t  
t h e  a v e r a g e  p l u t o n i u m  c o n c e n t r a t i o n  i s  w e l l  witl-:in t h e  p e r  - 
m i s s i b l e ;  however.  i t  i s  s i g n i c i c a n t  3 .1  p e r  c e n t  o f  t h e  
p e r m i s s i b l e  concentration. I n  o r d e r  t o  d e t e r m i n e  t h e  impact  
o f  Mound L a b o r a t o r y  p l u t o n i u m  work on t h e  e n v i r o n m e n t ,  we 
must  p o i n t  o u t  t h a t  t h e  n a t u r a l  background c o n c e n t r a t i o n  o f  
a l p h a  c o n t a m i n a t i o n  i n  t h e  a i r  i n  s o u t h w e s t e r n  Ohio i s  i n  
t h e  r a n g e  o f  and o c c a s i o n a l l y  e x c e e d s  t h e  v e r y  low p e r m i s s i b l e  
c o n c e n t r a t i o n  f ~ r  p l u t o n i u a -  ( s e c  T a b l e  11, S e c t i o n  B) 

The i m r ~ a c t  o f  p l u t o n i u m  work a t  Mound L a b o r a t o r y  i s  a l s o  
p l a c e d  i n  p r o p e r  f o c u s  by r e f e r r i n g  t o  3 u r  s t a c k  m o n i t o r i n g  
d a t a .  Dur ing  t h e  f o u r t h  q u a r t e r  3f 1962,  t h e  a v e r a g e  con- 
c e n t r a t i o n  of  p l u t o n i u m  i n  a i r  d i s c h a r g e d  from t h e  s t a c l i  ;Jas 
w e l l  w i t h i n  t h c  p e r m i s s i b l e  c o n c e n r r a t i o n  f o r  e n v i r o n m e n t a l  
a i r .  For  t h i s  r e a s o n ,  and t h e  Eact  c h a t  t h e  a i r  i s  d i s c h a r g e d  
t o  t h e  environrncnt  f rom a 20d f o o t  s t a c k  a t  a hig11 v e i o c i t )  
which would y i e l d  a  h i g h  d i l u t i o n  f a c t o r .  we c a n  s a y  t h a t  
t h e  p lu ron ium a n d / o r  ~ o l o n i u m  o p e r a t i o n s  have  c o n t r i b u t e d  a n  
i n s i g n i f i c a n t  b u r d e n  t o  r a d i o a c c i v i  t y  n o r m a l l y  p r e s e n t e d  i n  
t h e  a t m o s p h e r e .  

I n  T a b l e  111, " ~ n v i r o n n e f i t a l  M o n i t o r i n g  Locac ionc  and R e s u l t s  
f o r  Long-Lived A l p h a  Emi t ters ,  Oc tobe r  Through December 1962.  I '  

we have  l i s t e d  f c r  e a c h  s a m p l i n g  s i t e  t h e  nunbe r  o f  s amples ,  
t h e  maximum c o n c e n t r a t i o n ,  t h e  a v e r a g e  c o n c e n t r a t i o n  and t h e  
a v e r a g e  c o n c e n t r a t i o n  i n  terns o f  p e r  c e n t  o f  t h e  maxinum 
p e r m i s s i b l e  c o n t i n u o u s  c o n c e n t r a t i o n  f ~ r  b o t h  po lonium and 
p l u t o n i u m .  Maps 2 and  3 show t h e  l o c a t i o n  o f  s ampl ing  s i t e s  
r e l a t i v e  t o  Mound L a b o r a t o r y . .  The selection o f  s i t e s  t o  be  
sampled depends  upon r h e  wind direction c f  t h e  day; t h a t  
s a m p l e s  a r e  c o l l e c t e d .  S a m ~ i e s  a r e  c o l l e c t e d  upwind and down- 
wind f rom t h e  p l a n t  a c c o r d i n g  t3 r o u t e s  drawn up f o r  t h e  d i f -  
f e r e n t  wind d i r e c t i o n s .  S i n c e  t h e  s ampl ing  l o c a t i o ~  i i  de-  
p e n d e n t  o n  w i n d  d i r e c t i o n ,  i t  i s  u n l i k e l y  t h a t  a l i  s i t e s  w i l l  
b e  sampled d u r i n g  any  o n e  q u a r t e r .  



A P P E N D I X  



MAP 1 
GREAT MIAMI RIVER SAMPLE LOCATIONS 
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The sencentration of radioactive materials detected 

i n  the environment surrounding Mound Laboratory, Miamisburg, 

Ohio, during the f i r s t  quarter of 1961 i s  presented. The 

concentration of polonium and tritium ia the Great Miami 

River was well within the maximum permissible level recom- 

mended by the National C o d t t e e  on Radiation Protection 

and Measurements. The concentration of polonim and pluto- 

nium i n  the environmental a i r  was also w e l l  within the -xi- 

mum permissible level  reconmended by the National C o d t t e e  

on Radiation Protection and Measuremznts. There was no 

detectable concentration of tritium i n  the environmental air 

during the quarter. 



11. Introduction 

This report presents i n  sumnary form the concentration of 

radioactive materials detected i n  the environment around Wund 

Laboratory. The monitoring procedures used are  those best 

suited to the determination i n  air  and r iver  water samples of 

those radioactive materials which Hound Laboratory could con- 

t r ibute  to the environment. 

During the period covered by t h i s  report,  no radioaczi-~e 

materials have been used which have contributed any measurable 

penetrating radiation such a s  gaxmna or  hard beta to the envfron- 

ment. 

Polonium, plutonium and tritium are possible a i r  ccntamin- 

ants; polonium and tritium are possible r iver  watez contaniinants. 

The maximum permissible concentration values in a i r  and 

water for the radionuclides i n  use a t  Wound Laboratory are taken 

from the U. S. Department of Comnerce, National Bureau a £  Szan- 

dards Handbook 69. The maximum permissible environmen:al a:: 

and water concentrations for materials used a t  Mound Laboratory 

are: 

Polonium 
- -  - -- - -- 

Air - 2 x microcroier per cubic centimeter 

Water - 7 x 10-7 micro curie^ per cubic centimeter 



Plutoni um 

A i r  - 6 x 10-14 microcuries per  cubic centimezer 

Water - 5 x lom6 microcurier per  cubic c e n t l ~ e z e r  

T r i t i um 

A i r  - 7 x loo7 mtcrocurier pe r  cubic centimerer 

Water - 5 x 10-3 microcurie8 per cubic centimeter 

111. Water Samplinq 

Liquid radioac t ive  waste  ater rials from polonium w r k  a t  

the Laboratory a r e  processed i n  a spec ia l  waste dlspcsat, p l a n t  

t o  remove the r a d i o a c t i v i t y  t o  the concentration a t  which it 

may be discharged t o  the  Great Mami River. Liquid waste frorc 

plutonium work i s  small i n  volume!. It Is  handled separately a s  

a packaged waste and not  discharged t o  the r i v e r .  Hel~m-3 be- 

ing pur i f ied  a t  Mund Laboratory y ie lds  small quaititlea of 

t r i t ium. Liquid waste from t h i o  w r k ,  a l so  s m a l l  i n  vtl.-xe, i i 

t rea ted  separately (d i lu ted  with water when necessary) z: as  r uri: 

t h a t  the r ad ioac t iv i ty  content i s  within the  maximurn ~ e r - i = s i > : e  

concentration before discharge t o  the Great Miad  Ri-:er. 

Aliquots of the waters of the h e a t  Mami River are col -  

l ec ted  rout ine ly  each week from the Laboratory.effluen: s c r e a c  

a t  the poin t  of discharge to the Great P Q f d  Rfster, to a dis- 

tance of f i v e  miles downstream. Once each quar ter ,  r i v e r  warer 



samples a re  collected a t  various locations between Franklin, 

Ohio, and Elizabethtown, Ohio, near where the Great Miami Rlyrer 0 
enters  i n to  the Ohio River. A weekly water sample i6 also  ccl -  

lected from a drainage d l  tch which tuns through the plan: site. 

This d i tch  ca r r ies  off a l l  storm e w e r  water, which eventxally 

empties i n to  the r iver .  The treated l iquid  tritium waete i s  

discharged in to  the storm sewers; the waste disposal plant  ef -  

f luen t  i s  discharged d i r ec t ly  i n to  the r i v e r  v i a  a clcsed sewer 

l ine .  A l l  of the samples collected from the r i v e r  a re  analyzed 

for  polonium concentration, The drainage d i tch  sample and pa r t  

of the r i v e r  samples a re  analyzed f a r  t r i t ium concentration. 

Data o f .ou r  o f f - s i t e  water xmnitoring a r e  presented i n  

Table I "Summary of Off-Site Wazer Mnitor inp f o r  Radisacti-riry, . 

January Through March, 1961," 

The data presented i n  Table I i ~ d i c a t e  t ha t  the concen:rs-. 

t ion  of polonium a- * tritim i n  the Great Miami River i s  wel 

within the maximum permissible coritinuaus concentratizz. 

Refer to the "Water Sample Locatfors" Map 1 on the  f.: ,: r *r-. 

ing page to  determine the l ~ c a t i o n  of the data presented in  

Table I mentioned above. 



' GILL,? MWI  l t l V C I  

1 .  

Other water ramples 
arm taken from the 
r i v a  a t  the cities 
derigmted from 
Trenton, Ohio, to 
Elizabethtoun, Ohio. 
(See Table I) 

GREAT M RIVER WATER ~~ UXATXOWS 



TABLE I 

SUMMARY OF OFF-SITE WATER MONITORING FOR RADIOACTIVITY 

JANUARY THROUGH MARCH, 1961 

I. ~01onLum. (A11 River Samples) 

Map 1 Code Number o f '  Maxinnrm Average Per Cent of MPC 
Sample Loeation N d e r  Samples Concentration* Concentration* fo r  Average* 

Mound Lab Effluent  2 9 6.67 x loo8 9.60 x loo9 1.37 

250 Yards Downstream 3 9 3.60 x 10-9 1.21 10-9 0.17 

\ Chautauqy Road Bridge 4 9 1.80 x loo9 2,OO x lo-10 0. 03 

Chau tauqq Dam 5 9 9.01 x loo9 le6O x log9 Oe23 

7 Hilea qrth of 
New Baltimore, Ohio 

New Bal t w r e  

HLamitownl, Ohio 

5 Hilee Nprth of 
E l izabe t~ town,  Ohio 

Elizabethltqwn, Ohio 

tkne 1 OeO OeO 0,OO 

tbne 1 O e O  O e O  

tlone 1 0.0 0.0 

tione 1 0.0 0.0 



I f .  Tritium ( A l l  River Samples, Except Drainage Ditch) 

Map 1 Code Number of Maxinnun Average 
Sample Loea tion Number Samples Concentration* Concentration* 

tlound Iab Drainage Ditch 1 9 2.0 x 10-3 2.22 10'~ 

Hound Lab Effluent 2 7 0.0 0.0 

Chautauqua Road Bridge 4 7 0.0 0.0 

Over-all 23 2.0 log3 8.70 x loo5 

* All concen-trations are i n  d c r o c u r i e s  per cubic centimeter. 

WC - Maximuna Permteeible Continuoue Concentration 

Per Cent of  HPC 
for Average* 



IV . A i r  Sampling 

Monitoring of :he environmental a i r  f o r  tri rim csr,: er ., 

t r a t i o n  by means of a continuous air monitor nnr;nted i n  a 2ne- 

ton panel truck, WAS performed rou t ine ly  ou t  tt. a dis:er.ce af 

20 miles from the Lab3ratory. A t o t a l  o f  108 evalr;s:lxs were 

mede a t  71 d i f f e r e n t  locat ions.  The loca t ions  sampled f?r  z r i -  

tium a r e  the saae as  =he ones saapled f o r  ~z',or.:um and p:*~c,:~ior..  

The concentration of tritiun i n  the enviranmen: has beer. :=.€a j - 

urable  to  date.  

Monitoring f o r  poss ib le  .polonium and plutonium i n  the er.?ri - 
ronment i s  accomplished by p a r t i c u l a t e  a i r  s a q l  rng eq;l:;lzcr.r 

a l s o  mounted i n  the one-ton panel truck used f s r  zri=:m a r r  

sampling. During t h i s  quar ter ,  a =oral  cf 150  a i r  s a q l e ,  uere 

col lec ted  and analyzed. A long-lived g r a s s  a lpha  ae c E r x r  i :i:r, 

on f i l t e r  paper samples col lec ted  was made x l y  af:e:. s ~ f f  i c e r r  r 

time had elapsed a f t e r  col lect icrr  tt p e r n i t  the  decay :f s n : - r r -  

l i ved  daughter products of radon and tho-n. F l l r e r  paper sax- 

plea a r e  counted f o r  alpha p a r r i c l e  emi~slcn i n  a 1 3 w  b a c k s z o - - ~ a  

proport ional  counter. 

The concentration of alpha act ivi tp detected i n  the envlr 5r,- 

ment was very _ - -  low. - _  A long cocr.ting - time ana lys i s  was perf#>rmed - - - - ---- 

on each f i l t e r  sample i n  order  to  ob ta in  good counting precis ion.  
- 



A t  the low concentrations detected, the isotopes of poloniuz and 

p lu ton im are  not distinguishable from each other or  from the 

natura l  background radioact iv i ty  i n  the air. I f  we compare rhc 

gross alpha detected i n  the environment (see Table XI) t o  the 

Maxixmxn permissible Continuous Concentration for  polonicm in 

the environment, and ass- that  a11 alpha a c t i v i t y  detecced I s  

polonium, we find tha t  the average polonium concentration would 

be only 0.047 per cent of the permfssible. 0a.x polonirzn e f f 1 ~ -  

en t  stack monitoring program for t h i s  quarter has shown that w e  

should expect essen t ia l ly  no detectable polonium i n  the en-rircn- 

ment due to  the operations a t  bund Laboratory. 

I f  we compare the gross alpha detected i n  the environment 

a (see Table I1 again) t o  the Maxiaum Permissible Continuous Con- 

centrat ion for  plutonius i n '  the environment, and aaaume that a l l  

alpha ac t iv i t y  detected i s  plutonium, we f ind thaz the a-rerag-; 

plutonium concentration would be w e l l  within the permlsslbie; 

however, i t  would be a significant 15.5 per cent cf t 5 e  ;ends- 

s i b l e  concentration. In  order to  detetmine the irnpac t of Mund 

Laboratory plutonium work on the environment, we m e t  point o u r  

tha t  the natural  background concentration of alpha contaminatlon 

i n  the air  i n  esuthweatem Ohio i s  la  the range of and frequenzly 

exceeds the very low permissible concentration f o r  plutonitrm. 

That i s  t o  say the normal gross alpha (long-lived) count In the 

environment is  usually a very s ignif icant  per cent  of and 



frequently exceeds the permitted alpha count fo r  p lu t cn im if 

the t o t a l  count were a t t r ibu ted  to plutonium, The l ~ p a c t  of 

plutonium w r k  a t  Wund Laboratory i s  a l so  placed i n  pr3per.f~- 

j -  \ cur' be. re fe r r ing  to our plutonium stack m~ni to r ing  data. During 
. . 

the f i r s t  quarter  of 1961, the average concentzaticn of p?u=onf ;~~  

i n  a i r  discharged from the stack waa w e l l  within the pellofssible 

concentration f o r  environmental a i r ,  For this reason, and the 

f a c t  tha t  the a i r  i s  discharged to the enviroment frcs a 200 

foot  stack a t  a high veloci ty which would yie ld  a high di lu t ion 

factor ,  we can say that  the plutmnlum operations (as w e l l  as  the 

polonium work) has contributed during t h i s  quarter,  an insrgnif l -  

cant burden to  the radioact iv i ty  nonnally present i n  the a w s -  

phere. 

In Table I1 "Sunxnary of Environment.1 Air Monitc ring for 

Long-Lived Alpha Emitters," we have l i s t e d  for each aarqlir?g 5 1  :c 

the number of samples, the maximum concentration, the average c : r -  

centrat ion and the average concentration in tetms of per cent : f 

the maxinnnn permissible continuous concentration for  both ; --, lc 7;-  ZI 

and plutonium. Maps 2 and 3 show the locat ion of eampling ai.:e; 

r e l a t i v e  to  Mound Laboratory, The se lect ion of sites to  be saz- 

pled depends upon the wlnd di rect ion on the days t h a t  samples a r e  

-. - - c o l l . e e t e d , . m l . e s - b u . s  -co.lle&ted. downorind. .from. the flan.t. .acc>rd------ -------- 

ing to  routes d r a m  up for  the d i f f e r en t  wind directions. Depend- 

ing upon wind direct ion,  it i s  l i k e l y  that a l l  sites w i l l  not be i 

sampled during any one qwr t e r .  - 10 - 







TABLE I1 

SUMHARY OF ENVIRONHENTAI, M I N I T O R I N G  FOR LONG-LIVED ALPHA EMITTERS 

JAF'UARY THROUGH MARCH, 1961 

Per Cent o f  Per Cent of 
Number of HaxinnFn Average Polonium XPC Plutonium HPC 

S-le b c a t i o n  Smplee Concentraticn* Concentration* for Averege* for Average* 

1, 3 m c t i o n  of Craine R u n  
Rd, & Mlar Rd. 

No eamples taken a t  h c a t i o n s  1 through 12 during thfe  quarter. 

2, Junction of Route 73 6 
Interetate  Route 75 

3, Red Lion, Ohio 

4, Lebanon, Ohio 

6. Junction of Bethany Rd, 
& Ha64m-Hontg-y Rd, 

7, Bethany, Ohio 

8, h woe, Ohio 

10. Jmc. 'qn cf Route 123 & 
day too-Oxf-. rd RJ. 



Per Cent of Per Cent of 
. Numberof Maximum Average Polonium MPC Plutonium MPC 

Sample Location Samples Concentration* Concentration* for Average* for Average* 

13. Mami m rive In h e a t r e  No samples taken a t  Location6 13  through 24 during th i s  quartr r. 
i n  Hiamiebpg (on 
Route 25) 

14. Junction of Farmingtmn 
Rd, & Chaupuqua Rd, 

15. Junction OF Farmingbn 
Ild, & union Rd, 

16. Junction of Farmingbtl 
R d m  & Butte  St ,  

19, Junction o t  Route 4 
& Boute 73 I 

1 

20. Junction og Route 4 
& Route 747 

21, N e w x i a m i ,  Ohio 

22, JunctFm oq West Elkton 
Rd, & Tolber t  Rd, 



In
 

In
 
0
 

. 
. . 

o
o

o
m

o
 

.
*

.
.

 0
 
. 

h
l 

c
l
 
w
 

Q
h

u
t

 
Q

I 
m

 
d

m
$

 

1
 o

b
b

b
 

d
 

rc
 

4
 

P
i 



Per Cent of 
Polonium MPC 
for  Averagekk 

0.0 

P e r  Cent of 
P l u t m i m  MPC 
for Average** 

Number of 
SaapLe Lccst ian Samples 

Haxinum 
Concentration* 

Average 
Concentration* 

38, Junct ion ok Union Rd. 1 
& Route 725 

39, Junction 04 Union Rd, 1 
& Hanaing Rd, 

40, Junct ion of Manning Rd. 1 
& Route 4 

41, Junct ion of Route 4 6 1 
Parmereville-West 
Car ro l l  b n  Rd, 

42, Junct ion of Dianmnd M l l  1 
Rd. 6 Mle Rd, 

43. Junction 04 C l a y b n  Rd, 1 
a Amity Bd. 

66, Brookfdlle, Ohio 1 

45. Jmc tion of Lexing b n  1 
Salem Rd. & Preble  County 
Line Rd. 

46, Junct ion of Lexington 1 
Salem Rd, & Engle Rd, 

47, Juhctine of Farcex*sville- 1 
West Alexandria Pike & 
DeChm: Rd. 
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Per Cent of  
Polonium MPC 
fo r  Average* 

Per Cent of 
Plutonium HPC 
f o r  Avereke* 

Number of 
Samples 

Average 
Concentration* Sample Location Concentration* 

76. Junction of Yankee St. & ' 2 
Route 725 

77. Centervi l le ,  Ohio 2 

78. Bellbrook, Ohio 2 

79. Xenia, Ohio 2 

80. Junction of  Spring Valley- 2 
P a i n t e r e v i l l e  Rd. & Route 
380 

81, Spring Valley, Ohio 2 

82, Ht. Holly, Ohio 2 

83, Junct ion o f .  Route 48 & 2 
Socia l  Row Bd, 

, Waldruhe Park 2 

85, Junction o f  Hound Rd, 2 
& Bemer Rd, 

86. Junct ion o f  Benner Rd, 2 
& Madeburg-Springboro Pike 

87. Junction of  Medlar Rd. & 2 
.Miandebug-Springboro Pike 

88. J m c t F o n  W~od Rd. & 2 
~ e r m y r s y a l  Rd. 
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I. SUMMARY 

The concentrationof radioactive materials  detectedin the 

environment surrounding Mound Laboratory, Ydadsburg, Ohlo, 

during the second quarter of 1961 i s  presented. The concen- 

t ra t ion  of polonium and t r i t i u m  i n  the Great Miami River was 

well within the maximum permissible l eve l  recommended by  t h e  

National Committee on Radiation Protection and Measurement=. 

The concentration of polonium and plutonium i n  the environ- 

mental a i r  was a l so  well within the maximum permissible level 

recommended by the National Committee on Radiation Prctect icn 

and Measurements. There was no detectable concentration of 

tritium i n  the environmental air  during the quarter.  



11. INTRODUCTION 

This repor t  presents i n  summary form the concentration of 

radioact ive materials detected i n  the environment around Mocnd 

Laboratory. The monitaring procedures used are those best :mi ted 

to  the  determination in a i r  and r ive r  water samples of those radio- 

act ive  materials which Mound Laboratory could contribcte to the 

environment . 
During the period covered by t h i s  report ,  no radioactive 

materials have been used which have contributed any measurabie 

penetrating radia t ion such a s  gamma o r  hard beta to the environ- 

men t . 
Polonium, plutonium and t r i t i u m  are possible a i r  contamin- 

ants;  polonium and tritium are possible r i v e r  water contaminants. 

The maximum permissible concentration values i n  a i r  and water 

fo r  the radionuclides i n  use a t  Mound Laboratory a re  taken f roa  

the U. S. Departaent of Coxmerce, National Bureau of Standards 

Handbook 69. The maximum permissible environmental a i r  an2 

water concentrations fo r  materials used a t  Mund Laboratcry are:  

Polonium 

A i r  - 2 x lo-'' microcuries per cubic centimeter 

Water - 7 x loo7 microcuries per cubic centimeter 

Plutonium 

A i r  - 6 x 10.~4 microcuries per cubic centimeter 

Water - 5 x loo6 microcuries per cubic centimeter 



T r i t i u m  

A i r  - 7 x log7 microcuries per cubic centimeter 

Water - 5 x 10-3 microcuries per cubic centimeter 

111. WATER SAMPLING 

Liquid radioactive waste materials from polonium work a t  

the Laboratory are  processedina special waste disposal p l a n t  

to remove the radioactivity . to  the concentration a t  which i t  

may be discharged to the Great Miami River. Liquid waste f rom 

plutonium workis small in volume. It i s  handled separately a s  

a packaged waste. and not discharged to the r iver .  Helium-3 be- 

ing purified a t  Mound Laboratory yields small quanti t ies of 

t r i t ium. Liquid waste from th i s  work, also small in  volume, i s  

treated separately (dilutedwithwater when necessary)to assure 

that  the radioactivity content i s  within the maximum permissi- 

ble concentration before discharge to the Great Miami River. 

Aliquots of the waters of the Great Miami River are  col- 

lected routinely each week from Lne Laboratory effluent stream 

a t  the point of discharge to  the Great Miami River, to a dis- 

tance of f ive  miles downstream. A weekly water sample i s  also 

collected from a drainage di tch which runs through the plant 

site. This  di tch car r ies  off  all's-tom sewer wa-ter, which even- 

tually empties into  the r iver.  The treated l iquid tr i t ium waste 
. . , :  f i f  r f a ,  - : ' * , . -  .7 

i s  discharged direct ly  into  t'he r iver  via  a closed sewer l ine.  



A l l  of the samples collected from the r i v e r  a r e  analyzed for 

polonium concentration. The drainage d i tch  sample and par t  of 

the r i v e r  samples a r e  analyzed for  tritium concentration. 

Data of our off-s i te  water monitoring a r e  presented i n  

Table I "Sumnary of Off-Site Water Monitoring For Radioactivity, 

April Through June, 1961." 

The data presented i n  Table I indicate that  the concentra- 

t ion of polonium and t r i t i u m  . i n  the Great Miami River i s  well 

within the maximum permissible continuous concentration. 

Refer to  the "Water Sample Locations" Map 1 on the follow- 

ing page to  determine the locat ion of the data presented i n  

Table I mentioned above. 



Great Miami River 
JI 

Mound Labora 

Drainage Ditch.. . 

GREAT MZAMI RIVER WATER SAMPLE LOCATIONS 

MAP1 

- 6 -  

t o r y  



TABLE I 

SUMMARY OF OFF-SITE WATER MONITORING FOR RADIOACTIVITll 

APRIL THROUGH JUNE, 1961 

I. Polonium (All  River S q l e e )  

Map 1 Coda 
Sample Location - Pw.nb er 

7-- 

mund Lab Effluent 2 

250 Yards Downstream 3 

Chautauqua Road Bridge t 

Chautauqua Dan 5 

Franklin, Ohio 6 

Average  
Concentration* - 

8.59 x 10'9 

1.66 n loP9 

1.39 x loo9 

1.53 x loo9 

1.53 x 1 0 ' ~  

2.94 x loo9 

P e r  Cent of WC 
for AverageA-b - 

1.23 

11. Tritium ( A l l  River Samples, Except Drainage Ditch) 

Wund Lab Drainage Ditch 1 13  6.0 x loo3  1.23 x loa3 24.6 

&und Lab Effluent 2 13 9.0  x loo3 6,92 x loo4 13.8 

chautauqua Road Bridgt  4 13 1.0 x 10-2 7.69 a loo4 15.3  

over- a l l  .3? I,O x 1.0"2 5 , 6 4  x '10"' 11.3 

.i. A].:! ,5t33.c en t i ,  a:1.:1, 1.a : ~ c ; w  ~~FJ:.ux.:s <* per c!.&.~..c ce.n ti.wa 

,.;. ~5 - p~:.:!,.sri,a 'Fa~! :? . : i+  :;2 :.r- C?n:~i.n:s:.~zi ContanWa t:!.on 



IV. AIR SAMPLING 

Monitoring of the environmental a i r  for  tritium co~cent ra-  

tion by means of a continuous a i r  monitor mounted i n  a one- t.gn 

panel truck, was performed routinely out to  a distance of  20 

miles from the Laboratory. A total of 123 evaluations were mads 

a t  68 different  locations. The locations sampled for t r i t i ~  

are  the same as the ones sampled for  polonium and plutonium. 

The concentration of tritium i n  the environment has been h e a s -  

urable to date. 

Monitoring far  possible polonium and flutonium i n  the environ- 

ment i s  accomplished by par t iculate  a i r  sampling equipment also 

mounted i n  the one-ton panel truck used for  tritium a i r  sampling. 

During t h i s  quarter, a to ta l  of 124 a i r  samples were collected 
' 0  

and analyzed. A long-lived gross alpha determination on f f l t e r  

paper samples collected was made only a f t e r  suff ic ient  t h e  had 

elapsed a f t e r  collection to  permit the decay of short-lived 

daughter products of radon and thoron. F i l t e r  paper samples are 

counted for alpha par t ic le  emission i n  a low background propcr- 

t ional  counter. 

The concentration of alpha ac t iv i ty  detected in the environ- 
-- . - - -. 

.- - -  - 
- 

m E i t  w= very low. A loG-co%ti* tis a n d y s i s  was perforned 

on each f i l t e r  sample i n  order to obtain good counting precisior.. 

A t  the low concentrations detected, the isotopes of polonium and a 



plutonium are not distinguishable from each other o r  from the 

natural  background radioact iv i ty  in the air. If  we compare the 

gross alpha detected i n  the environment (see Table 11) t o  the 

Maximum Permissible Continuous Concentration for polonium i n  the 

environment, and assume that  a l l  alpha ac t iv i ty  detected i s  

polonium, we find tha t  the average polonium concentration would 

be only 0.051 per cent of the permissible. O u r  poloniuin efflu- 

ent  stack mni tor ing program fo r  t h i s  quarter has shown that we 

should expect essen t ia l ly  no detectable polonium i n  the environ- 

ment due t o  the 'operations a t  Mund Laboratory. 

I f  we compare the gross alpha detected in the environment 

(see Table 11 again) to  the Maxinnrm Permissible Continuous Con- 

centrat ion for  plutonitnn i n  the environment, and assume that  a l l  

alpha ac t iv i ty  detected i s  plutonium, we f ind tha t  the average 

p1utoni.m concentration would be well within the permissible; 

however, i t  would be a s ign i f ican t  16.8 per cent of the permis- 

s i b l e  concentration. In  order to determine the impact of Mound 

Laboratory plutonium work on the environment, we must point out 

tha t  the natural background concentration of alpha contanination 

i n  the a i r  i n  southwestern Ohio is  i n  the range of and frequently 

exceeds the very l o w  permissible concentration fo r  plutonium. 

That i s  to  say the normal gross alpha (long-lived) count in  the  

environment i s  usually a very signif icant  per cent of and fre-  

quently exceeds the r e m i t t e d  alpha count fo r  plutonium i f  the 

- 9 -  



t o t a l  count were a t t r ibu ted  to  plutonium. The impact of p l u -  

tonium work a t  Mound Laboratory is  a lso  placed in proper focus . 

by re fe r r ing  to our plutonium stack monitoring data. During 

the second quarter of 1961, the average concentration of plu-  

tcnium i n  a i r  discharged from the stack was well within the 

permissible concentration for  environmental a i r .  For t h i s  

reason, and the f a c t  t ha t  the air i s  discharged to  the envi- 

ronment f r ~ m  a 200 foot  s tack a t  a high veloci ty which would 

yie ld  a high d i lu t ion  factor ,  we can say tha t  the plutonium 

operations (as w e l l  a s  the polonium work) has contributed dur- 

ing t h i s  quarter,  an ins ignif icant  burden to the radioact iv i ty  

normally present i n  %e atmosphere. 

I n  Table 11 "Summary of Environmental Air Monitoring for  

Long-Lived Alpha Emitters," we have l i s t e d  fo r  each sampling 

s i t e  the number of samples, the maximum concentration, the 

average concentration and the average concentration i n  terms 

of per cent  of the maximum permissible continuous concentration 

for both polonium and plutonium. Maps 2 and 3 show the locadon 

of saxupling sites r e l a t i v e  t o  Mound Laboratory. The se lect ion 

of s i t e s  to  be sampled depends upon the wind di rect ion on the 

days tha t  samples a r e  collected. Samples a r e  collected downwind 

f rom plant  accor-ding to  routes-drawn-up-f o r  -khe -di-ff eren t -- 
--A --- 

wind direct ions.  Depending upon wind direct ion,  i t  i s  l i ke ly  

tha t  a l l  s i t e s  w i l l  not be sampled during any one quarter.  

- 10 - 



MAP 2 

AIR SAMPLE 
LOCAT IONS 

AND POADMAP 

LOCATION O-t 





TABLE I1 

SUMMARY OF ENI'IRONMENTAL MONITORING FOR LONG-LIVED ALPHA EMITTERS 

Sample Location 

APRIL THROUGH JUNE, 1961 

Per Cent of Per Cent of 
Nunber of Maximum Averag? Po1oni.a MFC Plutonium MPC 

Samples Concentratian* Concentration* for  &rerage* f o r  Average.* 

1. Junction of Crains Run 1 - 0.18 x lo-14 0.009 3.0 
Rd. & Medlar Rd. 

2. Junction of  Route 73 & 1 - 0.72 x lo-14 0.036 12.0 
I n t e r s t a t e  75 

3. Red Lion, Ohio 1 - 0.0 0.0 0 .0  

4. Lebanon, Ohio - 1 - 0.0 0.0 0 .3  

5. South Lebanon, Ohio 1 - 0.45 x 10-l4 0.023 7.5 

6. Junction of Bethany Rd. 1 - 
& Mason-mntgomery Rd. 

7. Bethany, Ohio 1 - 4.59 r iuoL4 0.230 76.5 

8. kbnroe, Ohio 

9.  Blue Ball, Ohio 

l i ; .  J ~ n c t i o o  pi Rout.$ 123 rjr i - 
Da:y?,?rr-Qxic\t;'d Rci, 



Sample. Location 

Per Cent of Per Cent of 
Number of Maximum Average Polonium MPC Plutonium MPC 

Samples Concentration* ~ o n c e n t r a  tion* for  Average* f o r  Average** 

13. Miami Drivp I n  Theatre 1 0.050 16.5 - 0.99 x 10'14 
i n  Miadsburg (on 
Route 25) 

14. Junct ion OF Farming ton 1 - 3.60 x lo-14 0.180 60.0 
Rd. & Chautauqua Rd. 

15. Junct ion of Farmington 1 - 4.50 x lo-14 0.225 75.0 
Rd. & Union Rd. 

16. Junct ion  06 Farming ton 1 -- 
Rd. & But ter  St.  

17. C a r l i s l e ,  Ohio 1 - 0.0 0.0 0.0 

18. Middletown, Ohio 

19. Junction o£ Route 4 1 - 0.63 x lo-14 0.032 10.5 
& Route 73 

20. Junct ion  08 Route 4 1 - 5.86 x lo-14 0.293 97.7 
& Route 742 

21. New Miami, Ohio 1 - 0.54 x lo-14 0.027 9.0 

22. Junct ion  o e  West Elkton 1 - 
Rd. & Tolbe'rt Rdw 

23. Jac!csonburgl, Ohio 

24. Junct:i.c?r,. r.f !jetzler 
Rd . 6. Hi i:l.c:,a Rd . N3 Sam~1.e  taken a t  t h i ~  locat ion during thf a quar t-er. 

25. .June ti; :? f 1 . i ~ k . e ~  3 
c 1.17 x 1.08 x lo-14 0.056 18.0 

Mi 3 r d  .:'a ;.:.::z, .- Rd . Lh.kt7 & t i .  
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Sample Location 

Per Cent of Per ,Cent of 
Number of Maximum Average Polonium MPC Plutonium MPC 

SanPles Concentration* Concentration* for  Averagew f o r  Average4.'" 

40. Junct ion  of h n n i n g  Rd. 2 0.0 0.0 0.0 - 
& Route 4 

41. Junct ion  of lloute 4 & 2 0 . 8 1 x 1 0 - ~ ~  0 . 4 2 ~ 1 0 - l 4  0.021 7.0 
Farmersville-West 
Car ro l l  ton Rd,. 

42. Junct ion  of  DLamond Mill 2 0.09 x lo-14 0.05 x lo-14 0.003 0.8 
Rd. & Mile Rd,. 

43. Junct ion of Ckayton Rd. 2 0.45 x lo114 0.27 x looi4 0.014 4.5 
& Amity Rd* 

44. Brookville,  0hio 2 5.86 x 10'14 . 2.93 x lo-14 0.147 48.8 

45. Junct ion  of Lexington 2 0.18 x lo-14 0.09 x lo-14 0.005 1.5 
Salem Rd. & Pkeble County 
Line Rd. 

46. Junct ion  o f  ~ ~ x i n ~  ton 2 4.95 x lo-14 4.05 x lo-14 0.203 67.5 
Salem Rd. & J3ngle Rd. 

47. Junct ion  of  Farmersville- 2 - 0.0 0.0 0.0 
West ~ l e x a n d r i a  Pike & 
DeChan t Rd . 

48. Farrnersville, 'Ohio 2 0 . 2 7 ~ 1 0 ' 1 4  0 . 2 3 ~ 1 0 - l 4  0.012 3.8 

49. F i f t h  S t .  & Central  Ave. 2 0.54 x lo-14 0.27 x lo-14 0.014 4 . 5  
i n  Miamisburg, Ohio 

50. Junct ion of Upper River 2 
Rd. & Soldiers  Hoce- 
Miamisburg Rd, 

5 1 .  One mi le .  n.3r tli on 'Jpper 2. 5 . 0 5 x 1 0 - ~ &  2 . 7 5 ~ 1 0 " ~ ~  0.138 4 5 . 5  
RLvzr  Rd. f?::r:n sanp1.e IC5.0 
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Per Cent o f  Per Cent of 
Average Polonium MPC ?lutonium hPC 

Concentration* for  Average* fo r  Average*t 
N d e r  of 

Sample Location Samples 
Maximum 

Concentration* - 
0.90 x 10'14 52. Junction of Farmersvil le- 2 

West Carrol l ton Rd. & 
Soldiers  Home-West 
Carro l l  ton Rd. 

53. Dayton Speedway 2 

54. Dayton, Ohio 2 

55. Murlin Heights 2 

56. L i t t l e  York 2 

57. Clayton, Ohio 2 

58. Trotwood, Ohio 2 

59. Union. Rd, & Liberty- 2 
Dayton Rd. 

60, Union Rd,. & Bear Creek Rd. 2 

61. Harmon Field i n  Miamisburg 1 

62. Junction of Route 725 & 1 
Heincke Rd. 

63. Junction of Elm S t .  & 1 
Route 25 i n  West Carro l l  ton 

6 4 .  woody's Market in West 1. 
Carroll tor1 

65. Junction cf South Br.oad;~ay 1. 
& Dryden Rd. 



Per Cent of Per Cent of 
Number of Maximum Average Polonium MPC Plutonium M3C 

Sample Location Samples Concentration* Concentration* fo r  Average** f o r  Avorage** 

66. Junct ion of ?out@ 75 & 
Wagner Ford Rd. 

Junct ion of  Route 201  & 1 
Chambersburg kd. 

Fairborn,  ohiq 1 

Junct ion o f  Fairground Rd. 1 
& New ~ e r m a n ~ i ~ r e b e i n  Rd. 

B e l m n t  Auto Theatre 1 

Town & Countr): Shopping 1 
Center i n  Ketqering, Ohio 

Junct ion  of Yankee S t r e e t  1 
& Mad River Rd. 

Junct ion  o f  Maue Rd. & 1 
Linden Ave. 
Junction of  By;ers Rd. & 1 
Belvo Rd. 

Junct ion  of  Route 725 & 1 
Route 75 I 

Junct ion of  Yankee St. & 1 
Route 725 

Cente rv i l l e ,  Ohio 1 

Bellbroolc, 0518 1 



Sample Location 

Per Cent o f  Per Cent rjf, 
Number of Maximum Average Polonium MPC Plutonium MPC 
- Samples Concentration4 Concentration* for  Average* fo r  Average +& 

80. Junction of S ~ r i n g  Valley- 1 - 2.34 x lo-14 0.117 39.0 
P a i n t e r s ~ i l l e  Rd. & Route 380 

81. Spring Valley, Ohio 1 - 0.0 0.0 0.0 

82. M t .  Holly, Ohio 1 - 0.0 0.0 0.0 

83. J u n c t i m  of Route 48 5 1 - 0.18 x lo-14 0.009 3.0 
Social  Row Rd. 

84. Waldruhe Park 

85. Junction of Mound Rd. 1 - 0.81 x 10-14 0.041 13.5 
& Benner Rd. 

86. Junct ion of  Benner Rd. & 1 - 
Miamisburg-Springboro Pike 

87. Junction of Medlar Rd. & 1 - 
Miamisburg-Springboro Pike ' 

88. Junct ion of Wood Rd. & 1 - 
Pennyroyal Rd . 

89. Springboro, Ohio 1 - 0.0 0.0 0.0 

90. Junction of Route 122 & No samples taken a t  loca t ions  90 through 85 during t h i s  quarter .  
Utica Rd. 

91. Orgonia 

92. Harveysburg, Ohio  

93. Waynesville, O h i o  

94. By T:=ver on L . y t l ~ . -  
Five P c i n t s  Rd. 



Per Cent of Per Cent of 
Rmber of Maximuni Average Polonlum MPC Plutonium MPC 

Sample Location Samples - Conceritra tion.& concentration* for Average** for Aver age'; 

95. South Mon tgo9ery 
County Airport 

* A l l  concentratiqns are in  microcuries per cubic centimeter. 

** MPC - Maximum Permissible Continuous Concentration 



ENVIRONMENTAL MONITORING REPORT 

THIRD QUARTER 1961 

Health Physics Department 

P.  C.  Adam 

Date Issued: November 15, 1961 

MONSANTO RE SEARCH CORPORATION 

M O U N D  L A B O R A T O R Y  
MIAM ISBU RG, OHIO OPERATED F O R  

UNITED STATES ATOMIC ENERGY COMMISSION 
UIOOVeRNL(BNT COHIlUcr  NQ A T ' 1 ~ 1 )  





IT;* S G E R  SAMPLING 

TABLE OF CONTENTS 

Page 

Ma-, 1 Great Hami River Water Locations 6 

--L . O W A ~  - I S m a r y  of Off-Site Water Monitoring. 7 
for Radioactivity, July Through 
September 1961 

. .- 
A # ,  AIR SAMPLING 8 

PAP 2 A i r  Sample Locations and Road Map 11 

Mz? 3. A i r  Sample Lcrations and Road M ~ F  12 

Table XI Composite - A i r  Sampling Data for 13 
Long-Lfved Alpha Emitters, July 
Thxough September, 1961 

- 
A = U L ~  III Environinental Monitoring Locations 14 

ar=d R € ? S C ~ K S  for Long-Lived Alpha 
E s i  i - ~ e r s ,  Jc: y Through Sep remb ex, 1 9 6 1 



I. SUMMARY 

The concentration of radioactive materials detected ir, :fie 

environment surrounding Wund Laboratory, Miadsbcrg , Ohia , G-zr ;. 

ing the third quarter of 1961 is presented. The cancen%a~i.:n., 

of polcnium and tritium in the Great Mad River was w i c k  le i  the 

maximum permissible level recomnended by the Notisn.al CSXL'I.:CE 

on Radiation Protection and Measurements. The c3ncn,ri:r a s r ::r, r. f 

polonium and plutonium in the environmental air was also wizhtr; 

the maximum permissible level recommended by the Eszisr-el C.:-.a=. 

mi t tee  on Radistiion Protection and Meaeurements, '?here Wac nc. 

detectable concentrziti;3n of tritium in the envir'lme~:',i; 2.: 5 

during the quarser . 



11. INTRODUCTION 

This repart presents in summary form the findings cf. the I 
Environmental Monitoring piogratn conducted by the Mnsonto RE- 

search Corporation, Mound Laboratory, Miamisburg, Ohio. 

program is planned and coordinated with regards to all of =he 

various projects performed therein. The mjni-ring procedures 

used are those best suited for the detectton and msastrremea: of 

appropriate radioactive materials which Mrmd Laberatory ccrila 

contribute to t '..e envircnmen t . 
During the period covered by this report, no radioacrive 

materials have been used which hme csnkibuted any meas=2rsbir 

penetrating radiation s u c h a s g ~  or hard beta tothe e~vfrzn- 

men t . 
Polonium, plutonium and t r i t i w n  are possible air co~r,aai~~- 

ants ; polonium and tritium are p~ssible river w a t e r  contadrr..ar,~e, 

The maximum permissible concenmatian value8 in air ind .---.:z:. 

for the radionuclides in use at Mund Laboratcry aza takeen:.. i c  - 3  

the U. S. Department of Commerce, N 4 C L ~ n . a l .  Bureat 2 5  Star:.=.: J :- 

Handbook 69. The maxi.uxm permissible environmental sir an6 

water concentrations for materials ueed at Mound Labozs.~o-.]; s r z  : 

Polonium 

A i r  - 2 x log1' microcuries per cubic ccxi"ier 

Water - 7 x 10" microcuries per cubic cenciet.er. 



Plutonium 

Air - 6 x microcuries per cubic centi~ezer 

Water - 5 x loo6 microc~ries per cubic centin-2:er 

Tritium 

Air - 7 x 10.' microcuries per cubic centimezer 

Vater - 5 x loo3 microcuries per cubic centimgrer 

111. WATER SAMPLING 

Liquid radioactive waste materials from polonium work at rhe 

Laboratory are processed h a  special waste disposal plant ta re- 

move the radioactivity to the concentration at which it m y  b~ 

discharged to the Great Miami River. Liquid waste f r ~ m  plcr3nlxx1 

work is small in volume and is handled separately as a packaged 

waste rather than being discharged to the river. Heliurrt-.3 befn.g 

purified at Mound Laborator) yields small quantities of = x f : i l z ,  

Liquid waste from this wsrk, also s-11 in volune, is rrs:.rt 

separately (diluted with water when necessary) to ass:lse :.ha:. E ~ E  

radioactivity content is within the maxinun permissib.: s, c . x x  E; -:r i 

tion before discharge to the Grnat Miami River. 

Aliquots from the Great Miami River are collecreci r:~:iae:y 

each week from the Laboratory effluent stream at the p~ifii :f 

discharge to a distance of five miles downstream. A weekly va:zr 

sample i-s also collected frcm a drainage ditch which r i l n a  rhr s i~gh 

the plant site. This ditch carries off all storm sewer water  and 



eventually empties into the river. The treated liquid c-r i :.isin, 

waste is discharged into the storm sewers; the waste di rpssa.2 

plant effluent is discharged directly into the river via a 

closed sewer line. All of the samples collected from :he : ivzr  

are analyzed for polonium concentration* The drainage d i z z 3  

sample and part of t h e  river samples are analyzed for :ziti-a,. 

concentration. 

Data of our off-site water monitoring are presence5  is 

Table I "Summary of Off-Site Water Monitoring For Radioaczi;- icy,  

July Through September, 1961. " 

The data presente.' in Table I indicate that the c3ncer.zr.a.. 

tion of polonium and tritium in the Great Miami River i s  wl.::hi? 

the maximum permissible continuous concent. ation, 

- . .  Refer to the 'Water Sample Locations" Map 1 on =he :.:-. :.l...ir,g 

page to determine the location of the data presenred in Table ; 

mentioned above.  



Great Miami River 
5. 

Dral .nage Ditch.. . 

GREAT MIAMI RIVER WATER SAMPLE LOCATIONS 

MAP1 
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TABLE I 

SUMMARY OF OFF-SITE WATER MONITORING FOR RADIOACTIVITY 

JULY THROUGH SEPTEMBER, 1961 

1. Polonium (River Samples) 

Map 1 Code Number of Maximum Average Per Cent of MPC 
sample Location Number Samples Concentration* Concentration* f o r  Average* 

Mound Lab Eff luent  2 10 2.1  x log8 9.4 lo1g 1.34 

250 Yards Downstream 3 10 3.62 x 10" 3.6 x 10 -10 0.052 

chautauqua Road Bridge 4 10 1.99 x loo8 2.53 x 10" 0.361 

Chautauqua Dam 5 10 3.62 x log9 5.43 x 10 -10 0.077 

I 
Frankl in ,  Ohio 6 10 7.24 x 10-9 7.24 x 10-lo 0.103 

Over-all. 50 2.1 x loo8 2.71 x 10°9 0.387 

1 1  Trit ium (River Samples, Except Drainage Ditch) 

Mound Lab Drainage Ditch 1 9 1.7 x 1 0 ° 2  3.7 loo3 74.0 

Mound Lab Eff luent  2 9 9.0 loo3 2.6 x log3  52.0 

Chautauqua Road Bridge 4 9 6,O x loo3 1.4 10-3 28.0 

Over-a1 1 27  1 .7  x loo2 1 . 5 6  K 10'~ 51 .2  

'+ A1 I. coficenr:r:al.i.rn? are I P  zLc  r . - , c l ~ r . i  e?  Fer  c u b i c  cenr..imeter 

*-' W C  -. k 3 w i w ; n  P e : c ? i + s i b ; e  C ~ p : . i r ? c . - : u +  C3ncznr . t  3, :rr,  



IV. AIR SAMPLING 

r+.- -: Monitoring of the environmental air for tritium coccen, . a  on 

by means of a continuous air monitor mounted in a one-=or, ~ s n e l  

truck, was performed routinely out to a distance of 20 miles from 

the Laboratory. A total of 129 evaluations were made a: 88 differ- 

ent locations. The locations sampled for tritium are the same as 

the ones sampled for polonium and plutonium. The concenrr.ati-2n 

of tritium in the environmental air has been immeasurabie t.3 date. 

Monitoring for possible polonium and plutonium in t h e  envir~n- 

ment is accomplished by particulate air s q l i n g  equipinenr a=s.? 

mounted in the one-ton panel truck used for tritiurr air samFl i n g .  

During this quarter, a total of 155 air samples were coiiected 

and analyzed. A long-lived gross alpha determinaclon was made s~ 

filter paper samples after sufficient time had elapsed t.2 permtt 

the decay of short-lived daughter products of radon anc rhc~rr-n,  

Filter paper samples are counted for alpha particle emic.s:zn in 

a low background proportional counter. 

The concentration of alpha activity detected in the ec.vLr.zn- 

ment was very low. A'long counting time analysis was p = z f c z ~ e d  

. . 
on each filter sample in order to obtain good counting pxecril . .-n,  

- -Arthe- low concentr a-ti-ons de-eec-ted-, -t-heliso-topes- o f p d  d m 1  and --- 

plutonium are not distinguishable from each other or frcre :!I€ 

natural background radioactivity in the air. If we conpar e the 



gross alpha detected in the environment (see Table 111) co the 

Maximum Permissible Continuous Concentration for polonium in 

the environment, and assume that all alpha activity derecred 

is polonium, we find that the average polonium concentration 

would be only 0.060 per cent of the permissible. Our effluent 

stack monitaring program for this quarter had indicated that we 

should expect essentially no detectable polonium or pluton,ium 

in the environment due to the operations at Mound Laboracory. 

If we compare the gross alpha detected in the environment 

(see Table 111 again) to the Maximum Permissible Continuous Con- 

centration for plutonium in the environment, and assume t h a t  all 

alpha activity detected is plutonium, we find thac the average 

plutonium concentration would be well within the permissible; 

however, it would be a significant 5.7 per cent of the permissi- 

ble concentration. In order to determine the impact of Mound 

Laboratory plutonium work on the environment, we must poin t  our: 

that the natural background concentration of alpha contanination 

in the air In southwestern Ohio is in the range of and frequen::~ 

exceeds the very low permissible concentration for Fluconiurri. 

That is to say the normal gross alpha (long-lived) count ir. the 

environment is usually a very significant per cent of and fre- 

quently exceeds the permitted alpha count for plutonium if the 

total count were attributed to plutonium. The impact of piuconiilm 



work e t  k - m d  Laboratory i s  a l so  placed i n  proper focus by r e f e r -  

r ing  to our stack monitoring data. During the th i rd  quarter of 

1961, the average concentration of plutonium in  a i r  discharged 

f r o s  :he stack was well within the permissible concentration for  

envlrc:n=ntal a i r .  For t h i s  reason, and the f a c t  t ha t  the a i r  

i s  Zisc'rrsrged to the environment from a 200 foot  s tack a t  a high 

veLztisy wXch wouid yie ld  a high d i lu t ion  factor ,  we can say 

t h a t  tile plutcnk~m and/or polonium operations have contributed an 

InsL~zLZicant burden to  the radioact iv i ty  normally present i n  the 

ahzs-,k1-re. 

- - - 
A: T~:L= 111 'Enviromental Monitoring Locations and Results 

f c r  Lozg-Lived Alpha Emitters, July Through September, 1961," we 

. . hare - i szed  fcz each sampling s i t e  the number of samples, the 

~~;laxlr~!u'il cor,cenrratiorr, the average corrcentration and the average 

z s x e z r r z t i a n  ir, terns 3f per cent of the maximum permissible con- 

t h u c x s  ccncerrtrstLon for  both polonium and plutonium. Maps 2 and 

3 sk;v7 -:he loc2fiori cf s a w l i n g  s i t e s  r e l a t i v e  to  Mound Laboratory. 

Tke sele==ion of s i t e s  to  be sampled depends upon the  wind direc-  

tion cz  the 6ays t ha t  sarrples a r e  collected. Samples a r e  collzcted 

q w i n d  znd downwind from-the plant  according t o  routes drawn up fo r  - -  - -  - -- - - - 

the different win2 J i rec t ions .  Depending upon wind di rect ion,  i t  

i s  Llkely tha t  el1 s i t e s  w i l l  not  be sampled during any one quarter.  
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Per Cent o f  
Polonium MPC 
fo r  Average*' 

Per Cent of 
Plutonium MPC 
f o r  Aver agek4 

Number of 
Samples - - 

Maximum Average 
Concentration* 

1.58 x 10-l4 

S a m ~ l e  Location Concentration* 

13. M i a d  Drive I n  Theatre 2 
i n  Miamisburg (on 
Route 25) 

14. Junc t ion  of Farmington 2 
Rd. 6 Chautauqua Rd. 

15. Junc t ion  of Farmington 2 
Rd. & Union Rd. 

16. Junction of  Farmington 2 
Rd'. & But te r  S t .  

17. C a r l i s l e ,  Ohio 2 

18. Middletown, Ohio 2 

19. Junction of Route 4 2 
& Route 7 3  

20. Junc t ion  o f  Route 4 2 
& Route 747 

21. New Miami, Ohio 2 

22. Junct ion of West Elkton 2 
Rd. & Tolber t  Rd. 

24. ,Juncriqn 9 f  Hetzler 1 
Rd. 6 Hinkle R d .  

2.5. Junc i LFP c; f I..3wer 2 
Wamisbu rg  R d .  b U n  l-n R.d, 



Per Cent of 
Polonium MPC 
fo r  Average** 

Per Cent of 
Plutoniuv MPC 
f o r  Average** 

Maximum Average 
Concentration* Concentration* 

Number of 
Sample Location Samples 

26. Junction of 1 Lower 2 
Miamisburg Rd. & 
Jamaica Rd. 

27. Junct ion o f R o u t e  725 2 
& R o u t e 4  I 

I 

28. Germantown, Ohio 2 

29. Junction of ~ a n n i n g  Rd. & 2 
Fkmnersvil le~Johnsville Rd. 

30. Gra t i s ,  Ohi4 2 

31. Eaton, Ohio 2 

32. Camden, 0hio 2 

33. Somerville, Ohio 2 

34. Junct ion of Greenbush 2 
Rd. & Route 122 

35. Junct ion of Oxford Rd. 2 
& Browns Run Rd. 

36. Miartusburg South City 2 
L i d t  on Route 25 

37. June t. i ~ n  of ~ o u n d  Ave . 2 
& Route 25 

38. Junc a.Fc;n of Uni;?r? Rd. i 
6 Rmre 72'5 

.33. J 9 . n ~  :.i:v > f  !rni ?n Rd, i 
6. Mgnning Rd. 



Maximum Average 
Concentration* Concentration* 

Per Cent of 
Polonium MPC 
for Average** 

Per Cent of 
Plutonium MPC 
for Averagekk 

Number of 
Sample Location Samples 

40. Junction of Manning 2 
Rd. & Route 4 

41. Junction of Route 4 2 
& Farmersville-Wes t 
Carrollton Rd. 

42. m unction of Diamond 2 
Mill Rd. & Mile Rd. 

43. Junction of Clayton 2 
Rd. & Amity Rd* 

44. Brookville, Ohio 2 

45. Junction of L~ting ton Salem 2 
Rd. & Preble County Line Rd. 

46. Junction of Lexington 2 
Salem Rd. & Engle Rd. 

47. Junction of Farmersville- 2 
West Alexandria Pike & 
DeChant Rd. 

48. Farmersville, Ohio 2 

49. Fifth St. & Central Ave. 2 
in Miamisburg, Ohio 

50. Junction of Upper River 2 
Rd. 6 Soldiers Homes- 
Miamisburg Rd. 

51. One mile norch. qn Upper 2 
Ri-~er Rd. from sarnpie 1/50 



Per Cent of Per Cent of 
Number of Maximum Average Polonium MPC Plutonium MPC 

Sample Location Samples Concentration* Concentration* fo r  Average* f o r  Average** 

52. Junc t ion  of  qarmersvi l le-  2 3.60 x lo-14 3.24 x lo-14 0.162 54.0 
West Carroll5on Rd. & 
Sold ie r s  Home-Wes t 
Car ro l l  ton Rd.  

53. Dayton Speedway 2 3.15 x lo-14 3.06 x l0'l4 0.153 51.0 

54. Dayton, Ohio 2 0.36 x lo-14 0.18 x lo-14 0.009 3.0 

55. Murlin Heights 

56. L i t t l e  York 

57. Clayton, Ohio 2 0.45 x lo-14 0.23 x l0- l4  0.012 3.8  

58. Trotwood, ohio 2 1.17 x 1 0 - l ~  0.76 x lo-14 0.038 12.6 

59. Union Rd. & k ibe r ty -  2 - 
Dayton Rd. 

60. Union Rd. & Bear Creek Rd. 2 0.09 x lo-14 0.04 x lo-14 0.002 0.66 

61. Harmon Fie ld  i n  Miamisburg 3 4.50 x lo-14 1.65 x lo-14 0.082 27.5 

62. Junction of ~ o u t e  725 & 3 3.60 x lo-14 1.35 x 10-l~ 0.067 22.5 
Heincke Rd. 

63. Junction of  E l m  S t .  6 3 4.50 x lo-14 1.50 x lo-14 0. 075 25.0 
Route 25 in west Car ro l l  ton 

64. woody's Market i n  West 3 5.85 x lo-14 1.95 x 10-l~ 0.097 32.5 
c a r r o l l  ton 

65. Junction of South Broadway 3 4 . 9 5 ~ 1 0 - l 4  2 . 3 7 ~ 1 0  
- 14 0.118 39.5 

& Dryden Rd. 

66. J u n c t i ~ n  of Rout(, 7 5  d 3 0.18 x loa14 0.06 x lo-14 0.003 1 . U  
Wagner Ford Rd . 



Per Cent of Per Cent of 
Number of Maximum Average Polonium MPC Plutonium MPC 

Sample Location Samples Concentration* Concentration* fo r  Average** f o r  Average** 

67. Junction of Route 201 & 3 2.34 x lo-14 0.87 x 10-14 0.043 14.5 
Chambersburg Rd. 

1 68. Fairborn, Ohio 3 3.60 x 10 1.20 x 10-l4 0.060 20.0 

69. Junction of Fairground Rd. 3 0.18 x lo-14 . 0.06 x 10 - 14 0.003 1 .0  
&.New Germany-Trebein Rd. 

1 70. Belmnt  Auto Theatre 3 5.40 x lo-14 2.83 x 10- l~  0.141 47.1 

71. Town & Country Shopping 3 2.70 x l 0 - l4  0.90 x 1 0 ' ~ ~  0.045 15.0 
Center i n  Kettering, Ohio 

72. Junct ion of Yankee S t r e e t  3 0.63 x lo-14 0.36 x 10-14 0.018 6.0 
& Mad River Rd. 

73. Junction of Maue Rd. & 1 - 0.72 x lo-14 0.036 12.0 
Linden Ave. 

74. Junction of Byers Rd. & 1 - , O . o  0.0 0.0 
Belvo Rd. 

75. Junction of Route 725 & 1 - 0.18 x lo-14 0.009 3.0 
Route 75 

76. Junction of Yankee St.  & 1 - 0.18 x lo014 0.009 3.0 
Route '725 

77. Centerv i l le ,  Ohio 1 - 1.44 x l0- l4  0.072 24.U 

78. Bellbrook, Ohio 1 .4.95 x 10-14 0.247 82.5 

j 79. Xenia, Ohio 1 - 0.0 0.0 0.0 

80. Junct ion ot S p r i n g  Val ' ley- . 
1 - 0.36 x l0"l4 0.018 6 . U  

Painter svi?i e Rd. 6 Rol:? e 38@ 



I 
Sample Location j 

Per Cent of Per Cent of 
Number of Maximum Average Polonium MPC Plutonium MPC 

Samples Concentration* Concentration* f o r  Average* f o r  Average** 
I 

81. Spring Valley, Ohio 1 - 0.09 x l0'l4 0.005 1.5 

82. H t .  Holly, ohio 

83. Junct ion of ~ 4 u t e  48 & 1 - 5 -40 x 10-l~ 0.270 90.0 
Socia l  Row Rd+ 

84. Waldruhe park1 

85. Junction of M '  und Rd. P No samples taken a t  loca t ions  85 through 95 during t h i s  quarter. 
& Be.nner Rd. 

I 
86. Junct ion of Benner Rd. & 

Mamisburg- Springboro Pike 
I 

87. Junction of M;edlar Rd. & 
Miamisburg-Spgingboro Pike 

I 

88. Junction of wood Rd. & 
Pennyroyal ~ d i .  

I 
89. Springboro, Ohio 

1 .  

90. Junction of qoute 122 & 
Utica Rd. 

I 

91. Orgonia I 

92. Harveysburg, /Ohio 

93. Waynesville, 10hio 

94. BY TV Tower c/n Lytle.. 
Five Poir?.ts Rd. 

9 5 .  S.?uCh Men tgodrer y 
Coun t,y ~ i . , q n r  t 

0; 'A! l. cgr?.c~,;,~.c :;r.i<?n.; a r c  i~ n:c rocdr i e ~  per cl-rbir.- ce~t imezer .  
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I* SUMMARY 

The concentration of radioactive materials detected i n  the 

environment surrounding Bund Laboratory, Miamisburg, Ohio, dur- 

ing the fourth quarter of 1961 is presented, The concentration 

of polonium and tritium i n  the Great Miami River was within the 

maxiruum permissible level  recommended by the National Conunittee 

on ~ a d i a t i o n  Protection and Measurements. The concentration of 

polonium and plutonium i n  the environmental a ir  was a lso within 

the maximum permissible level  reconmended by the National Com- 

mittee on Radiation Protection and Measurements, There was no 

detectable concentration of trititnn i n  the environmental a i r  

during the quarter, 



11. INTRODUCTION 

Thie repor t  present8 i n  summary form the findings of the 

Environmental Monitoring Program conducted by the Monsanto Re- 

search Corporation, Mound Laboratory, Pflamisburg, Ohio. The 

program i s  planned and coordinated with regards t o  all of the 

various projects  performed therein. The monitoring procedures 

used a re  those bes t  suited fo r  the  detection and measurement of 

appropriate radioactive materials which Motmd Laboratory could 

contribute t o  the environment. 

During the period covered by t h i s  report ,  no radioactive 

materials have been w e d  which have contributed any measurable 

penetrating radia t ion such as gamma o r  hard beta t o  the environ- 

ment. 

Polonium, plutonium and t r i t i u m  are possible air contamin- 

ants;  polonium and tritium are possible r i v e r  water contaminants. 

The maximum permissible concentration  value^ i n  air and 

water f o r  the radionuclides i n  use a t  Mound Laboratory a r e  taken 

from the U. S. Department of Commerce, National Bureau of Stan- 

dards.Handbook 69. The maximum permissible environmental a i r  and 

water concentrations for materials used a t  Mound Laboratory are: 

Polonium 

M r  - 2 x 10'~~ d e r o c m i e s  per cubic centimeter 

Water - 7 x 10'7 microcuries per cubic centimeter 



Plutonium 

A i r  - 6 x 10'14 microcuries per cubic centimeter. 

Water - 5 x 10'~ microcuries per cubic centimeter 

T r i t i um 

Air - 7 x 10'7 microcuries per cubic centimeter 

Water - 5 x 10'3 microcwies per cubic centimeter 

111. WATER SAMPLING 

Liquid radioactive waste materials from polonium work at  the 

Laboratory are processed i n  a special waste disposal plant to  re- 

move the radioactivity to the concentration a t  which i t  may be 

discharged to the Great River . Liquid waste from plutonium 

work i s  small i n  volume and is handled separately a s  a packaged 

waste rather than being discharged t o  the r iver.  Helium-3 being 

purified a t  Mound Laboratory yields small quanti t ies of t r i t i u m .  

Liquid waste from t h i s  work, also small involtlme, i s  treated 

separately (diluted w i t h  water when necessary) t o  assure tha t  the 

radioactivity content is within the maximum permissible concentra- 

tion before discharge to  the Great Miami River. 

Aliquots from the Great Miami River are collected routinely 

each week from the Laboratory effluent stream a t  the point of 

discharge to a distance of f ive  miles downstream. A weekly water 
& 

sample is  also collected from a drainage di tch vhich runs through 

the plant site. This di tch carries off a l l  storm sewer water and 



eventually empties in to  the r iver .  The treated l iquid  tritium 

waste i s  discharged in to  the storm sewers; the waste disposal 

plant  ef f luent  is discharged d i r ec t ly  in to  the r ive r  v ia  a 

closed sewer l ine.  A l l  of the samples col'lected from the r i v e r  

are analyzed f o r  polonium concentration, The drainage d i t sh  

sample and pa r t  of the r ive r  samples a re  analyzed fo r  t r i t ium 

Data of our of f - s i t e  water monitoring a r e  presented i n  

Table I "S-ry of Off-Site Water Honitoring For Radioactivity, 

October Through December, 1961, '' 
The data p r e s e ~ t e d  i n  Table I indicate tha t  the concentra- 

t ion of polonium and tritium i n  the Great M f d  River is within 

the maximum permissible continuous concentzzation, 

I n  addition to  the water sazple locations identif ied on 

Map I, samples a r e  collected on a quarterly bas is  far ther  down- 

stream a t  Trenton, Ohio, New Miami, Ohio, New Baltimore, Ohio, 

Miamitown, Ohio and Elizabethtowa, Ohio, 



GREAT MIAMI RIVER WATER SAMPLE LOCATIONS 

MAP I. 
- 6 . -  



TABLE I 
SUMMARY OF OFF-SITE WATER MONITORING FOR RADIOACTIVITY 

OCTOBER THROUGH DECEMBER, 1961 

I. Polonium (River Samples) 
Map 1 Code Number of Maximum Average 

Sample Locations Number Samples Concentration* Concentration* 

Mound Lab Effluent 5 11 7.74 x .10-8. 9.36 x 10-9 
250 Yards Downstream 6 11 1.8 x loo9 1.62 x 10-lo 

chautauqua Road Bridge 7 11 1.8 x log9 3.2 x 10-lo 

Chautauqua Dam 8 11 3.6 x log9 6.48 x 10-l0 
Franklin, Ohio 9 11 0.0 0.0 

Trenton, Ohio 

New Miami, Ohio . 

None 1 0.0 

None 1 0.0 

New Baltimore, Ohio None 1 0.0 0.0 

Miamitown, Ohio None 1 0.0 0.0 

Elizabe thtown, Ohio None 1 8.0 0.0 

Over-all 60 7.74 x loo8 1.92 x log9 
11 Tritium ( ~ i v e r  Samples, Except Drainage  itch) 

Mound Lab Drainage Ditch 1 11 5.0 x 10-3 6.3 x loo4 
Mound Lab Effluent 5 11 2.0 x 10-3 1.8 x 10-4 
Chautauqua Road Bridge 7 11 2.0 x 10-3 2.7 x 10-4 

Over-all 33 5.0 x 10'3 3.6 x 10-4 

Per Cent of MPC 1 

fo r  Average* 

1.33 
0.023 

0.045 

0.092 

0.0 

* A l l  concen.grations a r e  i n  microcuries per cubic centimeter 

.k;k MPC - Maximum Permissible Continuous Concentration 
. - 



IV. A I R  SAMPLING 

Monitoring of the environmental a ir  fo r  tritium concentration 

by means of a continuous air monitor nrounted i n  a one- ton panel 

truck, was performed routinely out  t o  a distance of 20 miles from 

the Laboratory. A t o t a l  of 181 evaluations were made a t  59 d i f f e r -  

en t  locations. h e  locat ions s a p l e d  fo r  tritium a r e  the same as 

the ones sampled fo r  polonium and plutonium. The concentration of 

tritium i n  the environmental air  has been immeasurable t o  date. 

Monitoring f o r  possible polonftrm and plutonium fn the  enuiron- 

ment is  accomplished by par t i cu la te  a ir  sampling equipment a l so  

rrrounted i n  the one-ton panel truck used f o r  tritium air sampling. 

During th i s  quarter,  a t o t a l  of 159 air  samples were collected and 

analyzed. A long-lived gross alpha detersinat ion was made on f i l -  

t e r  paper samples a f t e r  suf f ic ien t  t i m e  had elapsed t o  permit the  

decay of short-lived daughter products of radon and thoron. F i l t e r  

paper samples a r e  counted for  alpha p a r t i c l e  enrission i n  a low 

background proportional counter. 

The concentration of alpha a c t i v i t y  detected i n  the environ- 

ment was very low. A long counting time analysis  was performed on 

each f i l t e r  sample i n  order to  obtain good counting precision. A t  

the low concentrations detected, tbe  isotopes of polonium and plu- 

tonium are  not  dist inguishable from each other  o r  from the natura l  

background rad ioac t iv i ty  i n  the air. If we compare the  gross alpha 



detected i n  the  environment (see Table XI) t o  the Maxi- Permis- 

s i b l e  Continuous Concentration for  polonium in the environment, and 

assume tha t  a11 alpha ac t iv i ty  detected i s  polonium, we f ind tha t  

the average polonium concentration would be only 0.045 per cent of 

the permissible. Our eff luent  stack monitoring program for  t h i s  

quarter had indiceted tha t  we should expect essent ia l ly  no detectable 

polonium or  plutonium i n  the environment due t o  the operations a t  

Mound Laboratory. 

If we compare the gross alpha detected i n  the environment (see 

Table 11 again) t o  the Maximum Permissible Continuous Concentration 

for  plutonium i n  the environment, and assume tha t  a l l  alpha ac t iv i ty  

detected i s  plutonium, we find tha t  the average plutonium concentra- 

t ion muld  be well within the permissible; however, i t  would be a 

sign1 f icant  14.8 per cent -of the permissible concentration. . In  

-order to  determine the impact of Mound Laboratory plutonium work on 

the environment, we must point out  tha t  the natural background con- 

centration of alpha contamination in the air i n  southwestern Ohio 

is i n  the range of and frequently exceeds the  very low permissr~.le 

concentration f o r  plutonium, That i s  to  say the normal gross alpha 

(long-lived) count i n  the environment i s  usually a very eignif icant  

per cent of and frequeatly exceeds the permitted alpha count fo r  

plutonium i f  the  t o t a l  count were a t t r ibuted to plutonium, The i m -  

pact of plutonium work a t  Mound Laboratory i s  also placed i n  proper 



focus by referring to  our stack monitoring data. During the fourth 

quarter of 1961, the average concentration of plutonium i n  a i r  dis-  

charged from the stack was well within the permissible concentration 

for  environmental air.  For th i s  reason, and the f ac t  that  the a i r  

i s  discharged to the environment from a 200 foot stack a t  a high 

velocity which would yield ah ighd i lu t ion  factor, we can say that  

the plutonium and/or polonium operations have contributed an insig- 

n i f  icant  burden to the radioactivity normally present the atmos- 

phere. 

In  Table I11 "Environmental Monitoring Locations and Results 

for  Long-Lived Alpha Emitters, October Through December, 1961," we 

have l i s t e d  for each sampling s i t e  the number of samples, the maxi- 
. . 

mum concentration, the average concentration and the average concen- 

t ra t ion  i n  terms of per cent of the maximum permissible continuous 

concentration for  both polonium and plutonium. Maps 2 and 3 show 

the location of sampling s i t e s  r e l a t ive  t o  Ibund Laboratory. The 

selection of s i t e s  to be sampled depends upon the wind direction 

on the days that  samples are  collected. Samples a re  collected up- 

wind and downwind from the plant according to  routes drawn up for 

the different  wind directions. Depending upon wind direction, ft 

i s  l ike ly  that  a l l  sites w i l l  not be sampled during any one quarter. 







TABLE 11 
.. 

COMPOSITE - AIR SAMPLING DATA FOR LONG-LIVED ALPHA EMITTERS 

OCTOBER THROUGH DECEMBER, 1961 

A, Downwind Sampling 
Per Cent of 

SarnPling Samples Maximum Average Polonium MPC 
Locations Collected Concentration* Concentration* for Averagew 

Be Upwind Sampling .. . . . 

12 24 2.28 x 10-13 1.65 x lod4 0.082 

C, Difference 

* A l l  Concentrations in  Tables I1 and I11 are i n  microcuries per cubic centimeter 

* MPC - Maximum Pewriasible Continuous Concentration 
- - 

Per Cent of 
Plutonium MPC 
for Average** 

42.3  



TABLE I11 

ENvIRPNMENTAL MINITORING LOCATIONS AND RESULTS FOR LONG-LIVED ALPHA EMITTERS 

OCTOBER THROUGH DECEMBER, 1961 
C 

Per Cent of Per Cent of 
Number of Maximum Average Polonium MPC Plutonium MPC 

Sample Location Samples Concentration* Concentration* for  Average** fo r  Average** 

1. Junction of Crpine Run 
Rd. 6 Medlar Rg. 

2. Junction of Ropte 73 & 1 - 0. 0 0.0 0.0 
. .  In te r s t a t e  75 

3. Red Lion, Ohio 1 - 0.27 x l0'l4 0.013 4.0 

4. Lebanon, Ohio 1 - 0.0 0.0 0.0 

5. South Lebanon,, Ohio 1 - 0.36 x lo-14 0.018 6.0 

6. Junction of ~ e t h a n ~  Rd. 1 - 
& Mason-Montgomery Rd. 

7. Bethany, Ohio 1 - 0.36 x 10 0.018 6.0 -14 

8. Monroe, Ohio 1 - 0.0 0.0 0.0 

9. Blue Ball, 0hio 1 - 0.54 x lo-14 0.027 9.0 

10, Junction of Route 123 & 1 - 0.18 x lo-14 0.009 3.0 
Day ton-Oxford Rd. 

11. Chautauqua, Ohio 1 - 0.18 x lo-14 0.009 3.0 





Per Cent of 
Polonium MPC 
f o r  Average* 

Per Cent of 
Plutonium MPC 
f o r  Averagew 

Number o f .  Maximum Average 
Samples Concentration* Concentration* Sample Location 

24. Junction of Hetzler 
Rd. & Hinkle Rd. 

25. Junction of Lower 
Miamisburg ~ d !  & 
Union Rd. 

26. Junction of Lower 
Miamisburg Rd! & 
Jamaica Rd. 

27. Junction of Route 725 
&' Route 4 

28. Germantown, 0hio 

. 29. Junction of +nning 
Rd. & Farmersville- 
Johnsville R4. 

30. Gratis, Ohio 

31. Eaton, Ohio 

32. Camden, Ohio 

33. Somerville, bhio 

34. June t ion of Greenbush 
Rd. & Route 122 

35. Junction of oxford Rd. 
& Browns Run1 Rd. 



Per Cent of  Per Cent of 
Number of Maximum Average Polonium MPC Plutonium MPC 

Sample Location Samples Concentration* Concentration* f o r  Average* f o r  Average* 

36. Miamisburg South City 2 4 . 4 1 ~ 1 0 - 1 4  3 . 5 5 ~ 1 0 - 1 4  0.177 59.1 
Limit on Route 25 

3;. Junction of  Mound Ave. Na samples were col lec ted  a t  locat ions 37 through 48 during 
& Route 25 t h i s  quarter  due t o  the  lack  of wind d i r e c t i o n  toward t h a t  

area a t  the prescribed sampling times. 
38, Junct ion of Union Rd. 

& Route 725 

39. Junct ion of  Union Rd. 
& Manning Rd, . 

40, .Junction of  Manning 
Rd. & Route 4 

41, ' Junction of  Route 4 
& Famersville-Wes t 
Carro l l ton  Rd, 

42, Junct ion of  Diamond 
Mil l  Rd, & Mile Rd. 

43, Junction o f  Clayton 
Rd, & Amity Rd, 

44. Brookville, Ohio 

45, Junct ion of Lexington 
Salem Rd, 6 Preble 
County Line Rd, 

46, Junction of  Lexington 
Salem Rd. & Engle Rd. 





Sample Location 

58. Trotwood, Ohio 

59. Union Rd. & Liberty- 
Dayton Rd. 

60. Union Rd. 6 Bear 
Creek Rd, 

61. Harmon Fie ld  i n  
Miamisburg 

62. Junction of Route 725 
& Heincke Rd. 

63. Junction of Elm St. 
& Route 25 i n  West 
Carroll ton 

64. woody's Market i n  
Car ro l l  ton 

65. Junction of South 
Broadway 6, Dryden Rd. 

66. Junction of Route 75 
& Wagner Ford Rd. 

67. Junction of Route 201 
& Chambersburg Rd. 

68. Fairborn, Ohio 

Number of 
Per Cent of  

Maximwn Average Bolonium MPC 
Samples Concentration* Concentration* f o r  ~verage** 

Per Cent of  
Plutonium MPC 
f o r  Average** 



Per Cent of Per Cent of 
Number of Maximum Average Polonium MPC Plutonium MPC 

Sample Location Samples Concentration* Concentration* f o r  Average** f o r  Average** 

69, Junct ion o f  Fair-  4 3.87 x lo-14 1.15 x lo-14 0.057 19.1 
ground Rd, & New 
Germany-Trebein Rd. 

70. Belmont Auto Theatre 4 1 6 . 1 1 x 1 0 - ~ ~  5 . 6 7 ~ 1 0 . ~ ~  0.283 94.5 

71. Town & Countr)c Shopping 4 2.97 x 10 -I4 0.81 x lo-14 0.040 13.5 
center in Kettdring , Ohio 

b unction o f  Yankee St ,  
& Mad River Rd, 

Junct ion o f  Haue Rd. 
& Linden Ave, 

Junct ion o f  Byers Rd, 
Belvo Rd, 

Junct ion o f  Rdute 
725 & Route 75 

Junct ion o f  Yankee St. 
& Route 725 

Centerv i l le ,  Ohio 

Bellbrook, Ohio 

Xenia, Ohio 

Junction o f  Spring 
Valley-Paintersvi l le  
Rd, & Route 380 



Sample Location 

81. Spring Valley, Ohio 

82. M t a  Holly, Ohio 

83. Junction of Route 
48 & Social Row Rd. 

84. Waldruhe Park 

85. Junction of  Mound 
Rd. & Benner Rd. 

86. Junct ion of  Bsnner 
Rd, & Miamisburg- 
Springboro Pike 

87, Junct ion of  Medlar 
Rd, & Miamisburg- 
Springboro Pike 

88, Junction of  Wood Rd. 
& Pennyroyal Rd. 

89, Springboro, Ohio 

90, Junction of Route 
122 & Utica Rd. 

91, Orgonia 

920 Harveysbug, Ohio 

93@ Waynesville, Ohio 

Number of 
Samples 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Maximum 
Concentration* 

Average 
Concentration* 

Per Cent o f  Per Cent of 
Polonium MPC Plutonium MPC 
for Average* f o r  Average* 



Sample Location 

Per Cent of  Per Cent of 
Number of  M a x i m  Average Polonium MPC Plutonium MPC 

Samples Concentration* Concentration* for Average* for Average* 

94. By TV Tower on, 2 0.81 x 10-14 0.40 x lo-14 0.020 6 . 6  
Lytle-Five Points Rd. 

I 

95. South Montgomery 
County ~ i r ~ o r  ti 

* A l l  ~oncentra tionis are i n  microcuries per cubic centimeter 

jtfir MPC - Maximum Perjdssible Continuous Concentration 
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Monsanto Chemical Company has conducted a r o u t i n e  environ- 

z d n t a l  a i r  monitoring program i n  the  southwestern sec t ion  of Ohio 

f o r  the  determination of rad ioac t ive  materials s i n c e  operat ions 

began a t  Mound Laboratory i n  Miamisburg, Ohio, i n  1949. Monsanto 

Chemical Company operates  Mound Laboratory under Atomic Energy 

Cormnission Contract . 
Some 67 loca t ions  a r e  monitored rout ine ly .  These sampling 

loca t ions  l i e  i n  a l l  d i r e c t i o n s  from the  Laboratory out  t o  a 

d i s t ance  of approximately 40 miles. 

The rad ioac t ive  isotopes i n  use a t  t h i s  Laboratory a r e  

tritium, a low energy be ta  emi t te r ,  polonium and plutonium which 

a r e  alpha emit t ing isotopes.  During the period covered by the 

a t tached summary a i r  monitoring repor t s ,  no rad ioac t ive  mater ia l s  

have been used which have contr ibuted any measurable penet ra t ing  

ioniz ing  r a d i a t i o n  such as gamma or hard be ta  t o  the  environment. 

Since more than one alpha emi t t ing  i so tope  has been i n  use 

simultaneously i n  the  Laboratory, one phase of our air monitoring 

c o n s i s t s  of making a gross  alpha a n a l y s i s  of a l l  air  samples col-  

lected.  

During the year  1959, a p a r  of t r ans i t  ion ,  the  primary alpha 

- -- - - - - - - - - - - - -- - - 

e m x t i n g  -isotope?hich c a d  have c o s i b u t a  t o  t h e  environmental 

background was polonium. From the  da ta  given i n  t h e  a t tached 

"Summary of Environmental A i r  Monitoring...January Through December, 

UNG WIFlED 
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1959" under "Gross ~ l p h a "  the  average concentration of a l l  alpha 

a c t i v i t y  i n  the  samples co l l ec ted  was 1.09 x 10'13 microcuries per 

cubic centimeter of air .  This concentration, i f  assumed t o  be a l l  

polonium, i s  0.054 per cent  of  the  max imum permissible continuous - 

concentrat ion i n  a i r  f o r  t h i s  isotope. 

During the  f i r s t  qua r t e r  of 1960, as presented in  the data i n  

the astached "Summary of Environmental A i r  Moni tor ing  . . .January 

Through March 1960" under "Gross Alpha," the average alpha a c t i v i t y  

i n  the envircnment was 1.73 x looU microcuries per c u b i c  centimeter 

of a i r .  During t h i s  period, both polonium and plutonium would have 

been poss ib le  contaminants coa t r ibuted  t o  the environmental bac.k- 

ground. Since the maximum p e m i s s i b l e  continuous concentration of 

plutonium i n  the  atacsphere i s  considerably lower (by a fac to r  of 

3,000) we assume t h a t  the  gross alpha count is  contr ibuted so le ly  

by the plutonium. In  t h i s  csae,  the  gross  alpha a c t i v i t y  detected 

w a s  28.8 per  cen t  of the maximum permissible continuous concentration 

f o r  plutonium i n  the air .  

Monitoring f o r  tritium i n  t h e  environment was a l s o  conducted , 

during 1959 and is  being continued a t  the  present  time. Monitoring 

f o r  t h i s  isotope is performed r o u t i n e l y  out  t o  a d is tance  of f i v e  

miles  i n  a l l  d i rec t ions  around the  Laboratory. Some 54 locations 

a r e  monitored. The concentrat ion of t h i s  isotope i n  the  environ- 

ment has been immeasurable t o  date.  



The maximum permissible  continuous concentrat4on of the  var ious 

radio iso topes  i n  t h e . a i r  has  been set by the  National Committee on 

Radiat ion Protec t ion  and Measurements. 

I n  addi t ion  t o  the environmental air monitoring program, 

Monsanto Chemical Company conducts concurrently a r o u t i n e  moni- 

t o r i n g  program f o r  the waters of the  Great M i a m i  River. Liquid  

r ad ioac t ive  waste mater ia l s  from polonium work a t  the  Laboratory 

a r e  processed i n  a s p e c i a l  waste d i sposa l  p l a n t  t o  remove the  radio- 

a c t i v i t y  so t h a t  the concentrat ion i n  the  water f i n a l l y  discharged 

t o  the  r i v e r  i s  w i t M  the  asximum permissible continuous concentrat ion 

reconmended by the ~ a t i o n a l  Cormnittee on Radiation R o t e c t i o n  and 

Measurement. 

Llquid waste from p l u t o n i m  work is  very small i n  volume. It 

i s  handled separa te ly  as a packaged waste and no t  discharged t o  

the r i v e r .  

Liquid waste from tritium work, also very small i n  volume, 

i s  t r e a t e d  separa te ly  t o  a s su re  t h a t  t h e  r a d i o a c t i v i t y  content  i s  

within the  maximum permissible  continuous concentrat ion before dis- 

charge t o  the  Great M i a m i  River. During 1959 and t o  t h i s  da te ,  the 

- concentrat ion of t h i s  isotope i n  a l l  r i v k  water- samples h a s  been 

below the  l i m i t s  of de tec t ion  except f o r  one sample. This  sample 

yielded a concentrat ion of 0.OG3 microcuries per cubic  cent imeter  

of water.  The permissible concentrat ion of t h i s  i so tope  i n  water 
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is  0.050 microcuries per cubic centimeter .* This p a r t i c u l a r  sample 

was, therefore ,  6 per c e n t  of the  permissible continuous concentration. 

Data obtained from our rou t ine  monitoring f o r  polonium in the 

Great M i a m i  River during 1959 is  presented i n  the  at tached ar wary 

of Monitoring f o r  Radioact ivi ty  i n  the  Great M i a m i  River, January 

Through December, 1959.'' The h ighes t  de tec table  average concen- 

t r a t i o n  appeared, as would be expected, a t  the  locat ion where the 

e f f l u e n t  stream e n t e r s  the  r i v e r .  The average concentration a t  

t h i s  po in t  was l3.57 x 10.' microcuries per  cubic centimeter of 

water. The maximum permissible continuous concentration of polonium 

i n  the  r i v e r  w a t e r  as.recomrrended by the  National Ccmmittee on 

Radiation and Measurement is  7 x loo6 microcuries per cubic centimeter 

of w a t e r . *  Therefore, the  h ighes t  polonium concentration is  s l i g h t l y  

less than two per cent  of the  permitted level .  There was no polonium 

detec table  i n  the  water beyond f i v e  miles downstream. 

The h ighes t  average polonium concentration determined during 

the  f i r s t  qua r t e r  of 1960, as presented i n  the  at tached "Sununary 

of Monitoring f o r  Radioact iv i ty  i n  the  h e a t  Miami River, January 

Through March, 1960" was 32.60 x loo8 microcuries per  cubic cent i -  

meter of w a t e r .  This represents  4.6 per  cen t  of the  permitted level .  

There w a s  no polonium de tec tab le  tn the water beyond f i v e  miles 

downstream. 

* That quan t i ty  which may be continuouely present  i n  dr inking water. 



I. Gross Alpha 

SUMMARY OF ENVIRONMENTAL AIR MONITORING 

Mom LABORATORY, MIAMISBURG, OHIO 

JANUARY THROUGH DECEMBER, 1959 

Distance From Average 
'Mound Laboratory Concentration 

0 - 5 miles 

5 - 15 m i l e s  

15 - 30 miles 

30 - 40 miles 

Number o f  
Sampling Locations 

Maximum permiss ible  continuous concentrat ion i n  eir - polonium is  

2 x 1 0 - ~ ~ ~ c / C c  

11. Tritium 

We have found no detec table  concentration of t h i s  i so tope .  



S-RY OF ENVIRONMENTAL AIR MONITORING 

MOUND IABORATORY, KIAMISBIJRG, OHIO 

JANUARY THROUGH MARCH 1960 

I. Gross Alpha 

Distance From Average Number of  
Mound Laboratory Concentration Samolinn Locations 

0 - 5 miles 1.84 x lo'13 p / c c  1 2  

5 - 15 miles 2.06 x 1 0 ' ~  pc/cc 15 

15 - 30 m i l e s  1.62 x 10"~ pc/cc 26 

30 - 40 miles 1.49 x lo113 p / c c  14 

Maximum permissible continuous concentration i n  a i r  - plutonium 

i s  6 x 1 0 - ~ ~ c / c c  

11. Tritium 

We have found no de tec table  concentrat ion of t h i s  isotope. 
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S t ! Y  OF MONITaRING FOR RADIOACTIVITY IN 

THE GREAT MIAMI RIVER, JANLMRY 

THROUGH DECEMBER, 1959 

MOUND IABORATORY, MIAMISBURG, OHIO 

I. Polonium 

Sample Location* 

Mound Lab Effluent 

200 Yards Downstream 

250 Yards Downstream 

300 Yards Downstream 

1 Mile Downstream 

2 Miles Downstream 

5 Miles Downstream 

Over 5 Miles Downstream 

Average Concentration 
in p / c c  

Maximum permissible continuous concentration in water is 7 x lou6 p c / c c .  

* The first sampling location in the river is the point at which the 
Laboratory effluent stream contacts the river. 

11. Tritium 
- - --- - 

6ne sample yielded a concentration of 0.003 pc/cc of water. 

All other samples indicated no tritium present. 

Maximum permissible continuous concentration in water is 0.050 p c  l c c  . 



SUMMARY OF MONITORING FOR RADIQACTIVITY I N  

THE GREAT MIAMI RIVER, JANUARY 

THROUGH MARCH, 1960 

MOUND UBOBATORY, MIAMISBURG, OHIO 

I. Polonium 

Sample Location* 

Mound Lab Effluent 

200 Yards Downstream 

250 Yards Downstream 

300 Yards Downstream 

1 Mile Downstream 

2 Miles Downstream 

5 Miles Downstream 

Over 5 Miles Downstream 

Average Concentration 
in pc/cc 

Maximum permissible continuous concentration in water is 7 x uc/cc. 

* The first sampling location in the river is the point at which the 
Laboratory effluent stream contacts the river. 

11. Tritium 

All samples indicated no tritium present. 
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This report presents in summary form the concentration of radio- 

active materials detected in the environment around Mound Lahor- 

e 
atory, The monitoring procedures used are those best suited to 

the determination in air and river water samples, those radio- 

active materials which Mound Laboratory could contribute to the 

environment. 

During the period covered by this report, no radioactive mte- 

rials have been used which have contributed any measurable pene- 

trating radiation such as gamma or hard beta to the environment. 

Polonium, plutonium and tritium are possible air contaminants; 

polonium and tritium are possible river water contaminants. 

Aliquocs of the waters of the Great Miami River were collected 

routine1 y each week from the Laboratory effluent stream at thz  

point  o f  d?scl\nrl;e to tho river,  to  a distance or' five miles 

dota~straan, Data on river water monitoring are presented i n  

rho attached "Sumury of klonitoring for Radioactivity i n  the 

Croa t  Hlanl Rlvar, A p r i l  Through June, 1960." The highest de- 

r=ttnbAe avornso concontration appeared a t  the location whore 

C ! ~ G  o f f  ~ U O I I C  rtronm enteru the rivar. The average concentration 

- -%7- 
a t  rh-ii-jGlnt war 676-2 r 10 microcuries per cubic centimeter 

o! uacot. Tttir lad lca tca  that the effluent discharge concentra- 

C I P I I  w a a  practical l y a t  the maximum permiesibla c o n c c ~ ~ t r a t  ioil 



for this quarter. The average concentration of all s a m p l e s  

collected in the river proper was 0.012 x 10" microcuries prr -- 
cubic centimeter, which is approximately 0.2 per cent of ~ h e  

maximum permissible. 

Liquid radioactive waste materials from polonium work a t  t h e  

Laboratory are processed in a special'waste disposal p l a n t  to 

remove the radioactivity to the concentration at which i t  m y  

be discharged to the river. Liquid waste from plutoniun woslc 

is small in volume. It is handled separately as 2 package< 

waste and not discharged to the river. Ha1i1.m-3 being puri- 

fied at Mound Laboratory yields small quantities of triciur:. 

Liquid waste from this work, also small in volune, is treetcd 

separately to assure that the radioactivity content is within 

the naxi- permissible concentration before diachzrge to the 

Great Miami River. During this quarter, the concentracicn cf 

this isotope la river water samples has been below the lizics 

of detection. 

Mozitoring of the environmental air For tritium c~ncentr~rlon, 

by raens of a continuous air monitor muntec? in E one-tor' pa2-  

el truck, is performed routinely out to e distance of five 

miles in all directions around the Laboratory. Sere 5L l c c a -  

tions are monitored. The concentration of this isotope Lr i  

the environment has been immeasurable to date. 



Monitoring fo r  possible  polonium and plutoniuri i q  the er.vi Y ~ . , I - , -  

ment i s  accomplisned by p a r t i c u l a t e  a i r  sampling e;;ui?mer,.;, 

iacludinl; n motor-generator power u n i t ,  a l s o  ~ o m t c i  i n  t i l e  

one-ton panel truck used Por tritium a i r  sampling. -4 lonf.,- 

l i v e d  gross alpha determination on f i l t e r  paper s m p l o s  c o i -  

lccted i s  made only a f t e r  s u f f i c i e n t  time has e l a p s e d  eftz;: 

co l l ec t ion  to  p e m i t  the decay of short- l ived daughtar pzo-.l- 

uc t s  of radon and thoron. F i l t e r  paper samples zye =osnted 

f o r  alphe p e r t i c l e  emission i n  a low baclcground prlsporticzlrl 

counter. 

D a r L n ~  t h i s  quarter ,  a i r  samples were col lec ted  upwin? a: ::~li 

es dormwind i n  order t o  determine the possible  polonizrr, z;~! 

plutonium contr ibut ion by the d i f ference  i n  the alpha concen- 

:ration. A study of 146 sir samples col lected i z 2 i c a t s s  an 

average concentration of 2.7 x 10-l4 microcuries of icn~-livs? 

- .. al?Sc per cuSic centimeter of a i r  i n  the range of 0 - 3 r:;L?e 

fzom the Labortitory and no de tec table  presence of locz- l i v -? i  

alphe mater ial  contributed by Mound Laboretory beyond fivs 

n i l e s .  I f  the alpha concentration i n  the 0 - 5 nile rzr.gc I; 

duo, t o  the Laboratory's operat ions,  then tne a c c i v i t y  5 1 3 ~ 3 . 1 !  k c  
- 

- .  --- 

a cocbinatiorr of polonium and plutonium. A t  this v.zry ?or: 

- .. zonce2tration, the two i so topes  cannot be dia  tfnguis!;cri. L: 

1.~2 assume t h a t  the t o t a l  a c t i v i t y  i s  from polonium, zilen ihc a 



concentration of 2.7 x microcuries per cubic c e n t  i r r s  t~:r 

is 0.13 per cent of the maximum permissible concentrztiun. Ii 

wc assume that the total activity is plutonium, tile11 this c2z.i- 

ccntration would be 45 per cent of the maximum permissihle f c r  

this isotope. In either case, the concentration of a l p ! ~ a  ac- 

tivity is well within the meximum permissible for t h e  rratei-ia?s 

being used. 

Air scmpling datase  resented in the attached "Summary of 

Environmental Air Monitoring, April Through June, 1960" llnder 

"Alpha AC tivi ty From Polonium and Plutonium. " - 
The rraximmn permissible concentration valuer in air and rrzter 

for the radionuclides in use at Mound LoSoratory are t a k x  

@ from the U. S. Department of Co-rce, Nationel I3uree.u of Stan- 

dards, Handbook 69. The maximrnn permissible environmental eir 

and water concentration for materials used at Mound Labora to ry  

are: 

Polonium 

Air - 2 x 10''' microcuries per cubic c e n t i ~ e c ~ r  

.Water - 7 x 10'' microcuries per cubic c e n t i n s t ~ r  

Plutonium 

~ i r  - 6 x 10'14 microcuries per cubic c e n r i n e r r  

Water - 5 x loo6 microcuries per cubic cenrimcar 



Tritium 

Air - 7 x loo7 microcuries per cu5ic cencire;ei- 

Water - 5 x loo3 microcuries pet cubic cenrimstei- 



SUMMARY OF MONITORING FOR RADIOACTIVIT'I IN 

THE GREAT MIAMI RIVER, 

APRIL THROUGH JUNE, 1960 

MOUND LABORATORY, MIAMI SBURG , O H I O  

I. Polonium 

Seqle Location 
Average Concentraticz 
in pclcc 

Mound Lab Effluent 6.522 x 10- 7 

20u Yards Downstream 0.012 lo4 

250 Yards Downstream 0.009 x 10'~ 

300 Yards Downstream 0.008 x 10'~ 

1 Mile Downstream 0.018 x 

2 Miles Downstream 0.021 loo7 

5 Miles DoTmstream 0.002 10" 

11. Tritium 

We have found no detectable concentration of this isccopr-.  



I. Alpha Ac c i v i  ty Fror.. Pz 1 0 ~ i . l ~  ark P 1 . ~ t r , r i . - ~ . .  - 
(Not f nc lu&ir-g r,z z--c ~1 5 ;:.kgzounri) 

Distance Fron A-,-ex..zge 
Wsnd Laborazcry C x i c s n ~ r s z i = ~  

0 - 5 dies 

5 - 15 miles 
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Til i  :.:: r..r.eri.tr a",.* i.5 r g d i n ~ c  tlve narerials detected i n  

c.~r:.:.c~!.:z arL,:r c f pcTcr , i -s  a=.,& t r i t i u m  i n  the Great Y i a d  

9 1 R:L~-E':' w93 vi ??,in tke aaxizn permissible le~rel  recon- 

merdei 3 y  'rke Na ti.ar.:al C;sxI'ttee oa Radiation Protec t ion  

srz5 I5~ias:::~aenra. The co??::c~;2ation cf polcn2.m and pl t i -  

." .. -. -~?-.I.Jz: i3 ilks ~ r ~ . - - l : ~ ~ . ~ z z z z ~ : ~ ~ l  3:r we* also w e l l  w i  thir. t>,s 

.a - 
=x:Lzzm p t r ~ d  z s f k  6 I.=vt:I T E C - ~ ~ Z G ~ C ~  by the Xatiar-el Cca- 

r:f : . : ~ e  ,>n Rsdls.ti.;-,r? Fy::t.a- - L  ..--- +( - .r, and Measurener,ts. Thsre  was 

-:.;. det:clct ... kle r.r~~.=:er:".atic~~ .=.f tritium ir: the envircr ienral  

,% f .:: &:y =rig +.k :.l s q::.a:::.: sr. 



This report  pzesents i n  erTmmnry form the concentration of 

radioactive m?e=rf a l s  3ete t:ted i n  the environment ar~und Mound 

Labcrstary. The nonitbring procedures used are  those beet 

s.c:.:ted to %!t d e t e d - ~ % l o n  i n  a i r  and r iver  water samples of 

those radisactf.grc mterials which Bbund Laboratory coaLd con- 

D5zirrg the period covered by this report,  no radiaactcve 

~~atetcfaE.s b v e  been aaed which have contributed any rneasurakre 

pefiezimltirg radiati.cn such as gamhcl or  hard beta to, the envi- 

FoEoaCm., pI.*:i.~c11+1-~'1~ and t r i t i u m  are possible air cenl.&n- 

~ ~ ' 2 2 s ;  ~~;0r~:2m: a ~ d  =ittam a re  possible r ive r  warer con.:mt:-- 

an%%. 

T2e ~e';aissibls emcentration values i n  air as?. 
. . 

water for the r a d i ~ n ~ c l i s d e ~  in aac st Momd Labora?or:j. zp.t 

taken from the II. S. Depar-ent of Connerce, N a t b n a l  3.:zaaxl. 

of Standards , Ea~dbook 69. The maxhm permissible er\Lt-tz.=orL- 

a t a t a l  air and water tosn,ccn~oliolns for materials v.a.eC! s? 

M a d  Laboratory are: 

A:.r - 2 x 1 0  -I1 mirrocuries per cubic centic=re- 

Water - 7 x loo7 microcurie. per cubic centirscter 



Plutoniuo 

A i r  - 6 x microcuries per cubic centimeter 

Water - 5 x l oo6  microcuries per cubic centimeter 

T T i t i m  

A i r  - 7 x 10.' microcuries per cubic centimeter 

Water - 5 x low3 microcurier per cubic centimeter 

Water Saw L 1% 

L i q u i d  radioact ive  waste mater ials  from polonium work a t  

the Laboratory a r e  processed i n  a specia l  waste disposal planr 

t o  remove the rad ioac t iv i ty  t o  the  concentration a t  which i t  

m y  be discharged t o  the Great Mami River. Liquid waste f ron  

plz~or-ium work' l a  small i n  volume. It i s  handled sepsratel-g 

as a packaged waste and nqt discharged t o  the r i ve r .  X ~ l i * a - 3  

b e i n g  pur i f ied  a t  k u n d  Laboratory y ie lds  small quan t i t i e s  of 

i t .  L i q a i d  waste from t h i s  work, a l s o  sinall i n  voic=e, 

i~ ~ ~ e a t e d  separately (di luted with water when necessary) :o 

asscre  t h a t  the rad ioac t iv i ty  content i s  within the n ~ a x i ~ m  

p e r d e a i b l  e cor.cer?tratior! before discharge t o  the Gro-a t Fian:i 

River. 

Aliquots of the waters of the Great Miami River a re  col- 

1.ec t ee  rout ine ly  each week from the Laboratory e f f luen t  e tTeaz 

a t  the point  of discharge t o  t h e  Great Miami River, to a d l a -  

tance of f i - ~ e  miles dometream. Once each quarter ,  r i ve r  w s t : ~ r  



s a q l e s  are collected a t  variaus locations between Frackl in, 

Ohio, and Elizabethtown, Ohio, where the Great Miami River 

enters into the Ohio River. A weekly water sample i s  also 

collected from a drainage ditch which runs through the plant 

e i te .  This di tch carr ies  off a l l  storm sewer water, which 

eventually empties into  the river. The treated l iquid tri t iw~ 

waste i s  discharged inzo the storm sewers; the waste disposal 

plarrt eff luent i s  discharged direct ly  in to  the r iver  via a 

closed sewer line. A l l  of the samples collected from ths 

r iver  are  analyzed for ?oloniun concentration. The drainage 

ditch sample and par t  of the r iver  samples a re  analyzed for 

t r i S i u m  concentration. 

Data of our of f -s i te  water mnitor ing a re  presented i n  

Table 1 "Sumnary of Off-Site Water Monitoring for Radioaccf- 

vity, J ~ l y  Through September, 1960." 

fie data presented i n  Table I indicate that  the cocczn:r.a- 

t ion of polonium and trititm! i n  the Great Miami River i s  well 

within the n a x i m  p e l s s i b l e  continuous concen-a tim. 

Refer to the "Water S q l e  Locations" Map 1 on the fo'2otrfr.g 

page to determine the location of the data presented in Table X 

mentioned above. 



Other water sample 
are taken from the 
river at  the c i t i e  

1 designated from 
Trenton, 01110, to  
Elizabeth town, Ohi 
(See Table I) 

GREAT MUPIX RIVER WATER W L E  LBCATIBNS 



TABLE I 

SUMMARY OF OFF-SITE WATER M3NlTORING FOR RADIOACTIVITY 

JULY THROUGH SEPTEMBER, 1960 

I. Polonium ( A l l  River Samples) 

Map 1 Code Number of Maximum Average P e r  Cent of MPC 
Sample Locatlion Number - Samples Concentration* Concentration* f o r  Average* 

Mund Lab ~ f F l u e n t  2 12 2.44 x loo6 2.36 x loo7 33.70 

250 Yards Ikwstream 3 12 3.60 x lo-' 1.05 log9 0.15 

Chautauqua Road Bridge 4 11 3.60 x 10'~ 8.11 x 10'l0 0.12 

Chautauqua D@m 5 12 5.60 x loo9 4.50 x 10'l0 0.06 

Franklin, 0hio 6 11 2.70 x loo8 3.44 log9 0.49 

Trenton, Ohio None 1 0.0 0.0 0.00 

New Miami, Ohio None 1 0.0 0.0 0.00 

7 Miles ~ o r t h  of None 1 0.0 
New Baltimore, Ohio 

New BaltLmore, Ohio None 1 0.0 0.0 0.00 

Mianitown, Ghio N2ce - 0.0 0.0 0.00 - 

5 Mil23 :+ortF cf - .. 
[.!.SF& 1 

Elizsbetht,s+n, Ohio 





A i r  S a ~ l i n g  

Mcnitoring of the environmental air  fo r  t r i t i u m  concentra- 

t ion  by means of a continuous air  monitor mounted i n  a one-tor! 

panel truck, was performed routinely out  to  a distance of f i v e  

e l e s  from the Laboratory. A t o t a l  of 86 evaluations were made 

a t  30 d i f fe ren t  locations. The conceniration of t h i s  isotope 

i n  the environment has been immeasurable to  date. 

Monitcring for  possible polonium and plutonium i n  the entri- 

rcrrcent i s  accomplished by par t i cu la te  a ir  sampling equipment 

a lso  mounted i n  the one-ton panel truck used fo r  tritium a i r  

sampling. During t h i s  quarter,  a t o t a l  of 117 a i r  samples werz 

ccllected and analyzed. A long-lived gross alpha determinaticr 

on f i l t e r  paper samples collected was made only after  sx f f i c i e r~ t  

ti= had elapsed a f t e r  col lect ion to  permit the decay of sh.9r.:- 

1.5ved daughter products of radon and thoron. F i l t e r  paper s a -  

p l e s  a r e  counted for  alpha p a r t i c l e  emission i n  a l o w  backgr..:.:,..? 

proportional counter. 

The concentration of alpha a c t i v i t y  detected i n  the en\/t,- +Y -. 

ment was very low. A long counting time analysis  was pericx-,ri  

on each f i l t e r  sample i n  order t o  obtain good counting precisisn. 

A t  the low concentrations detected, the isotopes of poloniur and 
- - - --- 

p&tonium a re  not distinguishable from each other  o r  froa the 

natura l  background radioact iv i ty  i n  the  air. I f  we compare che 



gross alpha detected i n  the environment (see Table 11) to the 

M a x i m  Pemdssfbfe Continuous Concentration for  polonicm in 

the environment, and assume that  a l l  alpha ac t iv i t y  detected 

Fa polonium, we f ind tha t  the average polonium concentration 

wculd be only 0.05 per cent of the permissible. Our poloniuz 

eff luent  stack monitoring program for  t h i s  quarter has shown 

that  we should expect essen t ia l ly  no detectable polonium i n  

rhe environment due to the operations a t  Mound Laboratory. 

I f  we compare the gross alpha detected i n  the environment 

(see Table I1 again) to  the Maximum Permissible Continuous 

Corrcentra t ion for  plutonium i n  the environment, and as  surne 

tha t  a l l  alpha a c t i v i t y  detected i s  plutonium, we find :ha? 

the average plutonium concentration would be well with i2  r l e  

sermissible; however, i t  would be a s ignif icant  17.4 per csr .2 

of the permissible concentration. I n  order to  deternins 5t.e 

impact of Mound Laboratory plutonium work on che envirsr-~-.r.r, 

we x ~ s  t point out  tha t  the natural  background concent ra~ ior~  

of alpha contamination i n  the air  i n  southwestern O h i ~  is ir: 

the range of and frequently exceeds the very low pemisaL5l.e - 
concentration fo r  plutonium. That is  to say the normal g r t s s  

alpha (long-lived) count i n  the environment i s  usually a very 

s i g t i f i c a n t  per cect  of and frequently exceeds the permitted 

alpha count fo r  plutonium i f  the  t o t a l  count were a t t r ibuted 



tc plutonium. The impact of plutonium work a t  Mound Labora t~ ry  

i s  a lso  placed i n  proper focus by re fe r r ing  to  our plutonium, 

stack monitoring data. During the th i rd  quarter  of 1960, t he  

average concentration of plutonium i n  a i r  discharged from the 

stack was well within the permissible concentration for  ecvi- 

ranmental a i r .  For t h i s  reason, and the f a c t  tha t  the a i r  i s  

diecharged to the environment from a 200 foot  stack a t  a high 

veloci ty which would yie ld  a high d i lu t ion  factor ,  we can ssy 

tha t  the plutonium operations (as w e l l  a s  the polonium work; 

has contributed during t h i s  quarter,  an ins ign i f ican t  burden 

to  the radioact iv i ty  normally present i n  the atmosphere. 

In  Table I1 "Summary of Environmental Air Monitoring F3z 

Long-Lived Alpha Emitters, " we have l i s t e d  fo r  each l o c z ~ i ~ l r .  

sampled, the number of samples, the maximum concen t r a t i~n ,  the 

average concentration and the average concentration i n  t~-ar 7 f 

per cent of the maximum permissible continuous concen'r a :is> 5c.p 

bcth polonium and plutonium. Maps showing the locat ion ~f sazr- 

pling s i t e s  r e l a t i v e  to Mound Laboratory a r e  a lso  incluled. 



A i r  samples taken 
a t  a l l  c i t i e s  and 
l o c a t i o n s  I f  s ted.  

A I R  SAMPLE LOCATIONS AND ROAD MAP 

HAP 2 
.- 11 - 

Concentric rings 
a p p r c x i m a t e l y  1 5  
miles a p a r t .  





TABLE II 

SUMMARY OF ENYIRONMENTAL MONITORZNG FOR LONG-LI'VED ALPHA EMITTERS 

JULY THROUGH SEPTEMBER, 1960 
Per Cent of Per Cent of  

Nuinbet: of Maximum Average Polonium MPC Plutonium MPC 
Sample Location Samples Concentration* Concentration* for Average* for Average*k 

1. Franklin, Ohio 1 0.90 x 0.045 15.0 -- 
2. Monroe, Ohio 1 - 4.50 x lo-14 0.225 75.0 

3. Princeton, Ohio 1 -- 1.80 x l0'l4 0.090 30.0 

4. Port Union, Ohio 1 - 5.40 x 10 '14 0.270 90.0 

5. Reading, Ohio 1 - 0.0 0.0 0.0 

6. Milford, Ohio 1 - 3.60 x 10'~~ 0.180 60.0 

7. Pleasant Plain, Ohio 1 - 2.70 lo-14 0.135 45.0 

8. Hopkinsville, Ohio 1 - 0.0 0.0 (9.0 

9. Lebanon, Ohio 1 - 3.60 x lo-14 0.180 60.0 

10. Centewil le ,  O h i ~  1 - 0.90 l0'l4 0.045 15.0 



Per Cent of Per Cent of 
N L ~ ? ~  of Max i m.;-a Aver.sge Polonium MPC Plutonium MPC 

Sample Lacatian 

13, Morrow, Ohio 1 - 0.90 x lo-14 0.045 15.0 

14. Blanches t e r  , Ohio 1 - 0.0 0.0 0.0 

15. Midland, Ohio 1 - 0.0 0.0 0.0 

16. Wilmington, Ohio 1 - 3.60 x lo-14 0.180 60s 0 

17, ~urneyvi l$e,  Ohio 1 - 1.80 x 10 -14 0.090 30.0 

18. Bellbrook, Ohio 1 - 5.40 x lo-14 0,270 90. 0 

19. Spring va$ley, Ohio No samples taken a t  th i s  location during this  quarter 

New Burlington, Ohio No samples taken a t  th i s  location during th is  quarter 

Blooming ten, Ohio No eamples taken a t  th is  location during this  quarter 

~ a n c a s  ter ) Ohic KO samples taken a t  this location during th i s  quarter 

James tgwn, Ohio No ~ s m p l e ~  taken a t  thi; location during t h i s  quarter 

South SolSn, Ohi2 F: ~mnples t..s.k.en a ?  tth lccs t ion  during t h i s  quarter 

St:u t:h Chsklae tor:, Oh1 !.) 1;: .- =~r;. .LC 3 0.3 k . ~ . r .  i3 .: i.?i 9 1 2c.9 t . . i * > r ~  dt:.r. ing th i5  quarter 

(:?~?q:r:;:!.le~ & : i ~  *-.. +.+.??>::.+.:d ;.?>..-:: - .- < ! j i  .j .:. : :,3:,i.::rb. ,!.Ly.ir.s t ! l ls  ql j ,qy  tqr 

. . . ' .; .4..:;- ,.E . " .. : - - - , .. ,. . 0 x5.:: :. + 3 *:.:> , c  ,, 
. %  . ; - -, .* - .!. .-. + t. .,. . , . .  Q , 8 ~ + . ? . . . < r  



Per Cent of Per Cent of 
Ntnber. of Max i m , ~ n  Average Palonfun MPC PI.~toni&n W C  

Sawle location Ssw l e e  - C.-)ncent~ation* Concen tt'a tion.& for Average* f o r  Average** - 
29. Fairborn,  Ohio 1 0.27 x lo'14 0.014 4.5 - 
30. Spr ingf ie ld ,  Ohio 1 - 0.0 0.0 0.0 

31. St .  Pa r i s ,  Ohio 1 - 1.62 x l0'l4 0.081 27.0 

32. Pique, Ohio 1 - 0.0 0.0 0.0 

33. Troy, Ohio 1 - 0.0 0.0 0.0 

34. Laniue, Ohio 1 - 0.0 0.0 0.0 

35. West Milton, Ohio 1 - 0.0 0.0 0.0 

1 36. Vandalia, Ohio - .  0.0 0.0 0.0 

37. Ft. McKinley, Ohio No samples taken a t  t h i s  l oca t ion  during t h i s  qua r t e r  

38. Clayton, Ohio No samples taken a t  t h i s  l oca t ion  during t h i s  qua r t e r  

39. Laura, Ohio No samples taken a t  t h i s  loca t ion  during t h i s  quar te r  

40. Arcan;-, Ohic t43 ss-lea taken st. t h i  a location dur ing  t h i s  quar te r  

41. Hew M a d i s m ,  Ohis !k 3dcy'l.e;l ?ilken a:. !.hi s I a c a t f ~ r ,  ddsing t h i s  quarter 
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Per Cent of Per Ceet of 
NImber of Mai<im Average Polondun MPC Plutonium HPC 

Sample Location Saap?es Concsn+,r~ffc?~~* Concentration* .for Average- for Average** 

58. Location 3 7 2.40~10'~~ 0.60i10-14 0.030 10.0 

59. Location 4 7 3.60x10-~* 0 . 9 5 ~ 1 0 ~ ~ ~  

60. Location 5 6 4.50~10'~~ 0 . 8 1 ~ 1 0 ' ~ ~  

61. Location 6 7 11.71x10-~~ 2.59~10 - 14 
62, Location 7 7 2.7Ox10-~~ 0.40~10 -14 

63. Location 8 6 1.80 x 10 -I4 0.60~10 -14 

64. Location 9 7 0.90 x lom16 0.21 n 10'14 

65. Location 16 7 0.99 x 10 -I4 0.27 x lo-14 

66. Location 11 6 10.81 x l0'l4 1.80 x lo-14 

67. Location 12 7 0.90 x 0.36 x 

Over-a11 117 11.71 x lo-14 1.046 x lomL4 

* A l l  concentrations are i n  microcuries per cubic centimeter. 

* WC - kfaximum Permiscible Continuoue Concentratfor. 
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I 

The concentration of radioactive materials detected i n  

the environment surrounding WnxncI Laboratory, Hiadsburg, 
I 

Ohio, during both the fourth quarter and .the en t i r e  year of 

1960 i s  presented. The concentration of polonium and tri- 

tium i n  the Great M i a m i  River was w e l l  within the maxim=nn 

permissible level reconmended by the National Committee on 

Radiation Protection and Measurements, The concentration 

of polonium and plutonium i n  the environmental a i r  was also 

w e l l  within the maximum permissible level recomwnded by the 

National Connai t t ee  on Radiation Protection and Measurements. 

There was no detectable concentration of tritium i n  the envi- 

ronmental a i r  during the year. 



Introduction 

This report  presents i n  ewnary form the concentration of 

radioactive materials detected i n  the environment around Mund 

Laboratory. The monitoring proceduree uaed are  those best  

suited to the determination i n  air and r iver  water eamplee of 

those radioactive materials which Mound Laboratory could con- 

t r ibute  to the environment. 

During the period covered by thle  report, no radioactive 

materials have been uaed which have contributed any measurable 

penetrating radiation such ae 8auma o r  hard beta to the environ- 

men t . 
Polonium, plutonium and t r i t i u m  are poeeible a i r  contandn- 

ante; polonium and tritium are  poeaible r i v e r  water contaminants. 

The maxiurn permissible concentration values i n  a i r  and 

water for the radionuclider i n  usa a t  Hauad Laboratory are  taken 

from the U, S, Department of Comarce, National Bureau of Stan- 

darde Handbook 69,  The maximum permlrribla environmental aLr 

and water concentrations for  mntatialr urad a t  Mound Laboratory 

are: 

Polonium 

A i r  - 2 x 10'" microcuria8 par cubic centimeter 

Water - 7 x 10'' ndcrocuriar par cubic centinmter 



Plutonium 

MP 6 x mier~eu~ie. per cubic cen the te r  

Water - 5 x loo6 microcuries per cubic centivetex 

Tritium 

Air - 7 x loo7 microcuries par etrbic centimeter 

Water - 5 x 10') nricrocuries per cubic cenrimeta 

111, Water Sampling 

Liquid radioactive waste materials from polonimn wrk o t  

the Laboratory a re  processed i n  a special waste disposal p l a n t  

to  renrove the radioactivity to the concentration a t  which i t  

may be discharged to the Great Miami R~vs, Liq~id waste f r o r  

plutonium work i s  small i n  volrme, It. i s  handled separately aa 

a packaged waste and not discharged the r iver.  Heliun-3 be- 

ing purified a t  Mund Laboratory yields small. quantities of tri- 

t ium,  Liquid waste from this work, a lso mmll i n  voluae, i e  

treated separately (diluted with water when necessary) to use-se 

that  the radioactivity content is within the maximucc p4azzLseible 

concentration before discharge fa the Great Mittmi River, 

Abiqwta of tt.8 waters of the Great Miami River are col- 

lected routinely each week from the Laboratory effluent et leam 

a t  the point of discharge to the Great Miami River, to a dis- 

tance of f ive miles downstream, Once each quarter, r iver water 



samples are collected a t  various locatione bettmen Franklin, 

Ohio, and Elizabethtown, Ohio, where the Great X l d  River en- 

t e r s  into  the Ohio River. A weekly water ssmple i s  a lso col- 

lected from a drainage ditch which runs through the plant s i te .  

This ditch carr ies  off  a l l  storm sewer water, which eventually 

empties into  the river. The treated l iquid tr i t ium waste i s  

discharged into the storm sewers; . the  waste disposal plant  ef- 

f luent is  discharged direct ly  into  the r ive r  v ia  a closed sewer 

line. A l l  of the samples collected from the r iva r  a re  analyzed 

for  polonium concentration. The drainage di tch sample and par t  

of the r iver  samples a re  analyzed for  tritium concentration. 

Data of our of f -s i te  water monitoring are presented i n  

Table I "Sumnary of Off-Site Water Mnitoring fo r  Radioactivi- 

ty, October Through December, 1960, 

The data presented i n  Table I indicate that the concentra- 

t ion of polonium and tritium i n  the Great Hiami River i s  well 

within the maximum permissible continuous concentration. 

Refer to the 'Water Sample Locations" Map 1 on the fol1.0~-  

ing page to  determine the location of the data presented i n  

Table I mentioned above, 



Other water samples 
a r e  taken from the 
river at  the c i t i e s  
derignated from 
Trenton, Ohio, to 
Elizebethtovn, Ohio. 
(See Table I) 

GREAT WUHl RIVER WATER SAMPLE W T I O N S  



TABLE I 

SUMMARY OF OFF-SITE WATER MONITORING FOX RADIOACTIVITY 

OCTOBER THROUGH DECEMBER, 1960 

I. Polonium ( A l l  River Samples) 
1 

MaplCode Numberof Maximum Average Per Cent of MPC 
sample ~ o k a t i c n  Number S m l e s  Concentration* Concentration* fo r  Average*, 

250 Yards Downstream 3 11 5.41 x lo4 9.82 x 10 -10 0.14 

Chautauqua Road Bridge 4 11 7.21 x 10'~ 9.82 x 10'l0 0.14 

Chautauq* Dam 5 11 5.41 x 10" 1.15 lom9 0.16 

Pranklin, Qhio 6 11 5 . 4 1 . ~  loo9 1.15 0.16 

Treneon, Ohio None 1 0.0 0.0 0.00 

New Miami, Ohio None 1 9.00 x 10'~ 9.00 x loo9 1.29 

7 Miles North of None 1 1.80 x lo-' 1.80 x 10" 0.26 
New B a l t m r e ,  Ohio 

New Bal t i imre None 1 0.0 0.0 0.00 

Hidtown, Ohio N* !ne L 1.80 loo9 1.80 x loo9 0.26 

5 Milee North of None 1 0.0 0.0 
Elizebethtown, Ohio 





I V .  A i r  Sampling - Fourth quarter 

Monitoring of the environmental air fo r  tritium concentra- 

tion by means of a continuous a i r  monitor mounted i n  a one-ton 

panel truck, was performed routinely out to a distance of 20 

miles from the Laboratory, A t o t a l  of 96 evaluations were made 

a t  79 different  locations. The locations sampled for  t r i t l u m  

a re  the same a s  the ones sampled for polonium and plutonium. 

The concentration of t r i t i u m  i n  the environment has been im- 

measurable to date. 

Monitoring for possible polonium and plutonium i n  the envi- 

ronment i s  accomplished by part iculate a i r  sampling equipment 

also mounted i n  the one-ton panel truck used for  tritium a i r  

sampling. During t h i s  quarter, a to ta l  of 154 air samples were 

collected and analyzed. A long-lived gross alpha detenninatlon 

on f i l t e r  paper samples collected was made only a f t e r  sufficient  

time had elapsed a f t e r  collection to  pennit the decay of short- 

lived daughter products of radon and thoron. F i l t e r  paper Sam-. 

ples are  counted for alpha par t ic le  emission i n  a low background 

proportional counter. 

The concentration of alpha ac t iv i ty  detected i n  the environ- 

ment wa8 very low. A long counting time analysis was performed 

on each f i l t e r  sample i n  order to obtain good counting precision. 



A t  the low concentrations detected, the iaotopes of polonim and 

plutonium are not dist inguishable from gash other o r  from the 

na tu ra l  background rad ioac t iv i ty  i n  the air. I f  we compare the 

gross alpha detected i n  the environment (see Table 11) to  the 

mxinnrm Permissible Continuous Concentration for  polonium i n  

the environment, and assume tha t  a l l  alpha a c t i v i t y  detected i s  

polonium, we f ind t h a t  the average polonium concentration-would 

be only 0.099 per cent  of the permissible. Our polonium ef f lu -  

en t  stack monitoring program fo r  t h i s  quarter has shown t h a t  we 

should expect e s sen t i a l l y  no detectable polonium i n  the environ- 

ment due to the operations a t  Ebund Laboratory. 

If we ,compare the gross alpha detected i n  the envirornent 

(see Table 11 again) to  the Maximum Permissible Continuous Con-. 

centrat ion fo r  plutonium i n  the environment, and assume that a i l  

alpha a c t i v i t y  detected is plutonium, we f ind that the average 

plutonium concentration would be w e l l  within the pezmleslble; 

however, it would be a s ign i f i can t  33.0 per  cent  of the permla- 

s i b l e  concentration. I n  order t o  determine the impact of k w . d  

Laboratory plutonium work on the environment, we must point cct 

t ha t  the natura l  background concentratton of alpha contarnfnation 

i n  the a i r  i n  southwestern Ohio i s  I n  the range of and freqcently 

exceeds the very low permiasible, concanttation fo r  gLutoatwn. 

That i s  to say the normal gross alpha (long-lived) count i n  the 



environment i s  usually a very s ign i f ican t  per cent of and 

frequently exceeds the permitted alpha count fo r  plutonium I£ 

the t o t a l  count were a t t r ibu ted  to plutonium. The impact 3f 

plutonium work a t  Mound Laboratory i s  a lso  placed i n  ?roper 

focus by re fe r r ing  to  our plutonium stack mni tor ing  data. 

During the fourth quarter of 1960, the average concentration 

of plutonium i n  a i r  discharged from the stack was well withlc 

the permissible concentration for  environmental a i r .  For t h i s  

reason, and the f a c t  tha t  the air  i s  discharged to  the environ- 

ment from a 200 foot  stack a t  a high veloci ty which would yield 

a high d i lu t ion  factor ,  we can say the the plutonium operatiocs 

(as w e l l  as the polonium work) has contributed during t h i s  

quarter,  an ins ignif icant  burden t o  the  radioac t i v i t y  normaily 

present i n  the atmosphere. 

I n  Table I1 "Sunrmary of Environmental A i r  Monitoring f .2r  

Long-Lived Alpha Emitters," we have l i s t e d  fo r  each lacatior. 

sampled, the number of samples, the m a x i m  concentration, -,he 

average concentration and the average concentration i n  terms z f  

per cent of the maximum permissible continuous concentrat im 

for  both polonium and plutonium. Maps 2 and 3 showing the 13- 

cation of sampling sites r e l a t i v e  to  Mound Laboratory a r e  also 

included. 



MAP 2 

AIR SAMPLE 
LOCATIONS 

AND ROADMAP 

LOCATION W 





TABLE I1 

SttMMARY OF ENVIRONMENTAL MONITORING FOR LONG-LIVED ALPHA PIITTERS 

I OCTOBER THROUGH DECEHBER, 1960 

Sample Location 
I 

Per Cent of Per Cent of 
Nwherof Haximum Average Polonium WPC Plutonium HPC 
Sssples Concentration* Concentration* for Average- for Average* 

1. Junction o f  Crains R u n  1 3.06 x 10"~ 0.153 Sl . 0 - 
Rd. 6 Wdlar Rdo 

2. Junction of Route 73 61 1 - 1.98 r 10'14 0.099 33.0 
I 
I Interstate Boute 75 

3. Red Lion, Ohio I - 1.89 x 1.0'~~ 0. 095 31.5 

4. Lebanon, Ohio 

5, South hbaaoa,  Ohio 1 4.05 x 10 -14 - 6.203 67. S 

1 - 14 6, Junction of Bethany Bd, - 4.05 x 10 0.203 67.5 
6 Hesoa-Montgomery Bd. 

7. Bethany, Ohio 1 - 0.90 r 10'14 0,045 15.0 

I 8. Honroe, Ohio 

I 9. Blue Rail, Ohio 1 - 2.79 x 10-14 0.139 46.5 

10. Junction of Route 123 & 1 - 
Day tm-Oxford Hdo 

11. Chautauqua, Ohio 
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Sample Location 
I 

36. Mamisburg SO+& C i t y  
Limit on Route 25 

I 
37. Junction of  %rmd Ave. 

& R o u t e 2 5  1 
I 

38. Junct ion  of $ion Rdo 
& Route 725 , 

40. Junct ion  ;f wag Rd. 
& Route 4 ; 

I 

41.  unction of Qute 4 6 
F m d l l e y W e e  t 
C a r r o l l t 4 a  Bdle 

Per Cent of Per Cent of 
N d e r  of Maximum Average Polonium MPC Plutonium HPC 

saIIIPle8 Concentration* Concentrationk for  Average* f o r  AverageM 

No samples taken a t  t h i s  locat ion during t h i s  quar ter  

42. Junction of /i-nd Mfll 1 
Bd. & Mile 

43. Junction of hayton Rd. 1 
& Amity Rd. I 

I 
4 5. Junc t i c n  of I;exing tx~n. 1 

Salem Rd. 6 F e b i a  G * * ; n t y  
Line Rd, I 

I 

4 6 .  J?n<:t i lo  ~f ~ 5 ~ i ~ t . W -  1 
S~: .CT Rd. & Era:* Rd, 

I 



Per Cent of  Per Cent of  
N ~ t m b e z  of  Maximam Average Polonium MPC Plutonium HPC 

S q l e  Lccation Sartp'Le,? Concentration* Wncentrat<cn* f o r  Average* for ~ v e r a q e *  

47. Junct ion of Farmersville- 1 - 2.79 x lo-14 0.140 46.5 
West Alexandria Pike 6 
Dechant Rd, 

/ 48. F-rsville, Ohio 1 - 2.88 x lo-14 0.144 48.0 

49. F i f t h  St. 45 Central  Ave. Nc samples taken a t  t h i s  locat ion during t h i s  quar t e r  
i n  Hiadsburg,  Ohio 

50. Junct ion of  Upper River Rd, No samples taken a t  t h i s  loca t ion  during t h i s  quar t e r  
6 Soldiers  Home-Udsburg 
Rd , 

51, One mile north on Upper No sample6 taken a t  this loca t ton  during thne quar t e r  
River Rd. from e a q l e  130 

52, Junction of Parmersvflle- No samples talcen a t  this locat ion during thie q u a r t e r  
West Carro l l ton  Rd. & 
Sold ie r s  Home-Wee t Carrol- 
lmn Bd, 

1 53. D a y t o r ~ ~ e e d v a y  No eamples -ken a t  this loca t ion  during th ie  quar t e r  

1 54. Daybn, Ohio No saqles taken a t  th i s  locat ion during t h i e  quar ter  

( 55.  W l i n  Heights h'o eamplee taken a t  t h i a  loca t icn  during th i s  qusrter 

56. Little York t ! ~  s q l e s  taken et ?his :?catio?.r. during t h i s  qudr.ter 

57. C laysm,  Ohio Na c q i e a  csken a t  & i a  l c c a t i c n  d-sing t h i e  quarter 

58. h-3+:wr~d, Ohio N:; 6 q i e e  taken a t  ::!%a ?.acstio?r dqiring thir;  quarter 





Sample Lccat i~n 

71, Town & b u n t r y  Shopping 5 1.44 x 0.63 x lo-14 
Center i n  U t t e r i n g ,  Ohio 

72. Junction of Yankee Street 5 2.70 x 10 -14 1.08 x 10'14 
& Had River Rd, 

1 
- 14 

73. Junction of Haue Rd, & - 1.89 x 10 
Linden Ave. 

1 
- 14 

74, Junction of Byere Rd. & - 0.99 x 10 
Belvo Rd, 

75. Junction of Route 725 & 1 
- 14 - 1.62 x 10 

Route 75 

76. Junction of Yankee St. & 1 
- 14 - 2.25 x 10 

Route 725 . 

77. Centervi l le ,  Ohio 

78. Bellbrook, Ohio 1 - 3.15 x l0'l4 

79, Xeaia, Ohio 1 - 1.98 x lo'14 ' 

-14 
80. Junction of Spring Valley- 1 - 0.36 x 10 

Pa in te rsv i l l e  Rd, & Route 
380 

1 
- 14 

81. Spring  Valley, Oh10 - 1.53 x 10 

Per Cent of Per Cent of- 
Polonium MPC Plutoniwm MPC 
for Avera~e* far Aversgee& 
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Per Cent of Per Cent of 
Number of Maximan Average Polonium MPC Plutonlugn MPC 

Sample Location S w  Le a Conczn tra  tion* Concen tratlon* for Average* for Average*, - 

* All concentration$ are in mfcrocurlee per cubic centimeter 

* ?¶PC - Pb~~innara Penniseible Continuow Concentration 



V.  ~ n n u a l  ~ o d i t o r i n g  Data 
i 
I Table 111 contafna a s'ilerary of the p~loni1.m and tritim o f f - r i t e  water mni tor ing  

data obtained during 1960. Ia51e r4 containa s srmmary of data obtained i n  1960 from 
1 

environmehtal a i r  mnitor ing for  long-lived alpha emitters. 

TABLE I11 

SUPWRY OF OFF-SITE WATER MONITORING FOR RADIOACTIVITY 

I 
Period , I Number o f  Max?. aann Average Per Cent o f  MPC 

Sample8 Ccncen tra t ion* Concentration* for Average* 
1 

F i r s t  qu+ter 84 1.33 x loe6 4.38 x 10" 6.26 
1 

Second (&kter 86 2.63 x 10-6 9.56 x loo8 13.66 
I 

Third qut$ter 65 2.44 x loo6 4.45 x 10-8 6.36 

~ o t a l  for Year 295 2.63 x loo6 5.03 x log8 7.19 

*I. hiJim 
I N d e r  of Maximum Aver r&e Per Cent of MPC 

Period , Samples- Ccmcentretion* Concentration* _-for Averageb* 



a Per iod - Number of M a x i ~ a  Average Per Cent of WC 
Samplee Concentration* Concentration* for Average** 

Third Quarter 33 3.0 x loo3 1.82 x loo4 

Fourth Quarter 30 0. 0 0. 0 
* A 

Total for Year 

Period 

TABLE N 

YEARLY SUPWARY OF ENVIRONMENTAL ~ N I T O R I N G  FOR WNC-LIVPD 

ALPHA EMITTERS 
Per Cent o f  Per Cent o f  

Nuder of . Maximum Averege Polonium PCPC Plutonium W C  
Samples Concenha tion* Concentration* for Average+c for  Average* 

- 

Fire t Quarter 119 - 2.71 x lo'14 .I36 45.2 

Second Quarter 146 - 2.62 x lomU . 1121 40.3 

Third Quarter 117 1 1 . 7 1 ~ 1 0 ' ~ ~  1 . O S x l 0 ~ ~ ~  .052 17.5 

Fourth quarter 154 3 1 . 5 3 ~ 1 0 ' ~ ~  1 . 9 8 ~ 1 0 ' ~ ~  . 099 33.0 

Total for Year 536 2.06 x 10 - 14 .lo3 - 34.3 

* All concentrations are i n  microcurieu p-et cubi-c entimeter 
'i 'f .- , . ., - * HPC - H U l m m  Permirrible Continuous ~onc&tration 





Changes in O f f - S i t e  
Air Monitoring Program 



.- . -- MONSANTO CHEMICAL COMPANY I n t e r  - O f t i c e  C o r r r s ? ~ n ~ i ~ n r r  

i ' .  

~ m m  - A T l ~ ~  : M O  LABORATORY, Miamisburg, Ohio c c :  f i l e  (3) 
,... - .. * 

. . Xovember 8, 1960 

SUBJECT : Changes i n  Off -Si te  - 
a 

! A i r  Monitoring Program 
REFERENCE : 4 .-i 

r : .  
I . -  
'! ,- 
6 .. TO $ H. E. Meyer 
5, . 

. . 
::. .. g . 

' & -  .. a . 
? ..: . 

Changes were made i n  our o f f - s i t e  a i r  monitoring program 
=. . e f f e c t i v e  October 1, 1952. The changes wzre made t o  pro- 

; v ide  b e t t e r  coverage, g rea te r  accuracy and the  da ta  needed 
. . 
a- . . t o  f u l f i l l  the  new repor t ing  requirements  i n i t i a t e d  by the  

, Z C  t h i s  year. 
, . 

Eight new monitoring rou tes  were drawn up t c  be used f o r  
t h e  o f f  -si te moaitoriag of both t r i t i u m  and p a r t i c u l a t e  
r ad ioac t ive  i so topes ,  which a t  p rdsen t  inc lude  both polo- 
aium and plutonium. A T-229 continuous monitor i s  used f o r  
tritium monitoring and a Staplex Xi Vol Samyler i s  used f o r  
c o l l e c t i n g  f i l t e r  paper samples. Zoutinelj . ,  02s zoute i s  
ran each week f o r  tritium and one r o u t e  each week f o r  C i l t 2 - r  
type samples. Special  runs w i l l  a l s o  be mad? wheaever our 
s Czck moiti t o r s  ind ics te '  ail abnormzlly liFgll -lisr-hrr*z ~f 
 adl lo active mate r i a l s .  The r o u t e  choszil d~?p.?"ds u?on t;-i.e 
wL;13 d i r e c t i o n  a t  the time the ril:l i s  r ~ d c .  

-'- ... of the  e i g h t  new s~rnpl iag  r o u t e s  c o a s i s t s  05 lil ssm- 
p l i n g  loca t ions ,  12 02 which are dor~i;~~?iad zad two upwind. 

, Upwind samples a r e  co l l ec ted  on each rim t o  silow r a d i o a c t i -  
v i t y  concent ra t ions  i n  the atmosphere which canact b e  a t t r i -  
'.ute,d t o  our p l a n t  operat ions.  F i f t a e n  rixklilir? samples a r e  
taken a t  each sampling loca t ion  and a l l  s a m ~ l ~ s  a r e  co l l ec ted  
v i t h i n  a rad ius  of  2C miles of the  p l a n t .  S i t e s  were chosen 
i n  regards t o  d i s t ance  2rom the  p lan t  s i t a  as follows: 

. . ' +  .:. .: . < ;: .. i). t o  1 mile  - 1 sample 2 t o  3 miles - 2 samples 

. . 
, ... 
Ci . .  .-- . ,: .. I, , . , . $2 . . : 1 t o  3 miles  - 2 samples 

1 !': ;Z 
! g. ; .: 
, :.. - - 3 t o  5 miles - 2 samples 

5 t o  13 mi les  - 2 samples 



13 t o  15 .miles - 2 samples 

15 t o  20 mi les  - 3 samples 

Changes have been made i n  our a n a l y s i s  procedure of the f i l t e r  
samples due t o  the  low maximum permiss ib le  so i lcent ra t ion  l i s t e d  
f o r  plutonium i n  NBS Handbook 53. We have i ~ c r e a s e d  t o  two 
inches the  diameter 05 the s.ection of the L'Llter paper which 
i s  counted. This  i n  e f f e c t  has  increased the  amount of a i r  
analyzed f o r  each sample from one cubic  m e t e r  t o  two cubic  m e -  
tsrs. We now count a l l  f i l t e r  samples for 20 minutes upon re- 
c e i p t  a t  t h e  p l a n t .  Iie keep these  samples f o r  seven days and 
recount  them f o r  a period of  16 hours. Przvious ly , 'we  counted 
a l l  samples f o r  a one hour period wi th in  cns  t o  two days a f t e r  
c o l l e c t i o n .  During the  seven day wai t ing  period, a l l  shor t -  
l i v e d  daughter i so topes  of  n a t u r a l  occurr ing  radium o r  thorium 
w i l l  havs decayed. A 16-hour counting period provides good 
counting p r e c i s i o n  a t  the counting r a t e  level of the  samples 
we analyzz: The 16-kour count i s  used t o  e s t ima te  concentra- 
t i o n s  of polo-ilium and/or plutonium i n  the environmental a i r .  

h book coiltainlilg each of the e i g h t  new sarcipling r o u t e s  i s  
enclosed. 



1 1  ~ t l  3 SL ..oute 

(Wind from Southeast) 

Col l ec t  sample at laund Avenue 2nd Route 25. 

Turn r igh t  on Xoute 25 t o  Linden Avai~ua, ta-n le5t  t o n  LLnle2 
Pv?nue, cross r i v e r ,  and coatinua to  Zoute 725, tarn 1e:t on 
Xoute 725 and go to Union Road. Col lec t  s-le a t  junction 
of Union Road ax?  Zoute 725. 

Turn r i g h ~  oil 'dnlon .load and procoed to ' I ~ k ~ ~ i n p  2023. Talc2 
sample. et junct ion  of these two roads. 

Turn left on Mi?mi.ng Road 2nd go to Xoute 4 .  Take sainple 2t 
junc t ion  of Msnnlng Xoad an6 Route 4.  

Turn right on Xoute 4 m d  go to Farmersville-&st Carro l l ton  
20ad. Take san~le et junct ion of thes-. t vo  roeds. 

rn  urn left on Farme-tsvllle-VCEt Carrc l i ton  2 o ~ d  ~ ~ 1 . 1  go ro 
Dizaond I f i l l  3 ~ ~ 4  t-drn j-i&t o n  r)ic".Go.a2 :.,all xL2cI 0 .  n-5 CC) 

Nile ?,o.?-d. C o l l e c t  sanpl:: a t  t h i s  junction. 

Zontl~lue on 1)1~:::10~2 P i i l l  302.3 t3 30~t: ,1Zy t-irrr l e 5 t  03 ;_l~utr, 
35 2nd zo to :21s;,"L~ w Xoarl,, t:jrx -r-y - - " L L L  r.'-.+ rzlayto2 COG.< ~;~2;1=1 50 
t o  ,.!dTit-i - ? L ~ ~ r ~ .  ; . ~ - i ~ z  S2m1T 2f jzzCy-s;l C z  c l a B t ~ l  23-13 $.zt-.;, , 
-10 ads . 
Continue on Clayton Xozd to  rl*lolf CreG ?,oed, tu rn  l e 2 t  on 
',Jolr' Crzzk lioclr! ail3 proceed to  t o ~ m  of Brookville.  Take sample 
i n  Brookvil le  at junction ~ . . l i t L  !JOS t5r00k 20ac.1. 

Turn left on Wesf~roolc Xozd and procse6 to 3roo!:ville-P;r'rXoct 
Road, turn l e f t  on 3 rooh-2 . l l e -?ywnt .  ?.c';oad, ~ y l ~ i c h  co:zti~u:rs es 
Lexii~gton-Sala;~ load ,  2nd procced or. ia j u ~ c i i o n  of i e ; : i~g  ts::- 
Salem AoEd and ?.;zjle County L i n e  i X ~ 8 .  Take s2iilplc 2 t  j c - 3 ~ -  

t i on  of Le : ; inp to~-Sal~m Aozd zLlz5 ?re512 Comty Liile ;load. 

Continuc oil Lc::i;.-o o t o i ~ a l  Xoad to ;ew &r!cct-3znta -toldy tayn 
l e f t  and co-ilt i~~uc on Le:riagtoa-Salcn 3oa2 to Engle goad. Take 
sample et junc t lon  or' these b.70 roazs.  



11. Turn l e f t  on Engle Xoad and go to  Zeel Road, turn r i g h t  on 
3 c e l  Xoad and go t o  Route 35, c r o s s  Xoute 35 on t o  E n t z r p r i s e  
Xoad, cont inue on l i l t e r p r i s e  load  t o  G e - m ~ l t o ~ v n  Xoad, t u r n  
l e f t  on G e m n t o ~ m  Xoad winich becomes Tarmersvi l le  and West 
A l e x ~ n d r i a  P ike  et t h e  county l i n e ,  cont inue  on Farmersvi l le  
and West Alexandria Pike t o  Dechant Xoad. Take szmple a t  
t h i s  junct ion .  

12. Contiaue on Farinersvi l le  and Nest A1c;:azldria Pikc t o  t o ~ m  of 
Farmersvi l le .  Talie sample by the  school as you e a t e r  t h e  
totm. 

Continue p a s t  school t o  Center S t r e e t ,  t u r n  l e f t  on C a t e r  
S t r e e t  and go t o  iioutc 123, take Zoute 123 south t o  West 
C a r r o l l  ton-Farmersvi l le  Xoad, turn l e f t  on Farner sville-Wes t 
Car-roll toa Road and go to  Diaoncl 14i2.1 Zoad, t u r n  r i g h t  on 
Diamond I f i l l  Xoad and go to  f l~nnlng Roa2, tu--il l e f t  oil Pb;l:;~L-ng 
Xoad 2nd go t o  Uinioii Xoe.2, ~ W L I  r i g h t  an U-aion Eoad and go t o  
Xoute 725, tarn 1;Zt ox Xoute 725 22d rstcnl to  Yi~xisbui-g.  
T ~ k e  Ib-uz13 Aveilil~ soutl-r to  2en;ler 3oad. C o l l e c t  saap le  2t tha 
j m c t i o n  of  Xourii1 ,!venue azd Benner 2oaZ. 

rn 1 .  rum l e z t  on Benner Road za.3 20 t o  I b ~ a i s b u r g - S p r i n g b o ~ o  P i k ,  
t z r n  ri ;ht  on ifgz.sburg-Spriagboro Pike sill go t o  Plcdlar Xoad,, 
take sainple a t  t k  junctioil  of  these  two roeds .ZLIS return t o  
Et~iznd Sabora tory.  

NCTS: The pzuck should be perked coiilpletely 02: t h e  road V~I=I  

sanples  are bei-ag ~aicen. Sincs t h i s  ii~zy be i i n p o s s 3 ~ l e  a t  some 
l o c e t l o n s  l i s t c d ,  c o l l e c t  ths samples i~ the n e z r e s t  sefe spo C 
t o  the  i a d i c a t e d  s i t e ,  

Appi-oximte d i s t a s c e  of  r o u t e  - 59 miles.  



"SW" xoutz 

(14ind from Souti~ve s t) 

TaI.2 p~ound .Ivsnue to  S i x t h  Street, turn r i g h t  on Sixth Street  
+~rd  go one block to  Jefferson Seceet, Cdrn ri@lt on fi:f=rson 
S t r ee t ,  go to Miamisburg EootAell i i e l d  and co l loc t  scmple. 

Return to Sixth street,' turn right end go to  Xoute 725 (Ci-ntral 
Avenue) t u n  r i g h t  on Route 725 an6 go to  Heincbe Xoad. Collect 
sample a t  junction of Heinclce Road znd Route 725 .  

Continue on l33incke Road to  I r o a ~ ~ o o d  S t r ee t ,  turn ri@t on . 

Iron~qood S t r s e t  aad go to Elm St ree t ,  bear left on 51n St ree t  
and proceed t o  junction of Elm Street and Route 25 i n  !Jest 
Carrol l ton.  Col lec t  sample a t  t h i s  junction. 

-- iayI1 r ighf  3n ?.o'\~ute 25 aid proceel .  to ~oody' s !iW~!ict - 53 W ~ S  t 
Carrollto:; Tali" salaple i n  pzikiaa 10 t of ~oo:~'S ~%!!Y:cz~. 

Continue -iwrth 0x1 aoute  25 to  Scuth BroaG~'7a;r (Springboro Pike) 
turn left o n  South Broad~~2jr an?. proceed to 9rydoil xo:oarl. Take 
sample ai this juaction. 

L. ..--- TurA right on Dryden 33:oad and p : - j .~c jd  to  T L O U ~ ~  25, L b - ~  l o f t  O n  

~ o u t c  25 2-32 conti~ue i-a to I)ej7tox on Patterson Boitl?vrrd to 
Jcfiar.oo Street ,  tu rn  l o f e *  oa J d f e r s ~ i l  S t r e e t  a-ad 53 t0 S i x t h  
S t ree t ,  tmz left Oi l  Si::th S t r e s t  rad go to l-@"ri Sttrcct, turn 
.-i L + , I ~  f..- oil ;kin St rea t  zn3 p~oczcd  to turn of f  t o  new nort?.ibound 
Interstaea 20ute 7 5 ,  turn right z ~ d  take Xooutc 75 t o  Uazner 
l o rd  X02d. Turn off  oil to 1Jegmr Tord JXoat3 +ild tzke s m p l e  nesr 
e::lt f r o r ~  ?.oute 75 .  

7 .  Droco~d 02 Wagner Ford Xooa? D 3 e e d ~ i r e  Road, tuzn r i g l : ~  oil 
Neednore 20zd aild go t3 X m t e  251, turn l e 5 t  on Boat- 2G1 and go 
to  Ch2&asjura  Xoad. Tcke .ss.?~?o a t  junctio:~ of Xoilie 201 an3 
ChamSersburg Soad. 

2. Turn rig>' 03 &ambcrs5u;:, ma? *ich b?eom?s ?,oout:? 225 ~ 3 d  
n contillue through town of Beirborn. lake sample on 2311t~ 225 just 

as yo&lE2ve c i t y  l i m i t s  of BeirSorn. 
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"W'' Route 

(Wind f r o m  West) 

1. Proceed li-oin Mound L ~ S o r a t o r y  to  Linden Avenue, t - ~ i l  right 2-nd 
oroceed t o  Maue Xoad, iurn l a f t  and collect sample a t  junc t ion  
Lf Mauz Xoad and   in den Avenue. 

2. Proceed on Naae Roild t o  Gebhart Church ;load, tz-TI righ: ax 
G&;I~TZ S:~~rcii Zoad and 20 to 3 9 1 ~ ~ 1  202otd, t.Sil 12ft on 3 1 1 ~ ~ 1  
Aoad ai-13 proceed t o  Byers 3oad. Take sample a t  juilctioil of  
3yers  z.13 Belvo roads. 

3. Tmn left on Byers &ad and proceed to Xoute 725, turn r i g 3 z  a:: 
Eoute 725 and take sample near  I ~ ~ t e r s t a t z  Xoute 75 underpass. 

rn . proceed sast oil Xooiltte 725 t o  Paakee Street. ieke s 2 . q : ~  ~r 
;?;3sti;.l CJof ya.l:cee !2tx.zot zils ~ . & T J ~ . ~  725 



12. Gma3ama Wt oa &cia m BRed 00 Y h  Str61, - Wt 
ole ?mzba St?eet to Austin mad, hrrP left on A w t i P  Road oPd 
procesd to BMdQ 741, tma right oa Route 741 ard pruceed to 
U a l d m b  Park. COUect maple irr W a l d n b  Park, 

13. o o l p ~  on mte 741 to W;otrte 72S, tutn left 00 ltotrte 725 and 
mQna tO Xmbbarg. Tafte t-ilrrlm Amzam uwt W of M h d *  m, ~ S S  ri~rr and burrr Xeff OP UV- A-• Con- 
oa Bivarvbw Avemsa towhere it htrnsright ePd baeamw lrnrrv 
maddmrg Rorrd. T a b  aafpls at thfn com3ar. 

teCrPe: 'Chs truEk sbuU be pukesd q l e t e l y  off the mad uha 
mnplcrrs me bdag a. Sirsce thin arey be bqmsd.ble at 
m of t8a Zocatiow listeci* collect t b  fMBl@a6 i n  the 
nearest safe 8 p t  tu the Indicated site, 



l l p t l  Route 

(l?ind from East) 

Take Linden Avenue west ou t  o f  Iuliamisburg t o  Xiverview, t u q  
l e f t  oil Biverview t o  where it tu rns  r i g h t  and contil-ues on as 
Lower Miamisburg Road, continue on Lower Mianis5usg Xoad t o  
Union Road. Take sample a t  the  j m c t i o a  of these two roads.  

Continue on Lower Miamisburg Road to  Jamaica Xoad. Take sample 
a t  t h i s  junct ion.  

T-dsn r i g h t  oil Jemaicz Xoad and go t o  Zoute 725, tu rn  ler ' t  on 
Zoute 725 and proceed t o  Route 4 .  Take sample a t  j u n c t i o n  of 
Xoutes 725 and 4. 

Tura l e f t  on Xoute 4 and go t o  Xoute 123 in Gsrmnto~i~n. Tzke 
sample ix G?rnn~a tovrn. 

n rurn right on Xouts 123 and go t o  kianaing 2oacl, t;lun l e f t  on 
Ihi~ning Zoad a i d  proseed t o  ~ s r m e r s v i l l e - 2 o : m s v l  Xoad. - Takz 
sample a t  j a n c t i o 2  oz these two roads.  

n ,c-.lti:~-de 02 E=.k?:~l~~ing %ad to  Aathony R o d ,  --. t u n  - l e f t  on Ant1lon-j 
?,OZ.~ o c.9 ~0 ;i;i2fer &cad, t a r n  ri ,,L~L r-,I '- on i : ~ e ~ e :  Eoad 211d LO to  
n ., C ~ ~ c ~ ~ ~ l s  Azrl 2026, turn  l r - ~ t  on 3rotms Zila ?.osd 21ld go to  'outc: 
725, mrrL i-igh;l; ori 2;ur.z 7 2 5  ~ ~ - 2  procoa.2 c o t ~ ~ l  of Z z t i s .  
Zol12ct senpic Gratis. 

TUTII r i g h t  on Zoilte 122 and proceed to  Eetsa. Take siraplc i n  
Eaton, C h l 0 .  

Turn lsft i n  Eatoil on t o  Xoute 127 and procsed to  Camden. T2k2 
s z r ~ l c  iil Cerndcn, Chio. 

T-i-m l e f t  02 2,oute 734 i n  Somerville and p:ocsz.d to Route 523, 
tili-n l s f t  01; Xoilte 5S2 2nd go to  tomil of Yest Elkton, turil r i z h t  
on Gree;15ils?i Xoa3 i n  West E lk ton  and procee=! to  Xorrte 122. T-Ice 
s z q l e  a t  j7~2s t ion  02 Grcen'3ush 2oaZ 2nd. Xolite 122. 



11. Continue on Greenbush Road to  Preble County Line Road, turn  
l e f t  on to  Preble County Line Koad then r i g h t  on to  Oxford 
Xoad, continue oil Oxford Xoad to  Browns Run Xoad. Take Sam- 
p l e  a t  junction of these two roads. 

12. Continue on Oxford Road t o  Mudlick Road, bear r i g h t  on  to  Mud- 
l i c k  Road and proceed to  Route 4, turn  l e f t  on aoute 4 and pro- 
ceed to  Germantom, turn  r i g h t  a t  edge or' Germalltown ozl Cherry 
S t r e e t  and go to  Market S t r e e t  (Xoutes 725 and 123) tiirn r i g h t  
on Market S t r e s t  and r e t u r n  to  Miamisburg on Eoute 725. Tura 
r i g h t  on Route 25 and go south to  Miamisburg c i t y  limits. Take 
sample a t  south city limits and Xoute 25. 

Continue south on Route 25 to  Benner Xoad, turn l e f t  on Benner 
Road and go to  Gebhart Church Xoad, turn l e f t  on Gebhart Church 
Xoad and go to  Bzlvo Road. Teke semple a t  junction o f ,  Szlvo cad 
Gebhar t Church Roads. 

Coatinuz oil Gebhast Church ;load to  Plaue Ro~id, tarn 1eZt on I v k ~ e  
Boad =d go to  Miamisbul-g-Springboro Pike. Take s a m p l e  a t  t h i s  
junction and r e tu rn  to  Mound. Lzboratory. 

XOTE: T h e  truck should be parked conpletely o f f  the  road when samples 
s re  being talcen. Since t h i s  m y  be impossible a t  scme of the  lo- 
cat ions  l i s t e d ,  c o l l e c t  the  samples in t he  neares t  s e f z  spot  t o  
thz  i n d i c ~ t e d  s i t e .  

Ap?-roximate d is tance  of rou te  - 81 miles. 
) 



CHANGE IN OFF-AREA A 1 3  SmPLING C O U S C T I O N  AKD COUKTING 

A s  o f  J u l y  1, 1958, t h e  off-area a i r  samples w i l l  

be collect .ed with  the H i  Bol sampler run f o r  1 5  minutes a t  each 

s i t e .  A 4..25 cm. diameter c i r c l e  w i l l  be cut  from each L" d i a .  

sample s n d  counted f o r  alpha on 2 Eradley counter,  The sample 

w i l l  be counted f o r  one hour and t h e  r e s u l t s  recorded i n  c/m/meter3 

as 'oefore. 4% s f l o w  r a t e  of 14 cfm f o r  15 min. t h e  H i  Vol w5ll 

sample 5.9L9 a e t a r 3  of air. A h.25 cm. d ia .  s e c t i o n  of t h e  4" dia .  

f i l t e r  paper w i l l  correspond t o  t h e  sampling of 1.041 a e t e r 3  of  

. a i r ,  For s i m p l i c i t y  it w i l l  be assumed t h a t  each counlting result 

represents .the a c t i v i v y  per cubic meter of a i r b  



a. Ist week (or run) Route "An. 

b . 2nd week (or run) Route dowarind f ran Mound. 

c .  3rd week (or run) Route dowmindfromMound, unless t h i s  
repeats the previously run route, i n  which case the nearest 
route t o  the damwind direction is run. 

d. 4th week (or run). Route dowmind fromMound, unless t h i s  
repeats any previously run route, i n  which case the nearest 
route t o  the damwind direction is run. 

e .  5th week (or run) chosen sane as 4th week run. 

f .  6th week (or run) chosen same as 4th and 5th week runs. 

g. 7th week (or run) chosen same as 4tn, 5th, and 6th week runs. 

Result: Each route i s  I& each quarter and no route is repeated . 
in  any one quarter. 

Note 1. Vegetation samples are t o  be taken a t  each sampling s i t e  as 
has alwzys been done in the past. 

Note 2. Because of the length of Route $b, and the nunber of s a q l i w  
s i tes ,  truck driving speeds have been excessive. In order 
t o  increase driving t h e  and reduce speed, the s a p l i n g  s i t e  
at Nev Carlisle and Erglevood w i l l  be discontinued. 



- . . . . . . . . . 

D . om--mEA ~4ONEORIlTG SCH3DUUS 

1. By authority of' contents of Secret Document 33-2-11 
dis t r ibut ion)  by M r .  J. E. Bradley, and issued by Z)r 
a l l  Off'-Area Monitoring is t o  be curtailed t o  meet the fo l lming 
required sampling as of April  1, 1953: 

a. Air Sampling: Routes B and C ( "grid" runs at o ld  Units 111 
and IV ) discontinued. Routes 1 through 6, and rcute A w i l l  be 
sampled once each quarter annm. Sampling s i t e s ,  New Carlisle 
and Englewood on route #4 are t o  be discontinued. This route 
is too long. A l l  other routes remain unchanged. 

b. River Sampling: A 1 1  mud and water sampling upstream, from the 
Mound eff luent  in to  the r iver ,  w i l l  be discontinued. Once each 
week 8 water samples and 4 mud samples w i l l  be collected from 
the Mound Lab eff luent  point t o  approximately 10 miles down- 
strean. Twice esch year samples ( 15 t o t a l )  w i l l  be collected 
from point of 14ound Lab effluent t o  Elizabethtown, Ohio. , 

Precise location of sample s i t e s  as of Apri l  1, 1953 as follows: 

(1) . Old s i t e  # 42 tlater s q l e  
(2) . Old s i t e  # 43 Mud an6 water szmple 
(3) Old s i t e  # 4 4 ~  Water s w l e  
(4) Old s i t e  # 44C (moved downstream 500 peces from s i t e  # 4-43) 

.Mud and water s-le 
(5) Old s i t e  # 440 (moved downstream 500 paces from s i t e  # 4442) 

Water sample 
( 6 )  Old s i t e  # 46 - lllud and water sample 
(7) Old s i t e  # 49 Water sample 
(8) Old s i t e  # 50 ( ~ r a n k l i n ,  0hio) 

Mud and water s q l e  

The additional sanples t o  be collected twice each year ( kt 
week of March and September ) are as follows: 

(9) Old s i t e  # 51 
(10) Old s i t e  7 f . 5 2 ~  
(11) Old s i t e  # 53A 
(12) Old s i t e  # 54A 
(13) Old s i t e  # 55 
(14) old s i t e  # 5& 
(15) Old s i t e  # 57 

2. The old "Grid" routes B and C w i l l  no longer be run. The remaining 
seven routes w i l l  be run just once each quarter annum beginning esch 
January, April, July, and October. We request t hz t  one route be run 
each week u n t i l  the seven hzve been completed. 1.ionday i s  the pre- 
ferred day of the week. (!Phis schedule is loose and can be changed 
a rb i t r a r i ly  by the Transportation Supervisor according t o  his  work 
load on any par t icu lar  day. ) However, in  csse of a schedule change, 
we request not i f ics t ion  of the cknge. The following is the route 
sequence t o  be followed regzrdless of the day on which routes are  run. 



Air samples taken 
a t  a l l  c i t i e s  and 
locations l isted.  

5 
AIR SAMPLE LOCATIONS AND ROAD MAP 

MAP 2 
- 11 - 

Concentric rings 
approximately 15 
miles apart. 



Historical R e v i e w  of Liquid Sampling Program 
S p e c i f i c  Changes in Progrgm 

(From Monitoring. Reports) 
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. . . .  Historical Review of Liquid sampling program. .;..: 

. "  : 
. . .. 

specific Changes in Progrem . . a. . . . 
(From Monitoring. Reports) ... 

. . . . .  

1950 
thru 
1952 

Analyzed water and mud. samples collected at. 91 locatibn 
along both banks of the Great Miami River;. spotlgrab ' 

samples, from Deed's Carillon Tower, (Unit IV.outfall), 
to point where Miami River empties into the Ohio River. 
Analytical chemical rocedure specific for olonium.; . . 
gross alpha count. !epo+t - Document fi51-15-37.. . . .  .: . . . .  

. - -  . - -  . 
Same. 9s 1928 except water and mud samples collected . . . . .  

. . . . at 113 locations. Report - document 651-12-37. ' ,  . :. . . .  

. . . . .  . . .  . . . . 
. . . .  -:. . .  

Same program.. as 1949. Report - document {f~~~-636.:.. , . . . 

and classified document 153-2-112. . . . . .  .' . . . . . : .  . . .  

. . .  
. . . .  

.- . . . ...... 
. . .  . . 

2/25/:53 program modified; water and mud samples collected . . 

from 8 locations (from Mound outfall to Franklin, Ohio). 
... 

If positive result atFranklin, then sampled further . . . .  

downstream. (Did notehappen.) Twice each year. collected 
samples to location where Miami River empties into 'Ohio 

. . . .  

River. .... 

10-yezr sumary data report issued to E. J. Cleary, ORSANCO,. 
12/17/58. Carbon copies issued to-W. G. Belter, D m ,  USAEC; 
H. F. Waring, Ohio Department of Health; and.W. B. Creamer, - :  
DAO/AXC. Report included data 1948 (declassified Bradley 
reports) through third quarter 1958. Modified 1953 program 
continued. 

Modified 1953 program continued. Special quarterly reports 
through 9/30/60 issued to Cleary, ORSANCO and carbon copy 
distribution for the 10-year report. . . 

.. . . . .  

Quarterly Environmental Monitoring Data Report, issued 
"to the public" was initiated at the direction of the AEC 
The fact that Plutonium was handled is mentioned, but. 
"liquid waste from plutonium work is very small in . . , .  

volume. It is handled separately as a packaged waste ., 

and not discharged to the river." (Pu as 238 was not . . 
. 

. . identified.) . . . . . . 
.i. . . 

1963 Began issuing Technical Environmental Monitoring Report' . . 
; ,  . 

. . . . .  semi-annually. Modified 1953 program' continued. . . . . . . . .  . .  

. . 

1965 First report that plutonium liquid waste was processed 
in a special WD facility. Data on plutonium in the. 
drainage ditch is given. Specific isotope Pu-238 is not 



. . . . .  . . . . . . .  . . .  - .  : . - . " . . . . . .  _ _ . .  . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . .  . . . . . . . . . . . . : . .  . . ... . . . . . . . . .  . . . . . . . .  . . . . - .. , . . . .  - . .  . . . . .  . .- . . . .  - . . . . . . . . . . . .  . . . . . .  . . .  *.: . . . .  . . . . . . .  ...., . . . . . -  ..: . . . . . . . .  F i t s t  r e p o r t  t b  i d e n t i f y  p l u t o n i m  of (oa jor j '  iLtkr6s. t  . . . .  - .  . . .  

. w a s  i so tope  238. Plutonium da ta  f o r  the  Great M i a m i  ~ i v e r : .  !.:I.. 
and t h e  drainage di tch .  F i r s t  r epo r t  o f  .R iver  levels! -. , . . . . . . .  . . . . 

. . . .  - .  . . .  . . . . . .  .... . . ... ..... . . . . . . .  . . . .  . . .  
. . F i + s t  repor t ing  of pond Water ana lys i s  (2 ponds). . . . .  .. . w H t e r  . . . .  . . ,. : . . . .  

_ . :  . . . . . . .  - ana lys i s  through 1969 was gross alpha. . . . . .  . . . . . .  . . 
. . . . .  . . . . . . . . .  . . . .  . . . . . . . .  ... . . . . ' -  : .:. 8 .. 

. . . ._ 
. . . .  August - sampling increased t o  twice per  week.. . :  '(Had been:. . . 

once per  week t o  t h i s  time. ) .  Chemical procedure us6d  . to .  . . . . . . . .  . . . . .  

s e l e c t i v e l y  recover Pu-238 from water .  Sample ..planchets . . . . . . . . . .  . . 
screened by gross alpha counting. .posi t ive c p u n t  sample's.. . . . . . . .  

'submitted-to alpha pu lse  height  counting t o  maintain . . 
. . . . . . . . . . . .  - .. _- . . _ . . 

- s p e c i f i c i t y  f o r  Pu-238 ana lys i s ;  . . .  . . .  . . . .  . . . 
. . . .  . . .  . . 

. . 
. . . . . . . . . .  . . 

. . ..... . . . . .  . . . . 
. . . . :  Report expanded t o  cover area  coinmunity .drinking water  : . . :. ,. ' 

suppl ies ,  non-radioactive p o l l u t a n t s .  a s  . w e l l  a s  ?ad id -  . .:: . . . . . .  . . . .  . 1. 

. . . .  a c t i v e  po l lu t an t s  i n  water. Eight add i t i ona l  'surf a.ce - .  :. . . . . . .  . . . . .  . 

w a t e r  and pond locat ions  repor ted on. (Report.  a l s o  . .' -' ' - . ' .  ,.. , . 
. . .  . . . .  . . . . . . . .  . . - 

covered non-radioactive a i r  po l lu t en t -pa r t i cu l a t e s ;  . ... . . .  . . .  . . . .  
. . .  foods tu f f s ,  vegeta t ion,  s o i l  and s i l t .  Two t y p e s  o f . . ,  ' . . . . .  

s o i l  ana lys i s  a r e  reported - cores and sur face  sc rap ings . )  . . .  : . . . .  ' . 
. . 

. . .  
... Sampling increase t o  5 times per  week (week days) ; . . . . . . . . . .  . . . . :  . . . . 

-. . 

Program reported i n  1972 was .continued i n  .1973.:. . . 
. . . . 






