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ENVIRONMENTAL RADIOACTIVITY AT 
ARGONNE NATIONAL LABORATORY 

Report for the Year 1956 

J. Sedlet 

I. SUMMARY 

Concentrat ions of radioact ivi ty in severa l types of samples obtained 
from the ANL site and from locat ions approxinnately 10, 25, and 100 mi les 
from the Labora to ry a r e given in this r epo r t . The sampling locations a r e 
shown in F igu re s 7 and 8. Since ANL waste water i s d ischarged into Saw­
mil l Creek , which in turn empt ies into the Des P la ines River , special 
emphas is was placed on sampling these s t r e a m s . Most of the r e su l t s were 
obtained by counting the total alpha and beta act ivi t ies after suitable p r e p a ­
ra t ion of the s a m p l e s . Some of the samples were also analyzed for specific 
e lements and nucl ides . The average total act ivi t ies in water , bottom sil t , 
surface soil , and plants during 1956 a r e shown in F igu re s 1 and 2. The 
average act ivi t ies in these types of samples from 1952 through 1956 a r e 
compared in F i g u r e s 3 through 6. 

Radioactive contamination due to ANL opera t ions was found in water 
and bottom silt from Sawmill Creek below the Labora to ry waste water 
outfall. The total alpha activi ty in water from this location averaged 
11.8 /ijUc/l, or about 8 jSjic/l higher than water collected u p s t r e a m from the 
outfall. Corresponding differences in e a r l i e r y e a r s ranged from about 7 to 
27 jUjUc/l. The additional alpha act ivi ty below the outfall was due p r i m a r i l y 
to no rma l uran ium in Labora to ry waste wate r . Approximately 95% of the 
below-outfall samples that were analyzed for uran ium contained above 
normal concentra t ions of this e lement , and about 90% of the total alpha ac t iv­
ity in these samples was due to uran ium. The average uran ium concen t ra ­
tion in these samples was 17.4 jljic/ls or about 0,025% of the inaximum 
p e r m i s s i b l e concentra t ion (MPC) for water given in NBS Handbook 52, The 
maximum uranium concentrat ion found below site this year was 96 jLtfic/l, 
or about 0.14% of the MPC. Plutonium was a lso found in some of the below-
outfall water samiples. Since it was not detected above the outfall, the 
plutonium was apparent ly added to the s t r e a m in ANL waste wa te r . About 
one half of the below-outfall samples that were analyzed for plutonium con­
tained m o r e than the detection l imi t of 0,2 jJ.[d, c/l. The average plutonium 
concentrat ion in these samples was 7 jU/ic/l, or about 0.5% of the MPC; the 
highest concentrat ion, 46 ^ / i c / l , was 3% of the MPC for plutoniumi. 



F i g u r e 1 

AVERAGE RADIOACTIVITY IN WATER AND BOTTOM SILT, 1956 
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F i g u r e 2 

AVERAGE RADIOACTIVITY IN SOIL AND PLANTS, 1956 
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F i g u r e 3 

AVERAGE RADIOACTIVITY IN SURFACE WATER, 195Z-56 
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F i g u r e 4 

AVERAGE RADIOACTIVITY IN BOTTOM S I L T , 1952-56 
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Figure 5 

AVERAGE RADIOACTIVITY IN SURFACE SOIL, 1952-56 

Micromicrocur ies per Gram 
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Figure 6 

AVERAGE RADIOACTIVITY IN PLANTS, 1953-56 
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Beta emi t t e r s derived from both fission product fallout and L a b o r a ­
tory waste water were found in Sawmill Creek water . Fallout activity was 
detected from F e b r u a r y to September , and contributed an average of about 
20 jUjUc/l to the Creek during this per iod. The beta activity added to the 
Creek in Labora to ry waste water was due to f ission products and the UXj 
and UX2 daughters of uranium. The activity added to the Creek from this 
source usually ranged from 5 to 25 / i / ic/ l . No hazardous concentra t ions of 
individual f ission products were detected in the Creek , although seve ra l 
individual samples contained total beta act ivi t ies in excess of 100 jJ-jlc/l, 
the MPC for unknown beta activity given in Handbook 52, The activity in 
these samples was der ived from both of the sources given above. 

The activity added to Sawmill Creek in ANL waste water and fa l l ­
out had no detectable effect on the radioact ivi ty in the Des P la ines River . 
The total alpha activi ty (about 2 / i / ic / l ) , u ran ium concentrat ion (1.3 /ijUc/l), 
and total beta activity (about 31 / i / ic/l) were essent ia l ly the same both 
above and below the mouth of Sawnaill Creek . 

No abnormal concentrat ions of radioact ivi ty were found in any of 
the other na tura l bodies of water on the ANL s i te . The concentrat ions of 
alpha activity in water from these sources var ied from 1 to 3.5 /i/ic/ll the 
corresponding values for beta activity were 11 to 33 /^/ic/l. Water s a m ­
ples collected within twenty-five mi l e s of the Labora to ry contained s imi la r 
concentra t ions of radioact ivi ty . The average act ivi t ies in water from the 
re fe rence s i tes (100 mi les fromi the Labora to ry) , 1,7 / i / ica/ l and 
10.5 /i/xcjS/l, we re very s imi la r to the ave rages obtained for the same 
locations during the previous th ree y e a r s . 

Concentra t ions of total activity in bottom silt showed wide v a r i a ­
tions with location and t ime of sampling. The inc reased activity added to 
Sawmill Creek in Labora to ry waste water was ref lected in inc reased 
activity in some of the bottom silt obtained from the Creek below the waste 
water outfall. These individual samples contained two to t h r ee t imes the 
normal values for Sawmiiil Creek bottom sil t , about 25 and 70 /i/ic/g of 
alpha and beta activity, respec t ive ly . The average concentra t ions of total 
act ivi ty in bottom sil t obtained above the water outfall were 25 /i/ico/g and 
71 /i/i CjS/g, as compared with average values of 42 /i/ico/g and 85 jjLjJc^/g 
below the waste water outfall. 

The alpha activity in samples of bottom silt from the Des P la ines 
River was essent ia l ly the same above and below the mouth of Sawmill 
Creek , averaging about 20 /i/ic/g at both locat ions . The total beta activity 
averaged 57 /i / ic/g above and 76 /i/ic/g below the mouth of Sawmill Creek , 
This difference in the ave rage values for the year r e su l t ed from significant 



i n c r e a s e s (25 to 65 /i/ic/g) below the mouth of the Creek in th ree of the 
samples collected during the y e a r . Since these samples were collected 
during per iods of high fission product fallout, the most likely source of 
this i nc reased activity was local ized accumulat ion of fallout activity, 
r a the r than Labora to ry waste wate r . Contamination resul t ing from Labo­
r a to ry waste water would probably cause i n c r e a s e s in both alpha and beta 
activity, as was observed in Sawmill Creek . 

The alpha activity in bottom silt from the na tura l ponds on the ANL 
site averaged 27 /i/ic/g and was no rma l and s imi l a r to that found in bot­
tom sil t within 25 mi l e s of the Labora tory , The beta activity was normal 
in Apri l and July, about 70 /i/i c /g , but i nc reased to about 150 /i/ic/g in 
October, apparent ly due to fallout. 

Bor ings collected from the bottom of the s torage lagoon for con­
taminated waste water on the ANL Site showed a l a rge accumulat ion of 
activity in the upper two inches of m a t e r i a l . The upper layer contained 
about 400 /i/ica/g and 3000 / i / ic^/g. Below two inches the bor ings con­
tained no rma l concentra t ions of act ivi ty, 27 to 40 / i / ica/g and 61 to 
96 /i/ic/3/g. 

The alpha and beta act ivi t ies in bottom silt f rom the re fe rence 
s i tes were about 30% lower than in 1955, and averaged 6 / i / ica/g and 
27 /i/i c/3/g. 

The ave rage concentra t ions of alpha and beta act ivi t ies in soil from 
all locat ions were s imi l a r to those found in other y e a r s . There was no 
significant difference between samples collected on the ANL si te and from 
locations within 25 m i l e s of the Labora to ry . As was observed in other 
y e a r s , soil f rom the r e fe rence s i tes averaged 30 to 40% lower than soil 
obtained from the other locat ions , and this i s a t t r ibuted to the p r e d o m i ­
nance of sandy soil samples from the r e fe rence s i t e s . 

The total alpha act ivi t ies in g r a s s samples were essent ia l ly the 
same at al l loca t ions , about 1 / i / ic/g. The total beta act ivi t ies averaged 
15 to 30 /i/ic/g lower than samples from the same locat ions in 1955, ind i ­
cating a reduced amount of fallout in g r a s s samples during 1956. G r a s s 
from the ANL si te contained an ave rage of 89 /i/i cjS/g and off-site g r a s s 
samples contained about 62 /i/ ic^/g, although the same range of ac t iv i t ies was 
found both on and away from the ANL s i te . The difference in the average 
is a t t r ibuted to differences in the amount of fallout act ivi ty at var ious 
t imes and loca t ions . 

Concent ra t ions of long-l ived alpha and beta ac t iv i t ies in a i r f i l ter 
samples col lected on the ANL site f rom 1953 through 1956 a r e a lso given. 
Individual samples w e r e col lected for a 24-hour per iod, and the total 
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activity was de termined from the counting r a t e of the fil ter paper th ree 
days after the end of the fi l tering per iod . The total alpha activity remained 
quite uniform, averaging 0,03 m i c r o m i c r o c u r i e s per cubic me te r (/i/ic/m ) 
for each year . Monthly ave rages var ied from 0.01 to 0.06 /i/iccym^. This 
long-lived alpha activi ty is a t t r ibuted p r i m a r i l y to na tura l act ivi t ies p r e s ­
ent in dust in the a i r . 

The beta activi ty remain ing in the a i r f i l ter samples after th ree 
days of decay was p r i m a r i l y due to f ission products from nuclear detona­
t ions . F r o m 1953 through 1955 monthly ave rages of beta activity var ied 
from 0.1 to 0.5 /i/ic/m^ during per iods of l i t t le fallout to 1 to 8 /i/ic/m^ 
during per iods of bomb tes t ing. During 1956 the nainimum value inc reased 
to 0,9 /i/ic/m^, probably because nuclear detonations were c a r r i e d out over 
a longer per iod of t ime than in previous y e a r s . In genera l , the inc reased 
beta activi ty was observed during the spring and fall of each yea r . The 
annual average beta activity var ied from 0,5 /i/ic/m^ in 1954 to 1,6 / i / ic/m 
in 1956, 

II. PROCEDURES 

This r epo r t p r e s e n t s the r e su l t s of the environmental monitor ing 
p r o g r a m at Argonne National Labora to ry for the year 1956 as well as 
some of the r e s u l t s obtained in e a r l i e r y e a r s for a i r s amp le s . The p u r ­
poses of the p r o g r a m a r e to detect i n c r e a s e s in the radioact ive content of 
the ANL site and environs and to de te rmine the causes of any such in­
c r e a s e s . The na ture of the p r o g r a m is indicated by Table I, which gives 
the number and types of samples collected in 1957. 

TABLE I 

SAMPLES COLLECTED IN 1957 

Water 
Rain 
Soil 

268 
156 

82 

Bottom Silt 
P lant 
Animal 
Air F i l t e r 

121 
65 
15 

596 

Samples w e r e collected from the Argonne site and from locations 
approximately 10, 25, and 100 mi l e s from the Labora to ry . The sampling 
locations a r e given in F i g u r e s 7 and 8. The locat ions 100 mi l e s from the 
Labora to ry a r e r e f e r r e d to as r e fe rence s i t e s . 



10 

L D 1 E I F̂  l̂ ^S J^ _H 

18 
60000 W |_ 

17 i 
5900PN 

-SAMPLING LOCATIONS 

- IMPROVED ROADS 

- TRAILS a ABANDONED ROADS 

FIGURE 7 
SAMPLING LOCATIONS ON SITE OF ARGONNE NATIONAL LABORATORY 



11 

LAKE 
MICHIGAN 

•MONTROSE 
AVENUE BEACH 

KANKAKEE RIVER 

FIGURE 8 
SAMPLING LOCATIONS NEAR ARGONNE NATIONAL LABORATORY 



12 

Most of the samples were analyzed for total alpha and beta activity 
by d i rec t counting after suitable p repara t ion of the sample . The counting 
r a t e s were converted to m i c r o m i c r o c u r i e s by applying cor rec t ions m e a s ­
ured for Pu^^' (for alpha pa r t i c l es ) and Tl^*^ (for beta pa r t i c l e s ) . Some of 
the samples were also analyzed for specific e lements and nucl ides . Approx­
imate ly 10% of the samples were not analyzed, but were s tored for future 
use . 

The sampling p r o g r a m , counting techniques, and mos t of the analyt­
ical p rocedure s a r e given in detail in the previous r e p o r t s in this s e r i e s : 
ANL-5069, ANL-5289, ANL-5446, and ANL-5684. 

The following p rocedure was used during 1956 for plutonium and 
thor ium analyses of wate r . A one- l i t e r port ion of water was evaporated to 
d ryness , the res idue leached with O.IM HNO3, and any insoluble m a t e r i a l 
removed by centrifugation. The solution was made 2M in n i t r i c acid, 
sulfurous acid added, and the plutonium and thor ium coprecipi ta ted with 
ce r ium fluoride. The fluoride prec ip i ta te was dissolved in aluminum n i ­
t r a t e solution, the plutonium reduced with hydroxylamine, and the thor ium 
ext rac ted into a benzene solution of thenoyltr if luoroacetone (TTA). The 
aluminum n i t ra te solution was then made O.IM in potassiunn d ichromate , 
0,7M in n i t r ic acid, and heated at 90°C for one hour to oxidize the pluto­
nium. The solution was then cooled and the plutonium extrac ted into 
ethyl e ther . Fo r ease in mounting the plutonium and thor ium frac t ions , 
and to obtain additional separa t ion from uranium, the ext rac ted act ivi t ies 
were r e - e x t r a c t e d into n i t r i c acid solution and coprecipi ta ted with ce r i um 
fluoride. The fluoride p rec ip i t a tes were mounted on s ta in less steel and 
counted. The plutonium recove ry for each sample was de termined by 
analyzing a second port ion of the water sample to which a known amount 
of plutonium had been added. The thor ium recove ry was not de termined 
for each sample , but was taken a s the average of seve ra l analyses of 
water samples containing known amounts of Th^^°, 

III. RADIOACTIVITY IN ENVIRONMENTAL SAMPLES 

A, Rain 

The total alpha and beta act ivi t ies in precipi ta t ion collected on 
the Labora to ry si te a r e given in Table II. The shor t - l ived alpha act ivi t ies 
were due to radon and thoron daughters normal ly p r e sen t in a i r . The alpha 
activity remaining one week after the end of the rainfall was due to na tura l 
act ivi t ies in dust c a r r i e d down by the r a in or in dust blown into the r a in 
col lec tor . This was indicated by uran ium analyses of some of the ra in s a m ­
ples and the fact that ra in samples containing amounts of long-lived alpha 
activity above no rma l a lso contained l a rge amounts of sol ids . 



TABLE II 

NONVOLATILE RADIOACTIVITY IN RAINWATER AT ANL, 1956 

Month 

January 
F e b r u a r y 
March 
Apri l 
May 
June 
July 
August 
September 
October 
November 
December 

Samples 
Col lec ted* 

6 
9 
9 

12 
16 

8 
17 
16 

9 
6 
9 
8 

Alpha Activity 

After 1 Day Decay 

Samples 
Counted 

6 
8 
9 

12 
14 

6 
16 
12 

7 
2 
5 
8 

jU|J.c/liter 

Max. 

41.1 
11.4 
27.8 

130. 
196. 

18.8 
18.0 
32.0 

221. 
13.2 
27.5 
16.0 

A v . 

12.4 
4.8 

14.8 
36. 
33. 

5.3 
9.7 
8.7 

45.3 
7.8 

13.7 
8.0 

After 1 Week Decay 

Sainples 
Counted 

6 
9 
9 

12 
16 

8 
17 
16 

9 
6 
9 
8 

/i/i c / l i t e r 

Max. 

20.9 
8.4 

18.7 
24.0 
15.4 

6.4 
6.4 

21.0 
13.0 

8.8 
24.6 
15.0 

Av. 

7.4 
3.5 

10.9 
7.9 
3.8 
2.5 
1.6 
3.0 
2.6 
3.0 
6.1 
5.9 

Beta Activity 

After 1 Day Decay 

Samples 
Counted 

6 
9 
9 

12 
14 

8 
17 
15 

7 
2 
5 
8 

10^ jildc/liter 

Max. 

33.0 
9.6 

23.4 
29.6 

126.4 
19.8 
43.6 
85.8 
45.2 
53.8 
26.6 
10.1 

Av. 

11.7 
5.5 

11.4 
7.9 

17.4 
8.6 

17.9 
16.4 
20.9 
31.0 
10.9 

6.5 

After 1 Week Decay 

Samples 
Counted 

6 
9 
9 

12 
16 

8 
17 
16 

9 
6 
9 
8 

10^/.i/ic/liter 

Max. 

29.4 
9.1 

20.0 
27.3 
86.9 
16.0 
27.9 
69.0 
65.6 
28.6 
20.8 

8.5 

Av. 

9.5 
5.2 

10.3 
6.9 

13.3 
6.3 

12.1 
13.9 
22.4 
16.5 

5.6 
5.1 

*Two s u c c e s s i v e por t ions w e r e col lec ted f rom heavy ra ins and a r e cons idered as s e p a r a t e s amples . Each por t ion 
was equivalent to 0.1 in. of ra in . 

w 
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The beta activity remaining after one week was largely due to 
fission products from nuclear detonations. The i nc rea se s in the monthly 
averages during the spring and fall months corresponded to announced 
per iods of bomb tes t ing. F i s s ion product concentrat ions did not show the 
la rge fluctuations of previous y e a r s . Although no individual sample con­
tained m o r e than 10^ jific/l (after one week), this is the f i rs t year since 
ra in collection was begun that the average monthly beta activity did not 
drop below 500 |ijLtc/l for any month. The general t rend of long-lived beta 
activity in ra in is evident from Figure 9, in which the monthly averages of 
beta activity a r e plotted for October, 1952 through December , 1956. 

FIGURE 9 
BETA ACTIVITY IN RAIN AND AIR FILTERS ON ANL SITE, 1953-1956 
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Some of the ra in samples were analyzed for severa l of the 
fission products . The r e su l t s a r e given in Table III, F o r a given fission 
product , the variat ion in concentrat ion among the samples was an inverse 
function of i ts half-l ife. This is to be expected since all ra inwater con­
tained fission products from a la rge number of detonations occurr ing at 
var ious t imes . The Sr concentrat ion showed l e s s var ia t ion than the 
other fission produc ts , indicating a re la t ively constant souce of this 
nuclide. 
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TABLE III 

FISSION PRODUCT ACTIVITY IN RAINWATER, 1956 

Date of 
Rainfall 

March 27-28 
April 2 
April 25 
May 9-10 
(F i rs t portion) 
May 9-10 
(Second portion) 
May 11 
July 31 

Amount 
(in.) 

0.28 
0.02 
0.42 
1.33 

1.33 

0.1 
0.28 

Total Beta Activity 
(10^ |ijuc/l after 1 week decay) 

20.0 
27.3 

9.7 
10.4 

6.2 

86.9 
27.9 

Micromicrocur ies Pe r Li ter 
at End of Rainfall 

Sr»9 

183 

139 
209 

159 

915 

S r * 

13 

15 

7 

10 

12 

Ba»« 

92 

12 
141 

123 

284 

C e " ' 

390 
45 
51 

898 
184 

C e ' ^ 

81 
158 
103 

259 
63 

B, Air F i l t e r s 

Monthly sumimaries of a i r filter samples collected on the ANL 
site from 1953 through 1956 a r e given in Tables IV to VII, Most of the in­
dividual samples cover a 24-hour per iod, although a few of the samples 
were collected for two or three days. Air was moni tored continuously 
during the four -year per iod, except for the occasional loss of a sample 
due to equipment fai lure. Such lo s ses totaled about 25 days during the 
four-year per iod. 

Air was fi l tered through HoUingsworth-Vose 70 filter paper 
using a F i l t e r Queen Vacuum Cleaner (Health-Mor Corp,) modified to 
draw a i r through the paper , or a Sutorbilt Air Sampler , A ro tamete r was 
used to m e a s u r e the air flow| the F i l t e r Queen a i r sampler operated at 
15 cubic m e t e r s per hour and the Sutorbilt Air Sampler at 30 cubic m e t e r s 
per hour. The a r e a of the paper was 200 cm . After the sampling per iod 
the paper was sprayed with a solution of polystyrene in ethylene dichloride 
to fix the par t icula te ma t t e r on the papery the th ickness of polystyrene 
layer was 50 m i c r o g r a m s per cm . A c i rc le two inches in d iameter 
(20 cm^) was cut from the center of the fi l ter paper , mounted on a s ta in­
l e s s steel counting planchet and counted for alpha and beta activity in a 
nylon-window proport ional counter . The re su l t s given in the tables a r e 
based on counts taken approximately th ree days after the end of the f i l te r ­
ing period, in o rder to allow t ime for the decay of radon and thoron 
daughters . The cor rec t ion factors used to convert the total counting r a t e s 
to nominal dis integrat ion r a t e s were those m e a s u r e d for the shor t - l ived 
radon descendants ,* It should be emphasized, however, the " th i rd-day" 

These cor rec t ion factors were determined by Dr. Andrew F . Stehney 
of the Radiological Phys ics Division of ANL. 
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TABLE IV 

LONG-LIVED ACTIVITY IN DAILY AIR FILTER 
SAMPLES ON ANL SITE, 1953 

Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
Noveixiber 
December 

Average 

No. of 
Samples 

26 
26 
30 
27 
27 
24 
25 
28 
26 
28 
26 
29 

Alpha Activity 

Max. 

0.05 
0.03 
0.05 
0.12 
0.11 
0.18 
0.15 
0.14 
0.64 
0.11 
0.12 
0.08 

Av. 

0.02 
0.01 
0.01 
0.02 
0.03 
0.03 
0.03 
0.04 
0.05 
0.04 
0.04 
0.01 

0.03 

Beta Activity 
(tJ-jJ. c/m^) 

Max. 

0.14 
0.15 

25.4 
1.2 

127.1 
5.7 
2.7 
5.7 
3.5 
1.5 
0.8 
0.22 

Av. 

0.08 
0.07 
1.3 
0.5 
8.3 
1.5 
1.6 
0.8 
1.6 
0.8 
0.4 
0.13 

1.4 

TABLE V 

LONG-LIVED ACTIVITY IN AIR FILTER SAMPLES 
ON ANL SITE, 1954 

Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Average 

No. of 
Samples 

28 
28 
28 
29 
30 
29 
28 
30 
29 
30 
28 
28 

Alpha Activity 

Max. 

0.91 
0.30 
0.02 
0.10 
0.13 
0.13 
0.12 
0.14 
0.45 
0.10 
0.12 
0.07 

Av. 

0.02 
0.03 
0.01 
0.02 
0.04 
0.04 
0.03 
0.03 
0.05 
0.02 
0.03 
0.02 

0.03 

Beta Activity 
( /ijic/m^) 

Max. 

0.23 
0.67 
0.52 
1.5 
1.0 
1.1 
0.66 
0.70 
7.3 
2.0 
4.7 
2.8 

Av. 

0.13 
0.13 
0.12 
0.3 
0.2 
0.5 
0.31 
0.30 
0.9 
0.8 
1.4 
0.9 

0.5 
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LONG-LIVED ACTIVITY IN AIR FILTER SAMPLES 
ON ANL SITE, 1955 

Month 

1 January 
Februa ry 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Average 

No. of 
Sample's 

27 
23 
31 
30 
31 
28 
29 
31 
29 
29 
28 
29 

Alpha Activity 
(MMc/m^) 

Max. 

0.05 
0.02 
0.22 
0.50 
0.08 
0.08 
0.07 
0.25 
0.11 
0.26 
0.12 
0.28 

Av. 

0.02 
0.01 
0.02 
0.05 
0.02 
0.02 
0.03 
0.05 
0.03 
0.03 
0.02 
0.02 

1 0.03 

Beta Activity 
(MMc/m^) 

Max. 

0.7 
5.4 
5.4 
2.8 

48.1 
2.3 
3.6 
1.3 
0.6 
1.7 
3.2 
1.6 

Av. 

0.3 
1.0 
0.8 
1.2 
4.5 
1.0 
0.7 
0.4 
0.3 
0.2 
0.4 
0.6 

1.0 

TABLE VII 

LONG-LIVED ACTIVITY IN AIR FILTER SAMPLES 
ON ANL SITE, 1956 

Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Average 

No. of 
Samples 

30 
26 
29 
30 
30 
30 
31 
30 
27 
30 
25 
27 

Alpha Activity 
( MMc/m^) 

Max. 

0.04 
0.01 
0.06 
0.08 
0.04 
0.08 
0.08 
0.10 
0.18 
0.10 
0.16 
0.40 

Av. 

0.01 
0.01 
0.01 
0.03 
0.01 
0.02 
0.02 
0.03 
0.06 
0.04 
0.04 
0.03 

0.03 

Beta Activity 
(MM c/m^) 

Max. 

•1.3 
1.5 
3.7 
6.4 
3.5 
2.0 
2.1 
2.8 

28.0 
5.8 
3.2 
3.4 

Av. 

1.8 
1.0 
1.1 
1.9 
1.3 
0.9 
0.9 
1.1 
4.7 
2.4 
0.9 
1.0 

1.6 
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activity given in the tables was not due to radon daughters , but was due 
p r i m a r i l y to fission products (for mos t of the beta activity) and a mix ture 
of na tura l ly radioact ive nuclides p r e sen t in dust (for the alpha activity and 
some of the beta activity). 

Accura te dis integrat ion r a t e s could not be obtained from the 
total counting r a t e s for severa l r ea sons ! The composit ion of the mix ture 
of nuclides producing the th i rd -day activity was unknown and var iab le , so 
that accu ra t e counting efficiencies could not be obtained for each sample . 
In addition, some of the f ission product activity was probably p resen t in a 
re la t ively few l a rge p a r t i c l e s , while the radon daughters were uniformly 
dis t r ibuted on the pape r . This could r e su l t in a different counting effi­
ciency, pa r t i c l e penetra t ion, and re tent ion for fission products and radon 
daughters . However, the nominal total dis integrat ion r a t e s have proved 
useful in the inter compar ison of samples and in approximate compar i sons 
between the long-l ived activity and radon concentra t ions in the a i r . 

The beta activi ty concentra t ions in Tables IV to VII a r e plotted 
in F igure 9. The monthly var ia t ions may be co r re l a t ed with per iods of 
atomic detonations. In genera l , i n c r e a s e s were noted in the spr ing or sum­
m e r and in the fall of each yea r . The pr incipal feature of the data i s the 
sustained i nc r ea se in beta activity throughout 1956, P r i o r to 1956 the 
monthly average fell a few tenths of a m i c r o m i c r o c u r i e per cubic me te r 
during per iods when no bomb tes t ing took p lace . In 1956 the min imum 
value was 0,9 ji^c/xn , or five to ten t imes the min imum of previous y e a r s . 
However, even during 1956 the average fission product beta activity was 
only about 1% of the radon daughter beta activity (RaB and C)» In spite of 
the sustained higher levels observed during 1956, the average for the ent i re 
year did not show any marked i n c r e a s e , s ince the unusually high values 
(>5 jU/ic/m^) observed for shor t per iods during 1953, 1954, and 1955 were 
not found in 1956. 

Monthly s u m m a r i e s of long-l ived beta activity in ra in a r e a lso 
plotted in F igure 9 for compar i son with a i r ac t iv i t i es . During mos t of the 
four -year period^ the var ia t ions in beta activi ty in the two types of samples 
were s i m i l a r . Notable exceptions o c c u r r e d in Apri l and May, 1953 and 
May, 1955, Exact cor respondence between the r a in and a i r act ivi t ies 
cannot be expected, of cour se , since the t ime of the rainfall will great ly in­
fluence the activi ty found in r a in . 

The monthly var ia t ions in long-l ived alpha activity did not c o r ­
respond to those found for beta activi ty and were evidently caused by 
var ia t ions in the amount of dust in the a i r . The average alpha activity, 
0.03 jUjLic/m ,̂ r emained constant over the four -year per iod. 
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C, Water 

1, Sawmill Creek and Des P la ines River 

ANL waste water i s d ischarged into Sawmill Creek, which 
in turn empt ies into the Des P la ines River (Figure 7), The amount of a c ­
tivity added to Sawmill Creek in the waste water may be de termined by 
comparing the concentra t ions of radioact ive nuclides in the Creek above 
and below the ANL waste water outfall. Monthly sumnaaries of the alpha 
activity from these two sampling locations a r e given in Table VIII, 

The Creek was dry during October , November , Decem.ber, 
and pa r t of September , Consequently water was not available u p s t r e a m 
from the waste water outfall during this per iod, and the water collected 
below the outfall during this same per iod consis ted ent i re ly of ANL waste 
wa te r . The average total alpha activi ty downs t ream fromi the waste water 
outfall was 11.8 jU./ic/l, or about 8 mic/l higher than found in u p s t r e a m 
water , and this additional activity was evidently added to the Creek in ANL 
waste water , A s imi la r difference was observed in 1955, while the c o r r e ­
sponding differences in 1952, 1953, and 1954 were each about 25 jijic/l. 
The uran ium content of Sawmill Creek water indicated that mos t of the 
alpha activity added to the s t r e a m in Argonne waste water was due to 
na tura l u ran ium. In mos t of the below-outfall samples analyzed for both 
uraniuin and total alpha act ivi ty, the uran ium content accounted for e s s e n ­
t ial ly all of the alpha act ivi ty. Above the outfall, the u ran ium concentrat ion 
accounted for only about one half of the total alpha act ivi ty. The average 
uran ium concentrat ion below the outfall (17,4 ju/ic/l) was g rea t e r than the 
average total alpha activi ty (11.8 /i/ic/l) because mos t of the samples 
analyzed for u ran ium contained concentra t ions of alpha activity above 
ave rage . 

Some of the samples below outfall contained smiall but 
detectible concentra t ions of plutonium. The ave rage plutonium concen t ra ­
tion in the twelve samples in which it was detected was 7 fSfJ. c / l , or about 
0.5% of the max imum p e r m i s s i b l e concentrat ion given in NBS Handbook52, 
The highest plutonium concentra t ion, 46 / i / ic/ l , was only 3% of the maximum 
p e r m i s s i b l e concentra t ion. None of the samples obtained u p s t r e a m from 
the waste water outfall contained plutonium concentra t ions in excess of the 
detection l imit of 0,2 /x/Xc/l, Alpha activity due to thoriunn isotopes was 
essent ia l ly the same in water from both sampling loca t ions , and therefore 
negligible amounts w e r e der ived f rom Labora to ry waste v/ater. The a v e r ­
age concentrat ion, 0,5 / i / ic / l , was s imi la r to that found in previous y e a r s . 

The total alpha activity in water collected above the 
Labora to ry site averaged 3,9 / iuc / l , and mos t of the individual samples 
contained between 1 and 5 / i /xc/l . The uran ium content var ied between 0,5 
and 3.5 /i/ic/l and averaged 2 / i / ic/l . A few of the samples contained 



TABLE VIII 

O 

NONVOLATILE A L P H A ACTIVITY IN SAWMILL CREEK WATER, 1956 

Month 

Jan. 
Jan. 

F e b . 
F e b . 

M a r c h 
M a r c h 

Apr i l 
Apr i l 

May 
May 

June 
June 

July 
July 

August 
August 

Sept. 
Sept. 

Oct . 

Nov. 

Dec . 

A v e r a g e 

Loca t i on* 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

B 

B 

B 

A 
B 

Total Alpha Act ivi ty 

No. of 
S a m p l e s 

4 
12 

5 
13 

4 
13 

4 
13 

4 
12 

4 
13 

3 
12 

4 
11 

1 
12 

14 

10 

13 

MM c / l i t e r 

Max. 

2.3 
41.4 

2.9 
25.0 

2.7 
26.0 

4.0 
95.7 

3.0 
10.9 

8.5 
15.1 

12.1 
93.4 

9.4 
74.8 

13.5 
15.5 

11.4 

33.8 

18.9 

Av. 

2.2 
19.4 

2.1 
9.4 

2.2 
12.0 

3.1 
21.9 

2.7 
4.3 

4.3 
9.4 

8.7 
18.4 

5.1 
15.0 

7.6 

5.9 

10.0 

9.4 

3.9 
11.8 

U r a n i u m 

No. of 
S a m p l e s 

2 
5 

CM 

3 

2 
2 

2 
4 

2 
4 

3 
2 

2 
3 

2 
2 

1 
2 

2 

2 

2 

MM c / l i t e r 

Max. 

2.5 
27.4 

3.5 
30.9 

2.8 
25.2 

2.8 
96.0 

2.0 
2.6 

2.6 
10.5 

1.4 
18.6 

0.9 
22.0 

1.1 
10.0 

10.3 

31.6 

16.0 

Av. 

2.5 
21.2 

2.9 
19.9 

2.0 
12.5 

2,6 
43.3 

1.6 
2.2 

2.3 
10.3 

1.0 
14.0 

0.8 
16.2 

9.3 

7.7 

20.1 

10.7 

2.0 
17.4 

P lu ton ium 

No. of 
S a m p l e s 

2 
2 

1 
2 

1 
1 

2 
2 

0 
1 

2 
2 

2 
2 

2 
2 

1 
2 

2 

2 

2 

Samples.^O. 2 jiy, c / l 

No. 

0 
1 

0 
0 

0 
0 

0 
1 

1 

0 
1 

0 
2 

0 
2 

0 
1 

1 

1 

1 

Max. 

2.2 

--

--

0.3 

0.5 

0.2 

46 

19.7 

4.5 

0.4 

1.4 

3.7 

Av. 

: : 

"-

- -

23 

10.3 

--

--

--
._ 

7 

T h o r i u m 

No. of 
Samples 

2 
2 

1 
2 

1 
1 

2 
2 

0 
1 

2 
2 

2 
2 

2 
2 

1 
2 

2 

2 

2 

S a m p l e s > 0 2MM c / l 

» No. 

1 
1 

0 
0 

0 
0 

1 
0 

1 

2 
2 

0 
0 

1 
2 

0 
0 

0 

0 

0 

Max. 

0.3 
0.5 

- -

0.3 

0 6 

0,6 
1.0 

1.2 
0.5 

- -

- -

- -

- -

Av. 

; : 

- -

- -

--

0.4 
0 6 

0.4 

- -

- -

- -

- -

0.5 
0 5 

•Loca t i on A is above the ANL w a s t e w a t e r outfal l . 

Loca t ion B is below the ANL w a s t e w a t e r outfal l . 



significantly higher concentrat ions of alpha activity, 8 to 13,5 / i / ic / l . The 
uranium concentra t ions in the l a t t e r samples were no rma l , and the addi­
tional alpha activi ty was due to other na tura l ac t iv i t ies , notably radiumi. 

Concentrat ions of beta activity in Sawmill Creek water 
a r e given in Table IX. Beta activity was added to the Creek as a r esu l t of 
fission product fallout and contamination in Labora to ry waste wa te r . Beta 
activity from these sources may be dist inguished by comparing total beta 
activity and fission product activity in water from both sampling locations 
on the same day. On the bas i s of total activity m e a s u r e m e n t s , f ission 
product fallout was evident in the s t r e a m from F e b r u a r y to September . 
During this per iod the average i n c r e a s e in total beta activity due to fal l­
out was approximately 20 / i / ic / l . On seve ra l days during this per iod 
natura l c reek water , containing fallout activity, was diluted by Labora to ry 
waste water containing l i t t le beta activity,with the resu l t that the concen­
t ra t ion of beta activi ty was g rea t e r above than below the outfall. 

Beta activity added to the Creek in Labora to ry waste water 
consis ted of fission products and the UXj and UX2 daughters of uranium. 
Contamination in Labora to ry waste water was observed in mos t of the s a m ­
ples and usually contributed 5 to 25 /i/ic/l of beta activity to below site 
Creek wa te r , although th ree samples were found to contain m o r e than 
500 / i / ic/ l due to waste water , Howeverj s ince the fract ional contribution 
of fallout activity to the total beta activity is g r e a t e r abo-re than below s i te , 
the average i n c r e a s e in below site water was only 8 /i/ic/l . 

Compar i son of the f ission product content of water from 
the two locations indicates a difference in age, and consequently a differ­
ence in source , of nucl ides . The longer - l ived f ission p roduc t s , Ce '̂*^ and 
Sr , were detected only in below-outfall water , while the shor t e r - l ived 
fission products were m o r e predominant in above-outfall wa te r . None of 
the water samples analyzed for fission products contained biologically 
significant concentra t ions of the nuclides analyzed. 

Sawmill Creek empt ies into the Des P la ines River about 
500 ya rds downst ream from the waste water outfall. By compar ing the 
radioact ivi ty in Des P la ines River water above and below the mouth of 
Sawmiiil Creek , the effect of the l a t t e r s t r e a m on the radioact ive content 
of the River may be de termined. The r e s u l t s , given in Table X, show 
that the average concentra t ions of alpha activity, beta activity, and u r a ­
nium, were essent ia l ly the same at both sampling locat ions . Apparently 
due to dilution, the additional activity in Sawmill Creek water had no 
noticeable effect on the radioact ivi ty in the Des P la ines River„ The alpha 
act ivi t ies and uran ium concentra t ions were low, and very s imi la r to that 
found in previous y e a r s . The beta activity i s of course subject to fluc­
tuations due to f ission product fallout, and averaged about 15 /i/x c / l higher 
this yea r than in 1954 and 1955. 



TABLE IX 

NONVOLATILE BETA RADIOACTIVITY IN SAWMILL CREEK, 1956 

Month 

J a n u a r y 

J a n u a r y 

F e b r u a r y 

F e b r u a r y 

March 

March 

A p r i l 

A p r i l 

May 

May 

J u n e 

J u n e 

J u l y 

J u l y 

Augus t 

Augus t 

Sep t ember 

Sep tember 

O c t o b e r 

November 

1 December 

A v e r a g e 

L o c a t i o n * 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

B 

B 

B 

A 

B 

T o t a l B e t a A c t i v i t y 

No. o f 
Samples 

4 

12 

5 

13 

4 

13 

4 

13 

4 

12 

4 

13 

3 

12 

4 

11 

1 

12 

14 

10 

13 

; U / i c / l i t e r 

Max. 

8 . 6 

36 .0 

5 3 . 0 

10 3 .5 

5 3 . 4 

3 0 . 4 

1 7 . 3 

8 8 . 1 

37 .0 

545 

2 0 . 0 

2 3 . 6 

7 2 . 1 

746 

240 

1285 

180 

5 6 . 5 

5 6 . 8 

2 3 . 4 

5 1 . 5 

Av. 

6 . 3 

2 4 . 8 

3 1 . 1 

3 5 . 0 

2 0 . 3 

19 .7 

9 . 3 

2 7 . 7 

20 .9 

66 

1 4 . 9 

1 5 . 1 

5 2 . 5 

102. 

105 

157 

. 
2 5 . 2 

2 8 . 1 

1 6 . 1 

2 5 . 0 

36 

44 

Sr»« 

No. o f 
Samples 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

2 
2 

1 

2 

2 

2 

2 

Samples 
> 3 M U c / l i t e r 

No. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n 
0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

Max. 

. 
-
-
-
. 
-
-
-
-
-
-
-
. 
-
-

38 

-
-
3 

-

-

.Av. 

. 
-
-
-
-
-
-
-

-
-
-
-
-
-
-
. 
-
-
-

-

21 

S r " 

No. o f 
Samples 

2 

2 

2 

3 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

2 

2 

1 

2 

2 

2 

2 

Samples 
> 3 / i ^ c / l i t e r 

No. 

0 

0 

1 

2 

1 

0 

1 

1 

2 

2 

1 

0 

2 

1 

2 

2 

1 

1 

1 

0 

0 

Max. 

. 
-
8 .9 

16 .0 

6 . 9 

-
6 . 0 

5 .0 

1 1 . 5 

6 . 6 

3 . 6 

-
1 4 . 7 

60 

3 0 . 0 

145 

52 

1 0 . 4 

7 . 9 

-

Av. 

-
. 

10 .7 

-
-
-
-

8 .6 

5 . 3 

° 

12 .6 

2 8 . 2 

76 

-
-
-
-

-

16 

2 7 . 8 

C e ' " 

No. o f 
Samples 

2 

2 

2 

2 

2 
2 

2 

2 

2 

2 

2 

2 

2 

3 

2 

2 

2 

2 

2 

2 

2 

Samples 
> 3 / i ^ c / l i t e r 

No. 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

Max. 

. 
-
. 
6 . 7 

. 
-
. 
-
-
9 . 5 

_ 
-
. 

90 

. 
122 

. 
-
-
-

-

Av. 

. 
• 

_ 
-
-
" 
-
-
-
-
. 
-
-

-
-
-
-
-

-

57 

C e " > 

No. o f 
Samples 

2 

2 

2 

2 

2 

2 

2 

2 

^ 
2 

2 

2 

2 

3 

2 

2 

2 

2 

2 

2 

2 

Samples 
>3 /Uf ic / l i t e r 

No. 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

Max. 

. 
-

1 0 . 6 

-
. 
-
-
-
. 
-
„ 

-
_ 

67 

2 3 . 5 

5 .8 

1 8 . 3 

9 . 3 

-
4 . 4 

-

Av. 

-
-
-
. 
-
. 
-
. 
-
. 
-
. 
-
-
-
-
-
-
-

-

30 

6 . 5 

I13I 1 

No. o f 
.Samples 

0 

0 

0 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

3 

2 

2 

0 

2 

2 

2 

2 

Samples 
> 3 r t i i c / l i t e r 

No. 

-
„ 

0 

0 

0 

0 

2 

1 

0 

0 

0 

2 

0 

2 

0 

. 
1 

0 

0 

0 

Max. 

-
„ 

-
-
-
-

4 . 4 

5 . 4 

-
„ 

-
11.7 

-
53 .7 

-
-

4 . 5 

-
-

-

Av. 

-
. 
-

1 

3 .9 

9 . o | 

3 1 . 1 

-
-

-

17 

4 

'Location A i s above the ANL waste water o u t f a l l . 

Location B i s below the ANL waste water o u t f a l l . 
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T A B L E X 

N O N V O L A T I L E RADIOACTIVITY IN DES P L A I N E S R I V E R , 1956 

! Da te 
1 C o l l e c t e d 

i J a n u a r y 20 
j J a n u a r y 20 

i F e b r u a r y 15 
, F e b r u a r y 15 

1 M a r c h 21 
M a r c h 21 

i A p r i l 12 
1 A p r i l 18 

1 May 16 
i May 16 

J u n e 20 
J u n e 20 

Ju ly 17 
Ju ly 17 

A u g u s t 15 
A u g u s t 15 

Septem^ber 19 
S e p t e m b e r 19 

O c t o b e r 17 
O c t o b e r 17 

N o v e m b e r 21 
N o v e m b e r 21 

D e c e m b e r 
D e c e m b e r 

A v e r a g e 

Location*^ 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

' A lpha A c t i v i t y 
( / i / i c / l i t e r ) 

4.0 
1.7 

1.5 
1,4 

2.0 
1.9 

2.3 
3.1 

1.7 
2.3 

4 .1 
2.6 

1.8 
2,3 

1.5 
2.2 

1.6 
1.5 

1.4 
0.5 

0..8 
1.1 

2.6 
1.5 

2.1 
1.9 

U r a n i u m 
( / i / i c / l i t e r ) 

2.8 
2.1 

0.9 
1.3 

2.2 
1.5 

1.6 
2.4 

2.5 
1.4 

™ 

0.7 
1,6 

0.7 
0,5 

1.0 
1.5 

1.0 
1.0 

0.5 
1.1 

0,6 
0.4 

1.3 
1.3 

B e t a A c t i v i t y 
( / i ^ c / l i t e r ) 

27.4 
18.8 

22.9 
41 .3 

17.9 
17.9 

17.9 
16.9 

33.4 
31.2 

37.0 
27.7 

47 .3 
44 .0 

34.2 
57.2 

42 .8 
39 .0 

30.4 
23.6 

30.8 
31.8 

24.2 
27.9 

30 .5 
31.8 1 

L o c a t i o n A i s a p p r o x i m a t e l y 5 m i l e s above the m o u t h of S a w m i l l 
C r e e k . 

L o c a t i o n B i s a p p r o x i m a t e l y 2.5 m i l e s be low the m o u t h of S a w m i l l 
C r e e k . 
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2. Other Water 

The total alpha and beta activity in the ponds on the ANL 
site a r e given in Table XI, Excluding the r e su l t s for the s torage lagoonj 
the alpha act iv i t ies in these bodies of water were low, 1 to 3,5 /ijLic/ls and 
s imi la r to the values found in previous y e a r s . The average total beta 
activity was 21 jiidc/l, or about 9 fXjUc/l higher than e a r l i e r values for 
these bodies , but the same as the average found in water within 25 mi l e s 
of the Labora to ry in 1956. The range of beta act ivi t ies in the ponds, 11 to 
33 jLijLtc/l, was a lso the same as that found off the Labora to ry s i te . 

TABLE XI 

NONVOLATILE RADIOACTIVITY IN PONDS ON ANL SITE, 1956 

! Date 
Collected 

I 
i Apri l 26 
I July 26 
! October 18 

No. of 
Samples 

Alpha Activity (jtx/ic/l) 

Max. A v . 

Beta Activity (jUjUc/l) 

Max. Av. 

3 
3 
3 

11,0' 
5.4J 
3.5 

5.2 
3.1 
2.0 

33.1^ 
81.5I 
25.6 

20.7 
43.7 
23.2 

Average 3.4 
2A' 

29.2 
21 .P 

Storage lagoon for contaminated waste wa te r . 

'Average excluding r e s u l t s for s torage lagoon in Apri l and July„ 

Total alpha and beta ac t iv i t ies in lakes and s t r e a m s within 
25 mi l e s of the Labora to ry a r e given in Tables XII and XIII. The ave rage 
alpha act ivi ty, 1.8 pt/ic/l, was no rma l , and only two individual values ex­
ceeded 5 /i/i c / l . These l a t t e r values w e r e obtained for the December s a m ­
ples from the Du Page River at Channahon (9,8 jljic/l) and Calumet Lake 
(5.4 / i / ic / l ) . The Du Page River has frequently contained higher concen­
t ra t ions of act ivi ty than the other bodies of water in the a r e a , so the p r e sen t 
value is not uncommon. The unusually high concentra t ion of alpha activi ty 
in the Calumet Lake sample i s a s soc ia ted with an abnormal ly high concen­
t ra t ion of solid m a t e r i a l (0.8 g/ l ) and is probably the r e su l t of a reduced 
amount of water in the lake at the t ime of sampl ing. 

The ave rage beta act ivi ty in surface water obtained within 
25 mi les of the Labora to ry , 20 /i/i c / l i t e r , was not significantly different 
fromi the a v e r a g e s of p rev ious y e a r s . No impor tan t differences due to 



T A B L E XII 

NONVOLATILE RADIOACTIVITY IN LAKES AND STREAMS NEAR ANL, 1956 

L a k e or S t r e a m 

D e s P l a i n e s R i v e r 
D e s P l a i n e s R i v e r l 
D e s P l a i n e s R i v e r ^ 

j D e s P l a i n e s R i v e r ^ 
D u P a g e R i v e r 
D u P a g e R i v e r 

1 F o x R i v e r 
F l a g C r e e k 
111. and Mich . Cana l 

1 D r a i n a g e D i t c h 
S a g a n a s k e e Slough 
C a l u m e t - S a g Cana l 
Long Run C r e e k 
C a l u m e t L a k e 
L a k e M i c h i g a n 
I l l ino is R i v e r 
McGinnis Slough 

L o c a t i o n 

I rv ing P a r k Road 
Willow S p r i n g s 
L e m o n t 
R o m e o v i l l e 
N a p e r v i l l e 
Channahon 
Montgomery-
Willow S p r i n g s 
Channahon 
A n d r e s 
104th Ave . & Sag Cana l 
104th Ave . & Sag Cana l 
135th St. & A r c h e r Ave . 
111th St . , Ch icago 
98th St . , Ch icago 
M o r r i s 
U.S. Rt . 45 & 111. Rt . 7 

Ap 

^tMca/l 

1.9 
2.3 
3.1 
2.5 
4.6 
3.0 
1.0 
1.0 
1.3 
2.6 
2.3 
-
-
-
_ 
-
" 

r i l 

/x/ic/3/1 

15.8 
17.9 
16.9 
16.8 
11.2 

7.8 
10.7 
13.3 
11.6 

3.8 
17.3 

-
-
-
-
-
-

June 

fijica./! 

1.7 
4.1 
2.6 

-
-

3.2 
-
-

0.8 
-

0.3 
0.8 
2.0 
0.9 
0.2 
1.8 

-

/J.flCp/l 

14.0 
37,0 
27.7 

-
-

6.8 
-
-

9.6 
-

11.0 
8.6 
8.7 

20.8 
2.7 

20.5 
-

O c t o b e r 

MMC a / l 

0 9 
1.4 
0 5 
0.8 
1.4 
1.3 
0.5 
0.1 
0.2 
-
-

0.5 
-
-
-
-

0.4 

MMc/3/1 

23.9 
30.4 
23.6 
35.6 
15.1 
20.6 
11.7 
25 4 
11.2 

-
6.8 

-
-
-
-

23.7 

D e c e m b e r 

fi/j.ca/l 

1.3 
2 6 
1.5 
0.7 
2.5 
9.8 

-
1.4 
0.7 

-
1.7 

-
0.8 
5.4 
0.2 
2.1 

-

fljXCfi/l 

21.4 
24,2 
27.9 
26 9 
23.5 
36.4 

-
19.8 
39.0 

-
25.6 

-
8.0 

79.5 
3.4 
9.9 

-

U p s t r e a m f rom ANL s i t e . 

D o w n s t r e a m f r o m ANL s i t e 
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TABLE XIII 

NONVOLATILE RADIOACTIVITY IN 
LAKES AND STREAMS NEAR ANL, 1956 

Dis tance F r o m 
ANL (miles) 

10 
10 
10 
10 

10 

25 
25 
25 
25 

25 

10 and 25 

Date 

A p r i l 
June 
October 
D e c e m b e r 

A v e r a g e 

A p r i l 
June 
October 
D e c e m b e r 

A v e r a g e 

A v e r a g e 

No. of 
Samples 

6 
5 
7 
6 

5 
6 
4 
6 

Alpha Act iv i ty 
(/i/ic/1) 

Max. 

4.6 
4.1 
1.4 
2.6 

A v . 

2.6 
2.0 
0.7 
1.6 

1.7 

3.0 
3.2 
1.3 
9.8 

2.0 
1.4 
0.7 
3.3 

2.0 

1.8 

Beta Act iv i ty 

Max. 

17.9 
37.0 
35.6 
25.6 

A v . 

15.6 
18.6 
22.9 
21.3 

20.8 

15.8 
20.8 
23.9 
79.5 

9.9 
12.4 
16.9 
31.6 

18.1 

19.5 

fallout or dis tance from the Labora tory were noted during the year . The 
beta activity in the sample obtained from Calumet Lake in December was 
unusually high, 80 /i / ic/l , undoutedly for the same reason given for the 
high alpha activity in this sample . 

The alpha and beta act ivi t ies in water from the reference 
s i tes (Table XIV) were normal and s imi la r to those found in previous 
y e a r s . No unusual amount of fallout activity was noted in any of the s a m ­
ples . Since the Des P la ines River empties into the Illinois River , the 
la t ter s t r eam is of par t i cu la r in te res t . The Illinois River was sampled 
at Mor r i s (Table XII), about 25 mi les downstream from the Laboratory , 
and at two points about 80 mi les downstream from the Labora tory 
(Table XIV)^ The act ivi t ies at all th ree locations were very s imi la r . 

D. Bottom Silt 

Total alpha and beta act ivi t ies in bottom silt from Sawmill 
Creek and the Des Pla ines River a r e given in Table XV. The total alpha 
and beta act ivi t ies in bottom silt from Sawmill Creek above the Labora ­
tory site were normal and averaged 25 ju/ica/g and 71 /i/xcjB/g. Bottom 
silt from the Creek below the ANL waste water outfall averaged 17 /i/ico/g 
and 14 / i / i c^g higher than the samples above outfalli these inc reases a r e 
at t r ibuted p r i m a r i l y to an accumulation of uranium and fission products 
from Labora tory waste water . For those samples below the outfall that 
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TABLE XIV 

NONVOLATILE RADIOACTIVITY IN WATER FROM REFERENCE SITES, 1956 

Location 

Lake Michigan, St. Joseph, Michigan 
Magician Lake, Michigan 
Shafer Lake , Indiana 
Illinois River , Starved Rock State P a r k 
Illinois River , Henry, Illinois 
Lake Geneva, Wisconsin 
Lake Delavan, Wisconsin 

Average 

July 

jllicfx/l 

0.2 
<0 .1 

1.4 
2.8 
3.8 
0.4 
0.5 

1.3 

M M C ^ / l 

3.5 
3.8 
8.6 

23 .6 
26.0 

3.8 
8.8 

11.2 

D e c e m b e r 

Ulico/l 

0.4 
0.2 

0.9 

0.9 
0.2 
0.2 

0.5 

MMci3/l 

4 .6 
4 . 6 
7.2 

7.9 
6.7 

27 .4 

9.7 

T A B L E XV 

N O N V O L A T I L E R A D I O A C T I V I T Y IN B O T T O M S I L T F R O M 
S A W M I L L C R E E K A N D DES P L A I N E S R I V E R , 1956 

D a t e 
C o l l e c t e d 

J a n u a r y 18 
J a n u a r y 18 

F e b r u a r y 15 
F e b r u a r y 15 

M a r c h 21 
M a r c h 21 

A p r i l 18 
A p r i l 18 

M a y 16 
M a y 16 

J u n e 20 
J u n e 20 

J u l y 17 
J u l y 17 

A u g u s t 15 
A u g u s t 15 

S e p t e m b e r 19 
S e p t e m b e r 19 

O c t o b e r 17 
O c t o b e r 17 

N o v e m b e r 21 
N o v e m b e r 21 

D e c e m b e r 19 
D e c e m b e r 19 

A v e r a g e 

S a w m i l l C r e e k 

L o c a t i o n ^ 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

_ 

A 
B 

MMca/g 

26 
36 

27 
39 

26 
30 

25 
24 

25 
22 

24 
33 

21 
35 

25 
80 

42 

59 

58 

-

25 
42 

MMc/3/g 

69 
65 

72 
81 

84 
70 

72 
52 

82 
51 

64 
56 

57 
64 

67 
178 

99 

102 

118 

_ 

71 
85 

Des 

L o c a t i o n ' 

» 

-

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

A 
B 

P l a i n e s R i v e 

MMca/g 

. 

-

16 
25 

19 
27 

20 
17 

23 
24 

18 
25 

19 
26 

20 
21 

20 
16 

16 
18 

21 
19 

19 
22 

r 

MMc^/g 

-

_ 

40 
106 

47 
108 

68 
74 

62 
55 

78 
80 

63 
86 

69 
96 

62 
46 

40 
56 

45 
53 

57 
76 

L o c a t i o n A i s a b o v e t h e A N L s i t e . L o c a t i o n B i s b e l o w t h e A N L w a s t e w a t e r o u t f a l l . 

L o c a t i o n A i s a p p r o x i m a t e l y 5 m i l e s a b o v e t h e m o u t h of S a w m i l l C r e e k . 
L o c a t i o n B i s a p p r o x i n a a t e l y 2.5 m i l e s b e l o w t h e m o u t h of S a w m i l l C r e e k . 
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contained inc reased activity^ the i n c r e a s e s ranged from 25 to 50 /i/ic/g for 
alpha activity and from 25 to 100 /i/ic/g for beta activity. The beta ac t iv i ­
t ies in the la t te r samples decayed at a significantly lower r a t e than samples 
in which recent fallout activity was p resen t . This is additional evidence that 
the i n c r e a s e s were due to Labora to ry waste wate r . Similar i n c r e a s e s were 
found in previous y e a r s . 

Compar ison of the radioact ivi ty in bottom silt from the Des 
P la ines River at both sampling locations showed no significant difference in 
alpha activity above and below Sawmill Creek . The average values , about 
20 /i/ic/gs were normal and s imi la r to those found during previous y e a r s . 
The average beta activity was 19 |i/ic/g higher below Sawaxiill Creek . The 
samples collected in March, Apri l , and September showed the g rea tes t dif­
ference in beta activity between the two sampling locat ions , 25 to 65 / i / ic /g. 
Since these were months of re la t ively high fission product fallout, these 
differences in beta activity between the ups t r eam and downstream locations 
were probably due to random var ia t ions in fallout accumulat ion that may 
occur in any s t r e a m bed. If the i nc reased beta act ivi t ies in bottom silt 
below the mouth of Sawmill Creek were due to contamination in Labora to ry 
waste water , i n c r e a s e s in alpha a s well as beta activity, as was found in 
Sawmill Creek bottom sil t , would be expected. 

A survey of the bed of the Des P la ines River near ANL was 
made in October, 1956. The r e s u l t s a r e plotted in F igure 10 a s a function 
of dis tance downst ream from an a r b i t r a r y re fe rence point. The alpha and 
beta act ivi t ies near the mouth of Sawmill C r e e k were no rma l , so that the re 
was no accumulat ion of activity from Labora to ry waste water at this point. 
A notable feature of the plot is the significant difference between the activity 
in the f i rs t 2000 ya rds and the las t 2000 ya rds sampled. The average ac t iv i ­
t ies in the fo rmer group of samples were 13 and 38 / i / ic/g of alpha and beta 
activity, respec t ive ly . The corresponding values for the l a t t e r group of 
samples were 25 and 97 jdjic/g. There was also no overlapping between the 
r e su l t s from both groups . The r easons for this difference a r e not known 
at p re sen t . Additional analyses a r e planned to de te rmine the source of the 
additional activity in the second group of s amples . 

It is poss ible that all of the additional alpha activity and some 
of the additional beta activity in the second group of samples were due to 
var ia t ions in the concentrat ions of natural ly occurr ing radionucl ides . In 
this r e spec t , it is in te res t ing to compare the sample at 3000 y a r d s , collected 
on October 24, with the sample l i s ted in Table XV for October 17. The s a m ­
ples were collected within 50 ya rds of each other . The sample collected on 
October 17 contained 16 /x/ica/g and 46 / i / ic^/g, while the October 24 sample 
contained 25 / i / ica/g and 110 /i/icjS/g. No l a rge amount of activity was c a r ­
r ied down in the r a in s between the two sampling da tes . Surveys made of 
the Des P la ines River bed in previous ye a r s usually showed random v a r i a -
ations in total activity with average r e su l t s about midway between the two 
groups d i scussed above. 
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Figure 10 

NONVOLATILE RADIOACTIVITY IN BOTTOM SILT FROM 
DES PLAINES RIVER, OCTOBER, 1956 
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The resu l t s obtained for bottom si l t from the natura l ponds on 
the ANL site a r e given in Table XVI. The alpha act ivi t ies (an average of 
27 /i/ic/g and a maximum value of 31 /i/ic/g) were normal and s imi la r to 
those obtained previously . The beta act ivi t ies were normal in April and 
July, averaging about 70 /i/ic/g. The average beta activity in the October 
samples was about twice the normal value. The r a t e of beta decay indi ­
cated the p resence of fission product activity, probably the resu l t of above 
normal amounts of fallout during September and October. 

TABLE XVI 

NONVOLATILE RADIOACTIVITY IN BOTTOM SILT 
FROM PONDS ON ANL SITE, 1956 

Date 
Collected 

Apri l 26 
July 26 
October 18 

Average 

No. of 
Samples 

2 
2 
2 

Alpha Activity (/i/ic/g) 

Max. 

31 
25 
29 

Av. 

29 
25 
28 

27 

Beta Activity ( | i^c/g) 

Max. 

73 
73 

205 

Av. 

70 
73 

158 

100 
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The bed of the s torage lagoon for contaminated waste water 
was sampled in September at a t ime when it was empty. The re su l t s a r e 
given in Table XVII as a function of depth. It is apparent that essent ia l ly 
all the adsorpt ion of radionuclides from the water occurs in the upper two 
inches of the bed. In this upper layer the alpha act ivi t ies were about ten 
t imes g rea t e r and the beta act ivi t ies about forty t imes g rea te r than no r ­
mal bottom silt or soil . The samples from the upper two inches of the 
bed showed no decay in alpha or beta activity over a period of six months. 
Analysis of the top sample of boring number one showed the p resence of 
significant concentrat ions of uranium, Sr'^, and Cs^^'^. Short- l ived fission 
products were absent or p resen t only in very low concentra t ions . 

T A B L E XVII 

N O N V O L A T I L E RADIOACTIVITY IN B O T T O M S I L T 
F R O M STORAGE LAGOON, S E P T E M B E R , 1956 

Depth 

0 -2 i n . 
4 i n . 
1 ft. 
2 ft. 
3 ft. 

B o r i n g N o . l-*-

MMca/g 

481 

40 
32 
33 

MMcP/g 

3260 

96 
80 
61 

B o r i n g N o . 2^ 

M/ica/g 

356 
27 
40 
29 
35 

MMC|2/g 

2810 
65 
77 
75 
66 

C e n t e r of l agoon . N e a r ou t l e t d r a i n in l a g o o n . 

The activity found in bottom silt from lakes and streanas near 
ANL is given in Table XVIII and summar ized in Table XIX. The average 
alpha and beta act ivi t ies (23 and 54 /i/ic/g respect ively) were normal and 
s imi lar to those found in previous y e a r s . The range of the individual 
values was also normal , and no widespread inc reases due to fallout were 
observed. 

The alpha and beta act ivi t ies in bottom silt from the reference 
si tes (Table XX) were uniformly low. The average values , 6 /i/xca/g and 
27 /x/ic^/g, were about 30% lower than in 1955. 

E . Soil 

The total act ivi t ies found in soil on the ANL site a r e given 
in Table XXI. Except for the highest sample on October 25, the act ivi t ies 
were normal , about 25 /i/ica/g and 50 to 70 /^/ic^/g. The highly active 
samLple, containing 62 /i/ica/g and 119 /i/xcjB/g, was collected near a 
uranium storage shed, and the inc reased alpha and beta act ivi t ies were 
undoubtedly due to natural uranium and its daughters . This contamination 
is localized, however, and covers only the a r e a immediate ly su/rounding 
the shed. 



T A B L E XVIII 

NONVOLATILE RADIOACTIVITY IN B O T T O M SILT 
F R O M LAKES AND STREAMS NEAR A N L , 1956 

L a k e o r S t r e a m 

Des P l a i n e s R i v e r ^ 
Des P l a i n e s R i v e r 1 
Des P l a i n e s R i v e r ^ 
Des P l a i n e s R i v e r ^ 
D u P a g e R i v e r 
D u P a g e R i v e r 
F o x R i v e r 
F l a g C r e e k 
111. a n d Mich . Cana l 
D r a i n a g e Di tch 
S a g a n a s k e e Slough 
Long Run C r e e k 
Calum.et L a k e 
L a k e Mich igan 
I l l ino is R i v e r 
McGinnis Slough 

L o c a t i o n 

I r v i n g P a r k R o a d 
Wil low Spt ings 
L e m o n t 
R o m e o v i l l e 
N a p e r v i l l e 
Channahon 
M o n t g o m e r y 
Willow S p r i n g s 
Channahon 
A n d r e s 
104th Av.& Sag Cana l 
135th St . & A r c h e r A v e . 
111th St . , Ch icago 
98th St . , Ch icago 
M o r r i s 
U .S . R t . 4 5 & I l l . R t . 7 

A p r i l 
/x/ica/g 

18 
19 
27 
Z4 
83 
32 
17 
16 
22 
13 

9 
- -
__ 
__ 
__ 
- -

/i/ic^/g 

47 
47 

108 
140 
124 

61 
47 
38 
49 
36 
37 
__ 
__ 
__ 
__ 
- -

June 
MMCc/g 

21 
23 
24 
__ 
_ . 
31 
__ 
__ 
21 
- -
11 
25 
17 

8 
3 

— 

/x/xc^/g 

74 
62 
55 
__ 
__ 
85 
._ 
__ 
57 
__ 
37 
54 
45 
36 
18 
- -

O c t o b e r 
/ i / ica/g 

16 
20 
16 

5 
83 
20 

5 
20 
15 
__ 
-_ 
__ 
__ 
__ 
__ 
23 

/ i / icp/g 

27 
62 
46 
12 
87 
33 
10 
72 
37 
__ 
__ 
- -
__ 
__ 
__ 
85 

D e c e m b e r 
/ i / ica /g 

16 
21 
19 
16 
70 
26 
__ 
32 
21 
__ 
20 
27 
19 

3 
8 

— 

/ i j U C ^ / g 

56 
45 
53 
29 
65 
50 
__ 
98 
44 
__ 
55 
65 
61 
29 
22 
- -

Above mouth of Sawmill Creek. 

'Below mouth of Sawmill Creek. 
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TABLE XIX 

NONVOLATILE RADIOACTIVITY IN BOTTOM SILT FROM LAKES 
AND STREAMS NEAR ANL, 1956 

Dis tance F r o m 
ANL (miles) 

10 
10 
10 
10 

10 

25 
25 
25 
25 

25 

10 and 25 

Month 

Apri l 
June 
October 
December 

Average 

Apri l 
June 
October 
December 

Average 

Average 

No. of 
Samples 

6 
4 
6 
7 

5 
6 
4 
6 

Alpha Activity 
(/X/ic/gram) 

Max. 

83 
25 
83 
70 

Av. 

30 
21 
28 
29 

28 

32 
31 
20 
26 

20 
17 
14 
16 

17 

23 

Beta Activity 
( / i /xc/gram) 

Max. 

140 
62 
87 
98 

Av. 

82 
52 
61 
59 

64 

61 
85 
33 
61 

48 
53 
27 
44 

44 

54 

TABLE XX 

NONVOLATILE RADIOACTIVITY IN BOTTOM SILT 
FROM REFERENCE SITES, 1956 

Locat ion 

Lake Michigan, 
St. Joseph, Michigan 

Magician Lake , 
Michigan 

Shafer Lake , 
Indiana 

Ill inois River , 
Henry, Il l inois 

Lake Geneva, 
Wisconsin 

Lake Delavan, 
Wisconsin 

Average 

July 

/x/xca/g 

2 . 4 

4 . 5 

3.2 

14. 

2 .2 

7.4 

6 

/x/xc^/g 

19 

26 

24 

4 3 

14 

27 

26 

Dec< 

/x/ ica /g 

2.6 

5.2 

5.6 

11 

2 .8 

7.3 

6 

smber 

/x/ic^/g 

26 

24 

33 

30 

20 

30 

27 
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TABLE XXI 

NONVOLATILE RADIOACTIVITY IN SOIL ON ANL SITE, 1956 

Date 
Collected 

April 26 
July 26 
October 18 
October 25 

Average 

No. of 
Samples 

4 
4 
4 
5 

Alpha Activity (jUjixc/gram) 

Max. 

29 
26 
22 
62l 

Av. 

23 
21 
19 
32 

24 

Beta Activity (/ijixc/gram) 

Max. 

63 
71 
64 

119^ 

Av. 

57 
60 
58 
81 

65 

Sample collected near uranium storage shed (see text). 

The alpha and beta act ivi t ies in surface soil off the Labora tory 
site a r e given in Tables XXII and XXIII. The r e su l t s for each location 
were s imi la r to those found during previous y e a r s . There was no signifi­
cant difference in activity between samples collected on the ANL site and 
those obtained within 25 mi les of the Labora tory . As was observed in 
other y e a r s , soil froin the re ference s i tes averaged 30 to 40% lower in 
both alpha and beta activity than soil from or near ANL. However, the 
natural radioact ive content of the soil is p r ima r i l y a function of the type 
of soil r a the r than of distance from ANL. The samples from the re ference 
s i tes contain a l a rge r proport ion of sandy soils than samples obtained near 
or on the ANL si te , and sandy soils contain l e s s activity than soils cons is t ­
ing p r imar i l y of clay. There was no indication of recent fallout activity 
in the samples . 

TABLE XXII 

NONVOLATILE RADIOACTIVITY IN SURFACE SOIL NEAR ANL, 1956 

Distance 
from ANL 

(miles) 

10 
10 
10 
10 
10 

10 

1 25 
25 
25 
25 

25 

10 and 25 

Month 

January 
April 
June 
October 
December 

Average 

April 
June 
October 
December 

Average 

Average 

No. of 
Samples 

5 
5 
3 
5 
5 

4 
4 
4 
5 

Alpha Activity (/i/ ic/gram) 

Max. 

24 
24 
24 
58 
66 

Av. 

21 
18 
20 
26 
28 

23 

24 
21 
28 
33 

20 
18 
24 
18 

20 

22 

Beta Activity (/i/ic/gram) 

Max. 

62 
61 
71 
73 
76 

Av. 

57 
50 
55 
58 
63 

57 

61 
66 
64 
68 

50 
51 
57 
50 

52 

55 
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T A B L E XXIII 

N O N V O L A T I L E RADIOACTIVITY IN S U R F A C E SOIL 
F R O M R E F E R E N C E S I T E S , 1956 

L o c a t i o n 

St . J o s e p h , M i c h i g a n 
M a g i c i a n L a k e , M i c h i g a n 
Sha fe r L a k e , I nd i ana 
S t a r v e d R o c k S t a t e P a r k , 111. 
H e n r y , I l l i n o i s 
G e n e v a , W i s c o n s i n 
D e l a v a n , W i s c o n s i n 

A v e r a g e 

Ju ly 

fxfxca/g 

5.5 
17 
14 

9.3 
9.4 

17 
18 

13 

M/iC^/g 

20 
49 
42 
13 
29 
47 
47 

35 

D e c e m b e r 

lUica/g 

3.9 
13 
16 

10 
23 

3.3 

12 

M/ic^/g 

15 
49 
43 

45 
46 
21 

36 

The total act ivi t ies in soil borings taken on the ANL site a r e 
l is ted in Table XXIV. These borings were taken in August, 1954 and ana­
lyzed in January, 1957e The r e su l t s indicate that the natura l alpha and 
beta act ivi t ies r emain quite constant to a depth of at leas t 35 feet. The 
alpha act ivi t ies ranged from 17 to 26 /i/xc/g and the beta act ivi t ies from 
44 to 72 /i/ic/g. 

T A B L E XXIV 

N O N V O L A T I L E RADIOACTIVITY IN SOIL BORINGS 
ON A N L S I T E I 

Depth 
(ft) 

2.6 
5.0 
7.6 

10.0 
12.6 
17.6 
20.0 
25.0 
27.0 
30.0 
35.0 

B o r i n g No . 1 

fXfxca/g 

25 
25 
25 
18 
22 
20 
20 
20 
19 
18 
20 

MMc^/g 

56 
72 
63 
60 
59 
63 
57 
53 
57 
48 
44 

Bor ing 

fx/ica/g 

26 
21 
24 

19 
17 
20 
21 
24 
-
21 
22 

; N o . 2 

MMc^/g 

55 
57 
57 
56 
57 
52 
57 
62 
-

58 
53 

B o r i n g No. 3 

MMco/g 

23 
17 
17 

MMc^/g 

58 
60 
54 

T h e s a m p l e s w e r e c o l l e c t e d in A u g u s t , 1954, and coun ted in 
J a n u a r y , 1957. 
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One of the steps in p rocess ing Labora to ry waste water consis ts 
of fi l tration through sand. This sand was sampled in May 1956 and the r e ­
sults a r e given in Table XXV. Ten port ions of sand were collected from 
var ious points in each bed and combined to give one sample for each sand 
bed. The total alpha and beta act ivi t ies were about 50 and 15 /i / ic/g, r e s p e c ­
tively. No unused sand of this type was available for compar ison, but on the 
bas i s of the activity found in Lake Michigan sand, about 90% of the alpha 
activity and 50% of the beta activity found in the sand from the fi l tration 
beds originated in the waste water . Ten -g ram port ions of the sand were 
leached with 6 N HNO3 and the solutions analyzed for uranium, alpha, and 
beta activity. The re su l t s a r e given under the columns headed "solution" in 
Table XXV. About 10% of the alpha activity was soluble in the acid, and 
mos t of the soluble alpha activity was due to uran ium. 

T A B L E XXV 

RADIOACTIVITY IN SAND F R O M W A T E R F I L T R A T I O N BEDS 

B e d N o . 

1 
2 
3 
4 
5 
6 
7 
8 

Sand 

jijica/g 

104 
58 
81 
60 
53 
40 
46 
44 

MMcft/g 

31 
17 
20 
18 
14 
13 
13 
15 

Solu t ion 

MMca/g 

_ 

6.1 
8.5 
7.1 
5.9 
4 .7 
5.0 
4.9 

MMcU/g 

16.3 
6.6 
7.2 
7.8 
4 .3 
4 .4 
4 .2 
3.9 

MMcft/g 

-
4.8 
2.4 
1.8 
1.2 
2.4 
6.0 
4 .8 

F , Plants 

Collection of plants was l imited to g r a s s , since it was avai la­
ble at all sampling locations and pe rmi t s in te rcompar i son of resu l t s 
independent of type of plant. 

The total act ivi t ies in g r a s s samples during 1956 a re given in 
Tables XXVI, XXVII, and XXVIII. With two exceptions the alpha act ivi t ies 
in g r a s s from all locations were uniformly low and averaged about 1 / i / ic/g. 
The beta act ivi t ies averaged 15 to 30 /x/xc/g lower than samples from the 
same locations in 1955, indicating a reduced amount of fallout activity in 
g r a s s samples this yea r . Although g r a s s from the ANL site contained 
about 25 /i/ic/g more beta actiAdty than off-site g ra s s this year , individual 
samples containing the same concentrat ion of beta activity were obtained 
both on and off the Labora tory s i te . The beta activity in the higher samples 
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T A B L E XXVI 

NONVOLATILE RADIOACTIVITY IN GRASS ON ANL S I T E , 1956 

Date 
C o l l e c t e d 

A p r i l 26 
Ju ly 26 
O c t o b e r 18 
O c t o b e r 25 

A v e r a g e 

No . of 
S a m p l e s 

4 
4 
3 
2 

Alpha Ac t iv i ty ( / i / ic /g) 

Max . 

1.5 
0.5 
1.2 

1351 

Av. 

1.2 
0.4 
1.0 

69 

18 
1.02 

B e t a Ac t iv i ty (/XMc/g) 

Max. 

108 
91 

116 
4181 

Av. 

90 
72 

107 
260 

115 
89^ 

C o l l e c t e d n e a r u r a n i u m s t o r a g e a r e a . See Tex t . 

A v e r a g e exc lud ing s t o r a g e a r e a s a m p l e . 

T A B L E XXVII 

NONVOLATILE RADIOACTIVITY IN GRASS NEAR ANL, 1956 

D i s t a n c e 
f r o m ANL 

(mi l e s ) 

10 
10 
10 
10 

10 

25 
25 
25 
25 

25 

10 and 25 

Date 

A p r i l 
June 
Oc tobe r 
D e c e m b e r 

A v e r a g e 

A p r i l 
June 
October 
D e c e m b e r 

A v e r a g e 

A v e r a g e 

No. of 
S a m p l e s 

5 
4 
4 
4 

4 
4 
4 
4 

Alpha Act iv i ty ( / i / ic/g) 

Max. 

2.1 
2.7 
1.2 
1.9 

Av, 

1.3 
1.2 
0.7 
1.5 

1.4 

I 2 . 1 
0.8 
0.8 
0.9 

1.8 
0.6 
0.6 
0.6 

0.9 

1.2 

Be ta Act iv i ty (/i/Lic/g) 

Max. 

98 
44 
92 

115 

Av. 

69 
35 
82 
80 

67 

116 
57 
62 
41 

87 
46 
45 
32 

52 

60 

T A B L E XXVIII 

NONVOLATILE RADIOACTIVITY IN GRASS 
F R O M R E F E R E N C E SITES, 1956 

Loca t ion 

St. J o s e p h , Michigan 
Mag ic i an L a k e , Mich igan 
Shafer L a k e , Indiana 
S t a r v e d Rock S ta te P a r k , 111. 
Hen ry , I l l ino is 
Geneva , Wiscons in 
De lavan , Wiscons in 

A v e r a g e 

Ju ly 

lljl c a / g 

0.7 

0.9 
0.9 

0.4 

0.7 

/i/i c p / g 

44 

57 
60 

49 

53 

D e c e m b e r 

MM c a / g 

0.7 

1.0 
1.1 
0.2 

0.8 

IJ-I^ c ^ / g 

52 

88 
69 
47 

64 
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from all locations decayed at the r a t e expected for fallout activity, and the 
differences in the average values a r e probably due to differences in the 
amount of fallout activity in the g r a s s at the t ime of sampling. Except for 
two samples , act ivi ty due to Labora to ry operat ions was not detected in 
g r a s s samples . The two exceptions were a g r a s s sample from the con­
taminated waste water lagoon and a sample collected near a uranium s t o r ­
age shed. The lagoon sample contained 42 [Xjica/g and 561 /i/iCjS/gs and 
mos t of this act ivi ty was of course der ived f rom the contaminated water in 
the lagoon. Similar r e su l t s were obtained in 1955. The g r a s s col lected 
near the uranium s torage shed contained 135 /i/xca/g and 418 /x/icjS/g. The 
abnormal ly high concentrat ion of activity in soil f rom this location was 
mentioned previous ly . Since the g r a s s sample was washed with water be ­
fore the ana lys i s , it is probable that the activi ty was incorpora ted in the 
plant s t r uc tu r e . The contamination in the g r a s s , however, was confined to 
the immedia te a r e a of the s torage shed. 

G. Animals 

Only a l imited number of an imals w e r e collected and analyzed. 
The value of the r e s u l t s obtainable from animal samples is not believed to 
justify an extensive sampling p r o g r a m s imi l a r to that undertaken for the 
other types of s a m p l e s . 

A sample of mixed fish collected in June, 1956 from the 
lagoons on the ANL site contained 0.2 /i/ica/g of dr ied fish and 23 /i/xc/B/g, 
In 1954, fish from the same lagoons contained 0.5 /i/xco/g and 23 / i / ic^/g; 
in 1953, the corresponding values were 1.4 and 16. It i s evident that t he re 
has been no accumulat ion of act ivi ty in the fish in these lagoons although 
these bodies of water dra in a l a rge p a r t of the ANL s i t e . 

Fie ld mice were col lected from seve ra l a r e a s on the L a b o r a ­
tory grounds. The total act ivi t ies were s imi la r in mice f rom all locat ions . 
Two spec imens obtained near the waste water outfall contained 0.2 and 
0.3 /i/xca/g and 8.2 and 12.4 [ijic^/g. Two spec imens col lected f rom an 
a r e a of the grounds containing no ins ta l la t ions or buildings contained 0.1 
and 0.2 /i/xca/g and 6.8 and 8.6 /x/ic^/g. 




