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IS-1647 

SURVEY OF ENVIRONMENTAL RADIOACTIVITY 

FOR PERIOD 1 -1 -67 TO 6-30-67 

Milo Voss 

ABSTRACT 

This is the environmental monitoring program of the Ames Lab

oratory of the USAEC for the Ames Laboratory Research Reactor (ALRR). 

The environmental program consists of air samples, soil, vege

tation, river water, bottom sediment, precipitation, pond water, ALRR 

outfall, and well water samples. This report will cover the period from 

January 1, 1967 to June 30, 1967. As soil and vegetation samples are 

collected later in the year (usually August) that data will be reported 

in the annual report. 

The ALRR reached full power as of 7 /12/65. As of 12/31/66 the 

ALRR had generated 11, 927 megawatts of heat. A total of 27, 606 mega

watts of heat has been generated as of 6/30/67. 

The data indicates that the ALRR has not contributed a significant 

amount of radioactivity to the environment in the Ames area. The con

clusion is reached that radioactivity levels recorded for environmental 

samples represent background conditions from atmospheric fallout and 

naturally occurring radioactivity. 
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The following levels of radioactivity were recorded for 

the period. 

Beta Alpha 
Sample Media Individual Samples Activity Activity 

Air 14-2 0 . 18 0 . 0026 

River Water 131 13 . 52 o. 83 

ALRR Outfall 126 11 - 56 0 · 4-7 

Bottom Sediment 25 12 . 61 0 . 73 

Precipitation 29 122 . 11 4- · 87 

Well Water 18 6 . 4-8 1 . 18 

Pond Water 13 16.14- 1 . 13 

The units are pCi / M3 for air, pCi/1 for River Water, 

Precipitation, Well Water, Pond Water, and ALRR Outfall, and 

pCi / g for bottom sediment . 

II- Sample Information 

A, Air SamQles 

Daily air samples are taken on top of the Ames 

Laboratory Research Building. Samples are coll ected on 

Wattman No , 4-1 filters with a Gast sampler which has a 

flow rate of 3 . 75 cfm. The air samples are count ed on a 

Sharp Low Be ta Matic System for gross alpha and beta 

activity seven days after collection . 

The beta activity range was 0 , 01 t o 2 .66 pCi / M3 with 

an average of 0.18 pCi / M3 , The alpha activity range was 

0 . 001 t o 0 .91 pCi / M3 with an average of 0,006 pCi / M3, 

Average l eve ls reported f or 1966 wer e 0.15 pCi / M3 beta and 

0 . 002 5 pCi / M3 alpha, 
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B. River Wa t e r Samples 

One l i te r sample s a J' e collect ed weekly fr om ea ch , f 

t h e s ample s i tes unles s the s it e i s dr y or fr oz en so l i d , 

The s e s ampl e s are fil l e r e ,i and the :; oluble and i n s olubl ,, 

fra ct i ons a re counted f or gr o ss a lpha and bet a cont ent . 

The bet a a ct i v i ty range was 2 . 40 to 27 . 7 pCi / 1 wi th 

an avera ge of 13 . 52 pCi/1 . Th e a lpha range wa :: 0 . 18 t o 

2 . 70 pCi / 1 wi t h an avera ge of 0 . 83 pCi /1 . 

Averag e levels rep ort ed f or 1966 were 16 . 03 pCi /1 

be t a and 1 . 02 pCi /1 a lpha . 

c. ALRR Ou tfall Sample s 

One l i ter s ample s a r e collect ed da i l y from t his si te 

and an a l yz ed f or gro ss beta and a l pha cont ent . Th e 

sampl e s ar e f i l t ered and counted as solubl e anu insolu bl e 

fractions . 

The beta r an ge wa s 3 . 30 pCi/l t, o 50 . 3 pCi / L wi t h a .. 

ave r a ge of 11 - 56 pCi / 1 . Th ~ a lpha a ct i vity ran ge wa s 

0 . 18 pCi /1 t o 2 . 60 pCi / 1 with an average level of o . 47 

pCi/1 . 

Avera ge l evel s r eport ed f or 1966 were 12 . L't"j pCi /1 beL.'.' 

an d 0 . 61 pCi / 1 a l pha . 

D. Bot tom Sedimen t Samples 

One quar t bott om sedimen t samp l e s ar e obt a i n ed a t or 

n ea r t h e r i ve r wat e r si te s on a quarter l y ba s i s . Samples 

ar e ana lyzed f or gr o s s a lpha and beta a ctivity . 

The bet a a ctivity r ange was 7 . 50 pCi /g t o 18 . 80 pCi /g 
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with an average of 12 . 61 pCi/g . The alpha a ctivity range 

was 0.11 pCi/g to 2 . 4-o pCi/g with an average of 0 . 73 

pCi/g . 

The ave rag e levels r eport ed f or 1966 were 13 . 52 

pCi/g bet a and 0 . 79 pCi /g alpha . 

E . Precip i tation Sample s 

Precipitation samples ar e collected on an 11 as it 

happens " basis from a site near ALRR . The samples are 

filtered and counted as soluble and insoluble fractions 

for gross beta and alpha. 

The beta activity range was 5 . 80 pCi/1 to 600 -15 

pCi /1 with an average of 122 . 11 pCi /1 . The alpha activity 

range was o . 28 pCi/1 to 20 . 55 pCi /1 with an average of 

4- . 87 pCi/1. 

The average levels reported f or 1966 were 217 . 15 

pCi/1 beta and 9 . 21 pCi/1 a lpha . 

F - Well Wa te r SamQles 

Well water samples ar e obtained from three sit es on a 

monthly basis and analyz ed for gross alpha and bet a 

cont ent . Sampl es are filtered and counted as s oluble and 

insoluble fractions . 

The beta activity r ange was 2 . 88 pCi / 1 to 9 . 21 pCi/1 

with an avera ge of 6 . 4-8 pCi/1 . The alpha ac t ivi ty range 

was 0 -36 pCi / 1 to 4- . 10 pCi /1 with an averag e of 1 . 18 pCi / 1 . 

The avera ge levels reported for 1966 were 6 . 93 pCi/1 

beta and 1 . 14- pCi/1 alpha . 
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Q. Pond Water SamQle s 

Pond water samples are collected monthly from thr ee 

sites: the Ge orge Todd s i te three miles nor t h east of t he 

ALRR; the Izaac Walton League site three miles ea st of 

the ALRR; and the Kelley site five mi les s outh of the 

ALRR. A one liter s ample is fi ltered and counted as 

soluble and insoluble fractions for gross alpha and beta . 

The bet a activity r ange was 5 -40 pCi/1 to 31 - 50 

pCi/1 with an average of 16 . 14 pCi/1 . The a lpha activi ty 

range was 0 .36 pCi /1 t o 3 , 80 pC i / 1 wi th an average of 

1.13 pCi/1 . 

The avera ge leve l reported f or 1966 was 15 , 49 pCi / 1 

beta and o . 82 pCi /1 alpha. 

H, Detection Limits 

De tect i on limits ar e by definition only . 

r. Abbreviation s Used 

ND means not detectable . 



Date 

Janua ry ( 23) 

Februa ry ( 23) 

Ma rch (25 ) 

Apr i l ( 22 ) 

May ( 25 ) 

J une (24- ) 

Ave rage 

Hi gh 

Low 

Detect i on Limit 

6 

Ai r Samples ( pCi/M3 ) 

1967 

Beta Cone . AlQha Cone . 

o . 4-8 0 . 013 

0 . 17 0 . 004-

0 . 18 0 . 011 

0 . 12 0 . 006 

0 . 11 0 . 003 

0 . 05 0 . 0027 

0 . 18 0 , 006 

2 . 66 0 . 091 

0 . 01 0 . 001 

0 , 0066 pCi/M3 f3 0 . 0026 pCi /M 3 o: 
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Ri ver Wat er Samples ( pCi /1 ) 

January 1967 

Be ta Ac t ivity 

Loca t i on 

1 -DD-U 

j - On- U 

4 - 0n-D 

5-Sq-U 

6 -Sq-D 

7 -Sk -U 

9 - CC 

10-DM 

11 -Sk-S 

Solu ble 

No Sample 

No Sample 

No Sample 

No Sample 

No Sample 

19 . 30 

No Sample 

10 . 45 

18 . 06 

Average 15 . 94 

High 19 . 30 

Low 10 , 45 

I nsolu ble 

0 . 54 

1 . 59 

1 . 34 

1 . 16 

1 . 59 

0 . 54 

Alpha Act i vity 

Solu ble I nsolu ble 

0 . 18 0 , 54 

o . 64 0 . 38 

o . 43 0 , 36 

o . 42 o.43 

o . 64 0 . 54 

0 . 18 0 , 36 

Detection Limit 1 , 00 pCi/1 p 0 . 39 pCi/1 a 



Location 

1-DD-U 

3- 0n-U 

4- - 0n-D 

S-Sq-U 

6 -Sq-D 

7-Sk-U 

9-CC 

10 -DM 

11 -Sk-S 

Average 

Hi gh 

Low 

8 

River Wa ter Samp les (pCi / 1) 

F ebruary 1967 

Bet a Act ivity 

Soluble Insoluble 

No Sample 

No Sample 

No Samp l e 

No Sample 

No Sample 

No Sampl e 

No Sampl e 

9 . 68 3 . 84-

17 . 90 0 . 81 

13 -79 2 . 33 

17 . 90 3 . 84-

9 . 68 0 . 81 

Al pha Act ivity 

Solu ble Insoluble 

0 . 23 0 . 55 

0 . 18 0 -36 

0 . 21 o . 4-6 

0 . 23 0 . 55 

0 . 18 0 . 36 

Detection Li mi t 1 . 00 pCi /1 f3 0 . 39 pCi/1 a 
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River Wa ter Samples (pCi/1 ) 

Ma rch 1967 

Beta Activity 

Insoluble 

Alpha Activi ty 

Soluble I nsoluble 

I -DD-U 

3- 0n -U 

4- - 0n -D 

No Sample -------------------------------------- -- ------

21 . 90 4- . 70 o. 72 ND 

No Sample ------------------------------------ - ---------

5-Sq-U 8 . 83 1 . 72 0 . 60 0 . 36 

6-Sq-D 9 . 10 1 . 50 0 . 24- o . 30 

7 -Sk-S 7 . 17 i.52 0 . 30 0 . 24-

9-CC 9 . 90 1 . 08 0 .1 2 0 . 12 

10 -DM 12 . 80 2 . 83 0 . 59 0 . 32 

11 - Sk-S 18 . 63 1 . 89 0 . 4-1 0 . 36 

Average 12 . 62 2 . 18 o . 4-3 0 . 24-

High 21 . 90 4- . 70 o . 72 0 . 36 

Low 7 . 17 1 . 08 0 . 12 0 . 12 

Detection Limit 1 . 00 pCi/1 ~ 0 . 39 pCi/1 a 
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River Water Samples ( pCi/1 ) 

April 1967 

Beta Activity 

Insoluble 

Alpha Activity 

Soluble I nsoluble 

1 -DD-U 

3 -0n-U 

4-0n-D 

No Sample ----------------------------------------------

8 . 23 0 . 51 0 . 67 0 . 14 

No Sample ----------------------------------------------

5-Sq-U 8 . 30 o . 66 0 . 50 0 . 27 

6 -Sq-D 7 . 43 0 . 58 0 . 58 0 . 23 

7 -Sk-U 10 .3 8 o . 88 o . 27 0 .23 

9 -CC 11 - 50 o . 41 o . 57 0 . 32 

10-DM 11 , 85 2 . 10 0 . 55 o . 57 

11 -Sk -S 15 . 20 o . 68 0 . 18 o . 41 

Ave rag e 10 . 41 0 . 83 o .47 0 . 31 

Hi gh 15 , 20 2 . 10 0 . 67 o . 57 

Low 7 . 43 o . 41 0 . 18 0 . 14 

Detection Limit 1 . 00 pCi / 1 ~ 0 , 39 pCi /1 a 



Location Solu ble 
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River Wate r Samples ( pCi /1) 

May 1967 

Bet a Activity 

I n s olubl e 

Alpha Act i vity 

Solu ble Insoluble 

1-DD-U 

3 - 0n-U 

4 - 0n-D 

No Sample ------------------------------------- - --------

8 . 03 0 . 81 0 . 50 0 . 09 

No Samp l e ----------------------------------------- - ----

5-Sq-U 8 . 18 0 . 82 o . 43 o . 4o 

6 -Sq-D 7 . 50 0 . 75 o . 44 0 . 22 

7 -Sk-U 8 . 34 0 . 76 0 . 36 0 . 58 

9-CC 7 . 82 0 . 30 o . 43 0 . 22 

10 -DM 9 . 94 2 . 26 0 . 71 o . 4o 

11-Sk- S 16 . 62 0 . 27 o . 47 0 . 18 

Avera ge 9 . 49 0 . 85 o . 48 0 . 30 

High 16 . 02 2 . 26 0 . 71 0 . 58 

Low 7 . 50 0 . 27 0 . 36 0 . 09 

Detect i on Limi t 1 . 00 pCi/1 ~ 0 . 39 pCi/1 a-: 
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Ri v er Wa ter Sample s (pCi /1 ) 

June 1967 

Be ta Act i v i ty Alpha Act i v i ty 

Loca t i on Soluble I nsolu bl e Solu ble I n s oluble 

4- · 57 0 . 09 0 . 12 0 . 12 

12 . 4-5 0 . 71 0 . 50 0 , 4-9 

J -DD-U 

5 - 0n -U 

l+-On -D No Sample --------------------------------------------

5-Sq-U 12 . 35 1-38 0 . 89 0 . 23 

6 -Sq-D 11 , 05 2 . 12 0 . 81 0 . 50 

7 -Sk -U 12 , 56 1 . 51 1 , 35 0 . 50 

9 -CC 10 , 25 o . 75 1 . 50 0 . 18 

10-DM 9 . 38 2 . 20 1 . 33 0 . 50 

11 -Sk -S 10 , 00 0 . 94- 0 , 60 0 . 27 

Ave rage 10 , 33 1 . 21 o . 88 0 , 34-

High 12 , 56 2 . 20 1 . 50 0 . 50 

Low l+ . 57 0 . 09 0 . 12 0 . 12 

Detect i on Limi t 1 , 00 pCi/1 ~ 0 , 39 pCi /1 o: 
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ALRR Outfa ll Samples (pCi/1) 

January - June 1967 

Beta Activity Al pha Activi t y 

Date Soluble Insoluble Soluble Insoluble 

,January 7 . 67 3 . 30 0 . 17 0 . 25 

February 9 . 25 1 . 05 0 . 22 0 . 2s 

March 10 .41 1 . 23 0 . 15 0 . 21 

April 13 . 44 0 . 58 o .48 0 . 36 

May 8 .43 o .46 0 . 17 O. 27 

June 12 . 60 0 . 93 0.12 0 . 19 

Average 10 . 30 1 . 26 0 . 21 0 . 26 

High 13 .44 3 . 30 o .48 0 . 36 

Low 7 . 67 o . 46 0 . 12 0 . 19 

Detection Limit 1 . 00 pCi / 1 S 0 . 39 pCi / 1 a. 
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Bottom Sediment Samples ( pCi /g ) 

Beta Alpha 
Locat i on Date Concentra t i on Concentra t i on 

1-DD-U J - 29- 67 8 . 20 o . 18 
6- 29 - 67 8 . 90 0 . 20 
Average 8 . 55 0 . 19 

2-DD-D 3- 29 - 67 8.oo o . 20 
ALRR Outfa ll 6- 29 - 67 9 . 00 o . 25 

Aver age 8 . 50 0 . 23 

3 -0n-U 3 - 29- 67 7 . 50 o . 20 
6- 29 - 67 8 . 20 0 . 11 
Aver age 7 . 85 0 . 16 

4 -0n-D 3- 29- 67 8 . 10 0 . 27 
6- 29- 67 10 . 00 O. 29 
Average 9 . 05 o . 28 

5-Sq-U 3- 29 - 67 12 . 00 0 . 75 
6- 29 - 67 18 . 80 0 . 78 
Aver age 15 . 4o 0 . 77 

6 -Sq- D 3 - 29 - 67 10 . 00 o . 75 
6- 29 - 67 17 . 00 1 . 00 
Average 13 . 50 o . 88 

7 -Sk-U 3 - 29 - 67 8 . 10 o . so 
6- 29 - 67 17 . 40 2 . 40 
Average 12 . 75 1 . 60 

9- CC 3- 29 - 67 11 . 00 0 . 71 
6-29- 67 12 . 00 o . 52 
Aver age 11 . 50 o . 62 

10 -DM 3- 29- 67 13 , 00 0 . 61 
6- 29 - 67 17 . 00 o . 41 
Average 15 . 00 0 . 51 

11 -Sk-S 3- 29 - 67 11 . 00 0 . 51 
6-29- 67 18 . 00 2 . 20 
Average 14 . 50 1 , 36 

Continued 
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Beta Alpha 
Location Dat e Con ·entrati on Concentraticn 

Todd Pond 3 - 29 - 67 No Sample (pond dry and dredged) 
6 - 29 - 67 15 . 00 1 . 80 
Avera ge 1 5 . 00 1 . 80 

Izaac Walt on 
League Pond 3-29 - 67 10 .00 0 . 30 

6-29- 67 21 .00 2 . 10 
Average 15.50 1 . 20 

Kelley Pond 3-29- 67 19 . 00 0 .50 
6-29-67 17 . 00 o .4o 
Average 18 .00 o .l-:-5 

Average f or 25 samples 
(1s t ha l f of 1967) 12 . 61 0 . 73 

High 18 . 80 2 . 40 
Low 7.50 0 .11 

Detection Limit 0 . 25 pCi /g fJ 

0 . 10 pCi /g a 



1, 

Precipitation Samples ( pCi /1 ) 

Beta Ac 1 ivity Alpha Activity 

Date Soluble Jnsoluble Solubl e Insolubl ti 

January 64 , 33 22 . 00 1,7] 0 . 94 

February 130 , 00 L20 . 00 1 , 54 2 . 60 

Mar ch 100 , 66 62 . 00 1 . 67 7 , 96 

April 37 . 86 22 . 62 2 . 30 2 . 30 

May 41 . 70 112 . 94 1 . 92 3 . 49 

June 14 . 80 3 . 77 2 . 17 o. 56 

Average 64 . 89 57 . 22 1 . 89 2 . 98 

Indivi dual High 173 . 00 500 , 00 8 . 50 20 . 50 

Individual Low 5 . 80 0 . 14 0 . 30 o. 28 

Detecti on Limit 1. 00 pCi/1 (3 

0 , 39 pCi /1 a 
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Well Wat er Samples pCi / 1 

Bet a Act i vi ty Alpha Act i vi ty 

Luca tion Da te Soluble Ins oluble Soluble Insoluble 

City of Ames 1 - 30 - 67 5 . 00 o . 41 0 . 36 ND 
2- 27 - 67 3 · 50 ND 0 . 90 1 . 10 
3 - 31 - 67 7 . 30 ND 1 . 80 0 . 54 
4 - 24 - 67 5 . 70 0 . 81 0 . 90 ND 
5- 27 - 67 2 . .!0 o . 68 0 . 36 0 . 36 
6 - 26 - 67 4 . '. ,O o . 68 2 . 20 ND 

Average 4 . 70 o . 43 1 . 09 0 . 33 
Hi gh 7 . ~:o 0 . 81 2 . 20 1 . 10 
Low 2 . ~· 0 o . 41 0 . 36 0 . 36 

I owa Sta te Univers i ty 1 - 30- 67 6 . 60 ND 0 . 54 0 . 36 
2- 27 - 67 7 . 00 1 . 40 1. 10 0 . 90 
3·-31 - 67 6 . 50 1 . 4o 1 . 10 ND 
4 - 24-67 3 . 50 ND l . lO ND 
5- 27 - 67 6 . 60 o . 68 i) . j6 ND 
6 - 26 - 67 5 . 00 o . 41 l'.'. . jO 1 . 80 

Av era r· e 5 . 87 0 . 65 I . 08 0 . 51 
High 7 . Q() 1 . t1-Q . 30 1 . 80 
Lr w 3 . 50 0 . l 1- l l . jo 0 . 36 

A 1· J an d Mart in Acr eage 1 - 30 - 67 :, . 8 ) Nll 1'). )6 ND 
2- 27 - 67 8 . i , ) o . l}l+ 1 l . L 8 0 . 18 
.3 - 31 - 67 7 · ?0 ND I • t~o ND 
4 - 24 - 67 6 . :,:\) o . L4 ND 0 . 18 
5- 27 - 67 8 . 4u 0 . 81 1 l. jo ND 
6 --26 - 67 7 . 2u 1 . 1JO 1l . 1J4 ND 

Aver age 7 . 2u () . 1,0 I 1. 1+7 0 . 06 
High 8 . 40 l • 110 I . 40 0 . 18 
Luw 5 . 8cl 0 . I Li- l ' • 18 o . 18 

Av e1· a1;e f or 18 Samples ~. 91 , 0 . 113 u . 88 0 . 30 
HJ gh f ,) r 18 Samples 8 . lt(l ] . 1)0 <.' . 30 1 . 80 
I, ,. ,w f u r 18 Samples , . <.'u 0 . J 1+ O. 18 0 . 18 

Df I f'' ci. Lon Limi t 1 . 0l) pCi /1 f3 
0 . 39 pCi /1 a. 
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Pond Wat er Samples (pCi /1) 

Beta Activity 

Loca tion 

Ge orr • Todd Pond 

Aver age 
High 
Low 

Date 

1- 30- 67 
2- 28- 67 
3- 31 - 67 
4- - 24- - 67 
5- 27 - 67 
6 - 26 - 67 

I saa c Wa lton League Pond 1- 30- 67 
2- 28- 67 
3 - 31 - 67 
4- - 24- - 67 
5- 27 - 67 
6 - 26 - 67 

Av t· rafe 
J,j gh 
Lr ,w 

Kelley Pond 

Aver age 
High 

, Low 

, Av ,~ 1· a t''lj for 13 Samples 
High for 13 Samples 
Lt•W f or 13 Samples 

L- 30- 67 
2- 28- 67 
J - 31 - 67 
4- - 24- - 67 
5- 27 - 67 
6 - 26 - 67 

Soluble 

No Sample 
No Sample 
No Sample 
No Sample 
No Sample 

4- . 60 

4- . 60 
4- . 60 
4 . 60 

28 . 4-0 
20 . 00 
7 . 30 

18 . 60 
23 . 20 
19 . 00 

19 . 4-,:'. 
28 . 4-o 
7 . 30 

<'.'.3 , 60 
10 . 30 
10 . 00 

6 . 90 
11 . 00 

7 . 4-o 

11 . 5_) 
23 . 60 

6 . 90 

14- . 64-
2 8 . 4-o 

4- . 60 

Dete ction Limi t 1 , 00 pCi /1 a 
0 . 39 pCi/1 o. 

I nsoluble 

0 . 80 

0 . 81 
0 . 81 
0 . 81 

2 . 30 
3 . 10 
1 . 90 
O. 27 
1 . 60 
0 . 81 

1 . 66 
3 . 10 
0 . t:'7 

,. . :)o 
1 . 11-0 
0 . 81 
0 . 4-1 
1 . 90 
1 . 4-o 

1 . l 1) 

2 . Ho 
0 .i, 1 

I • ",0 
j . I 0 
0 . 27 

Alpha At tivity 

Sr •luble Ins oluble 

0 . 90 0 . 36 

0 . 90 0 . 36 
0 . 90 0 . 36 
0 . 90 0 . 36 

ND ND 
I . 10 0 . 18 
l . 60 2 . 20 
0 . 90 0 . 36 
u. 18 0 . 72 
0 . 72 o . 54-

( . "5 0 . 67 
, 110 L , 20 

, . 18 n . 18 

1. J6 ND 
u . j6 0 . 36 
I • jO 1 . 10 

ND ND 
• ! • 1)4- 0 . 54-

ND 0 . 36 

o . 4J 0 .39 
I . 30 1 , J 0 
(i , Ju 0 . 36 

0 . 61 0 . 52 
I , 60 .:: . 20 

(1 . 18 0 . 18 
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