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1S-1924

SURVEY OF ENVIRONMENTAL RADIOACTIVITY
FOR PERIOD 1-1-68 to 6~30-68

Milo Voss

ABSTRACT

yis—is the environmental monitoring program of the Ames

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

The environmental program consists of air samples, soil,
vegetation, river water, bottom sediment, precipitation, pond
water, ALRR outfall, and well water samples. This report will
cover the period from January 1, 1968 to June 30, 1968. 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 12/31/67
the ALRR had generated 43,836 megawatts of heat. A total of
58,877 megawatts of heat has been generated as of 6/30/68.

The data indicates that the ALRR has not contributed a
significant amount of radiocactivity to the environment in the
Ames area. The conclusion is reached that radioactivity levels
recorded for environmental samples represent background

conditions from atmospheric fallout and naturally occurring

radiocactivitye.



The following levels of radiocactivity were recorded for

the period.

IT.

Beta Alpha
Sample Media Individual Samples Activity Activity
Air 132 0.27 0.007
River Water 137 13.09 0.95
ALRR Outfall 124 10.09 068
Bottom Sediment 26 9.81 0«52
Preclpltation L 130456 6.72
Well Water 17 7«26 0. 94
Pond Water ‘ 18 14%.01 0.82

The units are pCi/M3 for air, pCi/l1 for River Water,

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

pCi/g for bottom sediment.
Sample Information

A. Air Samples

Daily air samples are taken on top of the Ames
Laboratory Research Building. Samples are collected on

Wattman No. 41 filters with a Gast sampler which has a

flow rate of 3.75 cfm. The air samples are counted on a

Sharp Low Beta Matic System for gross alpha and beta

activity seven days after collection.

The beta activity range was 0.06 to 0.91 pCi/M3 with

an average of 0.27 pCi/M3. The alpha activity range was

0.001 to 0042 pCi/M3 with an average of 0.007 pCi/M3.

Average levels reported for 1967 were 0.12 pCi/M3 beta and

0.00% pCi/M3 alpha.



B. River Water Samples

One liter samples are collected weekly from each of

the sample sites unless the site is dry or frozen solide.

These samples are filtered and the soluble and insoluble

fractions are counted for gross alpha and beta contente.
The beta activity range was 3.90 to 63.2 pCi/l1 with

an average of 13.09 pCi/l. The alpha range was 0.18 to

—-— o sl sith-an-averass-ef 0.0 04 41 .

Average levels reported for 1967 were 1l.46 pCi/1

beta and 0.7% pCi/l alpha.

C. AILRR Outfall Samples

One liter samples are collected daily from this site
and analyzed for gross beta and alpha content. The
samples are filtered and counted as soluble and insoluble
fractionss

The beta range was 3.30 pCi/l to 30.0 pCi/1 with an
average of 10.09 pCi/l. The alpha activity range was
0.18 pCi/1l to 7.00 pCi/1 with an average level of 0.68

¢ pCi/ls

Average levels reported for 1967 were 11.20 pCi/1 beta

and 0.48 pCi/1 alpha.

D. Bottom Sediment Samples

One quart bottom sediment samples are obtained at or
near the river water sites on a quarterly basis. Samples
are analyzed for gross alpha and beta activity.

The beta activity range was 4.10 pCi/g to 18.00 pCi/g



with an average of 9.81 pCi/g. The alpha activity range
was 0.0% pCi/g to 130 pCi/g with an average of 0.52
pCi/ge

The average levels reported for 1967 were 11.70
pCi/g beta and 0.76 pCi/g alpha.

Precipitation Samples

Precipitation samples are collected on an "as it

o

from itte near ALRR+ The samples are
filtered and counted as soluble and insoluble fractions
for gross beta and alphae.

The beta activity range was 24.00 pCi/l1 to 293.00
pCi/1 with an average of 13056 pCi/l. The alpha activity
range was 0.18 pCi/1 to 34.00 pCi/l with an average of
6.72 pCi/l.

The average levels reported for 1967 were 75.49
pCi/1 beta and 3.54% pCi/l alpha.

Well Water Samples

Well water samples are obtained from three sites on a
monthly basis and analyzed for gross alpha and beta
content. Samples are filtered and counted as soluble and
insoluble fractions.

The beta activity range was 2.17 pCi/1 to 15.10 pCi/l
with an average of 7.26 pCi/l« The alpha activity range
was 018 pCi/1 to 1.8% pCi/1l with an average of 1.18 pCi/l.

The average levels reported for 1967 were 7.20 pCi/l
beta and 1.07 pCi/l alpha.



G. Pond Water Samples

Pond water samples are collected monthly from three
sites: the George Todd site three miles northeast of the
ALRRj; the Izaac Walton League site three miles east of
the ALRRj; and the Kelley site five miles south of the
AILRR. A one liter sample i1s filtered and counted as
soluble and insoluble fractions for gross alpha and betas

The 1 - 5,30 _5C4i/] 20,8l
pCi/1l with an average of 14.01 pCi/l. The alpha activity
range was 0.18 pCi/1 to 2.70 pCi/1 with an average of
0.82 pCi/i.

The average level reported for 1967 was 15.24 pCi/1
beta and 1.07 pCi/l1 alpha.

He. Detection Limits

Detection limits are by definition onlye.

T. Abbreviations Used

ND means not detectablee.



Air Samples (pCi/M3)

1968
Date Beta Conce. Alpha Conc.
January (24) 0«22 0.011
February (24) 0.25 0.01k%
March (19) 0a27 0.005
April (19) 032 0.004%
May —(23) 0.28 0.002
June (23) 0.31 0.005
Average 0.27 0.007
High 0.91 0.042
Low 0.06 0.001

Detection ILimit

0.0066 pCi/M3 B

0.0026 pCi/M3 q



River Water Samples (pCi/1)
January 1968

Beta Activity Alpha Activity
Location Soluble Insoluble Soluble Insoluble
1-DD-U NO SAmMPLEe e o e e e e e e e e e e e et et e et ot i e
3-0n-U NO SAmMpPle e e e e e e e e e e e e e e e e e e e e e e e
4-0n-D NO SEMPLE =i o o o e o ot e ot et e e e e
5-Sq-U NO SamMpPle  mrm e e e e e e e e e e e e e e e e e e e e e e e e
6-Sg=D NO BAMPLE oo i o e i i o i i e i
7-Sk-U NO SAmMPLE o e e e e o e e e et e o et e
9-CC NO Sample = e e e e e e e e e e e e e e e e e e e e e e
10-DM 8.62 0.66 0«54 0411
11-Sk~8 17.22 1.08 0.11 0429
Average 12.92 087 Deld 0.20
High 17.22 1.08 O« 5% 0.29
Low 8.62 0.66 O.11 O.11

Detection Limit 1.00 pCi/1 B 0«39 pCi/l a



River Water Samples (pCi/1)
February 1968
Beta Activity

Location Soluble Insoluble Soluble Insoluble
1-DD-U NO SAMPLe i o oo o o e o e e et et e e e ——————
3-0n-U NO Sample e e e e e e e e e e e e e e e e e e e e
4-0on-D NO SAMPLE  mm i oo e e e oot e i e e e
5-8q-U 11.60 0.68 0.90 ND
6-Sq-D 11.10 0«27 Oe54 ND
7=Sk=U 19.60 . ND 0«90 0.18
9-CC 14.90 0.95 ND 0.18

10-DM 7¢35 0.82 0432 0«32

11-Sk-S 14.08 1.09 Oelt5 0«27

Average 1311 O+64 052 0.16

High 19460 1.09 0.90 0.32

Low 7«35 O« 27 Q=32 0.18

Detection Limit 1.00 pCi/1 B 0¢39 pCi/1l a



River Water Samples (pCi/1)

March 1968
Beta Activity Alpha Activity

Location Soluble Insoluble Soluble Insoluble
1-DD-U NO SamMPle s e e e e o o it e e et ettt et e e e e
3-0n-U 10.43 045 048 Oekt3
4-0n-D NO SamPLE e e e e e e e e e e e e e e ettt e e e e
5=8q=0 7490 Cie 577 Qult1 0.09
6-3Sq-D 8.73 1.70 0.78 0.36
7-8q~U 6.63 . 2402 0«66 0+67
9-CC 14.68 3.33 1.00 0460
10-DM 5.98 | 1.70 0.58 0.27
11-Sk-8 14,13 073 0462 0.87
Average 9.78 1450 0.65 0«7
High 14.68 3«33 1.00 0487
Low 5.98 Oekt5 Ool+1 0.09

Detection Limit 1.00 pCi/1 B 0«39 pCi/l a
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River Water Samples (pCi/1)

April 1968
Beta Activity Alpha Activity

Location Soluble Insoluble Soluble nsoluble
1~-DD-U NO SaMPLle e o e o e et o it et et et et e et
3-0n-U 9ol 3.66 0.69 Oe25
4-0n-D NO SAmMPLEe e e e e e e e e e e e e e e e e e et e e e e
5-Sq~U 8v84 0479 0«69 036
6-8q~D 9.96 1¢3% 0«54 0«25

7 -Sk~U 10450 _ 110 0«79 0+0%
9-CC 8.86 1«32 1.08 01k
10-DM 8.80 346 0443 0oLtk
11~Sk-8 17.58 1405 0«54 Gs32
Average 10.57 1.82 0.68 0«26
High 1758 3466 1.08 O«llt
Low 8.80 0«79 0«43 0.04

Detection Limit 1.00 pCi/1 B 0«39 pCi/l1 a
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River Water Samples (pCi/1)

May 1968
Beta Activity Alpha Activity

Location Soluble Insoluble Soluble Insoluble
1-DD-U NO SAmMPLE e e e e e e e e e e e e e e e e e e e e e e e e e e
3-0n-U 5.78 1.13 0.5 0.18
4-0n-D NO SMPLE e e e e e e e e e e e e i et e e e e e
5-8Sq-U 6.05 0.8% 032 0e32
6-Sq-D 5643 1.09 081 0.11

7 ~Sk=U 605 ‘ 1«05 O«kt5 0450
9~CC 6«33 1470 0436 0.09
10-DM 7«55 163 0.78 0+18
11-Sk=8 14.73 1ol 0.58 0+18
Average 742 1+28 O 54 0.22
High 14.73 1470 0.81 050
Low 5el43 0«84 0.32 0+.09

Detection Limit 1.00 pCi/1 B 0.39 pCi/1 a
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River Water Samples (pCi/1)

June 1968
Beta Activity Alpha Activity

Location Soluble Insoluble Soluble Insoluble
1-DD-U NO Sample s i e e e e e e e e e e e e e e e e e e e e e e e e et e e e
3-0n-U 1075 7.08 0«76 le1k
4-0n-D NO SEMPLE o o o e e o e e e e e e e e e e e e
5-Sq-U 10.18 10.95 0472 0.86
6-Sg-D 12.60 9496 0.86 1418
7-8k-U 1143 . 11.83 1.05 1.01
9-G0 9493 7 ¢09 085 063
10-DM 8.68 8450 0.87 1.05
11-8k~8S 12.48 0«52 el Oeltl
Average 1086 7499 0«77 0490
High 12.60 11.83 1.05 | 1.19
Low 8.68 0e52 0427 0ol

Detection Limit 1.00 pCi/1 B 0«39 pCi/1l a
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AIRR Outfall Samples (pCi/1)

January = June 1968

Beta Activity Alpha Activity
Date Soluble Insoluble Soluble Insoluble
January Gw 50 0«85 0«45 - 0.20
February 9.18 1.29 0.38 0.28
March 10«52 0.146 023 0.42
*April 8.01 1.39 0.48 0.62
May 7062 1.39 0017 0029
June 8-90 . 1037 0023 Ov32
Average 8.96 1.13 0.32 0.36
High 10.52 1«39 0.48 0.59
Low 762 0.46 0.17 020
Detection Limit 1.00 pCi/1 B 0e¢39 pCi/1 a
* On April 11 and April 12 Na®* used for tracer work in the secondary

cooling system was detected in, the outfall water. The_levels were

4,5 x 10=7 ye/ml and 2.3 x 10=% yc/ml. The MPC for Na®* is 2 x 107"
c/ml. As the specific isotope in the two cases was identified and the

rest of the data is not otherwise specified, these two dates were not

included in the averagese.
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Bottom Sediment Samples (pCi/g)

Beta Alpha

Location Date Concentration Concentration
1-DD-U 3-27-68 7450 0.69
*7-29-68 7«60 Q.26
Average 7«55 0.48
2-DD-D 3-27-68 9.00 Oukt2
AIRR Outfall *7-29-68 7«20 0«50
Average 8.10 046
3=0n~U 3-27-68 710 Qad3
*7-—29—-68 8+60 0408
Average 7485 Oe11
4-0On~D 3-27-68 7410 0«27
* 722968 8.20 0.17
Average 7.65 Deld
*7-29-68 8.30 O.48
Average 745 O.41
6-Sq=D 3-27-68 12.00 0497
* 7-29-68 1130 0.47
Average 11.65 Q.72
7—-8k=U 3-27-68 7400 1.20
* 7-29-68 9.20 Qa2
Average 8410 O0s72
9~CC 3=27-68 10.00 Oelt
x 7—29"’68 7-10 0.0
Average 8+55 0.28
10-DM 3-27-68 11.00 0+95
* 7-29-68 84140 029
Average 9470 0«62
11~Sk-8 3-27-68 14.00 1.20
* 7-29-68 4410 0.0%
Average 9.05 0.62

Continued
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Beta Alpha

Location Date Concentration Concentration
Todd Pond 3—27—68 1300 0«71
*x7-20-68 17.90 0.84
Average 15.45 0.78
Izaac Walton 3=27-68 18.00 1430
League Pond *7=29-68 7«00 0.30
Average 12450 080
Kelley Pond 3427-68 17.00 0«75
¥7 2968 10.80 Owlt2
Average 13.90 0«59

Average for 26 Samgles

(1lst half of 19638) 9.81 0«52
High 1800 130
Low 4,10 OOk

Detection Limit

*

0.25 pCi/g B

Due to a change in personnel the bottom sediment samples

were not picked up for the second quarter until July 29, 1968.
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Precipitation Samples (pCi/1)

Beta Activity

Alpha Activity

Date Soluble Insoluble Soluble Insoluble
January 143.00 75450 7«30 4.60
February 5675 95.00 ND 3.+00
March 97.95 96 .68 6 el+3 5«10
April 61«11 49,11 3439 556
May h5.1% 2150 2.36 1.38
June 30.91 10.68 0.9k 0«5
Average 7248 58.08 3.40 3.35
Individual High 181,00 171.00 11.00 24.00
Individual Low 16.70 340 0.45 0.19

Detection Limit

1.00 pCi/1 B
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Well Water Samples pCi/l

Beta Activity

Alpha Activity

Location Date Soluble Insoluble Soluble Insoluble
City of Ames 1=02-68 530 1.90 018 0«18
2-05-68 1.90 027 1+10 0.36
3-06-68 4,30 1.80 ND 0+18
4-01~68 4.10 O] 1.10 Oe 54
6~11-68 5.90 0. 5% 110 ND
Average %430 0498 070 25
High 590 1.90 1410 O« 54
Low 1.90 0027 0.18 0.18
Towa State University 1-02-68 6.+ 50 2 620 ND ND
2-05-68 5el+0 ND 1.40 036
3-04-68 13.60 150 0.36 1.08
4-01-68 5¢30 0.68 0.18 ND
4-29-68 6510 1+10 L&D ND
6-03-68 3¢90 1+20 ND ND
Average 6.80 1«11 0x62 O« 24
Low 3490 0468 0.18 0«36
Arland Martin Acreage 1-02-68 5+90 ND 140 18
2-05-68 7«00 0. 5k 0.36 0.18
3-04-68 g.3o 0«81 O.54 130
4-01-68 .80 140 ND 0e18
4-29-68 7420 1.10 1.10 0.18
6-03-68 8+20 1:10 0.18 0«36
Average 7«40 0.83 0460 0.40
High 8«80 1.40 140 1.30
Low 5+90 O« 54 0.18 0.18
Average for 17 Samples 6.29 0«97 046k 0430
High for 17 Samples 13.60 2 0 1480 1,30
Low for 17 Samples 1.90 0«27 Owl 0.18

Detection Limit

1.00 pCi/1 B

0.39 pCi/1 a
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Pond Water Samples (pCi/1)

Beta Activity

Alpha Activity

Detection Limit

1.00 pCi/l B

0.39 pCi/1 a

Location Date Soluble Insoluble Soluble Insoluble
George Todd Pond 1-22~68 12«20 ND ND ND
s 2-19-68 550 ND 0.36 ND
4-01-68 12.40 ND 0«18 O« 5%
5-29-68 15.40 2.60 O« 54 0.36
g 6-11-68 18.10 0.68 0«18 O« 54
Average 11.48 O« 54 0.33 0.30
High 18.10 . 2460 0472 0e 54
Low 5130 0068 0018 Ov36
Isaac Walton League Pond 1-22-68 9.20 ND 1.10 ND
2-19-68 16.60 ND 0. 54 0436
3-11-68 12.00 ND 0«36 0.90
4-01-68 18.50 1.60 0.18 ND
5-29-68 20430 O« 54 O« 5% 0.18
6-11-68 17.80 0.95 O« 54 0«36
Average 15973 0«52 O« 54 0.30
High 20430 1.60 1:10 0.90
Low 9.20 O« 54 0.18 0.18
Kelley Pond 1=22-68 19.70 ND ND 0.36
2-19-68 6480 ND 0.90 0.36
3-11-68 6.+90 ND 054 0.18
4-01-68 1350 0.95 Ou72 ND
5-29-68 11«50 740 1«30 1.40
6-11~-68 12.50 320 0.18 ND
Average 1182 1.93 0«61 0.38
High 19.70 740 1«30 1.40
LOow 6.80 0095 OwlE 0018
Average for 18 Samples 13.01 1.00 0.49 0«33
High for 18 Samples 20430 7 40 130 1.40
Low for 18 Samples 5230 O 54 Owl8 0«18






