
UNCLASSIEFE[ED

AD2 9 3 64 9

ARMED SERVICES TECHNICAL INFORMATION AGENCY
ARLINGTON HALL STATION
ARLINGTON 12, VIRGINIA

U NOLASSI H-ED

UNCLASSIFIED



NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.



NDL-TR-28

A Compilation of Camp

Century Environmental

Monitoring Data from

20 May 1960 to 30 June 1961

by

Robert J. Nicoll
David T. Kilminster

John W. Kinch
John H. McNeilly

29 April 1962

U. S. ARMY C HEM ICAL CO RP S

NUCLEAR DEFENSE LABORATORY
A"R M Y C H E M I C A L C E N T E R M A R Y L A N D



Armed Services Technical Information Agency Availability Notice

Quialified requesters may obtain copies of this report frcmr Armed
Services Technical Information Agency, Arlington Hall Station,
ATTN: TIPCR, Arlington 12, Virginia.



I

IDENTIFICATION OF REPORT FOR RELEASE TO ASTIA AND DEPART-
MENT OF COMMERCE FOR PUBLIC DISTRIBUTION

1. Title: A Compilation of Camp Centumy Environmental Monitoring Data
From 20 May 1960 to 30 June 1961, April 1962.

2. Authors: M4r. Robext J. Nicoll!, Mr. David T. Kilminster, Mr. John
W. Kinch, and Mr. John H. McNeilly.

3. Originating Agency: U. S. Army Chemical Corps Nuclear Defense
Laboratory

Army Chemical Center, Maryland

4. This report has no restrictions from either a security or legal standpoint
and may be distributed in accordance with existing regulations.

5. This report has not appeared in any paper, scientific, technicai, or
professional jouxrnal. It is not scheduled to be published.

6. In my opinion this disclosure does not contain matter that should be
patented, and its publication will not aid interests adverse to the national
defense oi the United States.

/,i ROBERT 3. NICOLL

DAVID T. KILMINSTER

#• JOHN W. KINCH

7. APPROVED: E A. LLOYD•aior. CMIC

Commanding

4 6 .
S. ... .. %



March 1962 NDL-TR-28

A COMPILATION OF CAMP CENTUBY ENVIRONMENTAL MONITORING DATA
FROM 20 MAY 1960 TO 30 JUNE 1961

by

Robert J. Nicoll
John W. Kinch

John H. McNeilly
David T. Kilminster

Nuclear Testing Division

Recommending Approval:

DAVID L. R
Chief,- NucL.& sting Division

Approved:

Lt Colonel, CmlC
Commanding

U. S. ARMY

Chemical Corps Research and Development Command
CHEMICAL CORPS NUCLEAR DEFENSE LABORATORY

Army Chemical Center, Maryland



FOREWORD

The work was conducted under Project 4X12-O1-001,
Radiological Monitoring (U). This report is a compilation of the
results of environmental monitoring at Camp Century, Greenland
from 20 May 1960 through 30 June 1961. The work was started
11 June 1960 and was completed 31 August 1961.

Notice

Reproduction of this document in whole or part is pro-
hibited except with permission of the issuing office; however,
ASTIA is authorized to reproduce the document for U. S. Governmental
purposes.

Disposition

When this document has served its purpose, DESTROY it.
DO NOT return the document to U. S. Army Chemical Corps Nuclear
Defense Laboratory.
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DIGEST

The report contains the results of the first 58 weeks of
the U. S. Army Environmental Monitoring Program for the package power
reactor located at Camp Century, Greenland. Alpha and beta activities
of snow and water samples are reported in microcuries per milliliter.
Similar measurements of air samples are reported in microcuries per
cubic centimeter of air. Beta-gamma survey readings of the sampling
stations are also included. All observed sample activities were below
the maximum permissible concentrations recommended by the Atomic
Energy Commission.

MILITARY APPLICATION

The feasibility of nuclear reactors as sources of power
for remote military bases depends not only on the power-producing
capabilities of the reactor but also upon the degree of radiological
safety possible for the military personnel at such a site. A con-
tinuous monitoring program assures the detection of possibly unsafe
quantities of radioactive materials that might escape from the reactor.
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A COMPILATION OF CAMP CENTURY ENVIRONMENTAL MONITORING DATA
FROM 20 MAY 1960 TO 30 JUNE 1961

I. INTRODUCTION.

The discovery of the nuclear fission process and the subse-
quent development of the power reactor have provided a solution to the
longstanding problem of supplying reliable power to isolated military
sites. The engineering of a compact power reactor for such use was
carried out by the Corps of Engineers and the Atomic Energy Commis-
sion (AEC). In cooperation with the Danish Government, the U. S. Army
chose Camp Century, Greenland as a test installation for the Army
Nuclear Power Program.

A 1500 Kwe light boiling water reactor was installed at Camp
Century during the summer of 1960 and went critical 2 October 1960. As
with any reactor installation, it was necessary to insure that the sur-
rounding area was not being contaminated by radioactive products escaping
from the reactor. To this end, the Army established an Environmental
Monitoring Program under the auspices of the Chief Chemical Officer.
The onsite sampling was accomplished by a U. S. Army Chemical Corps
Environmental Radiological Monitoring (EN-RAD-MON) Team, and the sample
analyses was performed by the U. S. Army Chemical Corps Nuclear Defense
Laboratory.

II. EXPERIMENTAL PROCEDURES.

A. Sampling Phase.

The sampling grid at Camp Century was laid out along concentric

circles with radii of 100, 200, 4001 , 800, and 1600 meters, using the ex-
haust stack of the reactor as the origin (see figure 1). Sampling stations
were established at the intersection of radial lines (drawnm 450 apart) and
the concentric circles. Snow samples were taken at each station once each
week.

At the time a sample was taken, the station was also monitored
with an MX-5 beta-gamma survey meter and the minimum and maximum readings
were noted. In addition to the 40 samples collected at these stations,
2 samples were taken each week from the camp's water supply system.

Air sampling was accomplished at only one station. This station,
located downwind from the exhaust stack, was operated daily, weather
permitting.

Stations were also established at various points within the
tunnels of the camp (see figure 2). Although samples were not removed
from these stations, beta-gamma survey readings were reported weekly.
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FIGURE 1

CAMP CENTURY ENVIRONMENTAL RADIOLOGICAL MONITORING GRID

NOTE: The small numbers indicate the sampling stations.
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B. Samiple Analysis.

The water and melted snow samples of approximately 1 liter each
were evaporated to a volume of less than 10 ml and then diluted to exactly
10 ml with distilled water. A 1 ff1 aliquot was removed and dried on a
copper planchet. The gross alpha and beta activity of the aliquot was
then determined and the results were calculated to obtain microcuries
per milliliter of sample.

A low-level geiger flow counter (Tracerlab CE-14) was used for
the determination of the beta activity while a windowless proportional
counter (Tracerlab SC 50B) was used for the alpha-activity measurements.

Samples of the airborne activity, collected on filter papers,
were processed as follows: (1) filter was ashed; (2) ash was transferred
to a planchet containing several drops of canada balsam in xylene; (3)
sample was dried and activity measurements were made as for the snow and
water samples; (4) results were presented as microcuries per cubic centi-
meter of air, based on the total amount of air that was drawn through
the filter.

iII. RESULTS.

Table 1 shows the correlation between the various series numbers
used to identify a group of samples and the period of time covered by that
series. The dates on which samples were taken are also included.

Table 2 gives the alpha activity in microcuries per milliliter
for the 40 snow samples and the 2 water samples for the 58-week period.
Table 3 gives the beta activity in microcuries per milliliter for the
40 snow samplcs and the 2 water samples for the same period.

Table 4 presents the alpha and beta activity in microcuries per
cubic centimeter of air for the 7 daily air samples for the 58-week period.

Some of the activity levels, presented in tables 1, 2, 3, and 4,
are marked with the letter "a", indicating that because of inadequate
statistics, the total count was less than the background count. The ac-
tivity on these samples was considered to be background. In other cases,
a dash is inserted in the activity position, indicating that either no
sample was received or that the sample was lost in preparation.

Table 5 contains the results of the EN-RAD-MON Team's beta-
gamma surveys of the sampling stations.

After the 50th week, 12 sampling stations were eliminated, including
all thv stations on the periphery of the grid. This reduction in the
number of stations was recommended by a Chemical Corps Inspection Team.
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TABLE 1

PERIODS COVERED BY SERIES NUMBERS AND DATES OF SAMPLING

Series Week Date of sampling and monitoring

1 19 May through 25 May 1960 20 May 1960 and 21 may 1960
2 26 May through I Jun 1960 27 May 1960 and 28 may 1960
3 2 Jun through 8 Jun 1960 2 Jun 1960 and 3 Jun 1960
4 9 Jun through 15 Ju'-n 1960 9 Jun 1960 and 10 Jun 1960
5 16 Jun through 22 Jun 1960 17 Jun 1960
6 23 Jun through 29 Jun 1960 23 Jun 1960
7 30 Jun through 6 Jul 1960 30 Jun 1960
8 7 Jul through 13 Jul 1960 7 Jul 1960
9 14 Jul through 20 Jul 1960 14 Jul 1960

10 21 Jul through 27 Jul 1960 22 Jul 1960
11 28 Jul through 3 Aug 1)60 28 Jul 1960
12 4 Aug through 10 Aug 1960 4 Aug 1960 and 6 Aug 1960
13 11 Aug through 17 Aug 1960 11 Aug 1960
14 18 Aug through 24 Aug 1960 18 Aug 1960 and 19 Aug 1960
15 25 Aug through 31 Aug 1960 25 Aug 1960 and 26 Aug 1960
16 1 Sep through 7 Sep 1960 1 Sep 1960
17 8 Sep through 14 Sep 1960 8 Sep 1960
18 15 Sep through 21 Sep 1960 16 Sep 1960
19 22 Sep through 28 Sep 1960 25 Sep 1960 and 26 Sep 1960
20 29 Sep through 5 Oct 1960 29 Sep 1960
21 6 Oct through 12 Oct 1960 7 Oct 1960
22 13 Oct through 19 Oct 1960 15 Oct 1960
23 20 Oct through 26 Oct 1960 20 Oct 1960
24 27 Oct through 2 Nov 1960 27 Oct 1960
25 3 Nov through 9 Nov 1960 3 Nov 1960 and 4 Nov 1960
26 10 Nov through 16 Nov 1960 14 Nov 1960 and 15 Nov 1960
27 17 Nov through 23 Nov 1960 22 Nov 1960 and 23 Nov 1960
28 24 Nov through 30 Nov 1960 29 Nov 1960 and 30 Nov 1960
29 1 Dec through 7 Dec 1960 2 Dec 1960 and 7 Dec 1960
30 8 Dec through 14 Dec 1960 13 Dec 1960
31 15 Dec through 21 Dec 1960 20 Dec 1960 and 21 Dec 1960
32 22 Dec through 28 Dec 1960 23 Dec 1960 and 28 Dec 1960
33 29 Dec 1960 -- 4 Jan 1961 4 Jan 1961
34 5 Jan through 11 Jan 1961 11 Jan 1961
35 12 Jan through 18 Jan 1961 13 Jan 1961 and 18 Jan 1961
36 19 Jan through 25 Jan 1961 24 Jan 1961 and 25 Jan 1961
37 26 Jan through 1 Feb 1961 1 Feb 1961
38 2 Feb through 8 Feb 1961 6 Feb 1961
39 9 Feb through 15 Feb 1961 15 Feb 1961
40 16 Feb through 22 Feb 1961 22 Feb 1961
41 23 Feb through 1 Mar 1961 27 Feb 1961 and 1 Mar 1961
42 2 Mar through 8 Mar 1961 8 Mar 1961
43 9 Mar through 15 Mar 1961 13 Mar 1961 and 14 Mar 1961
44 16 Mar through 22 Mar 1961 17 Mar 1961
4r 23 Mar through 29 Mar 1961 23 Mar 1961 and 26 Mar 1961
46 30 Mar through 5 Apr 1961 31 Mar 1961 and 5 Apr 1961
47 6 Apr through 12 Apr 1961 6 Apr 1961 and 10 Apr 1961
48 13 Apr through 19 Apr 1961 13 Apr 1961 and 14 Apr 1961
49 20 Apr through 26 Apr 1961 20 Apr 1961 and 22 Apr 1961
50 27 Apr through 3 May 1961 28 Apr 1961
51 4 May through 10 May 1961 4 May 1961 and 5 May 1961
52 11 May through 17 May 1961 12 May 1961
53 18 May through 24 May 1961 19 May 1961
54 25 May through 31 May 1961 25 May 1961
55 1 Jun through 7 Jun 1961 1 Jun 1961
56 8 Jun through 14 Jun 1961 8 Jun 1961
57 15 Jun through 21 Jun 1961 15 Jun 1961
58 22 jun through 28 Jun 1961 23 Jun 1961
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TABLE5

MAXIMUM GAMMA SURVEY READING OBSERVED AT ONE MET• ABOVE SURFACE

Station Series

rarhr

1 .04 .03 .03 .02 o02 .03 .o2 ,o3 ,o .2 .03 .03 .03 .03 .02 .03 .02 .03 .02 .03
2 .04 .03 .03 .03 .03 .02 .03.03o .3 .02 .03 .03 .03 .03 I.03 .03 .03 .03 .03 .02

3 .04 .04 .02 . 02 .03 .03 .03 . 02 .3.03 .o2 .o3 .o 3 .02 -.02 . 03 .03 .03 .02 .02
4 .03 .03 .02 .02 O .02 .03 .03 .03 .0 .3 03 .03 .02 .02 i .03 . 02 .02 . 02 .02 .02

5 .03 .03 03 .03 .03 .03 .o2 .02 .0 3 .0 3 .03 .0 .03 w03 .03 i02 .o2 .o2 .o3 .02

6 .03 .03 .03 . 03 G3 .0- .o2 .03 o4.03 .03 .02 .02 .02 . 03 . 02 . 02 . 03 .03 . 02

7 .o3 .02 .03 ..02 o02 . 0o .o03.03o .3 . 03 .03 .03 .03o . 02 .2 . 03 . 03 . 03 .02 o02

8 .03 .0 2 .02 Qz .o 3 ,02 .02 .0 2 .03 o4 .0 2 .04 .0 2 .02 .0 2 .0 3 .0 2 .0 2 .02 .03

9 .03 .o2 .03 .03 .02 .03 .03 .03o03 .o03 .03 .02 -03 .02 !.02 . 02 .03 .03 .02 . 02

10 .04, .0o .2 . 02 . 02 .03 02o 3 . 02 .o 3 . 03 .03 . 03 ,o -03 .03 .03 .02 .02 .03 .03

11 .04 .02 . 03 . 02 .03 .0 2 .04 c4.04 . 03 .02 .03 .02 . 6Z . 02 . 02 . 02 . 03 .02 .03

12 .04 .02 .02 .02 o03 -03 .03 .02 .03 .2 .o4 .02 .02 .02 .02 .02 .02 .o3 .03 .02

13 .03 .0o2 .02 .02 .02 .03 .02 .03 .02 .3 .03 .03 .02 .o2 .03 .02 .02 .02 .02 .03

14 .03 .02 .02 .03 .03 .03 .02 .o3 .o -3 .03 .03 .03 .02 .02 .02 .02 .02 .03 .02

15 .04 .02 .02 .03 .02 .02 .03 .03o .3 .03 .03 .03 .02 .03 .o 2 .02 .03 .03 .02 .03

16 .03 .02 .02 .03 .03 .03 .03 .02o 4 .03 .02 .02 .03 .02 .02 .02 .02 .02 .02 .02

17 .03 .03 .02 .03 O03 .02 .03 .03 .03 o4 .03 .03 .0 3 .02 .0 3 ,02 .03 .0 2 .03 .02
18 . 03 . 02 . 02 . 03 .03 . 03 .0 2 . 02 .0 . 03 .03 . 03 .03 . 03 .o 2 . 03 . 02 . 02 . 02 . 03

19 .03 .02 .02 .02 .02 .03 .02 .03o03 .o03 .o3 .04 .02 .02 .02 .03 .02 .03 .03 .02

2 0 .03 .03 .02 .02 .03 .03 n03 -0 .0 2 .03 .0, -.o3 .03 .03 .02 .o2 .02 .03 .03 .02
21 . 0 4 . 0 2 .0 2 . 0 3 -0 2 . 0 3 O R .o 4 .0 n -1 .0 3 1 . 0 3 .0 2 . 0 2 . 0 3 . 02 . 0 2 . 0 3 .0 3 . 02

22 .o 4 . 02 -03 .o3 .02 . 02 .o3 . 03 .02 o 0 . 02 . 02 ,oW .o 2 . 2 .o 2 . 03 . 02 . 02 . 03
23 . 02 .02 ,0 2 .03 .0 .2 o ,0 2 . 03 .03 1 ,03 0 .oz02 .02 .02 I .02 .02 .02.0 .2 .2

24 .02 .o 1 .02 .02 .03 .03 .03 .03 .o2 .03 ,03 l.02 .03 1.03 . 02 . 02 . 03!.02 .03 . 02

25 .04 .02 .03 .02 .02 .03 .02 .03 .03 .02 ,o3 .03 .03 .02 .03 .02 .03 .03 .02 .03

26 .o4 .02 .02 .02 .03 .02 .03 .03 .o4 .03 .03 .02 o03 .03 .02 l.02 .02 .03 .03 .02
27 ,o4 .o 2 .03 .03 .03 .03 ,o2 .o4 .03 .03 .03 .03 o.2 .03 .02 .03 .03 .o 2 .03 .o3
28 .o3 .02 .02 .o3 .03 .02 .03 .02 .03 .03 .03 .02 .02 .02 .03 .09 .03 .02 ,o3 .02

29 .04 .02 .02 .02 .03 .03 .03 .03 .02 .02 .02 .03 .03 .02 .02 .O R .02 .02 .02 .02

30 .03 .02 .o3 .03 .03 .03 .02 .02 .03 ,o3 .o3 .02 o.0 .02 .02 .02 .02 .02 .03 .03

31 - .03 . 02 .02 . 02 .02 .02 ,o3 . 02 .03 . 03 . 03 .03 .02 .03 .0 2 .03 . 03 . 03 .03 . 02

32 .03 .02 .02 .02 .03 .03 .03 .03 .03 .03 .02 .02 .03 .03 .03 .02 .03 .02 .03 .o3

33 .04 .02 .02 ,03 .03 .03 .03 .03 .03 .04 .02 .03 .02 .02 .00 .02 .02 .03 .03 .02

34 .03 .o2 .03 0o3 .02 .02 ,03 .02 .03 .03 .03 .03 .03 .02 .02 .02 .03 .02 .02 .02

35 .03 .02 .03 .02 02 1,o3 .03 .o3 .o2 .o3 .o3 .03 o02 .02 .02 .02 .03 .02 .03 .03

36 .02 .02 .o2 .03 :03 .02 .03 .03 .03 .03 .03 .02 .03 .03 .02 .02 .02 .o3 .02 .02

36 .04 f:023. 3 . S . 5 .u v u u u u• I. z . • m u u .02 .04 ,o .02
38 .0 ~3 .o3 .o3 .03 .02 .02 .03 .02 .03 .03 .02'3 .o04 .03.o .o .0 ,3 .03

3 9 . 3 I . 0 2 . 0 3 . 03 . 03 . 03 . 03 . 02 . 0 2 . 0 2 . o 4 , 03 . 03 . 02 . 02 . 02 . 0 3 . 03 , 0 3 . o 3
4o .o3 .02 .02 .02 .o2 .02 .02 .03 .03 .03 .o3 .03 .o2 .03 . 02 .02 .02 .03 .03 .03

A ll• .02 .02 . 02 .02 !.02 .02 . 02 .02 . 02 .02 . 02 1.02 .02 .02 . 02 .02 . 02 . 02 .02 .02

B X2a .02 .02 .02 .02 .02 .02 .O 2 .02 !.02 .02 .0 2 .02 .02 ý.02 .02 .02 .0 2 .02 .01 .02

C sX .02 .02 .02 .02 .02 .02 .0 2 .02 .02 .0 2 .0 2 .02 .02 .02 .02 .02 . 02 .02 .02 .02

DI .02 .0 2 .02 .02 .02 .02 . 02 .02 .02 .02 .02 .02 .02 .02 .02 .02 .0 2 .02 .,2 .02

E X2 .02 . 02 .02 . 02 .02 .02 . 02 .02 . 02 .02 . 02 .02 .02 .0 2 . 02 . 01 . 02 . 02 .02 .02
F22 .02 .02 .02 1.02 .02 .02 .02 .02 .02 .02 .02 1.02 .02 .02 .02 .02 .02 .02 .02 .02

GO E2 .02 . 02 .02 . 02 .02 .02 . 02 .02 . 02 .02 .02 .02 .02 .02 . 03 .02 . 02 .02 .0 2 .02

H 21 .02 .02 .02 .02 ,O R .02 .02 .02 ,02 .02 .02 .02 .02 .02 .02 .02 .02 .02 .02 .02

I II O .02 .02 .02 .0 ,02 .02 .02 .02 .02 .02 .02 .02 1 02 .02 .02 .02 .02 .02 .02 .02

j3M 1 .02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 .02 .02 02 .0 .Oi02, 0 2.0

A See figure 1 for location of stations
x See figure II for location of stations
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TABLE 5 (CONI)

MAXIMUM GAW. SURVEY READING OBSERVED AT ONE METER ABOVE SURFACE

Station Series
no.* 2 22 23 124 125 2 L 27 28 129 30o]31-T32 333 35 36 7 38 39

i 1 i I I I I 1 1 i 1
1hr

1 .02 .02 .03 .02 .01 .02 .02 .02 .0Z .02 .02 .02 --- .01 .02 .02 .01
2 .01 .02 .02 .03 .02 .01 .01 .02 .02 .02 .02 .02 .02 .Oz .02 .01
3 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .02 .01 .01 .01 .01 .01
4 .02 .02 .02 .03 .02 .02 --- .02 --- .02 -------- ---- ----- .02 .01 .01 .01
5 .02 .0 .01 .02 .02 .02 .02 .02 -------- ---- --- -- 02 .01 .01 .01
6 .02 .02 .02 .02 .01 .02 .01 .02 ----------------- -02 .01 .01 .01
7 .02 .02 .02 .02 .02 .02 .01 .02 .---- ---- 01 .01 .01 .01
8 .02 .02 .02 .03 .02 .01 .02 .01 .01 .02 .02 .02 .02 .01 .02 .02
9 .01 .02 .03 .03 .02 .02 .02 .02 .02 .01 .02 .01 .02 .01 .01 .02

10 .01 .02 .2 .02 4 .02 .02 .02 .02 .01 .01 .02 .01 .02 .02 .02 .02
ll .02 .02 .02 .0o4 .02 .02 .01 .02 .01 .02 .02 .02 .02 .02 .02 .02
12 .01 .01 .01 .03 .02 .01 .05 .01 .02 .01 .01 .01 .01 .02 .01 .01
13 .02 .02 .02 .02 .02 .01 .01 .02 .02 .02 .01 .01 .01 .01 .02 .02
14 .01 .01 .02 .03 .02 .01 --- .01 ---- .01 -------- ---- --- -- 02 .01 .01 .01
15 .02 .02 .02 .x4 .02 .02 .1 ---- .01 .01 .01 .01 .02
16 .02 .02 .02 .02 .02 .02 .02 --------- .01-------- ---- --- .01 .01 .01 .01
17 .02 .02 .02 .02 .01 .02 .02 ------ .01 -------- ---- ----- .01 .02 .02 .01
18 .01 .02 .03 .02 .02 .01 .01 .01 .02 .01 .01 .02 .02 .01 .02 .02
19 .02 .02 .02 .02 .02 .02 .02 .02 .01 .02 .02 .01 .01 .02 .02 .02
20 .02 .02 .02 .013 .02 .01 .01 .02 .01 .01 .02 .02 .02 .02 .01 .01
21 .01 .02 .02 .03 .02 .01 .02 .02 .02 .02 .02 01 .02 .02 .02 .02
22 .01 .02 .02 .03 .02 .01 .01 .01 -02 .01 .01 .01 .02 .01 .02 .01
23 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .02 .01 .01 .02 .01 .02
24 .01 .02 .02 .03 .02 .02 --- .01 --- 1--- .01 .01 .01 .01 .01
25 .02 .03 .02 .02 .03 .01 o .01 ---------- 01-----------------01 .01 .01 .01
26 .02 .02 .02 .02 .02 .02 .o2 2--- ------01----------------- .02 .02 .01 .02
27 .02 .02 .02 .03 .02 .01 .01 ---- --- -. 02 --- ---- ---- ----- .01 .01 .01 .01
28 .02 .02 .01 .O0 .02 .02 .01 .02 --- .01 .02 .01 .01 .02 .01 .02 .01
29 .02 .02 .03 .02 .02 .02 .02 .02 .01 .01 .02 .01 .01 .02 .01 .02
30 .C2 .02 1.02 .02 .02 .02 .02 .01 .02 .02 .01 .01 .02 .01 .02 .02
31 .02 .0Z 1.02 Qz .o2 .C .• 02 .oz --- . .01 .02 . .. .. 2 .02 .01
32 .01 .02 .02 .02 .02 .02 .01 .01 --- 02 01 .01 .01 .01 .02 .02 .01
33 .02 .02 .02 03 .02 .02 .02 .01 .02 .01 .01 .01 .01 .02 .01 .02
34 .01 .02 .02 .03 .02 .01 --- .02 .01 .01.--------------- -o01 .01 .02 .01
35 .02 .00 .02 .03 .02 .02 o1 .02 .01o.01 .01 .01 .01

36 .03 .02 .02 .02 .02 .02 . 01 .01 .01 ---- - --- i--------- -01 .01 .01 .01

37 .02 .02 .02 .02 .02 .02 .o- .01 --- .00202---------------- o1I .(I .0 .
3o .02 .02 .02 .02 .02 .02 .01 .02 --- .02 .01 .02 .01 .012
39 .02 .02 .03 .02 .01 .03 .02 .01 --- .01 . .01 .01 --- .01 .02 .02 .01
40 .02 .02 .02 .02 .01 .02 .01 .01 .02 .01 --- .02 .02 --- .01 .02 .01 .02

Aý2 .01 .02. .02 .01 .00 .02 .01 .01 .02 .01 .01 .01 .02 .02 .02 .01 .01 .02 .01
R" .02 .02 .01 .02 .0O .01 .02 .00 .01 .02 .01 .02 .01 .01 .01 .02 .01 .01 .01
C" .02 .02 .02 .02 .01 .02 .01 .01 .01 .01 .02 .01 .01 .01 .01 .02 .01 2
0" .01 .01 .01 .02 .00 .00 .02 .01 .02 .01 .02 .02 .02 , 02 .02 .02 .01 .02 01
E9 .02 .02 .01 .02 .01 .01 .02 .02 .01 .01 .01 .01 .02 .01 .01 .02 .01 02 .02
FG' .01 .01 .01 .01 .00 .00 .01 .01 .01 .01 .01 .01 .01 .00 .01 .01 .01 .01 .01
G" .01 .02 .02 .01 .01 .00 .01 .02 .02 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01J'm .02 .02 .01 .03 .01 .01 .02 .01 .00 .02 .02 .01 .O1 .01 .01 .01 .01 .01 .01

I12 .02 .02 .02 .03 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .02 .01 .01 .01 .01
J22 1 01.210 0 0 0 1.0 0 0 0 0 0 .01 1.01 .01 1.011 .021 .02

I See figure 1 for location of stations

Im See figure II for location of stations

--- No reading taken
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TABLE 5 (CONTD)

MAXIMUM GAMA SURVEY READING OBSERVED AT ONE METER ABOVE SURFACE

Station Series

no.* 4 4~1 42 43 44  45 46 47 48 49 50 51 152-T53 54 55 56 57 58
mhr

1 .02 .02 .02 .02 .02 .01 .02 .01 .01 .01 .01 .01 .01,01 ,01 .. .04 .01 .01
2 .02 .01 .02 .02 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .02 .01 .01
3 .02 .01 .03 .03 .02 .01 .01 .01 .01 .01 .01 ---------------- ---- ---- ---- ---
4 .01 .02 .02 .01 .02 .01 .01 .01 .01 .01 .01 --------------- ---- ---- ---- ---
5 .l .01 .02 .01 .01 .01 .01 .01 .01 .01 .01 ---------------- ---- ---- ---- ---
6 .02 .01 .03 .01 .02 .01 .01 .01 .01 .01 .01 --------------- ---- ---- ---- ---
7 .01 .01 .02 .01 .02 .01 .01 .01 .01 .01 .01 -------------------- ---- ---- ---
8 .02 .01 .02 .02 .01 .01 .01 .02 .02 .01 .01
9 .02 .01 .02 .02 .01 .01 .02 .01 .02 .01 .01 .Ol .01 .01 .01 .01 .02 .02 .02

10 .02 .02 .02 .02 .02 .02 .04 .02 .02 .03 .01 .01 .01 .03 .03 .04 .06 .0l .01
11 .02 .01 .02 .01 .02 .02 .02 .02 .01 02 .01 .01 .01 .02 .02 .02 .03 .02 .02
12 .01 .02 .02 .02 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .02 .02 .02
13 .02 .01 .01 .01 .01 .02 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .05 .02 .01
14 .02 .01 .02 .01 .02 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .02 .02
15 .01 .01 .02 .01 .01 .01 .01 .01 .01 .01 .01 ---------------- ---- ---- ---- ---
16 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 ...... ....---..--- - --- --- --- ---
17 .01 .01 .01 .02 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .03 .02
18 .02 .01 .01 .01 .02 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .03 .02
19 .01 .02 .02 .02 .01 .01 .02 .01 .01 .01 .01 .01 .01 .01 .01 .01 .02 .02 .02
20 .02 .02 .01 .02 .02 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .02 .02 .02
21 .U1 .02 .02 .02 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 ,01 .02 .02 .02
22 .02 .01 .02 .01 .02 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .02 .02 .02
23 .02 .01 .02 .02 .01 .01 .01 .01 0 0 01 .01 . .01 .01 .01 .01 .02 .01

24 .01 .01 .02 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .02 .01
25 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 --------------- ---- ---- ---- ---
26 . 01 .01 .02 .02 .01.01 .01 .01 .01 .01 ---------------- ---- ---- ---- ---
27 .01 .02 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .02 .02
28 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .02 .02
29 .02 .01 .02 .02 .02 .02 .01 .01 .01 .01 .91 .01 .01 .01 .01 .01 .01 .02 102
30 .02 .02 .01 .02 .02 01 02 .01 .01 .01 .01 .01 .01 .01 .01 .01 .02 .02 .02
31 .02 .01 .02 .01 .02 01 .O1 .01 .11 . 01 .0 1 .01 .01 .01 .01 .01 .02
32 .01 .01 .02 .01 .01 .01 .01 .01 .Of1 01 .01 .01 .01 .01 .01 .01 .01 .02 .02
33 .02 .02 .01 .01 .01 01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .03 .02
34 .i .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .02 .02

35 .01 .01 .02 .02 .01 01 .01 .01 .0 .1 .0 -------------------- ---- ---- ---
36 .01 .02 .01 .01 .01 .01 .01 .01 .01 .01 .01 ---------------- ---- ---- ---- ---
37 .01 .01 .01 .O1 .01 .01 .01 .01 .01 .01 .01 . .0! .01 .01 .01 .02 .02 .02,
38 .01 .01 .02 .01 .02 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .02 .02 .02
39 .02 .01 .01 .02 .01 .. .01*01 .0i .01 .U0 .01 .01 .01 .01 .01 .01 .02 .02
40 .02 .01 .02 .02 .02 .01 .01 .01 .01 .01 .0 .01 .01 .01 .02 .01 .02 .02 .02

A2 .01 .01 .01 .02 .02 .OZ .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .02 .01

SI .01 . 12 .01 . 01 .0 2 .01 i .01 .01 .01 .01 .01 . 01 .01 .01 .01 .01 .02 .02
HI .01 .01 .02 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .02 .02
Jam .01 .01 .02 .02 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .02

Pt' .01 .01 .01 :01 .O2 ,01 .0 .i ,1 .01 .01.01O .,'1 .{i .O] .Ol .O1 .O1 .02 .02
G-" .01 .02 .O1 .U2 . 01 .01 .0I .01 .01 .01 .01 .0 01 .01 .01 .01 .01 .02 .02
H22 .O1 .O1 .01 .O1 .O1 .O1 .01 .O1 .O1 .O1 .O1 .O :1 :O] .01 .O1 .O1 .02 O01
i~m .O1 .01 .O1 .O1 .01 .O1 .)i .O1 .01 .O1 .O1.01O .1 .O] .O1 .O1 .01 .O1 .02

J• .1 1.01 .02 .02 .O1 1.01 1 .0 1 .011.1 .01 .01 .0O01 .0O] . 01. 1 .01 1.01 1.02 .02

SSee figure 1 for locaticon of stations
11 See figure II for location of stations

--- No reading taken
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IV. SUMMARY.

The compilation includes the results of the environmental
monitoring program at Camp Century, Greenland for the first 58weeks.
Snow and water samples were gathered weekly. Air samples were taken
daily. Absolute gross alpha and beta activity determinations were
made on each sample and activities reported in microcuries per milli-
liter for snow and water samples and microcuries per cubic centimeter
for air samples.

All the observed sample activities were well below the
maximum permissible concentrations recommended by the AEC which are
lO07 PC/ml of alpha or beta emitters in water and 5 x l042 MO/cc of

an alpha emitter or 10- 9 ýM/cc of a beta emitter in air.
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