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~uring the Spring and Summer, 19C8, test series at the
Pacific Proving Grounds the Public !Iealth Service operated an off-
site radiological safety program under an agreement with Joint
Task Force Seven. Details of the Public Health service operation ? L
are covered in “Xanual for Public Health Service Participants -

,.)?

Operation HAROTAC!(.’S /-’ p

FIIS Officers stationed on each of the close-in populated
atolls of Utirik, UjeIang, Rongelap and !Votho secured data on
radiation levels and collected environmental samples for la50ra-
tory counting. In addition, data on gamma levels were obtained
by weather personnel at t!le following locations: Kwajalein,
Hidway, Wake, Guam, Truk, Ponape, Tarawa, T!auru, Hajuro, Kussie,
and Xapinga marange. These locations cover Pn i?rea of ??proXi-

mately one thousand mile radius from the testing area.

On each of the islands operated by P!;3 personnel a moni-
toring station was established in the camp site near the native
village. }.t each of these stetions iodine, air and rainfall
fallout samples were taken as well as daily gamma readicgs. A
continuous gamma recorc~er was used along with an ?,v/pDR 27P
Radiac instrument. h high range AT/pDE l&! radiac instrument
and a cutie pie for ~eta measurements were provided but were
n~t needed during the operati~n. In addition, approximately
fifteen film-badge stations were established on each of the is-
lands manned by a PH3 Officer.

All of the sample collectors, the gamma recorders, film-
!>adge station ~umber one, and the location at which daily gamma
readings were taken were in close proximity so ttat, as early
as possible, these readings and samples came from the same loca-
tion. Equipment on the weather islands consisted of a continuous
gamma recorder and an AF!/PDR27F radiac instrument. These were
operated by the weather station personnel stationed there with
supervision and consultation from the PHS. Sadiation exposures
on these islands were negative, but t;e records are on fiXe with
the Fublic Health Service should t!]ere be any question.

During the period of the tests ?t J’hnston Island, the
Service operated m~nitoring statinns (air sampling and conti~u-
ous gamma monitor recorders) on the principle islands of the
Hawaii group. This was done in conjunction with the Territorial
Health Department and at their request. Data from these statims
Show no increase s~ove background..

The purpose of this report is to present data from stations
operated by PH3 ~ersonnel. It will be subject to additional study

L
ard analyses in an attempt to further determine its significance.

[ .< ~=(iL,/,p



Juring the operation four pamma intensity readin~s daily
were taken at the populated off-site atolls utilizing a tadiac
meter AN/PiMi27F, calibrated against a standard consisting of 7
micrograms of Radium. Following each test hourly re~dings were
taken for an interval of time dependent upon fallout forecasts,
wind conditions at and following test time, cloud tracking, and
readingS obtained at the atolls. The attached tables and charts
show the weighted daily averages of these readings for the atolls
at which stati~ns were maintained.

An estimated cumulative exposure of the population of
these atoIls resulting fr~m operati~n WWDTPCKhas been computed
based on the meter readings. These exp~sures are tabulated and
are,compared with a calculated 70 year dose in ‘TA~LEI. The
computation for these exposures are attached. The two exposures
agree quite well when one considers that one is an infinite ex-
posure. In a further comparison, the indicated dose on the film-
badgs exposed for the entire operatim is also included.

TPI?LE I.

ATOLL C!JMJMTIVE CPLCUMTED FIL?I EAOGi
EXP03JRE 70 YEARDOSE DOSE

I’io’r!lo 142 mr 194 mr Badge !tatermarked

f?OTJGELAP 285 mr 469 mr 393 mr

UJCLANG 222 mr 251 mr 334 mr

UTIEIK 230 mr 399 mr 307 mr
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L)AILYP.VESAGEREILI!!GS

(mr/hr)

~bTE uTII:IK uJEU7’G li’OTl10 !10’!GEUP PARRY1S. EtJI~;E~~~

4/11 C?*O1 G.02 0.02 0.02
5/6 cool
5/7 0.01
5/0 0.01
5/~ G.01
5/10 0.01
5/1 1 0.01
5/12 0.01
5/13 G. 13
5/14 1.00
5/15 0.80
5/16 0.75
5/17 0.45
5/18 0.40
5/19 0.35
5/20 o*30
5/21 0.28
5/22 0.22
5/23 0.20
5/24 0.19
5/25 !). 16
5/26 0.17
5/27 0.17
5/2J3 0.10
5/29 0.10
5/30 0.10
5/31 0.13
6/1 0.11
6/2 0.10
6/3 0.10
6/4 0.10
t/5 0.10
6/6 0.12
6/7 0.13
6/8 c). 18
6/9 0.12
6/10 0.12
6/11 0.10
6/12 0.09
6/13 0.07
6/14 0.06
6/15 0.06
6/16 C. 06
6/17 0.05
6/18 0.04
6/19 0.04
6/20 0.05
6/21 0.05
(/22 3,04
C/23 0.04
t /24 0.05
6/25 0.05

0.02
0.20
0.25
0.18
0.15
0. 1s
0.13
0.09
0.08
L. 22
b. 30
0.27
0.25
0.22
0.21
0.20
0.20
0.17
0.17
0.15
0.15
0.12’
0.12
0.12
!). 12
0.11
0.11
0.10
0.10
0.10
0,10
0.10
0.10
0.10
0.07
0.07
0.07
~*y3
0.06
0.07
0.09
0.08
0.08
0.07
0.06
0.05
0.06
(?.06
0.06
0.06
0.06
C).(M

C*O2
0.02
!3,02
G.02
0.02
0.02
0.02
0.02
0.02
0.16
0.23
0.20
0.18
0.14
0.11
(). Ot,
0.05
0.05
0.04
0.04
0.03
0.03
0.03
0.03
0.05
0.05
0.05
0.05
0.03
0.03
9.03
0,03
0.03
0.03
0.03
0.03
Q.(’J3
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.!)2
0.02
0.02

0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
1.10
1.20
0.90
0.70
0.50
0.35
0.27
0.25
0.22
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.12
0.14
0.13
c!. 12
0.11
0. (I9
0.09
0.09
0.08
0.08
0.08
0.08
0.(!7
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.06
O.ot
C.06
0.06
0.06
0.06
().05

0.02
0.02
0.02
0.02
0.92
0.02
C.02
0.02

19.0
13.0
9.00
5.00
3*5O
3.40
3.10
2.50
2.30
3.00
2.40
2*10
1.80
1.70
1.50
1.40
1.30
1.20
1.30
1.10
1.20
1.10
1.00
0.80
S.M!
0.80
0.70
0.60
0.60
0.70
0.60
c. 60
0.60
0.60
C.43
G.42
0.38
0.36
G.30
f).27
0.29
0.28
0.25

2.90
2.40
2.10
1.90
2.20
1.60
1.50
1.30
l-~()
1.10
1.00
0.90
0.90
0.90
0.80
0.80
0.70
0.70
0.60
0.60
0.60
0.50
@*45
9.35
0.35
0.40
(3.40
0.35
0.35
0.3C?
0.25
(). 25
0.25
0.25
c).20
@.20
0.20
0. 2!)



DATE UT131K U.JUP”G Jo??(.) !lG’’GWP pp~py ISO EPII’,IETCJ(

6/26 9.05 0.05 0. C2 0.05 0.22 0,20
6/27 0.05
6/28 G.04
6/29 C.04
6/30 0.04
7/1 0.04
7/2 0.04
7/3 0.04
7/4 0.04
7/5 0.04
7/6 0.04
7/7 0.04
7/8 C.04
7/9 0.04
7/10 0.04
7/11 0.04
7/12 0.04
7/13 (!.04
7/14 C.04
7/15 (?.04
7/16 0.05
7/1? 0.07
7;18 (2.05
7/19 0.05
7/20 C*O5
7/2 1 G.05
7/22 0.06
7/23 fl.06
7/24 c. 04
7/25 0.04
7/26 c. 04
7/27 :.05
7i28 :.0(-)
7/29 G*O4
7/30 -
7/31 “

0. (35
0,05
0.05
0.25
0,18
0.13
0.13
c. 18
0.13
0.12
G. 12
0.11
0.10
0.09
0.09
(’.08
c.o~
0.07
0. C7
0.06
0.06
0.06
0. C6
o. (?6
:. C6
0.05
C.06
c. 05
‘:. 06
‘-.06
Cot

C.05
0.05
0.05

0.02
0,02
G*O2
0.02
0.02
0.02
1.00
0,60
0.40
0.24
0.13
0.11
9.10
0.09
0.09
0.08
(.(X
!2.05
O*O5
0.04
0.06
0.09
ooo~
0.08
~.~8
:.07
(\.07
0.06
{.06
‘:. C7
{,06
0.06
0.06
r, .?“..45
0.C5

0.05
0.05
0.06
0.05
0.05
0.07
0.40
o.%
0.18
0.13
0.10
c!. 10
c. 10
C. OF!
0.08
@.07
(’.07
Co?
C.!)4
~o(-J4
0.94
C*O4
0.04
0.04
‘.04
L.04
C.04
C.04
(.04
“.04
i.. o4
0.04
C.04
0.04
C*O4

0.24
(2.90
0.80
1.30
C!*PO
0,60
0.40
0.60
(2.50
0.45
0.40
Q*35
0.28
C.24
0.24

0.09
1.32
0.%
0.70
~’.60
0.50
O*35
9.25
Ci.28
(.. 24
6.23
0.22
-)&21
c. 19
0.20
‘J. 19
0.18
0.17
0.15

6.20
0.20
2.30
C.55
C.30
C. 25
0.25
0.25
0.25
0.25
0.20
0.20
rl,20
0015
0.15
0.15
1.00
0.30
0.20
0.15
9.15
0.15
0.15
c. 15
c. 15 “
(.15
c!. 15
C*1O
c. 10
-.10
0.10
n. 10
c. 10
0.10
0.10

9---
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70 YEARAIR DOSECPLCUDTIO?’S

As a consideration of the infinite doses received from
operation HARDTACKon the various islands, the fallout incidents
were treated separately. This ~ssumes a background increase due
to a particular detonation and the infinite dose received from
that particular event is calculated. In the cases where an is-
land received fallout on more than one occasion an attempt has
been made to calculate the infinite dose for each fallout
period. These values are t!len added together to obtain the
total infinite dose received.

It should be remembered that this is an air dose and not
a body dose. The calculations are based on the following equa-
tion:

Fccording to the Empirical
the expression for the gamma dose

Relationship for Fallout Rt=R.t
-0.2

in air can be derived as:

Da= 5 Ill (l-tZ-o”*)

Or ~a= q R.

Mere Da=The gamma dose in air from H*1 to a later time tz

RI is the dose rate at H*1 and can be obtained from the equati~n

‘1 =fRt

Nhere Rt is the dose rate at some time other than H+l and f
is a proportional factor relating the two.

Both f and q can be read from tables and graphs provided for
this purpose.

<



70YEAR AIR DOSECALCULATIONS
RONGELAP

Fallout occurred on 5/14/58 at H+73. The doserate:

Rt=l.10

R1=190X 1.10
=209

Da(H+73)=209 x 2.9
Da(H+oo)=209 x 5.O
DA =209 (5.O-2*9)

*39

Fallout occurred on 7/3/58 at H+12. The doserate:

l?t=o.48

R1=21 x 0.48 mrh
=10.08

Da(H+12)=10.08x 2.O
Da(H+oo)=10.08 x 5.O
Da =10.08 (5.0-2.0)

=30.32 m

Total dose in Air439+30.32~69.32



.

7C Y!3PSAIR DOSE CALCUL4TIONS
UJELPNG.

Fallout occurred on 5/7/58 at H+34... The doserate

Rt=O.30 mr/hr

‘1 = 74 x 0.3C mr/hr
= 22,20

The Dose in Air is

Ga(H+34)=2.5 x 22.20
Da(1i+oo)=5.0 X 22.20
M =(5.0=2.5)22.20

=55. 5 mr

Fallout occurred on 5/lL/5~ at H+I1O. The dosem~e

l’lt=O.25 mr/hr

R1=0.25 x 300
=75.0 mr(hr

The Cose in Air is

Da(H+ilO)= 75 x 3.1
Da(H+oo) = 75 x 5.0
Da =(5. o-3. 1)75

=142.5 mr

Fallout occurred on 6/30/58 at H+36. The doserate

Rt=O.29 mr/hr

R1=0.29X 76
=22.04

The Dose in Air is

La(F+36)= 2.& x 22.04
Da(H=oo)~ 5.Ox 22.04
Da =(5.0-2.6)22.04

s52.p9 mr

The total 70 year dose delivered for the three fallout incidents
on Ujelange is:

55.5 + 142.5 +52.98 =251 mr
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70 YE?R AIF D(XE CALCUL4TIOP!S
IJ?IRIK

Fallout occurred on 5/15/58 at H+75. The doserate

Rt=l.O mr/hr

R =190x 1.0
1=190 mr/hr

Da(H+75)= 2.7x190
Da(H+oo)= 5 x 190
Da =(5-2.9) x 190=399rnr

‘%
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Fallout occurred on 5/16/58 at H+98. The doserate

Rt=O.23 mr/hr

R1=f Rt
=270 X 0.23
=62.1 mr/hr

Da(H+98)=62.1 x 3.1
Da(H+oo)=62.1 x 5.0
Da =62. 1 (5.0-3.1)

=118 W4

Fallout occurred on 7/3/58 at H+15. The doserate

Rt=l.00 mr/hr

RJ=f Rt
=27x 1.00
=27 mr/hr

Da(H+15)= 27x2.2
!)a(ll+oo)= 27x5.O
Da = 27(5.0-2.2)

=75.6 mr

Total Dose Received = 75.6+116 = 193.6 mr



Fallout

70 YEARAIR DOSECALCtJLATX0R:3
PARRY13L.4ND

occurred on 5/14/58 at H+30. The doserate

Rt=19. O mr/hr

RI = 164 X 19
= 1216 mr/hr

oa(H+55)=2.5 x 1216
lla(H~Qo)=5.O X 1216

Da=(5.O-2.5) ]216
= 3,040 mr

Fallout occurred on 6/30/58

Rt=l.08 mr/hr

ill= 64xI.08=69 mr/hr
Da= (5.0-2.5)69

= 172 mr

at H+30. The doserate

Fallout occurred on 7/14/58 at H+50. The doserate

Ilt= 1.06 mr/hr

‘1 = 115x1.06
= 122 mr/hr

lla=(5.O-2.7) x 122
= 280 mr

Total air dose delivered =3.040 + 172 + 280=3,492 mr
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APPENDIXII

OFF-SITE FILN BADGESURV~W

1. A film badge survey was carried out on the four
islands (Ujelang, Utirik, Rongelbp, and Wotho) where llad%fe
stations were maintained by PHS personnel .(HQ JTF-7). This
survey consisted of the setting up of about 15 film bzdge
stations at “various points on the islands. Station IWmber One
was located at the Rad$afe station at the campsite. The other
stations were placedto give a complete coverage of the islands
and, in particular, the native villages. The locations of the
stations are recorded in the original data by description as
well as island maps. The film badges wereto have been placed
three feet above the ground. However, this was not aIways
followed, as in the case of Ujelang, where many film badges
were placed six feet above the ground on coconut trees.

2. The film badges at each station were taken up every
four weeks for processing and replaced by new badges. In addi-
tion to this, several badges were placed at Station Number One
at start of operations that were to be collected at two-week
intervals and at the end of the series to give a cumulative
dose.

I
3. The doses listed in this summary will tend to be

higher than the actual dosage received on the islands because
of th”e exposure received from fallout on Elmer just prior to
processing. This is particularly true of the !.lay badges. For

%i
this reason one should consider the results from the cumula-
tive badges as giving a better representation of the actual,,,. doses received.

f’

‘1 4. The complete data are presented in tabular form
\.\\ accompanying this summary. A brief discussion of the results

‘\ will be given here. For specific information one should con-
\\

\
suit the original data rather than this summary.

\

5. The results show that each staticm reported essen-
tially the same dosage as others on the same island. The

“/
l\ ~

~ average total station d~ses anged from about 400 mr
i on Utirik and Wotho to abou F?onge!ap.1 The average

/ total station dose on Ujela t 550 mr. The cumulative
~ dose badges at Stations !’umber One gave essentially the same

results as the four-week badges if one considers the situation<D’; ~
outlined in 3 above. The “ten week” and “end of series badges
from lfotho appear to be watermarked, thus accounting for the

i
/;

, [~.~abnormally high readings on these badges./.. .
,f - \-



~!~ 1,.. ,

!!0. 2
[’0. 3
f’!o. 4
r!o. 5
~0. 6
*“’o. 7
T’o. 8
r!o. 9
?’!),lG
r!o. 11
r~o.12
r!o. 13
PO. 14
No. 15
f’a. 16

4/le
4/le
4/ie
4/18
~/1~
4/18
4/le
~/le
4/1!?
4/lP
4/18
4/le
4/19
A/lo
4/18

T@ JC5E FPC!,; TO LC3E
5/15 147
5/15 130 5/15 L/24 ~ 50
5/15 147
5/15 132

5/15 6/24 @ 50
5/15 6/24 ~ 59

5/15 130 5/15 6/24 & 50
5/15 123 5/15 6/24 ~ 50
5/15 124 5/15 6/24 ~ 50
5/15 140 5/15 6/24 ~ 50
5/15 - 5/15 6/24 ~ 50
5/15 129 5/16 6/24 *5C
S/15 127 5/16 6/24 ~ 5C
5/15 164 5/16 6/24 ~ 50
5/15 - 5/16 6/24 ~-50
5/15 127 S/lL 6/24 & 50
5/15 50 5/15 6/26 ~ 5!’)
5/15 92 5/15 6/26 ~50

FRC:I TO DOSE

122
1!30
140
137
113
295

137

193

502

TOTPL

392
377
330
316
2t?6
469

407

679

[’0. 1(8) 4/17 L/24 193 “
t’o. 1(10)4/17 e/1 7’57 - %dge watermarked
NO. 1(12)4/17 8/1 l?c5 - %cige watermarked

* Less than 50 mr.



FIUI RA!)GE iJP.TA- RO’’GEi.AP

STA-
TIO?! FfiOi TO DG5E FRON TO DOSE FROU TO
NO. ] 4/12j.-5/16 160

i)oSE FROH TO CC3E TOTAL

?!D.2 4/12 5/16 301 5/16 6/13 548 6/13 7/11 171 7/11 7/31 !30 1150
P:o.3 4/12 5/16 280 5/16 6/13 418 6/13 7/11 139 7/11 7/31 117 1054
NO.4 4/12 5/16 251 5/16 6/13 419 6/13 7/11 133 7/11 7/31 169 982
P:O.5 4/12 5/16 240 5/16 6/13 403 6/13 7/11 138 7/11 7/31 00(! 781
k’O.t 4/12 5/16 253 5/16 6/13 397 6/13 7/11 137 7/11 7/31 Ooo 787
r’?o.7 4/12 5/16 265 5/21 6/13 362 6/13 7/11 133 7/11 7/31 000 760
~!q.~ 4/12 5/16 277 5/16 6/13 371 6/13 7/11 144 7/11 7/31 134 926
!~o.9 4/12 5/16 285 5/16 6/13 392 6/13 7/11 139 7/11 7/31 106 922
P!olo 4/12 5/16 310 5/16 6/13 403 6/13 7/11 142 7/11 7/31 155 Iol(?
No1l 4/12 5/15 263
?1012 4/12 5/16 350 5/16 6/13 578 6/13 7/11 165 7/11 7/31 125 1218

!“0. 1

r?o. 1

(, ~’o.1

(~~{2All camp end of series badge:

(~jl~week badge:
6/6” 212

(10) 10 week badge:
4/12 6/20 288

7/31 393 393



.,,

FILM 9ADGE DATA- WIi, ~

JTP4-
TION FLO!I TO D03E FROM TO DOSE FEOM TO DOSE FRO?.1TO DOSE TCTAL
No. 1
P!O.2
r!o.3
F$O.4
r!o. 5
h!o.6
No.7
h!O.8
Noe9
Nolo
F!OI1
r?912
r’o13
r’o14
N015
F!o16
N017
?’01’!?
F!019
N020

4/16 4/29
4/16 5/13 670
4/16
4/16
4/16

4/16
4/16
4/16
4/16
4/16
4/16
4/16
4/16
4/]8
4/10
4/18
4/18
4/18
4/18

5/14 122
5/14 110
5/14 149
5/14 107
5/14 114
5/14 107
5/14 142
5/x4 155
5/15 183
5/15 129
5/15 131
5/15 302
5/15 128
5/15 125

5/28 133 ~.
6/12 121

5/14 6/12 126
5/14 6/12 97
5/14 6/12 146
5/14 6/12 59
5/14 6/12 136
5/14 6/12 152
5/14 6/12 137
5/14 6/12 149
5/14 6/12 123
5/156/12 104
5/15 6/12 167
5/156/12 168
5115 6/12 -
5/156/12 151
5/15 6/12 159

6/12
6/12
6/12
6/12
6/12
6/12
6/12
6/12
6/12
6/12
6/12
6/12
6/12
6/12
6/12

7/15 *5O
7115 &50
7115 W)
7/15 ~50
7/15 ~50
7/15 %0
7/15 *5C
7/15 95C
7/15 950
7/15 350
7/15 ~50
7/15 @50
7/15 ~50
7/15 *5C
7/15 ~50

7/15
7/15
7/15
7/15
7/15
7/15
7/15
7/15
7/15
7/15
7/15
7/15
7/15
7/15
7/15

7/30 307 307
7/30 83 -
7/30 82 351
7/30 83 397
7/30 - -
7/30 87 380
7/30 82 398
7/30 54 348
7/30 86 427
7/30 96 424
7/30 107 524
7/30 66 412
7/30 %0 399
7/30 - -
7/30 73 402
7/30 102 436

\
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_ FILK E.ADGEDATA- UilEL,A?’O
5TA-
TION FROJ -TO DOSE
T’o.] 4/18 5/16 230
No.2A 4/18
D’O.2E4/18
?’0.3 4/10
p!9*4 4/if?
No.5 4/18
P?Q.6 4/1~
r:9.8 4/20
r!o.9 4/20
r:olo 4/20
!’lO]l 4/20
P’012 4/18
?!013 4/18
Nr)14 4/18

5/16 227
5/16 213
5/1!5 222
5/16 223
5/16 233
5/16 224
5/16 241
5/16 268
5/16 210
S/16 200
5/16 222
5/16 195
5/16 220

FROM TO’ UOSEF.FROM.TO t DOSE ‘FRON TO DC’SE
5/16 6/13 ~50 6/13 7/11 150 7/11 7/31 137
5/16
5/16
5/16
5/16
5/16
5/16
5/16
5/16
5/16
5/16
5/16
5/16
5/16

6/13 *5O
6/13 *5O
6/13 @50
6/13 ~50
6/13 ~50
6/13 *5C
6/13 *5O
6/13 =53
6/13 ~50
6/13 *5O
6/13 %0
6/13 %23
6/13 =50

7/11 138 7/11
7/11 145 7/11
7/11 132 7/1 1
7/11 139 7/11
7/11 16!3 7/11
7/11 158 7/1 1
7/11 138 7/11
7/n 164 7/1 1
7/11 149 7/11
7/11 237 7/11
7/11 173 7/1 1
7/11 121 7/1 1
7/11 171 7/11

7/31 129
7/31 128
7/31 -
7/31 107
7/31 200
7/31 130
7/31 141
7/31 139
7/31 137
7/31 147
7/31 130
7/3] ]22
7/31 159

mrr L
567
544
536

519
649
562
570
624
546
534
575
488
600

~~o. 1 (2) 155
!’0. 1 (8) lea
NO. 1 (12) 334

-.
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APPE~:DIXIII

IOi)Ii’\E SA?TLIi’?GF’ROGEMH

During the 1958 HARDTACKseries at PPG P new type of sempling
was introduced to study the Iodine-131 concentration in air froq
fallout and to dete~ine the possibility of SUCh sampling in Off-Site
monitoring for e test series.

The iodine sampling progrvm was carried out on the five popu-
lated atolls Eniwetok, Votho, LJjelang, Utirik and Rongehp. since
iodine is g~secxis and is not trapped by filter paper e low volume
air pump was used which pulled air thrcugh a cartridge filled with
activated charcoal which will collect gaseous iodine? The i~take end
of the cartridge elso has a ;.iiA filter to colIect any iodine that
might have been deposited as particulate and to prevent the other
particulate activity from entering the charcoal filter. These cart-
ridges are then ccunted by use of a single channel anzlyzer and the
iodine concentration extrapolated back to the end of collection.

i
The resuIts of these data have been tabulated and are attached.

These data will be studied further to determine possible cor-
relations between external gamma levels, gross air-borne particulate
beta, and 1-131 levels.



P’U’IllEl? CF COLLECTION OF CCLLXTION l~OUR; OF COLLECTIO~’
1 05-c4-m 1500 28 3.54
2
4
5
6
7
!3
9

10
11
12
13
14
15
16
17
18
19
20
21
22P
22B
23
24
25
26
27
28
29
30
31

05-05-58 1200
05-13-58 0700
05-14-58 6700
05T16-58 0700
C5-17-58 C!?oo
05-1%58 0800
05-19-58 0800
Q5-20-58 0800
C5-21-53 0800
G5-22-58 0900
05-23-58 0830
05-24-58 Sample Lost
05-25-58 0930
C?5-26-58 1015
C5-27-58 1000
05-2a-58 0930
05-29-58 1000
05-30-58 0900
05-31-58 0815 :
C5-01-58 1900
06-02-5a 1900
C6-03-59 1900
07-04-58 1200
07-05-58 1500
07-23-58 2020
07-24-58 ~920
07-28-58 1300
07-29-58 1500
07-30-58 1500
07-31-58 Nstor Failed

:;
24
31
25
25
24
24
24
25
22,5

23.5
24.75
23.75
23.5
24.5
23
23.25
24
24
24
24
27
24
24
24.5
26
24

7.00
5.82
7.47
Counting invalid

64.00
34.40
24.30

125.50
89. iO
94.10

115.00

85.60
65.00
59* 50
71.70
66.80
49.40
35.70
39.00
43.00
40,20
16.10
7.40
2.06
1.80

Indistinguishable from Background
3. F6
0;64



.

IODI?!E SAMPLEDATA - NO’IHO

3A:;!PLE DATEAT EPID TINE P.T END 3A.MPL1)!GPERIOD SANPLEH?K/!:3 AT END
TWiKNIRCF&OLLECTIOP OF COLLECTION i;OU?lS OF COLLECTION

1 05-13-58 0830 Sample lost
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

05-14-58
05-15-58
05-16-58
C5-17-58
05-18-58
(?5-19-58
05-22-58
05-23-58
05-24-58
05-27-58
05-28-58
05-31-58
06-01-56
06-02-58
06-17-58
06-29-58
06-30-58
07-02-58
07-03-58
07-04-58
07-05-58
07-23-58
07-24-58
07-28-58
07-29-58
07-30-58

0745
0745
0745
0900
0930
0600
1G30
1030
1030
1900
1800
1800
1800
1800
2100
0930
0Q39
1100
1100 .
1100
1100
2020
2020
1230
1230
1230

23.25
24
24
25.25
24.50
22,50
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

5,86
21.50
17.20
12.60
15.5
8.30

23.30
24.70
31.20
26.80
36.70
21.50
22.50
15.30
11.30
6.28
3.00
7.10
9.36

17,10
6.50

indistinguishable from BacIc-
** m W w ,, ground

0.08
2.55
2.25

l-l



SJ!:JFLE DATEAT END TIME AT ENiI SA!IPLIN!GPERIOD SAN2LEllMC//J3AT END
NUX?JEROF COLLECTION OF COLLECTION HWRS oF cOLLECTION

1 05-12-58 1840 24 26,00
2
3

:
6

:

;:
3%
4!3

E
7B

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

05-13-58 1!300 23,3 19,00
05-14-58 1115 SampIe lost
05-15-58
05-16-58
05-17-58
05-18-58
05-19-58
05-22-58
05-23-58
05-27-58
0S-28-58
05-31-58
06-01-58
06-02-58
06-12-58
06-13-58
06-16-58
06-17-58
06-29-58
06-30-58
07-04-58
07-05-58
07-13-58
07-14-58
07-23-58
07-24-58
07-28-58
07-29-58
07-30-58

2045 21.4
Sampler failed
2145 25
2100 23,3
2055 24
1fi~o 24
1800 24
2200 24
22’30 24
0515 24
0700 24
0715 24.25
0930 24
0930 24
0930 24
0$30 24
0930 “ 24
0;30 24
0930” 24
0930 24
1930 24
0930 24
2G20 24
2020 24
]~30 24
]230 24
0800 19,5

29.90

15.10
15.23
12=lo
65.40
59.70
26.3!)
41.30
23.30
18.00
22.70
11.30
6.80

12.70
9,30
4.34
2.35
3.97
3.74

Indistinguishable from Background
M n u w

2.83
3:99

Indistinguishable from Background
1.29
0,33



... ”

I031NE 3A}!PLE DATA - U. .ANG

SAMPLE DATE AT E?$i) TIHE AT END SAHPLINGPERIOD SAMPLEi.lNC~d3AT END
NU;;MR OF COL.L&TION OF COLLECTION HOURS OF CGLLECTIO?I

19 40,20
:
4
5
6
7
8
9

10
11
12
13
14=
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

::
35
36
37
38
39
40
41
42
43
44

05-13-58
05-14-58
05-15-58
05-16-58
05-17-58
05-20-58
05-21-58
05-22-58
05-23-58
05-24-58
05-25-58
05-27-58
05-28-58
05-29-59
05-31-58
06-01-58
06-G2-58
06-04-58
06-05-58
06-12-58
06-13-58
06~16-58
06-17-58
06-19-58
06-20-58
06-2%58
06-30-58
07-01-58
07-03-58
07-04-58
07-05-58
07-13-58
07-15-58
07-J9-58
07-20-59
07-21-58
07-22-58
07=23-58
07-24-58
07-25-58
07-28-58
07-29-58
07-30-58

2100
2300
2200
2200
0200
0800
0800
0800
0530
0810
0800
1800
1800
1200
1815
1815
1900
1045
1045
0930
0930
0930
0800
1900
1900
0930
0930
1445
1030
1030
0930
1930
0800
1530
1510
1510
1510
2020
2020
2020
1235
1235
1235

26

23
24
28

;:
24
24.5 ,
23.fJ7
24
24
24

;:
24
24.75
24
24
24
24
24
22.5
24
24
24
24
29.25
24
24
23
24
36.50
24.33
23.67
24
24
23,67
24.33
24
24
24
24

35.70
69.00
37.90
38.60
51.50
20.50
57.70
41.10
27.80
8!). 7C!
56.10
19..80
33.40
87.80
22.10
10.70
17.40
22.80
11.10
21.60
12.90
14.10
9003
6.70
5i70
9.20
7.10
7.10
9.20

15.90
1.07
3.50
1.73
2.82
6.34
1.52
0.69
4.12
2.13
1.24
2.25
0.87

\’7



;
3
4
5
6A
6B
7

:
10
11
12
13
14
15
16
17
18
19
2(M
208

::

H,

25
26
27
20
29
30

::
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

;:
59
60
61
62

05-18-58
05-19-5a
05-20-50
c5-21-S8
05-22-58
05-23-58
05-24-58
05-25-58
05-26-58
05-27-58
05-28-50
05-29-58
05-30-58
05-31-58
06-01-58
06-03-58
06-04-58
06-06-58
06-07-58
06-00-58
06-09-58
06-10-58
06-11-58
06-12-58
06-13-58
06-14-58
06-15-58
06-16-58
06-17-58
06-18-58
06-19-59
06-20-58
06-22-58
06-23-58
06-24-58
06-25-58
06-26-58
06-27-58
06-28-58
06-29-58
06-30-58
07-01-58
07-02-58
07-03-58
07-04-58
07-05-58
07-06-58
07-07-58
07-15-58
07-16-58
07-17-58
07-18-58
07-19-58
07-20-58
07-21-58
MO Date
07-22-58
07-23-58
07-24-58
07-26-58
07-27-58
07-28-58

0930
0900
owl
0800
0800
0830
0830
1330
0815
0845
0815
0815
0830
1030
(?950
0750
0820
0830
0800
0’300
0900
09rxl
0900
0915
0845
0945
1O(KI
0845
C845
0930

1000
0830
0830
0830
0940
0820
0830
0810
0940
1300
1145
0730
0820
1145
1100
0930
0945
0840
1140
0940
Om
0845

0845

1115
1645
1345
0900
0920
of350

24,5
21
25.5
23.5

:

$.5
24
29
18.75
24.50
23.50
24
24.25
26
23.3
22
24,5
49.1
23.5
25

;;
24
24.25
23.5

fi.25
22.75
24
24.75
23.50
25
46.5
24
24
25.17
22.67
24.17
23,70
25.50
27,70
22.25
19.75
24.84
27.40
23.25
22.50
24,25
21.7
27
22
22.67
24.75
33
14,45

26.5
29.5
21
43.25
24.33
23,5

lJL

560
216
205
200
130
38.90
311.00
52.30
35.25
42,30
36.60

E%
22.10
32.80
6&40
9.90
11.80
4.50
6.10
7.50
7.5(3
6.00
9.20.‘“
9.20
21.20
13.70
9.50
12,40
3.35
4.90
20.70
6.10

Indistinguisheb;e:om8ackgroun~

5:50
3.02
3.00
6.90
2.03
12.30

Sample notcounted
6.40
6.81
6.80
25.60
9.30
10,50
10.40
7.86
1,19
7.78
8.48
6.09

Samplelost
3.32

Samplelost
lndistinguishabIefromBackground

2.00
0.73
2.25
0.46

,.
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A??i3’iIIX IV

Precipitatiw was colIected at six stati~ns in and about
the Eniwetok hoving Ground. Sampling stations were maintained
on Parry Island, Eniwetok Island, i?ongelap Island, Ujelang Is-

, land, Utirik Island and Uotho IsIand.

The samples were collected in weekly comp sites, the pre-
8cipitativn falling in a collector funnel of 0.4!.1 in area and

detained in a carboy of approximately 19 liters volume. The
depth of precipitati~n is obtained by dividing the total voIume
of water collected by the area of the collector.

~fter washing the collector with approximately one liter
of water to was!] dry fallout ints the collecting bottle and
thoroughly mixing the contents in the bottle by vigorous shaking,
a one liter sample of the origi:lal collection was sent to the
laboratory pt Parry Island. Five ~iundred milliliters of this one
liter sample were evaporated to dryness on aluminum planchets.

These planc!~ets were counted for gross beta zctivity in t~e
central laboratory of t!le Fublic Health Service Radiation surveil-
lance Vetwork in Washington, u.C. The counti~g was performed in
a ?’!iZ 7% Proporti~nal Chamber using P-10 as the counting ~as.
This equipment cperates with an efficiency of about 35~i for
3trontium-Yttrium90 beta particles. The samples were counted
twice approximately 7 days a?art. tssuming the Ney-Vigner Eela-
tion for t!le de:ay of fission products of U235by slow neutrons
(P.IT 1.2= A2y2 1.2) the activity of the sample was extrapolated

#to t e time of end of collection. T:le results of these water
samples have been tabulated and are attacked.

As an additiwal project many of these sampIes were count-
ed daily and the decay curves run to check the type of decay.
They were found to agree quite closely with the \iay-iJegner “1.2
law.” !. plat of one of these samples is attached as an illustra-
tim of this.



SAN?LE COLLECTION MNRAIN LABORATORYf!E4SbTEhiENT
~lu,]~~R FRO!rl TO — /DAYS AFTER COLLECTION !!IIC *105 ,4GE—.

liter .. DAYS
EL?liiR 1

2
3
4
5
6
7
a
9

10
11

FEED 1

;
4
5
6
7
8
9

10
11
12

WOTHO1

:
4
5

.: 6
7
8
9A
9B

10
11
12
13
14
15

UJELANG
3
4
5
6
7

:
lC
11
12
13
14
15

5/12
5/23
5/30
6/6
6/18
6/28
7/5
7/14

5/3
5/14
5/26
6/10
6/26
7/11
7/15
7/16
7/23
8/9

5/23
5/30
6/6
6/15
6/28
7/5
7/14
7/21

5/14
5/26
6/9
6/26
7/11
7/15
7/16
7/23
0/9
8/11

5/4 5/11
5/11 5/18
5/18 5/25
5/25 5/31
5/31 6/7
6/8 (./15
6/16 6/22
6/22 6/29
6/29 7/6
7/6 7/13
7/13 7/20
7/20 7/27
7/27 8/3

5/2 5/9
Missing

5/17 5/24
5/24 5/3’3
5/35 6/6
L/6 L/13
6/13 c /2c
6/21 6/2c
6/29 7/4
7/4 7/11
7/11 7/lc
7/lC 7/25
7/25 3/1

11.25
18.75
11.0
42.5
13.25
38.75
46.25

7.50
10.0
31.25
38.70
29.4
35.0
70.8
50
28.7
’47.5

4.38
62.5

5.6
17.5
47.5

2.59
23.7
96.2
75
67.5

102
42.5

3.13

13.5
2.0

47.25
t3 .2
22*C
19.2
2,:
47
47
94.5
54.5

*

●

18
*
*

;
23

20
*
*
*
*

29
*

21
*,
*

23
16

*
e

17
23

*
*
*

31
*
*
* .

25

*
*
*
*
*
*

12
*
*
*
*

2,320,000
468,000

89,532
33,800

5,400
135,000
137,100

4,826

308,864-
3,520,000

126,200
35,500

112,000
15,668
6,300
2,064
5,640
2, 140

736
1~, 918

1,570,000
84,400
12,37G
2,308

11,180
5,600

132,300
3,472

14,800
4,269
4, 6Ml

15,889

390,0C@
25C, OCO

13,7W
c,700

13, C49
26,6%
22,39?
14,3C2
7, [Co
2, 9t’;

1?, !?0:

261.0
e7.7

9.74
14.36
0.71

52.3
63.4

23.2
352.0

39,4
13.7
44.1

5.48
4.46
1.03
1.62
1.01

o*03
6. C2

4.75
2.16
1.13
0. 2G
1.33

127.0
2.6

12.95
4.26
2.C4

52.6.
5.16
6,47
5:5
2.77
5.12
4.4!2
t.7tl
2.21
2. pq

54.5

10
11

17
22
15

14
10
17
12

10

35
25

11
13

23
23
12

::
41

8
0

15
14
15
11

17
15
36
1?
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UTIRIK 4 5/7 5/13 5.00 ● 72,000 3.E :5
5 5/13 5/20 3.25 ! 14 497;212 15.8
6 5/20 5/27 6.75 21 66,430 4.48
7 5/27 6/3 53 14 53,450 28,30
8 Nissing
9 6/11 6/18 9,’15 * 12,800 1.17

10 6/18 6/25 10.75 * 8,100 0.87
11 6/25 7/2 13 * 19,900 2.59
12 7/2 7/9 55 13 10,566 5.81
13 7/9 7/16 71 28 2,100 1.49
14 7/16 7/22 57.5 29 4,318 2.48

Ro~.!GE~p ,

: 4/29 5/6 7.5 42 96,870 7.27
4 Hissing
5 5/13 5/20 3.75 14 94,996 3.56
6 ;~issing
7 5/30 6/5 ‘lo * 104,000 10.4
8 6/5 6/12 14.25 * 13,600 1,93

10 6/20 6/27 8.7 . * 4,960 0.43
11 6/27 7/4 50 18 40,882 20.4
12 7/4 7/11 72.5 v 16,700 12.1
13 7/11 7/18 60 * ~, 600 5.16
14 7/18 7/25 120 * 4,500 5.4
15 7/25 8/1 5.75 * 4,160 0.24

26
31
16

23
26

12
9

15
19

~!()’f’Es:

1. If marked * sample was followed for decay an~ re~~z?ed activity
was extrapolated bo tima of end of collection, assuming
AITl 102=+2T2 ~02

2. Assumption is made that 2.22 Eeta particles per minute = I.CMML

3. P.ctivity is measured in comparison with a Sr-Y90standard source.

.
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~iATIZ (mr/hr) C))Y5
G.03 13
(-’.04
L. 05
C*O6
0.07
C. 08
C*O9
co 10
C.11
c. 13
0.14
c’. 16
0.18
0.20
0.23
0.24
G.40
C. 60
1.00

72
240
168
72

120
72
24
48
24
24
24
24
24
24
24
24
24
24

* Above preoperational level of 0.02 mr/hr.

2,P8
12.00
10.08
5.04
9.60
6.48
2.40
5.28
3.12
3.36
3.84
4.32
4.80
5.52
5.76
9.60

14.40
24. Oil

TOTAL 141.84



CIJ!JULATIVEEXPOSURECOHWT1TIONS
RO?!GELAP

WATE (mr/hr) DAYS ~@rJRs Dg5Z (r?r~
C.04 17 408 16.32
0.05 6 144 7.20
0.06 9 216 12.96
0.07 10 240 16.80
0.08 6 144 11.52
0.09 3 72 6.48
G. 10 3 72 7,20
0.11 24 2.64
0.12 ; 72 8.64
0.13 3 72 9.36
0.14 2 40 6.72
0.15 1 24 3.60
0.16 1 24 3.84
0.17 ‘ 24 4.08
0,18 ; 8.64
o*22 ;: 5.28
0.25 k 48 12,00
0.27 1 24 6.48
0.35 1“ , 24 E!,40
0.40 1 24 9.60
0.50 1 24 12.00
0.70 1 24 16.80
0.90 1 24 21.60
1.10 1 24 26.40
1.20 1 24 28; 80

T~P,L 285.36

* Above preoperational level of 0.02 mr/hr



CURUJL4TI\’E EXPOSURECO!.!?UTATIO?!3
uTIFIK

W13TE(nx/hr) D.4YS HO(IC3 DON (m?)

Eiii— 26 624 24.96
0.05 13 312 15.60
0.06 t) 144 8.M
0.07 2 48 3.36
0.09 24 2.16
0.10 : 192 19.20
0.11 1 24 2.64
0.12 4a 5,76
0.13 : 96 12.48
0.17 2 4? 8.16
0.18 2 48 e. 64
0.19 1 24 4.56
0.20 1 24 4.80
0.22 .I1 24 5. 2!3
0.28 1 24 6.72
0.30 1 24 7.20
0.35 1 24 e. 40
0.4!) 1- 24 Q*60
0.45 1’ 24 10. 8C
0.7s 1 24 le, oo
0.80 1 24 19.20
1.OO 1 24 24.00

TOTAL 230.16

* Above preoperational level of 0.01 mr/hr



CU:WATIVE EXPO.WRECO:.?PUTATION3
UJUP !’!G

*RATE (mr/hr) IJAYS HOURS 205E (mr)
0.04 1 24
0005
0.06
0.07
0.08
0.09
0.10
0.11
0.12
0.13
0.15
0.17 .
0.18
0.20
0.21
0.22
9.25
0.27
0.30

10
17
7
6
4
8
3
6
4
4
2
3
3

;
3
7.
1

240
408
168
120
96

192
72

144
96
96
48
72
72
24
48
72
24
24

TOi’AL

0.06
12.00
24.48
11.76
9,60
8.64

19.20
7.92

17.28
12.48
14.40
8.16

12.96
14.40
5.04

10.56
18.00
6.48
7.20

221.52

* Abave preoperati~nal level of 0.02 mr/hr



CU;IICJTIVE EXPOSUCECC”i?UTA.TIOF!S
FAPPY :WA’!C

‘%LTE (mr/hr) 2AY$ HOUR3 BOSE (mr)
0:15 1/ Z4– 3.60 —
0.17
0.18
0.19
0.20
0.21
(). 22
0.23
0.24
0.25
0.27
C.28
0.29
a. 30
(1.35
C.36
3.38
0.40
0.42
0.43
0.45
0.50
(.60
0.70
0.80
0.90
1.00
1.10
1.20
1.30
1.40
1.50
1.70
1.80
2.10
2.30
2.40
2.50
3.00
3.10
3.40
3.50
5.00
9.00

13.00
19.00

1

;
1

;

:
2

:
1

;
1

;.
1
1
1

;
3
7
1

;
2
4
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

24
24
48
24
24
48
24
96
48
24
72
24
24
4e
24
24
48
24
24
24
48

192
72

158
~q
24
48
48
96
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24 456.00

TOTflL 2,605.44

4.08
4.32
9.12
4.80
5.04

10.56
5.52

23.04
12.00
6.48

20.16
6.96
7.20

16.03
8.64
9.12

19.20
10. u8
10.32
10.80
24.00

115.20
50.40

134.40
21.60
24.00
52.80
57.60

124.80
33.60
36.00
40.80
43.20
50.40
55.20
57.60
60.00
72.00
74.40
81.60
84.00

120.00
216.00
312.00

e Above preoperational level of 0.02 mr/hr
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P.FPENDIXV.

AIR SAiiPLINGPROGRAM

Air samplers were operated on eight populated islands
during operation H!,RDTACK. These included the six major
sampling stations on lVotho, Utirik, Ujelang, llongelap, Parry,
and Eniwetok plus the island of Japtan just north of Parry and
Kwajalein. Samples were taken daily during the first part of
the operation, but due to equipment failures this was abandon-
ed and samples were taken for a period of 48 hours after each
shot.

The samples were taken with a standard Staplex air
sampler employing a four inch head. For processing, the samples
were sent to the AEC field office in Las Vegas, J vada. A gross

b%beta count was tkken and this compared to a Sr-Y standard
source to obtain the concentrations in air a certain number Of
days after collection. These data have been tabulated and are
attached.

Since the samples were only cmnted once, no attempt has
been made to assign an age to them. However, activity values
determined at the count time were extrapolated to the end of the
collection. The assumptions made in the extra olations were
that the activity decay rate followed the t ‘1.81aw: that the
activity of each air sample was entirely due to the preceding
detonation: that residual activity from detonations other than
the preceding one was regarded as having been formed by the”pre-

ceding one. Extrapolated values for samples collected on a shot
day were determined at the (H+l day) level as it was not practi-
cal to extrapolate beyond this point. All other samples were ex-
trapolated at the actual time interval from the preceding shot
to the end of collection time.

Example of extrapolation method:

Conditions: At the first count: the activity of the
sample was equal to 30 mmc/i13. The time eIepsed from the end of
the collation to the first count was 23 days. The sample was
collected 2 days after a detonation.

Solution: Days from shot day to first count equal 25:
Using the “Radiation Dosage Calculator,” set 25 days opposite
30 on the outer dial. Read activity at end of collection on outer

-?dial opposite 2 days which equals 625 mmc/,\ .

About 85 air sampIes were foIlowed for decay and absorp-
tion over a two months period. Fiowever, the raw data has not yet
been analyzed and no significant conclusions can be drawn at this
time.



AIR SAJPLING DAT5- F2EI) .

AIR SAIJ?LE DATE AT END DAYS FROMEN! utic/li?AT uucjh? AT END

OF COLLECTION OF COLLECTION 1st COUNT OF COLLECTIO~J

(PPG “DATE) TO 1st COUND. ‘
Fred 21” 513 29.2 - 1.0

22
23
24

E
27
28
29
30
31
32

z
35
36
37

%
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

E
62
63
64
65
66
67
68
69

5-14
5-15
5-16
!5-17
5-18
5-19
5-20
5-21
5-22
5-23
5-24
5-25
5-26
5-27
5-28
5-29
5-30
5-31
6-1
6-2
6-3
6-4
&5
6-6
6-7
6-8
6-9
6-1o
6-11
6-12
6-13
6-14
6-15
6-16
6-17
6-18
6-19
&20
6-21
6-22
6-23
6-24
6-25
6-26
6-27
6-28
6-29
6-29

28:1
27.1
26.1
25.1
24
23
2S.9
20.9
19.9
18.9
1%
16,5
16
1L9
41.1
40
40,2
39.1
38; 6
37.1
36.1
35.1
34
33
32.1
30.9

$:.1
28;2
27; 1
25.8
25;2
24’.1
23; 1
22’.2
21*1
21;8
19:3
19;8
15*4
17.7
16+8
15.4
14.4
25.8
24* 7

24.1

0; 88 .-
g;.

“6200
54.7 .2800 .
50.2 1200

?Jotor Failure on Sampler
38.1 380
la.4 770
18;9 725

lm” 3700
24.4 400
M*7 160
15.2 450
2~*9 590
24,7 2500
12s3 550
83T5 7200
53.1 4600
12:.9 1150
3.42 130

li.7 920
4.4 300
3“.2 95
2; 56 50
2,19 20
2,16 22
3.02 140
4.77 300
2*29 120

las 1600
%59 82
9; o 140

44,2 2000
-- Air Sampler Failure
3:16 60
3.68 140
4*68 210
4*58 80
4.98 58
4.46 32
7.0 45
5.58 28
3. b 15
4,81 17
6,27 32
&32 295

Instrument Feilure
13.9

3°
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AIR SA;IPLING DATA- FRED

AIR SAiIIPLE

Fred 70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
09
90
91
92
93
94
93
96
97
98
99

100

DATE AT END
OF CCLLECTION

DAYS FRO:.~END
OF COLLE4ZION

uuc/#AT uuc/fi~ATE?!D
1st Com OF c(xLECTION

(PPG DATE) To 1st Comw

7-1 21.6 11.0 200
6.5 2507-2

7-3
7-4
7-!5
7-6
7-7
7-8
7-9
7-1o
7-11
7-12
7-13
7-14
7-15
7-16
7-17
7-18
7-19
7-20
7-21
7-22
7-23
7-24
7-25
7-26
7-27
7-28
7-29
7-30
7-31

20:9
19.9
18.5
17.9
18.0
17b8
17.0
16,0
14.8
13.9
13.1
30
29
28
27
26
25
24
23
22
21
33
32
31
30
90

28
27
26
25

11;0 410
39.6 1500
19,9 330
12.5 390
22.1 730
32.4 490
26,1 240

919 65
12.8 62
10,0 220
76.2 4800

6.65 420
6.47 400
5. e 150
0.70 140

29.5 1400
14 680
13.1 270

5.80 280
6.44 240
3.58 240
4.18 260

Instrument failure

3.83 72

8.65 550
17.6 1000
12.0 260
10.2 150
1443 150



AIR SA; ?PLE DATA - @L?,~

AIR 3Ai~LE i)ATE AT END DAYS FROI; E!WI ?WCIJ AT uuc/k?AT END

OF COLLECTION OF COLLECTION“- 1st COUNT4 ~ W COLLECTIM.. .
(PPG DATE) TO. lst Com ‘

?tmer 20

:;
23

z
26
27
28
29
30
31
32
33

g
36
37

%
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
a
64
65

5-13
5-14
5-15
5-16
5“17
5-18
5-19
!5-20
5-21
5-22
5-23
5-23
5-25
5-26
5-27 -
5-28
5-29
5-30
5-31
6-2
6-3
6-4
6-6
6-7
6-8
6-9
6-1o
6-11
6-12
6-13
6-14
6-15
6-16
& l’1
6-18
6-19
6-20
6-22
6-23
6-24
6-25
6-26
6-27
6-28
6-29
6-30

28;9
27.9
27
25.9
25
23.9
23
22
21
20
19
17,7
16,$
16
15
14.
13
14.9
13.8
12.8
11*9
21+1
19.1
18.1
17.”1
16.1
14.1
23

%1
19 “
19.1
18.1
17.”1
16.”1
15.1
25
23.1
22.1
21.1
20
19.1
18.1
17.1
16.1
19.6

2,05
210
695.
131
92.5
47.6
48.3
34
14.
1065
49.6

2.28
8.15

12.2
26;4
53;2
28.9
125
155
66;7
26.1

3*85
2;32
2.24

22.1
5;1
4.76
3.3

18.2
14.’1

::&
18

5.76
5.9

10.4
9.65
7.76

27.1
2.91
2.06
2.80
5.15
5.63

11.9
105

6500
4800
1050

630
350

::
1900

Filter Failure
80

300
700

1450
330

3200
3600

730
520
160

23
16
25

140
125

:2
275

12
210
620

90
160
275
220

85
Filter Failure

18
10
13
18

M
4200

32



-2- .<

Am SAMPLE DATE AT END DAy3 FROMEND

OF CO~ECTION OFCOLLE~lON -
. . .

(PPG DATE) TO I,st COUN!

Elmer 66 7-1 9.8 2.97

67 7-2 0,9 6; 25

68 7-3 7;8 8.99

69 7-4 11+7 135*5

7-5 10.7 10845

; 7-6 9.8 ,7; 58

72 7-7 1560 10:9

73 7-0 - 16..3 10;75

74 7-9 7;9 ~ 9,”42

75 7-1o 12.9 7.’95

76 7-11 11.7 4.7

77 7-14 9..9
~o~ a

78 7-15 7.,7 12.2

79 7-16 8.75 5:A2

80 7-17 7.9 6.35=

81 7-18 7.0 56.’6

82 7-19 13 4.51

83 7-20 12 10.5

84 7-21 11 1*96

8!5 7-22 3.38

86 7-23 ;: 2*2

07 7-24 19 3.25

88. 7-26 17 4.07

89 7-27 16 6.26

90 7.28 15 9.0

9i 7-29
92 8.5 7

100 8-5 20
29.4

3.85

,s,

?uuc/i AT ‘?UUC/i, AT END

1st COUNT.” w COLLECTION

25
88

,iio
2800
1050
.125
325
140

48
45
20

1600
150

37
30

600
100
110

13
55
72

110’
39

175 ,“.:
250

Filter - Failure
65
18

3?



Am SA:,~LE DATE AT END DAYS FRO!: END

OF CmLECTION OF COLLECTION.. —-

AIR 3A1!PLIF!GDATA - KN.4JALEIN

3uuc/L AT .u~/i# AT END

1st Com oF COLLECTION

(PPG DATE) To 1st WUNL

Kwajalein
20
21
22
23
24
25
26
27
28

;:

2 dif. ’31
sample (31

32
33
34
35
36
37
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

Thru 68

5-23
5-24
5-25
5-26
5-27
5-28
5-29
5-30
5-31
6-1
6&2
6-3
6-4
6-5
6-6
6-7
6-8
6-9
Q1O
6-12
6-13
6-14
6-15
6-18
6-19
6-20
6-21
6-22
6-23
6-24
6-25
6-26
6-27
6-28
6-29
6-29
6-30
7-14

27.8
26.8
25.8
24.9
23.8
22.6
40.7
39.7
38*7
37.7
36;7
35.7
34.7
33.7
32.7
31.7
30.7
29.7
23.8
26.7
26.7
25.8
24.8
22,8
20.8
19.8
18.8
17.8
16.8
15.8
14.8
27.3
26.3
25.3

6

4.65
8.75
2,42
6.90
193
105

8;;
5.58
1.97
1.23
1.43
9.1

10.1
15.6

9.05
0.77
2.82
1.61
0.63
1.09
0.73

0.38
0.82
1.38

Ah

260
230

37*
350

9000
4600
1100

800
430
160

35
75

z:
300
130

8
160

95
30
25
12

32
25

Failure

1;96 21
3,12 22

Air Sample Failure
.

2.06 “8
2.1 12
1.17 6
0188 42

Air f~w guage failed
m w m

-1 m n a n

w w. w m

J’-l



AIR &!}iPLE DATA- DAVID

AIR SAMPLE DATE AT END DAYS FRON END #uuc/ AT uuc/1.$3AT WI
OF COLLECTION OF COLWXION 1st COONT OF COUE(XION
(PPG DATE) TO 1st COUNT

David 18 5-12 31.6 1,98 0

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

%
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

5-13
5-14
5-15
5-16
5-17
5-18
5-19
5-20
5-21
5-22
5-23
5-24
5-25
5-27
5-28
5-31
6-1

::;
6-4
6-12
6-13
6-16
6-17
6-19
6-20
6-29
6-30
7-1
7-3
7-4
7-7
7-8

30:6
29.6
28.6
27.6
26.6
29.2
24.6
23.6
22.6
21.6
21.5
20. s
19.5
.17.5
16.5
13,7
11.3
31.7
30,7
29.7
21.9
21
26
25
22.7
21.7
57

%
53
52
49
48

1,31
847
153
60.2
47.1
27.6
35.3
12.4
18.8
10.3
40.3
10.3
10,1
37,3
34*5
79.3
54
4.2
3.4
2.86
12.2
]2.5
8.95
5.88
3.0
3.35
4.15
21.2
0.8
1.57
5.26
4.89
3.25

-

3200
2600
720
525
125
830
400
1800
190
120
1300
450
1900
1200
130
225
195

230
500
140
140
60
550
2700
110
155
700
560
150



AIR SAMLI:!G DATA - urIRICK

AIR SAUPLE DATE AT END DAYS FROi.j EMI UUCII? AT uuc/h? AT
OF COLLECTION COLLECTION 1st Com ENDOF ‘
(PPG DAT&) To 1st COUNT , COLLECTION

Utirik 20A 5-13 30.1 ?b 18
288
29

:

%
37

%
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

;:
57
58
59
60

5-14
5-15
5-16
5-17
5-18
5-21
5*22
5-23
5-27
5-28
5-31
6-1
&2
6-10
6-1o
6-12
6-13
6-16
6-17
6-29
6-30
7-4
7-5
7-13
7-14
7-23
7-24
7-28
7-29
7-30

29
28
27
25.9
-.
21.9
20.9
19.9

;;,8
20.6
19. s
18.5
29.7
29.5
28.1
27.0
24.0
23.1
16.8
15,8
18.9
17.9
11.6
1007
20
19
15
14
13

3:?
59 3050
21.9 1200

- Air sampler failure
6i59 290
6.56 250
6.55 260

95.8 3500
70;2 3200

3.65 140
2.58 98
1.99 32
1.21 70
1.66 95
1.16
O*97 z
0.76 38
1.39 32
2.22 62
1.58 45
1.42 $2
1.79 30
4.2 85
3.4 65
2.94 110
1.71 62
2.46 70
3.94 50
4.6 35

3L



AIR SAfJPLISG DATA - ROF!GELAP

AIil DATE AT END DAYS FRO]]END uuc/l?AT uuc/#ATE:!D
SA:JPLE OF COLLECTION COLLECTION Ist COUNT OF COLLECTION

(PPG DATE) TO 1st COUM’

I?ongeIap
17
18
25
26
27
29
30
31
32
33
34
35
36
37
38
39
40

TdO dif. 41
samples 41

42
43
45
46
47
48
49
50
51
52
53
54
55
56

5-6
5-7
5-17
5-18
5-19
5-22
5-23
5-24
5-25
5-26
5-27
5-28
5-29
5-30
5-31
&l
6-2
6-3
6-10
6-11
6-12
6-17
6-19 “
6-20
6-29
7-4
7-5
7-23
7-24
7-28
7-29
7-30
7-31

36.8
25.8
26
25,
24
20.9
19.9
19.
18
16.9
15.9
15
14
13
39.8
38.4
36.4
35.4
29.3
29.5
27q5
25.1
22.7
21.7
24.0
11.7
17.7
20
19
15
14
13
12

1.06
1.32

28,5 1650
3.88 95
8.75 “130
3,54 140
2.75 110

10.3 175
14.5 160
3.58 100

51.3 1450
198 5500
44.7 580

1.04 Air Sample FaiIure
20.8 1800

2.2 165
2;63 80
1,81 140
0.89 55
2.08 120
1.37 ::72
1.52 35
2.58 120
2.9 58
2e8 150

65.3 1600
5.78 98

20.1 750
6.16 225
1.74 9.5
4.27 17
5.73 22
6.58 18

37



.,

AIIl SA:WLE DATA - UJELAF!G

Au? DATE AT END DAYS FROtl END uuc/# AT uuc/M3 AT
SA:.RE OF COLLECTION OF COLLECTION ISt COUNT END OF COLLECTION

(;p;3DATE) TO 1st COUNT
Ujelang 24 - 30.8 0.3

25
26
27

28- 29
30
31
33
34
35
36

::
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
M
65
66

‘5-13
5-14
5-15
5-17
5-22
5-23
5-27
5-28
5-29
5-31
6-1
6-2
6-4
6-5
6-1o
&ll
6-12
6-13
6-16
6-17
6-19
6-20
6-29
6-30
7-1
7-3
7-4
7-5
7-13
7-15
7+9
7-20
7-21
7-22
7=23
7-24
7-25
7-28
7-29
7-30

30-
29
28
.
22
21
17.5
16.5
14.8
39,5
38.5
37.5
35* 9
34.9
29.7
28.7
28
27
26
25.1
22* 7
2i.7
17.9
16.8
15.6
13.8
12.8
11.9
19
17
24
23
.
21
20
19
18
15
14
13

0.9
13.7
41.2

Sampler Failure
11.1 480
49.4 2100
26.2 850
76.6 2500
22:7 310
206 lmoo x
48.1 4000

2.07 72
1.45 120
0.57 17
0.99 62
1,(M 62
7.05 400
2.55 60
2.08 110
1.26 23
2.91 140
4*85 100
2.58 88
5.55 1!30

73*5 1050
12.1 310
54.1 480

141 lWO .
8.31 300
4.5 155
9.8 500

12.7 260
- Air Sampler Failure
2.09 80
2.69 90
5.05 180
8.15 135

28.7 800
19.1 210

8.18 60



. .

AIR SAIWLI?~GDATA - W~O

AIR SAIWLE DATE AT END DAYS FRO;! EMI uucii.? AT uuc/# AT EF!D
OF C(LLE@ION OF COLLECTION 1St Courw OF Collection

19
20
21

:;
24

::
27
20
29
30

.— 31
1’ 32

33
34

%
d 37

39
40
41
42
43
44

::
47

%

5-12
5-13
5-14
5-15
5-16
5-17
5-18
5-19
5-22
5-23
5-24
5-27
5-28
5-31
6-1
G2
6-10
6-11
6-12
6-29
6-30

.7-2
8-3
74
7-s
7-23
7-24
7-28
7-29
7-30

31i8
30:9
29.9
20.9
27.9
26; 9
25.9

22.8
21.8
17.5
16.5
13.5
12’+5
37.7
29.9
29.5
28.5
11;8
10.8
14;8
13i8
12.8
11;8
19
18
14
13
12

0; 69
0.19
0074

19
79.5 3800
42.8 1150
22.4 325
19,7 225

4.42 180
72;2

5032
72.3
71
27+8

3;61
1L61
1.33
2~43
1.64
3; 6
5.6
2.51
9.0

114.
7, 2s
3*63
5.02

::;

8.5

3500
225

2400
2400

700
90

z
150

90
90

100
65

220
2900

72
135
170

:
62
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Pi.A17hiUNExternal* Date of
E ~~~~llter dpm~cc—— .-—— - Callm Countfng

~:~-l!ln De&-l!in Surface Zsm 5oul iiha 3oom mr/lw 6@Ila8—---.—— —-——- — -——— ——
34 10-50161-50

——.——
255 801 96 331 13000 0.16 8 Aug. 5

33 10-50 161-00 2600 ❑

35 11-foO161-00
36 12-30161-00
3 13-20161-00
38 13-20160-10
39 12-301CO-10
32 11-.40160-10
31 10-S0160-10
29 10-00161-00
28 10-00161-50
27 10-00162-40
13 10-50162-40
1 11-40162-40
37 11-50 161-50
2 12-30161-50
b 13-20 161-50
5 13-20 162-40
7 L2-30 162-40
8 12-30 163-30
6 13-20 163-30
9 13-20 16$-20
11 12-30 164-20
16 12-30 16S-10
10 13-20 165-10
17 13-20 166-00
18 12-30 166-00
22 11-LO166-00
19 11-40165-10
15 11-40164-20
20 10-50164-20
21 10-50 165-10
23 10-50 166-00
24 10-00165-10
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26 10-10 163-30
14 10-50163-30
12 l!-QI163-30—-————

1252 23b
9218 1617
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5500 4970
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18300 16300
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0 463
0 0

6f.O lo30__

931
11383
15700
20300
47&oo
23000
26300
11300

0
0
0
0

52300
42400
157300
65000
110
1460
651
460
1180

0
1360

0
0
0
90

9440
695
0
60
0

130
0
0
0

1930———

.
4560
e474
.
15400
1690
6260
13700
2190

0
0
0
0
0

3900
5400
1740
91

1040
1610
1610
130
0

&05
o
97
0
0

$010
920
0
0
0
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0.—
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0
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6780
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0.25
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.
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*
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_36Q 5410 0.18 1S Aug. !
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CWN21KETES K}.TH SMPLZS PU2JxTiW External
Comtfng H ~ dpf.ltter @dCC 7
Iktc Im@:in Eeg-ldn surface 25in S&a 100a 30ckxi cxltu

11 Sept. 5ti 10-02 154-22 1100 1100 740 0 2200 -
11”(IL 155-04 2200 1600 3690 0 : L200 -

I
11-s7 155”45 lamo 12W0 14G90 100 0 6000 “
13-00 156-2S 4-400 4700 9100 0 56’00 2300 -

! 12 Sept. 58 12-09 156-56 3900 5400 670(t)2S00 o 2400 “
, 11-01 157-28 0 0 0 0 90 180 “

10-03 1.5fwo o 0 0 S6 o 230 -
11-00 159-06 woo 2w 2200 4400 Moo 61@ -

10-22 159-56 84 170 270 -
09-46 160-46 6; 42: : 0 120 -
10-30 161-43 0 0 0 0 7: 150-
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MARINE BIOLOGY SURVEY PROGRAM 40 (Continued)
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