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}EPORT CF PUCLIC NEALTH SERVICE CFF-SITE

RADIOLOGICAL MONITORING DATA

CPERATION HARDTACK
PHASE 1
1958 -’

During the Spring and Summer, 1978, test series at the
Pacific Proving Grounds the Public 'Jlealth Service operated an off-
site radiological safety program under an agreement with Joint
Task Force Seven. Details of the Public Health Service operation 4 ,,
are covered in “anual for Public Health Service Participants - / ORK
Operation HAROTACK,"”

FNS Officers stationed on each of the close-in populated
atolls of Utirik, Ujelang, Rongelap and Wotho secured data on
radiation levels and collected environmental samples for labora-
tory counting, In addition, data on gamma levels were obtained
by weatner personnel at the following locations: Kwajalein,
Hidway, Wake, Guam, Truk, Ponape, Tarawa, Nauru, Majuro, Kussie,

and “aninga marance, These locations cover an erea of evproxi-
mately one thousand mile radius from the testing area.

On each of the islands operated by P"5 personnel a moni-
toring station was established in the camp site near thie native
village. ft each of these stetinons indine, air and rainfall
fallout samples were taken as well as daily gamma readiras. A
continuous gamma recorder was used along with an A‘/POR 27F
Radiac instrument. 4A high range AN/PDR 1@A radiac instrument
and a cutie pie for eta measurements were provided but were
not needed during the operatinn, In addition, approximately
fifteen film-badge stations were established on each of the is-
lands manned by a PH3S Officer.

All of the sample collectors, the gamma recorders, film-
badge station rumber one, and the location at which daily gamma
readings were taken were in close proximity so that, 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 AN/PDR 27F radiac instrument. These were
operated by the weather station personnel stationed there with
supervision and consultation from the PHS. Radietion exposures
on these islands were negative, hut the records are on file with
the Fublic Health Service should there be any question,

During the period of the tests et Jxhnston Island, the
Service operated monitoring stations (air sampling and continu-
ous gemma monitor recorders) on the principle islands of the
Hawaii croup. This was done in conjunction with the Territorial
Health Department anc at their request. Data from these stations
Sbow no increase ahove backacround.

The purpose of this report is to present data from statinns
operated by PH3 personnel. It will be subject to additional study
ard analyses in an attempt to further determine its significance.



ADPEMBIX I

EXTERNAL GAMA DATA

During the operation four camma intensity readings daily
were taken at the populated off-site atolls utilizing a radiac
meter AN/PDR 27F, calibrated against a standard consisting »f 7
micrograms of Nadium. Following each test hourly reedings 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 stations were maintained.

An estimated cumulative exposure of the population of
these atolls resulting from operation HAFDTACK has been computed
based on the meter readings. These exposures are tabulated and
are compared with a calculated 70 year dose in TARLE I. The
computation for these exposures are attacned, 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-
badges exposed for the entire operation is also included.

 

 

TAPLE I,

ATOLL COMULATIVE CALCULATED FILM PADGE
EXPOSURE 70 YEAK BOSE DOSE

WOTHO 142 mr 194 mr Badge Watermarked

RONGELAP 285 mr 469 or 393 mr

UJELANG 222 mr 251 mr 334 mr

UTIRIK 230 mr 399 mr 307 mr

PARRY IS, 2.605 pr 3.492 ir -
 

/+



UAILY AVERAGE REAGINGS

 

(mr/hr)

DSTE UTIRIK  UJELAYG  WOTHO  RONGELAP PARRY IS, ENIWETCK
4/11 0.01 0.02 6,02 0.02 0.02 -
5/t C.01 0.20 0.02 0.02 0.02 -
5/7 0.01 0,25 0.02 0,02 0.02 -
5/8 0.01 0.18 0,02 0.02 0,02 -
5/9 6.01 0.15 6.02 0,02 0,02 -
5/10 0.0) 0.15 0.02 0.02 0.62 -
5/11 0.02 0.13 0.02 0.02 0.02 -
5/12 0.01 0.09 0,02 0.02 C.02 -
5/13 6.13 0.08 ,02 0. 02 0. 02 -
5/14 1.00 u. 22 0,02 1.10 19.0 -
5/15 0.80 &, 30 0.16 1.20 13.0 -
5/16 0.75 0.27 0.23 0.90 9.00 -
5/1? 0.45 0.25 9,20 0.70 5.00 -
5/18 9.40 0,22 0.18 0.50 3,50 -
5/19 0.35 0.21 0,14 0.35 3.40 2.90
5/20 0,30 0.20 0,1) 0,27 3.10 2.40
5/21 0.28 0.20 0.06 0,25 2.50 2.10
5/22 0.22 0.17 0,05 0.22 2.30 1.99
5/23 0.20 0.17 6.05 0.18 3.00 2.20
5/24 0.19 0.15 0.04 0.17 2.40 1.60
5/25 9.18 0.15 0.04 0.16 2.10 1.50
5/26 0.17 0.12: 0.03 0.15 1,80 1.30
5/27 0.17 0.12 0.03 0.14 1.70 1.20
5/28 0.10 0,12 0.03 0.13 1,50 1.10
5/29 0.10 0.12 0.03 0.12 1.40 1.00
5/30 0.10 0.11 0.05 0.12 1.30 0.90
5/31 0.13 O.11 0.05 0.14 1,20 0.90
6/1 0.11 0.10 0.05 0.13 1.30 0.90
6/2 0.10 0.10 0.05 C.12 1.10 0, 80
6/3 0.10 0.10 0.03 0.11 1.20 0. 80
6/4 0.19 0,10 0.03 0.09 1.10 0.70
é/5 0.10 0.10 6.03 0.09 1.00 0.70
6/6 0.12 0.10 0.03 0.09 - 0.80 0. 60
6/7 0.13 0.10 0.03 0.08 5.A0 0.60
6/8 0.18 0.07 0.03 0.08 0,80 0.60
6/9 0.12 0.07 0.03 0.08 0.70 0.50
6/10 0.12 0,07 0.03 0.08 0.60 0.45
é/1l 0.10 0.08 0.03 0.07 0.€0 9.35
6/12. 0.09 0.06 0.02 0.07 9.70 0.35
6/13 0.07 0.07 0.02 0.07 0.60 0.40
6/14 0.06 0.09 0.02 0.07 C,60 8.40
6/15 0.06 0.08 0.02 G.07 0.60 0.35
6/16 C.06 0.08 0.02 0.07 0.60 0,35
6/17 0.05 G.07 0.02 0.06 C.43 0.30
6/18 0.04 0.06 0.02 0.06 0.42 0.25
6/19 0.04 0.05 0.02 0.0€ 9.38 0.25
6/20 6.05 0.06 0.02 0.C€ 0,36 0.25
6/21 0.05 0,06 0.02 0.06 C.30 0.25
€/22 9.04 9.06 0,02 0.06 0,27 9,20
t/23. 0.04 0.06 0.92 0.06 0.29 0,20
€/24 0.05 0.06 0,02 0.06 0. 28 0.20
6/25 0.05 0.04 0.02 9.05 0.25 0, 20



DAILY AVERAGE LEADS

 

(mr/hr)

DATE UTIRIK UJELA"G WOTHO  RO’GELAP PARRY 15, ENIVETCK
6/26 =9.05 0.05 0.02 0,05 0,22 0, 20
6/27 0.05 0.05 0,02 0,05 0,24 6.20
6/28 6.04 0.05 0.02 0.05 C.90 0.20
6/29 €.04 0.05 C.02 0.06 0,86 c.30
6/30 0.04 0.25 0.02 0.05 1.30 o.55
7/1 0.04 0,18 C.02 0.05 C.80 C.30
7/2 0.04 0.13 0.02 0.07 0,60 C.25
7/3 0.04 0.13 1.00 0.40 0.40 0,25
7/4 0.04 0.18 0.€0 0,25 0.60 0.25
1/5 0.04 0.13 0.40 0.18 C.50 0.25
7/6 0.04 0.12 0.24 0.13 0.45 0,25
T/T 0.04 6.12 0.13 0.10 0.40 0.20
7/8 C.04 0.12 0.11 0.10 C.35 0.20
7/9 0.04 0.10 9.20 C.10 0.28 6,20
7/10 ~=—-0..04 0.09 0.09 ¢,03 G,24 0,15
7/il 0.04 0.09 0.09 0.08 0, 24 9.15
7/12 0.04 C.08 0.08 0,07 - 0.15
7/13. 0.04 0.08 C.6° C.07 C.08 1.00
7/14 «C.04 9.07 2.05 G,07 1.30 0.30
7/15. «0.04 0.CT 0:05 C.04 0% 0.20
7/16 0.05 0.06 C.04 0.04 0.70 0.15
7/17 0.07 3.06 0.06 0,94 ©,60 6.15
7/18 C.05 0.06 0.09 C.04 0.50 0.15
7/19 «0.05 0.C6 0.08 0.04 °,35 0.15
7/20 C.05. 0.06 3.08 0.04 9,25 C.15
7/21) 6.05 7.06 0.08 7.04 G,28 o.15 °
7/22 «0.06 9.05 £07 04 «24 6.15
7/23, “06 C.06 (.07 °,04 6,23 0.15
7/24 6.04 £.05 0.06 C.04 0,22 ¢.10
7/25 0.04 ”,06 €.96 C.04 21 C.10
7/26 =C.04 "06 "C7 “04 0.19 7.10
7/27) «6.05 2. 0€ C,G6 i,,04 0,20 0.10
7/28 °.06 - C.0€ 0.04 4.19 n,10
7/29. 6.04 C.05 0.6 6,04 0.18 c,10
7/30 ~ 0.05 oe 0,04 0.17 0.10
7/31 ~ ©.05 0.65 C.04 0.15 0.10



70_YEAR AIR DOSE CALCULATIONS

As a consideration of the infinite doses received from
operation HARDTACK on the various islands, the fallout incidents
were treated separately. This assumes a ‘ackground increase due
to a narticular 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 then 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:

‘ : : . ° -0.2
According to tue Empirical Relationship for Fallout Rt=h.t

the expression for the gemma dose in air can be derived as:

Ba= SR, (1-7 4)

Or Ja= q R,

Where Da= The gamma dose in air from H+] to a later time t,

Ry is the dose rate at H¥] and can be obtained from the equation

R= f Ry

Where Ry 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.

V
y



70 YEAR AIR DOSE CALCULATIONS
RONGELAP

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

Rt=1,10

R,=190 x 1,10

=209

Da(H+73)=209 x 2,9
Da (Htoo)}=209 x 5,0

DA =209 (5,0-2,9)
#439

Fallout occurred on 7/3/58 at E+12, The doserate:

Pt=0,48

Ry=21 x 0,48 mr/hr
=10,08 —

Da(—H+12)=10,08 x 2,0

)Da (Hitoo0)=10,08 x
Da =10,08 (

9

Total dose in Air=439+30,32=469.32



7¢_YEAR AIR DOSE CALCULATIONS
UJELANG.

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

Rt=0.30 mr/hr

74 x 0.30 mr/hrR
1 _22,20

The Dose in Air is

Ga(H4+34)=2.5 x 22.20
Dallitoe)=5.0 x 22.20

va =(5,0=2,5)22.20

255.5 mr

Fallout occurred on 5/1€/5€ at H+110. .The doserate

Rt=0.25 mr/hr

R,=8.25 x 300
=75.0 mr/hr

The Cose in Air is

Da(8+110)= 75 x 3.1
Da(—ltoo) = 75 x 5.0
Da =(5, 0-3, 1)75

=142,5 mr

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

Rt=0.29 mr/hr

R,=0.29 X 76
=22,04

The Dose in Air is

ba(Et36)= 2.6 x 22,04
Da(—=o0)* 5.0 x 22.04
Da =(5,0-2.6)22.04

=52,.°9 mr

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

55.5 + 142.5 + 52.98 = 251 mr



TO YER AIR DOSE CALCULATIONS
UTIRIK

Fallout occurred on 5/)5/5@ at H+75. The doserate

Rt=).0 mr/hr

R.=190 x 1.0
=190 mr/hr

Da(—it75)= 2.7x190
Da(Ht+oo)= 5 x 190
Da =(5-2.9) x 190=399mr



79 YEAN AIR DCSE CALCULAI.ONS5
WoTro

Fallout occurred on 5/16/58 at Ht98, The doserate

Rt=0.23 mr/hr

R=f Rt
=270 x 0.23

=62.1 mr/hr

Da(H+98)=62.1 x 3.1
Da(H+co0)=62.1 x 5.0
Da =62.1 (5,0-3.1)

=118 mr

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

Rt=1.00 mr/hr

Ry =f Rt

=27 x 1,00
=27 or/hr

Da(—+15)= 27x2.2
Da(Uitoo)= 27x5.0

Da = 27(5.0-2.2) .
= 75.6 mr

Total Dose Received = 75.6+118 = 193.6 mr



70 YEAR AIR DOSE CALCULATIONS
PARRY ISLAND

Fallout occurred on 5/14/58 at Ht30. The doserate

Rt=19.0 mr/hr

164 x 19Ry
1216 mr/hr

a (H455)=2.5 x 1216
Da(—t+e0)=5.0 x 1216

Da=(5,0-2.5) 1216
= 3,040 or

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

Rt=1.08 mr/hr

Ry= 64x1.08=69 mr/hr
Da= (5.0-2.5)69

= 172 mr

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

Nt= 1.06 mr/hr

Ri" 115x1.06
122 mr/hr

Da=(5.0-2.7) x 122
= 280 mr

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

OFF-SITE FILM BADGE SURVEY

1. A film badge survey was carried out on the four
islands (Ujelang, Utirik, Rongelap, and Wotho) where Radsafe
Stations were maintained by PHS personnel (110 JIF-7). This
survey consisted of the setting up of about 15 film badge
stations at various points on the islands. Station Number One
was ‘located at the RadSafe station at the campsite. The other
Stations were placed to 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 were to have been placed
three feet above the ground. However, this was not always
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.

3. The doses listed in this summary will tend to be
higher than the actual dosage received on the islands because
of the exposure received from fallout on Elmer just prior to
processing. This is particularly true of the ‘lay badges. For
this reason one should consider the results from the cumula-
tive badges as giving a better representation of the actual
doses received.

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-
sult the original data rather than this summary.

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

* average total station doses rece anged from about 400 or
on Utirik and Wotho to aboutC@900 Rongelap. The average
total station dose on Ujelang was about 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
outlined in 3 above. The "ten week” and “end of series badges
from Wotho appear to be watermarked, thus accounting for the
abnormally high readings on these badges.



FIL. TAUGE OATA - WOT.

 

STATION FAG TO JOSE FRCL TO  DC3E FRCS TO DOSE TOTAL
In, 1 4/i& 5/15 147
No, 2 4/1€ 5/15 130 5/15 €/24 # 50 6/24 8/1 122 392
>. 3 4/18 S/15 147 5/15 6/24 # 50 6/24 8/1 180 377
Mo. 4 4/i@ 5/15 132 5/15 6/24 # 50 6/24 8/1 148 330
flo. 5 4/1€ 5/15 130 5/15 6/24 # 50 6/24 e/1 137 316
No. 6 4/18 5/15 123 5/15 6/24 ® 50 6/24 G/l 113 206
“9. 7 4/18 5/15 124 5/15 6/24 # 50 6/24 8/1 295 469
ro. 8 4/18 5/15 140 5/15 6/24 # 50 6/24 8/1 - -
Mo. 9 4/.@ 5/15 - 5/15 6/24 # 50 6/24 e&/1 137 -
M916 4/12 5/15 129 5/1t 6/24 # 50 6/24 B/l - -
No.l) 4/1 5/15 127 5/16 6/24 # 50 6/24 e@/l - ~
to. 12 4/18 5/15 164 5/16 6/24 # 50 6/24 8/1 193 407
No.13 4/i@ 5/15 - 5/16 6/24 #-50 6/24 afl - -
No. 14 4/1® 5/15 127 5/16 6/24 * 50 6/24 8/1 502 679
No. 15 4/18 5/15 50 5/15 6/26 # 59
[7.16 4/18 5/15 92 5/15 6/26 # 50

 

Mo. 1(6) 4/17 6/3 227
Mo. 1(8) 4/17 €/24 193 -
Mo. 1010)4/17 ©/1 757 - Sadge watermarked |
No. 1(12)4/17 @/1 805 - Bedae watermarked

# Less than 50 mr.



FILM PADGE DATA - ROVGELaP

 

 

STA~
TIOM FROG TO DOSE FRC TO DOSE FRO TO DOSE FRON TO CCSE TOTAL
No.) 4/12/.5/16 160
No.2 4/12 5/16 301 5/16 6/13 548 6/13 7/11 172 7/11 7/31 130 1150
No.3 4/12 5/16 280 5/16 6/13 418 6/13 7/11 1389 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
No.5 4/12 5/16 240 5/16 6/13 403 6/13 7/11 138 7/11 7/31 000 781
No.€ 4/12 5/16 253 5/16 6/13 397 6/13 7/11 137 7/31 7/31 000 787
No.7 4/12 5/16 265 5/21 6/13 362 6/13 7/11 133 7/11 7/31 000 760
Mo.@ 4/12 5/16 277 5/16 6/13 371 6/13 7/11 144 7/11 7/31 134 926
to.9 4/12 5/16 285 5/16 6/13 392 6/13 7/11 1389 7/11 7/31 106 922
NolQ 4/12 5/16 310 5/16 6/13 403 6/13 7/11 142 7/11 7/31 155 1030
Noll 4/12 5/15 263
Mol2 4/12 5/16 350 5/16 6/13 578 6/13 7/11 165 7/11 7/31 125 1218

No.l (12) All camo end of series badge:
4/12 7/31 393 393

Mo.1 (8) 8 week badge: .
4/12 6/6 212

No.1 (10) 10 week badge:
4/12 6/20 288



FILA SADGE DATA - UTIn |

 

 

STA-
TION FROM TO DOSE FROM TO DOSE FROM TO DOSE FROM TO DOSE _TCTAL
No.l 4/16 4/29
No.2 4/16 5/13 670
No.3 4/16 5/28 133
No.4 4/16 6/12 121
No.5 4/16 7/30 307 307
No.6 5/14 6/12 126 6/12 7/15 #50 7/15 7/30 83 -
No.7 4/16 5/14 122 5/14 6/12 97 6/12 7/15 #50 7/15 7/30 82 351
No.8 4/16 5/14 118 . 5/14 6/12 146 6/12 7/15 £50 7/15 7/30 83 397
No.9 4/16 5/14 149 5/14 6/12 59 6/12 7/15 #50 7/15 7/30 - -
NolO 4/16 5/14 107 5/14 6/12 136 §=66/12 7/15 £50 7/15 7/30 87 360
Noll 4/16 5/14 114 5/14 6/12 152 6/12 7/15 *50 «7/15 7/30 &2 398
Nol2 4/16 5/14 107 5/14 6/12 137 §=6/12_ (7/15 *5@ «397/15 7/30 54 348
No13 4/16 5/14 142 5/14 6/12 149 -6/12 7/15 #56 7/15 7/30 86 427
Mol4 4/16 5/14 155 5/14 6/12 123 6/12 7/15 #50 7/15 7/30 96 424
Nol5 4/18 5/15 183 5/15 6/12 184 986/12 7/15 #50 7/15 7/30 107 524
Nol6 4/18 5/15 129 5/15 6/12 167 «6/12 7/15 250 7/15 7/30 66 412
Nol? 4/18 5/15 131 5/15 6/12 168 6/12 7/15 £50 7/15 7/30 £50 399
Nol@ 4/18 5/15 302 5/15 6/12 - 6/12 7/15 #50 7/15 7/30 ~ -
Nol9 4/18 5/15 128 5/15 6/12 151 6/12 7/15 #50 7/15 7/30 73 402
No20 4/18 5/15 125 5/15 6/12 159 «6/12. «7/15 #50 7/15. «7/30 102 436

= Less than 50 mr



og

FILM BADGE DATA - UJELAMS

STA-
TION FRO. -TO DOSE FRON TO DOSE. FROM TO: DOSE ‘FROM TO DCSE TOTAL_
No.l 4/18 5/16 230 5/16 6/13 250 6/13 7/11 150 7/11 7/31 137 5&7
No.2A 4/18 5/16 227 5/16 6/13 #50 6/13 7/11 138 7/11 7/31 129 544
No.2B 4/18 5/16 213 5/16 6/13 #50 6/13 7/11 145 7/11 7/31 128 536
Mo.3 4/18 5/16 222 5/16 6/13 450 6/13 7/11 132 7/11 7/31 - -
No.4 4/18 5/16 223 5/16 6/13 #50 6/13 7/11 139 7/1) 7/31 107 519
No.5 4/18 5/16 233 5/16 6/13 #50 6/13 7/11 168 7/11 7/31 290 649
No.6 4/18 5/16 224 5/16 6/13 #50 6/13 7/11 158 7/11 7/31 130 562
No.8 4/20 5/16 241 5/16 6/13 £50 6/13 7/11 136 7/11 7/31 141 570
No.9 4/20 5/16 268 5/16 6/13 -53 6/13 7/11 164 7/11 7/31 139 624
told 4/20 5/16 210 5/16 6/13 £50 6/13 7/11 149 7/11 7/31 137 546
"oll 4/20 5/16 200 5/16 6/13 #50 6/13 7/11 137 7/11 7/31 147 534
Mol2 4/18 5/16 222 5/16 6/13 £50 6/13 7/11 173 7/11 7/31 130 575
"ol3 4/18 5/16 195 5/16 6/13 259 6/13 7/11 121 7/11 7/32 122 488
Nol4 4/18 5/16 220 5/16 6/13 450 6/13 7/11 171 7/11 7/31 159 600

 

No. 1 (2) 155
Mo. 1 (8) 188
Now 1 (12) 334

 

Less than 50

YY



APPENDIX IIT

IODINE SAMPLING PROGRAM

During the 1958 EARDTACK series at PPG e new type of sempling
was intrcduced to study the Todine-131 concentration in air from
fajlout and to determine the possibility of such sampling in off-site
monitoring for e test series,

The iodine sempling progrem was carried out on the five popur
lated atolls Eniwetok, Wotkho, Ujelang, Utirik and Rongelep, Since
iodine is geseous and is not trappec by filter paper e low volume
air pump was used which pulled eir thrcugk a cartridge filled with
activated charcoal which will collect gaseous iodine, The intake end
of the cartridge also has a iSA filter to collect any iodine that
might have been deposited es particulates and to prevent the other
perticulate activity from entering the charcoal filter, These cart-
ridges are then ccunted by useof a single channel analyzer and the
iodine concentration extrapolated back to the end of collecticn,
The results of these data have been tabuleted and are attacied,

These data will be studied further to determine pessible cor-
relations between external gamma levels, gross air-borne perticulate
beta, and I-131 levels,



IODINE SAMPLE DATA - RONGELAP

 

sAUPLE DSTE AT END TIhc AT EMD SAUPLING PENIOD SAMPLE MuC/113 AT END

MUBER CF CCLLECTION OF CCLLECTION HOURS OF COLLECTION

1 05-04-58 1500 28 3.54
2 05-05-58 1200 21 7,00

4 05-13-58 0700 24 5.82
5 05-14-58 C700 24 7.47
6 05-16-58 0700 31 Counting invalid
7 05-17-58 ceo0 25 64.00
8 05-19-58 0800 25 34.40
9 05-19-58 0800 24 24.30
10 05 -20-58 o800 24 125.50
11 05-21--58 o&00 24 89.10
12 05-22-58 0900 25 94.10
13 05-23-58 0830 23.5 115.00
14 05-24-58 Sample Lost
15 05-25-58 0930 23.5 &5. 60
16 (5-26-58 1015 24.75 65.00
17 C5--27-58 1000 23.75 £9.50

18 05-23-58 C930 23.5 71.70
19 05-29-58 1000 24.5 66.80
20 05-30-58 0900 23 49.40
21 05-31-58 0815 o 23.25 35.70
22A C5-01-58 1900 24 39.00
22B 06-02-58 1900 24 43.00
23 C6-03-538 1900 24 40,20
24 07-04-58 1200 24 16.10
25 07-05-58 1500 27 7.40
26 07-23-58 2020 24 2.06
27 07-24-58 2920 24 1,80
28 07-28-58 1300 24.5 Indistinguishable from Background
29 07-29-58 1500 26 3.86
30 07-30-58 1500 24 0.64

31 07-31-58 Motor Failed



IODINE SAMPLE DATA - WOTHO

SAHPLE DATE AT END TINE AT EMD SAMPLING PERIOD SAMPLE MMC/H3 AT END

 

NUUBER OF COLLECTION GF COLLECTION HOURS OF COLLECTICN
1 05-13-58 0830 Sample lost
2 05-14-58 0745 23,25 5,86
3 05-15-58 0745 24 21,50
4 05-16-58 0745 24 17. 20
5 (5-17-58 0900 25,25 12,60
6 05-18-58 0930 24,50 15.5
7 05-19-58 0800 22,50 8,30
8 05-22-58 1030 24 23.30
9 05-23-58 1030 24 24,70
10 05-24-58 1030 24 31.20
11 05-27-58 1800 24 26,80
12 05-28-58 1800 24 36.70
13 05-31-58 - 1800 24 21,50
14 06-01-58 1800 24 22,50
15 06-02-58 1800 24 15.30
16 06-17-58 2100 24 11,30
17 06-29-58 0930 24 6,28
18 06-30-58 0939 24 3.00
19 07-02-58 1100 24 7.10
20 07-03-58 1100 4 9,36
21 07-04-58 1100 24 | 17,10
22 07-05-58 1100 24 . 6.50
23 07-23-58 2020 24 Indistinguishable from Back-

24 07-24-58 2020 24 "on # # « ground
25 07-28-58 1230 24 0,08
26 07-29-58 1230 24 2.55
27 07-30-58 1230 24 2,25



IODINE SAMPLE DATA - UTIRIK

SANPLE NMC/MS AT END

 

SAMFLE DATE AT END TINE AT END SAMPLING PERIOD
NUMBER OF COLLECTION OF COLLECTION HOURS OF COLLECTION

1 05-12-58 1840 24 26,00
2 05-13-58 1800 23,3 19,00
3 05-14-58 1115 Sample lost
4 05-15-58 2045 21,4 29.90
5 05-16-58 Sampler failed
6 05-17-58 2145 25 15.10
7 05-18-58 2100 23.3 15,23
8 05-19-58 2055 24 12,10
1B 05-22-58 1890 24 65,40
2B 05-23-58 1890 24 59,70
3B 05-27-58 2200 24 26,39
4B 05-28-58 2290 24 41,30
SB 05-31-58 9615 24 20.30
6B 06-01-58 0700 24 18,00
7B 06-02-58 0715 24,25 22,70

16 06-12-58 0930 24 11,30
17 06-13-58 0930 24 6.80
18 06-16-58 0930 24 12,70
19 06-17-58 0530 24 9.30
20 06-29-58 0330 24 4,34
21 06-30-58 0730 24 2,35
22 07-04-58 0930 24 3.97
23 07-05-58 0930 24 3.74
24 07-13-58 1930 24 Indistinguishable from Background
25 07-14-58 0930 24 " . "
26 07--23-58 2620 24 2,83
27 07-24-58 2020 24 3.99
28 07-28-58 1230 24 Indistinguishable from Background
29 07-29-58 1230 24 1,29

\g



TQDINE SARPLE DATA - Un ANG

SAMPLING PERIOD SAMPLE ijMC/W3 AT ENDSANPLE DATE AT END TINE AT ENO
OF COLLECTIONNOMIBER OF COLLECTION OF COLLECTION HOURS
 
2 05:-13--58 2100 19 40,20
3 05-14-58 2300 26 35,70

4 05-15-58 2200 23 69.00
5 05-16-58 2200 24 37.90
6 05-17-58 0200 28 38,60
7 05-20-58 0800 18 51.50
8 05-21-58 0800 24 20.50
9 05-22-58 0800 24 57.70
10 05-23-58 0830 24.5 41,10
li 05-24-58 0810 23,67 27,80
12 05-25-58 9600 24 80,7¢
13 05-27-58 1800 24 56.10
14 05-28-58 1800 24 19,80
15 05-29-58 1200 18 33,40
16 05-31-58 1815 24 87.80
17 06-01-58 1815 24 22,10
18 06-62-58 1900 24.75 10, 70
19 06-04-58 1045 24 17.40
20 06-05-58 1045 24 22, 80
21 06-12-58 0930 24 11.10
22 06-13-58 0930 24 21,60
23 06+16-58 0930 24 12,90
24 06-17-58 0800 22,5 14,10
25 06-19-58 1900 24 9,03
26 06-20-58 1900 24 6.70
27 06-25-58 0930 24 5/70
28 06-30-58 0930 24 9.20
29 07-01-58 1445 29,25 7,10
30 07-03-58 1030 24 7,10
31 07-04-58 1030 24 9.20
32 07-05-58 6930 23 15.90
33 07-13-58 1930 24 1,07
34 07-15-58 0800 36.50 3.50
35 07-19-58 1530 24,33 1.73
36 07-20-58 1510 23,67 2,82
37 07-21-58 1510 24 6,34
38 07-22-58 1510 24 1,52
39 07=23-58 2020 23,67 0,69
40 07-24-58 2020 24.33 4,12
41 07~25-58 2020 24 2,13
42 07-28-58 1235 24 1,24
43 07-29-58 1235 24 2,25
44 07-30-58 1235 24 0. 87



   
MU ISER CE COLLECTION OF _COLLLCI TUN Hours Gr CULL the ue

1 05~16-58 1100 24,5 132

2 05~17-58 0300 21 560
3 05~18-58 0930 25,5 216
4 05-19-58 0900 23.5 205
5 05-20-53 0800 23 200

6A 05~21-58 0800 24 130
68 05-22-58 0800 24 38.90
7 05-23-58 0830 24.5 311,00
8 05-24-58 0830 24 52,30
9 05~25-58 1330 29 35,25
10 05-26-58 0815 18,75 42,30
ll 05-27-58 0845 24,50 36.60
12 05-28-58 0815 23,50 73,60
13 05-29-58 0815 24 29,90
14 05-30-56 6830 24,25 22.10
15 05-31-58 1030 26 32,60
16 06-01-58 e950 23.3 68,40
17 06-03-58 0750 22 9.90
18 06-04-58 0820 24,5 11,80
19 06-06-58 0830 49,1 4.50
20A 06-07-58 o8a0 23,5 6,10
208 06-08-58 0900 25 7,50
21 06-09-58 0900 24 7,50
22 06-10-58 0900 24 6,00
23 06-11-58 0900 24 9,20 -
24 06-12-58 0915 24,25 9,20
25 06-13-58 0845 23.5 21,20
26 06-14-58 0945 25 13,70
27 06-15-58 1000 24,25 9.50
28 06-16-58 C845 22,75 12,40
29 06-17-58 C845 24 3.35
30 06-18-58 0930 24,75 4,90
31 06-19-59 0900 23,50 20, 70
32 06-20-58 1000 25 6.10
33 06-22-58 0830 46,5 Indistinguishable £rom Backgroung
34 06-23-58 0830 24 4,50
35 06-24-58 0830 24 5.50
36 06-25-58 0940 25,17 3,02
37 06-26-58 0820 22,67 3.00
38 06-27-58 0830 24.17 6,90
39 06-28-58 0810 23,70 2,03
40 06-29-58 0940 25,50 12,30
41 06-30-58 1300 27,70 Sample not counted
42 07-01-58 1145 22,25 6.40
43 07-02-58 0730 19,75 6,81
44 07-03-58 0820 24,84 6,80
45 07-04-58 1145 27,40 25.60
46 07-05-58 1100 23,25 9.30
47 07-06-58 0930 22,50 10,50
48 07-07-58 0945 24,25 10,40
49 07-15-58 0840 21,7 7.86
50 07-16-58 1140 27 1,19
51 07-17-58 0940 22 7.78
52 07-18-58 0800 22,67 8.48
53 07-19-58 0845 24.75 6,09
34 07-20-58 1800 33 Sample lost
55 07-21-58 0845 14,45 3.32
56 No Data
57 07-22-58 1215 26,5 Sample lost
58 07-23-58 1645 29.5 Indistinguishable from Background
59 07-24-58 1345 22 2,00
60 07-26-58 0900 43.25 0.73
61 07-27-58 0920 24,33 2.25
62 07T-28-~-58 0850 23.5 0.46

27



APPEMDIX IV

FALLOUT AMD SAIN SAUPLING PRhOGRAD

Precipitation wes collected at six stations in and about
the Eniwetok [roving Ground, Sampling stations were maintained
on Parry Island, Eniwetok Island, Rongelap Island, Ujelang Is-
land, Otirik Island and Wotho Island.

The samples were collected in weekly compgsites, the pre-
cipitation falling in a collector funnel of O.4H® in area and
detained in a carboy of approximately 19 liters volume, The
depth of precipitation is obtained by dividing the total volume
of water collected by the area of the collector.

ffter washing the collector with approximately one liter
of water to wash dry fellout ints the collecting bottle and
thorouchly mixing the contents in the bottle by vigorous shaking,
a one liter sample of the original collecticn was sent to the
laboratory et Parry Island. Five ‘iundred milliliters of this one
liter sample were evaporated to cryness on aluminum planchets.

These nlanchets were counted for cross beta ectivity in the
central laboratory of the Public Health Service Radiation Surveil-
lance Network in Washington, 0.C, The counting was performed in
a NC 7% Proportional Chamber using P-10 as the counting gas.
This equipment cperates with en efficiency of about 35% for
3trontium-Yttrium90 beta particles. The samples were counted
twice approximately 7 days apart. ‘/ssuming the Way-Yigner fela-
tion for the decay of fission products of ue Sby Slow neutrons
(A,T 1,2 AoE5 1-2) the activity of the sample wes extrapolated
to the time of end of collection, The results of these water
samples have been tabulated and are attached,

As an additional project many of these samples were count-
ed daily and the decay curves run to check the tyne of decay.
They were found to agree quite closely with the Way-ilegner "1.2
law." A plat of one of these samples is attached es an illustra-
tion of this.
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SAMPLE COLLECTION MM. RAIN LABORATORY MEASUREMENT
NUSISER FROM TO /DAYS AFTER COLLECTION _NNC MICK Qo AGE

/ liter & DAYS
ELMER 1

2
3
4 5/12 5/23 11.25 * 2,320,000 261.0 10
5 5/23 5/30 18.75 ° 468,000 &7,7 11
6 5/30 6/6 11.0 18 88,532 9.74 -
7 6/6 6/15 42.5 * 33,800 14.36 17
8 6/18 6/28 13.25 * 5,400 0.71 22
9 6/28 7/5 38.75 * 135,000 52.3 15
10 7/5 7/14 46,25 8 137,100 63.4 -
120 «7/140 7/22 - 23 4,826 - -

FRED 1

2
3 5/3 5/14 7.50 20 308,864° 23.2 -
4 5/14 5/26 10.0 * 3,520,000 352.0 14
5 5/26 6/9 31,25 * 126,200 39,4 10
6 6/10 6/26 38.70 * 35,500 13.7 17
7 6/26 T/11 29.4 * 112,000 44,1 12
8 7/11 7/15 35.0 29 15,668 5.48 -
9 7/15 7/16 70.8 e 6,300 4,46 10

10 7/16 7/23 50 21 2,064 1.03 -
1l 7/23 8/9 28.7 * 5,640 1.62 35
12 8/9 8/11 47.5 * 2,140 1,01 25

WOTHO 1
2
3
4 5/4 5/l1l 4,38 23 736 0,03 -
5 5/11 5/18 62.5 16 10,918 6, 82 -
6 5/18 5/25 - * 1,570,900 - 11
7 5/25 5/31 5.6 * 84,400 4,75 13
8 5/31 6/7 17.5 17 12,378 2.16 -
9 6/8 6/15 47.5 23 2,366 1,13 -
9B 6/16 6/22 2.50 * 11, 180 0.28 23

10 «6/22 «66/29. 23.7 * 5,606 1.33 23
11 6/29 7/6 96.2 * 132,506 127.0 12
12 7/6 7/1375 31 3,472 2.6 -
13. 7/13 «47/20 —s«87.5 * 14,800 12,95 1
14 7/20 7/27 10% + 4,269 4,26 32
15 7/27 8/3 42.5 . 4,680 2.04 41

UJELANG
3 5/2 5/9 3.13 25 15, 889 9,50 -
4 Missing
5 5/17 5/24 13.5 * 390,000 52.6. 8
6 5/24 5/39 2.0 * 256,000 5.16 8
7 S/3C 6/€ 47,25 * 13,799 6,47 15
& c/é 6/13 -€3,2 * €,700 5/5 14
9 6/13 ¢€/20 22.¢ * 13,€49 2.77 1

1c 6/21 6/28 19,2 * 26,699 5.12 11
11 466/29 7/4 20 12 22,392 4,4c +
12 7/4 T/L 4? + 14,303 €.76 17
13. 7/110 7/1047 ¢ 7,000 2.21 15
14. 7/10 67/250 94.5 * 2,965 2.82 36
19 7/25 S/l 54.5 . 10,007 45545 1s

AA



 

-2.

LABORS TORY ME* SUN ENCMT
 

 

 

S/PLE CCILECTION MN RAIN

NUVPER FROM TO /O*YS AFTER COLLECTION BMC FC195 IGE
/ liter NS DIYS

UTIRIK 4 5/7 5/13 5.00 + 72,000 3.é 45
5 5/13) 3/20 3.25 t 14 487,212 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 26
10 6/18 6/25 10.75 + 8,100 0,87 31
11 6/25 7/2 43 ° 19,900 2.59 16
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 -

RONGELAP
2
3 4/29 5/6 7.5 42 96,870 7.27 -
4 llissing
5 5/13 5/20 3.75 14 94,996 3.56 -
6 Hissing .
7 5/30 6/5 10 ¢ 104,000 10.4 -
8 6/5 6/12 14.25 * 13,600 1,93 23
10 6/20 6/27 8.7 * 4,960 0.43 26
11 6/27 7/4 50 18 40,882 20.4 -
12 7/4 7/11) 72.5 ¥ 16,700 12,1 12
13. 7/11 7/18 60 * 8,600 5.16 9
14 7/18 7/25 120 * 4,500 5.4 15
1S 7/25 8/1 5.75 * 4,160 0.24 19

NOTES:

1, If marked * sample was followed for decay and repfrted activity
was extrapolated bo tim2 of end of collection, assuming
AyT, 1.254075 1.2

2. Assumption is made that 2.22 Beta particles per minute = 1.CmmC,

3. Activity is measured in comparison with a 3r-¥standard source.
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SATE (mr/hr) DAYS OURS po3c_ (mr)
6.03 13 312 a

C04 3 72 2.
6.05 10 240 12,00
C.06 7 168 10,08
0.07 3 72 5.04
C.08 5 120 9.60
C.09 3 72 €.48
C.10 1 24 2.40
GC. 2 48 5.28
C.13 1 24 3.12
0.14 1 24 .
C.16 1 24 3.4
0.18 1 24 4,
0.20 } 24 4,80
0.23 1 24 5,52
0.24 1 24 5.76
C.40 1 24 9.60
C.60 1 24 14.40
1.00 1 24 24.00

TOTAL 141,84

* Above preoperational level of 0.02 mr/hr.

ay



CUMULATIVE EXPOSURE COMPUTATIONS
 

 

RONGELAP

RATE (mr/hr) DAYS HOURS DOSE (rrd
0.04 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
C.10 3 72 7,20
0.11 1 24 2.64
Q.12 3 72 8.64
0.13 3 72 9.36
0.14 2 48 6.72
0.15 t 24 3,60
0.16 1 24 3,84:
C.17 1 24 4.08
0,18 2 48 8.64
0.22 1 . 24 5.28
0.25 2 48 12,00
0.27 1 24 6.48
0.35 1 - 24 8,40
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

TOTAL 285,36

* Above preoperational level of 0.02 mr/hr



 

CULIULATIVE EXPOSURE COMPUTATIONS

 

UTIR IK

RATE (me/hr) DAYS HOURS DOSE (mr)
C.04 26 624 24.96
0.05 13 312 15.60
0.06 6 144 8.64
0.07 2 48 3.36
0.09 1 24 2.16
0.16 8 192 19,20
0.11 1 24 2.64
0.12 2 48 5.76
0.13 4 96 12,48
0.17 2 4e 8.16
0.18 2 48 &, 64
0.19 1 24 4.56
0.20 1 24 4.80
0, 22 4] 24 5. 28
0.28 1 24 6.72
0.30 1 24 7.20
0.35 1 24 &.40
0.40 1. 24 9.60
0.45 1 - 24 10, 8C
0.75 1 24 i€,00
0.80 1 24 "19,20
1.00 1 24 ___24.00

 

TOTAL 230.16

* Above preoperational level of 0.01 mr/hr



CUMULATIVE EXPOSURE CO.iPUTATIONS
 

 

UJELANG

tRATE (mr/hr) DAYS HOURS DOSE (mr)
0.04 1 24 0,06
0.05 10 240 12,00
0.06 17 408 24.48
0.07 7 168 11.76
0.08 5 120 9,60
0.09 4 % 8.64
0.10 8 192 19.20
0.11 3 72 7.92
0,12 6 144 17.28
0.13 4 96 12.48
0.15 4 96 14.40
0.17 2 48 8.16
0.18 3 72 12.96
0.20 3 72 14.40
0.21 1 24 5.04
0,22 2 48 10.56
0.25 3 72 18.00
0.27 a 24 6.48
0.30 1 24 7.20

TOTAL 221.52

* Atove preoperational level of €.02 mr/hr



CUMULATIVE EXPOSURE CCPUTATIONS

PARRY ISLA'C

 

"PATE (mr/hr) DAYS HOURS DOSE (mr)
0.15 1s 24 3.60
0.17 1 24 4.08
0.18 1 24 4.32
0.19 2 48 9.12
0.20 1 24 4,80
6.21 1 24 5.04

0.22 2 48 10. 56
0.23 1 24 5.52
0.24 4 96 23.04
0.25 2 48 12.00
0.27 1 24 6.48
C.28 3 72 20.16
6.29 1 24 6.96
0.30 1 24 7.20
6.35 2 4e 16.80
C.36 1 24 &.64
3.38 1 24 9.12
6.40 2 48 19.20
0,42 1 - 24 10.08
0.43 1 24 10. 32
0.45 1 24 10. 80
0.50 2 48 24.00
C.60 8 192 115.20
6.70 3 72 50.40
0.80 7 168 134.40
0.90 1 24 21.60
1.90 1 24 24.00
1.10 2 48 52.80
1,20 2 48 57.60
1,30 4 96 124,80
1,40 1 24 33.60
1.50 1 24 36,00
1.70 1 24 40.80
1.80 1 24 43.20
2.10 1 24 50.40
2.30 1 24 35.20
2.40 1 24 97.60
2.50 1 24 60.00
3.00 } 24 72.00
3.10 1 24 74.40
3.40 1 24 81.60
3.50 1 24 84.00
9.00 1 24 120.00
9.00 1 24 216.00
13.00 1 24 312.00
19.00 1 24 456.00

TCTAL 2,605.44

= Above preonerational level of 0.02 mr/hr



APPENDIX V.

AIR SAiiPLING PROGRAM

Air samplers were operated on eight populated islands
during operation HARDTACK, These included the six major
Sampling stations on Wotho, Utirik, Ujelang, RNongelap, 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, Yeveda. A gross
beta count was tkken and this compared to a Sr-¥’~standard
source to obtain the concentrations in air a certain number of
days after coljection, These data have been tabulated and are
attached,

Since the samples were only counted 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 extrapolations were
that the activity decay rate followed the tl. law; 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 thepre-
ceding one, Extrapolated values for samples collected on a shot
day were determined at the (H+1l day) level as it was not practi-
cal to extrapdlate 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/al?, The time elapsed from the end of
the collication 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 mmefil,

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

at



AIR SAMPLING DATA = FRED

uue/MPAT uuc/i> AT END

 

AIR SAMPLE DATE AT END DAYS FROM END
OF. COLLECTION OF COLLECTION 1st COUNT OF COLLECTION
(PPG DATE) TO Ist COUND

Fred 21. 5-13 29.2 ~ 1,0
22 5-14 28,1 0, 88
23 5-15 27,1 620 .
24 5-16 26,1 124 6200
25 5-17 25-1 54,7 . 2800 .
26 5-18 24 50.2 1200
27 5-19 23 ~ Motor Failure on Sampler
28 5-20 21.9 38,1 380
29 5-21 20.9 18,4 770
30 5-22 19.9 18,9 725
31 5-23 18.9 100 3700
32 5-24 18 24,4 400
33 5-25 16,5 15,7 160
34 5-26 16 15,2 450
35 5-27 14,9 21.9 590
36 5-28 41,1 24,7 2500
37 5-29 40 12,3 550
38 5-30 40,2 83,5 7200
39 5-31 39.1 53,1 4600
40 6-1 38,6 12,9 1150
4\ 6-2 37,1 3,42 130
42 6-3 36,1 11,7 920
43 6-4 35,1 4.4 300
44 6+5 34 3,2 95
45 6-6 33 2.56 50
46 6-7 32,1 2,19 28
47 6-8 30,9 2.16 22
48 6-9 24 3,02 140
49 6-10 29,1 4,77 300
50 6-11 28,2 2,29 120
51 6-12 27,1 15.5 1600
52 6-13 25,8 3.59 82
53 6-14 25,2 9,0 140
54 6-15 24,1 44,2 2000
55 6-16 23,1 - Air Sampler Failure
56 6-17 22.2 3.16 60
57 6-18 21.1 3.68 140
58 6-19 21.8 4,68 210
59 6-20 1953 4,58 80
60 6-21 1938 4,98 58
él 6-22 12,4 4,46 32
62 6-23 17,7 7,0 45
63 6-24 16,8 5,58 28
64 6-25 15,4 3.6 15
65 6-26 14,4 4,81 17
66 6-27 25,8 6,27 32
67 6-28 24.7 6,32 295
68 6-29 - - Instrument Feilure
69 6-29 24,1 13.9 680
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AIR SAMPLING DATA- FRED

 

AIR SAHPLE DATE AT END DAYS FRO END uuc/ng AT uuc/,ae AT END

OF COLLECTION OF COLLECTION Ist COUNT OF COLLECTION

(PPG DATE) TO Ist COUNT

Fred 70 7-1 21,6 11,0 200
71 7-2 20.9 6.5 250
72 7-3 19.9 11,0 410
73 7-4 18,5 39.6 1500
74 Ta5 17.9 19,9 330
75 7-6 18,0 12,5 390
76 7-7 17,8 22,1 730
77 7-8 17,0 32,4 490
78 7-9 16,0 26,1 240
79 710 14,8 919 65
80 7-11 13.9 12,8 62
81 7-12 13,1 10,0 220
82 7-13 30 76,2 4800
83 7-14 29 6,65 420
84 7-15 28 6.47 ‘400
85 7-16 , 27 5,6 150
86 7-17 26 8,70 140
87 7-18 25 29.5 1400
88 7-19 24 14 680
89 7-20 23 13,1 270
90 7-21 22 5.80 280
91 7-22 21 6,44 240
92 7-23 33 3.58 240
93 7-24 32 4.18 260
94 7-25 31 - Instrument failure
95 7-26 30 3.83 72
96 7-27 29 8.65 550
97 7-28 28 17.6 1000
98 7-29 27 12,0 260
99 7-30 26 10.2 150

100 7-31 25 14.3 150



AIR SAUPLE DATA +ELMER

 

AIR SAUPLE VATE AT END —sDAYS FRON END uue/MPAT uc/IPAT END
, OF COLLECTION OF COLLECTION-- 1st COUNT: ©’ OF COLLECTION

, (PPG DATE). TO_ist COUNT ;
Ziner 20 5-13 28,9 2,05

21 5-14 27.9 210
22 5-15 27 695.
23 5-16 25.9 131 6500
24 5-17 25 92.5 4800
25 5-18 23,9 47.6 1050
26 519 23 48,3 630
27 5-20 22 34 350
28 5-21 21 14, 560
29 5-22 20 10,5 380
30 5-23 19 49,6 1900
31 5-23 17,7 2,28 Filter Failure
32 5-25 16,8 8,15 60
33 5-26 16 12,2 300
34 5-27 15 26.4 700
35 5-28 14. 5352 1450
36 5-29 13 28.9 330
37 5-30 14,9 125 3200
38 5-31 13,8 155 3600
39 b~2 12,8 66.7 730
40 6-3 11.9 26.1 520
41 6-4 21,41 3.85 160
42 b-6 19.1 2,32 23
43 6-7 18,1 2,24 16
44 6-8 17,1 22,1 25
45 6-9 16.1 5,1 140-
46 6-10 14,1 4.76 125
47 6-11 23 3,3 125
48 6-12 21° 18,2 880.
49 6-13 2161 14,1 275
50 6-14 19 - 1,1 12
51 6-15 19.4 5,85 210
52 6-16 18.1 18 620
53 6-17 17.4 5.76 90
54 6-18 16.1 5.9 160
55. 6-19 15.1 10.4 275
56 6-20 25 9,65 220
57 6-22 23.1 7.76 85
58 6-23 22,1 27.1 Filter Failure
59 6~24 21,1 2.91 18
60 6-25 20 2.06 10
61 6-26 19.1 2.88 13
62 6=27 18,3 5,15 18
63 6~28 17.1 5.63 160
64 6-29 16,2 11,9 310
65 6-30 19,6 105 4200



-~2-

AIR SAMPLE DATA ~ ELMER
 

 

AIR SANPLE DATE AT END DAYS FROM END uuc/3PAT —uuePAT END
OF COLLECTION. OF COLLECTION -° ist COUNT OF COLLECTION

, (PPG DATE) TO 1st COUNT . :
Elmer 66 Tl 9,8 2.97 25

67 7-2 8.9 6,25 88
68 1-3 7:8 8,99 110
69 7-4 1147 135,5 2800
70 725 10,7 108;5 1050
71 7-6 9,8 7358 “125
72 7-7 15.8 1029 325
3 7~8 16.3 10:75 140
74 7-9 7.9. 9,42 48
75 7-10 12.9 7.95 45
7% 7-11 1137 4.7 20
7 7-14 9.9 101 * 1600
78 7-15 7,7 12,2 150
79 7-16 8,75 5.42 37
80 7-17 7.9 6.35° 30
81 7-18 7,0 56.6 600
82. 7-19 13 4,51 100
83 7-20 12 10.5 110
84 7-21 11 1,96 13
85 7-22 10 3.38 55
86 7-23 20 2.2 2
87 7-24 19 3,25 110-
88. 7-26 17 4.07 39
89 1-27 16 6.26 175
90 7=28 15 9.0 250
91 7-29 - - Filter - Failure
92 <5 | 7 29.4 65
100 8-5 20 3.85 18



AIf SAMPLING DATA - KVAJALEIN

 

AIR SAWPLE DATE AT END DAYS FROM END uuefi? AT uue/iP AT END

OF COLLECTION OF COLLECTION lst COUNT OF COLLECTION
(PPG DATE) TO_ lst COUNT

Kwajalein
20 5-23 27,8 4,65 260
21 5-24 26,8 8,75 230
22 9-25 25,8 2,42 37,
23 5-26 24,9 6,90 350
24 5-27 23,8 193 9000
25 5-28 22.6 105 4600
26 5-29 40.7 27 1100
27 5-30 39.7 8,7 800
28 5-31 38,7 5.58 430
29 6-1 37,7 1,97 160

_ 30 6=2 36.7 1,23 35
2 aif, 31 6-3 3547 1,43 7
sample(31 6-4 34,7 9,1 680

32 &=5 33.7 10,1 325
33 6-6 32.7 15.6 300
34 6-7 31.7 9,05 130
35 6-8 30,7 0.77 8
36 6-9 29.7 2,82 160
37 6-10 28,8 1,61 95
39 6-12 2667 0.63 30
40 6-13 26.7 1,09 25
4) 6-14 25,8 0.73 12
42 6-15 24,8 - Air Sarple Faflure
43 6-18 22,8 0.38 17
44 6-19 20,8 0,82 32
45 6-20 19.8 1,38 25
46 6-21 18,8 1,96 21
47 6-22 17,8 3,12 22
48 6-23 16,8 ~ Air Sample Failure
49 6-24 15.8 - -
50 6-25 14,8 2,06 8
31 6-26 27.3 2.1 12
52 6-27 26,3 1,17 6
53 6-28 25.3 0188 42
54 6-29 - - Air flow guage failed
55 6-29 “ -, ” ”™ " ”

. 56 6~30 - - “of "
Thru 68 7-14 - -“ 7 " w

oY



AIR SAMPLE DATA - DAVID

AIR SAMPLE DATE AT END DAYS FRON END nue/MPAT uuc/IPAT END
OF COLLECTION OF COLLECTION 1st COUNT OF COLLECTION

 
(PPG DATE) TO 1st COUNT

David 18 5-12 31.6 1,98 -
19 §-13 30.6 1,31 -
20 5-14 29.6 847 -
2) 5-15 28,6 153 -
22 5-16 27.6 60,2 3200
23 5-17 26.6 47,1 2600
24 5-18 29.2 27,6 720
25 5-19 24.6 35,3 525
26 5-20 23.6 12.4 125
27 §-21 22.6 18.8 830
28 5-22 21.6 10,3 400
29 5-23 21.5 40,3 1800
30 5-24 20.5 10,3 — 190
31 5-25 19.5 10,1 120
32 5-27 17,5 37,3 1300
33 5-28 16.5 34,5 450
34 5-31 13,7 79.3 1900
35 6-1 11.3 54 1200
36 6-2 31.7 4.2 130
37 6-3 30,7 3.4 225
38 6-4 29.7 2.86 195
39 6-12 21.9 12,2 500
40 6-13 21 12,5 230
41 6-16 26 8,95 500
42 6-17 25 5.88 140
43 6-19 22.7 3.0 140
44 6-20 21.7 3.35 60
45 6-29 57 4,15 550
46 6-30 56 21,2 2700
47 Tel 55 0,8 110
48 7-3 53 1,57 155
49 7-4 52 5,26 700
50 7-7 49 4.89 560
51 7-8 48 3.25 150



AIR SAMPLI'G DATA + ULTIRICK

 

AIR SANPLE DATE AT END DAYS FROM EMD uuc/W AT) une#8 AT
OF COLLECTION COLLECTION 1st COUNT END OF
(PPG DATE) TO Ist COUNT... COLLECTION

Utirik  20A 5-13 30.1 7,168
288 S=14 29 200
29-515 28 34,1 |
30 5-16 27 59 3050
31 5~17 25,9 21,9 1200
32 5-18 -- ~- Air sampler failure
36 «5-21 21,9 6,59 290
37. 5422 20,9 6.56 250
38-4523 19,9 6.55 260
39-527 19 95.8 3500
40 5-28 29:8 7032 3200
41 5-31 20.6 3.65 140
42 6] 19.5 2.58 98
43 «2 18,5 1.99 32
44 6+10 29,7 1,21 70
45 6-10 29,5 1.66 95
46 612 98.1 1516 62
47 6-13 27,0 0,97 25
48 6-16 24,0 0.76 38
49 6-17 23,1 1,39 32
50s 6-29 16.8 2.22 62
51 6-30 15,8 1.58 45
527-4 18.9 1,42 52
537-5 17.9 1.79 30
54 7-13 1166 4.2 85
557-14 10.7 3.4 65
56 7=23 20 2.94 110
57 «7-24 19 1.71 62
58 7-28 15 2.46 70
59s 7-29 14 3.94 50
60 7-30 13 4.6 35



AIR SANPLING DATA - RONGELAP

 

AIR DATE AT END DAYS FROM END. uue/iP AT uui> AT EMD
SAPLE OF COLLECTION COLLECTION lst COUNT OF COLLECTION

(PPG DATE) TO ist COUNT

Rongelap
17 5-6 36,8 1,06
18 5-7 25,8 1,32
25 5-17 26 28,5 1650
26 5-18 25. 3,88 95
27 5-19 24 8,75 -130
29 5-22 20,9 3454 140
30 5-23 19.9 2.05 110
31 5-24 19. 10,3 175
32 5-25 18 14,5 160
33 5-26 16.9 3,58 100
34 5-27 15,9 51,3 1450
35 5-28 15 198 5500
36 5-29 14 44,7 580
37 5-30 13 1,04 Air Sample Failure
38 5-31 7 39.8 20,8 1800
39 6~1 38,4 2.2 165
40 6-2 36,4 2.263 88

Two dif, 4} 6-3 35,4 1,81 140
Samples 41 6-10 29,3 0.89 55

42 6-11 28,5 2,08 120
43 6-12 27,5 1,37 2° 72
45 6-17 25.1 1,52 35
46 6-19 22,7 2,58 120
47 6-20 21.7 2.9 58
48 6-29 24,8 2.8 150
49 7+4 11,7 65,3 1600
50 7-5 17,7 5.78 98
51 7-23 20 20,1 750
52 7-24 19 6.16 225
53 7-28 15 1,74 9.5
54 7-29 14 4,27 17
55 7-30 13 5.73 22
56 7-32 12 6,58 18



AIR SAMPLE DATA - UJELANG
 

 

AIR DATE AT END DAYS FROM END uue/i® AT uue/i AT
SANPLE OF COLLECTION OF COLLECTION Ist COUNT END OF COLLECTION

(PPG DATE) TO 1st COUNT
Ujelang 24 5-13 30,8 0,3

25 5-13 30 0.9
26 5-14 29 13,7
27 5-15 28 41,2

28 - 29 5-17 - - Sampler Failure
30 5-22 22 11,1 480
31 5-23 21 49,4 2100
33 5-27 17,5 26,2 850
34 5-28 16.5 76,6 2500
35 5-29 14,8 22.7 310
36 55-31 39,5 206 18000 44a
37 6-1 38,5 48,1 4000
38 6-2 37,5 2,07 72
39 6-4 35,9 1,45 120
40 6-5 34.9 0,57 17
41 6-10 29,7 0,99 62
42 6-11 28.7 1,04 62
43 6-12 28 7,05 400 |
44 6-13 27 2,55 60
45 6-16 26 2,08 110
46 6-17 25.1 1,26 23
47 6-19 22,7 2,91 140
48 6-20 21.7 4,85 100
49 6-29 17,9 2.58 88
50 6-30 16,8 5.55 180
51 Tol 15.6 73.5 1050
52 7-3 13,8 12.) 310
53 7-4 12,8 54.1 480
54 7-5 11,9 14} 1500 -
55 7-13 19 8.31 300
56 7-15 17 4.5 155
57 739 24 9.8 500
58 7-20 23 12,7 260
59 7-21 - ~ Air Sampler Failure
60 7-22 23 2.09 80
61 7323 20 2.69 90
62 7-24 19 5,05 180
63 7-25 18 8,15 135
64 7-28 15 28.7 800
65 7-29 14 19,1 210
66 7~30 13 8,18 60



AIR SAMPLING DATA - WOTEO

 

AIR SANPLE DATE AT END DAYS FROM END uuc/i AT ue/23 AT END
OF COLLECTION OF COLLECTION st COUNT OF COLLECTION

oo (PPG DATE) - - TO 1st-COUNT ee ee
Wotho 18 5-11 32,8 0,82

19 5-12 31.8 0.69
20 5-13 3039 0.19
23 9-14 29.9 0, 74
22 5-15 28,9 19
23 5-16 27.9 79,5 3800
24 5-17 2639 - 42,8 1150
25 5-18 25.9 2234 325
26 5-19 24.9 19,7 225
27 5-22 23.9 4,42 180
28 5-23 22,8 72,2 3500
29 5-24 21.8 5,32 225
30 5-27 17,5 72,3 2400
31 5-28 16.5 71 2400
32 5-31 13.5 27,8 700
33 6-1 - 12,5 3,61 90
34 6-2 37,7 1,61 72
35 6-10 29,9 1,33 65
36 6-11 29.5 2,43 150
37 6-12 28,5 1,64 90
39 6-29 11,8 3,6 90
40 6-30 10,8 5.6 100
4) TH2 14,8 2.51 65
42 8-3 13,8 5.0 220
43 7-4 12,8 114. 2900
44 TH5 11,8 7,25 72
45 7-23 19 3.63 135
46 7-24 18 5.02 170
47 7~28 14 2,54 65
48 7-29 13 6.95 80
49 7-30 12 8,5 62

37
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Alfred W. Klenent, Jr., Radiction Lffecte of Vespons Branch
Mivisfon of SLology and Mecictne

RESULTS OF HARINE BLOLOCY SURVEY OF THE EPG DANGER AREA « OPERATION HARD

BRE. + AWK

Attached {2 a consolidated report of the ésta obtatned at EPG during
the marine bflology survey of the Canger crea for your inforcatton.
I an aleo receiving data from the "Guen” survey which I will forward
upoa completion of the survey. In the mcantine I will pass the daily
reports to you informally.
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 STA” COSADENATES Wate® SAYPLES PLANKTON External* Date of|
 

 

 

RR. ON B don'liter dépa/ce Canna Counting
Deg-KinDeg-Min Surface25m 50a 100a 3000 nr fbr Secples

34 10-50 161-50 255.~801 96 - 331 13000 0.14 8 Aug. 5

33.) 10-50 161-00 1252 234 931 4560 a 2600 0.11 ”

35 121-40 161-06 9218 1617 12383 €474 368 1569$8 0,06 9 Aug. §

36 812-30 161-00 44400 46800 15700 - $180 125000 0.15 “
3. «13-20 «162-00 33100 53100 20300 15400 3190 851000 0.22 ”

38 13-20 160-10 75500 101000 47400 1690 W110 213000 0.25 ”

39 32-30 1€0-10 59800 69860 23000 6260 28000 3100090 0.22 10 Avg. §

32. 11-40 160-10 5500 4970 26300 13700 6300 187006 0.2L "
31 10-50 160-10 2490 9040 11300 2190 3760 3550 0.30 “

29 «10-00 161-00 130 0 0 Q 9 5650 0.175 ll Aug. $
28 10-00 161-50 160 65 0 0 0 5110 0.08 "
27> 20-00 «162-40 130 0 0 0 - 410 0,12 ”
13-10-50 162-40 72 0 0 6 180 2560 0.12 "

1 214-40 162-40 1300 «61100 52300 0 370 3320 0.30 "
37) 11-50 161-50 37000 35600 42400 3900 3900 27100 0.34 "

2 12-30 161-50 53400 50500 157300 5400 6090 34900 0.27 "
4 13-20 161-50 218000 202000 §5000 1740 4300 §=©190000 0.20 "

5 13-20 162-40 18300 16300 710 97 5700 21900 0.15 12 Aug. §

? 12-30 162-40 13200 17900 1460 1040 3330 17600 - .

8 12-30 163-30 3830 3510 52 1610 2050 9110 0.22 "

6 13-20 163-30 72 460 460 1610 1870 7110 0.43 *

9 13-20 164-20 1700 640 1180 130 460 1070 0.45 “
lL 12-30 «164-20 237 0 0 0 772 1060 0.16 “
16 «12-30 «165-10 4550 1f00 1360 £05 2630 4670 0.22 “

10-13-20 «165-10 65 0 9 0 0 1580 0.20 13 Aug. £

17 «13-20 =166-00 770 620 0 97 0 1270 0.13 ”
18 12-30 166-00 194 0 9 0 0 1740 0.18 ”

22 «11-40 166-00 497 o 50 Q 720 1600 0.2% "

19 =611-40 «165-10 6710 6840 9440 $010 2460 8320 0.70 "

15 11-40 164-20 1210 94290 695 920 2720 4060 : "
20 «610-50 164-20 0 0 0 0 0 1510 0.14 "

21 10-50 165-10 319 0 60 0 0 1770 0.18 14 Aug. §

23. (10-50 166-00 Q 9 0 0 _ oO 293 0.16. "

24 10-00 165-10 252 97 139 0 0 3410 0.20 .

25 1¢0-CO 164-20 178 0 0 6 0 6780 0.17 *
26 «610-10 163-30 Qo 463 0 0 Q 5060 0.22 "

14 10-50 163-36 Q 0 9 0 198 1949 0.10 .
12 11-40 163-30 640 (10301930 0 360 5410 6.18 15 Aug. $

NITE: ALL dpm gross bata,

* Measured 3 ft, above water surface.

58, &0, 37 zn®>, ba“? ta order of abundance found.Gc:ca Spectra Station No. 2: Co ’
Station Ro. 4: Secs,

On: fish found betveen stations 10 and 1?: fiver 45000 drag mygclegt*80 Spa/g wet.
Gama ecthyrity fa moscle ts snprox. 20% Zar*, reczinder Co i, 9, in liver about
28% ds 22°? and ebout 75% Co?!» 58,
Petvczea 9 and 19 August plenktoa average half life found to be 14 days.



feptezter 9, 1958

FiO, ALE

 

fr. Laurea B&B, Donaldson
Letorstosy cf Qadiztion Elotogy
University of Fashinston
fFeattle, Mashingtos

Tear Leurea:

fs you knows by now the EPG dancer area hag bean cleoetablished.,
The efforte of you aod your group vere certeinly epzrecteted fe
thle respect, excpecfally in vlew of the adécd lead pieced on the
leserctory. The mrring evrvey epprared to be wholly cuccece ful,
I¢ was @ plessure for wm to be eble to verk vith Prenk Levosza’s
greup. fF eorld eleo llke to aenticn the ostetanding vork of Ele
Cantr{) end Fill Charpion in preparatfioa for the turvey.

Fefcre Z left EPS Prank arraazedéd to tend further deta to ee at
Veshingtea eiich T eg now reecivlag @uring the present survey.
Fince I za not cure thst you are getting this cata, I elll forverd
it to you from bere, The data recefveé so Far ara enclosed,

Teomke aecafa for the cocperatica you pave vs, I éa jocking
forvard fo making a vfieit to the laboretory these es cosa as
{ heve the opportsnity.

Fincerely yours,

Alfred ¥. Klencat, Jr.
Rediation Effects of Vcapoas Brench
Tivisicos of ElLolecy cand reticine

Enclorrés:
Marins Blology Survey Procren 49

ee: Oc, C, L, Denhes
‘ pr. C. Ww. Chilling

“Ly Or. A. H. Ce;rear

Ere

| AsTerent: nf

\ oe 9/9/58
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CIORVIRATES WATER APPLES PLASETOS External
Cosnting 8 E épa/liter dpe/biter,1y 7

rete Deg-lin Der-Kin Surfece 25a 50x 1602 300m CL erfhr
3 Tept.58 12-390 161-50 0 0 8 Q 9 250 -

“ 13-20 161-50 0 Q 0 8 0 7390 -

" 14-10 161-50 0 1060 0 0 0 560 -
" 1§-00 161-45 230 2290 §=6©3409 C4 £90 £496 -
" 19-51 161-39 70600 6209 110090 679 0 6690 -
“ 16-40 161-39 $20 $0 1200 & 0 €10 =

§ fept.58 14-26 159-22 14000 12959 &700 720 1090 7600 -
12-67 «52-42 14500 11050 22600 £50 - - -
14-25 157-01 26050 17090 3861160 70 $79 4960 -
14-55 156-74 17690 15990 12000 9 Q £400 -
14-20 155-45 15390 216000 15090 0 9° §c00 -

6 fcept.§58 12-3§ 154-58 259 5690 &100 $40 8 2700 -
12-52 154-14 9600 3389 862700 Q 1260 2000 -
12-83 153-18 6 740 =—-55500 1766 169 270 -

S$ fept.568 13-16 156-09 £200 E300 9100 .$50 0 §289 -
§ Sept.58 12-46 152-35 17090 13600 14959 1109 Q €500 -

13-28 1251-51 43090 2600 3100 439 0 24%) -
14-14 152-05 2990 3500 3590 2120 $60 3509 -

§ fept.58 13-44 157-38 5750 5900 §=653&) 970 Q 3100 -

7 fFepe, 58 15-00 150-16 1260 $59 969 0 Q 750 -
14-C0 143-15 275300 2260 1499 0 0 1€99 -
13-60 «147-55 £90 649 7700 0 9 2209 -
13-55 146-57 0 740 6 0 0 8&0 -
14-45 146-68 2160 1960 220 0 0 $00 -

4 fert.§58 17-02 169-44 1709 $209 7£00 0 Q 5399 -
16-05 169-21 3696 1600 82109 6 6 €30 -

§ Sept.5§8 1215-60 165-09 11600 12099 25090 420 9 €309 -

7
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PEARLS BIOLOGY SEAWEY PAOTRA 46

(Continuzd)

Station at 15°S1'N 161°39'E Canna epectra (3 Sept.) in order of cbundence

pals 60 ._35
con, Co’, , co , ir”.

Station at 14°26'N 159°22'E 7 epectra (5 Sept.)
é

Co°8 , ral4d | Co??, co”? a 5 (trece).

Etation at 13°16'R 15°09 'B (6 fept.)

co88, pal? 6957, co6, 2x95

Statfas 12°46'm 192935'E f{ch (total) 6300 ¢pa/g wet cross ff end

water exnples cor8, pal4d, Cor? co? (6 €ept.}.

Etatian at 13°44'N 157°36'E (7 £ept.) .

£0 95~

2» tPF efCo78 path? Co?’, Co

Stetion at 14°C9'N 14995'E (7 fept.) {ich liver 1100 cpa/g wet gross

rmoccle &7 cpa/g vet groee fi.

ftatioa at 15°O0'N 162°45'E (4 Sept.)

coF8, en®>, co?) co®, 2095, ral? Cerocey,

Station at 17°00'N 160°A4'EZ (4 Sept.)

coro paltd | mn®5 | Co’, co®?, 20°,.

Stetica at 19°CS'N 169°D9'Z (S fept.)

Coe pal) zn®>, Co?, cot?” ry?9,
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0
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MARINE BIOLOGY SURVEY PROGUEM 49

(Continued)

Septenber 1958

 

 

 

 

COORPINETES KATER SAMPLES PLANKTON External

Counting y E donf/liter cpafee 7
Date Dop-}Min Dec-tin Surface 25a 50m 1002 300n mrfhr

Ll Fept. 56 10-02 154-22 1100 1109 740 0 0 2200 -
11-01 155-04 2200 3690 3690 0 ® 1206 -
11-57 «155-45 14000 12000 14690 100 0 6900 -
13-00 156-25 £400 4700 93100 Go 5600 2300 -

' 12 Cept. 5B 12-09 156-56 3300 §409 670(7) 2500 6 2499 -
11-02 157-28 9 6 0 9 $0 1£0 -
160-03 «158-60 0 0 6 56 0 230 -
11-60 159-06 1860 82100 2200 4450 1400 640 -

10-22 «159-56 0 9 0. 24 170 270 -
O&-46 169-46 640 420 0 0 0 120 -
10-30 161-43 0 6 0 0 70 159 -

END OF SURVEY

Etation at 11°57'R 150°18'E (11 Sept.)

Co38, zn®, palo, cos? Co®9, 7x95,

ftation at 11°S7'N 155°45'E (LL Sept.)

co®8, co57, co, pal, 2299,

 

NOTE: ALL gacma enitters cetermined from gemma epectroreter esta at stations
indleated ave in order of abundence (highest listed first).

 

Fron:
Alfred ®, Rlenent, Jr.
Radiation Effects of Feapoas Branch
Divicion of Biology and Mecicine
U. & Atocle Energy Corciccion
Vashington 25, D. C.

Eeptenser 16, 1958
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“RINE BIOLOGY SURVEY PROCTAM 40
(Continued)

fepterber 1958

 

 

 

CooRLIReTes WATE? EAPOLES PLAEXTON External

Counting 8 E doa/liter cpufee 7
Dete Ler-iHin Dec-Min  Curface 25a 50m 10a 300a scfhe

ll Eapt. 56 WG-92 154-22 1109 1109 740 6 0 2200 -
11-01 155-04 2280 16% 3£00 0 0 1206 «-
11-57 155-45 14900 117000 14050 160 9 6000 -
13-60 156-25 4400 £700 3160 0 $690 2900 -

12 fept. 58 12-09 156-56 3900 $409 670(7) 2300 0 2400 -
11-61 157~28 0 0 6 G 90 LE9 -
16-03 158-00 8 0 S 56 6 230 -
11-00 159-06 1&60 2160 2200 4409 1450 640 -
10-22 159-56 ee *) 0 4 170 270 -
OS-46 160-46 646 420 ¢ 6 0 120 -
10-30 161-43 G6 0 6 9 70 159 -

END OF SURVEY

Etation at 11°57'N 150°16'E (11 Sept.)

C08, zn65, £3140 | Co?! C06, zr),

Etetfon at 11957'M 155°45'Z (C1L Ecpt.)

co98, co57, co®, pal4?, 7299,
 

HWS: ALL garma emitters determined from gama epoctroemeter cata et etsticns
indleated are in order cf ebundance (highest listed first).

 

From:
Alfred W, Rilement, Jr.
Reclation Effects of Keapons Branch
Bivirion of Efolosy end Medicine
U. $. Atocle Energy Comferston
Washincton 25, BD. C.

Eeptecber 16, 1958

gq?
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Eeptenver 16, 1958

ALFRED W. KLEMENT, JR.
RADIATION EFFECTS OF WEAPONS BRANCH
DIVISION OF BIOLOGY AND MEDICINE
U. S. ATONIC ENERGY COMASSION
WASHINGTON 25, D. C. PRIORITY

USAEC
ENIVETOR
M. I.

TO LOWMAN FROM KLEHENT PERIOD MARINE SURVEY DATA RECEIVED AND APPRECIATED PERIOD

HAVE PASSED IT TO DONALDSON PLRIOD SURVEY APPARENTLY SUCCESSFUL FERIOD RESULTS

INTERESTING END BHREW-AWK
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