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| EPORT CF PU"LIC NEALTH 3ERVICE CFF-3ITE
NADIOLOGICAL MONITORIMSG DATA

CPERATION HARDTACK
PHASE I
1958 -

During the Spring and Summer, 1928, test series at the
Pacific Proving Grounds the Public 'Jealth Service operated an off-

site radiological safety program under an agreement with Joint .
Task Force Seven. Details of the Public Health Service operation by
are covered in “lanual for Public Health 3ervice Participants - //{ L

Operation HARDTACK."

FI)3 Officers stationed on each of the close-in populated
atolls of Utirik, Ujelang, Rongelap and Wothn secured dsta on
radiation levels and collected environmental samples for labora-
tory counting, In additinn, data on gamma levels were obtained
by weather personnel at the following locations: Kwajalein,
ilidway, Wake, Guam, Truk, Ponape, Tarswa, Nauru, [ajuro, Kussie,
and “apinga marance. These locations cover an esrea of enproxi-
mately one thousand mile radius from the testing area.

On each of the islands operated by P!i3 persornel a moni-
toring station was established in the camp site near tiie native
village. 2t each of these statinns indine, air and rainfall
fallout samples were taken as well as daily gamma readings. A
continuous gamma recorder was used along with an AYM/PDR 27F
Radiac instrument. £4 high range AN/PDE 1BA radiac irstrument
and a cutie pie for Dets 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 PH5 Officer.

A1l of the sample collectnrs, the gamma recorders, film-
hadge 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-

“tinn., 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 statisned there with
supervision and consultation from the PHS. Radistion exposures
on these islancs were negative, hut the records are on file with
the Fublic Health Service should there be any questinn,

During the perind of the tests 2t J~hnston Island, the
Service operated monitoring stations (air sampling and contiru-
ous gamma moritor recorders) on the principle islands of the
Hawaii group. This was done in conjunction with the Territorial
Health Department an¢ at their request. Data from these stations
show no increase ahove backcround.

The purpose of this report is to present data from statirns
operated by PH3 personnel. It will be subject to additional study
ard analyses in an attempt to further determine its significance.
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APPEMDIX 1
EXTEDNAL GAMHY DATA

During the operation four carma intensity readings daily
were taken at the populated off-site 2tolls utilizing a radiac
meter AN/PDR 27F, calibrated acainst a standard consisting nf 7
micrograms of Nadium, Following each test hourly readings were
taken for an interval of time dependent upon fallout forecasts,
wind conditinns 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
st 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 tahulated and
are compared with a calculated 70 year dose in TARLE 1. The

.computation for these exposures are attached., The twn exposures
agree quite well when cne considers that one is an infinite ex-
posure. In a furtker comparison, the irdicated dose on the film-
badges exposed for the entire operation is also included.

' TAPLE 1,

ATOLL CUNULATIVE CALCULATED FILM BADGé

EXPOSURE 70 YEAR BOSE DOSE
LOTHO 142 or 194 nr Badge Watermarked
RONGELAP 285 mr 469 mr 393 mr
UJELANG 222 mr 251 mr 334 ar
UTIRIK 23C mr 399 mr 307 mr
PATRY TS, 2.605/6:‘ 3.492 fir -
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UATLY AVERAGE READINGS

(mr/hr)
UDATE  UTIRIX  UJELAG  WOTIIO  RONGELAP  PARRY IS.  EMIWETCK
4/11  0.01 0.02 G.02 0.02 0.02 -
5/¢ 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 ¢.01 0.15 .02 0,02 0.02 -
5/10 0.01 0.15 0.02 0.02 0.62 -
5/11  0.01 0.13 0.02 0.02 0.02 -
5/12 0.01 0.09 0.02 0.02 .02 -
5/13 ©.13 0.08 0,02 0.02 0.02
5/14 1.00 0,22 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 -
5/17  0.45 0.25 0,20 0.70 5,00 -
5/18 0,40 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 0,11 0.27 3.10 2.40
5/21 0.28 0.20 0.0¢ 0.25 2.50 2.10
5/22 0.22 0.17 0.05 0.22 2.30 1.90
5/23 0.20 0.17 0.05 0.18 3.00 2.20
5/24 0.19 0.15 0.04 0.17 2.40 1.60
5/25 0.18 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 0.11 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 0.12 1.10 0,80
6/3 0.10 0.10 0.03 0.11 1.20 0.80
6/4 0.10 0.10 0.03 0.09 1.10 0.70
¢/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 C. A0 0.60
6/8 C.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
€/11  0.10 0.08 0.03 0.07 0.€0 0.35
6/12 ©.09 0.06 0.02 0.07 0.70 0.35
6/13 0.07 0.07 0.02 0.07 0.60 C.40
6/14 0.06& 0.09 0.02 0.07 0,60 9.40
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
¢/17 0.05 0.07 0.02 0.06 .43 0.30
¢/18 0.04 0.06 0.02 0.06 0.42 0.25
6/19 0©.04 0.05 0.02 0.0¢ n.38 0.25
6/20 ©.05 0.06 0.02 0.0¢ 0.36 0.25
6/21  0.05 0. 06 0.02 C. 06 C.30 0.25
¢/22 0,04 0.06 0.02 0.06 0.27 n.20
¢/23 0.04 0.06 0.02 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 0.05 0.25 0.20



DAILY AVERAGE TEADTIH

{(mr/hr)

DATE UTIRIK UJELA™MG  WOTIO  ROV'GELAP PARRY IS, EMIWETCK
¢/26  0.05 0.05 0.C2 0.05 0.22 0,20
6/27 0.05 0.05 0.02 0.05 0,24 0.20
6/28 0.04 0.05 0.02 0.05 C.90 0.20
6/29 C.04 0.05 c.02 0.06 0.80 C.30
6/30 0,04 0.25 0.02 0.05 1.30 C.55
7/1 0.04 0.18 c.02 0.05 C.00 C.30
/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 c.18 0.€0 0.25 0.60 0.25
7/5 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
/7 0.04 G.12 0.13 0.10 0.40 0.20
7/8 c.04 0.11 0.11 0. 10 ¢.35 0.20
7/9 0.04 0.10 .10 €.10 0.28 .20
7/10  0.04 0.09 0.09 €.0% C.24 0,15
7/11  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  C.04 0.08 C.0P c.07 .08 1.00
7/14 C.04 0.C7 n.05 G.07 1.30 0.30
7/15 0C.04 0.C7 0.05 €.04 0.°C 0.20
7/16 0.05 0.06 €.04 0.04 0.70 0.15
7/17  0.07 5.06 0.06 0.04 0,60 £.15
7/18 C€.05 0.06 0.09 £.04 0.50 0.15
7/19 0.05 0.06 0.08 0.04 n.35 0.15
7/20 C.05 . 0.06 0.08 0.04 9,25 C.15
7/21 .05 .06 0.08 r.04 G.28 .15 -
7/22  0.06 0.05 .07 .04 .24 ¢.15
7/23 ©,06 C.06 .07 £.04 0.23 c.15
7/24 C.04 .05 0.06 C.04 0.22 <. 10
7/25 0,04 T, 06 .06 .04 121 0. 10
7/26 C.04 ~, 06 r.CT ~,04 C.19 ~.10
7/27 (.05 0.0¢€ C.Ce .04 0.20 0.10
7/28  2.06 - 0.0€ 0.04 .19 n, 10
7/29 (.04 ¢.05 0.06 £.04 0.18 c.10
7/30 ~ 0.05 2,05 0.04 0.17 0.10
7/31 - C.05 0.05 C.04 0.15 0.10



70 _YEAR AIR DOSE CALCULATIOMS

As a consideration of the infinite doses received from
operation HAROTACK on the various islands, the fallout incidents
were treated separately. This sssumes a hackground increase due
to a particular detonation and the infinite dose received from
that particular event is calculsted., 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
perind., 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
2ccording to the Empirical Felationship for Fallout Rt=f.t

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

ba= & R, (1-tz"0‘2)

Or Ja= q R.
Where Da= The gamma dose in air from H+l to a later time t,
R; is the dose rate at H¥l and can be obtained from the equatinn
Ry= f Ry

Where R, is the dose rate at some time other than H+l and f
is 8 proportinnal factor relating the two.

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



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 (H+00)=209 x 5.0

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

Fallout occurred on 7/3/58 at E+12, The doserate:
Rt=0,48

R;=21 x 0,48 mr /hr
=10,08

Da(H+12)=10,08 x 2,0

Da(t1+00)=10,08 x 5.0

Da =10,08 (5.0-2,0)
=30.32 mr

Total dose in Air=439+30,32=4€9.32



7C_YEAR AIR DOSE CALCOLATICNS
UJELANG

Fallout occurred on 5/7/58 at H+34,.. The doserate
Rt=0.30 mr/hr

74 x 0.3C mr/hr
22,20

Ry

The Dose in Air is
Da(H+34)=2.5 x 22.20
Da(li+00)=5.0 x 22.20
ba =(5,0=2,5)22.20
=55.5 mr
Fallout occurred on 5/1¢/58 at H+110. -The doserate
Rt=0.25 mr/hr

Rl=6.25 x 300
=75.0 mr/hr

The Cose in Air is

Da(B+110)= 75 x 3.1

Da(H+o0) = 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

Ry=0.29 X 76
=22,04

The Dose in Air is

Da(E436)= 2.6 x 22,04

Da(E=00)#* 5.0 x 22.04

Da =(5,0-2.6)22,04
=52.29 mr

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

55.5 + 142.5 + 52.98 = 251 mr



70 YEfR AIR DOSE CALCULATIONS
UTIRIK

Fallout occurred on 5/15/58 at H+75. The doserate
Rt=1,0 mr/hr

R.=160 x 1.0
12190 mr/hr

Da(l1+75)= 2,7Tx190
Da(H+o0)= 5 x 190
Da =(5-2.9) x 190=399mr



79 YEAD AIR DC3E CALCULAT.0M3
LOTIO

Fallout occurred on 5/16/58 at H198, The doserate

Rt=0.23 mr/hr

R,=f Rt
=270 x 0.23
=62.1 mr/hr

1
Da(B+c0)=62.1 x 3.0
Da =62.1 (5.0-3.1)
=118 mr

Da(B+98)=62.1 x 3.
5

Fallout occurred on 7/3/58 at H+15, The doserate
Rt=1.00 mr/hr

R].:f Rt
=27 x 1,00
=27 mr/hr

Da(l+15)= 27x2.2
Da{litoo)= 27x5.0

Da 27(5.0-2.2) .
5.6 mr

Total Dose Neceived = 75.6+118 = 193.6 mr



70 YEAR AIR DOSE CALCULATIONS
PARRY I5LAND

Fallout occurred on 5/14/58 at H+30., The doserate
Rt=19.0 mr/hr

164 x 19

%1 = 1216 mr/hr

Da(H455)=2,5 x 1216
Da(H+©0)=5.0 x 1216

Da=(5.0-2.5) 1216

= 3,040 mr

Fallout occurred on 6/30/58 at H+30. The doserate
Rt=1.08 mr/hr

1= €4x1.08=69 mr/hr

= (5.0-2.3)69

= 172 mr

Fallout occurred on 7/14/58 at H150. The doserate
Rt= 1.06 mr/hr

R,= 115x1,06

1 122 mr/hr

Da=(5v 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 Rad3afe
stations were maintained by PHS personnel (liQ JIF-7). This
survey consisted of the setting up of about 15 film badge
stations at various points on the islands., Station Mumber 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 particulsr, 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 MNumber One
at start of operations that were to be collected at two-week
intervals and at the end of the series to give a8 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 éxposure 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, Tke complete data are presented in tabular form
accompanying this summary. A brief discussion of the results
will be given here. For specific information nne 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 mr
' on Utirik and Wotho to about(900 Pongelap. The average

total station dose on Ujelang was about 550 mr. The cumulative
dose badges at Stations Mumber 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 lYotho appear to be watermarked, thus accounting for the
abnormally high readings on these badges.



FIL) CALGE DATA - WCT.

STATICN FLGE TO  JGSE FRCL TO  DCSE FRC1 TO DO3E  TOTAL
", 1 4/18 5/15 147

Mo, 2 4/1& 5/15 130 5/15 ¢/24 # 50 6/24 8/1 122 302
'n. 3 4/18 §/15 147 5/15 €/24 # 50 6/24 8/1 180 377
t'o. 4 4/18 5/15 132 5/15 6/24 & 50 6/24 8/1 140 330
"o, 5 4/18 5/15 130 5/15 6/24 ® 50 6/24 e/1 137 316
Mo. 6 4/18 5/15 123 5/15 €/24 & 50 6/24 8/1 113 286
“o. 7  4/18 5/15 124 5/15 6/24 # 50 6/24 B/1 295 4069
'e. & 4/12 5/15 140 5/15 ¢€/24 £ 50 /24 8/1 - -
Mo. 9 4/12 5/15 - 5/15 ¢€/24 ® 50 ¢/24 ¢/1 137 -
M2.10  4/12 5/15 129 5/1¢ 6/24 £ 50 6/24 8/1 - -
Mo.11 4/10 5/15 127 5/16 6/24 # 50 6/24 ef1 - -
'0.12 4/16 5/15 164 5/16 6/24 £ 50 6/24 8/1 193 407
Mo.13  4/18 5/i5 - 5/16 6/24 ¥.50 6/24 8/1 - -
0. 14 4/12 5/15 127 5/16 6/24 % 50 6/24 8/1 502 679
Mo. 15 4/18 5/15 50 5/15 6/26 2 59

1's.16 4/18 5/15 92 5/15 €/26 % 50

Mo. (&) 4/17 €/3 227

'o. 1(8) 4/17 ¢/24 193 -

o. 1(18)4/17 €/1 757 - Sadge watermarked '

No. 1(12)4/17 &/1 805 - Dadge watermarked

% less than 50 nr,

A\



FILM DADGE UATA - ROVGELAP

STA-
TIOM FRO:i TO DG3E FRCH TO  DOSE FROM TO DOSE FROM TO  [CC3E  TCTAL
No.l 4/12/°5/16 160
Mp.2 4/12 5/16 301 5/16 6/13 548 6/13 7/11 17} 7/11 7/31 130 1150
No.3 4/12 5/16 280 5/16 6/13 418  6/13 7/11 139 7/11 /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
Mo.5 4/12 5/16 240 5/16 6/13 403 6/13 7/11 138 7/11 7/31 000 781
Mo.& 4/12 5/16 253 5/16 6/13 397  6/13 7/11 137 7/11 7/31 000 787
Mh.7 4/12 5/16 265 5/21 6/13 362 6/13 7/11 133  7/11 17/31 000 760
Mo 0 4712 5/16 2717  5/16 6/13 371 6/13 7/11 144 7/11 /31 134 926
0.9 4/12 5/16 285 5/16 6/13 392  6/13 7/11 139 7/11 7/31 106 922
MNol0 4/12 5/16 310 5/16 6/13 403 6/13 7/11 142 7/1} 7/31 155 1010
Noll 4/12 5/15 263
Mo12 4/12 5/16 350 5/16 6/13 578  &6/13 7/11 165 7/11 7/31 125 1218
Mo.l (12) A1l camp end of series badge:

4/12 7/31 393 393
Mo.1l (8) 8 week badge: )

4/12 6/6 212
No.l (10) 10 week badge:

4/12 6/20 288



FILA BADGE DATA - UTIR

3TA-
TION FLCH TO DOSE FROM TO DOSE FROM TO DO3SE FROM _TO  DOSE TCTAL
MNo.l 4/16 4/29

No.2 4/16 5/13 670

Mo.3 4/16 5/28 133

MNo.4 4/16 6/12 121

Mo.5 4/16 7/30 307 307
MNo.6 5/14 6/12 126 6/12 1/15 #50 7/15 1/30 83 -
No.7 4/16 5/14 122 5/14 6/12 971 6/12 7/15 850 7/15 7/30 82 351
No.8 4/16 5/14 118 . 5/14 6/12 146 6/12 7/15 850 7/15 7/30 83 397
No.9 4/16 5/14 149 5/14 6/12 59 6/12 7/15 2850 7/15 7/30 - -
Nol0 4/16 5/14 107 5/14 6/12 136 6/12 7/15 2850 7/15 7/30 87 360
Noll 4/16 5/14 114 5/14 6/12 152 6/12 7/15 &850 7/15 7/30 €2 398
Mol12 4/16 5/14 107 5/14 6/12 137 6/12 7/15 £#5¢ 7/15 7/30 54 348
Mol3 4/16 5/14 142 5/14 6/12 149 -6/12 7/15 #5¢ 7/15 7/30 86 427
Mol4 4/16 5/14 155 5/14 6/12 123 6/12 7/15 250 7/15 7/30 96 424
Nol5 4/18 5/15 183 5/15 6/12 184 6/12 7/15 £#50 1/15 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 2850 7/15 7/30 £50 399
Mol® 4/18 5/15 302 5/15 6/12 - 6/12 7/15 #50 7/15 7/30 -~ -
Mol9 4/18 5/15 128 5/15 6/12 151 6/12 1/15 #5¢ 7/15 7/30 13 402
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



. .
FIL! BADGE DATA - UJELAMG

STA-
TION FRG: -TO  DOSE FROM TO  DOSE:- FROM _TO * DOSE ‘FROM TO DCSE TOTAL

Mo.1l 4/18 5/16 230 5/16 /13 250 €/13 7/11 150 1/11 7/31 137 567
No.2A 4/18 5/16 227 5/16 6/13 #50 ¢/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
0.3 4/18 5/16 222 5716 6/13 £50 &/13 7/11 132 7/11 7/31 - -

Mo.4 4/18 5/16 223 5/16 6/13 £50 /13 7/11 139 7/11 7/31 107 519
No.5 4718 5/16 233 5/16 6/13 £#50 6/13 7/11 168  7/11 1/31 200 €49
No.6 4718 5/16 224  5/16 6/13 £5¢ 6/13 7/11 158 7/11 7/31 130 562
Mo.8 4/20 5/16 241 5/16 6/13 50 6/13 7/11 138 7/11 7/31 14} Z70
0.9 4/20 5/16 268 5/16 6/13 53 6/13 T/}1 164 7/11 17/31 139 624
Mol0 4/20 5/16 210 5/16 6/13 250 6713 7/11 149 7/11 7/31 137 54¢
Moll 4/20 5/16 200 5/16 6/13 %50 6/13 7/1} 137 7/11 7/31 147 534
Mol2 4/18 5/16 222 5/16 6/13 £330 6/13 T/11 173  7/11 7/31 130 575
»ol13 4/18 5/16 195 5/16 6/13 230 6/13 T/11 121 7/11 7/31 122 488
Nold 4/18 5716 220 5/16 6/13 250 6/13 7/11 17} 7/11 7/31 159 600

Mo. 1 (2) 155
To. 1 (8) 188
Mo. 1 (12) ' 334

Z Less than 50



APPENDIX 111

I0DINE SANMPLING PROGHAH

During the 1958 EARDTACK series at PPG 2 new type of sempling
was intrcduced to study the Iodine-131 concentration in air from
fallout and to determine the possibility of such sampling in off-site
monitoring for e test series,

The icdine sempling progrem was carried out on the five popur
lated atolls Eniwetok, Wotko, Ujelang, Utirik and Rongelap, Since
iodine is geseous and is not trapped by filter paper e low volume
air pump was used which pulled a2ir thrcugk a cartridge filled with
activated charcoal which will collect gaseous iodine, The intake end
of the cartridge 21so has a [ISA filter to collect any iodine that
might have been deposited as particulates and to prevent the other
perticulate activity from entering the chercozl filter, These cart-
ridges are then counted by use of a single ckannel analyzer and the
iodine concentration extrapolated back to the end of collecticn,

The results of these data have been tabuleted and zre 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,



T0DINE SANPLE DATA - LBCMNGELAP

>ALPLE  DITE AT EMD TIMC AT EIMD 3£PLING PERIOD  SANPLE 1IC/0i3 AT END
MU IBeER  CF CCLLECTION OF CCLLECTIQN WOUR OF CCLLECTIOM
1 05-C4-50 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 05-1¢-58 0700 31 Counting invalid
7 €5-17-58 Cc200 25 64.00
8 05-12-58 0800 25 34.40
9 05-19-58 0800 24 24,30
10 05-20-58 0800 24 125.50
11 05-21-58 0200 24 89.10
12 05-22-58 0900 25 94.i0
13 05-23-58 0830 23.5 115.00
14 05-24-58 Sample Lost
15 05-25-58 0930 23.5 85. 60
16 05-26-8 1015 24.75 65.00
17 €5--27-58 1000 23.75 £9.50
18 05-28-58 €930 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 - 23.25 35.70
22A C5-01-58 1900 24 ' 39.00
22B 06-02-58 1900 24 43.00
23 C6-03-58 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 Yiotor Failed



T10DINE SAMPLE DATA - WOTHO

SAMPLE DATE AT END TIME AT END SANPLING PERIOD SAMPLE !MC/E3 AT END

NUIBER  CF COLLECTION GOF COLLECTION EOURS 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 1630 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 2 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 m "w w = o« ground
25 07-28-58 1230 24 0.08
2 07-29-58 1230 24 2.55

27 07-30-38 1230 24 2,25



SAVFLE DATE AT END

IODIME 3AMPLE DATA - UTIRIK

TINE AT END

SANPLING PERIOD

SAMPLE MMC/MS AT END

NUMSER _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 0S-14-58 1115 Sample lost

4 05-15-58 2045 21.4 29.90

S5 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

18 05-22-58 1800 24 65.40

28 05-23-58 1800 24 59.70

38 05-27-58 2200 24 26,30
48 05-23-58 2220 24 41,30

SB 05-31-58 0615 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 06-17-38 0630 24 9.30
20 06-29-58 0330 24 4,34
21 06-30-58 0530 24 2.35
22 07--04-58 0230 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

4



I0OINE SAEPLE DATA - U. _ANG

SALPLING PERIOD SAMPLE iNC/&3 AT END

TIME AT END
OF COLLECTIOM

SAMNPLE DATE AT END
NUBER _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
11 05-24-58 0810 23,67 27.80
12 05-25-58 0800 24 80,7C
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 06-02-58 1900 24,75 10,70
19 06-04-58 1045 24 17.40
20 06-05-58 1045 24 22,90
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 06-2%-58 0930 24 570
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 0930 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
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



MUIER  CF _CoLtECTICN

OF CuLLLClIuN

HOR 5

OF LLLLZG.

IR

1 05~16-58 1100 24,5 132

2 05-17-58 0800 21 560

3 05~18-58 0930 25,5 216

4 05-19-38 0900 23.5 205

5 05~20-58 0800 23 200

6A €5-21-58 0800 24 130

63 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
11 05-27-58 0845 24,50 36,60
12 05-28-58 0815 23,50 73.80
13 05-29-58 0815 24 29.90
14 05-30-58 0830 24,25 22,10
15 05-31-58 1030 26 32,60
16 06-01-58 0950 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
204 06-07-58 0800 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 06-13-38 0845 23,5 21,20
26 0¢6-14-58 0945 25 13,70
27 06-15-58 1600 24,25 9.50
28 06-16-58 3845 22,75 12,40
29 06-17-58 0845 24 3.35
30 06-18-38 0930 24,75 4.90
31 06-19-59 0500 23,50 20,70
32 06-20-58 1000 25 6.10
a3 06-22-58 0830 46,5 Indistinguishable f rom Backgroungd
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
ar 06-26-58 - 0820 22,67 3.00
38 06-27-58 0830 24.17 6,90
39 06-28-38 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 0640 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 1115 26.5 Sample lost
58 07-23-58 1645 29.5 Indistinguishable from Background
59 07-24-58 1345 21 2,00
60 07-26-58 0900 43.2§ 0,73
61 07-27-58 0920 24,33 2,25
62 07-28-58 0850 23.5 0.46



ApPEMDIX 1V

FALLOUT AI'D RAIM SALPLING PROGRAN

Precipitation was collected at six stations in and about
the Eniwetok Froving Ground., 3ampling stations were maintained
on Parry Island, SEniwetok Island, Rongelap Island, Ujelang Is-
1and, Otirik Island and Yotho Island.

The samples were collected in weekly compgsites, the pre-
cipitation falling in a collector funnel of 0.4 ip area and
detained in a carboy of approximately 19 liters volume., The
depth of precipitatinn 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 fallout ints the collecting hottle and
thorouchly mixing the contents in the bottle by vigorous shaking,
a one liter sample of the original collecticn was sent to the
laboratory 2t Parry Island, Five fiundred milliliters of this one
liter sample were evaporated to cryness on aluminum planchets.

Taese planchets were counted for ¢ross beta activity in the
central laboratory of the Fuhlic Health Service Radiation Surveil-
lance Metwork in Washington, D.C. The counting was performed in
a NiiC 7% Proportional Chamber using P-10 as the counting cas.

This equipment cperates with an efficieacy of about 35% for
Strontium-Yttrium90 beta particles. The samples were counted
twice approximately 7 days apart. !ssuming_the Way-Wigner Lela-
tion for the decay of fission products of U235by slow neutrons
(2T 1.2= 25Ty 1.2) the activity of the sample wes extrapolated
to t%e time of end of collectinn, Tiie results of these water
samples have been tabulated and are attached.

As an additinnal project many of these samples were count-
ed daily and the decay curves run to check the tyne of decay.
They were found to acree quite closely with the Way-ilegner "1.2
law."” £ plat of one of these samples is attached as an illustra-
tion of this.
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SAMPLE COLLECTION MM RAIN LABORATORY MEASUREMNENT
NUMBER  FROM  TO /DAYS AFTER COLLECTION _MC _ MiCyq° AGE
/ liter M 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 67,7 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 -
11 7/14 7/ - 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 1/11  29.4 b 112,000 44.1 12
8 7/11 17/15 35.0 29 15,668 5.48 -
9 7/15 7/16 70.8 i 6,300 4,46 10
10 7/16 7/23 50 21 2,064 1.03 -
11 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 5/11 4,38 23 736 0.03 -
5 5/11 5/18 62.5 16 10,918 6.832 -
6 5/18 5/25 - * 1,570,000 - 11
7 5/25 5/31 5.6 » 84,400 4,75 13
8 5/31 €&/7 17.5 17 12,378 2,16 -
9A ¢/8 ¢/15 47.5 23 2,366 1.13 -
9B 6/1¢ 6/22 2,50 * 11,180 0.28 23
10 €£/22  6/29 23,7 * 5,600 1.33 23
11  6/29 7/6 9¢.2 * 132,500 127.0 12
12 7/¢ 7/13 75 31 3,472 2.6 -
13 7/13  7/20 871.5 = 14,800 12,95 11
14  7/20 1/21 1% & 4,26D 4.26 32
15 7/27 8/3 42,5 & 4,680 2.04 41
UJELANG
3 5/2 5/9 3.13 25 15,887 n, 50 -
4 Missing
5 5/17 5/24 13.5 * 390,000 52.6. 8
6 5/24 5/33 2.0 * 250,000 5.16 3
7 5/3c 6/¢ 47.25 * 13,770 6,47 15
8 /e /13  €3.2 * £,700 5/5 14
9 6/13 ¢/2¢ 22.¢ * 13,40 2,77 10
1 6/21  6/20 19,2 o 26,60 5.12 11
11 €&/29 7/4 20 12 22,397 4.4 -
12 7/4 7/11 47 * 14,300 €76 17
13 7/11 7/1C 47 g 7,0LC 2.21 15
14  7/1  7/25 94.5 * 2,962 2,00 36
15 7/25  3/1 54.5 g 10,007 54.5 1

a7+



-2-

5/HPLE CCILECTION ¥M RLIM LABORMTORY IEASURENEHT
MU PER FROM TO /D’YS PFFTER COLLECTION _EIC  INCyyn5S £GE
/ liter M DAYS
UTIRIK 4 5/7 5/13  5.00 . 72,000 3.¢ 45
5 5/13  3/20 3.25 t 14 487,212 15.8 -
6 5/20 5/21 6.75 21 66,430 4.48 -
7 5/21 6/3 53 14 53,450 28,30 -
8 Missing
9 6/11  6/18 9.15 g 12,800 1,17 26
10 6/18 6/25 10.75 * 8,100 0,87 31
11 6/25 7/2 13 * 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 -
ROMGELAP
2
3 4/29 s/6 1.5 42 96,870 7.27 -
4 llissing
5 5/13 5/20 3.75 14 94,996 3.36 -
6 ilissing ;
7 5/30 €/5 10 N 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
15 7/25 8/1 5.75 * 4,160 0.24 19
NOTES:
1. If marked * sample was followed for decay and reprrted activity
was extrapolated bo tim2 of end of collection, assuming
2. Assumption is made that 2.22 Beta particles per minute = 1,CmmC,
3. Afctivity is measured in comparison with a Sr-Yqostandard source.



e e s e

WCTHCe

*LATE (mr/hr) Y5 1OULS DO5C (mr)
G.03 13 312 g.gg
C.04 3 72 . &
(.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
C.11 2 48 5.28
C.13 1 24 g.;:
0.14 1 24 .
€.16 1 24 B.Sg
0.18 1 24 4,
0.20 1 24 4.80
0.23 1 24 5,52
0.24 1 24 5.76
C.40 1 24 9.€0
C.60 1 24 14.40
1.00 1 24 24.00

TOTAL 141.84

* Above preoperational level of 0.02 mr/hr.

=4



CUMULATIVE EXPOSURE COMPUTATIONS

RONGELAP
SRATE_(mr /hr) DAYS HOIRS D57 (rr)
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
0. 10 3 72 7.20
0.11 1 24 2.64
0.12 3 72 8.64
0.13 3 72 9,36
0.14 2 48 6.72
0.15 1 24 3.60
0.16 1 24 3.84
0.17 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 2¢., 40
1.20 1 24 28. 80

TOTAL 265,36

% Ahove preoperational level of 0.02 mr/hr



CUIULATIVE EXPOSURE COMPUTATIOMNS

UTIE1IX

*RATE (mr/hr) DAYS HOULS3 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
0.10 8 192 19,20
0.11 1 24 2.64
0.12 2 48 £.T6
0.13 4 96 12,48
0.17 2 48 8.16
0.18 2 48 8.64
0.19 1 24 4.56
0.20 1 24 4.80
0.22 41 24 5.28
0.28 1 24 6.72
0.30 1 24 7.20
0.35 1 24 .40
0.490 1. 24 9.60
0.45 1 . 24 10, 8C
0.75 1 24 18,00
0.80 1 24 19.20
1.00 1 24 ___24.00

TOTAL 230.16

® Atove preoperatinonal level of 0.01 mr/hr



CULULATIVE EXPOSURE COLIPUTATIONS

UJELANG

*RATE (mr/hr) DAYS [IOUR3 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 6 120 9,60
6.09 4 96 8.64
0.10 8 192 19.20
0.11 3 72 7.92
0.12 ¢ 144 17.28
0.13 4 96 12.48
0.15 4 2 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 7. 24 6.48
0.30 1 24 —_1.20

TOTAL 221.52

* Atove preoperatisnal level of C.02 mr/ar



CUMULATIVE EXPOSURE CCHiPUTATIONS
PARNY ISLA™MC

"TATE (mr/hr) DAYS HOUR3 DOSE _(mr)
0.15 1 24 3.¢0
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
€.28 3 72 20.16
.29 1 24 €.96
0.30 1 24 7.20
.35 2 4€ 16.20
C.36 1 24 8.64
9.38 1 24 9.12
0.40 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
0.70 3 72 50.40
0.80 7 168 134.40
0.90 1 24 21.60
1.00 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 3¢.00
1.70 1 24 40.80
1.80 1 24 43.20
2.10 1 24 50.40
2.30 1 24 55.20
2.40 1 24 57.60
2.50 1 24 €0.00
3.00 1 24 72.00
3.10 1 24 74.40
3.40 1 24 81.60
3.50 1 24 84.00
5.C0 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 preoperational level of 0.02 mr/hr



APPENDIX V.
AIR SAUPLING PROGRAM

Air samplers were operated on eight populated islands
during operation HARDTACK, These included the six major
sampling stations on Wotho, Utirik, Ujelang, Rongelap, Parry,
and Eniwetok plus the island of Japtan just north of Parry and
Kwajalein, 3amples were taken daily during the first part of
the operation, but due to equipment fallures 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, ggvada. A gross
beta count was thken 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 counted once, no attempt has
been made to assign an age to them, Lowever, 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 t-1. 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 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/wS, The time elapsed from the end of
the collcation 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 mme /iS,

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

t imeo

29



AIR_SANPLING DATA ~ FRED

uuc/MBAT uuc/i3 AT END

AIR SAIPLE 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 ~ llotor 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
a3 5-25 16,5 15,7 160
M 5-26 16 15,2 450
35 5-27 14,9 21,9 590
36 5-28 11,1 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
41 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 93
45 6-6 33 2,56 50
46 6-7 32,1 2,19 28
a7 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 15,9 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 19.3 4,58 80
60 6-21 19,8 4,98 58
61 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



-2 -

AIR SAIPLING DATA- FRED

AIR SAHPLE  DATE AT END DAYS FROd END uuc/i® AT uuc/i AT EXD
OF COLLECTION  OF COLLECTION 1st COONT  OF COLLECTION
(PPG DATE) TO 1st CODNT

Fred 70 71 21.6 11.0 200
71 7-2 20.9 6.5 250
72 7-3 19,9 11,0 410
3 7-4 18.5 39.6 1500
74 7-5 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 7-10 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
24 7-15 28 6.47 400
85 7-16 - 97 5.8 150
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
9N 7-22 21 6.44 240
92 7-23 33 3.58 240
93 7-24 32 4.18 260

94 7-25 k)] - Instrument failure
93 7-26 30 3.83 72
9 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 SA;PLE DATA - ELMER

DAYS FRON END

uuc/MaAT

uuc/iCAT END

AIR SAIPLE  DATE AT END
. OF COLLECTION OF COLLECTION-- 1st COUNT: - OF COLLECTION

- (PPG DATE) TO _1st COUNT .

Timer 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 5+19 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 80
33 5-26 16 12,2 300
34 5-27 15 26,4 700
35 5-28 14. 53,2 1450
36 5-29 13 28,9 330
37 5-30 14,9 125 3200
38 5-31 13,8 155 3600
39 6-2 12,8 66,7 730
40 6-3 11,9 26,1 520
41 6-4 21,1 3.85 160
42 6-6 19,1 2,32 23
43 - 6=T 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 21,1 14,1 275
50 6-14 19 - 1,1 12
51 6-135 19,1 5,85 210
52 6-16 18,1 18 - 620
53 6-17 17.1 3,76 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 6-23 20 2,06 10
61 6-26 19,1 2,88 13
62 6=27 18,1 S.135 18
63 6-28 17,1 5.63 160
64 6-29 16,1 11,9 310
65 6-30 19,6 105 4200



-2 -
AIR SAMPLE DATA - EL!

AIR SANPLE  DATE AT END . DAYS FROM END wue/:BAT  uuc/iPAT END
OF COLLECTION .~ OF COLLECTION - - 1st "COUNT~ OF COLLECTION
: (PPG DATE) TO 1st COUNT ¥ '

Elmer 66 7-1 9,8 2,97 25
67 7-2 849 6425 1
68 7-3 7.8 - 8,99 110
69 7-4 11,7 135,5 2800
70 7-5 10,7 108;5 1050
T 7-6 9,8 7,58 125
72 7-7 15,8 10,9 325
73 -8 - 16.3 10.75 140
74 7-9 7.9. 9,42 48
75 7-10 12,9 795 45
76 7-11 11,7 4,7 20
77 7-14 9,9 101 ° 1600
78 7-15 17 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 72
87 7-24 19 3.25 110
8 . 7-26 17 4,07 39
89 7-27 16 6.26 175
90 7-28 15 9.0 250

91 7-29 - - Filter - Failure
92 8<5 - 7 29.4 65
100 8-5 20 3,85 18



AIR 3AUPLING DATA - KVAJALEIN

AIR SAHPLE DATE AT EWD DAYS FROMN END uuc/L}3 AT uuc/u3 AT END
OF CCLLECTION OF COLLECTION 1st COUNT  OF COLLECTION
(PPG DATE) TO 1st COUNT
Kwajalein
20 5-23 27.8 4,65 260
21 5-24 26,8 8.75 230
22 5-25 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 35,7 1,43 75
sample(31 6-4 34,7 9,1 680
32  6-5 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 24,8 1.61 95
39 6-12 26,7 0.63 30
40 6-13 26,7 1,09 25
41 6-14 25,8 0,73 12
42 6-15 24,8 - Air Sawple Failure
43 6-18 22,8 0.38 17
44 6-19 20,8 0,82 32
45 6-20 16,8 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 Fallure
49 6-24 15.8 - -
50 6-25 14,8 2,06 8
) | 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 - - Alr flow guage failed
55 6-29 & - " " " »
. 56 6~-30 - - w n "
Thru 68 7-14 - - w "™ "

Bk



AIR SAMNPLE DATA - DAVID

AIR SANMPLE DATE AT END DAYS FROM END uuC/MsAT uuc/ﬂaAT END
OF COLLECTION OF COLLECTION 1st COONT OF COLLECTION

(PPG DATE) TO 1st COUNT

David 18 5-12 31.6 1,99 -
19 5-13 30.6 1.31 -
20 5-14 29,6 847 -
21 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 5-21 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 _€-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 €-20 21.7 3.35 60
45 6-29 57 4,15 550
46 6-30 56 21,2 2700
47 7-1 : 55 0.8 110
48 7-3 53 1,57 135
49 7-4 52 5,26 700
50 7-7 49 4.89 560

51 7-8 48 3.25 150



AIR SAEPLI!G DATA -~ UTIRICK

AIR SANPLE  OATE AT END DAYS FROU EMD  uwuc/i® AT uue/i AT
OF COLLECTION  COLLECTION st COONT  END OF
(PPG DATE) TO 1st COUNT. . . COLLECTION

Dtirik  20A  5-13 30,1 7,18 |

288 5-14 29 200

29  5-15 28 34,1 |
30  5-16 27 59 3050
31  5-17 25,9 21.9 1200
32 5-18 - - Afr sampler failure
36  5-21 21,9 6,59 290
37  5.22 20,9 6.56 250
38 5.23 19,9 6.55 260
39 5-27 19 95.8 3500
40  5-28 29.8 7032 3200
a1 5-3 20.6 3.65 140
42 61 19.5 2.58 98
43 6<2 . 18.5 1.99 32
44 6-10 29,7 1.21 70
45 6-10 29.5 1.66 95
46  6-12 T 281 1.16 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
50  6-29 16.8 .22 62
51 6-30 15.8 1.58 45
52 1-4 18.9 1,42 52
53  1-5 17.9 1.79 30
54  7-13 11.6 4.2 85
55  7-14 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
59  7-29 14 3.04 50
60  7-30 13 4.6 35



AIR SANPLING DATA - LRONGELAP

AIR DATE AT END DAYS FROM END  uuc/I® AT  uuc/iB AT E'D
SAUPLE  OF COLLECTION  COLLECTION 1st COONT  OF COLLECTION
(PPG DATE) TO 1st 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 3,54 140
30  5-23 19.9 2.75 110
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 - 39,8 20.8 1800
39 61 38.4 2.2 165
40 62 36.4 263 88
Two difs, 41 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 72
45  6-17 25.1 1.52 35
46  6-19 ' 22.7 2.58 120
47T 620 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 7-31 12 6,58 18



AIR SAIPLE DATA - UJELANG

AIR DATE AT EMD DAYS FRO!M END uuc/r-:3 AT uuc/m3 AT
SA:PLE OF COLLECTION OF COLLECTION 1st 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 5-31 39,5 206 18000 A&
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 7-1 15,6 73.5 1050
52 7-3 13,8 12,1 310
53 7-4 12,8 54,1 480
54 7-5 11,9 141 1300 -
55 7-13 19 8.31 300
56 7-15 17 4,5 155
57 7-39 24 9,8 500
58 7-20 23 12,7 260
59 7-21 - ~ Air Sampler Faflure
60 7-22 21 2,09 80
61 723 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 SANPLIMNG DATA - WOTHO

AIR SANPLE  DATE AT END  DAYS FROH EMD  uwuc/i3 AT uue/i® AT END
OF COLLECTION OF COLLECTION  1st COUNT  OF COLLECTION
L (PPG DATE) - . TO 1st COUNT e e

Wotho 18 5-11 32.8 0,82
19 5-12 31,8 0,69
20 5-13 30.9 0,19
21 5-14 29,9 0,74
22 5-15 28,9 19
23 5-16 27.9 79.5 3800
24 5-17 26,9 - 42,8 1150
25 5-18 25,9 22,4 325
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 T2
35 6-10 29.8 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
1 7-2 14,8 2,51 65
42 8-3 13,8 9.0 220
43 7-4 12,8 114. 2900
44 7-5 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

39
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DATE | Distribution as per buck slip:

Dr. Lauren R. Dopaldson
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INTIALS REMARKS Laboratory of Radiation Biology
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DATE
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MARINE BIOLOCY SURVEY PROGRAM 40

(Continued)

Ceptesber 1958

|
;" CCORDINATES VLTCR SAMPLES FLARSTON  Externa
. Counting B E dpra/liter ¢m/ce y
| Tate Deg-liin Dep-tian Surface 25= 50m 100 300a cc/he
"8 Sept. 58 123-53 145-06 0 0 0 ) 0 130 -
'; 12-1&4 145-32 g4 1800 b4 0 0 430 -
i 9 Ecpt. 58 11-14 146-35 56 530 56 0 10 340 -
|10 fept. 58 10-15 147-35 0 0 0 0 0 £10 -
| 10-50 148-34 4500 21G9 0 €60 0 1200 -
; 11-20 149-20 $10 1100 4000 £50 109 970 -

11-57 15C-18 s60 11000 4500 1290 0 4450 -
. 11-00 151-20 2300 2109 0 0 0 1£00 -
‘11 Sept. 56 10-00 152-20 5300 650 2020 0 ? 1499 -
* $-09 153-30 70 0 0 0 o 1509 -
|

Tros=:

21fred ¥, Rlecoat, Jr.

pzcdiation Effects of Weapons Tranch
Division of Biolozy £ad tiedlcine

U. §. Atosic Energy Corlecion
wachington 25, D. C.

Septecter 15, 1956
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£RINT ETOLOGY SURVEY PROGUM 40
(Continued)

Statlon at 14%25'% 157°01°E (7 Sept.)
€38, palt®. 057 (o0, 7,95

» ,zr L

Station at 14955'N 155°24'E - Saze &s abdove. (7 Sept.)
Statfon at 14920'N 155°45'€ - Same as ebove. (7 Sept.)

Statfon at 13%14'N 151°05'E (9 Sept.)

Cosa, CoST, Co6°, Znes, Balbo, Ztgs.

Froa
Alfred ¥, Klezent, Jr,
Radfetion Effects of Yeapoas Erench
Civision of Blology end Kedicize
U. S. Atozdc Energy Coxlecion
Vachington 25, D, C.

Septexber 15, 1958



MARIEZ EIOLLCY SURVEY PROSIAM 40
(Continued)

Ceptecder 1958

.-— COORDIKATES WLTER SAMTPLES PIANITON Externs

Counting ] E doz/liter L dpn/ce y
Fate Deg-Min Denx-tin Surfoce 25z 50m 100 300m ec/hre

 Sept. 58 13-53 145-06 ) 0 ) ) ) 130 -

| 12-14 1&5-32 e4 1200 ek 0 0 450 -
9 fept. S8  11-14 146-35 56 530 56 0 70 340 -

110 ept, 58  10-15 147-35 0 o 0 0 0 £10 -

i 10-50 142-3& 4500 2109 o €60 o 1200 -

| 11-20 149-20 510 1100 4000 £50 100 370 -

? 11-57 150-18 S60 11000 4600 1200 0 4409 -

f 11-00 151-20 2300 2100 0o 0 0 1€00 -

11 fept. S5 3-00 152-20 5300 4459 2000 0 t 1600 -

: $-09 153-30 70 0 o 0 o 1300 -

;

;

t

| From:

+1fred W, ¥lezent, Jr.

Radiztion BEffects of Yeapons Tranch
Civirica of Bloleay cnd tedicina

U. S. Ltozic Lnergy Coxdeclon
vaochiaztoa 25, D. C.

CeptezSer 15, 1558
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(Continued)

Statlon et 14°25'0 157%1'2 (7 Sept.)
160 0057 o, : 93

Cose, Ba s Co 7y 2877,

Station at 14°55'H 156%24'2 - Same gs above. (7 Sept.)
Station at 14°20°% 155%5'8 - Szue & ebvove. (27 Sept.)

Station at 13°14'8 151°%05'E (9 Scpt.)

%8, €037, co®, 723, £al®?, 2£°3,

Yroas
Llfred ¥, Klement, Jr.
Radiation Effects of Wospons Prench
Civisfon of Biology end MHedicine
U, 8§, 2tosdc Energy Coxliccicn
Vachinzton 25, D, C.

Septecher 15, 1558
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Dr. Allyn H. feymour, ICnveirenmontal felerces fcpterder 8, 1958
Eranch, Divisicn of Biology and Mezdicine

Alfred W. Klencnt, Jr., hadicticn Lffecte of Vespons Branch
Divicfon of Sfology ond lelicine

RESULTS OF MARINE BIOLOCY SURVEY OF THE EPG DANGER ARLCA -« OPERATION HARD

BMREW : AWK

rn
"
#
Q9
t‘
L]

Attached {r & conrolidated report of the &zta obtatned at EPG during
the marine biology survey of the danger area for your informatiom.

I £ alro recelving data from the "Guea™ gurvey vaich I will forward
upon coupletion of the survey. Inm the ccantime I will pass the daily

reports to yoa informally.

Enclocure: o
Rerults of Marine Biclogy Survey of the
EPG Danger Arca - OPERATION HARUTACK
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UATER SAYTLES

PLANKIOR External#

Date of

§i8 T Eiinnies
KR. N B dan’liter dpm/ce Ganss Counting
Dag-tin Deg-Min SurLacc 25m 50w 100a 300m wrfhe Serples
34 10-50 161-50 255 801 96 - 33 13000 0.14 8 Aug. §
33 10-50 161-00 1252 234 931 4560 1] 2600 0.11 "
35 11-40 161-00 9218 1617 11383 £474 388 15693 0.06 9 Aug. S
36 12-30 161-00 LLLOD 46800 15700 - 9180 125000 0.15 "
3 13-20 161-00 33100 S3100 20300 15400 3190 851000 0.22 "
38 13-20 160-10 75500 101000 47400 1690 7110 213000 0.25 »
39 12-30 1€0-10 59800 63800 23000 6260 28000 310000 0.21 10 Avg. §
32 11-40 160-10 $500 4970 26300 13700 £300 18700 0.2% "
31 10-50 160-10 2490 9040 11300 2190 3760 3550 0.30 "
2%  10-00 161-00 130 0 0 0 0 5650 0.178 11 Auvg. S
28 . 10-00 161-50 160 65 0 0 0 5110 0.08 "
27 10-00 162-40 130 0 0 0 - 410 0.12 ol
13 10-50 162-40 n 0 0 0 180 2560 0.12 "
1 11-40 162-40 1300 1100 52300 0 3710 3320 0.30 »
3?7 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 85000 1740 4300 190000 0.20 "
5 13-20 162-40 18300 16300 710 97 5700 21900 0.13 12 Aug., S
7 12-30 162-40 13200 17900 1460 1040 3330 17600 - y
8 12-30 163-30 3830 3510 851 1610 2050 9110 0.22 "
6 13-20 163-30 12 460 450 1610 1870 7110 0.43 el
9 13-20 16%-20 1700 640 11£0 130 460 1070 0.43 "
11 12-30 164-20 237 0 0 0 7172 1060 0.18 "
16  12-30 165-10 4550  1Z00 1360 £05 2630 4670 0.22 "
10 13-20 165-10 65 0 0 0 0 1580 0.20 13 Aug. §
17  13-20 166-00 770 620 0 97 0 1270 0.13 bt
18 12-30 166-00 194 0 0 0 (4] 1740 0.15 »
22 11-40 166-00 4917 b} 50 0 720 1600 0.24 "
19  11-40 185-10 6710 6840 5440 $010 2460 8320 0.70 "
15 11-40 164-20 1210 4290 695 920 2720 4060 - "
20 10-50 164-20 0 0 0 0 0 1510 0.14 "
21 10-50 165-10 39 0 60 ] 0 1770 0.18 14 Aug. §
23 10-50 166-00 g 0 0 0 .0 293 0.16. "
24 10-00 165-10 252 97 130 0 0 3410 0.20 »
25 10-00 164-20 178 0 0 0 0 6780 0.17 "
26 10-10 1€3-30 0 463 0 0 0 5060 0.22 "
14 10-50 163-30 (4} 0 0 0 198 1940 0.10 -
12 11-40  163-30 640 1030 1530 0 360 5410 0.18 15 Aug. ¢

NOTE: All dpm grocs bota,

* Measuraed 3 ft,

Ccr=a Sp2ctra Station No. 2: Co

Station Ro. &4: Serce,

above water surface.

Oz fish found betizen staticns 10 &nd 17: ;Lvet 45000 dpa/

Ga—a ectiyl
2% (s Iz ég

ty in ruscle s znprnx SOZ Zab

cad ebout 75% Co
Tatizea § and 19 August pl:nkton gverage talf 1ife found to be 14 days.

, rezzfnder Co

uuccle 1480 dpu/g wvat.
9. {a liver about

58, 60, 57‘ znbs. 56 % 1o order of abundance found.
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Pr. Laurea R, Toensldscm
LeLorastory of Radlstica Elology
Unlvercsity of Fachington
feattle, Vachingtos

Taear loaren:

2z you know by now the EPG donger ares hag bezn éiscetablished,
The efforte of you end your group vere cevtzinly epyrecicted fe
thte respect, erpecially In vlew of the scded lead pleced on the
leberztory. The miering eurvey eppeared to be wholly ruceese fal,
It va: & plessurs for wo to be £ble to wourk vith Frenk Lowsza's
greap, I wosld 2leo ke to mentica ths cotstanding vork of Sim
Cantri{l 2ad Fill Cumplon In preparatica fer the curvey,

Fefere T left EPC Frest arraazed to send further data €0 e at
Ceehingten vhiich T ex now recolviag durlog the prezent survey.
fincs I == uat rure that you are gotting this data, I wlll ferard
it to you from hiere, The data recelved so far ar2 enclozed,

Thouke ss2ln for the cocperatica you psve va, I ea locking
forvard to making a +iezit to the lalorestory there &2 coon a8
I heve the epportimity,

Finczerely yours,

2ifzed ¥, Kleoont, Jr,
fzdiation [ffects of Veapoas Drench
Plviztca of Biolegy cnd Yelicine

Enzlorure:
Parins Bloloszy Survey Prosren LD

¢¢: Tr, €, L, Dunhem
pr., €. ¥. £htilling
Dr. A, H, Leymaar

gty

2T Yer2nt mf

©/9/58



PARIYE LICLOGY SUSVEY PLOGRIM 4D

Septezher 1558

- CIINLIRATES VATER SHIPLES PLLTON Exteraal
Counting ] E dp/liter ('-pt:/litarf,;{] y 4
Tote Bog-Fin Dex-Vin Surfaca  25a S0 1603 300m CL~ me/he

3 fopt.58 12-30 161-50 0 0 ) ] ) 250 -
Y 12-20 161-50 0 0 0 0 0 700 -

" 14-10 161-50 0 1000 0 0 0 5¢0 -

" 15-00 161-45 230 2200 3400 4 499 £L09 -

" 15-51 161-39 7000 6200 11000 679 0 €500 -

. 16-40 161-39 320 $0 1100 0 0 €10 -

5 Sept.58 14-26 150-22 14000 12099 &700 720 100 7400 -
12-47 158-41 14000 11030 22000 £50 - - -

14-25 157-01 200350 1700 1100 70 570 49300 -

14-55 156-24 17000 15000 12000 0 0 4400 -

14-20 155-45 15000 11000 1500 ] 0 coo -

6 fept.56  13-35 154-38 250 5600 £100 540 0 2700 -
12-52 154-14 5000 3250 2700 0 1200 2000 -

12-03 153-18 0 740 5500 1700 100 270 -

S fept.58 13-16 158-09  £200 6300 9100 .$50 0 5200 -
6 Sept.58  12-46 152-35 17000 13603 14920 1100 0 £500 -
13-28 151-51 4300 2600 2100 430 0 2400 -

_ 14-16 151-05 2900 3530 3500 2100 SCO 3500 -
5 fept,58  13-44 157-38 5700 5000 5000 920 ) 3100 -
7 fept.58 1500 150-16 1200 S50 9&0 0 0 750 -
14-00 143-15 7300 2260 1400 0 0 1€90 -

13-60 147-55  &00 €40 7700 0 0 2200 -

13-56 14£-57 0 740 0 o ) £0 -

14-45 145-08  21G0 1200 220 0 0 ¢00 -

4 Cept.58  17-00 1£2-44 1709 $200  7€00 0 ) 5330 -
16-05 1€5-21 3600 1620 2100 0 o €30 -

S fept,58  15-00 160-00 11000 12000 2000 420 0 €300 -

71



.
1AL BIOLOGY SUAWTY P20 40

(Centinucd)

ctatioa at 1551'N 161%35'E Czoma epectra (3 Sept.) In order of zbundznce

Coss. Cos7, Ealm, Coﬁo, ir”

Stztfon at 14%26'N 159°22'E 7 epoctra (5 Sept.)
Cosa, Eau‘o, Ca”, Com, fnes {treze).
Station et 13°16'K 156°09'B (6 Sept.)
o8, a1, co7, co?, 255
Statfos 12°46'H 152°35'BE  fich (total) 6300 {pafg wet grozs  end
vater ezmples Cosa Bau‘g 0957 co®? (6 €ept.).
Stetian st 13%44°H 157°36'E (7 Sept.)
Coss, Bauo, Cos7, Coc'o Ttgs

*

.
Seotlion at 14°00'H 149°15'E (7 Cept,) fich licer 1100 dpu/g wet gross £}
r=iecle 87 dpa/g vat greee f.
ctatioa at 15%00'N 161%45'E (& Sept.)
Coss, Eaés, C957, Coeo, ngs, I:au'o (trace),
Staticn at 17°00'N 160%44'E (& Sept.)
CoSs, Bau‘o. ?.nf’s, c°57. 0069’ ngs.
Stztica at 15°GS'N 16990072 (5 Sept.)
0058’ Bamo, 65 C~oS7 to69 '.-‘.rgs.



« FOR OFFICIAL USE ONLY

DATA FROM MARINE SURVEY OF DANGFR AREA DURING
OPERATION HARDTACK=-AUGUST 1958 (Repert [5~Final)

STATTION GEOGRAPHICAL COORDINATES  WATER SAMPLES-dpm/liter
IR n e Surface 25m 50m Y00a 300m
Dez-1tn Deg-Min
25 10-00 16/,~20 178 0 0 0 0
26 10-00 16330 0 L63 0 0 0
L 10=50 163-30 0 ) 0 0 198
12 1140 163=30 &40 1030 1930 0 360

Counted 1 Aug 58: Statiom NMra 26,26,14. 15 Aug 58: Sta Er 12,

NOTE: Data are preliminary and unevaluated. A1l above dpm gross beta.
Station Nr 12 is last station of survey.

FOR OFFTCIAL USE ONLY

mwm\uaowa
6780
5060
1940
5410

cA A
e/ e

0.17
0.22
0.10
0.18

93



TATION
W

6
22
19
y
20
21
23
2,

Counted 12 Aug 581 Station Nr 6. 13 Aug 583 Station MNrs 22, 19,
Hotet

GEOGRAPHICAL
COORDINATES
u ) A
Deg-Min Deg-Min
13=20 163=30
1140 166-00
1140 165-10
11=-40 164~20
10-50 16420
10=50 vounno
10=50 16600
1000 16510

FOR OFFIGIAL USE GaLY

OPERATION HARDTACK-AUGUST 1958 (Report f4

dpn/1iter

SURFACE 25m 50m 100m 300m

e 460 460 1610 1870
437 0 90 ) 720

670 6840 9440 9010 2,60

1210 4290 695 920 2720

0 0 | 0 0 0

319 0 60 0 0

0 0 0 0 0

252 97 - 130 0 0

WATER SAMPLES

Station Nr 21 Gamma spectra add 7055 before Bald0

R
mgzm @%:c@:y

PLANKTON

dpm/ce

710
1600
8320
4060
1510
1770

293
3410

EXT.
GAMMA

nr/hy
0.43
0624
0,70
0.4
0.18
0.16

0.20

15, 20, 14 Aug 581 Station Nrs 21, 23, 24.
Data are preliminary and unevaluated. All above dpm gross beta.

4



A
STATION 4 \% |

im

Counted 12 Aug 58 3 Station Nrs 9, 11, 16, 13 Aug 581 Station Nrs 10, 17, 18,
LCTE: Data are proliminery and unsvaluated.

3
; R

HICAL
{ COOZDINATES
NY/ B
Deg-}in  Deg-lin
20 . 164=20
30 . 164-20
12-30 - 165-10
71320 165-20 |
/ | 13=20 16600,
, | ,
12430 166~00

IRUAAERIIRIRIBE

Surface 25m

1700 640

27 0
4950 1800
65 0

70 620

19, 0

Station Nr 2: Cara mvonﬁ.u hu&on»b ooo.m

Statlon Hr 4t

oy WL il

DATA YROM MARINE SURVEY OF DANGER ARFA DURIRG
OPERATION HNARDTACK-LUGUST 1958 (heport #/3)

§MMM\MMMMWN&
50m 100
1180 30
0 0
1360 805
0 0
0 9
0 0

A1l above ave &5 gross tota.
m.o md\. wpuk.c

"3 542

< mmt*.z

PLANXTON  EXT.

ap/eo

1070

4670
1580

1740

N in order of noau.opnpsm abundance.
”n

[N AT
: ﬁ T ”M,,_.__ ::“4: %«\
C _&; PR (v,tL Wi

n

14

GAIMA
m/hr

043

" 0416

0.2
0.20
0.13 .
0.15

15



@/mw _@f;@gzr WYus =T

DATA wﬁcz VARIN: SUAVEY OF DAXGER ZRZA DURING
OFATLON HARDTACA=AUGUST 1958 (Report &2)

STATION CROGRAPRICAL
m COCRDI NATES
N E
Dog-Min Deg-Min

13 10-50  162-40
P .

37 V0 1850
2 12-30  161-50
A 1320  161-50
5 13-20 162=40
7 12-30 16240
8

12-30 163-30

Counted 11 Aug 583 Statlon Mrs

VATFR SAMPLES
STRTACE 25n umn%.cwg. 100z
Y 0 0 0
3300 1100 52,300 0
37,000 35,600 42,400 3900
53,400 50,500 157,300 5400
218,000 202,000  £5,000 1D
18,300 16,300 710 97
13,200 17,900 160 1040
m|p . B 8 1610

HW' H.' ui\v N' \ol Hnggn ugﬁgﬂgu- ﬂv G.

NOTE: Data are preliminary and unevaluated, All asbove ere dym gross bata.

-~

rom oFEIenA, USE ORLY

300m

180
3
3900
6000
4300

5700 -

3300
2050

PLAHKTON

dpx/eo

2560
3320
27,100
34,900
190,000
21,900
17,600
9110

IXT.
ur/hy

0.12
0430
0034
0.27
0420
0.5

0422



H ;\—

_wunnsoo

255
1250
9220
L4400
33,100
75,500

. 59,800

5,500
25430
130

\

| 160

STATIQN GEOGRAPHICAL
IR oommbumsa r |
Dog=iin Deg=in, ,’
% 100 26500/
33 10-50 p&..%\
35 1140 16100
36 12-30 fpw_p“.oo
3 1320 | 26100
38 13-20 " 260-10
39 1230 | 160-10
32 1140 160-10
3 10-50 160-10 '
29 10-00 161-00
28 10-00 16150
2 20-00 - 16240

| 230

FOR QFFICIAL USE UNLY

mhis
2= 0m 100 »
801 ) -
234, 93 4560
1620 11,4008 8,470
46,800 157,000 -
53,200 - 20,300 15,400
101,000 47,400 1,€90
69,800 23,000 6,260
4970 28,300 13,700
9,040 11,300 2,190
0 0 0
65 0 o
0 0 0

DATA FROM MARINE SURVEY OF DANGER ARFA DURIIG
. OFEDATION HARDTLCK- AUGUST 1958

300 n

n

365
9,180
3,190
7,110
28,000

8,300

3,760

0

0

o«

YLANKTCN

dpm/co

13,000

2,600
15,700
125,000
851,000
213,000
310,000
18,7700
35,500
5650
5,110
410

f(

XT.CAMVA #
o/

at 3' adove

water

0.1
0.11
0,06
0.15
0.22
0425
0.2
0.21
0.3
0.175
0.08
0.4

Counted 8 Aug 58t Sta Nrs 33,34. o\»é 58: Sta Nrs 35,36, 3, 38. 10 Aug 58: Sta lirs 39,32,31. 11 Aug 58: Sta Xrs

NOTEs Data are preliminary and wmevaluated, Al) above are dpm gross beta.

29,28,27.

* External gamme readings probably contain at least about 0.10 mr/hr contamination in and around the ship
so that readings are probably not indicativo of water contamination,

I hVA
Carma uvnogouﬁm»opao the presence of mnuk.o..qb
traces of Zn°’, Stetions 33,34 and 38 ghow somo

103

0
208 Ys » @ svall emount of Co
FANT o et g,

60,58 4

and

(DT

b v/



YARINE BIOLOCY SURVEY PROGUY &)
(Continued)

Septenber 1958

COCADIRLTES WATER SAVPLRS PLANKTON External

Counting ] E doxfliter ¢prfee y

Dzte Deg-tin Leg-1dn  Surface 25a $0m 1002 300m cr/hr

il Sept. 58 10-02 154-22 11C0 1100 740 1¢] 0 2200 -
11-01 155-04 2200 1600 3690 0 0 1200 -
11-57 155-45 14000 12000 14090 100 0 6000 -
13-00 156-2§ L4500 4700 %100 3] 5600 2300 -

12 Cept. 58 12-00 156-56 33500 S400 670(1) 2300 0 200 -
11-01 157-28 0 4] 0 0 50 1&£0 -
10-03 15&-00 0 0 0 56 0 230 -
11-60 159-0% 1800 2100 2200 LLD0 1400 640 -
10-22 155-56 0 0 0. &4 170 270 -
0%-46 160-46 650 420 0 0 0 - 120 -
10-30 161-43 0 0 o 0 70 159 -

END OF SURVEY

Etation at 11°57°R 150°18'E (11 Sept.)
Coss, Znés, Ealéo, C057. 6069, ?rgs.

ftation at 11957'N 155%45'E (11 Sept.)
Cosa, 6057. Coeo. 8‘140’ itgs.

NOTE:  A11 pacma enitters determined from germa spectrometer dsta a2t staticns
tndleated are in order of abundance (highest listed first). '

Fron:
21fzed ¥, Rlexment, Jr,
Radi{ation Effects of Veapoas Branch
Dfvicion of Biolozy and Felicine
U, 8. Atozfec Energy Comiscion

v ’,L ) Vachington 25, D. C.
: A

&M /7 Septesder 16, 1958
(g \cq

17



p4RINS BIOLOGY cU2VEY PROGUM 40
(Continueé)

geptecher 1958

l —

‘i COOL{EIIU.TES wW2IER £AYPLES PUE;\'.TOH Exte roal

| Coun ting B _ doafliter - ¢pufee y

; pete pep-t'in Deg-tdn Curface 7%= Som___ 1003 300m pe/bhe

I1 geot. 56 10-02 154-22 1100 1100 740 o ) 2200 -

\ 11-01 155-04 2200 1620 3¢30 0 0 1200 -

l 11-57 155-45 16000 12000 14000 160 0 €200 -

| 13-00 156-25 4100 4700 9100 0 5000 2900 -

| 12 fept. 58 12-00 156-56 1500 5400 670(7) 2300 0 2400 -

| 11-01 157-28 ) ) 0 0 90 1£9 -

: 10-03 155-00 0 0 0 56 0 230 -
11-00 159-06 1600 2100 2200 4600 1400 640 -
10-22 159-56 o - O 0 g4 170 270 -
00-46 160-46 640 L20 o O ) 120 -
10-20 161-43 o o 0 ) 70 150 -

£y OF SURVEY

| ctation at 11°57'H 150°16'E (11 Sept.)
r
COSB. ZDGS. Eal’éo' C°57. 5060’ 2:95.

cistion at 11°57'H 155%45'E (1l cept.)
Blu‘o, -295.

L

co38, co37, co®0,

i 1OTS: A1l gam3 ernittere deterrined from g&=:a gpectromater Zata 2t etations
{ndlcated are in order of gbhuncance {highest 1§sted flret).

Fro

21fred H. Fleme2nt, JTe

nedlztion Effects of ¥eagons Branch
pivicion of pfolozy cnd rellicine

g, S. Atocic En2rLy Cormiesion

‘ vashington 23, D. c.

“ geptecber 16, 1958

QED



JLTRED W. KLEMENT, JR.

Ceptexber 16, 1358

2DIATION EFFECTE OF WLAPONS BRANCH
DIVISION OF BIOLOGY AXD MEDICINE
U. S. ATOHIC ENERGY COrISSION

VASHINCTON 25, D. C.

USLEC
ERIWETOK
M. I.

TO LOWHAN FR0M KLEHENT PERIOD

PRIORITY

VMARIKE SURVEY DATA RECEIVED AND APPRECIATED PERIOD

HAVE PASSED IT TO DONALDSON PLRIOD SURVEY APPARENTLY SUCCESSFUL FERIOD RESULTS

INTERESTING ERD BMREW=-AWK

tilement,Jr, ;mf
1:50 P.H.
5636 Rm, T-218

: BMREW

AUKlement:mf
9/17/58
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