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FOREWORD

This report has hao classified material removed in order to
make the information available on an unclassified, open
publication basis, to any interested parties. This effort to
declassify this report has been accomplished specifically to
Support the Department of Defense Nuclear Test Personnel Review

(NTPR) Program. The objective is to facilitate studies of the
low levels of radiation received by some individuals during the
atmospheric nuclear test program by making as much information
as possible available to all interested parties.

The material which has been deleted is all currently
classified as Restricted Data or Formerly Restricted Data under
the provision of the Atomic Energy Act of 1954, (as amendec) or
is National Security Information.

This report has been reproduced directly from available
copies of the original material. The locations from which
material has been deleted is generally obvious by the spacings
and “holes® in the text. Thus the context of the material
deleted is identified to assist the reader in the determination
of whether the deleted information is germane to his study.

It is the belief of the individuals who have participated
in preparing this report by deleting the classified materia}
and of the Defense Nuclear Agency that the report accurately
portrays the contents of the original and that the celeted
material is of little ur no significance to studies into the
amounts or types of raaiation received by any individuais
during the atmospheric nuclear test program.
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ABSTRACT

This report contains a description of the mission,
organization, and activities of Task Unit 7, Task Group

7.1, Joint Task Force SEVEN, during Operation Redwing.

Task Unit 7 was charged with the responsibility of pro-
viding radlological-safety support for the Scientific Task
Group, TG 7.1. The various chapters are devoted to a
discussion of the activities engaged in by the Task Unit
and the organization necessary to provide adequate
radiclogical-safety support for a weapons-teat operation
of the magnitude of Operation Redwing. Rad{ological-
survey results of the atolls following firing of the vari-
ous devices are presented. Special problems arising
during the operation are discussed,
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Chapter 1

ORGANIZATION

1.1 TU-7 Mission

The mission of TU-7, Task Group (TG) 7.1, was as follows:

a. Perform all ground- and aerial-monitoring services associated with

the scientific mission of TG 7.1 except those in conjunction with aircraft

and airborne collection of scientific daia.
b. Assume responsibility for TG 7.5 radiological safety during the

operational phase of Redwing.
c. Provide laboratory and technical assistance in nonmedical radlo-

logical safety problems to al! task groups.
dad. Provide all legal dosimetry services for Joint Task Force SEVEN,

1.2 TU-7 Organization

The operational concepts, calling for firin; capabilities at both Bikini

and Eniwetok atolls, necessitated a Task Unit organization that provided two
separate and independent radiological-safety organizations. Accordingly,

separate organizations were established at Bikini and Eniwetok with over-all

control befng maintained by the Commander of TU-7 (CTU-7), The organi-
zations at each atoll were similar, varying only in the number of personnel

assigned to the various sections, Each organization contained the following

sections, as shown in the organization chart in Fig. 1.1.
a. Dosimetry and Records Section for maintaining legal dosimetry

records,
b. Plotting and Briefing Section for conducting all aerial surveys and

briefing all personnel going into radex areas.

c. Monitor Section for providing all monitoring services and manning

check points.
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d. Supply Section for providing rad-safe supplies and laundry services
(facilities furnished by TG 7.5).

©. Decontamination Soction for operating facilities for personnel and

equipment decontamination.
f. Instrument Repair Section for maintaining rad-safe instruments.
g. Laboratory Section for determining the achount of radioactivity In

soil and water samples.
The Task Unit headquarters consisted of erd-1, a photodosimetry

officer, a supply supervisor, and an administrative clerk. All photodosimeiry
work was controlled directly by CTU-7 through the photodosimetry officer,

thus relieving the atoll commanders of responsibility for the legal dosimetry

records. Thia arrangement was necessary because of the requirement to

maintain, in many cases, duplicate dosimetry records at Bikini and Entwetok,
since many of the technical personnel participated in missions at both atolls.

Under normal operating conditions the Eniwetok organization strength
was 65; that at Bikini, 50. All supply problems were hendled through J-4,

located at Eniw.tok. The master files of photodosimetry records were miin-

tained at Eniwetok and the film badges issued to membera of TG 7.2, TG 7.3,

and TQ 7.4 were processed by the Eniwetok Dosimetry and Records Section.
Radiological safety aupport for TG 7.5 was provided by H&N rad-safe

personnel, who were incorporated into TU-7 during the operatior.al period.

Generally, the group comprised approximately 10 people.

1.3 Procurement of Personnel

Personnel for manning TU-7 were procured from the Army, Navy, and
Air Force. The majority (102 officers and enlisted men) came from the

Army, as the entire compiement of the U. 8. Army First Radiological Safety
Support Unit (the First RSSU), Ft. McClellan, Alabama, was made available
to TG 7.1. Included in this total are two officers (nuclear e‘fecte engineers)
requisitioned directly frorn the Chemical Corps. Eight officers and enlisted

men and thirty civilian trainees were provided by the Navy. The civilians,
employees of the Navy ai various shipyards throughout the United States,

were used primarily to operate control points and decontamination centers.

Four Navy enlisted hospital corpsmen provided all radiochemistry services,
normally the counting of water and soll samples. Navy officers were placed
throughout the Task Unit as required. Air Force officers and enlisted men
worked In the Plotting and Briefing Sections and in the Monitoring Sections.

Air Force personnel performed all necessary monitoring functions concerned

with the loading of sample-return aircraft.



1.4 Training of Personnel

Training of the Task Unit personnel and project monitors was carried

on at several placeg. Most of it was given at Ft. McClellan, Alabama, with

the First RSSU providing the training staff. However, mary memters of
this staff had first to be trained in their jobs, This was done through a
unit-training program at Ft. McClellan. In addition, a project monitors!

courae, contucted by members of the First RSSU, LASL, and UCRL, wus
held at Ft. McClellan during January 1956. Approximately 100 prujen per-

sonne! attended the course, which lasted four and one-half days,
Training of selected photodosimetry, monitoring, and radiochemistry

personnel was conducted at LASL by a rumber of groups within H-Division.
The Navy hospital corpsmen spent approximately eight weeks in ite various

laboratories, Instrument-repair personnel were specially trained at the Navy
facility at Treasure Islaud, San Francisco, arrangements being made through
the Naval RacSvlogical Defense Laboratory (NRDL). Also, all Navy civilians

used by the Task Units were given four weeks of instruction at NRDL prior
to departure for the Pasific Proving Grounds.

Monitors! training courses were conducted at Parry and Enyu islands
as required. Holmes and Narver personnel were trained as monitors by the

H&GN organization on Parry Island.

- 10 -



Chapter 2

ENIWETOK OPERATIONS

2.: Facilities and Services

In support of the operations at Eniwetok Aioll, check points controlling
entry and exit from contaminated areas were established under the direction
of the Plotting and Briefing Section of the Rad-Safe Center as required.
Main check polnts utilized at all times were located at the alr dispatche>'s
office and at the boar landing. Aa the situation demanded, other check polnts
were established at the personnel pier and on islands in the atol! other than

Parry. All persons entering or returning from a radex arca were processed
through these check points. An area was considered a full radex area if the
contamination exceeded 100 mr/br and full protective clothing was required
for entry into {t, Limited radex areaz3 were established as necessary where
the contamination was in excess of 10 mr/hr but legs than 100 mr/hr. In
these areas the clothing requiremects were dictated by the situation and the

Job to be performed.

2.1.1— Personnel-decontamination facilities were removed from the Rad-
Safe Building and established on the beach across the road from the Rad-Safe
Center, since the facilities in the Rad-Safe Building had been found to be

completely inadequate during Operation Castle. The facilities consisted of

clean and “hot" change areas and showers. A total of 1560 parties, with 1

to 50 men in each, were processed through the Eniwetok check points from

5 May to 20 July 1956. Of this grcup, approximately 1600 individuals were

proceased through the personnel-decontamination station. Laundry a-rvices

necessary to maintain the protective clothing were provided by H&N under
the direction of the Supply Section of the Rad-Safe Center. Two complete

laundry units constfating of wasbers and driers were used for contaminated

clothing only.

2.1.2-The equipment-decontaminatioa station on Parry Island processed

a total of 225 vehicles, ranging from jJeepa to large mobile cranes. In

-~iljl-



any one shot did not materially interfere with preparations for the next. In
certain cases, crude decontamination measures were necessary in order to
reduce the contamination level to a point where a normal day'a labor could

be performed without excessive dosage resulting.
and bulidozing operations were all that was necessary.
firing achedule for Eniwetok Atoll.

Gensrally, road-scraplnog

Table 2.1 gives the

TABLE 2,1—FIRING SCHEDULE, ENIWETOK ATOLL

Shot

La Crosse

Yuma

Erie

Seminole

Blackfoot

Kickapoo

Osage

Inca

Mohawk

Apache

Huron 
2.2.1fta Crass

{islands north of KNunit.

in Fig. 2.1.

 ~

Date (M.L)

S May 56°

28 May 56

31 May 56

6 June 56

12 June 56

14 June 66

16 June 56

22 June 56

3 July 56

9 July 56

22 July 56

Local Time

0625:29

0756

0615:29

1255:30

0626

1126

1313.53

0956

0606

0606

0616

mroduced significant amounts of contamination on all
Survey results four hours after shot time are shown

Because of contamination, the camps on Rojoa and Teitetripucch!

were permanently closed after this shot. The camp on the south end of Runit,

however, was not significantly contaminated and {t was re-occupted. Decon~
tamination around the air dispatcher's office on Bifjirl and along the roads
within the Aomon-Rojoa complex was accomplished by using road scrapers

and bulldozers,

in transit to working sites.

This materially reduced the dosage that personne! recelved
In addition, the areas around the tower sites on

Runlt, Eberiru, and Aomon were decontaminated by scraping and filling, which
permitted work to continue there in a normal manner without exposing per-

sonnel to radiation doses in excess of the maximum permissible exposures.

-13-
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addition, numerous pieces of small equipment were cleaned up for the various

projects and for H&N. Normal procedure called for all heavy equipment re-
turning from shot fslands to be monitored on removal from boats at the boat

landing and directed to the decontamination station if necessary. Versene
and citric acid were the common decontamtnating agents employed, and a

steam generator was used to provide hot solutions for the necessary washing.
When equipment was not needed immediately, the vehicles were held in a
"hot" parking lut for varying lengths of time before decontamination in order

to reduce contamination levels by radioactive decay of the contaminants.
2.1.3-—The Piotting aod Briefing Section was responsible for the conduct

of all radiological surveys on the atoll, the majority of which were made by
hel{copter. Normal operations included a pre-entry survey with CTG 7.1 at

H+1 to H+3 hr, a detafled survey of the entire atoll at H+4 to H+8 hr, and

detailed surveys on the mornings of Dti and D+2 days. Addittonal surveys
were made as required. The basic Inatrvment used fn the aerial surveys
was a spectal lonization chamber built by 2 dan Electronics, Ine., to the

desired specifications. Some AN/PDR-S9 survey meters converted to read

500 r/hbr were also used. When necessary, data were radioed back to the

Rad-Safe Center from the survey helicopter. Plotting and briefing stations
were maintained In the Rad-Safe Center and the J-3 office. Ground surveys
of islands in the atoll were conducted when required.

2.1.4-Monitorg for recovery particn were provided by TU-7 when

necessary. The demand was quite small. Normally, no more than two or

three were furnished after any one shot. ‘general, projects providedtheir
own monitors as members of the recovery parties. Monitora were respon-

sible to party leaders, who were expected to accept a monitor's advice and
plan thelr operations accordingly.

2.1.5— Laboratory factlities for radiochemistry work at Eniwetok Atoll
were obtained from the Army Signal Corps. One radiochemistry trailer,
AN/MDQ-1, was perked :.ear the Rad-Safe Building and used for all sample

preparation and counting. The work load of the Laboratory Section at Eni-
wetok was quite small. Approximately 100 samples of lagoon water were

processed after the MOHAWK, APACHE & HURON devices were fired. In
addition, several tritium urine analyses were performed. Because of alpha
contamination after the YUMA and the KICKAPOO shots, a cer

tain amount of alpha-countitng was necessary. Rain-water samples were col-

lected and counted periodically for gross beta-gammaactivity or total alpha
activity. Chemical analysis was not required.

2.2 Shots and Survey Results

During the entire Eniwetok operational phzse, the contamination from

-~ 12 -



2.2.2-Thel Yuma Jeevies fired on Aomon, produced_contam!na-

tion only in the shot area onthe tsland. Significant amounts of
ontamination were found, Figure 2.2 shows the H+4 hr survey results,

Because of this “Tcontaminatton, added precautions were taken in
procesaing all persons “returning from recovery operations, The tower site

for the} Kickapoo device on Aomon was not matertally affected, how-

ever, _
2.2.3—The _trie_lievice, fired on Runit {n the vicinity of the airstrip,

produced heavy contamination only on the shot island. Survey results at H+4
hr are shown in Fig. 2.3. Islands north of Run't in the atoll were but slightly

contaminated and no interference with preparations for other shots resulted.

Bulldozing operations were carried out on Runit in the /B1 ackfoot tower area in

order to reduce exposures to an acceptable level for personnel requiring ac-
cese to this are

2.2.4—The Seminole] produced extremely heavy contamination on the Tei-

tetripucchi-Bogon complex, Survey results are shown in Fig. 2.4. Certain

recovery missions requiring entry on the south end of Telteiripucchi were

held up for approximately two days. Entry Into the bunker on Bogon by
helicopter was not materially affected.

2.2.5—Heavy contamination from the Blackroot Jshet, fired on central Runit,
was limited primarily to the shot island. owever, the photo tower on Mack
was highly containinated from the fall-out. The contamination on Mack wes
reduced to some extent by local rain showera; in general, this contamination

complicated preparations for other shots, since it made full protective clown-

ing mandatory for any operations in the tower. Survey results at H+4 br
are shown inFig. 2.5.

2.2.6— Kickapoo device was fired on Aomon and resulted
only in heavy local contamination. Tower aites for the | Mohawk device on

Eberiru and thefInca device on Rujoru were not matcrially affected. Survey

results are shown {n_Fig. 2.6. Significant {~ contamination

resulted from the shot, requiring the establishment of a special check point

and personnel-decontamination facilities on the south end of Aomon in order
to facilitate recovery operations. During these operations extreme precau-

tions were necessiry, and certain of the operations required the use of sup-
plied-air breathing apparatus by welders, as for example, when cutting torches

were used on pipe sections,

2,2.7—The Osage| device, air-dropped and detonated at 70€ ft over

central Runit, produced no significant contamination. The pre-entry survey
showed that no detailed survey was required and that recovery operations
could proceed without difficulty.

2.2.8-Thofinalovis, fired on Rujoru, produced heavy local contaml-

nation on the she‘ fSland. Contamination on the adjacent {sland of Eberiru

~15 -
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was of no consequence and did not interfere with preparation for the firing of the

(_ Mohawx device, Survey results at H+4 hr are shown in Fig, 2.7.

2.2.9—Extremely heavy local contamination resulted from the firing of
Mohawk device on Eberitru, In addition, significant amounts of contamina-

tlon were deposited on the northern islands ef the atoll, Survey results are
shown in Fig. 2.8. Certain recovery operations on Eberiru and adjacent

tslands were delayed for several days as a result of the contamination.
2.2.10—In order to fire the[Apache “device tn the Mike crater off

Teitetripucchi, a considerable amount of earth-moving was required. This
was necessary because of the need for an unchstructed Hne-of-sight from
the bunker on Bogon to the shot barge in the crater. When the [Seminole was
fired on Bogon, it dug a rather large crater and threw up considerable debris

that had to be moved to meet the line-of-sight requirements, Since contaml!-
nation levels in the Teltelripucchi-Bogon complex were of the order of 4 to

5 r/hr at the time the construction werk was required, extra precautions

were necessary to ensure against’ overexposure of equipment operators. Ac-
cordingly, a cab shielded by 1/2 to 1 in. of lead was built onto one of the
bulldozers. This bulldczer was used in most of the work of moving the con-
taminated sand and operators were changed frequently. The highest dosage

received by any one operator was approximately 700 mr after about six hours
of operation of this bulldozer,

Firlng of the Apache “\device produced exceptionally heavy contamli-

nation throughout the upper fslands of the atoll. The H+4 hr survey results

are shown in Fig. 2.9. Water in the north end of the lagoon was highly con-
taminated for a considerable distance from the shot island, and as the allt
and debris were moved out by the lagoon currents, the contamination spread
widely. Two days after the shot was fired, the swimming beach at Japtan
had to ve closed, since the water-contamination level had exceeded the es-
tablished tolerance of 50,000 disintegrations per minute per liter. Three

days after firing, the beaches on Eniwetok aud Parry islands were also
closed, The beach on Pirry Island was closed for two days; the other two,
for approxdmately seven. -

2.2.11 ~ Decision to fire the [Huron_[device in the Mike crater off Teiteiri-

ucchi wasbased In part on the contamination levels resulting from the
Apache “| shot, Iniormation regarding this contamination was obtained

through sp€cial radlologicsi surveys by helicopter and T-boat of the crater
area and adjacent islands. The contaminailon of these areas did not, how-

ever, interfere with preparations for firlng the] Huron device, and although its

detonation produoed heavy contamination fn the rGrthern Islands of the atoll
(see Fig. 2.10), the radiation levels did not materially {nterfere with re-

covery operations, Water contanination from radloactive silt and debris
was heavy along the north and west recfs.
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2.3 On-Site call-out

Fall-out on Entwetok and Parry islands was observed only once from

devices fired at Eniwetok Atoll. Approximately two hours after detonation of

thef_Mohawk}device on Eberiru Island, an increase in background was noted
on Parry fsland. The fall-out, which waa light, continued for approximately

one hour, Penk Intensity, reached at the end of the fall-out, was 22 mr/hr.

Ruin showers later tn the day effectively removed most of the contamination.
The onlv significant fall-out observed on Eniwetok and Parry islands

during the operation resulted from the (__ TEWA “device fired on Bikini
Atoll, The fall-out on Eniwetok commenced approxffmately nine hours after

the device was fired. Two peak Intensities in air concentration were ob-

served, ay shown in Fig. 2.11. The increase in the background was quite
rapid, with a peak of 100 to 120 mr/hr throughout Parry Island. During the
fall-out period, which lasted approximately 17 hr, several rain showers oc-
curred; rain samples assayed showed counts in excess of 5,000,000 disinte-

grations per minute per Hter.

The gamma background Ievel fell off quite rapidly once the fall-out

ceased. It Is to be noted in Fig. 2.12 that the background decay was much

more rapid than that expected from the normal exponential decay until H +48

hr and later.

Clean-up operations after the tall-out were conducted around living and
recreation areas. As a result of the rain showers, hot spots were found

around cach building where rain runoff collected. These hot spots, along
with other contamination on the surface, were most effectively reduced by
using bulldozers, read scrapers, and hand-grading operations to turn the sand.

The decontamination efforts were successful in reducing the level to such

that no ons exceeded the 300 mr/weck tolerance level,

Most serious effect of the fall-out was delay of the roll-up operations.

Initially, personnel from H&N whose dosage records indicated that they were
near the Ilmits of 3.9 > were flown out to Bikini to remove them fror. the

contaminated area. Generally, people In this category were urgently required

for roll-up. Accordingly, the maximum permissible exposure for the opera-

tion was raised to 7 r. This allowed roll-up to proceed without further delay.

On the average, the dosage received by any one tndividual on Eniwetok
or Parry Islands as a result of the fall-out varied from 2 to 3.5 r, depend-

ing on the length of stay of the individual and the type of work in which he
was engaged, In general, those working in jobs requiring them to remain

outdoors during working houra were at the upper end of the dosage spread.

During the actual fall-out period, personnel were requested to remain

indoors ag much as possible and to take full advantage of shower facllitics.
Of interest is the fact that no evidence of grossa personnel contamination was

observed as a result of this fall-out.
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2.4 Unusual tncidcrts

Only one incident occurred un Eniwetok Atoll that presented a serious
hazard from a radiological standpoint. This hazard arose from a plutonium

spill that occurred in a trailer belonging to Project 2.51. A plutonium foil,

prepared by LASL, split open ut the crimping on the edge. When this foil
was picked up for inspection, an estimated 100 ‘mg of oxidized plutonium es-
caped through the split in the seal. Project personnel continued to we the
trailer after the accident, and as a result, the alpha contamination was spread
to other tratlers, personnel, and living quarters.

Monitoring of personnel disclosed that i0 persons had been contaminated,
Twenty-four-hour urine specimens were taken from the 10 after they had been
decontaminated and all showed measurable amounts of plutoalum. However,

the amounts they received were well below tolerance limits.
As a result of the spread of the plutonium one barracks room and four

tents required decontamination. In addition, bedding and personal clothing
were confiscated and disposed of. A thorough survey revealed that, fortu-
nately, none of the plutonium was carried to the mess hall,

Trailers contaminated by the spill were eventually decontaminated, but

serious equipment losses resulted. The trailer in which the spill occurred

was completely stripped of equipment, the majority of which had to be dis-
carded. All plutonium-contaminated items were poured In concrete, then
taken well out to sea for burial,
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Chapter 3

BIKINI OPERATIONS

3.1 Facilities and Services

Operations similar to those at Eniwetok were carried out at Bikial,
Control points were established as required, primary points being the boat
landing and the helicopter pad. In addition, for afloat operations, check
pointa and radiological-safety centers were established on the USNS Alnsworth,
the USS Curtise, the USS Badoeng Strait, the USS Estes, and the USS Cata-
mount. These rad-aafe centers included plotting and briefing areas, clothing
and equipment issue points, and personnel-decontamination stations. Radex

areas were established as required fn a manner similar to that discussed

for Eniwetok,
_ $.1.1—Personnel-decontamination facilities, which were a duplicate of

those on Eniwetok, were established on Enyu Island adjacent to the Rad-Safe

Building. Approximately 3400 people were processed. Laundry services

necessary to maintain the protective clothing were provided by H&N personnel

using the laundry facilities that were installed on the rad-safe barge. This
barge provided complete personne|-decontamination facilities as well as
loundry facilities and was to be used only in the event that operations were
to be conducted entirely from shipboard. Only the laundry facilitles were

ever used,
3.1.2—The equipment-decontamination station on Bikini processed ap-

proximately 100 vehicles during the operation. In addition, several hellcupters

were decontaminated for the Marines. Army Chemical Corps decontamination

trucks were used for all equipment-decontamination operations as no steam

generator was available at Bikini.
3.1.3—As at Eniwetok, the Plotting and Briefing Section was responsible

for all surveys. These surveys were corcucted by helicopter. A pre-entry
survey was flown at H+2 to H+4 hr, with a detailed one following at approxi-

mately H+6 hr. Other detalled surveys of the entire atoll were flown on
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succeeding days after each shot as required. The instrumentation for each
was the same as that used at Eniwetok. Communications from helicoptor to

ground were provided by EG&G but proved to be unsatisfactory. Eventually,
the data were sent back via the flight-operations radio net when necessary.

Evacuation of the atoll before each shat required that the pre-entry

survey originate from afloat. Normally the helicopter selected for the mis-

sion departed from the USS Badoeng Strait and made its first stop at the

USS Curt!ss to pick up the rad-safe personnel, The helicopter then stopped

on Enyu to pick up CTG 7.1, and the mission was carried out. Once the
island of Enyu was declared clear by CTG 7.1, personne) returned to the

island and all operations were conducted [from ashore,
3.1,4—Monitors for recovery parties were provided as required. As at

Eniwetok, the demand was quite small. Generally speaking, projects provided

their own monitors and required no monitoring assistance from TU-7.
3.1.5—The radiochemistry trailer, obtained from the Army Signal Corps,

was deck-loaded on the USNS Ainsworth. All radiochemistry work was car-
ried out In thie trailer. The Laboratory Section handled approximately 400
water samples, which were taken from the water supplies of the various

ships and from the swimming beach on Enyu. No chemical analysis was re-
quired; gross beta-gamma activity was determined.

3.2 Shots and Survey Results

Very l'ttle interference with preparations for firing the various devices

was caused by excessive contaminatiou. In certain cases the spctting of the

shot barge was delayed for a day or so as radiation levela were excessive
in those areas in which the surveyors had to work, Generally speaking, how~
ever, no delay was encountered as a reault of the contamination. Table 3.1

lists shots, shot dates, and times for Bikini Atoll.

TABLE 3.1—FIRING SCHEDULE, BIKINI ATOLL

 

Device _ Date (M.1.) Local Time

Cherokee 21 May 56 0550:38

Zuni 268 May 56 0556

Flathead 12 June 56 0626

Dakota 26 June 56 0606

Navajo 11 July 56 0556

TEWA 21 July 56 0546
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$.2.1~The Shkee {tevice: detonated In air over Namu, produced no

contamination at The pre-entry survey, flown at approximately
H+2 hr, showed the entiretoll clear and radiation levels at backgrounl.

3.2.2~The/ Zuni _{device, flred on the ground on Eninman, produced
heavy contamination oughout the entire atoll, with the exception of Enyu

Island. Survey results at H+4 hr are shown tn Fig. 3.1, The fact that Enyu
was not contaminated was most fortunate as it allowed operations to proceed

from the camp ashore tn a normal manner.

3.2.3~The (Rrathead] device, fired on a barge.‘off Yurochi, produced heavy
contamination on the northern {felanda of the atoll. In Fig. 3.2 are shown
survey results at ue br. No delay in recovery operations or preparation

for the next sh rienced.

3.2.4—The Dakota device was algo fired on a barge off Yurochi. H+t4

hr survey results are shown in Fig. 3.3. Contamination levela were much
lo ser than expected and recovery operations were carried out as scheduled.

8.2.5<the[Navajolevies was fired on a barge off Yurochi. As with

the Dakota ,fcontamfnation levels were quite low and did not Interfere with
recovery opérativuns. Survey results are shown In Fig. 3.4.

3.2.6-The| TEWA [device was fired on a barge anchored on the
reef west of Yurochl. Contamination wus heavy on the northern falands of
the atoll. In contrast to the other barge shots, contamination was also ex-

perienced on the atoli's southwestern islands. See Fig. 3.5 for H+4 hr survey

results, The heavy contamination delayed suma of the recovery operations
and also the roll-up operations. Fall-out from the firing of this device con-
taminated Eniwetok Atoll.

$3.3 On-Site Fall-out

Very little fall-out was experienced on Enyu Island. On three occasions
fall-out was observed and the backgrcund was Increased somewhat. Full-out
from the [Zuni__lievice started approximately 28 hr after detonation and
continued for afproximately 12 hr, This fall-out was very lHgat, with a neak

intensity of 12 mr/tr gammaradiation, Fall-out from thef_ Navajo"] device
occurred approximately 18 hr after detonation, with peak gamma intensitles

of 22 mr/br. -Very slight fall-out from the TEWA device approxi-
mately 18 hr after firing increased the background by approximately 4 mr/hr.
Heavy rains occurred during the fali-out perlois following the firing of the
(Navajo {_TEWA [and exceptionally high activity waa observed in
the ralnwater,
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$8.4 Unusual Incidents

Once the firing of the barge shots commenced at Bikini, contamination
of the lagoon water was observed. After the firing off Dakota /the swimming

beach on Enyu was closed for the duration of the operaffon, e beach had
previously been closed becar3e of the water contamination originating from

the[Zuni and {Flathead shots. It was observed on the various rad-safe
surveys that the water~adjacent to the beaches‘of the northern Islands of the
atoll was generally much more contaminated than the islands, Several days
were usually required for the silt and debris to move out through normal

water circulation, Usual result of this water contamination was delay In
mooring houseboats and the next shot barge.:
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Chapter 4

LEGAL DOSIMETRY

4.1 Dosimetry Devices

Experience during Operation Castle in 1954 indicated that there was
definite need for providing legal dosimetry services to all personnel in Joint
Task Force SEVEN. Accordingly, the film-badge program for Operation Red-
wing was designed to provide adequate dosage information on every man en-

tering the Pacific Proving Grounds. A so-called permanent badge was issued
to everyone in the Task Force for wear at all ‘.mes. In addition, a "missfon’

badge was issued to those persons who were required to enter contarunated

areas, Dosimetry records were then kept on both types of badges for cach

{ndividual. Pocket dosimeters, Bendix model 611, 0 to 5 r range, were also

used with the mission badges as a means of obtaining quick information aa

to dosage received by :.n individual while in a contaminated area.
4.1.1—The permanent-badge program was designed to provide a dosage-~

indicating device to all personnel in the Task Force. Issue of the first per-

manent badges was made on 15 Apri) 1956, with exchange scheduled each

six weeks. Ags the operation progressed, It was found that badges worm in

excess of four weeks were badly watermarked, showed evidence of severe

light leaks, and were generally quite difficult to read. As a result, the ex-
change period for TG 7.1 and TG 7,5 was shortened to three weeks and the

period for all others was shortened to four. During the operation 40,000
permanent badges were {ssued, processed, and recorded, Records were main-

tained on approximately 15,000 individuals.
4.1.2—The mission-badge program was designed to provide a rapid de-

terminiation of the dosage an tnd{vidual had recelved while participating in
recovery or construction raissions in radex areas. Only pereons entoring a

radex area were provided with mission badges. No deficiencies were noted

with these badg2s, os the usual period of wear was approximatcly 12 br.

Approximately 45,000 mission badges were processed.
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4.1.3—The Bendix Model 611 pocket dosimeter, 0 to 5 r range, was
chosen for use at the Pacific Proving Grounds ufter an extensive testing

program. This dos{meter was found to be the most satisfactory of the sev-
eral tried as its response in the high temperature and humidity was the most

dependable. Two thousand were purchased. In general, tha dosimeters were
quite satisfactory in giving rapid information as to the dosage received by
an individual, Many inaccuracies, however, were noted in the dosimeter read-

inga, and therefore this information was primarily used only as a guide to
how quickly the mission film badge should be processed. If Indicated by the
dosimeter reading, the mission badge would be processed immediately upon
turn-in. All dosimeters were proof-tested at LASL to a pressure equivalent

to 50,000 ft MSL, and each was tested for electrica) leakage. In general,

the proof-testing program was quite satisfactory. The average reject rate
was approximately 15 per cent.

4.1.4—To simplify the issuance of mission badges, all personne! in
TG 7.1 and TG 7.5, and others where necessary, were issued "charge-a-plates"

similar to those used !n commercial charge-account operations. Use of these

plates eliminated filling out forms by hand, thus speeding up the issuance of
badges tremendously.

4.1.5~Following disclosure of the deficlencies tn the permanent film
badge, a vigorcus experimental program was undertaken in an effort to de-

velop a film packet and badge holder that wouid not be susceptible to waler-

marking and light leaks. Various methods of packaging the film packet, such

as using a polyvinyl plastic in place of the cellulose acetate, were tried. In

addition, the film packets were dipped in ceresin wax prior to sealing in the

cellulose acetate hulder. Also, the standard film badge, complete with ace-

tate holder, was coated with various materials. The results of the experi-
mental program indicated that the film packets that were dipped in ceresin
was before sealing in the cellulose acetate holder were most satisfactory.
The experimental program with these particular badges {s continuing at the

Eniwetok Proving Ground.

4.2 Film Processing and Record Posting

All film processing and record posting was done manually. As a re-
sult, as many as 40 individuals were assigned to the Dosimetry and Records

Section. The manual reading and posting operations were tedious and time-

consuming, and also subject to many errors. A continuing re-check was re-

quired to ensure the greatest accuracy possible, but this was not always suc~

cessful, The master-record file for all personnei in Joint Task Force SEVEN

was maintained at Eniwetok Atoll, At Bikini Atcli a records file of only those
personnel present at the atoll was maintained. This split filing system

~ 39 «
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necessitated a daily exchange of dosage information, primarily from Bikial
to Eniwetok, in order to maintain the master file. Thia information was ex~

changed via the radio-teletype circuits.
All film processing at Eniwetok Atoll was carried out at the Rad-Safe

Building on Parry Island. At Bikini, dual processing equipment was main-
tained as the possibility of afloat operations, similar to Operation Castle,

was always present. A photodosimetry processing trailer, obtained from the

Army's Evans Signal Laboratory, was maintained aboard the USNS Alusworth
at all times, Fortunately, no real need arose for its use. Although the

photodosimetry facility in the Rad-Safe Bu{iding on Envu was always available,
the building suffered damage during the| Zuni and Navajo _|shots and ex-
tensive repair to the darkroom was required,

4.3 Technical Overexposures

Prior to the fall-out at.Enlwetok resulting from the | TEWA _\
shot, approximately 50 individuale of the entire Task Force had receive

tecknical overexposurea in excess of 3.9 r. The dosage received from fall-

out at Eniwetok Increased this number significantly, with approximately 600
persons exceeding the 3.9 r limit.
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Chapter 6

CONCLUSIONS AND RECOMMENDATIONS

81 Conclusions

§.1.1—-The project-monitor program was successful and eignificantly
reduced the personnel strength requirements of TU-T.

6.1.2--The permanent- and mission-film-badge programs were success~
ful in providing the necessary dosage infurmstion for all personnel in the
Task Force. The total number of personnel engaged tn legal dosimetry work
should be reduced. Difficulties encountered with the permanent film badge
can be remedied.

6.1.8--The Task Unit organization wae adequate and satisfactorily met
all requirements.

8.2 Recommendations

6.2.1—The project-monitor program should be continued in future opern-
tions.

5.2.2—A development program aimed at Improving the permanent-film-
badge package and providing a certain amount of automation of the film-
processing and recording procedures should be established.

41-@



  



UNCLASSIFIED

DO NOT RETURN THIS DOCUMENT

TO DTIC

EACH ACTIVITY IS RESPONSIBLE FOR DESTRUCTION OF THIS

DOCUMENT ACCORDING TO APPLICABLE REGULATIONS.

UNCLASSIFIED


