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TRIP REPORT O 1970 BIKINI SURVEY /
Tiie 1970 curvey tcem consisted of the following: -

3 University of Vashington

3 SWRHL
2 NV
1 O0s IQ

Added to the teom in Kwajalein was Mr. Rirk of Global Associates who
was a boat oparator, Mz, Thalgott of NV and Mr, Catlin of 05 lizade
quarters visited th2 Atoll for tha first fevw days of tha trip. Also,
with tha group was Mr, Nnlkanisi and ifiss Dancy who work for Trust
Territory (©T). 1lir. Tobin mzt tha group in Kwajalein but could not
make ths trip to Bikini,

The tcam arrived at Enau, Vednasday, Kay 27, 1370,. on board the lafa
Adal, Tha2 situation found was that tha Bikini workars ware on ctrike
arnd most had gone back to Kili, Tha few remaining Bikini worliors
left the following Saturday on the Hafa Adai., Tha strike wac said

to be due to thae following:

1. A dersnd for incraased pay.

2. Family problems and the desive for vorkers to be allowed to bring
their fawmllies to Bikiui wihile working thare.

3. A demand that shoes be provided workars.
4. A domend for better food in tha mess hsll,

Other than tha survay team and visitors, thare remained in the Atoll
(ull on Zneu) Mr. Glenn, who was cthe Trust Territory representative
for Bikini, a TT machanic, a powar plant operator, a cook, and two

- heavy equipmant Operators.

The work being performed by TIT workars consisted of tha following:

1. Operation of mess hall, elactric power, and latrine facilities.
on Eneu.

-
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2. Repair of equipment, mostly through caennibalization,

3. Digging holes for coconut planéings using hzavy equipment
on Eneu (no trees planted - just holes dug). :

4. Driving tractor along cleared paths on Bikini to keep them open
ftom new scrub growth, :

Planting of coconuts had com2 to a halt since much of this is hand
labor. HMost of th2 equipmant left after cleanup operations is now
unusable due to lack of maintenance and spare parts. The one mechanic
has no tima for preventative maintznance and repair of equipmant cone
sists largely of tewporary measuras.

Mr. Glenn stated that he was expecting the arrival of a group of high
echool students who will work in th2 Atoll during tha summar months.
After leaving Bikini, Ifr. lakanisi was to rocruit naw workars ifor

the egricultural project. Workars othar than Eikinians will &also

be hired if tha workers from Kili stay on strika.

One problem Mr, Glann has that is a nulsance but could be serious is
communications vith the outsidaz world, %h2re was one tubza type radio
transceivar on Encu and no backup equipme2nt othar than spare tubas,
Majuro, Kuajalein, or a ship nearby could som2tim2s ba contacted. At
Other tim2s no station could be raised. lir. Glenn reported that the

. radio set had broken down on occasion and thoy ware once without any

poesibility of outside contact for sevesral wacks until a ship arrivad,
This could be serious since thare is only a first aid tent with coms
supplies left from cleanup days and no madical perxson on the Atoll.

Upon arrival at En2u, the survey equipnent was off-loaded, The team

m2mbers carried a considerable share of this heavy work. As soon as
the air samplers werae ashore, they were lined up, fueled, and test
runs made. LDob Catlin and I photographed the coconut tree nursery
and the treas planted in rows SE of the runway. Photos were also
taken of air samples checkout,

. In discussions with Mr. Nakanisi about tha vegetation that was knockad

down in clearing the strips on Bikini, ha stated he would very much

" 1ike infowmation on the powered shreddérs that can chop up vageatation.

I agreed to obtain thie ond Bend it to him. He also stated they will
soon be planting a garden on Bikini. I expressed an interest in obe

taining samples which he said they would be happy to supply.




Martin B, Bilas 3

Wednesday night we packed for the trip to Nam and to Bikini. Thursday
moming w2 sailed in tha Hafa Adai. to Nam arriving about 10:30. 3ob
Catlin, Lynch (iiv0) and I walked to th2 IV tip near the Dravo crator
and back throuzh thz center past tha earth covered bunker making photos
8s wa went, Hald and savaral of ths ships crew collected fish aad

Ron Eagle (U. of Vash.) with assistance from sevaral of tha ships

- crew collected & bottom sample from th2 Bravo crataer, Mzasured with

& hand-held garma instrumant tha twoegallon sample measured 30 pli/hr
with tha bacizyround on the ship et 3 pk/hr. This and subsequent
measuremants were made with an E«5003 instrumant reading gawmna only,

Thursday night we arrived at Bikini and set-up caup in two of thz three
latrin2 buildingzs in the old low camp area at the southarn end of tha
island., Radio communications, usinz portable sets providad by ilV,

vere establishad batween £nau and Bikini., Ve had thz first drin: of
cistern water, from the 10,000 gallon cisterns, which tasted 1lilz cone
crete but good. The cisterns were full to thz overflow level. The
first of the problems with tha M boats was exparienced after off-loading
the jeep, jeep trailer, air samplers, gasoline drums, and camp supnlies
on Bikini. Tna ramp could not then be lifted and was hanging in tua
water when th2 boat backad off the shora. Tha boat was later driven

all the way back to Ln2u with the ramp down and the crane on the dock
was used to lift the ramp back in place. Tha ramps would not function
on any of the three ! boats, For additional discussion of this problem,
see Attachment 1 and Attachmant 2.

Friday morningz we made radiation measuremants for the pile of aggraepate
Bast of tha latrinass. Al Suaith confirmad that this material casmz from
the Peter~0boz complex and was used in constructing the cisterns. Tha
instrumant read 8 pi/hr on top tha pile. The area around the pila showad
about ‘10 uR/hr. A hole sbout 1 foot dezp was dug in the top of th: pile
and the instrument placed at tha bottom. Th2 mater then read 3-4 pui/hr.
The nearby sand pile, usad in cistern construction, showad 45 uR/hr with
the instrument partly buried,

Later in tha2 day we boardad the Hafa Adal for a trip to the islands along
the southern rim. On tha way wa raceived a radio call that saveral men
“ware overdua in th2 Doston Lhaler (non2 of tha survey team were involvad).
They were outcide the reei and it was suspacted they may ba adrifit cnd
without power. Tho Bafa Adai divartad to look for them, A hour or more
later, the Whaler cauz into sight undar power and it was explained that
thera was a mix-up in signals, they had scen the Hafa Adai searching,
realized they were the objact of ths search, end had been chasing us.
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The Hafa Adal dropped u. at Enidrik so we could search for coconut
crabs, Tha c¢hip moved Cown to Asrokoj whera thay would pick us up
later. No crabs were found. We toox tha small boat across tha pass
from Enidrik to Eneman. The low spot on Eneman where the highest
radiation levels and highast Pu values were found was obcerved under
water (the first time I had seen it this way in six visits). The
water was about a foot daep in tha middle. Ten cockie cutter soil
samples ware taken 5 feet apart in a dry arca showing 100 to 150 puR/hr.
The radiation lecvel inside thae photo bunker, a short distance dowm
the island, was 2 ui/hr. Outsidz levals w2re bztween 1 and 3 uR/hr,
A pile of lead scrap near tha bunker showed 1 to 3 pRf/hr. Titz first
aggregate pile encounterved walking East along the PatereOboz complex
shouvad 1 to 2 ull/hr with the izater placed in tha aggregate., The
saecond &aggragate pile read th=2 sam2, After making these m2asuremants,
we boarded tha ship and went back to Bikini.

Saturday morning Mr, Catlin and Mr. Thalpzott left Bikini on tha HaZa

Adai at 0300, Lynch end I set about tyying to rig a house simulator
using aggregate from th2 pile nezar th:z cawp on Pikini (Peter-Oboe
aggregate). Tuvo cavdboard boxes, one inside tha other, were used to form
wall spaces siy inches thick. :

Meter 6"
. . e ’ 6"
; .:L o Plan View

i Tha boxes plus bags of aggregate wa catried to a point 350 feet inland
from the lacoon road near mideisland and East of a small concrete house,
Radiation levels in the area were 120, 125, 130, and 125 pi/hr. Reading
at ground level where the sirnulator was placed was 125 uR/hx. ‘The large
box was put in place and aggregate added to form a layer 6 inches deep.
© The mater was centered in the box over the 6 inch layer and tha reading
;' waa 75 pR/hr. Next the smaller box was put in place and aggregate

/'  added as showm., g :
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The reading dropped to 45 pR/hr or an overall reduction of a factor
of three comnared with the external lavel,

On Sunday morning, May 31, tha tcam membzrs on Bikianl began soil
sampling in grou»ns of two along tha cleared rows. Lynch and I
sampled Pow i#7, lst Baselinz South, to ti2 Center Lin2 Road. See
draving for locations, Samples were taksn, disturbed and undise-
turbed sgoil, evary lud feet rosulting in 1§ .sampling locations.

The cookie cutter campler used tzkes a plug of soil about 4 inch:s
in diemeter and on2 inch daep. Suunday afternoon we rested and want
fishing.

Monday morning we resumed soil sampling. Lynch and I rampled Row #3
2nd Baseline North to First Baseline North and from First Baseline
North to th2 Center Linz Road. Tha first stretch gave 25 samnling
locations and the seond 15. Soils varied considerably in organic
content is just 100 feat of distance. Most unlisturbad arcas cone

.tained a mat of leavas and twigs all intermeshed. These had to be

removed to a dapth of 3 or 4 inches to get down to soil.

SN

Note: Rows run lengthwise tbe island and the numbering system used
{s that developad during cleanUp.

Lol azee we8n
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Monday afternoon Held and I went to look for coconut crabg., We
saw som2 signs but no crabs,

Tuasday morning we resumed eoil sampling. Lynch and I sampled the
9th row from the 2nd Baselina Road North up to. the end of thz isleand,
Wa then sampled along thz lagoon road from the end of tha island to
tha 2nd Basalinz load Horth, Held caught a coconut crab ba spotted
vhile soil sampling, <

Wednesday morning Lynch and 1 sampled the 17th Row from the lst
Baseline Rd South to the 2nd Bascline Road south. Also that day
we collected 200 pounds of coral aggregate from the pile near the
How camp site,

Thuraday, photographed the daily air sanpler maintenance and refuzling
miseion and dust production by tha jozp on the lagoon road, Mad:
background readines at the five air sawpling locations. ‘The following
warae obtainzd by makiug 5 readings around each station:

Station #1 + 3 fc. 50 uR/hr
: . 30 "
25 "
15 11"
30 11]
avg. = 30 u/hr

Station #2 + 3 ft. ] 15 pr/hr
15 v
30 1]
15 "
15

avg., = 18 uR/hr

Station #3 _+ 3 ft, 25 puR/hr ’
o : 25 " '
. 20 "
~ ] 35 o
‘ 200 ™
25 @r/hr

Station #4 + 3 ft 20 uR/hr -
10 1] .
10 " S
) 15 7" . .
15 .

- » avg .

Vg, = H‘m’\]n{r I . I

' 1_
i  Taze In¥ )ﬂ”
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‘Station #5 + 3 ft, 20 uR/hr
10 1]
L2000
30 "
30 [ 1]
-8avg, = 22 uR/hr

The air sampler station locations were as follows:

Number 1 was just oZf the lagoon road near the How camp site in a
position such that it would experience the dust from the road.

Number 2, 4, and 5 were on the Conter Line Road with 2 near the
beeach lancing site on tha lagoon tide of the road, 4 on th2 concrete
launch pad site mid-island, and 5 was near the ocean shore and upvind
of the othaer two as th2 wind was blewing across the island from the
ocean side tovard the lagoon. MNumber 3 was near the North end of the
island and inshore from the lagoon road.

Friday, made measurements at thz soil pit dug by Eagle nzar the low
camp site, At plus 3 feet above ground tha instrument rced 85 ui/hr,
At the bottom of the pit, about 3 feet down, it read 25 uR/hr. Soma
surface soil had fallen into tha pit,

Next we drained water from one cistarn down to the level of thz outlet
pipe (it was almost empty from taking showers) and than pumped the
“level down further with a gasoline powaraed pump. Thera remainad about
3/4 inch of water in the bottom of the cistern that the puup would not
plck up, The cistern walls were about 6 inches thick. The thickness
-of the floor slab is not known.' .

Next 1 made measurements around the cistern out at a distance of about

20 feet. | .
FEIAL USE LY
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+ 3 ft. 12 ur/hr
’ 11 @
11 "
10 "
11 " 4

"avg. = 11 pR/hr
Hext, measuramznts verz made at tha four wallss

+ 3 ft, Worth wall 6 puR/hr
Bast wall 6 "
South wall 7

1"
Wast wall 6

'

We then climbed inside the cistern. Th2 readings were:

+ 3 ft, Ceatar floor 3 pR/hr
North wall 2
South t;all 3 ¢
East vall 3"
Center floor coatact 2

Thus, thz reduction factor for the cistarn was about 4.

We then collectzd alge from the floor and walls., Mo sediment was found
in the bottom of th2 cistern.

Living conditions on Bikini were primitive. The team membars lived in
two of tha three latrine buildings in the old How camp area. During
cleanup the fixtur:s had been rewovad, -Tha buildings providad shalter
 from rain except that which blew in the up2n doors. Bedding, vhich

was quite comiortabla, consisted of air mattrecces on the floor vith
mattress covers and blankate. Initially, food consisted of in-flight
rations plus rice. Later, these were supplem2ntad with fish and langusta-

caught by team members.

_ A latrine was dug downwind out of doors. What it lacked from a human
engineering aspact was compensated by & spactacular view. One user
stated thet this was the first tim2 since hz was 3 that ha wished his
mom was thare to help. On the whole I would say thesae cormon incone

viences tendad to add to the spirit of cooperation and tha Bikini
survey was not hinderéd in eny way. This is a tribute to those vho

" made up the team.

thC‘r‘ LS B
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There were a large number of rats in and around the camp arza. Thay
were a nulsance at night vhat vith sleeping on thz floor. The problen
was more iwaginary than real, Iovaver, there was soms "rumning acrosg."

One item not related to the suxvey {s worth mentioning., A jet type lavy
target drone aircraft with a wing span of about 18 feet was found washad
up on the ocean shore near tha ilow camp site. It bore the markings
BUM-34A, VC-3,436. Couvartwents in the nosc of tha aireraft werc
damaged, ware opan to salt water, and equimeent inside heavily ccorroded.
I opened the rear compartment with Mr, Kirk's help and found it had
remained sealed against tha salt water and tha cquipment inside was
undamaged. We removed thz tvo majer compenents in the compartment vhich
consisted of tha ;yro portion and the recciver portion of tha guicdance
and control systems. Whan examinad th2se ware found to ba in good cone
dition and ware transported to Kwajalein and turnad over to a Navy repree
sentative. It is my guess that this equipment would be valuad at several
thousand dollars, .

‘Part of the team, of which I was one, went back to Encu late Ffiday after-
noon, . -

Saturday morning Lynch and I photographad the sa2rvicing of the four air
samplers running on Zneu, Th2se were located as showm below:

Those operating the samplers were expariencing difficulty with carbon
. loading of cylinder hzads, values, and cpark plugs in the sampler
engines., Engine hoads ware pulled fiequantly to clean out carbon.
Tha gasoline was suspected to be the cause of this problem.
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On Sunday, 7 June, I monitored tha scrap motal collectad by the
natives and storad in the bunkar on the scuth tip of Enecu (nzar

the large sheet ma2tal building). Inside the bunker where tha scrap
was storad tha radistion level was less than 1 uR/hr, Contact
readings over tha scrap were also less than 1 pR/hr,

Lynch and I collected disturbed and undisturbed soil gamplas at

200 foot intervals along tha runway on Enzu (about 20) fezt off to
the south side), Twentyetwo samples baggecd separately were obtained.
Held and Cluff sampled the Znsu camp arca.

Lynch and I attempted to locate that part of Encu showing higher
radiation levals. The camp area maasured 3 to 4 pR/hr, Thz area

of th2 island west and north of thz camp and particularly the WKW

end of tha island has been heavily bladed and the soil is quite
disturbed. Th2 surface is sandy liks tlhe baach area. There were
only traces of rows or strips of vegetation, thz area having been
almost completely cleared., Ons small .arca undar somz pandanus trees
showad 18 to 20 uR/hx and tha soil appaared undisturbed. 2Zagle took
several cookie cutter soil samples hare but it was deccided that a
soil pit collection would not bs woith the effort.

On Monday, checked a barrel of scrap near tha coconut nursery. 7This
read 2 to 3 ui/hr, th2 same as tha camp area., Scrap consisted of
copper tubing, copper wir2, pipe fittings, and & large three bladed
propeller. Photographzad tha coconut nursery from on top a ncarby
concrete bunkar,
Tuesday, chacked 8 barrel of scrap on the lagoon shore near the power
plant. This m2asured 2 to 3 uyR/hr, th2 sam2 as the camp area. The
scrsp consisted of copper w1re, pipe fittings, and a large three
bladed propezller,

Wednesday and Thursday were spent photographing EBnecu. On Friday,
June 12, Moore, Thrall, Kirk and I went back to Bikini in the Boston
Whaler to pick up the last of th2 air filter samples. The air samplers
theuselves could not be brought back due to problems with the M boats
Saturday was cpent working on reports and packing. In early aftere
noon Sunday, an aircraft sent from Kvajalein by Global Associates
cama to Endu to pick up tha team and equipment., The TIT ship was not
available to pick tha team up when work was completed. The trip that
had taken about 28 houre on the Hafa Adai was made in one hour and
thirty minutes in the aircraft. Thz air samplers were to be shippad
back to Kwajalein by TT ship at a later date.

.
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The following 1s a tentative summary of samples collected.

Bikini
Soils - 823 individual "cookie cutter" samples in 21 areas plus
along portionc of tha lagovn road, at thz 5 air sampling arcas,
and in ths caxp araza. Both disturbad and undisturbed soils vare
obtained. Somz2 groups of collected samples ware composited. . There
were two series of eeparately lLaggsed samples, one running East and
West and ona ruaning North and Souih.,

3 soil pit collections in 1 inch incremants to 10 inches and then
by horizons to 35 inches. Also by 1/2 cm increments to 3 cm.

Aggregate - 300 pounds from Petar-Oboe complex.

Wdter « 1 gal., from each of 3 well points plus collections of cisturu
watar.,

Algag = From one drained cistern. Mo sedimont was found in tha cistern.
Rats ~ 40 samples from 2 locations,
Coconut crab « 1 crab taken on Bikini.

Alr - Filters from 5 samplers running continuously £or 2 weeks (changed
daily). ¢

Langusta -~ Hzpatopancreas only.
Eneu .

Soils . About 50 samples from 3 areas fncluding cémp area, mideisland
arca, and at 200 foot intervals along runuay, disturbed and undisturbed.

Water - Gallon samples of well water (tap water) and cistern water,

Atr « Pilters from 4 samplers running centinuously for 2 weeks (changed '

daily). : .

\
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Fisﬁ - Goatfish from ocean side reef,

Nem

Crater sedinznt -« Dravo crater.

. Eneman

Soils - 10 samples at 5 foot intervalc in area of highest external
£Aalonag . ’

Coxxuents and Racommandations:

1.

3.

6.
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For any suliscquent visits by AZC survey teams, TT comaunications and
water transportation ehould not bo reliad upon unless significant
iwprovewats ave made and coafirmad by inespection,

Teem wombais should be flowm into. and out of tha Atoll sinc2 21T
ship trancport is very slow and quite undepandabla., Any ecuipment
that czanot bz flown to the Atoll slould be shippad by TT shis
sufficiently in advance to be available whan the team arrivas

Provisions must be made to haadle any mecical emargency that should
arise. Suggest one member be addad to the team to perform this
function.

The boat opcrator was most hzlpful, * fuch a capability within the
team is esscntial to & succaessful survey,

The coordination of thz survey plan with the High Commissionar was
essential to obtain the full cooparation of thz 7T reproesentatives
in the Atoll. Tha TT people supportad the team to the extent
possible althoush thaey were haﬁuzcapped through lack of facilities,
useable equipmant, and suitably trainad parsonnel,

Th2 problem of natives asking safety related questions of t=22m members
did not materie?2ize since thay ware not in the Atoll dua to thz
strike.

Toummy ¥, McCraw :

Nuclear Explosives Environmental
Safety Branch

Division of Operational Safety’

w/encls R. J|. Catlin, OS TFMcCraw/nr
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