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.

1. In compliance with your oral tistructitis, the undersigned visited LIISIX
and AILUK Atolb, JE2d0Island and lJEJITIsland in the &stern Mard-ml.b between
the period 5-8 March 1$)54for & purpose of collecting soil and ~ter samples ant

measuring level of gam radlation present at those places b connection ~h
BRAVO. The mission,consisting of the undersigned and a bkrshdlese interpreter,
Ian Iakapun, embarked on the USS FJXXAF (DDQ99) at Kwajalein, visited the four

I

sites and returned to Bikini, where the rematider of the trip to Eniwetok was pm
formed by PBM. ‘here follows a detailed discussion of the firdhgs at each loca-
tion:

a, LIKD3P ATOLL. The samples were taken on LiJdep Island, which had tl.
largest native popdation. Access to the lagoon was gained through South ?ass.
Poor light at the end of the day and numerous coral heads necessitated anchoring
about l+miles from I&Mep Island. Trip in ws made by whaleboat the following.

A water sample was taken from a large cistern fed from the mof of the
n ~t~~; rectory, and earth samples were taken from random spots abut the islm’‘Q

“= ;h were unsheltered by trees or other growth at approbtel.y (X@ M 6, March.....
1954. Radiation readings were takn with a MX-5 instrument between @OO M and 090C
1and showed a mxinum of 3 milHmentgens per hour. No variations from this
reading were noted on clmthing or bare feet of individual. According to account:
received by Bishap Feeney, S.J., the popuktion HS greatly excited by the light
~md blast wave, the latter which reportedly arrived about 30 rdr.utessubsequent
to the light flare. According to Bishop Feeney, church attendance was greatly
stimukted on the day of the test.

b___JEM3 Island. ‘_his location was reachsd at w M, 6 ~rch 1954. It
consists of a smll hmtily xooded islmd, surrounded by a line coral reef with
heavy surf on three sides. There being no place for landing a vtmlelmat, persmnel

‘ml equipment were transferred from the wl-nleboatto the reef by a one man rubber
raft. The undersigned transferred himself by srdmdng. The isL-md proved to &

-ininhatdted,and reportedly is a sea turtle preserve. Turtle hunters erected \.
~~everal houses, a rain barrel of which provided a water sample. Earth SWl@f2S

\

‘ .vere gathered at random fmm opcm areas, including one of beach sand above the
high tide nnrk. The party was led Araight across the ishnd and back to the Lx@ . ,
ing area wia the bath, ti crder to verify its uninhabited Stateh {EklqllcsW:re ~ :

.%i&i%Ha
. -X3,’—.—-___
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hzotictcd atx~rotite v ~~ % 6
~howcda mxhum of 3 m , however
}igher scale showed a lower reading.

March 1954. Instrummt read5ngs with the MX-
this was nat considered reliable, since o

AILUK ATQIL The ship rcnchcd this atoll at approxiautdy 1600 M, b
‘&rch 195;; md S~WIY ~vcd to an ~chorage off AU* Is~?nd8 the most hoatily
popilatcd. lhc Iagocn has not bccm swept, and numerous ccxal heads and p#maclos
profided considerable hazard to ship movcmnt. The landing party moved nehcrc b~
whaleboatwithoticlifficulty, and ag~in obtained water =mplcs from the most pr~
cnt cistern <andsoil samples from random w sheltered spots. Readings with the MX-
showcd nppr-t sly 3 mr~r (off the 2 mr scale). An AN/PDR-27E showed a high
reading of 7 mr&~ ho~vor, on a Mfcrcnt -le ~ r~q of K or 15 ~b Ma
obtained. The U-5 rmding is prohbly nearest correct. No significant variatior
;~crc detected on bare feet or clothing of tidividuati. Samples and readings were
taken at epproxinmtely 1700 M, 6 March 2954. ..- .. ,4- -“

.,, .’ .;----- ,.-”-- . . -i,-::,-<.:-:- ‘-
d, MEJIT Islend. This ‘singlecoral island is also surrounded by a reef,

as is JEMO, but I.andkg ws possible with a whaleboat, &c to an area protcftcd f~
the surf. The bland was found to bo hea~ly populated in view of its si.z~,tho
total number of people king 327, accordhg to the island magistrate. Soil and
water sampleswere taken as in the prowloudy described manner, at appro*t~
1300 M, 7 ?krch 1954. Rmlkgs with the MX-5 showed nwcimum of appmximatefiy 3
mr/hr (off the 2 scale, but approximztcly 1.5 on the 20 scale); tie ~ rea~
‘L.itha PDR 27 E was 10 mr~r. Tha true figure was ~obbly aomowhcrc bctwccn the
,-
Uwo.

2. COl!CLLJSI@!S. Low lcvol (less than 10 mrfi) radiation measuranerts with
Iie,ldinstrumats of the type used are highly ursatlsfactory~
iL/i’DR27 E inst

Cm MX-5 and thrc:
runents all showed wzidclyvariant readings on different scales,

‘.ndvaried axing each other when exposed to the s?me radiaticn. M AN/PDR T1-B
roved completc~ Usek ss not holding tO zero even after an hours ~r*upJ and

LISO showing widely variant readings on cliffcrcnt scales.

3. --AT10t3. ‘~;~g- parties in Lsl’mds such as JZMO and WIT shoul
ac Protidcd with a rubber &man or &man ~euuntic boat, to provide greeter safety
LO personnel and ccpipncnt. This will pc-tit Lmding &~ct-~ on M= coral rcefr
t.ithless tiger of the bmt being stove in. Ships assigned to such fissions
should draw such cquipmnt prior to departure.

4. TbQ successful.accomplishment of the mission MIS greatly faci~tated by
Lhc imtcrcstand cnthusiasn of th~ Ccmmndimg Officer of the USS IWSHli!?, CDR L. E
‘ilford, USN, and his officers and men. Their fmtcrial ccntrilxtions were neccssar
to the missim, however, the fmny valuabb suggestions and assistance in mlutions
of problems proved invaluable●

-...-.

/s/ R. D. Crea
nR. D. CEW4

MAJ, USA 4.. . --,”,
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S;EJECT: -RqxWt on ‘Soil ad Water %mpling Missbn

J

If) I&arch 1954

—

.

1. h cmpllancc with yo& oral instructing, the undersigned visited !70tj
Erikub, Ubolap, Wotho, ?&juro Atolls in the Marahnll Islands 5 through 7 hrch
1954 for the purpose of obtaining earth and drinking ~tor samples, and of mcasm
ing gamma ray dose rates, and also chcckcd the radio~gical condition of~thc S.S
RCQUE on Its arrinl at Majuro 7 March 1954. .

2. Tho first four atolls were visited by Marsha13csc fitcrprctcr Takushi
and thc writcr by mans of an UF-1 amphibious ~ircraft. Majuro was rcachcd by
C-47. M-kub might have been omittod sinco it was not inhabited, being propofiY
of the Wotjc tribe which goes thcro only occasionally to gather copra. (This ma
unknown until after th~ visit.) ,, . ,_:.“

..... .,-=:-

3. At each atoll, only the’prin~ipal ‘inhabitedIsk-nd &s tisited. At each
visited iskmd an effort vas made to C-SC a rcprcscntativu soil avcrago by
collectinginto a single container several samples, each approxbxatcly mc sq=~
foot of area and one inch depth. Water #ampbs were collcctcd fra the p&cipal
sources currently in use. Tho garnJMdose ratcs arc zvcrzgos for the inhab%tcd
arms. ..

f+. With regard to certain minor discrepancies bctwccn t;””survey methods Ur
by Major R. D. Crea and the writer; it was origtil.ly plamcd to pxform the sur-
jointly, and when it became advisable to separate and survey cliffcrcnt atolls, nc
tim remained for discussion of details of techniques.

5. Gamm-ra y dose rates on Wotjc and on =ikub arc each the average of MI-i
and L!l/’PDR-39average readings which agreed rcamnably wcl.1. The KX-5 was rcmk

1

inoperativewh cm the rubber Iifc raft was swamped by surf on the first attcrepttc
hunch from the beach at Erikub. Fouow@ the ~~othoSWVCY, the ~-39 dcvck~
a teqxxature-dcpmdent reading of 0.4 - 2 mr/hr, so that later readings .tiI this
range arc of vc.rydubious reliability. .. .. .

+-

6. The following tabulation surmnrizcs the atoll survey. S is soil, W is
Watcr Sample:

!,TOLL ISIQ~D- DATE

‘:,mJE OFA!ED 5br
—

FRIKUB iamaJB 5&r

,-
... ----- .:,.

T3XE Sifm No “MR/Hlt& sJLPLIIJG

1600 S5 3.5 m/hr, Lbc-ach, j+id-fl.
agc, l-back village.

W6 ~ well .lUS ~ catch basin..
1

1~5 S6 1.5 mr~. l-mid-~ge, 1
on path to beach. No inhabi~ i

ants, no water supply found.
&



;iTOL.L IsIAND

W,m]~\~~p _

—

WrHo WrHo

Miqnlo ULI.GA

SAMPLE NO

6&r U 37

7&r 1200 S9

i’
MR/kR & SAMPIJiiG

1.8 mr~, >titigo, 2-path
to beach.
Well.water.
From oatch basf.no

0.8 mr~, 1 by WCfl; 2+id-
villzlgoo
WOll water (no rain in catch
basin for 2 m.) ,>e, ..-

0.5 mr/kr, 4 from”n~r J*L
Bldg.- ~
Tap-water.

,.

7. Pacific Micrcncsti ~tic S.S. WIOWEn, Master: kwrcncc Blanc, home @ .
Guam, left Ebo~ 0840 Idon 1 March, entered ckmncl to Utirik Lagoon abut m ~
on 2 lJarch,and anchored h Iagoon at 1 24 M on 2 March;

5

docked at mj~o (~ga

IS.) 163aJ CXY7 MLAU Rcadhgs (mr/hr after dcdcing: 2-3 -insicb An dock .stru
turo, Ml on open deck,.“5-&in slecpir~ quu’ters on up~r. deck, l&30 cn rep? ~d!
canvase prior r~.tiztionlevels cmmt be cstinatod because of roh WMU< ad u
certafity abut when decks IAst washc& ‘Laster was advisedto have ..deckaan shed

do~m as soon 3s ccnveriento He was told that the actitity wlul~ cd hurt hr.wnc, Q

but th-.tAt was udesfiam tO h~e it aro~ ~er th~ n= es~~”. ..

8. REC0MH31?DAT~”S: Futuro visits to EAkub and &loelap should not b~ -

attempted by UP-l oxccpt under ccndittins of greater urgmcy, The writcr~s prio:

cxpericncc in such operations is very limited, but from his own obscrvatias plu;

the remarks mdc by those better qualified to judge, it appears that a fair 2.WW
of risk is involvcd-

9. EspcciaXLy notable was th~ v.xy cooperative
‘1

attitude of the Navy pr sc

at !(w.@loin aid the bi~rs~n District idministrativc Officials at w~~o ~’ su;”
4 porti~ this mission.

1 Incl:
?hrsh.allI~l=mds I.toll
.$i2Cl@CS collcctcd by T.
WI-litc, 5-7 ?Qrch 1954

—
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&rth samples wore collected as folkm$ “

At each island visited several ~Y.cs wcro dug and put into the -
onc-gal.lcn‘fiat-orcamoartont’. Fkch W@O (i.c~ =ch d&@) ~ppr+tcd ‘c
square foot to a depth of onc inch. ‘hc nunbcr and locattis of the SW@cs ‘x .

sclcctcd to rcprcsent, ag well as could bc judged, an avcrcge of th~ areas ussd
by the inhabitants, aftm tho samples were mkod In the carton. Areas that wcr
unusually shaded or unshaded by trots were avoMod* ~c largo fl~bblcs~ in the

conposite rcprcsmt coral gravel from ‘M9in strcctw th.ro@ tk Ggcb -

Y?atcrsamples were sclcctcd according to the prtici~l source
‘“;;-.

. .

. .. .. .. .
● ,“. ...;
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suBJm: Radidogical

.- .%-- -----

W& . . . . .._ r
HL’IDQUARIZRSTASK WIT 3J J

Task Gro 7.1

YAPO 187 (HOW P.O. Box 8
c~o Postnastor

San Fkarzisco, C313forr& -

32 March 1954

%rvzy of Dcmwind Atolls Contaminated by ERAVO -

1. Acknowlc&mcnt’
.

J
.

Thc members of the survey t- wish to express their apprcciatim to t
Captati, officers and members of the crow of the USS N1CHOL4S (DDE 4,49) for thc
assistance and coopcmtion in conducting tho survey horcti reported. Captah
Elliot turned over all possiblo faciUtics of his ship in wdcr to assist in ti

LT Frhk, the Executive Officer, organized all the opraticns of tho
&?~ics, and it was only thrwgh his personal dhcctk =d W~CiJMti~
that it was pomiblo to carry oti the small boat SWvcys” under cxtrad,,y cliffic
conditions. Since most of the lagoon mtcrs wore not na-tigabloby a DDE, it wa
ncccssary to make lmg boat trips In M@ seas and land on tric@ coral reefs.
That it was possible to make, witho@ c&&p, a detailed survey of ~W widely
separated atom in the courso of three days tith on= two boats was~largcly ch
to his efforts.

.

2. Int roduction .-

Thc BRAVO Shot ccntamhatcd a number of atolls in gorer&y castwar’d
dirccticm from Rikini to such an extent that it bcca.mcncccssary to cwc~tc th
native populaticns fxmm %mgelap, ldlngime and UtiAk Atolls and the mi~taI’Y
~rswcl on Rongorik Atoll. Following this cvacuaticm CJTF SEVEX organixxl th
subjcd detailed radiological survey of the atolls to the castw.rd of Bil&i
(Ref. CJT’YSE~’ Wwctok 0604002). The date from this survey wcro rcqyircd f
the follow!llgpu.rposcs:

a. The =vahation

b. The cstimsticm

c. The Cstir!ation
surfacm dctcnations●

k comcction
V,YUIS4Treat Tcrritary
c~acuatccihabitations,
gra@y.

with

of the

of the

of the

radiation effects on cvacuccs~

elapsed tti before rcoccupancy.

restdual radiation cff.~ts of large flclds

this survey. team frcm various Task G.muP~ ~ fi
Rcprcscntativc,-kturncd b the ato~ tQ sec~ the
serticc fitary cquipncnt, and obtain dtxummtcry @ot

/
3. %crational Schcdulo )/

“..

z

8 lkrch - Of!OO Survey tcm rendezvous atid USS NI@+OIUIS(DDE 449)
T in RQrl@ap Iagocxl.

—
Y

Qr -------- --
~r-.-.~p? >,.,*.
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SUIUECT: Radielo@cal &UVCy Of Douwind ;ito~ Contamhatod by BR’$UI

8March-lD30-

—-

—

4.
mmbcrs

The USS

9 March - 07~ -

10 Wrch - WO -

U. Mmch - 0700-

12 March -0800

l@O Two pax-tics h smll boats surveyed living arw
m Rmgclap Island and castorn half of Rongckp Atoll

1130 Two partlcs b adl boats ~occcdcd from ttm 1
which =s stationod outsido Utfiik Atoll and s~vc~d
Uttiik and Acn Islands, the min islands of thC Atoll

1700 Onc pmty in a amll bat Iandod on tho outer
rocf af Bikar Islm d and surveyed the island, tho onl
large island of Bikar !~tou. 2

11~ Two Prtics in mall bats proc;odcd fmm the D
which was stationod outsido %ngcrik iitoll and survc7
Wiwctak Island (where the Task Forco~s Units had bee.
staticnod) and tho otkr ixnportant islands of the Ato.

19~ Two parties fn sml.1 boats promcdcd from the D
which was stationcd outsido A13x@nao Atoll and surn
the tibitod islands of tho Atoll. -

lft~ Onc party b a mall boat”’~wvoycd ~o northwc
crn id&ds of Rongclap Atoll and ORC pa~ rcchcckc.
tho living areas on Rongolap I<l=md and cs&nblishcd *
rcfcrcncc -Maticm -fOr tuturc-decay-mcasurcnmnts@

Survey team arrived Eniwctok i!toll da DDE.

The following pcrsomcl from test projects b ~ 701} Tu 13s sc~d as
of the surVCy tc+ull:

Herbert Scaw”.llc,Jr. TU-13 Staff
Richard Rz..st Projoct 2.1

Richard Soul- F%ojcot 2.5a
l’hlncr.Si.rc-pc project 6.4

NICHOLiS {OLE ~U+9)supplied boat crews under the direction of LT Cliffol
Rink, Exocutivc Officcr, for surveys.

Radiac set AT!/PDR-39was sclcctcd as the instmmr.t tc b used h the
conduct f the sur~r:y.

b
Five (5) each of JIN/PDR.39were c~=titi.atcdwith an 80

Curie Cc source twenty-four hours before departure. Ihu c.l~brati~ yielded

zero vari~.tionbetween fnstrumcn . ~ scale. Upon cro~s chcsk@ three ti

these instrummts, (a point of a%il su~cy) h a r~~ti~~ fi~~ ~ o03~ r~
it was found tbt all three kst Iumcnts gzlvcthe same rcasng.

‘hcso su.rvcy meters wcro subjc@ to prolonged
ticms of dm+ncss (to the point of sca rntcr spbshx
and continual rough handling. With cmc cmcption, all
cfficicmtly for tho duratbn of the opc=tf~. On the

usc under advmsc condi-
uver thcm), salt deposit
hst rllmclltsOperated
final &y it WaS found

;.* -..., . . .-37



that onc survey nmtor coti not b properly zero adj~stod. Tlw four ~~ti
sN/PDR-~@ill oporatcd cfficicmtly ad socmcd to bo h good working ozdor.

T)nc (1) each Bock=m ~-5, and one (1) each AN/PDR-2’7Awas bro@ alorJ
for any low intensity cheeks noccssary. Two (2) each ca~bratod N?/PDI&TIB, wcr’-
on hand to servo as sprcs in the ovcnt of o~zational fail.urowith the lJJ~3’.
Nonc of thcso ihstmmcnts wcro roquircd.

(2--’-..-

6, Tho average and mdnnun gamna dow mtcs mcasurod on tho various is~d”
of each atoll arc pl.ottcdh Figures 1 through 5. AH mswmnts w~ro ~do at
waist height Ludcas othorwiso Indicated. Tk mdmum readings & not ticludo
masurc.mcnts ~do with the instrumnt naxt to a contadnatod surface.

Dotailcd surveys wcro ~dc of all the inhabited I.ocalitice. -al
readings arc given in Tables 1 and 2 for tho nativo viXlago of %ngcbp Itid~
and the TG 7.4 camp on Zhiwctak Island. k general, tho vilhgcs and the camps -
apparcd tc have slightly kwcr avcrago dose rates than WC nmsindor of tho
island. This can perhaps bo ascribed to di-ffc~ti gcmctw ~ tho cent-tim
and to sl&htly greater pmotration into the 100so gravel h tho nativo r131agcs
Tho desc rates inside the nativo huts appoarcd ti bo almost the same es tic dose
ntc outside. The duBc rato in “themiddlo of tho military barracks, t~ts, and
Skcks =s l/3 to 1/2 tl=t Outsti. This rcducticn IS probb~ largcti a gcm! ,
CffCct● The doso rato foil off rapidly cm tho beach below the high tide ~rk
Thcro was no ctidcncc of min WZEMIW off the contadnatcd mtcrtil. Thc fo~lt
on the windward sides of the islands appcarod to bc slightly abvc avcrago con-
tac&latiorl.

T;lELE1

Location Dose Pk.tc(mrh)

Rongclap Island (average) - 375
Center of village
Near central cistern m
Near southern cistern
Near northern cistern 3S3

TABIE 2

TYPICf,LRE’iDIINGSIN C;AT QN INI’JEMK =. - 10 W’M

Outside ~se Inside kSO
Lccatial F?tc :Zh) Rate (Drk>

Eniwctak Island (averago) --

McSs hall
Tent, edge of mti c- no 175 .
&it rinc “- xtl 360
Sleeping qyarters 262 m,
Dispcn~ .--..-,% “ ~Q=..--~-- ~

~; r *~

Z7 f
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Radio station m 160

Weather Station (N end of island) 280 UO
Proj 6.6. %ation (S end of island) 240 .-

—’

In order
hg mdiation

to estimate the rate of decay between $ and 11 I&arch,the
ma5ureawts were taken on threo da~ on bo~P Is~d:

8 March Z&!E@L

Central lltig area (vilbgo) 2S0 mr/llr 174 mr/llr
Southern most cistern 220 mrb 145 ,l+r
Roof of cistern (Southern-most) 240 lnr~ 340 m--
Ground (cmtact ) cistern area “ 220 mr~ m mrb

An area was selected 30 yards bland from tho RonRobP c~tcrY aa

follow-

.

ing point for future decay measurements. MS ara is-out~ked with ~S P~C’
cn pdl.a. The waist height reading was 210 nrr~ at 1000 hoqr8, 11 March 1954.

7. sample collections
.: ..’-

-.. ,.-. .= ,.
Water maples were collected fzmm tho vatcr s~ppHcs of all inhabited

areas. About two quarts of water were tramfcrred to a polycthlcnc bottle at
each site. These will be turned oyor to the New York ~craticns Of~o, AEC
cmaly3is. . I

Soil samples were collcctcd at all khabited areas and also at scvcra!
nninkbited islands. b coll~ting tho soil samples a cmc foot by one.foot
square was ma~ on the ground and soil to abut one inch of depth was rcmv~~
frcm the square and transferred to a card~ard ccmticr. Thc P*Y ~P~cs
will bc turned over to the New York o~ration Offioe, J&iC,for analyds$ md
some smlbr samples will k analyzed by Prog= 2 d m 13.

Listed h
at waist height at

Table 3 arc the samples taken with the & sc rate m= sued
the bcation Were thy wrc taken.

TABIE 3 - Som

sample No. Atoll Island

2? Rm&g; Rcmgelap
Ralgelap

; Rongelap Rongelap

(North end)
(Center of -ge)

(1 ~k north of

Rongelap

ROngelap
Rmgelap
Rongelap
Utirik
Rikr
Rongerik
AiYin@ae

d.lhge)

Rongelap (near South cistern
of village)

Eriirippu
IQxlaetok
Kabelle
Wirik

Rliwotak
Sifo

Date

8Uar
8 Mar

$Mar

$&r
8 Mar
8 ?=%
8 ‘l&r
9&r

J E
low

Mr/Rr

J+f+o
280

w

220

—
-.-”

--------

— z3q
/
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--3r- Rmgelap Rongelap (central cistern) 8 I&r
2 Rmgelap Rongdap (North part Of

—
d.llage) 8 Mar

3 Rongelap Rcmgelap @theb.h
cistern) 8 Mar

4 Rongelap lbng~~n~southee
8 km

5 Utirik UtM..k (cistern near church) 9 Mar
6 Utirik Utirik (cistern at south of

*9)
.- 9 I&rz

7 Rcmgerik l?miwetak(Distillation water) l.(1?&

Ur/fir

350

40
2J@

In additim to the above, a maple of fo~gc was taken at the wti~
ward side af Bikar Island. The radiation field was MO mr~ on 9 ~r~ 1954:
at this pkt,

e. (%nchsims and Riccmendaii~”8 ,,
7<. .k’’:v+4. -” ...

The radiolagkil - survey ~oved tht a large ‘yield surface deton
tion can ~%uce extremely serio~’ radiological mntadnation ovan~a dtinnc
morv than 120 miles dowrwdnd and important conta.mhtion about 250 miles dow
wind.

.

b. The center of the eontandnatti pattern from the EL’*VO~ot Uc.
sunewhat north of %ngelap and Rmgerik Atolls and probably not far from a 1
between Bikini and Bikarc

c. Although the fall-out was serious tn Rongehp Island located at
the extreme southeast tip of the atoll, the ccntamhation was about ten times
greater at the north side of the atoll, twenty da a~y.

d, The ccrkminatti decreased by a fachor of about eight over the
downwind distance of 50 miles between Rongelap and Ron#ger51c.

e. Standard mi.Jitary field hous~ provides a signific~t degree of
protectia to perscmnel i.nsid+

f. The AN/PDR-39.proved to be a -y satisfactory instrument for
field survey work under rigorous environmmt al conditions...

g. A +$lE DDE with tw (2) whale bats is n“ota co@~elY s~ti~
Factory method of ccmducting a broad radiological survey of the t~ ju~
completed. Future surveys should consider using vessels capbk of entertig
none of the atolb and of handhg a helicopter and sew-x.al. aml.1 bmts.

6 fiCb:

.?. L Rad. Survey Rongelap /s/ Herbert Scovd.31e
~; 2. Rad, Survey Utirik DR. HEU=tT SOOVIILE

3. Rad. Survey ?3ibr T~&toi

4. Rad. Survey Rmgerik AFSRF’ t.,..:j’:::~::= k
>“I%..>

Rad. Survey tiinae. _ ..-

~Sucmary of Rad. Surve
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