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STATE 

:¥1Z:ONA 

--

CALf~li\ 

~~VADA 

UTAH 
• 

IOTAL 

ESTIMATED l>09c TO "POPULATED LO'ATfONS «
i:oR. iES1"1NG 1>RIOR -ro 

S'E.i>TEl40ER 161 IQ~I . 
t-JUMIOER. C7i::: P!!.opLe 

TOTAL lU\JLAilON 
Of= C4-l=. 'SITE ~o Em:::x.oK'E O'JEI:' E!;~',GD 1.00 ~1 MT(• J.O(li<(LI TO 4.00 lo-'EM TO S.OO~Mlt 

ME.A~UREO- TO 0.9'1 REM l.99 !<:EM '3.'1'1 l<EM '-4.'l'!REl-1 5.99R£µ LOCATIONS 
( 8AC¥6kOUND) ~ITO~Et> 

7,.Y9Y 931 b,~IY 1~9 0 0 0 

51, 875 '1.(o, 134 25, 7L4 I 0 0 0 C> 

\21 1 <0re Lt33 "1,95S 0,ZSS 1sy 27Z. I-SIS JJ .. 

20, 19~ 0 l",~52 3 ,-4 G,'2. ~'?>~ 1,'-GJY 0 

- ---

209, 101 11,1'98 lb0,7h6 11,Sbb 6,5'10 1,q,6 
.!] 

I ·515 

JJ VMCIABLE POPULATION A.T Llt-JCDLN MIME .,+. OJ.JE RAIL£0AD MAJ~TENAl-ll.E 1iTATION 
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7.99 f...'l:M 

0 

0 

2-14~ 
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1-l~~ 

JJVARtAe>LE PoPULATtoN Ar '2A1~rz.oAO MAlt.JTENANCE sTAT10Ns (or•i1~0tv101JAL. 10.s 2eM BlJTt..El!: ~) 
~ZEIW POPuLATION AFTER TE"Al=Or ~li!\€9 (S/1s/ss) AT ~t\IE£SIDE,NV. 
~JONE l~DlYIO\JAl- r~.S REM -'SUTLER R.ANC\4 

t.' Ul.l~A1~TY. 
sou~ce: 
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e.ooREM OVER 
1D 

10.99 ~""t:M II.OREM 

o. 0 

0 0 

l-1(?1J ,~ 

0 0 

.. 

I -lb 1l I i-0 
' 

OJ"..€ ~ 0.1 REM t~/o 
tx:)SE "'O. I .C: 1.0 li!EM ! "10·~ 
~e .,. 1.0 l!EM ! qo.Yo 
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1978 

1979 

1980 

OFF-SITE RADIATION EXPOSURE REVIEW 

BACKGROUND 

146 CLAIMS FILED AGAINST DOE 
PRESIDENT FORMS INTERAGENCY TASK FORCE 
NV PROPOSES ACTION TO HQ 
GROWING LOCAi/NATIONAL MEDIA 

CONGRESSIONAL HEARINGS ,. 

FUNDING & DESIGNATIOf~ OF NV AS LEAD OFFICE 
INTERAGENCY TASK FORCE ON COMPENSATION 
COMPENSATION LEGISLATION INTRODUCED 
CLAIMS DENIED-SUIT FILED FOR 442 'VICTIMS' 
213 ADDITIONAL CL.AIMS FILED AGAINST DOE 

}tpri/ ~ 19'0;1. 
TRIAL DATE SET FOR 26 PLAINTIFFS CEPtE:BER l:rl 



PRIVACY ACT MATERIAL REMOVED 

RADIATION RELATED CLAil~S A.'W SUITS 
AGAINST THE GDVER~-l~~rnT AND ITS co~nRACTORS 

IN WHICH THE NEVADA OFt:RATIC~iS OFFICE IS INVOLVED 

Off-Site Claims and Suits 

T~ta1 number of off-site radiation tort claims filed 

~ota:t amount claimed 

l , l 30 

$2.570,271 ,444.04 

Tctal ntr.1ber of off-site lawsuits: 4 (885 plaintiffs) 

Allen 
Tir:othv 
ffo..ver • 

Churcn 

(869 plaintiffs) 
(7 plaintiffs) 
(8 plaintiffs) 
{l plaintiff) 

Total amount of damages 
sought 

* * * 

S2.044,000,000 
9,000.000 

11,300,000 
, 500,000* 

$2,064,800,000* 

* * * 

On-Site Claims and Suits 

~otal number of on-site radiation tort claims filed 

- :>ta 1 amount c 1 a i rr.e d 

* 

:otal number of on-site lawsuits: 

v. U.S. (172 plaintiffs) 
~U.S. ,REECo,LLL (103 pls) 

v. U.S. (27 plaintiffs) 

6 (312 plaintiffs) 

$ 51,350.000 
173,300,000 

8,950,000 
v. U.S-:-:RfECo,LANL (6 pls) 
v. REECo (3 p1aintiffs) 

v.tC-s. & REECo (1 pl) 

Total arr.aunt of damages sought 

l 20. 120. 000* 
50,000* 

101.500,000 

$455,270,000* 

rnages sought are in excess of these amounts. 

PRIVACY ACT MATERIAL REMOVED 

367 

s 146,028.000.00 

As of 11/15/81 



RADIATION RELATED CLAIMS AND SUITS AGAINST THE GOVERNMENT 
AND IT'S CONTRACTORS 

IN WHICH THE NEVADA OPERATIONS OFFICE IS INVOLVED 

NOVEMBER 15, 1981 

OFF-SITE CLAIMS ~.130 $2,570,271,444.04 

OFF-SITE SUITS 4 $2,064,800,000.00 
f 

ON-SITE CLAIMS · 367 $ 1Ll9,928,0QO,QO 

ON-SITE SUITS 6 ' $ 455,270,000.00 ' 
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• 

NV LEAD OFFICE DESIGNATION 

MARCH 28, 1979 

JUNE 8, 1979 

NV DESIGNATED AS LEAD OFFICE FOR 
DATA COLLECTION & INFORPw1ATION 
COORDINATIOP4 

' fJV ESTABLISHED AS LEAD OFFICE 
FOR DOSE ASSESSMENT 

' 

I I 



OBJECTIVES · 

• COLLECT AND ORGANIZE AT or~E CENTRAL LOCATION ALL RELEVANT 

DATA PERTAINING TO FALLOUT IPJ THE OFF-SITE AREA 

.. ESTABLISH LIBRARY OPEN TO PUBLIC 

o PRODUCE DOSIL•ETRIC RE-EVALUATION OF OFF-SITE AREA 

CHARACTERIZING IT BY: 

• REGION 

·COMMUNITY/LOCALE 

- AGE/OCCUPATION ' 

' 

I '1) 



, 
OFF-SITE rtm ITO RS WORKSHOP 

JUNE 25 - 27~ 1980 

OBJECTIVES: 
, 

}, CONVENE ORIGINAL OFFSITE MONITORS 

2. OBTAIN HISTORICAL PERSPECTIVE 

3. OBTAIN ANSWERS TO SPECIFIC QUESTIONS 

4. DOCUMENT PROCEEDINGS 

RESULTS: 

}, 26 PARTICIPANTS 

2. HISTORICAL PRACTICES CLARIFIED 

3. SPECIFIC PRACTICES CLARIFIED 

4, . VERBATIM TRANSCRIPT RECORDED 



OFFSliE RADIATION Ei!~OSU~rE REVIE'l\f PROJECT 

DOSE 
ASSESSMENT 

ADVISORY 
GROUP 

NV STAFF SUPPORT ._ .. 

DOE/HQ 

MANAGER 
NEVADA OPERATIONS 

M.E. GATES 

ASSIST ANT MANAGER 
FOR DEFENSE 
Jl.M. NELSON 

PROJECT MANAGER 
SW CHU~CH 

DEPUTY Pl?OJ£CT MANAGER 
M. PAGE. JR 

SCIENTIFIC DIRECTOR 
L.I<. ANSPAUGH 

ENVIRONMENT Al 
MEASU~EMENTS 

LABORATORY I 
SPECIAL ADVISORS I 

ASS!STA.HT PROJECT MANAGER 
R.V. NUTLEY ---, ASSIST ANT PROJECT MANAGER 

D.L WHEELER 

COORDINATION & 
INFORMATION 

CENTER 

REECO -
TC. MEHAS 

H&N-
p G. NOBLITT 

DATA 
COLLECTION 

RfECO-
T.C. MEHAS 

. I 
I 
I 
I 
I 
I 
I 
I 

1 . 
-----~T----· -~--.--~...-.___~-- ~ ---~-·-----~ -~------~- -~~--~--

INTERNAL 
DOSE 

I UNL -
L.R. ANSPAUGH 

I 

PATHWAY EXTERHAL 
~YSIS DOSI 

CSU- LANL-
FW. WHICKER J.E. DUMMER 

DATA 
ANALYSIS 

ORI -
F.L. MILLER 

FAllOUT 
VERIFICATION 

EPA-
S.C. BLACK 

WSNSO-
H.F. MUELLER 

- ~POffflflf<O CHANNEL - - - AOMINISTRATlvt: SUPPC>QT ffffCTM JANUAJlY 2~ 19&1 



EVENTS DEPOSITIN6 RADIOACTfVITY ON ~T. GEORGE., UTA~. 

-SERIES/Eve~T 
UPS~OT-KNOTHOL.E (1q53) 

"10. f -ANNrE 
t.JO. I - <;1 MON 
No.q- HARRY 

TEAPOT ( 1q55) 

NO. '3-TEL<;A 
No.14-ZUCC~HN I 

PLUMBOB ( 1q157) 

PRl~CILLA 

SMOKY 
MORGAN. 

E'3TIMATED EX POSUJ<E. (~) 

0.35 
0.01 
2.50 

0.10 

0.04' 

0.03 
O.b~ 

0.01 

3.70 

' 

,/ 
·~ 



OFF-SITE R.4DIATIO;l EXFOSURE REVIEW PROJECT DIRECTIVES , 
PROJECT DIRECTIVE # 1 

SUE.JECT: WORK PRIORITIES 

Ail. ACTIVITIES WILL DIRECT THEIR EFFORTS TO THE FOLLOWING 

PRJ Ci:UTI ES: 

, 
A. GEOGRAPHICAL 

1 - WASHINGTON CouNTY,, UTAH -Cl-Sr. GEORGE,, 2-HuRRICANE) 

. 2 - IRON COUNTY" UTAH -Cl-CEDAR CITY .. 2-PAROWAN) 

3 - LINcoLN courzrv .. r;EvAnA -c1-P1ocHE,, 2-ULreN•.E> 

B. EVENTS 

1 HP1RRY (UPSHCT-Kf~OTHOLE) - 1953 

2 - SMOKY CPLUMEBOB) - 19-57 

3 - AmHE CUPsHoT-KNoTttoLe) - 1953 

c. RADIONUCLIDES 

1 Cs-137 
2 - SR-90 Call :]:so{:c?e.s) 
3 IODINE (ALL ISOTOPES) 

- . 

4 - Pu-239., 240 
·' 

CONCURRENCE: 

PROJECT OFFICER 

PROJECT MANAGER 
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' 

DOSE ASSESSMENT TASI< GROUPS 

FALLOUT VERIFICATION - DETERMINE DISTRIBUTION AND 
LEVELS OF FALLOUT 

PATHWAYS ANALYSIS - DEVELOP PATHWAY FACTORS FOR 
DOSE ASSESSr.,ENT 

EXTERNAL DOSE 

INTERNAL DOSE 

DATA ANALYSIS 

DATA COLLECTION 

'·· 

- ESTABLISll EXTERNAL COF~POrJENT 
OF DOSE 

- ASSESS DOSE BY INGESTION/ 
INllALATION , 

- PROVIDE STATISTICS/MODELING 
SUPPORT 

- COLLECT DATA/ESTABLISH RETRIEVAL 
SYSTEM 

I /i 



Objective and.Tasks 

For 

PATHWAY ANALYSIS 

OBJECTIVES:. • Obtain and/or, develop the various pathway 
factors necessary to deteraine a co~plete 
and objective dose assessaent uhich uill 
characterize the offsite environs by region, 
coccunity or locale, age and a~cupatfa~. 

TASKS: • Detercine ecological concentration mecharrfscs 
and other variables/parar.eters ~nfc~ m~y in
fluence the ingestion/inhalation factors 
necessary fer dose determination. 

• Develop the fo~d c~ain uptake paracetcrs for 
various age groups, occupations, life-styles 

· etc. 

·~Investigate the various life-styles of the 
offsite public and how ~hese various living 
patterns may influence dose assessCTent. 
Particularly investigate the fopact of specffi 
outdoor life-s~yl~s, i.e., sheepherders, 
ranchers, farmers, construction uorkers, etc., 
and the fndividually supplied faaily (i.e., 
facrfty cow, garden; etc.). 



· 6El!ERAL 

• Determine impact of import/export of food
stuffs in and out of fallout .areas. 

• Assure that state-of-the-art paraceters, , 

methods, techniques and best available in-
formation is used. Where possible employ 
new and innovative techniques to obtain and 
develop the essential pathuay data required 
to best predict the dose coc~itcent to the 
offsite individuals and to offsite population 
locations. 

; 



- - . ·-
DOSE ASSESS~tNT ADVISORY GROUP 

I 
I 

JULY 13, 1979 - BRIEFING OF GOVERUORS AND/OR THEIR REPRESENTATIVES OH THE 
OFF-SITE RADIATIOH EXPOSURE PROJECT. 

I 
AUGUST 23-24, 1979 - DOSE ASSESS1'iEHT STEERIHG GROUP ORGANIZATION tEETING. 

' I 

'. 

OCTOBER 10-11, 1979 - CHARTER APPROVAL FOR DOSE ASSESSMENT STEER IP~ GROUP, 

JUlY 12, 1980 - CREATION OF DOSE ASSESSMENT ADVISORY GROUP VIA AfmOUNCEl'ENT IH 

FEDERAL REGISTER. 

I I 

DECEPiBER 2-q, 1980 - FIRST fIETING OF DOSE ASSESSrfNT ADVISORY GROUP. 

'·· 

' 

I 
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DOSE ASSESSJ"ENT Ail'JISORY GROUP 

CHARTER 

All¥ ISE THE SECRETARY; OF ENERG.Y ANIT THE MtmAGER QF ~iv Ht THE 
~~SHM81I OF THE PRIMARY OBJECTIVE£ QF THE OVERALL PROJECT 1 

[Ni Ii... MANNEif. Ta I:NO IJDF., RUT NQT LIMLTEIT TIT:: REVrEWrr~GJEVALUATING 

TASK GRaIJp: PROPOSAL£1, CONTMCTOJf SCOPE OF WORK ANil MON.ITORING 

F.RaGRES£ A£ THE PRITJECT. DEVELOPS: •. 

SPECrFICAt.L't~ THE ltll¥ISQRY GROUP WILL BE EXPECTEII TO REVIEW THE 

E1ROPUSAL FROJi' EAOt TASK GRQUF LEADER Ai~Il THROUGH: THE REVIEW AND 

ONtENJ PRGCBS:" HELF GUIDE THE DEVELOPMENT OF EACH TASK6 SUBTASK 

OR TASK GROUF.. FURTHER.., THE ADVISORY GROUP \HLL REVIEW AND 

COMI'1ENT O~ THE PRODUCfS FROM SUOt. GROUPS. 

THE CHAIRI·1AN OF THE ADVISORY GROUP IS TO CALL PERIODIC PROGRESS 
MEETINGS1 AT LEAST QUARTERLY1 TO MONITOR THE WORK AND PROGRESS 
OF THE TASK GROUP ELEMENTS. THESE PROGRESS MEETINGS ARE TO 
CULMINATE WITH A WRiffiN REPORT TO THE MANAGER1 NV1 AND THE 
SECRETARY OF EUERGY1 OUTLINING Ar~Y RECOMMENDATIO~~s TO BE DIRECTED 
BY THE PROJECT MANAGEMENT TO THE TASK GROUPS OR ELEMENTS. 



DOSE ASSESSMENT ADVlSORY_§ROUP 

MEMBERSHIP 

DR, ROBERT O, MOSELEY, PROFESSOR 
DEPART~ENT OF RADIOLOGY, SCHOOL 
OF MEDlCINE, UNIVERSITY OF NEW ~EXICO 

DR, EDWARD L, ALPEN, DIRECTOR 
DONNER LAECRATORY 
UNIVERSITY OF CALIFORNIA 

DR, JOHN A, AUXIER, DIRECTOR 
INDUSTRIAL 5AFETY & APPLIED HEALTH 
PHYSICS, OAK RIDGE NATIONAL LABORATORY 

CR. ~LYN C, CALDWELL, CHIEF 
CANCER BRANCH, CENTER FOR DISEASE CONTROL 

• 
OR, JAMES E, CAROTHERS, PHYSICIST 
MEMEER OF Dl~ECTOR

1

S TECHNICAL STAFF 
LA~RENCE LIVERMORE NATIONAL LABORATORY 
UNIVERSITY OF CALIFORNIA 

DR. CEORGE W, CASARETT 
DEPART~ENT OF RADIOBIOLOGY & BIOPHYSICS 
SCHOOL OF MEDICINE, UNIVERSITY OF ROCHESTER 

~R. SEYMOUR JABLON, DIRECTOR 
MEDICAL FOLLOW-UP AGENCY 
NATIONAL ACADEMY OF SCIENCES 

CR, JOHN S, MALIK, PHYSICIST 
STAFF ~E~BER, NATIONAL SECURITY PROGRAM 
LOS ALA~OS NATIONAL SCIENTIFIC LABORATORY 
U~lvERSITY OF CALIFORNIA 

'. 

DR, BERNAPO MANOWITZ, CHAIP~AN 
DEPARTMENT OF EN[R0Y & ENVIRONMENT 
BROOKHAVEN NATIONAL LABORATORY 

DR. ROGER o, ric Cl.ELLAN, OJr<~CIOR 
INHALATION TOXld1LOGY kE~fAln.11 INSTITUTE 
LOVELACE FOUNDATION 

DR, JAMES E, SARN, ASSISTA~T ~!RECTOR 
DIVISION OF DISEASE CCNTROL 5~HVICES 
ARIZONA DEPAHTM~NT er HEtLTH SERVICES 

~R. WILLIAM J, BR[fp, ANTHROPOLOGIST 
MUSE UM OF NORTHERN AR l lOrlA 

~R. JOSEPH O, WARD, CHIEF, RADIOLOGIC 
HEALTH SECTION, PEPARTMEtH OF HEALTH SERVICES 
STATE OF CALIFORNIA 

DR, ERNEST L, MAZZAFERRI, ACTING DEAN 
UNIVERSITY OF NEVADA-RENO 
SCHOOL OF MEDICAL SCIENCES , 

DR, ROCER D, MIERCOFH, CHIEF 
DEPARTMENT OF RADIOLOGY 
WASHOE ~fOICAL CENTER, RENO, NEVADA 

DR, MC DONALD E, WRENN, DEPARTMENT OF 
PHARMACOLOGY, RAOIOBIOLOGY DIVISION 
UNIVLRSITY OF UTAH 

MR, ~ICHAEL D. ZIMMERMAN, PARTNER 
WATKISS AND CAMPBELL (ATTORNEYS-AT-LAW) 
SALT LAKE CITY, UTAH 



UAV W W Af-Hh1Jao 1i (;HJ \I Hi! 'fJ-Ur'A .. lf I 

MAJOR SOURCES OF DOCUMENTS FOR Tl-f E CIC 

\ 

" c 
\ . 

........ ""'r-· -- - •• - • , 
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, 
I 
I 
I 
I 

TOTAl NUUBER OF CONTRIOUTORS 60 

TOTAL NUMBER OF DOCUMENTS COLLECTED 34,000 

. . • 

K. LARSON 
(1661)' • I 
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•ooes NOT INCLUDE 25 BOXES RECEIVED ON SEPTEMBER 28, 1881. 
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SOllRCE 

CIC DOC!!ME~IT COLLECT I mJ 
JULY - DECtMBER 1981 

DEPARTMENT OF EHERGY HEADQUARTERS~ HISTORIANS OFFICE 

DEPARTMENT OF ENERGY nEvAOA 0PERAT[ONS OFFICE 

ENVIRONMENTAL PROTECT[ON AGE~CY, LAS VEGAS, TECHNICAL 

LIBRARY 

KERMIT LARSON 

DEPARTMENT OF ENERGY TECHNICAL INFORMATION CENTER 

WEATHER SERVICE NUCLEAR SUPPORT OFFICE> LAS VEGAS 

DEFENSE TECHtlICAL INFORMATIDrl CENTER 

DEFENSE MucLEAR AGErtcv 
; 

REYNOLDS ELECTRICAL & ENGINEERING TECHNICAL LIBRARY 

NATIONAL TECHNICAL INFORMATION SERVICES 

Los ALAMOS MATIONAL LABORATORY 

LAwP.ENcE LrvERMoRE nATioriAL LABoRAToRv 

UTAH STATE ARCHIVES 

IINIVERSITY OF llTAH L"IBRARY 

NFVAOA STATE ARCHIVES 

DA'J!D ~AP.~I!!ER CIC 
'l I E~:r;RAPH 1 

OIJlHITITY 
25 BOXES 

16 BOXES 

5 BOXES 

2 BOXES 

154 DOCUMENTS 

(MICROFICHE) 

162 MICROFICHE 

45 DOCllMENTS 

25 nocrmENTS 

11 DOCUMENT 

] MICROFICHE 

] DOCUMENTS 

3 DOCUMENTS 

}QQ REELS 

-tAPP ROXI MATE) 

OF 35 MM 

MICROFILM 

111 PAGES 

n83 PAGES 

·-
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RADIATION INTENSITY AT nME Of' FALL.-Otrr~ £HOT HARRY 
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&\CICROUHll REAVINGS - UINTA. MO.tJM'rAINS 

1962 - 1968 

September 1962 

"" 1- Upper <tttoson Cirque - 4 Septeaber 19~ 

~~-. Background Teadini on .soil amf II~ fl:oa .ctrainag.eo ~ 
u base of large rock. 0-6 ltll/h.r-

Ja. Sheep manure collected £rem ae~ 1':-ll llR/hr .. 

£. -i!adgn:nmd 53.lllpling usin& am ChCl!'linc Mmlcl: 5lll gi5~ 
rnunter showed up to Q_ ~ llR/lrr i.JT .. some p-tam:::s; a:t: the2 b:as:t:s: 
cf 1:0ck slides- Hiih.e:S~ II&ckg:rmmd: was; Eau.mi: irr p:l.ant 
cnrpses nf!ar talus slopes O:..Z: (t:a:keJT w.i.tit: pr:oh-e- open·). 
llaclqtratmd ~ .1 JRter .ahmr.e S'IJrfiM:e .as Q...o.£ &R:;hr; 'r 

2. 09efamf llidp - 6 Septalb:eL rn 

-rap a·f ridge b~eem Ottmrott lfa?r.i:n: aml: Em!t: Blls!i::Jr: ll., f,00: 
feet:- Racltg.roum:f CD..05 d/hr au: three .firet:;; O:.J.: - .is; dlhr. 
~ sirrface ,,. 

See t:emer !%'! 

1. lJWer" m:tasore Cirque - Z ~eel•er JS(rS;.. · 

b. Reading at p-ctmd I.eve.I wii:tt liet:a shield op-en-•. 

a.430:t.045 llR/hr. 

c. · 1lead1ngs at ground .level with beta sbieLf ..open: .. .w ~· 
.from talus slope. 

L lteadings a"t ground level with bttta shield~ 21J ~ 
.fros u.lus slope. 

D·..llS:t. 06 l llR/hr. 



. -

£. lleafjings 3l1t g,-rc:mnd level -40 lU~eTS frca talus slope. 

2- lrend:i:.~ af (I\_Ci- d/?tr £mmat at 11.900• - snow -.el~ basin -
<il'trl:asoir. ~ ria.. 

&. Tap af ~·· ~ 0.13 .it/hr. 

Jli.. West: emf cf Ia:lie andi bat:LOii of rock slide. 
Wei: meadow• ~ la:li.e and: rock slide. Background 0.15 d/hr • 

.S.. ~ side o£ I:.De Rn:k from tr.ase o£ ~- Lavenia ~o base of 
Jk.. Wi.Isan-. - & ~ IS63 • 

..a. ~ ~ E-5Im p::i::ube iD anttad: vim soil .a~ base of 
!aqe' ~:ma: - 0.6 d/hr. 

L .r.aw.e-r area than {a) where heJlvy wash-off had occurred -
a_s - C-7 mil/hr. 

~ Beading vitil .E-510 probe in contac~ vi'tb 5oil. 100 yards 
h.igh.er en slope man (a) 0.6 - 0.9 11R/hr. 

a. Backgramtcf. readi.n:1'- I llltta' abuYe sud411:e. be1a shield 
closed • 

. b. Soil !furf:u:er base of .s:Iaping rock two •eters square surface 
for runaff ~ Sera slt.ieid apen.r u contact of $Ci 1 and rock. 

c. Soil ~uriace one ~ fros rock - same location. 
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SHOT: HARRY' 

COUNTY: Was~inqtcrtl'. 

Est .. Error Est. .. T'ime of E::::-ror on Population 
Location Ex--o- .. ff + rz Arrival T'ir.e Est. Estir.ate 

z. .. a: S.2. 17 

T .. 2. 5.t 41 

"" 
a.a 5.6 811 

z. T: , 4.8 100 

Hurricane S .. l 5.0 1265 

lV"ins z .. .i C.5 30 

La Verkin 4:.4 5.0 380 

Leeds s.o 145 
New Harmony 6.0 120 
Pine Valley 5.2 25 

Pintut:'a 5.5 50 

Rockville 5.1 300 
St. Geot:'ge 7J .. 5 4.3 4732 

Santa Clara 62. .. ei 311 

Shivwits Sl .. t 95 

Springdale 37 .. 6 ~ 196 

Toquerville - 36 .. 4 142 
Ve yo - 63.6 84 

Virgin 41.5 5. 1 140 
Washington 65.;1 3.0 438 
Zion Locge 37.7 8.2 15 
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1E12~:1 
H127M 
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CS137 
BA13711 
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PR144 
PH147 
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T<'HAI.. 

HARRY MICRnCURIES/SQ METER 
MR/HR AT H+12 HOURS• 1.000 
FRACTION OF REFRACTORIES PRESENT • 0.~00 
RELAXAllON LENGTH• 0. 16 GMISQCM 
BOMB FRACTION PER SQ. METER• 1.798E•13 

DEBRIS DECAY fROM 1 TO ~O YEARS 
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7.9~E-l'J5 
!5 30E·O~ 
4.6(1E-C4 
~.06C··Of5 
3. 98E-<:C 
6.76E·O~ 
l.82E·l2 
2.9~E-10 
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1.94[·07 
189E-07 
2.0lE-03 
!5.!53E-07 
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3 09E • 0·1 
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4 4~F-01 
4 4~f ()J 
~.'31[·0'.'I 
1 3f1E·Ci4 
'.'I' '.'It>~ .• 05 
1 . 41 E • ')4 
l.4nE·04 
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'.'I. 04E - 06 
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2.0C!E'-0:) 
1 . 2UE:. -04 
4,g<1E·0'.'1 
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1. 6·1[-06 
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1.37E-Ol 
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3.39L·fl'.'I 
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!5.?IJ[·(J7 
2 2JE·OJ 
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1 . O~E • 0·1 
4.3'.'IE·O'.'I 
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8.9~E-0!5 

9. 12E·17 
1. 39E-07 
1.20E-17 
4 ll .. (·07 
2 6'.'IE· 12 
1 .03E·O~ 
0. 
0. 
Cl • 
o. 
1 f·9C • 10 
3 39[-09 
9151'E·11 
8 67[-(l'.'I 
3 7 -:r - 1 2 
7 ;.o~,[-04 

7 ~· ". f - 0 •I 
!5 l'.1[·11 
2 OCE-10 
6. l•'lf. - 1 7 
6. 1RE·10 
2.J'Jf·l~ 
2.J4E-15 
2 E\2£> (14 
2' {I 2f . 0 ·1 
1 . 6 n no 
4.00E Ci':> 
2. O<'E ·0:'.> 
1.31F-08 
1.;?9E·08 
8.81E·04 
8.2bE.·04 
2.19E·10 
1.68E-04 
1 .5A(·04 
~.4'.'IE·04 
7. H!E·0!5 

6 82E•21 
2.61E·08 
1.67E·?2 
6.20E·09 
2. 1 BC:· I !5 
7.89E·015 
o. 
o. 
0. 
0. 
1.'54E-10 
3.39E-09 
4.34E·12 
7.79E·O~ 
1. 91 E - l 6 
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DISTRIBUTION OF EXPOSURE R~tn~ES (li+12hr) EO 12/3/01 f.'9 
SHOT HARRY AT ST. GEORGE ~~~~. ~:'.fEI) NORMAL 
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STRUCTURE 
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SIIIELDING FACTORS FOR SII<lT iIARRY rn 12/3/81 #5 
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ST. GEORGE 
ANNIE HARRY SMOKY 

NEWBORN 

INFANT 
-

PRESCHOOL 

STUDENT 

HOMEMAKER 

EMPLOYED OUT 

EMPLOYED IN 

WHOLE BODY 
G A1f 1iA (RAD) 

3.1 

3.1 

3.3 

2.8 

3.1 

3.7 

2.6 

TOT_.\L SK IN 
DOSE (RAD) 

43 

140 

140 

53 

53 

230 

24 



HARRY SMOKY AND ANNIE FOR WASHINGTON IRON AND Ll~~C"OLN cc1;NTI~ 
~HOLE BODY GAMMA DOSES IN THOUSANDS OF PE~:JN RAD 
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Fl 6. r. 131 I LEVELS IN GRASS FOLLOWING EXPE.RIMENTAL 
RELEASE IN IDAHO PASTURE. -SASSER 
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CONCENTRATION OF Cs-137 IN RANGE CATTLE -

p-C i/g 
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PRIVACY ACTMATERIAL REMOVED 

Tclb:T.e Z. trr.tegrate~ fotak-es per uni<: deposition estimated for 
s~1~tEd 17tfga~ts- Preliminary run, July 1981. 

fo.tegratec± fo~k:e. aH sources c~ci}/unit deoosition (>JCi/m2) 

Radionucl lde 

l 37Cs 
, 

4.34E+O 3.45E+O 5.83E+O 5.69E+O 5.27E+O 3.61E+O 

90Sr 7.41E-l 6.07E-1 ~.OSE-1 9.73E-1 8.63E-l 5.91E-l 

239t>u 2.lOE-1 2. lOE-1 2.lOE-1 2.lOt:-1 2.lOE-1 2. lOE-1 

l 35Cs 7.96E-1 5.28E-1 1 . 20E+O l.2EE+O l.02E+O 4.61E-l 

l 31 I 4.81E-l 3.19E-1 1.22E-l 7.7~E-l 6.18E-l 2.79E-I 

89Sr 3.E3E-1 2.82E-1 1.EhE-1 5.C9E-l 4.32E-l 2.62E-l 

l03Ru 1. 39E- l l.39E-1 l.39E-1 1.39E-l l. 39E- l 1.39E-l 

105Ru l. 90E- l l.90E-l l. 90E.:. l l . 90E- l l.90E-l l.90E-l 

l40Ba l. 09E-1 l.01E-l 1.21E-1 l.23E-1 l.lGE-1 9.89E-2 

147Nd 8. lSE-2 8. lOE-2 8.24E-2 8.26E-2 8.20E-2 8.08E-2 

1331 2.34[-2 l.64E-2 3.42E-2 3.64E-2 2.94E-2 1 .46E-2 

97zr 3.97E-3 3.96E-3 3.98E-3 3.99E-3 3.98E-3 3.96E-3 

99Mo 2.89E-2 2.34E-2 3.76E-2 3.93E-2 3.37E-2 2.19E-2 

132Te l .87E-2 1. 78E-2 2.0lE-2 2.04E-2 1. 95E-2 l. 76E-2 

lOSRh 6.71E-2 4.SZE-2 1. OlE-1 l .08E-1 8.61E-2 3.92E-2 

l43Ce 7.74E-3 7.70E-3 7.BOE-3 7.81E-3 7.77E-3 7.69E-1 

135 I 7.90E-4 6.03E-4 l.08E-3 5. 15E-3 9.53E-4 5.SOE-4 

- PRELI M IrlflRY DATA -

PRIVACY ACT MATERIAL REMOVC.Q 



€1a~s 
0~~-P 

D \V y ~F~ 
Com part· T T T 

0 _,_~lb -n<-~lon mcnt day F day F dny F o .... :JI G - -- 0 Dre / I tt-P a 0.01 0.5 0.01 0.1 0.01 0.01 
(Dtt-P !!~ OJ'J) b 0.01 0.5 OAO 0.9 0.40 0.9J 

y -----~ . T 

F ~ c d .._ ~ .... -- - ·---..---·---
T··D c 0.01 0.95 0.01 0.5 0.01 0.01 
( Dr-n ~ 0.08) d 0.2· o.os 0.2 0.5 0.2 0.99 ---

1~ffil e O.S 0.8 so 0.15 ~00 0.0.S 
p r JU\. n.R. J.0 O.tl 1.0 0.4 
(D, = 0.2S) p, n.a. 11.3. 50 0.4 500 0.4 

• h 0.5 0.2 so 0.05 500 0.1 s lIJ L 
. o.s LO 50 1.0 1000 0.9 I 

j n.a. n.n. n.a. n.a. co 0.1 Lymph 
nodes ' 

Source: ICRP 30 (1979) 
I 
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PRIVACY ACT MATERIAL REMOVED ... 

~ ipt. 
\ -..:.' ' . ~l-

. ·"1v.,~~" 

SUV-vlr~AR~ or: EST1i\1Avt~S O~ nus~ COJ~1rv11Tf11t11Wi1t ·~'.".~·:~ 
~ ••,e, ---'*Mt.~~__.,~:C!e' a~ • · ~.a•.r• ane• M 

f) ii-- I "'(· ' . :--: .. "} i ·. ,1., ~ n . 
.. ' ' [~ G~i\:? t@iyil,' "·~ ·:~, I:. I·::. ~·. \1.1 )Jl~ 
il\1;\-~k1 i..;:;:: rt~"·.!'. ,/tl .· .. ~~···\>. u..thJ ~ s•,·,n 

I •*\~~ 1\;}l!.1·• bJ.)U ·, ) · . "\ · d I~ WI 
Sub.1~~~ I Jul\, 

/ '· ' . \ . 
___._,,_ ______________ ..... _____ _ 

i Exl~rnal 

r~l t\:~via.l 

_,,. ' ' '"t' :r '~ ·~~"· ·t\ \ 
1. b L4A1..::,.~.:~)·~· i · r. b <l 110. 

3~10. o,u~~ o~l~·I ~ \ o. 1q 0.022 

~ tKL~\J'iH,d 

1
4

~ \ l~ •·1\a l 

d!·· ·~·~ •;.\ \ r.~~ 
O/lh~~~~ U l~~··.. 0. t.:). 0.11 0.1 \ s.q 

-t(4J.\~:·~·oJ~.'t)Jff5 o.O'ils o.001qa. 
.4iJ'.,.., \· lA·'~ y·,,{,",-~ 

-4.!f.1).) t'-' ' "'\\I...•\ 

C\i':{~ ,r; A\"• . · ~M~ \.V 

: EJ\ t~rr1n I .. ~ ,f if~~;·~~) rt f .:-:· ~ ~ I. 0 L 0 I. I l. t 
-~·~N;~ \".!),:;. 4'1·¢,.. •· a. 

Iv1t~n~&H\kh·,{IWO. 0.4-~· O.M 0.624 o.01q 
4· ••• i • ,.1/.i l ~~'it> 

: G.U:~cS~hl1~/ 2.b 2.4· 2.t~· 2.6 2.b 10. 
!7.~:J~, Q. 

frrtQ-~rul.\ t2. (l. 2JO 0.12 o.oqb o.ooqs 
..... 

13. 

a.Ihha\J·~iu~\ Uhl~. 
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. TESTlr~G 

·• USPHS PROVIDED RADIOLOGICAL -SUPPORT ON If Off. §IT~ §YP.~flRT 
. ' 

UNTIL 1962 

• FORF,,ALIZED MLOt~ r.ETWORK If• 1950 

o UTILIZED PHYSICIArJS lrJ STATES & U.S. TERRITORIES 
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•FULL Tlr~1E MLOF~ COOHDlfdATO-R-1068~RADIATION TRAlrJED 
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r~1tQfj lf~V~QTlr.;i/\TIV~ T~CHrJIP.IJg 
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• corJTACT CLAU\1Af~T /HISTORICAb UACIUiHOYf4D 

•OBTAINS VIA r~1EDICAL R~tfAS~S CtAlrw,ArJT'§ C0~1Pt~T~ · 
MEDICAL HISTORY . . 

•PERSONAL corJTACT WITH CLAIMAr~T'B PHY51CIAfd3 

•MEDICAL EXA~11f~AT~or~ If- VVARnAr~TED 
' 

•FALLOUT RADIATIOrJ DOSE ASSESSrJIENT BASED ON flM~ Of 
RESIDEfJCE & LOCATION 
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MLON Case 
Investigation 
Procedure 

'·· 

An Individual allftgas 
poor physical condition 

to trn thu rnsult of 
radiaticrn injury 

- ... --

De.partment of Enarav 
a-.contnct1,...I NtJvnda Oparntloms· Offi~ 

l.n§ Vagas, NffwH1n 

lnformMion 

. - . - . .. -

MLON Coordinator, EMSl.-l.n1 Vugn1, 
Da~ision mada to invtuitigiUQ Qlaim 

- ... 

- .. - -· 

, Ml.ON Coordinator invostlgate1 
. .. 

- - -·- . - .... 

Doctor • Patlunt • 
Special as2 

.... --· MLON 
Hoapltal1 ~ 

if nee 

·-·-

Final case report ... aubmitted to p 

DOE 

stanctt from 
Physician 
ouary 
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Attor11ey 
Filing 
Claims 

Udall* 

Haralson•• 

Other 

OTHER OJ\TA 

Off .. SITE RAUlAl IOU EXPOSURE TORT CLAlMS RECE l VED DY OGC/llQ ANDlOR NV - .. .. . .. . . . ... ·- ···:. . . . . -

Office Number of 
Receiving Per!ional Injury (Pl) 
Claims Claims 

OGC/HQ 

NV 

NV 

243 

24 

267 
* * 

Number of (Number of Deaths 
Wrongful D~ath (WO) Rerre$Cnted by 

Clafms WO Clafms) 

* 

62~ 

Hi 

~1 

a6~ 
t t * * 

0~4) 

( 1) 

(ln 

(l~7) 

'* 

Tota 1 Number 
of 

Clafrns 

1,069 

16 

45 

!f 1,130 

'·· Age Data 

Totitl flrro1Jnt 
of Cl1Jtrrr$ 

!in mfJJfonsJ 

$ 2,485 

26 

57,3 

$ 2,570.3*** 

tla ture of Injury/ 
Cause of Death 

Locations of Alleged 
_ Exposures Aae Group Decedents' Uvin~ Claimant$ _, fotafS 

leu~emf a 92 
Hcd9~ins Disease 17 
Oth~r carfcer 480 
Thyroirl tumor 1 
Ly1rµhoma tumor 1. 
Other illnesses 13 

Utah 
Ncvilda 
flrf zona 
Colorado 
Utah/Nevada 
Utllh/J\rf lona 
Nev/Ariz/NM 
Not indicated 

470 
98 
11 
l 

18 
4 
1 
1 

Not g1vfln 
18 and under 
19 "' 30 
31 .,. 40 
41 ., ~o 
61 "' 60 
61 "' 70 
71 ~ ao 
Pl and over 

n 
4~ 
13 
14 
44 
62 
78 
62 
17 

3 
2 

22 
38 
52 
71 
52 
20 
7 

' 

16 
46 
35 
52 
96 

133 
1 J() 

72 
24 

•lhe lldall totals nm1 encompass all k11m-1n claims submitted l¥ Udall to OGC to d11te, tncludin9 the l02 1n1tfal chfms 
listed in OGC's 4/25/79 sunrnary Hhicl11iV has not received copfe$ of, and i\lso including 18 claims ~1hfi:h NV has re· 
ceived copies of but which are not listed as received by OGC 1n their 4/25/79 summary. 

*"Claims submitted to UV by Dale Haralson which to date have not been amended and/or refiled with OGC/llQ by Udall. 

•••Exact amount: $2,570,271,444.04 

UOTE: These figures include claimants who have ffled suit in Allen (069 tlaimnnts), Timothy (7), Mo\ .. ·er (8), 
and Church (1). all in U.S.D.C. Ut.1h, and Rickc~1bach (1},lJ-:-s.o.c., Central Dist., Calif. (totaTing 886 
of above claimants). Several of these plafii1Trf51l'ave not filed tort claims. OCC/HV 

1 I /10//Jl 



CALCULATION OF INFINITE "DOSE" (EXPOSURE) LI 

00 

INFEX = R (1) f t..:..1·2 dt 
a 

• 

= 5 R(1) 8-0.2 

where a = time of arrival, hrs 
R ( 1) = exposure rate at 1 hour 

I 
" 

LRA-4 

.. 

i;i,,, 



1000--~~--'~~...-~~~~--~~~~~~~~~-.-~~~~~~~~~~ . . • · . . · . . . . . · . .. . • · . . . 
x 

1--~~~~~~~~~~~~~~~~~~~~~~~~~~---~-.~~~--

--- Gamma dose rates three feet above 
ground on island of Rongelap. 

Theoretical decay according to (timert.2 

(starting D + 1 days). 

•••••••• Estimated from relative theoretical gamma 
dose rates, decay rates of fission products, energy of 
the gammas, and the number of gamma photons 
per disintegration. 

• . 
• • . . . . . . . 

x 

0.1.__~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~----o 

1 10 100· 1000 

Time after detonation (days) 

LRA-5 



CALCULATION OF ESTIMATED "DOSE" (EXPOSURE) ~ 

.. 

. 8760 
ED=sf R dt 

R= 

a 

R ( 1) t-1 ·2 for 

bR ( 1) t-1 ·3 for 

cR (1) t-1·4 for 

t< 168 hr 

168<t<336hr 

336 < t < 8760 hr 
., 

S = shielding factor = 0.75 

band care constants required for the continuity of R 

b = 168°·1 
'· . 

c = 336°·2 
LRA-6 

;) J./ 



RELATION BETWEEN INFINITE "DOSE" EXPOSURE 
AND ESTIMATED "DOSE" {EXPOSURE) ii 

• Depends upon time of arrival, a 

o Factors that lower infinite "dose": 
~ 

Shielding Weathering Time Product . 

For a= 1 hr: 0.75 0.84 0.95 0.60 
. ' 

a= 4 hr: 0.75. 0.79 0.93 0.55· 

a= 8 hr: 0.75 0.76 0.92 0.52 

' '· 
LRA-8 

at 



COMPARISON OF HISTORICAL 
POPULATION EXPO~~R.E_ ~STIMA TES 91 e~~~n ·--~ II 

Series 

Buster-Jangle 
.Tumbler-Snapper 
Upshot-Knothole 
Teapot 
Plumbbob 
Hardtack 'I I 
-Other 

Total 

Shleien 

. 470 
5 I 100 

59,000 
30,000 
24,000 
. ' 

370 
423 

120,000 

TMC 

600 
4,700 

40,000 
19,000 
19,000 

1,600 
na 

84,000 

From: A.V. ·Shelton, Ch., Tr~c Report (1959) 
Shleien, Health Phys. 41, 243 _(1981) 

LRA•14 
·1 
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NTS OFF-SITE POPULATION ~}tPOSURE THROUGH 
HARDT ACI< II, SUMMED FOR TtiE TEN EVENTS 
OF Hl~HEST POPULATION ~XPOSURE __ .. _mg 

Event Series Person-A Percent 

H a.r r y U-K 30,000 36 
Bee Teapot 11 , 000 13 . 
Smoky Plumbbob 7,400 e.e 
Annie U-K 3,700 4.4 
Easy T-S 2,700 

. ' 
3.2 

Diab le Plumbbob 2,700 3 ·• 2 
Shasta Plumbbob 2,600 3 I 1 
Simon U-K 2,200 2.6 

. Badger U-K 2, 100 2.6 
Zucchini Teapot 2,000 2.4 

'·· 

Partial total 66,000 78 
LRA•17 

/) tJ 



NTS OFF-SITE POPULATION E'{POSURE THROUGH 
HARDTACI< II, SUMMED FOR THE TEN LOCATIONS 
OF HIGHEST POPULATION E?(~()S~~~ LI 

Location 

,St. George, UT 
Las Vegas, NV 
Hurricane, UT 
Ely, NV 
Cedar City, UT 
Kanab, UT 
Lincoln Mine, NV 
Nor·th Las Vegas, NV 
McG i I I , NV 
Tonopah, NV 

' " 

Partial total 

. ' 

R 

3.7 
0.21 
4.4 
1 I 2 
Om64 
1 . 6 
6.0 
0.20 
0.77 
1 . 1 

Per.-R 

18,000 
9,900 . 
4,800 
4,300 
3,900 
3 t 100 
3;000 
2,600 
1,800 
1,600 

% 

22 
12 
5.7 
5 . 1 
4.6 
3.6 
3.6 
3.1 
2 I 1 
1 I 8' 

53,000 63 LRA-18 

f'lt/ 



DOSE IS DELIVERED VIA FIVE MECHANISMS LI 

1. Deposition of radioactivity on the ground 

· 2. Deposition of radioactivity on skin 

3. Immersion during cloud passage 

4. Inhalation of radioactivity 

5. Ingestion of radioactivity 

Activity Gram 
I 

··------·-- X ----- = Daily intake 
Gram Day 

Vegetables, meat, milk, water 

f) Q 



SIMPLIFIED DIAGRAM OF THE DOSE 
RECONSTRUCTION EFFORT ~ 

Shielding, 
weathering 

~I External 
I I 

~ 

H + 12 
I I I dose 

"""'- I 

,. 
I / 

"contours 
1 ....... .-

Organ 
dose Deposition K . ' 

I /I 
Source 
term I '-...I Internal 

dose 
I ~ I 

Pathway 
analysis 

I 
I 
'· I . 

LRA-28 
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PRIVACY ACT MATERIAL RcMOVED 

DO~E. A~~f:.'3t3MENf TEt;T CA'3E'3 

MAJO~ 
AGr: COt-rrAMINATION OCCLJDAllO~ 

NAME: t;6X I~ iq?; gE'51 DENCE E.VE.NTS OR 4PTATL1S lt..LNE.CSS 

' 
t;T. GEORGb µArz~ i~V~OID 

F9 7 P1Nt; YALLcY ANNIE ~T"UDENr C.ANC6~ 
PRISC.1LLA . 

~ARRY I 

C.EDAR ~OD~K/~ '? M ~ c..1n( ~MOK~ C~tLD Dl~EA.;t:. 
Z.LJC.Q4 t N l 

----
WARQV MlkL.D6CNOO£ 

F 12 c;,f. GEORGE ANNIE STUDENI LEUKEMIA. 
TELsA 

I 

" 

vr=.t/o 
µAQf2~ N\ALIGNANr 

M 42 ~..; RANCHER MEt.ANoMA 
P'Q I c;,CI u.,.A 
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PRIVACY ACT MATEniAL REMOVED 
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SIXTY EIGHT LOCATIONS l~J THE THREE 
COUNTIES V~ERE CONSIDERED ~ 

COUNTY STATE 

Washington UT 
21 · commun i t i es · 

Lincoln NV 
33 convnunities 

Iron UT 
14 commun i ti es 

Total 

' " 

•The percent of total 

.. 

ESTIMATED 1955 POPULATIO'J• 
<1yr 1-11yr 12-17yr >18yr 

271 2872 1327 5581 
(2.7) (29) ( 13) (56) 

. 
83 . 794 369 1892 

(2.6) (25) (12) (60) 

' 

274 2833 1160 5853 
(2.7) (28) (12) (58) 

628 6499 2856 13326 
(2.7) (28) ( 12) (57) 

is I isted in parentheses 

Total 

10051 

3158 

10120 

23309 

·1 

I 
I 

I 
1 
l 

' . 

't ~ 
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COLLECTIVE DOSES SUMMED OVER AGE GROUPS 
AND LOCATIONS SUMMARIZES VARIATION 
BY EVE~J LI 

ORGANS 

1000 

ANNIE 

person-rads ._.. · 
. < 

HARRY <@ 
B~n surf 2-t\.1 ~~~.38 
B r e a s t _ ~·~~·7

1 

0---1--0 
LLI w~\\ . ·,{\"-> t9 

·Kidneys '\)i\)95 0. 30 
Liver 0'.96 0.29-
Lungs 0.67 0.13 
0 v a r i e s ... 0 . 8 6 . 0 ,' 3 6 

1.8 0.39 
0.27 0.065 

630 220 
1.5 0.43 
' 

.. 0.51·' 0.18 
·' 

l ' • 

I' 

TOTAL 

2.6 
. 0.48 
60 

1 I 3. 
1 . 3 

. 0 I 71 . 
1 . 2 
2.3 
0.34 

850 
1 . 9 
0.70 

I 

'1.J 
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COLLECTIVE DOSES SUMMED OVER EVENTS AND 
LOCATIONS SUMMARIZES VARIATION 
BY AGE GROUP LI 

1000 person-rads 

ORGANS INFANT CHILD.~~ ADULT 
' 

Bon surf 
~ :v 

0.36 .J 0 .. 37 0.80 
Breast 0. 14 . 
LLI wal I 3.7 O) 8.8 19 
Kidneys 0. g~ 0. 67 0. 17 0.46 
Liver o.~~ 0.67 0.11 0~43 

Lungs ~- 0.33 0.10 0.22 
Ovaries 8 0.68 0.18 0.39 
R marro~ .. 28 0.96 0.33' 0.69 
Test e.s 0.02 0 I 16 0.05 0. 13 ,. 

Thy ~ 120 630 110 95 
Tota body 0.18 0.93 0.27 0.52 
Uteru 0.04 0.31 0. 10 0.24 

1r11 



TOTAL POPULATION oosa· FOf?. 
\'JASI m~C11'0N, 1_mcot.N. AND .r.r.oN ~gUNTlES 
FROM Af~NIE, UMUl.'l~ AUD SMOt~"I,, __ <::- • 

- ~ D -··:-\7.+-L --..... v ---

0 
P'2rr~.;1-\~ .. ~,r 

ySO.n . \,· ··~"·~,-----
Elth~tncl . I1-tt.~\h2ir' . Toto.I 

l{idnc~s 2.1,009 ~ \ \3 ~00 · 22,.000 
L~I wall l .. q~op~~~ 60~000 "H,000 
L1vev- 2.·?-ll),1 ?.) 1,900 2J,OOO 
Lu."~~ ~ 1..1,~l;-O aoo 22,000 
Ov~e.v1c\\ > \,');~~~l'lJO 1,200 6~0C>O 
Red rv1<iv ~~ fJ,.1,000 2.2.00 2.'a,000 
Sl{in ~ ,10 000 • 
Tes·'@ 1,200 . 'il~O 
ll1~1c·~~ l.(\ClOO 850a000 
T~hil Bod~ 22,000 1,qoo 
U+erQS 4_400 700 

7.1,000 
930,000 

2.4.,000 
5100 

~ 

LRA- 1 

'"4 



THE PRESENT METHOD IS LIMITED W) 

• Applicable only where external exposure rates were measured 
(or interpolated) 

• These locations undoubtedly were the areas where the highest 
individual doses occurred 

• There may be significant population doses hi other areas, e.g. · 
Salt Lake City 

.. , 

' '· 

LRA-34 

I /\0 



' 

EXTENSION OF CALCULATION~ ii 

o We can measure Pu-239, Pu-240, and Cs-137 
in ·soils at the present time. 

• EML has separated the Cs-137 contributions 
from ·global and NTS fallout, based upon 
these kinds of measurements and has reported 
values for much of Utah . 

. ' 

• ICnowing the prosont lovels in soil of Cs-137 
derived from explosions at NTS, we can then 
calculate the original deposition of all 
radionuclides and the doses. 

' e ··we need additional measurements in Nevada, 
northern Arizona, and Utah. 

LRA-36 
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nn., UTAH 

.91 

75 

DE t 111· JE't- •u •• •! •s• 
sau:• • ~ • • 9 •lllfS 
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92 -

74 -
>12 

" - 117 

69 

_ _, 

figure 6. Best estim.:ites of rot3L 13'cs inventories in Utah Soils as of June 
1979. Cnderlincd v~lues are more precise th~n non-underlined values (see - _.., - -
Table 4). 
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Estimated Mean Bone Oose(mRem) to Utah Population from External 
Radiation Exposure 

NTS GLOBAL Natural 
Fallout Fallout background 

N. Utah 
I 

415 100 69 
S,Utah 280 SB-75 76 . 

V ash i ngton Co. 1120 50 65 
Beaver Co. 250 60 100 

Utah-iaeon 409 ., .~S 70 

U.S. -mean - 100 56 

From Beck, EML {1981) 
I 
'· 

.1 /c 
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GENERAL OUTLINES 

OF 
AmOXIMATE WINTER GRAZING AREAS OF 

SHEEP FLOCKS I TRAILING ROUTES 
1952 - 195~ 

1. The Uncoln Mine N.o 

2 Covole Peck 

H. (Bennet l'au) 

u. Panoca 
3 llold Mountain u. (Modena summit) 

~ Paronooot Ra11g9 la the ~ I Iott 14. Modena, Utah 

~- Wollhlnglan Mountain 15. Anlelo~ Sptlng1 

6 Rallrood Valley la !tie NOllMa• I Norlllwe! 16. c.dar City, Utah 

7. Hancock Summit 

a Oyi1o1 Sp<lng1 

9. P'ohroc Summit(,... Rock) 

10. Dry loke Valley 

17. lorn Spring 

II. Timber Mountain 

t9. Covole Creek (Walh) 

20. Wl>Mler Mountain 
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DATE 

{Oct-Nov, 

r-1.ardt 20, 1952 

UNK 

UNK 

UNK 

r-tarch 26, 1952 

UNK 

April 1 ' 1952 

m:K 

~pri 1 5, 1952 

April 10, 1952 

UtlK 

C~i d Oct. , 1952) to 
,'\pri 1 5, 1953 

DAVE C. BULLOCK & SONS 

1951-1952 

LOCATION 

(Modena 

Modena, Utah 

Cedar City, Utah 

SHEARING & LAMBING: 

Farm in Cedar City, 

su:.::~ER GRAZING: 

Ranch on Cedar Mountain 

HINTER GRAZING: 

NV 

Sheep ranch in Lincoln County, NV 
Tic~~c.boo 1/al ley 

. . 

·- 1-

REF. CODE 

1;3 

l 

l 

1 

1 

1 

1 Pg 691; 3 Pg 6 

' • .- ._ .. _ • .:; #" 



- ---- - -- ---------

DATE 

April 6, 

April 9, 1953 

April 11, 1953· 

April 13, 1953 

April 15, 1953 

UNK 

April 20, 1953 

UNK 

April 25, 1953 

LJr1K 

May 2, 1953 

May 4-5, 1953 

May 9, 1953 

{Oct-:!ov, 1953) 

UilK 

\..--: --- --

. 
DAVE C. 6UllQCK & SONS 

]gsz-tgsJ 

tQC~TION;· 

Pana ca 

(Modena Su:rniit 

Modena, Utah 

Cedar C1ty, Utah 

SHEARING: 

Farm in Cedar City 

LAMBING: 

Farm in Cedar City 

su:-:;.~ER GP.AZ I NG: 

Ranch on Cedar Mountain 

(TRAILHIG): 

:.2-

-----(----

REF. CQDE 

. 1 Pg 691, 692; 5 Pg 12 

1 

l 

1 

1 

1;5;6 

1 

. , . ' 
-

:. -~ .. , 0-0 
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10- ---------------------~ 
ESTIMATED SHEEP D ... -_ RATES 

(BASED ON NANCY q~tJ~ ERM) 
(NOR~IALIZED TO l l~~~ AT · 12 ) 

0.1 -
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0.0001 
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MORMALIZED DEPOSITION ~ MTIVE VEGETArt<Jt AS A F~CTl()t OF FRACTION 
OF ACTIVITY ASSOCIATED liflTH WLL PARTICLES 
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fJO. 6. Round I. The relatiomhip hetwcen the tntal ltuiDn product deposition 
per m' of ground surface amt the ratiu of con1;imina1ion r~r kG of dry herbage 

lo the dcpDsitiun of fiuivn pr111h.11;1~ per m•. 

Fig. 3 

Source: Russell and Poss1ngham, FWE-229 (1959) 
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