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ESTIMATED POSE TO POPULATED LOCATIONS *
¥OR TESTING PRIOR TO
SEPTEMBER 16,196

NUMBER oF PropLeE

TOTAL RPULATION
STATE OF OFF-SITE NO EXTOSURE | OVER BrGD LLOOKIMTO | 3.00KEMTO] 4.00KEM TO | S.OOREM T 6,00 KEM | 800 REM OVER

lm: : !,Ié, c;;ég ’Cg‘eciz\gﬁuz;)— TO O9IKEM | 299 kREM | B99KEM | uaaReM | B99REM | I8 1 10 | o REM
*KIZONA 7,494 93] 6,414 49 o o o o o. o
CALFORNIA 51,875 26,134 25,741 o o o o o o o

| ‘

NEVADA 121, 618 y33 | 111,958 | 8,255 154 272 |~5:§J z-1w¥| 162 E
UTAH 28, 194 o 16,652 | 3462 | ¢peo | 1,694 o = o o
ToTAL | 209,181 |21,498 160,765 | 11,866 | 6,540| 1966 | 1-55 | 2-4%| 1-16¥| (¥

1} VARIABLE POPULATION AT LINCOLN MINE 4 OME RAILROAD MAINTENANCE STATION
'3 VARIABLE POPULATION AT RAILROAD MAINTENANCE STATIONS (ONE INDIVIDUAL 10.6 REM BUTLER RANCH )

2, ZERO POPULATION AFTER TEAROT SERIES (5/15/65) AT RIERSIDE, NV.
3 ONE INDIVIDUAL 1.5 REM ~ BUTLER RANCH

€OURCE:
¥ UNCERTAINTY. tocr] GORDON DUNNING , USAEC
D<€ < O.IREM T > FALLOUT FROM NUCLEAR TESTS AT THE NEVADA TEST SITE.

DOSE P 0.1<€ 1.OREM T 60%

DOSE ¥ 1.0 REM T 4O (COMMITTEE REPORT ~TABLE 1) MAY 1959
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OFF-SITE RADIATION EXPQSURE REVIEW

BACKGROUND

146 CLAIMS FILED AGAINST DOE

PRESIDENT FORMS INTERAGENCY TASK FORCE
NV PROPOSES ACTION TO HQ

GROWING LOCAL/NATICHAL MEDIA

CONGRESSIONAL HEARINGS
FUNDING & DESIGNATION OF NV AS LEAD OFFICE
INTERAGENCY TASK FORCE ON COMPENSATION
COMPENSATION LEGISLATION INTRODUCED

CLAIMS DENIED-SUIT FILED FOR 442 *VICTIMS
213 ADDITIONAL CLAIMS FILED AGAINST DOE

April 551982
TRIAL DATE SET FOR 26 PLAINTIFFS-eesﬁseaa%eéﬁép

SUIT EXPANDED TO INCLUDE




PRIVACY ACT MATERIAL REMOVED

~ RADIATION RELATED CLAINMS AND SUITS
AGAINST THE GOVERNMENT AND ITS CONTRACTORS
IN WHICH THE NEVADA OPcRATICNS OFFICE IS INVOLVED

0ff-Site Claims and Suits

Tatal number of off-site radiation tort claims filed 1,130
Total amount claimed $2,570,271,444 04
Total number of off-site lawsuits: 4 (885 plaintiffs)
&llen (862 plaintiffs) $2,044,000,000
Tirothy (7 plaintiffs) 9,000,000
Mower (8 plaintiffs) 11,300,000
Churcn (1 plaintiff) : ‘500, 000*
Total amount of damages
sought $£2,064,800,000*
* * * * * * *

On-Site Claims and Suits

total number of on-site radiation tort claims filed 367
“otal amount claimed ‘ ' $ 146,028,000.00
iotal number of on-site lawsuits: 6 (312 plaintiffs)
v. U.S. (172 plaintiffs) $ 51,350,000
v. U.S.,REECo,LLL (103 pls) 173,300,000
_v. U.S. (27 plaintiffs) 8,950,000
v. U.S., REECo,LANL (6 pls) 120,120,000*
v. REECo (3 plaintiffs) 50,000*
L v. U.S. & REECo (1 pl) 101,500,000
Total amount of damages sought $455,270,000*

:mages sought are in excess of these amounts.

PRIVACY ACT MATERIAL REMOVED

As of 11/15/8)

‘.



RADIATION RELATED CLAIMS AND SUITS AGAINST THE GOVERNMENT

| AND IT’S CONTRACTORS
IN WHICH THE NEVADA OPERATIONS OFFICE IS INVOLVED

MOVEMBER 15, 1981

]

OFF-SITE CLAMS 1.130 [ 42,570,271, 444,04
OFF-SITE SUITS | | Y //  $2,064,300,000.00
ON-SITE CLAIMS 3 C s 149,98,000.00
ON-SITE SUITS - 6 $ 1455,270,000.00

SRR T s NI o i
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DEATHS “TO OFFSITE POPULATION {m COUNTY

o | _
T : NUMBER OF ALLEGED, PERSONAL INJURIES AND
| (SEFT. 30, 1980

SALT LAKE Y,

CINCOULN CO.
® ALAMD

e s e w—— .

Coconing 7o

/ ARIVZONA *
Soa ‘
t
« .
\
\ .
\

MOwWAVE CO

Co. —l{
‘I



NV LEAD OFFICE DESIGNATION

MARCH 28, 1979

JUNE 8, 1979

NV DESIGNATED AS LEAD OFFICE FOR

DATA COLLECTION & INFORMATION
COORDINATION

N
NV ESTABLISHED AS LEAD OFFICE
FOR DOSE ASSESSMENT



OBJECTIVES

® COLLECT AND ORGANIZE AT ONE CENTRAL LOCATION ALL RELEVANT

DATA PERTAINING TO FALLOUT IN THE OFF-SITE AREA
- ESTABLISH LIBRARY OPEN TO PUBLIC

© PRODUCE DOSIMETRIC RE-EVALUATION OF OFF-SITE AREA
CHARACTERIZING IT BY:
- REGION
- COMMUNITY/LOCALE
- AGE/OCCUPATION

A



OFF-SITE FMONITORS WORKSHOP
JUNE 25 - 27, 1980

OBJECTIVES:
1. CONVENE onfGINAL OFFSITE MONITORS
2. OBTAIN HISTORICAL PERSPECTIVE
3. OBTAIN ANSWERS TO SPECIFIC QUESTIONS
I,  DOCUMENT PROCEEDINGS
RESULTS: o
i. éE PARTICIPANTS
2. HISTORICAL PRAcricss CLARIFIED
3.  SPECIFIC PRACTICES CLARIFIED

4,

VERBATIM TRANSCRIPT RECORDED

15



CFFSITE RADIATION EXPOSURE REVIEW PROJECT

DOSE
ASSESSMENT
ADYISORY
GRAUP

NV STAFF SUPPORT

DOE/H@

L

MANAGER
NEVADA OPERATIONS
M.E. GATES

1

ASSISTANT MANAGER
FOR DEFENSE

R M. NELSON

T

PROJECT MANAGER
BwW. CHURCH

M. PAGE. JR.

LR ANSPAUGH

- DEPUTY PROJECT MANAGER

SCIENTIFIC DIRECTOR

ASSISTANT PROJECT MANAGER

j_:..

L

ENVIRONMENTAL 1

MEASUREMENTS |
LABORATORY
SPECIAL ADVISCRS Jl

. ASSISTANT PROJECT MANAGER
RV. NUTLEY ”: D.L. WHEELER
? | —
COORDINATION & |4 ] DATA | =
INFORMATION COLLECTION
CENTER :
REECO —
REECO — 1.C. MEHAS |
1C. MEHAS
H&N — |
| PG.NOBUT |
————— P p———— ——
INTERNAL PATHWAY EXTERNAL DATA FALLOUT
DOSE ANALYSIS DOSE ANALYSIS VERIFICATION
P UNL — CsSU — LANL — DRI — EPA —
LR. ANSPAUGH FW. WHICKER J.E. DUMMER F.L. MILLER SC. BLACK
. WSNSO —
H.F. MUELLER

———— REPORTING CHANNEL

= == ADMINISTRATIVE SUPPORT

EFFECTIVE JANUARY 25 1982



EVENTS DEPOSITING RADIOACTIVITY ON ST. GEORGE, UTAH.

Series /EVENT

UPSHOT —KNOoTHoLE (1953) ESTIMATED EXPosure (R)
No.| - ANNIE | 0.35
NO. T - SIMON 0.0I
NO.q - HARRY | 2.50

TEAPOT (1955)

NO.3-TELSA ' o.10
No.ld=-ZUCCHINI 0.04 5

PLumsos (1957)

PRISCILLA ' 0.03
SMoky - O. b6
MORGAN o. Ol

270

N
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OFF-SITE RADIATIOH EXFOSURE REVIEW PRWJECT DIRECTIVES
Proyect DIRECTIVE # 1

SuzJgcT:  HorRk PRIORITIES

fre ACTIVITIES WILL DIRECf THEIR EFFORTS TO THE FOLLOWING
PRICRITIES:

4

A. GECGRAPHICAL ‘
1 - WasHinsTon County, Utaw -(1-St. Gecrge, 2-HurRRiCANE)

~2 - Irow Ccunty, Utan -(1-Cepar City, 2- PARO#AN)
3 - Lincon County, Mevaca -(3-Procue, 2-CALIENTE)
B. Eveuts

1 - HERRY (UPSHCT'KHOTHOLE) - 1653
,2 - SHOKY (PLuwzmop) - 1957
3 - ﬁﬂHIEk(UFSHOT-KNOTHOLE) - 1953

C. RaprowucLioes

1 - 6137

2 - sr-90 Call Tsoteped)
3 - lopine (ALL 1SOTOPES)

4

- Pu-239, 240

CONCURRENCE:

PROJECT UFFICER

PROJECT ANAGER

)J‘l,,
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DOSE ASSESSMENT TASK GROUPS

FALLOUT VERIFICATION — DETERMINE DISTRIBUTION AND

LEVELS OF FALLOUT |
PATHWAYS ANALYSIS ~— DEVELOP PATHWAY FACTORS FOR
| DOSE ASSESSMENT
EXTERNAL DOSE = ESTABLISH EXTERNAL COMPONENT
OF DOSE
INTERNAL DOSE — ASSESS DOSE BY INGESTION/
: INUALATION . ~
DATA ANALYSIS . — PROVIDE STATISTICS/MODELING -
o SUPPORT
DATA COLLECTION —  COLLECT DATA/ESTABLISH RETRIEVAL

SYSTEM
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Objective and Tasks

- For |
PATHYAY ANALYS!S

Obtain and/or, develop the varicus pathway
factors necessary to deternine a coaplete
and objective dose assessment vhich will
characterize the offsite envirens by region,
connunity or locale, age and cccupaticn.

. E3JECTIVES:

Detercine ecclegical concentraticn mechanisnts
and other varizbles/paraceters vhich may in-
fluence the ingestion/inhalation fzctors
necessary fer dose deternination.

TASKS:

. Develop the food chain uptake parzreters for
~various age groups, occupations, life-siyles
- ete. B

- Investigate the various life-styles of the
offsite public and how these various living
patterns may influence dose assessment.
Particularly investigate the impact of specifi
cutdoor 1ife-styles, i.e., sheepherders,
ranchers, farmers, construction workers, etc.,
and the fndividually supplied family (i.e.,
fanily cov, garden; etc.), |



GENERAL

gy, Yo 7 T R TR S g T YRR STW e T Ty b aie et o cro

* Deternine impact of impdrt/export.of food-
| stuffs in and out of fallout areas.

- Assure that state-of-the-art paraneters,

methods, technxques and best available in-
formation is used. HWhere possible employ

new and innovative techniques to obtain and
develop the essential pathuay»data required
to best predict the dose ceznitment to the
offsite 1nd1v1duals and to offs1te population
locations S



DOSE ASSESSFENT ADVISORY GROUP '
JuLy 13, 1979 - BRIEFING OF eovaa}.oas AND/OR THEIR REPRESENTATIVES ON THE
OFF-SITE RADIATION EXPOSURE PROJECT.
AUGUST 23-24, 1979 - DOSE ASSESSHENT sfesmue GROUP oaeAmzAnc;u MEETING.
OCTOBER 10-11, 1979 - CHARTER APPROVAL FOR DOSE ASSESSHENT STEERING GROUP,

JULY 12, 1980 - CREATION OF DOSE ASSESSMENT ADVISORY GROUP VIA_ANNOUNCEHENT IN
FEDERAL REGISTER., |

DECEFBER 2-4, 1980 - FIRST KEETING OF DOSE ASSESSMENT ADVISORY GROUP.
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DOSE ASSESSMENT ADVISQRY GRQUP
CHARTER

ADVISE THE SECRETARY QF ENERGY AND THE MANAGER OF NV IN THE
ACCOMPLISHMENT (QF THE PRIMARY OBJECTLVES OF THE QVERALL PROJECT,
INi A MANNER TQ INCLUDE,, BUT NOT LIMITED TQ: REVIEWING/EVALUATING
TASK. GROUF FROPQSALS,, CONTRACTUR SCOPE OF WORK ARD MONITORING
PROGRESS AS THE PRUJECT CEVELOFS..

SPECIFICALLY, THE ADVISORY GROUP WILL BE EXPECTED TQ REVIEW THE
PROPOSAL FROM EACH TASK GROUF LEADER AND THROUGH THE REVIEW AND
COMMENT PROCESS. HELF GUIDE THE DEVELOPMENT QF EACH TASK, SUBTASK
OR TASK GRQUF. FURTHER, THE ADVISORY GRGUP WILL REVIEW AND
COMMENT ON THE PRCDUCTS FROM SUCH GROUPS.

THE CHAIRMAN OF THE ADVISORY GROUP IS TO CALL PERIODIC PROGRESS
- MEETINGS, AT LEAST QUARTERLY, TO MONITOR THE WORK AND PROGRESS
OF THE TASK GROUP ELEMENTS. THESE PROGRESS MEETINGS ARE TO
CULMINATE WITH A WRITTEN REPORT TO THE MANAGER, NV, AND THE

SECRETARY OF ENERGY, OUTLINING ANY RECOMMENDATIONS TO BE DIRECTED .

BY THE PROJECT MANAGEMENT TO THE TASK GROUPS OR ELEMENTS.



DOSE ASSESSMENT ADVISORY GROUP

MEMBERSHIP

DR. RCBERT D, MOSELEY, PROFESSOR
DEPARTMENT OF RADIOLOGY, SCHOOL
OF MEDICINE, UNIVERSITY OF NEW MEXICO

DR, EDWARD L. ALPEN, DIRECTOR
DONNER LABCRATORY :
UNIVERSITY OF CALIFORNIA

DR. JUCHN A, AUXIER, DIRECTOR
INDUSTRIAL SAFETY & APPLIED HEALTH
PHYS1CS, OAK RIDGE NATIONAL LABORATORY

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

DR, JAMES E. CAROTHERS, PHYSICIST
REMEER OF DIRECTOR S TECHNICAL STAFF
LAWRENCE LIVERMORE NATIONAL LABORATORY
UNIVERSITY OF CALIFORNIA

DR. CEORGE W, CASARETT
DEPARTMENT OF RADIOBIOLOGY & BIOPHYSICS
SCHOOL OF MEDICINE, UNIVERSITY OF ROCHESTER

MR, SEYMOUR JABLON, DIRECTOR -
MEDICAL FOLLOW-UP AGENCY
NATIONAL ACADEMY OF SCIENCES

CR., JUOHN S, MALIK, PHYSICIST

STAFF MEMBER, NATIONAL SECURITY PROGRAM
LOS ALAMOS NATIONAL SCIENTIFIC LABORATORY
UNIVERSITY OF CALIFORNIA

DR, BERNARD MANOWITZ, CHAIRMAN
DEPARTMENT OF ENCRCY & ENVIROMNMENT
BROOKHAVEN NATIONAL LABRORATCRY

DR. RCGER 0+ MC CLELLAN, DIRECIOR
INHALATION TOXICOLOGY RESEAILH INSTITUTE
LOVELACE FOUNDATION

DR, JAMES E. SARN, ASSISTANT LIRECTOR

DIVISION OF DISEALE CONTROL SERVICES
ARIZONA DEPARTMENT (F HEALTH SERVICES

MR, WILLIAM J, BREED, ANTHROFOLOGIST
MUSEUM OF NORTHERN ARIZQNA

MR, JOSEPH O, WARD, CHIEF, RADIOLOGIC

HEALTH SECTION, DEPARTMENT OF HEALTH SERVICES

STATE OF CALIFORNIA

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

DR, ROCER D, MIERCORT, CHIEF
DEPARTMENT OF RADIOLOGY
WASHOE MFDICAL CENTER, RENO, NEVADA

DR, MC DONALD E, WRENN, DEPARTMENT OF
PHARMACOLOGY, RADIOBIOLOGY DIVIGION
UNIVERSITY OF UTAH

MR, MICHAEL D. ZIMMERMAN, PARTNER
WATK1SS AND CAMPBELL (ATTORNEYS-AT-LAW)
SALT LAKE CITY, UTAH



DAVIO WARHWGR CIG VIRV -0RAPH &

MAJOR SOURCES OF DOCUMENTS FOR THE CIC

aAtTELLEY | A

) [y [] o
S L_(_‘QQ)_.._,J \ I "‘
2 ! K.LARGON |
e X (1651) - '

]
--—,o---..v—‘

LLNL
_(8)

EPA
(2288) ¢/
H

S - o mwm s-

TOTAL NUMBER OF CONTRIBUTORS 80

TOTAL NUMBER OF DOCUMENTS COLLECTED 34,000

*DOES NOT INCLUDE 26 BOXES RECEIVED ON BEPTEMBER 20, 1081.



CIC BOCUMENMT COLLECTION
JULY - DECEMBER 1981

SOURCE ' - .
NDeEpARTMENT oF Enerecy HeabauArTERS, HisTorians OFFICE

DEPARTMENT oF EnErGY MNEvaDa OreraTIONS OFFICE

EnvironMeENTAL ProTeECTION AGEnCY, LAS VEGAS, TECHNICAL
L1BRARY

KerMiT LARSON

DeparRTMENT oF ENErGY TEcHNICAL [nFORMATION CENTER

WEATHER SERvICE NucLEAR SuppoRT AFFIcE, LAs VEGAS
Derense TecHnicAaL InrFormATION CENTER

Derense MucLear AGenNcCY
ReynoLDs ELECcTRICAL & ENGINEERING TEcHNICAL LIBRARY
NaT1oNAL TECHNICAL INFORMATION SERVICES

Los Aramos NATIONAL LABORATORY

Lawrence LiverMoRE MATIoNAL LABORATORY

UtaH STATE ARCHIVES

UniversITY ofF UTan LIRRARY

NevapA STATE ARCHIVES

DAVID WAPRINER CIC
VIZUARAPH 1

OUAMTITY
25 BOXES

16 BOXES

5 BOXES

2 BOXES

154 DOCUMENTS
(MICROFICHE)

162 MICROFICHE

45 pocuMenTs
25 DOCUMENTS
11 pocumMenT

7/ MICROFICHE
7 DOCUMENTS

3 DOCUMENTS
100 reEeLs
“(APPROXIMATE)
oF 35 MM
MICROFILM

111 PAGES

683 PAGES



Inclosure 8
. L4

RADIATION INTENSITY AT TIME OF FALL-QUT, SEQT EARRY

- —— wer—
= ——

/

T

\\ :
; U FLAS VEGRS - "I

MFNG MDD UMy
[ FaGE

T T e T g -

D saxerssitLd

! LancasTE®
.

} )
v.TTOwLLE
L 4

e 2 i >: AEEEY 9 Al IRET H
L2t 2 mr Re. LT L 20 200 e R, o SRy W el

Lover L0060 me-hee Heavy himes imcheats e o oLe 0 reas,

bely 1 P e e,




=TI

2
N Ve

] “an : —— .

. ~ 9., & [J No Precipitatioa Recorded
_,,o 4 _y_Aa= B Precipization Recorded
e = : ‘ /" )
\) /\ -~ -

OccurTonce or nen-occurrence of precipitazion. Perfod of
gesnnce~ent Lz fram 5977 Yaw 12, 1953 to St iay 19, 1951 for most locations.
So~c are from midairhe Mav 12 to nmidnishs Mav 19, Source: Climazolenical
Dzzy, tevada, Utah, Arizomr.  Mav 1923, ULS. Yeathier lurcau.

UPSHCT -~ KNOTHOLE 3 (MARRY)
19 MAY 1953 .
- mr/vw gt et il hrs

~===u- hene of arrival (hors)
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NEVADA

Proronss from GI Srorete Wiy

R - 8

181 BIRINE * §5 whyj Bausibg

Smoky

Off-site dose rate contours in r/hr at H+l hour.
GROUND MEMITORED RORDS

Cperation PLUMBEOB -

Figure 207 .
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31 August 1957
a Precipitation
(=4 ‘ O None Reported
smameiuei Approximste IJoundaries-

SMO Ky . of Fallout Patterm
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BACKGROUNL: READINGS - UINTA MOUNTAINS

1962 - 1368

Septenber 1962

1. Upper Ottoson Cirque - 4 September I963.

‘a.. Background reading om soil and plants from drainage ares:
- at base of large rock. O.& mB/hr.

b. Sheep manure collected from meadow. €.I mit/hr.

£. “Background sampling using am Eberiine Model 51D gedger
xounter showed up to 0.5 mR/hr i some plants at the bases:
of rock slides. Highest background: was found: imr plant
corpses near talus slopes (.Z (takesr witit probe open).
Background at 1 meter ahave surface was .05 mR/hr '

2. [Ieveland Ridge — & Septembrer 1962
TTop of ridge hetween OUttosonr Hasim smd East Basdywr 131,600
feet. Background (.05 =3/hr st three feet;; 0.1 — .1% sR/h1-
at surface.'

Septentier 1967

1. Upper Ortosonr (irque — Z September 1953..
k. Background I merer above groumd - bhets shrield closed..

0.029:.007 mi/hr.
b. Reading at ground level with beta shield open..
0.430+.045 =R/hr.

€. Readings at ground level with beta shield opem. 10 meters
from talus slope.

D.2702.027 =R/hr.

d. Readings at ground level with beta shield open, 20 meters
from talus slope.

0.118«.061 mR/hr.

44




e. Heading at ground level 30 meters from ralus slope.
meap 0.145+.008 aR/Er.

£. Beadings at ground level 40 metexrs from talus slope.
DLIrTe OO mR/frr.

Readings of 0.6 mi/hr found ar 11,900° - snow welt basin -
Crrosom Cirgue Tim.

'J

A [LIsveland Eidge — 1 Seprember 1961

= Top of ridge. Background 0.13 mR/hr.

B Wesr end of lake amd bottom of rock slide.
Wet meadow bepseer lake and rock slide. Background 8.15 mR/hr.

X. Ezsr side of Lake Fork From base of M. Lovenia to base of
Mr. ¥ilsam - & Seprember 1963.

a. Readirg with EBE-S5I0 prube in contact with soil at base of
large sloping rock - 0.6 =R/hr.

#. [L[ower awea than (a) where heavy wash-off had occurred -
0.5 — 0.7 nR/hx.

&. PBeading with E-510 probe in contact with soil, 100 yards
higher on slope than (a) 0.6 - 0.9 mR/hr.

Sertert-r 1T6

I. Upper Crtoson (irgque — 3 Septesber 1964,

Z. Background rezding — I wmeter above surface, beta shield
clased.

0.030+.008 mit/hr.

b. 5So0il surface, base of sloping rock two meters square surtice
- for runoff. Beta shield open, at contact of soil and rock.

0.495+.064 mR/hr.
c. Soil surfice one decimerer from rock - same location.

0.255¢.060 mR/hr. ‘
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SHOT: BARRY
COUNTY: Washinagtom

Est. H+1Z Error Est. Time of Error an Population
Location Exp. (mB/h) H + TZ Arrival Tire Est. Estirate
Anderson Jct. 36.2 2.0 5.2 17
Central 47.1T T2 5.1 41
Enterprise ;13,0 . 0.8 5.6 811
Gunlack AR 2.1 2.8 100
Burricane :Ja 5.3 5.0 1265
Ivins Z.3% 4.5 30
La Verkin 4.4 5.0 380
Leeds 4.1 5.0 145
New Earmony 1.6 6.0 120
Pine Valley 5.2 25
Pintura 5.5 50
Rockville 5.1 300
St. George 4.3 4732
Santa Clara 3N
Shivwits 95
Springdale 7 ‘ 196
Toquerville i 142
Veyo - ~ 84
Virgin 140
Washington 438
Zion Lodge

15
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DISTRIBUTION OF EXFOSURE Bm lguﬂztw) ED 12/3/81 19

SH%’I{‘, HARRY AT ST. GEORGE NORMAL
100~ \ %
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LOG-NORMAL TIME NORMAL H+12 OSURE RATES

INTEGRATED EXPOSURES ST. GEORS%{OT HARRY ED 12/3/81 #10
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SHIELDING ADJUSTMENT 2)6\‘& t\)Rs

LIVING ou FDOOR% )g INDOOR

STRUCTURE 0CCUPA Kg; OCCUPATION
HOUSE TRAILER <§§> :;57 0.02

FRAME HOUSE 091 «ézy 0.85°
STUCCO ()75%537 050
BRICK veﬁé%;b 445$§ 050

0.40

BRICK<§§$7 .
Stdgg; 0.65 | 0.30
ADOBY 0.60 0.20




'SHIELDING FACTORS FOR S C&I’ H
FOR 447 HOUSES ’

150 %%

“u0
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FREQUENCY

SHIELDING FACTOR

ARRY ED 12/3/81 #4
LS= 1



SHIELDING FACTORS FOR SHQT HARRY [ 12/3/81 #5
FOR 447 HOUSES .‘\S 1.8= 5
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BETA DOSES |N/o:

. CHILDI g o “'”.'

CHIL w o!,v 0.
ER

% O 02 8. 52.

TEST CASE-PEOPLE LIVING IN ST.GEORGE
CHILD OUTSIDE FOR PARTIAL CLOUD PASSAGE-SHOT HARRY
e ASSUME THAT SKIN DEPOSITION EQUALS GROUND DEPOSITION.
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ST. GEORGE

ANNIE HARRY SMOKY

NEWBORN
INFANT
PRESCHOOL
STUDENT
HOMEMAKER

EMPLOYED OUT

EMPLOYED IN

WHOLE BODY
GAMMA (RAD)
3.1
3.1
3.3
28
3.1
37
2.6

TOTAL SKIN
DOSE (RAD)
43
140
140

53
53
230
24



HARRY SMOKY AND ANNIE FOR WASHINGTON IRON AND LINCOLN CC'UNTIES
"YHOLE BODY GAMMA DOGES IN THOUSANDS OF PERION RAD
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radicactive decay
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Fl16.5" ISIT LEVELS IN GRASS FOLLOWING EXPERIMENTAL
RELEASE IN IDAHO PASTURE.  —~SASSER

1500

© | © OBSERVED DATA
—— PREDICTED BY PATHWAY

1000

TIME, DAYS




CONCENTRATION OF Cs-137 IN RANGE CATTLE - |
KNOLL CREEK, NEVADA

— PREDICTED BY PATHWAY
x10-5

03 . OBSERVED - BLINCOE § BOHMAN

0.2

Ol

71-']‘1111]1151]

0.0 l
JANI, 1961 'é2 '63 '64 '65 '66 '67 '68




Sr-90 Concentrations in milk, near Salt Lake City, Utah,

*10-4
< .00 ~ : |
> - ~— PREDICTED BY PATHWAY
oy - e--s OBSERVED (PENDLETON)
> - .
& 0.75 -
}.- -
<1 -
x: o
- 0.50 |-
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0.00 o=
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Tahle Z.

PRIVACY ACT MATERIAL REMOVED

selected Titrgarts.

L 4

[nteqrated Trtakes ner unmit derasition estimated for

Preliminary run, July 1981.

Integrated imtake, all socurces (u.Ci)/unit deposition (uCi/mz)

Radicnuclide

137¢ 8.33E+0  3.45E+0  5.83E+0  5.69£+0  5.27E+0 61E+0
90, 7.416-1  6.07E-1  &.0SE-1  9.73E-) _63E- L91E-]
233, 2.106-1  2.108-1  2.10E-1  2.10%-1 10E-1 10E-1
135¢ 7.96E-1  5.28E-1  1.205+0  1.285+0  1.02540  4.61E-]
134 4.816-1  3.196-1  1.22E-1  7.73E-1 18E-] L7963
895, 3.63t-1  2.82E-1  1.8%E-1  5.0SE-1 32641 .62E-1
103, 1.396-1  1.39E-1  1.39E-1  1.39E-1 .39€-1 L39E-1
105g,, 1.90E-1  1.90E-1  1.90EX1  1.90f-1 .90E-) .90E-1
140g, 1.096-1  1.01E-1  1.206-1  1.238-1  1.16€-1 .89E-2
14744 8.156-2  B8.106-2  B8.24E-2  8.26E-2  8.20E-2 .08E-7
133 2.34E-2  1.64E-2  3.42E-2  3.64E-2  2.94E-2 L46E-2
377 3.976-3  3.966-3  3.986-3  3.99E-3  3.98£-3  3.96E-3
9o 2.80f-2  2.34E-2  3.76E-2  3.93E-2  3.37E-2 19E-2
1324, 1.876-2  1.78E-2  2.01E-2  2.04E-2  1.95E-2 L76E-2
1052h 6.716-2  4.526-2  1.01E-1  1.08E-1 61E-2  3.92E-2
143¢ce 7.74E-3  7.706-3  7.60E-3  7.81€-3  7.77E-3  7.69E-3
135 7.906-4  6.03E-4  1.086-3  5.15E-3  9.53f-4  5.50E-4

- PRELIMINARY DATA -

PRIVACY ACT MATERIAL REMOVED



Class

D W Y
| Compart- T T T

Realon ment day - F day F day F
M-P a 001 0.5 0.01 0.1 0.01 0.0}
(Do =2 0.39) b 0.01 0.5 0.40 0.9 0.40 0,99
T-B c 001 095 0.0l 0.5 0.01 0.0l
(D¢_p= 0.08) d 0.2 0.05 0.2 0.5 0.2 05959
| e 05 08 50 0.15 500  0.05

P f na. na 1.0 04 1.0 04
(Dy = 0.25) g na. n.a, 50 0.4 500 0.4
' h 0.5 0.2 50 0.05 500 0.15

L i 0.5 1.0 50 1.0 1009 0.9
} n.a. n.Aa,  n.a. n.a. 00 0.1

t
rl—
4

Vo= <XO00

Iy

—“OID DA —O -

Source: ICRP 30 (1979)

.Lymph

nodes

oy

o e e e e e A



PRIVACY ACT MATERIAL REMOVED

o :
SUMMARY OF ESTIMATES OF DOSE m«nmg@. LN
. o . AENES @wﬂf:}%‘;\"b Rave
S;Ubiiié»/ﬂiu\ ﬂ%‘}"{{;‘id L"J‘Q ‘%lh‘bu'{b 39 \( m;} Slein
o T ‘-r.‘r‘.' ~°§\ 3 YX\\'
‘ N 1.
i Extevnal | b M'/\ MO L
Tnberaal 30,047 aﬁi\\o 29 0.022°
: Exbevaal OOlgjiﬁ‘&i'\OP 021 0.1l . 54
]:&'\L\:w\a\ ‘ AT ‘\02\1 0.075 0.035 0.0019
;u‘;.ff:lp,\‘f:. \,Mj V v
Exberaal | *‘i“*;ff»i"»fe.*;a?? O L0 L L i3,

: _ .
mtemu\’* BNIC00 044 0409 0624 0019

(’\\ \# g - »
OO S | P 1 . '
Josetel ‘a&«»i 26 24 2.4 26 26 o

Ttz mt 52, 0.20 012 0.095 0.0095%

Stahieladbian anly,

PRIVACY ACT MATERIAL REMOVED



UTAH CHILDREN THVIZOID DOSE ESTIMATES /\

(0,0
1200+ 2 3500 -
GOFFMAN / 10. 000
TAMPLIN !
(1965)
1000+
B00 -
©100-700
000 -
\ 120-440 APPROXIMATE
7 .ﬁé’é{; TSOM (131
400 1 // ‘ NUCLEAR
MEDICINE
. DIAGNOSTIC,
y PROCEDURES
APPROXIMATE
200 ‘ // DOSE FROM I3
@ / / JEBEGE" | 100
KNAD (1963) CATIZENS comMMM. m?ggéggggé%
MAVS (1967) R e %,
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TONOPAH

jw 000 —_ |

SPRINGS

NELLIS AFS
LAS VEGAS

CUMULATIVE ESTIMATED EXPOSURE (mR)

FOR ALL NEVADA TESTS THROUGH 1969
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Spymm ~ CLANI SOURCES

% OPERATIONS
S OFFIGE

© MEMBERS OF CONGRESS/CONSTITUENTS BEHALF

© PRESIDENTIAL STAFF INGUINIES/GENERAL PUBLIC

© FEDERAL, STATE & LOCAL REFERENCES |
© FORMAL REQUESTS FROM MERIDERS OF THE PUBLIC
o WALK-INS

a9



7% R ~er ECICED DETYIGN
- m" OPERATIONS mraa[‘ﬂv r? [\3 @ 3 ﬂwg FP ritﬂa@nvé

OFFIGE AT

— o

8 AEC RECOGRIZED NEED FOR MEDICAL INVESTIGATIONS OF OFF SITE
RADIATION EXPOSUGLE CLAINIANTS=1854=INITIATED R10OU

© HUMAN & ANIRIAL EXPOSURE FROM FALLOUT FROM ATMOSPHERIS
TESTING

®USPHS PROVIDED RADIOLOGICAL SUPPORT ON & OFF S|TE SUPPORT
UNTIL 1962

© FORMALIZED MLON NETWORK IRl 1950

QUTILIZED PHYSICIANS I} STATES & U.S. TERRITORIES

© FULL TIME MLON COORDINATOR—1958—RADIATION TRAINED
PHYSICIARS IRt ALL STATES & TERRITORIES -

© FALLOUT FARILY SURVEILARCE

.(14



Ry NEVADA

WA 0N RIVESTIGATIVE TECHMIOUE

© CONTACT CLAIRANT/HISTORICAL BACKGROUND
“©0BTAINS VIA MEDICAL RELEASES GLAINANT'S COMPLETE

~ MEDICAL HISTORY
©PERSONAL CONTACT WITH CLAIMANT'S ansmmms
OMEDICAL EXARAINATION IF WARRANTED
OFALLOUT RADIATION DOSE ASSESSMENT BASED ON TIME OF

RESIDENCE & LOCATION |

©STATISTICAL PROBABILITY OF INJURY OCCURRENCE
©MEDICAL OPINION TO DOE

\

a4



MLON Case
Investigation
Procedure

An individual alleges
poor physical condition
to he the resuit of
radiation injury

Department of Energy
-contacts~| Nevada Qparations Office
Las Vegas, Nevada

__Information
r_'transmltted

Miai\leoordinator. EM»S—LQLAés '\'/regn»g',‘-
Decision made to investigate claim

l .

..MLON Coordinator investigates

(N

S Special assistance from
Doctc:: ° il‘t'a'tifmt ® |e—l--p MLON Physician
ospitals it necessary
Final case report
 Nm—p submitted to
‘ DOE

it



Attorney
Filing
Claing

Udall*
Haralson**

Other

OTHER DATA

Nature of Injury/
Cause of Death

OFF-SITE RADIATION EXPOSURE TORT CLAIMS RECEIVED BY OGC/HQ AND/OR NV

Leuremia

Hedgkins Disease
Other cardcer
Thyroid tumor
Lywphoma tumor
Other 1llnesses

0ffice Number of Numher of (Number of Deaths Total Number Total Arount
Receiving Personal Injury (P1)  Wrongful Death (WD) Represented by of of Claims
Claims Claims Claims 4D Claims) Clafms (in millions)
0GC/HQ 243 826 (324) 1,069 $ 2,485
MV - 16 (Mm 16 28
oo 21 ’ (12) 45 57,3
267 863 (337) 't 1,130 $ 2,570,3%%%
» » " ] ] L] L] *
Locations of Alleged Age Data '
Exposures Age Group Decedents  LivIing CTafmants  Yotafs
92 Utah . 470 - Not given 13 3 16
17 Nevada 28 18 and under a4 2 46
480 Arizona 1 19 - 30 13 . 22 35
] . Colorado ] 31 - 40 14 38 52
1. Utah/Nevada 18 41 = 50 44 52 96
13 A Utah/Arizona 4 Bl - €0 62 71 . 133
Nev/Ariz/iM | 6l = 70 78 52 130
Not indicated ] /1 = 80 62 20 ;g
7

81 and aver 17

*The Udall totals now encompass all known claims submitted by Udall to OGC to date, including the 202 inftial claims
listed in 0GC's 4/25/79 sunmary which NV has not received copies of, and also including 18 claims which NV has ree
ceived copies of but which are not listed as received by 0GC in their 4/25/79 summary.

*+Claims submitted to NV by Dale Haralson which to date have not been amended and/or refiled with OGC/HQ by Udall,

***Exact amount:

$2,570,271,444.04

NOTE: These figures include claimants who have filed suft in Allen (869 Claimants), Timothy (7)., Mower (8),
and Chuvch (1), all in U.S.D.C. Utah, and Rickenbach (17,70.5.0.C., Central Dist,, Calif. (totaling 886

of above claimants).

Several of these plaintiffs have not filed tort claims.

0CC/HY
11/30/81



CALCULATION OF INFINITE “DOSE” (EXPOSURE)

R(1)f t—1-2 d¢
a

5R(1) a—0-2

INFEX

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

LRA-4

2%



Gamma exposure rate (mR/h)

100

1000

10

i

0.1

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

-~ — — Theoretical decay according to (time)~12
{starting D + 1 days).

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

] [

10 100°

. Time after detonation (days)

1000

LRA-5



CALCULATION OF ESTIMATED ““DOSE” (EXPOSURE)

bR(1) t~13 for 168 <t <336 hr

R(1)t~ 12 for t< 168 hr
R =
cR(1) t~14 for 336 <t<8760 hr

S = shielding factor = 0.75

" b and c are constants required for the continuity of R
b = 1680.1 | |
¢ = 33602 LRA-6

1S

A4



RELATION BETWEEN INFINITE “DOSE"” EXPOSURE ,
AND ESTIMATED “DOSE” (EXPOSURE) T

© Depends upon time of arrival, a

@ Factors that lower infinite ‘““dose’:

Shielding Weathering Time Product

Fora=1hr: 0.75 0.84 0.95 0.60
a=4hr: 0.75 © 079 0.93 0.55
a=8hr: 0.75 0.76 092 0.2

LRA-8

45



COMPARISON OF HISTORICAL
POPULATION EXPOSURE ESTIMATES, person-R |

Series Shieien TMC
Buster-Jangle - 470 600
.Tumbler-Snapper 5,100 4,700
Upshot-Knothole 59,000 40,000
Teapot 30,000 19,000
Plumbbob 24,000 19,000
Hardtack ‘I | 370 1,600
Other : 423 na

Total 120,000 84,000

From: A.V. Shelton, Ch., TMC Report (1959)
"Shleien, Health Phys. 41, 243 (1981)

LRA=-14



NTS OFF-SITE POPULATION EXPOSURE THROUGH
HARDTACK Il. SUMMED FOR THE TEN EVENTS

OF HIGHEST POPULATION EXPOSURE ,_____*__gg;g
Event Series .Perspn-R Peréent
Harry U-K 30,000 - 3b
"Bees Teapot 11,000 13 -
Smoky Plumbbob 7,400 8.8
Annie U-K - 3,700 4.4
Easy T-S 2,700 3.2
~Diable Plumbbob 2,700 3.2
Shasta Plumbbob 2,600 3.1
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



NTS OFF-SITE POPULATION EXPOSURE THROUGH
HARDTACK 1l, SUMMED FOR THE TEN LOCATIONS

OF HIGHEST POPULATION EXPOSURE | &

Location R Per.-R %

St. George, UT 3.7 18,000 22

Las Vegas, NV 0.21 8,900 12
Hurricane, UT 4.4 4,800 5.7
Ely, NV 1.2 4,300 5.1
Cedar City, UT 0.64 3,900 4.6
Kanab, UT 1.6 3,100 3.6
Lincoln Mine, NV 6.0 3,000 3.0
North Las Vegas, NV 0.20 2,600 3.1
McGill, NV 0.77 1,800 2.1
Tonopah, NV 1.1 1,500 1.8

Paftialltotal | 53,000 63

- LRA-18



DOSE IS DELIVERED VIA FIVE MECHANISMS |

1. Deposition of radioactivity on' the grodnd
2. Depositi'on of radioactivity on skin
3.'.Immersion during cloud passage

4. Inhalation of radioac’tiv.ity

5. Ingestion of radioactivity
-------- X =---- = Daily intake

Vegetables, meat, milk, water



SIMPLIFIED DIAGRAM OF THE DOSE
RECONSTRUCTION EFFORT

/

Organ
dose

Shielding, -
weathering \
External
H+12 | ~dose
“contours” \ |
Deposition | o
Source / \
term Internal
dose
Pathway | _ '
analysis -

LRA-28




DOSE ASSESSMENT TEAT CASES

FRIVAGY ACT MATERIAL REMOVED

MALOR
AGE CONTAMINATION | OCCUPATION
NAME GEX | IN 53| RESIDENCE EVENTS OR STATUS ILLNESS
= 7 | PINE vAlWEY | ANNIE STUDENT CANCER
PRIGCILLA
HARRY H NS
| CEDARZ ODGKI |
M % ey SMOK Y CHILD DIGEASE
HARRY MYELOGENOUS
= |2 | aT. GEORGE | ANNIE STUDENT LEUKEMIA
TELSA
HARRY MALIGNANT
M | 42 | vevo SMOKY RANCHER |  mMELANOMA
PrisciLLA

PRIVACY ACT MATERIAL REMOVED




PRIVACY ACT MATERIAL REMOVED

A\"\

SUMMARY 0= ESTIMATES OF DOSE C N’“ h e ‘,3¥<7u:!3.

Subjeet / Pabh yid  Beae E‘"\ .-\l\ g 20
| Thyeid - Beac " 2 ;\/ Lung Skin
: Extevnol b m \\ P W 1b o
Interna 3"{}\ Ny cl\ 029 0022*
w/
s BExbevna \\ L .W O 021 0.2l 54
Inbernal .< “\ IN o.14. 0675 0035 0.0019%

NN

.:D&Lﬁr\ )\/g' 10 10 L] I 3
AR \/ 1€0.  04% 019 0424 0.019%

. 1.! C2h 24 24 26 26 o
\ibernal 62.  0.20 042 0.0%% 0.0095°

O..I Y
nhalation enly.
PRIVACY ACT MATERIAL REMOVED



PRIVACY ACT MATERIAL REMOVED

THYROID DOSE
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L-ON

SIXTY EIGHT LOCATIONS IN THE THREE

~eThe percent of total is listed in parentheses

COUNTIES WERE CONSIDERED U
COUNTY  STATE ESTIMATED 1955 POPULATIONe
<lyr 1=11yr 12-17yr>18yr  Total
Washington uTt 271 2872 1327 5581 10051
21 ‘communities - (2.7) (29) (13) (56)
“Lincoln NV 83 794 369 1892 3158
33 communities (2.6) (25) (12) (60)
Iron uT 274 2833 1160 5853 10120
14 communities (2.7) (28) (12) (58)
Total 628 6499 2856 13326 23309
(2.7) (28) (12) (57)

€ m e h———— A
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COLLECTIVE DOSES SUMMED OVER AGE GROUPS
AND LOCATIONS SUMMARIZES VARIATION
BY EVENT &

' 1000 person- rads <£Q> '
ORGANS  ANNIE HARRY <\0K TOTAL

Bon surf - 0.044 _ 2.6
Breast 0.007 hogo - 0.48
LLT waht 0,16 q 60

‘Kidneys o 017 ) 596 0;30 1.3

Liver - - 0;96 0.29 1.3
Lungs 0.57 0.13 0.71
Ovaries . 0.88 0.36 1.2
R marrow '€3§§93 1.8 0.39 2.3
Testes \\V/?OO 0.27 0.065 0.34
Thyroj 3.9 - 630 220 850

| Tota(é%} 0.022 1.5 ~.0.43 1.9

. Uteru - 0.007 ~0.51° 0.18 0.70

rhf-
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COLLECTIVE DOSES SUMMED OVER EVENTS AND
LOCATIONS SUMMARIZES VARIATION
BY AGE GROUP e

1000 pefson-rads

ORGANS INFANT CHIL<;§§§E§E ADULT
3

Bon surf - 0.36 0.37 0.80
Breast C0.06  oSga2s¥  0.07 0.14 -
LLI wall 3.7 <§%Q> 8.8 19
Kidneys | o.qu§§>p.s7 0.17 0.45
Liver o.ﬁg§§. 0.57 0.17 0.43
Lungs .d%b 0.33 0.10 0.22
Ovaries A8 0.58 0.18 0.39
R marroyw 0.28 0.956 0.33 0.69
Testes S 2\NV0.02 0.16  0.05 0.13
Thy(gg? 120 530 110 95
Totakbody 0.18 0.93 0.27 0.52
Uteru 0.04 0.31 0.10 0.24

nF



TOTAL POPULATION DOSE FOR

WASHINGTON, LINCOLN, AND JPRON CQKNT\ES
FROM ANNlE. HARRN, i\ND SHOEY ,»\
P\;.V""’\"\ %& -

O an

"3 tovwal Thad! Swal Jotal

{idneys 2.| ,000 @ 200 22,000
L.LT wall IC? 00 \ »GOD l? 000
Liver Zf) ‘1 300 2l 000
Lun a3 '.?..l ( 00 '200 2‘2 000
Ov“\’m@ /’ "‘% 200 60()0
Red Mm' ? l ‘000 2 ?0@ 23 ,000
Skin Q‘g em 00 |
lc“‘c\“ ?00 20 21,000

ht;u.zv 26 000 850, 00() 880 000
Teial Body 22, 000 I Q 60 24, 000
Uterus 4400 “ié)@ '5 160

LRA~

1



THE PRESENT METHOD IS LIMITED

® 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 in other areas, e.g.
Salt Lake City -

LRA-34



EXTENSION OF CALCULATIONS g

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

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

® Knowing the prosont levels in soil of Cs=137
derived from explosions at NTS, we can then
calculate the original deposition of all
radionuclides and the doses.

© We need additional measurements in Nevada,

northern Arizona, and Utah.
LRA-36
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Figure 6. Best estimates of total 137¢s inventories in Utah Soils as of June

1979. Underlined values are more precise than non-underlined values (see

Table 4).
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UTAH

SME T ml 27 4aF c4e 3 MIAMS
SMEC 0 M M K6 N B

Q0 = FROM SQCiL DATA
00 = FROM RAINFALL

jo

<3

Source: Krey and Beck, EML-400 (1981)
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Estimated Mean Bone Dose(mRem) to Utch Populatioh from External

Radiation Exposure

NTS GLOBAL Natural
NUtah A 100 69
G, Utch : 200 | 98-75 ‘ 76
Yashington Co. 1128 | o8 | 65
Beaver Co. 208 ‘ 69 108
Utch-men i) 95 8
U. S, -mean - 100 36

From Beck, EML (1981)
\ »
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GENERAL OUTLINES

OF
APPROXIMATE WINTER GRAZING AREAS OF

SHEEP FLOCKS & TRAILING ROUTES
1952 — 1953

] 1. e Uncotn Mine Area 11. (Bennet Pass)

H 2 Coyote Peak . 12. Paneca
E4 3. Bold Mountain ‘ 13. (Modena Summit)
J 4 Paronagat Ronge fo the South & tast 14. Modena, Ulah

] 3. Worhingion Mounlkain 18. Antelcpe Springs

H 8 pciood Valley 1o the Northeast & Northwast 1. Cedar Clty, Utah

7. Honcock Summit * 17. lom $pring

(g 6. Cryvial Spiings 14. imber Mountain

El 9. Pahioc summit (Me Rock)

E{ 10. Dry Lake Valley
. A VRl 3 XA ol 2 o Bt SN

"’-wv—w‘

£9. Coyote Creek (Wash)

20. Wheeler Moun'aln J
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DATE

(Gct-Nov, 1951)

March 20, 1952

UnK

UNK

UNK

March 26, 1952
URK

April 1, 1952
Uik -
April 5, 1952
April 10, 1952

UNK

UNK

(tid Oct., 1952)to

april 5, 1953

-

DAVE C. BULLOCK & SONS
1951-1952

- LOCATION REF. CODE

WINTER GRAZING:

eep ranch in Lincoln County, NV 133

g::iiaboo Valley
XTLING:

Pahch Tickaboo Valley 1

oy

(PAHRO

iﬁf:§25>
Dry Lake W 1

mmit)

Springs)

. (Bennet PaSS% '
Panaca 1

(Modena Summit) <::”’A\ ) | S
Modena, Utah . 1 ) ]

Cedar City, Utah 1

SHEARING & LAMBING:

Farm in Cedar City, Utah @3 1 L
- SUMMER GRAZING:

Ranch on Cedar ®ountain 1

WINTER GRAZING: -

Skeep ranch in Lincoln County, NV
Tickaboo Valley

1 Pg €31; 3Pg 6

170



DATE

April 6, 1953

April 9, 1953

April 11, 1953
" April 13, 1953

April 15, 1953
UNK
April 20, 1953
UNK
_ Bpril 25, 1953
' ~URK

May 2, 1953
May 4-5, 1953
May 9, 1953

(Gct-Hov, 1953)
UK

| SHEARING: S;; |
Farm in Cedar City @ 1,536

DAVE C. BULLQCK & SONS

1952-7953
LOCATION: REF. CQOE
TRAILING:

jickaboo Valley , .1 Pg 691, 692; 5 Pg 12
ert Valley) ’ .

ck Summit 1

(?(t\lﬁg;i ngs 1
1

urmit Pass)

Dry La.;((v.aﬂ ' 1
(Bennet P{,/J

Panaca ) . - ~
¥odena Summit)¢ / )

Mocena, Utah | ‘//4\ 1
(Gntelape Spring} ’,% ‘

Cedar City, Utzh

LAMBING:
Farm in Cedar City .6 | .

SUMMER GRAZING:

Ranch on Cedar HMountain 1

(TRAILING): . ’ - UNK

";."--\ ‘G—O



Dl gt

ESTIMATED SHEEP D8S% RATES
(BASED ON NANCY ‘*"3’:% ERM)
(NORMALIZED TO {\}@&i\g 5412 )

A

‘W —r
500 1000 1500 2000
HOURS POST SHOT NANCY "
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HORMALIZED DEPOSITION O MATIVE VEGETATION AS A FUNCTION OF FRACTION

ke AL
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Fig. 3
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