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The objectives of Prolect 2.8 were (1) tc determine the residual

'
’

radiation patterns and the field decay rates resulting from low-yield
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contaminating detonations, and (2) to determine the gamma dose rates

.

i

’

and decay rates irn and around “he crater areas as soon arter detonation

Pl

as possible.

“7i Detalled ground surveys of the contaminated areas were conducted
in July 1962 at the ﬁevada Test Site (NTS) after the detonations of

" Little Feller I, Little Feller II, Johnie Boy, and Small Boy. In ad-
- dition to ground-survey operations, high-level dose-rate recorders

were placed by nelicopters in or near the crater produced by each shot,
v and helicopter-to-ground instruments were wused {0 measure dose rates in

zround zero areas,

Approximately three thousand film badges were installed at on-site
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monitoring points for the four shots, and about four thousari tadges

- N were placed at off-gite survey points t> 300 miles for the Small Roy
N
A~ shet.
rl":l
hS) T 1 . : et a T. T oanA
> The Y+l-ncur zammd dose-rate contours for the Tittle Feller I and

r

TI, Johnie Boy, and Small 2oy shots are tesed on ground surveys =hea®

were significantiy more Zetailed =han surveys at any previous nuclear
L

~ests.

Tield zamma dose-rate decays Through L day -mriled considerat.;

v,

rom point to point witnin individual patterns. In genewal,

o
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atove-grecund shots, there wvwere Zifferences tetween the decay rates oear
zr=ound zero and those cbserved in the downwind direction. Irn the expres-
sion I, = I;t"*, the average exponent in <the upwind and zrcsswind diraec-
~lone tended to be appreciably less than 1.2; for siations at siznificant
downwind distances, *the decay exponent tended to be near 1.2.

The maximum ground zero dose rates based on ueasurements extirapolated
tc H+l hour manged fom 3,300 r/hr for the Little Feller shots *o 58,300
r/hr for Small Boy.

The vercent of total sctivity deposited by Little Feller I, Litile
Feller II, and Smell Boy withii the 0.5 r/hr H+l-hour contour was 6.5 per-

cent, 5.6 percent, and 24 percest, respectively. The percent deposited

within the Jonnie Boy 1 r/br H+l-hour contour was 69 percent.
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This project was conducted with the assistance of a large numter of
individuals who worked long hours making radiological surveys over rough
errain.

The ground radlological surveys made in Area 15 for Little Feller ]
and I and Johnie Boy were conducted by personnel from the Military
District of Washington, . C., under the dirsction of Captain Burton J.
Comway, U. S. Army Nuclear Defense Laboratory (USANDL), Edgewood Arsenal,
Maryland., The 50th Cheuical Platoon from Fort Ord, California, performed
the on-site ground surveys at Small Boy, and the 22nd Chemical Company
from Fort McClellan, Alabama, commanded by Lt Richard D. Wade, made off-
site ground surveys. DBoth groups were directed by Captaiﬂ William G.
Powell, USANDL. Hellcopter dose-rate measurements were performed by a
group of Chemical Corps officers furnisked by Headquarters, Continental
Army Command, Fort Moarce, Virginias, through arrangements made by the
Chief Chemical Officer and were supervised by Zaptain Alan A. Nord. All
the aforementioned officers assisted in the planning of the experiments.

The four Marine Corts nelicopters and crews were commanded Tty L=

Coionel H. L., McRay. These men were sxilled pilots and contrituted

nany suggestions helpful to successful helicopter operaticns.
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CHAPTER 1
INTRODUCTION

1.1 OBJECTIVES

The objectives of this project were: (1) to determine the resid-
ual radiation patterns and the field decay rates resulting from low-
yield contaminating detonations, and (2) to determine the gamma dose
rates and decay rates in and around the crater areas as soon after

detonation as pbssible.

1.2 BACKXGROUND

Knowledge of the residual contamination from bursts of ‘tactical
nuclear weapons on or near the surface is required.to exploit ﬁore
effectively the offenﬁive use of fhese wgapdhs and to prepare the
necessary countermeasures for defense against theﬁ. The input infor-
mation now available for the current prediction systems is based on
limited data from a few test detonationms.

The land surface shots for which close-in fallout contamination
intensities have béen measured are: the surface shot of Operation
Jangle (1.2 kt); Coulomb C of Operation Plumbbob (500 tons); Fig of

Operation Hardtack
7
The H+l-hour downwind dose-

rate contour distances for Jangle S, Coulomb C, and Fig are shown in

Figure 1.1 a3 corrected for a 15-knot mean wind speed. This correction



" was made by assuming that downwind distance for a gilven contour varies
BZ:’ as the cube root of the wind speed (Reference 2).

The d;%armination of the fallout pattern resulting from the Jangle
surface shot was of necessity exploratory in nature and was also, in
many respects, a dry run for the subsequent underground shot. The fall-

out pattern that was developed was incomplete. The overall downwind

¥4

extent of the contours of importance in scaling or extrapolation to
higher yields was not determined. Therefore, the extent of contours
representing dose rates less than 35 r/hr at H+l hour is not known.

For Coulomb C, a one-point detonation, the 1, 10, and 100 r/hr con-
tours were relati.ely well defined (Refergnce 3). The 1-r/hr contour
extended approximately 13,000 yards downwind. The mean wind speed for
the altitude interval of importan;é fﬁr this shot was estimated to be
8 knots.

The Shot Fig downwind fallout occurred over water. Hence, the
equivalent gamma dose rates were inferred primarily from fallout collec-
tor data supplemented by monitor readings on a few barges (Reference L).
The l-r/hr contour for this shot extended 750 yards downwind.

An analysis of Shot Fig results points out that che
extent of the 10 r/hr H+l-hour contour for a 20-ton weapon was shorter
by a factor of 5 than an admittedly large-range extrapolation from ™™
23-200 (Reference 6) would indicate. Hcwever, this same analysis shcwed
the extent of the higher level contours (100 r/hr or greater) to be

approximately as predicted.
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The amount of fallout produced by detonation of fractional-kiloton
weapons at operational heights of burst has never been measured. At
Shot Fig, the scil at ground zero was saturated with salt water

and was not typical of a true land-surface burst. Furthermore, the
detonation did not take place at the operational height of burst planned
for _weapons,

The efficient use of cratering detonations for peaceful as well as
militery usage demands accurate knowledge of the degree to which the
radiocactivity is scavenged and retuiged in the immediate vicinity of
the burst. Information about dose retes formed in and near the crater
by contaminating hursts was needed for the develorment of models to be
used in extrapclation to other ylelds. Ideally, a model attempts to
account for all fission products produced in the detonations. Thus, it
was esgsential to know the extent of the high dose-rate contours as well
as tle extent of the low dose-rate contours normally measured. An addi-
tional requirement for a knowledge of high dnse-rate contours has been
estavlished by designers of protective shelters for hardened sites,
Here, high dose-rate data are needed primarily to determine how soon
above=-ground operations <an vte resumed near the site. In general, the

protective factors required for shielding against initial radiation

were more than adequate for protection against fallout.
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Attempts to measurs dose rates in high dose-rete regions were made

wh YL
K

at previous surface and near-surface bursts. However, it was not possi-
ble, except for low-yield tests, to c¢btain measurements at times less
than H+2 hours tecause of safety considerations.

At Shot Ess, Operation Teapot (Reference 8), and at Shots lLacrcsse
and Mohawk, Operstion Redwing (Reference 9), early measurements were
made in the crater area by lowering a c¢ose-rate measuring instrument
from a helicopter hovering over the area while actual dose ratas were
read on a meter inside the helicopter. These measurements were made
for bursts of widely different yields, depths of burial, and types of

soil.
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CHAPTER 2
PROCEDURE

This project participated in Shots Little Feller II, Johnie Boy,

Small Boy, and Little Feller I, as shown in Table 2.l.

TABLE 2.1 PROJECT 2.8 SHOT PARTICIPATION

Event Date Time
1962 -
Little Feller II T July 1200
. Johnie Boy 11 July osls
Small Boy 1 July 1130

Little Feller I 17 July 1000

2.1 OPERATIONS

The contaminated area produced by each event was thoroughly sur-
veyed by ground-survey parties and helicopter-to-ground units. 1In
addition, high-dose-rate recording instruments were placed in and near
the crater produced by each shot. Film badges were placed throughout
the regions of expected fallout. |

2.1l.1 Ground-Survey Station Layout. In order to accomplish the

detailed rndiologicalnjurveys required to meet the project objectives,
it was necessary to establish an army of points throughout the ex-

pected downwind region at which the radiation could be measured repeatedly.
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Little Fellers I and II, and Johnie Boy Ground-Survey

Stations. Events Little Fellers I and II and Johnie Boy were fired
near each other in Area 18 of the Nevada Test Site (NTS). An array
of close~in manitoring stations was éstablished in such a manner that
a portion of the array used for the earlier Danny Boy event (March
1962) could be utilized. This station layout is shown in Figure 2.1
and extends for a distance of approximately 4 miles in a northerly
direction.

The mountainous terrain in Area 18 made cross-country travel
from one station to another impossible even with four-wheel-drive
vehicles., To overcome this difficulty, a network of roadways was
made by bulldozers. Trails were i;de as shown along the various
lines of stations.‘ Howevey, some of these trails were impassable by
vehicle because of the poor traction on the loose, sandy surfaces of
steep inclines. In general, the rocads vere'laid out perpendicular
to the expected wind direction at shot time. This procedure could
be followed only within a few milgs of ground zero. Approximately
95 miles of trails were made by bulldozer.

At greater distances, north of Pahute Mesa, it was necessary %o
fit roads to the natural land contours because of the still more
rugged mountainous terrain. An inverted U-shaped array of statiors
wags therefore laid out to fun north through Kawich Valley, west

through the Standard Mine Region into Gold Flats, and south thrc.sh
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the Siient Canyon area, as shown in Flgure 2.2. This rcute enabled
coverage north of the mountains to a8 distance of 30 miles downwind.
A lire of cast-west staticns was pilaced across Xawilch Valley tetween
the Quartzite Mountain Range on the west and th: Belted Range %o the
east. At Gold Flat Well No. 1, stations were located in a genersml
easterly direction to Quartzite Mountaln and then north along the
base of the mountain to the main stake line., Iuring opersations, an
addiztional line, 3 miles long, was run cross-country in an easterly
direction from Station OO0 at the mouth of Silent Canyon toward
uartzite Mountain. Stations were placed alung all these routes at
intervals of 0.3 mile. Helicopter-survey statlions located in these
mountains are d*scussed in Section 2.1.2.

Points at which dose rates were to be measured were eatablished
along each cf the roads shown in Figures 2.1 and 2.2, At each point,
a 2« by 2-inch stake was driven into the grouhd to extend 36 inches
above th2 surface. The distance between each stake in the station
layout shown in Figure 2.1 was measured by chain. Note that this
technique, when employed over hilly terrain, produced »cations
which were not a given straight-line Jjistance from each other.

Each line of stakes in the close-in armay was designated by
letter or aszigned a name, and the stakes were numbered consecutively
from c<ne end of each line., All sides of each stake were marked for

case of identification. In additicn, a 3-inch-wide, 18-inch-long
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streamer of colored {icuarescent cloth was stapled to the top of each
stake. Four different colors were repeated throughout the array -c
ensure positive ldentification of location for survey parties. Approxi-
mately 2,000 stakes were used for these three arrays in Area 18. TFilm
tadges were placed on eacn stake on D-1 day for the event to be studied.
Three types of badges ware used because of a shortage of a single {yge.
Tor purpcses of cross-calidbration, all three types vere placed at many
lceations throvghout the area.

Field operations began on 28 June 1562 when thirty military person-
nel from the Military District of Washington began marking the roads
described above. All roadc were marked by the evening of 5 July 1962.
For Little Feller II, stakes wers placed from 100 to 1,000 feet apart
on downwind roads at distan;es-of 200, LOO, 600, 900, 1,200, 1,500,
2,000, 2,500, 3,000, L,000, 5,000, 7,000, 9,000, 11,000, 13,000, and
16,000 feet from ground zero. Three upwind radial roads at azimuths
to ground zero of 135, 18C, and 260 degrees were staked at 100-foot
intervals to a idlstance of 2,000 feet from ground zerc to enable
complete pattern coversge.

The station lavout for Johnile Boy was located on the same site as
tnat for Little Feller IT except that roads for stake lines were placed
at distances of 500, 1,000, 1,500, 2,250, 3,000, and 4,000 Teet from

zround zero. In addition, a Imnny Boy line that pacsed 250 f{eet ur-

wind of the Johnie Boy ground zero was utilized along the downwind




Danny Boy radlals at azimuths of 20, 28, 37, and 45 degreec to the Danny
Boy ground zero. Upwind radial lines were established at azimuths of

129, 154, 178, and 158 degrees to the Jchnie Boy ground zero. The Little

PR feller I station layout required that only a few new perpendicular
.QES roads be cut at distances of 200, 400, 600, 900, 1,200, 1,5C0, 2,CCO,
Bl "%

- 2,500, 3,000, 3,500, L,000, and 5,000 feet downwind of ground zera.

-E:, Beyond 5,C00 feet dowawind of ground zero, the Johnie Boy and Little
, 'ES Feller II networks were used. Upwind radial lines at azimuths of 125, i
" 'éi y 170, and 225 degrees were used to complete the pattern. As in the other .
‘E; two events, adjacent stations were placed at lncreasing distances of
;ﬁg 100 to 1,000 feet from ground zero.
;';E Small Boy Ground-Survey Stationg. The job of monitoring
N £o 300 miles from ground zerc was divided into off-site and on-site
i 2i operations. A platoon from the 22nd Chemical Coapany of Fort McClellan,
_t;x Alabama, was glven responsirility for off-site operations from 30 to
i‘? 300 miles from ground zeroc The 50th Chemical Platoon from Fort Ord,
California, was given responsibility for on-site operaticrs. The
?; Platoon from the £2nd Chemical Company spent approximately 60 days in
- .:i‘ estavlishing monitoring locations in both regions.
- .;j North-south stake lines were placed east of ground zero at 1,C00C-
H, - foot intervals to L,000 feet; a: 2,000-foot intervals Letween L,30C and
o 12,200 feet; and at 15, 18, 26, 3L, and L6 thousand feet., Ir addition,

.
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three rows of stakes were placed in both Indilan Springs Valley and Three
Lakes Valley (scmetimes designated as East Indian ‘Springs Valley) at
distances of approximately 16 and 30 miles, respectively, frdm ground
zero. In each valley, stakes were placed 1,000 feet apart along the
road running through the center of the valley, and an additional row
was placed along each side of the valley. The stake rows were extended
as far north and a: near the edge of the valley as four-wheel-drive
vehicles could be driven. Upwind of ground zero, radial rows of stakes
were placed at azimuths of 210, 240, 270, 300, and 330 degrees from
gr&und zero. The distance between stakes varied from 200 feet, close
to ground zero, to 1,000 feet at a Qistance of 10,000 feet from ground
zero. The station layout is shown in Figures 2.3 and 2.4. Some of
the close-in stake lines have been omitted from Figure 2.l4.

In the area within about 9 miles east of ground zero (Figure 2.3),-
1,044 stakes were placed on 55 miles of stake lineg. The northern and
southern extents of stake lines P through G were dictated by the sandy
terrain, which made it difficult to drive on the northern portion of
these lines. Single-pass bulldozed roads along each of these stake im-
proved trafficability in some areas,but these deteriorated rapidly with
postsho£ traffic and summer weather. Nine hundred and eighteen survey
stations were located in Indlan Springs Valley and Three Lakes Valley
(East Indian Springs Valley) on 110 miles of roads. Forty-two stakes

vere placed in four rows approximately east and west across the valley.
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Film badges were placed on all stakes except on lines A, C, D, F, L, N,
Q, U, and W. Three types of film badges were used,a; described above for
Area 18 events.

Initially, a water-proof stencil card bearing an ldentification
number was stapled to each stake. Later, stakes had to be marked di-
rectly since some of the cards were blown off by the wind. Also, stakes
placed in the loose sand at the north end of Indian Springs Valley were
blown down by high winds)and about 30 percent had to be replaced.

7
Spacing along all stake lines was determined by chaining. Project

2.9 stations were used for reference points wherever available and a
survey point was established near each.Project 2.9 station. The direce
tion of the stake lines was detgrm%ned by established roads or transit
sightings.

All stations wiéhin range 5: prampt nuclear or thermal effects
wefe in line of sight of ground zero. The majority of the stations
along stake lines K, I, and G were slightly depr?ssed,and a few sta-

tions at the north end of the M road from M-l through M-12 were
h shielded by sand ravines. Monitoring stations were also established
beyond 30 miles from ground zero and extended to 300 miles in the ex-
pected downwind area. However, stakes were used only where fence

posts or other permanent markers were not present.

Off-site operations were defined as any operations east of the

l las Vegas Bombing Range to 300 air miles from ground zero and at an
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azimuth of 90 #30 degrees, The off-site preparations included:

1. Map reconnaissance of approximately 4,000 miles of roads in the
off-site area.

2. Initial ground reconnaissance.

3. Changes to original routes utilizing experience of first ground
reconnalssance.

L. Assignment of twelve team routes.

5. Personal reconnaissance by each team of their assigned road net
for geographic familiarization, determination of exact number of instru-
ments requifed,’locétion of instruments, and the number of stakes needed.

The twelve teams were assigngg as follows: one team was placed in
Richfield, Utah, to operate independently; two teams were based in St.
George, Utah; two teams in-Kahab, Utah; thrée teams in Cedar City,

Utah; and four teams were based in Mercury, Nevada, and scheduled to
move between Mercury and Callente, Nevada, to cover the off-site area
from 25 to 100 air miles from Frenchman Lake.

The teams in St. George, Kanab, and Cedar City were controlled by
a supervisor in each city and b& a roving field marshall based in Cedar
City. Overall off-site operations were.directed cooperatively from
Camp Mercury with the United States Weather Bureau, United St;tes Public
Healéh Service, and the University of California at Los Angeles (ucta)
Laborgtory of Nuclear Medicine and Radiation Blology. Figure 2.5 is a

map showing routes that were carefully reconnoitered and along which
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£1i3 tadges were placed.

Film badges from Lexington Signal Depot {LSD) were placed at 1,3CC-
foct intervals along line 3, at 1/2-mile intervals along routes AD-AE,
AZ-AG, AD-AK, AK-AJ, AJ-AI, and AJ-AE; at l-mile intervals from AN to
Caliente and on all routes east of the AN-to-Caliente rcad to include
he road along BG-Bl-Kanab-BW«JK-BE-BB-Richfield. All film badges east
of the BG-hichfleld roed net were at 2-mile intervals, as were the film
tadges south of the Grand Canyon. This plan utilized approximately
2,300 £1lm tadges and is designated as Plan A (s=e Figzure 2.5).

The possibility of meteorological conditions adverse to Plan A
necessitated development of a second p;an (Plan B). Plan B extended
the northern boundary of the area of responsibillity to a line from
ground iero in r direction 10 dégrees west of magnetic north., This
line extended from ground zero through a point approximately 10 miles
west of Warm Springs, Nevada. Approximately 1,200 film badges ob-
tained from Reynolds Electrical and Engineering Company (REECo) were
used fur thls extension. Flan B is also shown in Figure 2.5.

2.1.2 Helicopter-Survey Station layout. Remote reading survey

meters were lowered to the ground from a helicopter to take radiation
measurerents in areas where grourd-survey parties could not enter te-
cause of the high radiation dose rates and inaccessible terrain.

Little Feller II ang Johnle Boy Helicopter Stations.

-

Sr 0-4 arnd D-3 days thnree rows of stations were established on the high




mesa north of Area 18 for Little Feller II (see Figure 2.2). Helicopter
Pilots used magnetic bearings and attempted to n'!atch the terrain maps
scaled 1: 50,000 to position these stations. The stations in the first
row consisted of panels having characteristic shapes and color combi-
nations of fluorescent cloth. The stations in the second and third rows
were Roman numerals of a single-color fluorescent cloth; white in the
second row, and red in the third or northernmost row. Grid coordinates
for each of these stations are shown in Table 2.2.

To provide for a cross calibration between ﬂélicopter and vehicle-
mounted surveys and to obtain data from high-intensity areas, a system
of panels was established throughout the regions staked for ground-
survey parties. These panels wer; easily visible from the helicopter
altitudes, ’ )

Small Boy Helicopter Stations. The locations at

vhich surveys from heliéopters were taken were established by a system
of panels as described above for Little Fellers I and II and Johnie
Boy. Approximately 140 such panels were installed at the ground-survey
stations.

2.1.3 Radiological Surveys by Vehicle. The procedures followed

by the monitors in making radioclogical surveys were the same for each
of the four events. All monitoring was conducted by two-man teams in
four-wheel-drive vehicles.

In monitoring a particular on-site station, the vehicle was halted

'frcm 30 to 50 feet from the station while the monitor walked to the
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station. The monitor, holding the dose-rate meter at a 3-foot height
in front of him, turned 360 degrees and recorded the'highest reading ob-
tained. All personnel operating in the area were required to report
their locations and dosimetér readings every 15 minutes. The locations
of the 10 mr/hr, 100 mr/hr, 1 r/hr, and 10 r/hr reedings were also re-
ported by radio to enable the preparation of a roﬁgh fallout pattern
that was used to ensure coverage of the entire pattern by survey parties.
. Prior to the operation, each team was assigned a fixed number of
stake lines to monitor. This procedure, together with the shifting of
teams upon completion of assigned missions, enabled an early completé
survey of the area. For all events, with the exception of Little
Feller I, two complete surveys were made on D-day in addition to se-
lected station resurveys. -

Little Feller II. The initial radiological survey

was started at H+12 minutes. At this time, four teams entered the area
to survey the ground zero radial lines and the lines within hOQ feet
downwind of ground zero. All teams used the 10-r/hr lines as their turna
around point. At H+28 minutes, additional teams were sent to survey the
stations located at greater distances downwind. By H+40 minutes all
fourteen of the survey teams were making their initial surveys of the
contaminated area. Following the first complete survey of the area,

spot resurveys were conducted at selected stations. A second complete

survey of the area was finished just prior to darkness.
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On D+l day a complete resurvey was made of the area.

On D+2, D+3, D+4, and D+9 days, resurveys of selected stations
were accomplished.

During the D+3-day resurvey, all film badges in thé area were re-
covered.

Johnie Boy. The initial survey of the area was

started at H+15 minutes when four tegms entered the area upwind of
ground zero. Additional teams were sent out at H+30 minutes and H+iS
minutes to survey the close-in station array. Resurvey of this area
was conducted at H+6 hours; selected stations within the.close-in
station array were resurveyed in order to obtain field decay data on
D+1, D+2, D¥5, D+7, D49, and D+10 ds&g. High winds occurred on the
morning of the D+l-day survey. ilm badges were recovered on D+5 days.
At H+2 hours, three teams proceeded to Kawich Valley and to the,
Gold Flat-Silent Canyon area for a survey of the regions beyond the
mountains north of ground zerc (see Figure 2.2); Dose-rate readings
were obtained at stations within this area from H+5 to H+8 hours. &
7/

resurvey of this area was conducted on D+l day. Rain was encountered

during these operations. Selected stations in the Gold Flat-Silen:

Canyon area were remonitored on D™ days, at which time the film tad.-:

were recovered.

A survey of all roads to the northwest of the close-in statizn

array was conducted on D*l day. The first complete survey of the r:..:.




in the vicinity of the mountzins was also made at this time. The hiazh
dose rates existing along these :10ads prevented access to this area ca
O-day. In other parts of this area, access was impossible be: use of
tne absence of roads ir the mountainous terrain.

’
Little Feller I. The only survey conducted on D-day

was started at H+3 hours. The delay in starting the survey was due to
trocp operations in the area following the shot. A complete survey to
~ne 10-r/nr line was delayed until D+l day because the monitors used
were the same 335 those used for Little Feller II and Johnie Boy, and
they were approaching their maximum limits of radilation exposure.

On D+2, D+3, and D+b days, resurveys of selected stations were
accomplished to obtain decay data. Filu badges in the areas were re -
covered on [3 days.

Small Boy. On D-day the initial on-site radiological
survey was started at approximately H+l hour in the Frenchman Flat area.
The delay was due to the slow~moving fallout cloud and the uncertainty
as %0 the existence of high-explosive harzards in the area. Teams were
dispateched and a survey was completed of all stake lines to the 10-r/nr
centour. A second survey obtained two or three readings between 1 and
iC r/hr on every other stake line downwind. A third survey was started
and about 90 percent completed before reentry was stopped because of

impernding darkness. The last survey was devoted to locating the Ll-r-nr

izse-rate contour and to obtaining as many readings on ezch stake line




28 possible within the time available and without exceeding the 1,500-mr
dose established for D-day operations.

On D+l day, all stakes in the Frenchman Flat area, where the dose
rate was less than 10 r/hr, wvere monitored. In Indian Springs Valley,
only the E-line was read because of administrative difficulties that
prevented one team from reaching the contaminated portion of theilr stake
line. Resurveys were made on each succeeding day until D+6 days. On
D+5 and D+6 days an effort was made to determine dose rates at stations
where stakes were missing.

Off-site surveys were not begun until cloud tracking reports in-
dicated those regions of the off-site‘station array to be surveyed.
These reports, combined with meteorological data, signified that the
roads indicated for D+l day, shown in Figure 2.6, be monitored. Results
of monitoring runs over the entire area showed that gamma dose rates
3 feet above the ground were very low; efforts were then made to
measure beta radiation approximately 2 inches above the surface of the
ground. On D42 days, all locations at which UCLA had placed stations
on U. S. Army Nuclear Defense Laboratory (USANIL) routes were surveyed
for gamma and beta radiation. These locations are noted in the data in
Appendix E. Survef% continued for as long as D+6 days.

On D+t days, radiation detected by Project 62.80 aerial survey was
reported in the vicinity east of Provo, Utah, and in southeastern

Wyoming. Four teams were dispatched to conduct surveys along roads in
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this region. Thelr routes are also shown in Figure 2.6. Most of this

area was beyond a distance of 300 miles from ground zero and was not
originally included in the planned off-site surveys. Therefore, backe-
groﬁnd dose rates were not measured on moét of the routes. Eberline
ESOOB instruments, furnished by UCLA, were used for radiation measure-
ments in this area.

2.1.4 Radiation Measurements from Helicopter.

Little Feller II. Project 2.8 aerial operations in

Little Feller II involved three types of missions: (1) placing high
dose-rate recording instruments in and near ground zero in order to
determine dose rates and decay rates, .(2) lowering a radiation-detecting
probe (the dropping probe ) from he;icopters to determine dose rates in
regions where dose rates exceeded 10 r/hr on the ground, and (3) landing
a heliéopter in areas geographicaliy inaccessible from the ground in
order to measure dose rate by-coﬁventional techniques for radiological
surveys.

At H+13 minutes one helicopter flew over ground zero to determine
the dose rate at an altitude of 1,000 feet; a second helicopter flew
safety rescue, Since the radiation field was below the preestablished
limiting dose rate of 10 r/hr, a third helicopter‘was cleared to hover
over the crater while a high dose-rate recording instrument was lowered
by rope to a poéiti;; in or near the crater: The instrument was posi-
tioned approximately 35 feet to the southeast of ground zero %but was

turned over by the momentum of the rope release. A second identical
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instrument package was placed approximately 30 feet to the northwest
of ground zero at H+50 minutes.

Beginning ag,H+29 minutes, dropping probe missions were flown by
two helicopters over ground zero and the close-in station array. A
number of panels were surveyed but some trouble was experienced; one
probe lost its ion chamber, and batteries on the second probe were
shaken loose.

When the dose rate inside the helicopters did not exceed 1 r/hr,
the craft were permitted to land. At approximately H+4 hours, and
again on D+l day, oné helicopter landed near each of the panels on the
high mesa north of Area 18, where monitors dismounted and determined
the dose rate with Victoreen Radect;rs.

Johnie de.‘ Helicopter missions for Johnie Boy
had the same objectives as those described above for Little Feller II.
At H+13 minutes, one.helicopter flying toward groﬁnd zero at an
altitude of 1,000 feet determined that the 10-r/hr line at this alti-
tude extended 300 yards gouth of ground zero. After repeated determi-
nations, the position of the 10-r/hr line at the helicopter altitude
allowed the instrument package to be deposited at H+32 minutes.
Considerable trouble was encountered in attempting to place this
package in an upright position on the steep sides 6f the crater.
After four attempts, the instrument was left overturned in the crazer.
At H+l-3/h hours, the second instrument péckage was placed approximas. .

30.feet from the‘portheast lip of the crater.
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The helicopters were usea for dropping-probe surveys at helicopter
downwind ground stations throughout D-day, but under the established
criterion of 10 r/hr at the helicopter position, the crater was too
hot for such surveys on D-day.

Beginning at H+l-3/4 hours, one helicopter landed near each of
the panels on the high mesa north of Area 18. Monitors dismounted and
determined the dose ;;te with Victoreen Radectors. Helicopters ware
not permitted to land when the dose rate inside the craft exceeded
1 r/hr. Measurements were not permitted at stations located on the
mesa after D-day because of the potential risk to the helicopter
crews when coperating in such inaccessible regions.

Helicopters were not used for Johni; Boy ground zero surveys be-
tween D+l and D+5 days because of trdop exercises in Area 18; the
necessity of preparing for Small Boy Plan B (meteorologiéal conditions,
Section 2.1.1); and later, because Small Boy data measurements by
helicopter were given priority over measurements from all other shots.

Helicopter ground zero measurements were begun for Johnie Boy on
D+5 days and continued through D+8 days.

Small Boy. Helicopter operations for Small Boy were
of the same type as those described above for Little Feller II and
Johnie Boy. Beginning at H+l-1/3 hours, dropping-probe missions were
flown intermittently by two aircraft throughout the day. As at
previous tests, helicopters hovered at altitudes of LOO to TOO feet

while the tripod was lowered to the ground; thus, the ion chamber was
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3 feet above the ground.
The first of four instrument packages was ﬁlaced near the crater
at H+3-1/3 hours. In placing the third package in the crater, one of

the previously-placed instruments was overturned and could not be
, :

righted.
Dropping-probe missions were flown daily on D+l, D+2, D+3, DHi,
and D+5 days to determine dose rates near ground zero as well as high

dose rates at panel locations.

Little Feller I. Helicopter operations were very

limited for this event because of the troop exercise. At H+l-1/2

hours an instrument was plgced near the crater in the manner described
above for previous events. Aerial survey dropping-probe missions were
conducted over the ground ierb aiea; four times on D-day, and were re-

peated on D+l and D+2 days.

2.2 INSTRUMENTS

2,2.1 Ground Monitoring Team Instruments. Radiological surveys

were accomplished by using three basic instruments; the AN/PIR-39A,
the AN/PDR-27J, and the Jordan Radector. These three types were used
because of difficulty in procuring a sufficient number of any one
type. A foufth instrument, the Eberline E-S500B geiger counter, was
used on the DHi-day survey in northern Utah.

The AN/PDR-39A is an ion-chamber instrument with five linear dose-

rate ranges: O to 5 mr/hr, O to 50 mr/hr, O to 500 mr/hr, O to 5,000
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mr/hr, and O to 50,000 mr/hr. Thirty-four of these instruments were
used by this project. Twenty of these instruments were AN/PDR-39A
nodel instruments originally procured for Operation Danny Boy. The
AN/PIR-39A instruments performed very well during the operation. Only
three instruments developed defects that required repair.

The AN/PDR-27J is the standard military low-range beta-gamma
survey meter. This instrument has four linear dose-rate ranges: O to
0.5 &m/hr, 0 to} mr/hr, O to 50 mr/hr,and O to 500 mr/hr. A beta
window is available for use on the two lower ranges. The J-model

'AN/PDR-ET has several features that make it particularly suitable

for field operations. One outstanding‘feature'is its calibration
stability. Repeated and exhaustive te;ts prior to the use of the
instruments proved that the battery pack consisting of six D-cells
could be changed without affecting the accuracy.of the instrument.

The transistorized power supply of this instrument requireé a 6-volt
input which is obtained from the 9-volt battery pack and regulated

by Zener diocdes. This feature was particularly valuable during this
operation since it negated the‘requirement for exchange of instruments
with teams operating as far as 600 road miles from the test site.

The Jordan Radector uses a minlature Neher-White ion chamber.
The instrument weighs 3-1/2 pounds and has an accuracy of 15 per-
cent within a temperature range from -10°F to 150°F. Its gamma

energy response is from 80 keV to 1.2 MeV. The instrument is powered
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by merc.ry cell patteries and centains an internal sr®° source for
calidbration., The scales are logarithmic wilth two ranges; two types
were used. The 50B s2ries has ranges 2f O to 30 mr/hr and O to 50
r/nr while thke SOCB series has ranges of U to 500 mr/hr ané O to 500
r’nr. Only one instrument became defective during the operation.

The Eterline Instrument Corporation E-SO00B transistorized portabtle
survey meter uses two halogen-guencheqg GM-tubes. One small-volume
detector tube is located inside the instrument case and is used only
on the O to 2,000 mr/hr Zamma range. The other detector tube is
mounted in an external probe and is used for four ranges: 0 to 0.2
mr/hr, O to 2 mr/hr, O to 20 mr/hr and O tc 200 mr/hr. Discrimination
between beta and gamma is made by means of a rotary beta shield on
the prcoee. All scales are linear. Standard D cells or Mallory
H4-42 Mercury cells may be used to power the instrument. These instru-
ments were borvowed from UCLA for the D+l-day survey in northern Utah.

The AN/PDR-3%A ion-chamber instrument was used for Small EBoy
surveys by teams operating from ground zero to 30 miles downwind. The
AN/PIR-27J instruments were used by teams operating from 9 to 300
miles downwind. This afforded same cross comparison of readings.

The Jordan Radectors were used exclusively in Area 18 for Little
Teller and Johnie Boy Shots. The AN/PDR-39A instruments were used on

2 1imited basis on Little ~eller II,along with the Jordan instrumen-s.

The Jordan AG SOB series meter was also selected by the Radiological




Safety Division of REECO as a primary survey meter. The selection of
this instrument for use by Project 2.8 therefore minimized the variety
of instruments used by all agencies. Personnel using the Radector in
the field preferred it to the AN/PIR-39A because of its lighter weight
and because it wds much easier to handle and use while wearing the
gloves required with full radiation safefy clothing.

2.2.2 Helicopter-Survey Team Instruments. The helicopter survey

parties used a dropping-probe instrument to measure field gamma dose
rates at particular points on the ground where contamination levels
"were to high for ground monitors to enter. While the helicopter
hovered, a small boom and winch in the helicopter was used to raise
and lower an ionization chamber to a position above the ground. The
ionization chamber of a Jordan'meéer (Model AGB-10XG-SR) was shock
mounted on an alum;num tripod that positioned the chamber exactly
3 feet from the ground when ihe tripod was standing upright. A cable
extended from the lonization chamber to the meter inside the helicopter
to permit the reading and recording of the ground dose rates in the
alrcraft. In this manner, surveys could be made from altitudes as
high as 1,000 feet. A 28-volt, 20-ampere, direct-current power
supply from the helicopter was required to operate the winch. A de-
tailed description of the aerial survey instrument is given in Reference
10.

While éhe dropping prove meter was being used to measure dose rates

on the ground, gamms dose rates inside the helicopter were monitored
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with a U. S. Army Tactical Radiac Rate Meter, IM-1T4, The range of
this instrument is 0.1 r/hr to 500 r/hr.
2.2.3 High Dose-Rate Radiation Recording Instruments. Three

high-level dose-rate recorders, designated as the General Electric
Model TO3, were furnished by the General Electric Defense Systems
Department, Syracuse, New York. They were capable of measuring gamma
dose rates froﬁ>10 to 20,000 r/nr. Each device utilized a single-
growth cadmiumvsulfide crystal coupled through a transistorized ampli-
fier to a Rustrak chart recorder. A thermocouple connected to a
second recorder with a range of 20°F measured the ambient temperature
inside the instrument housing. Each instrument was powered for 10
days of continuous operation by dry-Eell batteries. All instrumen-
tation was housed inside an air<tight steel cylinder, approximately
2 feet high and 1-1/2 feet in diameter, which was mounted inside a
four-sided pyramidal frame. The total height of the instrument and
also the width of the base was approximately L feet and was designed
to be lowered into the crater by helicopter. The data were to be o:-
tained by recovering the instrument, removing the recorder paper, =and
comparing the recording with calibration charts.

The Eberline Model HILEM 2R dose-rate reéorder was composed oI i~
Eberline Model HILEM-l dose-rate meter with a maximum range of 1, <
r/hr connected to a wet-or-dry-cell-powered chart recorder. The

assembly was intended to be used to record high dose rates in and :-.r
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the crater following the Little Feller II, Jotuie Boy,and Small Boy
events. For Small Boy, the instrument with batteries and recorder

was packed in a 5Se-gallon drum with plastic foam cushions to prevent
damage from a possible rough landing when the package was lowered from
a helicopter. For Little Feller II and Johnie Boy it was not possible
to pack the instrument in a drum as described above. However, a cross
made of 6-foot lengths of angle iron was bolted to the bottom of each
instrument package.

At Small Boy, two gamma-intensity-time recorders (GITR) from
Project 2.11 were placed in or near the crater. These latter Instruments
are described in the Project 2.1l report (Reference 1l).

All instruments also carried pacgéts of film badges.

2.2.4 Film Badge Measurements, Film badges were placed on each

survey stake to determine the tot;l dose at that location during a 3-to-
Lh.day period following each shot. Three types of film bYadges were em=-
Ployed in this series of tests: the standard military film holders

FSN 666-K53-1760; the National Bureau of Standards (NBS) film holder;
and Type 556 DuPont dosimeter film packets.

The standﬁrd,military film holder consisted of a Tenite II plastic
£1lm holder, 1/8-inch thick, with an open area to act as a beta window,
and three gamma filters to discriminate betieen engrgies of less than
100 keV, 100 to 200 keV, and greater than 200 keV. The emulsions used

were DuPont 555 and 1,290 to provide a dose range of 0.02 to 3,000 r.



The lowest readable gamma dgses for these films are as follows: less
than 100 keV, 2 mr; 100 to 200 keV, 10 mr; above 200 keV, 20 mr. This
film holder is frequently referred to as the LSD-type holder.

The NBS holder consisted of a bakelite container with a thickness
of 8.25 mm, which was covered with a layer of tin 1.07 mm thick, and a
layer of lead, 0.30 mm thick. A lead strip, 0.75 mm thick, was wrapped
around the outer edge of the seam of the container. Inside the con-
tainer were two dental-size film packets; each packet contained three
emulsions with ranges of O.1l r to.lo r, 10 to 35 r, and 35 to 2,500 r.
The entire film container was placed in a plastic cigarette case for
protection in the field. The NBS film holder cuts out all gamma
energies belo¥ 115 keV,but it is-considered accurate to within 220
percent in the energy range from 115 keV to 10 MeV (Reference 12).
Film for tﬁe NBS holders and déveloping facilities were furnished by
the U. S. Army Electronics Research and Development Laboratories
(ELRDL), Fort Monmouth, New Jersey.

The Type 556 DuPont dosimeter film packet consisted of a DuPont
508 and a DuPont 834 film with a 0.028-inch thick lead strip, 1/2-inch
wide, attached front and back to one edge of the film wrapper. The
Type 556 f£ilm packet also included a sealed plastic wrapper. This
film packet was identical to the film packet currently used at NIS
for personnel dosimetry and was obtained from REECo at NTS.

The NBS and LSD film holders were placed in small polyethylene
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plastic bags o prevent contaminatic of the holder.

Originally Project 2.8 intended to use LSD film holders on all
survey stzkes for sll four operations, and to use NBS and DuPont Type
556 packets on selected stakes in order to obtain comparative readings.
This plan was followed for Small Boy but, because of the compression
of the shot schedule and because a sufficient number of LSD film
hoiders were not available for simultaneous instrumentation of all
sites, the Type 556 packets were used to instrument each stake in the
array for the other events. The LSD and NBS holders were used on
selected stakes for the Little Feller II event.

2.2.5 Instrument Calibration. All instruments used by ground

survey teams were calibrated on a REECo Radiation-Safety calibration
range. Detalls of the calibration procedures are given in Apperdix A.
The AN/PIR-39A instruments were calibrated on 23 June, 12 July, and
23 July, 1962, The AN/PIR-27J instruments were calibrated on 8, 10,
and 20 July, 1962,and the Jordan Radectors, on 6, 9, 13, 16, and 23
July, 1962, All instruments were operationally checked daily.

The Jordan dropplng probe-survey meterc were checked on the REECo
UIM-1 range and calibrated on the Signaul Corps range with a 96-curile
Co®° source. Calibrations were made on 6, 10, and 19 July, 1962. The
probes were calibrated in a vertical position as used in the field

and were posltioned so that the range calibration lines coincided wi=h

“re diameter of the probe chamber, Calilbration graphs were drawn and
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) :lﬂ from these, tables ware prepared.

> The Iterlire instruments, which were placed near or in tne -arisus
by

" 2raters, were callbrated bty a representative from Tberline Instrumer-
_-'_ Company. The Edgertcon, Germeshausen, and Grier calibration range in
Las Vegas was used to obtain high dose rates.

" ihe General Electric instruments, which were placed in high 3d2se-
:: rate areas, were calitrated by General Electric before shipment <o

, :’ ¥TS. “hese instruments were checked bty a representative from General
A Flasctric just before they were used.

o

&
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5 TABLE 2.2 GRID COORDINATES OF JOHNIE BOY AND LITTIE FELIER II SROUND
: STATIONS REACHED BY HELICOPTER
b The coordinates in terms of the Army Map Service (AMS) grid. The AMS mags
: used are the 1:50,000 scale, Sheet 2758-III, Timber Mountain, and Sheet
2758-IV, Silent Canyon
: Station Cocordinates
S East Nerth
v )
X5 A-1 5,639 41,130
o A-2 5,627 41,143
2N A-3 5,612 41,153
i A-sd 5,598 k1,175
-, A-5 5,587 41,176
A-¢ 5,575 k1,165
v A-T7 5,567 L1,180
o A-8 5,554 L1, 174
3 .~:‘ A"9 5;53"" “11172
- A-10 5,519 L1,178
B A-11 5,503 41,183
LH
I 5,654 41,186
N II 5,638 41,186
ITI 5,624 41,188
?:-f v 5 ’ 607 L1 » 196
. v 5,592 L1,192
VI 5,578 k1,198
T VII 5,565 41,198
VIII 5,547 41,203
o X 5,325 41,210
- X 5,507 41,222
NN I-2 5,497 L1,275
II-2 5,515 41,275
III-2 5,525 L1,282
V-2 3,35¢ L1,267
VI-2 5,571 41,248
7. VII.2 5,590 41,277
e VIII-2 5,609 41,260
i, X-2 5,627 41,239
-
-
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CHAPTER 3
RESULTS
3.1 LITTLE FELLER II
Little Feller II was detonated in Area 18 of NTS at 1200 hours PDT,
7 July 1962 The weapon was sus-
pended between two posts with its center of gravity 3 feet above the
ground surface. The elevation of surface zero was 5,129 feet., Air
tempersture at the surface was 35.5°C, and the relative humidity was too
low to measure, The upper wind data are shown in Table 3.1. The Little
Feller II cloud at H+30 seconds 1s shown in Figure 3.1. The c¢loud top
reached a height of approxim;tely 11,000 feet MSL (Reference 13).
TABLE 3.1 LITTLE FELLER II UPPER WIND DATA

Cbservations Made at Forward Control Point, Area 18, at 1200 hours (PLT),
7 July 1962

Height Direction Speed Height Direction Speed
(MSL) (MSL)
feet degrees knots feet degrees knets

Surface 171 T 12,000 120 13
6, 000 190 RIS 13,000 110 19
7,000 180 17 14,000 100 1%
8, 000 180 13 15,000 90 Q
9, Co0 180 1 16, 000 140 :
10, 00Q 180 s 17,000 200 -
11,000 140 7 13,000 200

3.1.1 Field Decay Rates. The radiclogical survey of the little

Feller II on-site station array was begun 1/2 hour after the deteonzti n.
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Most of the staticns were monitored by H+2 hours. Some of the clege-in
stations and those near the hot line were not monitcred until later
because of radioclogical safety requirements. Resurveys were made on
D-day and at selected stations during the next seversal days. All sur-
vey data are tabulated in Appendix B, The corresponding station
locations are shown on the station layout in Figures 2.1 and 2.2.

To determine the apparent fleld decay rate, dose-rate measurements
versus time after shot were plotted on logarithmic paper for each
station for which a reading was available by H+2 hours and for which the
estimated H+l-hour dose-rate value was greater than 10 mr/hr. Typical
curves are precented in Flgures 3.2 and 3.3. The data plotted ia
Flgure 3.2 are for stations within 1,500 feet of ground zero; those in
Figure 3.3 are for downwind stations at distances greater than 1,5C0 feet.
It can be seen that, for times earlier than approximately 26 hours, the
curves for the close-in stations are less steep than those for the more
distant stations. The average of the slopes for stations along various
survey lines for times earlier than 26 hours are listed in Table 3.2.
e stations beyond the 2F line have significantly higher slopes than
the clcser stations. The average slope for all stations to and in-
cluding the 2F line 1s -0.91; for the more distant stations the average
slope 1is -1,25,

The H+l-hour dose rates for all statlons having initial field
readings prior to H+l hour were read directly from the individual decay

plots. In certain other cases where the first reading was taken as
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TABLE 3.2 AVERAGE DECAY SIOFPES ALONG STATION LINES

For +imes earlier “han £%2 hours.

Station Number of Average Station Number of Average
Line Stations Slope Line Stations Slope
Plotted Plotted
Bouton 13 -0.98 ZH 5 -1.33
Powell 16 -0.92 2J L -1.32
Foxhole 7 -0.92 2K 6 -1.10
Hardin 6 -1.07 2L 6 -1.20
2A 32 -0.90 2M L -1.36
2B 11 -0.33 2N 5 -1.36
2C 1h -0.91 2P 2 -1.21
2D G -0.36 2Q 7 ~1.3%
2E 7 -0.99 2R 2 -1.18
2F 9 -0.75% 28 b -1.05
2G 7 -1.28 Brill 6 -1.21

early as approximately H+1-1/2 hours, and where smooth decay curves were
available, the individual curves were extrapolated to R+l hour. For the
remaining stations, a decay exponent of -0.91 or -1.25, depending upon
the station location, was used in the expression

Iy = I;tX (2.2}
In general, the earliest available survey reading was used for the cal-
culation. The calculated H+l-hour values are included in the table in
Appendix B.

Fleld decay data during the first 20 minutes after the detonatic

vere obtained by REECy from several remcte monitcring stations connecied

*y wire to a central readout position., All these staticons were upwind

or c¢rosswind of ground zero at distances from 200 to 3,C0C feet. The




iocations are shown in Figure 3,4, These data were furnished to
Project 2.8 and are presented in Figures 3.5 and 2,6. The overall
slopes of these decay curves are appreclably steeper for this early
reriod than are the slopes of the decay curves based on monitor
readings for later times. Radiation from the cloud oprobably contri-
buted to the dose rates recorded during the first few minutes.

3.1.2 Fallout Patterms. The H+l-hour dose-rate contours for

Little Feller II are presented in Figures 3.7 and 3.8. The contours
shown In Figure 3.7 are based on corrected ground-survey readings at
approximately 260 stations extending 16,000 feet downwind. Broken lines
have been used in areas vhere there were insufficient data to properly
locate the position of the contour. The distant portion of the pattern
shown in Figure 3.8 is based uéon_readings obtained by helicopter-
transported persornel at Stations Al to A6 and I to VII. No reading was
available for Station A3, however, and the positioning of the dashed
portic~ of the 0.0l~r/hr contour to the west of A3 is uncertain.

1..¢ D+107-day contours in millircentgens pex hour are shown in
Figure 3.,9. These contours are based on readirgs taken 16 and 22 Octo-

ver 1962 and no decay corrections are neeced.

3.1.3 Ground Zero Area Dose Rates. The appar: dverage crater
radius for Little Feller IT was 3.l meters and the ‘h ..6 mater
f;’ {Reference 14).

T Dose-rate measurements wcre made 1n and near the ¢. .er bty an

- YT FM-2R dose-rate recorder, by dropping probes, and by ground surveys.
o 'T
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A second AILEM-ZR did not operate. The data obtained are listed In
Table 3.3.

TAELE 3.3 GROUND ZERO AREA DOSE RATES FOR LITTLE FELIER II

Location of Time After Dose Rate Dose Rate Type of
Instmment Detonation Reading Extrapolated Instrument
to H+1 Hour

hours T/hr r/hr
30 £t NW of GZ 1.0 300 300 HILEM-Z2R Recorder
Center of Crater 1.3 3,500 4,800 Dropping Probe
25 £t NE of GZ L.7 60 260 Dropping Probe
25 £t W of GZ L7 100 LLo Dropping Probe
20 Pt SW of GZ 4.8 gl 420 Dropping Probe
Vieinity of Crater 21.2 6.9 92 Dropping Probe
Center of Crater 285.7 1.0 - Dropping Probe
Center of Crater Ls6 1.5 - Ground Survey
20 ft N of Crater Ls6 0.3 - Ground Survey
20 £t E of Crater Lse 1.0 - Ground Survey
20 £t S of Crater Lsé 0.12 - Ground Survey
20 ft W of Crater Ls6 - 0.k - Ground Survey

The dose-rate recorder was placed about 30 feet northwest of the
crater at H+50 minutes and was recovered on D+9 days. The dose rates de-
creased to the threshold value of the instrument, about 1 r/hr, after
H+60 hours, The recorder data were corrected for chart speed and dose-
rate calibrations and are presented in Figure 3.10. The average decay
slope of the curve from 1 hour to 20 hours is less than 1 and is con-
sistent with decay exponents calculated from the close-in, ground-survey
data. The H+l-hour dose rate indicated by this instrument is 300 r /hr.

The early dropping-probe date were corrected by calibration curves

and converted to H+l hour by the decay curve in Figure 3..0. Approximate
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locations of these dose rates are shown in Figure 3.11, together with
the location of the 100-r/hr contour at H+l hour in the vicinity of
ground zero.

3.1.4 Total Dose Contours. The film badges that were placed at

_the Little Feller II ground-survey stations prior to shot were recovered
on D+3 days and forwarded to the appropriate agency for processing.
There were two types of films used at most stations. One type was fur-
nished and processed by ELRDL and the other by REECo. 1In addition, a
few film badges obtained from LSD were used. These film badges are
described in Section 2.2.ﬁ.

The gamma dose data supplied by REECo were generally lower than
those supplied by ELRIL and LSD. The REECo values were low by a greater
percentage at high dog;s than ag léw doses and some of the REECo data
vere obviously inconsistent at éamma dose{values greater than 100 to
200 r. The REECo film began to s;tu:ate at a dose somsthiné less than
1,000 r. In addition, there was evidence that some misinterpretations
were made in :eading the film for high doses because of solarization of
~ the low-range £1ila in the £ilm pack.

The ELRIL and REECo film data were compared for 107 stations having
an indicated gamma dose below 200 r. The mean ratio of ELRDL to REECo
values was l.4),with a standard deviation of 0.02. The LSD values were
generally higher than either of the others at the high and low ranges.
In the 25 cases where valid comparisons of the LSD and ELRIL data could

be madé, the average value of the ratio of LSD to ELRIL reading was 1.3.
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The total-dose contours presented in Figure 3.12 were constructed
primarily on the basis of the ELRIL film data. In a few instances where
gaps existed at doses less than 200 r, REECo values were multiplied by
1.4 and used for locating the position of the contours. Approximately
275 EIRIL values and 20 REECo values were used in constructing the total-
dose contours. These film data are presented in Appendix B. Tor
stations shown in Figure 2.1 it may be noted -that the high total-dose
contours around ground zero are relatively larger and more nearly cir-
cular than are the dose-rate contours shown in Figure 3.7. This was to
be expected since the films at the close-in stations were exposed to

both initial and residual radiation.

-

. 3.2 JOHNIE BOY - .

The Johnie Boy shot was fired in Area 18 of NTS at O94S PIT,
11 July 1962, and produced a yleld of 0.5 £0.2 kt. The weapon was
buried with its csnter of gravity 23 inches below the ground surface.
The elevation of surface zero was 5,153 feet., Alr temperature at the
surface was 2&.300 and the relative humidity was 12 percent. The
upper wind data are shown in Table 3.4. The Johnie Boy cloud at
H+25 seconds is shown in Figure 3.13. The cloud top reached a heigzh-

of 17,000 feet MSL (Reference 13).
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TABLE 3.4 JOHNIE BOY UPPER WIND DATA

Chservaticns made at Forward Control Point, Area 18, at 0945 hours (FDT),
11 July 1962

Height Direction Speed Height Direction Speed
(MSL) (MSL)
feet degrees mots feet degrees knots
Surface 1G5 T 13,000 190 17
£, 000 170 7 14,000 200 21
7,000 160 0 15,000 200 22
3,000 160 11 16, 000 200 22
9,000 160 16 17,000 200 27
10,000 170 15 18,000 200 27
11,000 180 12 19,C00 210 26
12,0C0 180 15 20,000 200 23

3.2.1 Field Decay Rates. The Johnie Boy detonation was followed by

comprehensive radiclogical surveys of the on-site and off-site areas.
The survey station locations are shown in Figures 2.1 and 2.2. All sur-
vey data are reported in Appendix C for statlon locations presented
{n Figures 2.1 and 2.2. Although the surveys were begun within H+1/2
hour, many stations were 1ot monitored until several hours had elapsed
and some were not monitored for several days. An analysis of field gamma
decay rates was required in order that Hrl-hour values could be calcu-
lated,

Of the data available, that useful for decay purposes is limited %o
the on-site area, Figures 3.14 and 3.15 typify the information recorded

from many selected polnts on the station network. It is evident that the

decay relationship , expressed in Eguation 3.1 , vith a constant decay




7'5 exponent 1s not a valid representation of the field decay for the time
_,E: interval from about H+1/2 hour to H+36l hours. Since the data were =7 a
random nature and the decay curves from widely separated stations
seemed analogous, the synthesis of a composite decay curve appeared
;V: logical. This was accomplished by normalizing the field decay data and
o subjecting this set of normalized data to a least-squares procedure.
The decay data were normalized to a value of 1,000 r/hr at H+T7.2
- hours., The value of 1,000 r/hr was chosen to facilitate cslculations,
while the normalization time of H+7.2 hours was dictated by the distri-
fﬂ; bution of the data; this was the only time at which dose-rate readings
7 were taken over a large area of the station layout with complementary
?!g readings at the ssme station for earlier and/or later times. Admittedly,
-1§ this process eliminates data where no measurements were taken at or
near H+7.2 hours. However, the selection of this normalization time

eliminated the least amount of dats from consideration.

o 3eA
[

The mechanics o1 the process consisted of adjusting all the values
in a given set of survey readings from one station by a factor which
O transfarmed the E+T.2-hour reading to 1,000 r/hr. When such data from
a large rmumber of stations are plotted on logaritimic paper, a number

-+ of groups of points massed about specific time intervals 1s the result.

Data from approximately 220 stations were utilized in this manner and
although few of the decay curves extended from B+1/2 to H+361 hours,
the total number of readings was fairly evenly distributed between the

) different time periods.
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Trends in the individual decay curves and in the vertical distri-
bution of the massed normalized points indicated that straignt lines
with a change of slope between H+7 and H+30 hours would best represent
the whole fallout fleld, A least-squares procedure was used to con-
struct two straight lines from the normalized data; one for all data to
H+T.2 hours, with a fixed point at H+7.2 hours (1,000 r/hr) and a second
line for all data from H+30 hours to H+361 hours. The composite decay
curve produced by the above method is presented in Figure 3.16. The
first phase of the curve 15 a line with slope -1.22 while the second
paase is a lipe with slope -2.29. Since the time from H+7.2 hours to
H+30 hours represents the period between the last survey on D-day and
the first survey on the following day, the slope of the curve during
this interval was not determined bué'is represented by a dashed line.

The composite decay curve was used to correct the survey readings
to B+l hour. The ratios of the gamma intensity at H+l hour and at other
desired times vere determined fram the curve., The individuasl gmound-
survey readings nearest H+l hour were then multiplied by the appro-
priate ratio. For specific times between H+30 hours and H+361 hours,
corrections to H+l=-hour values would correspond to the use of a decay
exponent within the range -1.0 to -1.6.

The only additional decay information available for Johnie Boy
agreed favorably with the ccmposite curve. This information consisted

of data frar ive of the remote monitvoring stations set out by the REECo

Rad Safe Unit. The locations of these stat .ons, all of which were on the




rerimeter of the fallout pattern, are shown in Figure 3.17. The read-
ings taken at the REECo stations started at H+l minute and continued

at short time intervals for approximately 3 hours, thus providing a
comparison yith the composite decay curve to H+3 hours. These data are
plotted in Figures 3.18 and 3.19. Heavy solid lines with a slope of
-1.22 have been drawn through the REECo H+l-hour values to show the
sgreement between the composite decay curve and the data from the

remote monitoring statioms.

3.2.2 Fallout Patterns. The Johnie Boy H+l-hour dose-rate contours

are presented in Figures 3.20 and 3.21. The aerial photograph of the
Johnie Boy ground zero area, Figure 3.22, shows the irregular dust
deposition pattern close to ground zero. The upwind exfent of this
visible pattern is greater than that of the 1,000-r/hr contour but less
~ than that of the 100-r/hr contour.
The close-in contours, figure 3.20, are based upon corrected ground-

survey readings at approximately 5f6 stations extending to a distance
~ of 15,000 feet downyind. There is a hot spot of over 100 r/hr approxi-
mately 8,500 feet downwind from ground zero. Other survey readings
would not extend the 100-r/hr contour line beyond Glen Road. Therefore,
this area of higher intensity around Lovell Road was interpreted as a
hot spot on the patternm. A second hot spot was noted on Don Road
east of the main fallout pattern. The broken lines indicate uncertainty
as to the actual extent of these hot areas. An interesting feature of

the close-in pattern is the presence of 10,000-r/hr and 17,000-r/nr dose-
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rate contours. These two contours were not drawn around ground zero
because of a lack of radiological information at the véry close-in
ground-zero areas., They were drawn from dose-rate measurements made
at H+361 hours and extrapolated by the composite decay curve. These
very high dose-rate contours should be recognized as being only as
reliable as the extrapolation.

The helicopter survey stations, noted on Figure 3.21 by X's, were
of exireme importance in uelineating the more-distant cohtours. The
first closed contour shown in this figure is 10 r/hr. Definition of
this contour was made possible by surveying stations beyond the area
accessible by vehicle, to which access was ghined by helicopter. The
1 - r/hr contour is well defined out to the stake road extending east-
.ward from Silent Canyon. The;e are no more survey stations until the
stake road extending eastward from Gold Flat is reached; thus, the
dashed portion of the contour indicates a lesser degree of reliability
than the rest,

The 0.1-r/hr contour is relatively well defined on the west side
of the pattern, through the Pahute Mesa-Silent Canyon-Gold Flat ares,
because of the combination of nelicopter stations and accessible roads
in this region. The eastern side of the O.l-r/hr contour is not well
defined north of Pahute Mesa because the contbur goes through less
accessible country. There were some anomalous readings on the road in
Gold Flat toward Gold Reed and they were not considered in the position-
ing of the O.l-r/hr and 1-r/hr contours in that area. Only very low-
level,contaninaﬁion was found by ground surveys in the Kawich Valley area,
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The resldual radistion pattern prepared from a survey completed on
D+100 days is shown in Figure 3,23, No decay corrections were necessary
since the field measurements were made from 19 to 23 October 1962.

J.2.3 Ground Zero Area Dose Rates. Johnie Boy produced a crater

with an appirent average radius of 61 feet and a depth of 30 feet
(Reference 14), One EILEM-ZR dose-rate recorder was lowered by helicopter
to approximately 90 feet from ground zero on an 8-degree azimuth at
approximately B+1-3/4 hours. It was removed on D+8 days. The wccorder
was off-scale (dosea rates greater than 550 r/hr) until almost 5 hours
after detonation. The dose rate at approximately 5 hours was 500 r/hr
(Table 3.5). This instrment furnished no later data because of opera-
ticpal difficulties with the recorder., The second HILIM-ZR dose-rate
recorder, positioned at the bottom of the crater near the Project 2.16
bulldozer, turned over and battery acid destroyed much of the recorder.

Little information fram dropping probe surveys was obtained, for
reasons outliped in Section 2,1,4, Data cbtained on D+5 and D+6 days
were not usable because cf instrumental problems., Table 3.5 saows D+7-
and M8-day r=adings, as well as the comparative dose rates in the crater
at H+243 hours. These comparative dose yates were obtained in the fol-
lowing manner: the dropping probe was connected to its winch by ite
regular cable and the winch was placed on the west.-northwest crater lip.
The probe wvas also fastened to a rope, which was controiled by a map on
the opposite lip of the crater, By simultaneous control of cable and

rope, the probe was lowered into the crater and brought up on the opposite
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side, where dose-rate measurements were taken. An additional ground
survey of the crater was made with Jordan Radectors at H+2LQQ hours.

No realistic estimates of the H+l-hour crater dose rates were
possible since no field decay data were obtained in rhe crater area.
If it were assumed, however, that decay rates could ke represented by
the composite curve of Figure 3.16, the 5=hour reading at a point
20 feet from ground zero {see Table 3.5) would extrapolate to an H+1-
hour reeding of 3,300 r/hr; the 169- and 29h-hour readings would give
10,000 to 13,000 r/hr at H+l hour; and the 243-hour reading would zive
equivalent H+l-hour values within the range 2,600 to 5,500 r/hr.

1.2.h Total Dose Contours. The film badges used at the Johnie Roy

ground-survey stations were furnished ﬁrimarily by REECo and LSD.

REECo fillm badges were placed at all station; LSD badges were placed at
approximately helf the stationt. In addition 28 badges furnished by
ELFRDLwere placed at certain stations having voth REECo and LSD badges.
All badges were recovered on D+ days.

In generml, the REECo data appsared to be unreliable at doses higher
than 100 to 200 r and indicated generally lower doses than did the otker
two types (See Section 3.1.4).

The LSD and REECoO readings were compared at 73 stations having an
irdicated dose below about 100 r, where data from both types of film
vere avallable. For these 73 stationg, the mean ratio of the LSD to
RZECO r=adings was 1.98 with a standard deviation of 2.02. At 20 s+ations

where ugable data were avallable, the average ratio of LSD to ELEDL doge

values was 1,18,
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TABLE 3.5 GROUND ZERO AREA DOSE RATES FCR JOHNIE BOY

Loeation Type of Time After Dose-Rate
Measurement Detonation Reading
hours r/hr
& azimuth 90 £t from GZ
(30 £t from Crater Lip) Recorder 5 ~ 500
Center of Crater Dropping Probe 169 10
Inside Crater Lip Dropping Probe 192 0.5
WNW Crater Lip Ground Survey* 243 1.0
2/3 of distance to Bottom Ground Survey® 2L3 0.3
Crater Bottam Ground Survey" 243 1.5
1/3 of distance to SSE Top Ground Survey 243 0.95
2/3 of distance to SSE Top Ground Survey' 243 1.1
SSE Top Ground Survey' 243 0.7
S Crater Lip Ground Survey 243 1.0
NW Crater Lip Ground Survey 243 1.75
N Crater Lip Ground Survey 29k 2.7
LO ft N of X Crater Lip Ground Survey 29k 2.0
Center of Crater Ground Survey 2, koo 1.5
N Lip Ground Survey 2, koo 0.80
20 ft below N Lip Ground Survey 2,400 0.15
LO ft below N Lip Ground Survey 2, 400 0.20
60 ‘£t below N Lip’ Ground Survey 2, 400 0.35
E Lip Ground Survey 2, koo 0.85
20 ft below E Lip Ground Survey 2,400 0.20
LO ft below E Lip Ground Survey 2,400 0.30
60 ft below E Lip Ground Survey 2, koo 0.90
71 ft below E Lipf Ground Survey 2, Loo 1.25
S Lip Ground Survey 2, 400 0.19
20 ft below 3 Lip Ground Survey 2,400 0.2¢
Lo ft belov € Lip Ground Survey 2,k00 0.15
62 1 below S Lip® Ground Survey 2,400 0.75
W Lip Ground Survey 2, 400 0.30
20 £t below W Lip Ground Survey 2, koo 2.12
¥ LO £t below W Lip Ground Survey 2, koo C. 40
- G0 ft below W Lip Ground Survey 2, ko0 G.30
. 55 £t below W Lipf Ground Survey 2,400 0.90
P
5,: * Dropping prote assembly used as explained in Section 3.2.3
v * North-south discacre across bottom, 28 feet
s Eas\.-wes*t ai:tance across bottom, 37 feet
Vs
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The total-dose contours are shown in Figure 3.24. The LSD film
data were used where available, and REECo readings, multiplied by the
conversion factor 2, were used for readings below 100 r where LSD values
were not available. Approximately 190 LSD values and 145 REECo values
were used in this manner for constructing thé contours. These data are
presented in Appendix C for stations shown in Figures 2.1 and 2.2. The
effect of the initial radiation on the megnitude of the contours around
the ground zero area can be seen by comparing the dose contours with the
H+l<hour dose-rate contours shown in Figure 3.20. The dose contours at
a given cross-wind distance from ground zero are higher by a factor of
at least 100 than those that would be calculated from the dose-rate con-
tours. On the other hand, £he very hiéh dose contours immediately down-
wind of ground zero are lower than those that would be calculated from
the dose-rate contours. These lower values may pe attributed to the
inability of the f£ilm used to reliably measure doses higher than a few

7/
thousand roentgens.

3.3 LITTLE FELLER I
The Little Feller I shot was fired in Area 18 of NTS at 1000 hours

PDT, 17 July 1962, and

wag detonated
approximately 3 feet above the ground surface. The elevation of surface
zero was 5,194 feet. Air temperature at the surface was 29.7°C and the

relative humidity was 17 percent. The upper wind data are shown in
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Table 3.6. The Little Feller I cloud at H+30 seconds is shown in
Figure 3.25., The cloud top reached a height of'approthately 11,000

feet MSL (Reference 13).

TABLE 3.6 LITTLE FELLER I UPFER WIND DATA

Observations made at Forward Control Point, Area 18, at 1000 hours, (PDT),
17 July 1962

Height Direction Speed Height Direction Speed
(MSL) (MsL)
feet degrees knots feet degrees knots
Surface 200 15 11,000 140 11
6,000 200 13 12,000 150 13
T, 000 190 12 13,000 180 15
8,000 170 12 - 14,000 180 20
9,000 170 11 15,000 180 23
10, 000 150 _ 1 16, 000 190 25

r 4

3.3.1 Field Decay Rates. No Little Feller I stations were surveyed

earlier than H+3.2 hours because of the priority of troop exercises that
were conducted in the area of interest (Reference 15). Readings were
taken at the majority of the LOO survey stations at approximately H+u
hours and H+26 hours (Appendix D). At approximately 50 of these statlons,
measurements were also made at H+50 hours, H+TlL hours, and E+94 hours.
The station layout is shown in Figure 2.1

The ranges and average values of the individual decay exponents
based on the two earliest readings along the various stake lines are

shown in Table 3.7. These values are shown separately for each nalf =¢
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TAHLE 3.7 LITTLE FELLER I DECAY FEXPONENTS

- Based on H+d~ and H+26.hour survey readings

- Stake Line Number of Value of x in

o Stations I, < t, >7.
I, t,

Range Mean

; " Showers 10 1.04 to 1.19 1.13

- Reees 15 0.91 to 1.36 1.07

Wilsey 11 0.72 to 1.20 0.92

1A Esst of "hot line" 18 0.97 to 1.19 1.09

1A West of "hot line" 15 0.94% to 1.22 1.01

1B East of "hot line"” 19 0.73 to 1.27 0.92

1B West of "hot iine" 17 0.5 to (.92 0.76

1C East of "hot linpe” M 0.38 to 0.99 0.70

1C West of "ot line" 15 0.89 to 1.21 1.07

1D East of "hot line" 22 0.61 to 1.12 0.7T5

1D West of "hot lipe" 15 0.90 to 1.28 1.07

1E East of "hot line" . 12 0.90 to 1.0 0.4

1E West of "hot line” 10 1.08 to 1.3 1.18

1F East of "hot line" 10 0.81 to 1.26 1.0

1F West of "hot line" 11 0.67 to 1.62 1.21

1G East of "hot line” 13 0.72 to 1.27 0.98

1G West of "hot line” 9 0.81 to 1.4 1.15

1H 13 0.57 to 1.13 0.692

1J 10 0.37 to 1.3 0.95

1K 7 0.6 to 1.39 0.99

iL 5 0.72 to L.47 1.12

™ 5 1.05 to 1.34 1.24

M 3 1.25 to 1.58 1.37




lines 1A *through 1G because of the quite evident difference in “he
apparent field decay rates to the east and west of the hot line.
Factors considered for an explanaticn of this asymmetry w..h resdpect *o
decay rates were: fructlionation, neutron-induced activity in the soil,
Little Feller II or Johnie Boy radiation bhackground, IVY FLATS troop
maneuvers, incorrect instrument calibration, and incorrect use over
portions of the pattern. No explanation was found. With respect *o

<he last of these possibilities, the same two-man monitoring *eam, using
the same instrument, monitored the west side of lines 1A and 1B. iever-
theless, the decay slopes along these two lines w2re markedly different.
One remaining possible explanation i{s that a redistribution of some of
the fallout material from the southwest toward the northeast during the
interval from H+4 to H+26 hours would cause the apparent decay rate to
be lower on the east side of the pattern and higher on the west side.
This effect, however, could not be confirmed.

Typlcal decay curves for individual upwind and downwind stations are
shown in Figures 3.26 to 3.32. Figures 3.26, 3.27, and 3.28 show indi-
vidual decay curves for the upwind radlals and the 1A line, Curves for
eighteen of the approximetely thirty downwind stations for which more than
two readings were avallable are shown in Figures 3.29 to 3.32.

The interpretation of the foregoing data, with the considerable
variations of individual slopes for stations with cnly *wo readinrgs,

cannot be straight-forward. The sorting out of conflicting indicatiors

1g made especlally difficult bty the camplete lack of any informa<tion orn




the early dose rates on which all representative field decay exponents
finally hinge. If significant sodium and magnesium activity due to
neutron activation of so0ll were present, a lower overall decay rate
should be noted between H+1l and H+4 hours than that between H+l4 and
H+26 hours. On the other hand, the dose-rate decay slope for plutonium
fission products should be slightly higher from H+l to H+l4 hours than
during the le . interval (Reference 16), The absence of dose-rate
readings prior to H+l4 hours and of additional readings between H+l and
H+26 hours prevents a confident extrapolation of individual decay curves
to H+l1l hour. Similarly, the application of an average decay exponent to
the overall pattern or the representative portions of the pattern does
not appear to be justified.

Very early field decay dﬁfa were cbtained from several remote
monitoring stations set out by the REECo Rad Safe Unit and connected by
wire to a central readout position. The approximate locatlons of these
stations are shown in Figure 3.33. The data obtained are presented in
Figures 3.34 and 3.35. The curves shown do not extend sufficlently far
beyond H+l hour to aliow conclusions to be drawn for the interval H+l to
H+l4 hours,

3.3.2 Fallout Patterns. The H+i-hour dose-rate pattern for Little

Feller I is presented in Figure 3.36. The H+k-hour time was chosen for
this pattern because most of the stations were monitored near this time;
the choice of the decay exponent to be used for correcting to this time

was therefore not criticul. All survey readings used, except the few
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that contributed to the location of contours representing dose rates
greater than 100 r/hr, were taken between H+3,2 and H+5.3 hours. The
decay exponent, 1.2, was arbitrarily used for these corrections. Be-
cause of the short time intervals involved, any error introduced through
the use of 1.2 wouIﬁ be only a few percent., The H+i-hour contours are
thus considered to be reliable.

The H+l-hour contours presented in Figure 3.37 were also based upon
the arbitrary use of 1.2 as the decay exponent. With the exception of
a few survey readings that contributed to the location of the 100 r/hr
contour, all.were taken between H+3.2 and H+5.3 hours. Because of the
wany. uncertainties in actual decay rates (see Section 3.31), the H+l-hour
pattern is considered to be less reliable than the H+i-hour pattern. It
is presented here primarily.}or'tﬁe purpose of showing the order of
magnitude of the H+l-hour contours.

" The D+98-day contours, shown in Figure 3.38, are in millirocentgens

Per hour and were based upon readings taken between 19 and 23 October 1962.

No decay corrections were necessary.

3.3.3 Ground Zero Area Dose Rates, Ground zero data for Little

Feller I, presented in Table 3.8, were cbtained by high-level dose-rate
recorder, dropping probe, and ground-survey readings.

The dose-rate recorder was placed by helicopter at H+l.55 hours on
the east side of ground zero, but the rope that lowered the instrument
becam§ entangled with a Project 2.3 recovery cable. This cable pulled

the dose-rate recorder away from the ground zero ares at H+3.l1l7 hours o
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TABLE 3.8 GROUND ZERQ AREA DOSE RATES FOR LITTLE FFLLER I

Location of Time After Dose Rate Dose Rate Type of
Instrument Detonation Reading Extrapolated Instrument
to H+1 Hour
hours r/hr r/hr
Near Crater, 1.67 1, 000 1, 8oo* High-level
E Side Recorder
Near Crater 2.9 200 8uo* Dropping
NNW Side Probe
WNW of Crater 3.9 118 530" Dropping
Probe
Inside Crater 3.0 540 2,Loo" Dropping
Near East Lip Probe
About 60 feet from 48 10 1,000" Dropping
GZ Azimuth 22¢° Probe
Near Crater on Lg 13 1, oo Dropping
KE Lip Probe
Center of Crater 150 7.5 3,100b Ground
Survey
Inner Edge of 150 5 to 8 2,000 to Ground
Crater Perimeter 3,000b Survey
Center of Crater 2,260 0.32 - Ground
Survey
* Extrapolated from Figure 3.39
b Extrapolated by t'l'z
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ancther position about a rile avay from the contamioated area. The
dose rate versus time plot fram this recorder is shown in Figure 3.39.
The extrapolation from 1.67 to 1 hour foilows the curve in Figure 3.10
for the same time period,since the shot and environmental conditioms for
Little Feller IT ard Little Feller I were generally similar. The data
were extrapolated to approximately 1800 r/hr at H+l hour.

Dropping-prote readings were made on D-day and D+2 days (Table 3.8).
The location of these readings i1s less exact than is usual, becsuse the
Little feller I ground zero wa3 very hard to distinguish from the a‘r,
The average spparent crater radius was 1.9 meters and the depth 0.35
meter (Reference 1L), The readings taken after D-day were extrapolated
to B+l hour by g-l.2 for purposes of comparison with the readings taken
esrlier. The H+l-hour valué; afe {1lustrated in Figure 3.40.

3.3.4 Total Dose Contours. The shortage of f£1ilm packs of a single

type necessitated the use of two types. An ISD or a REECo film pack
was placed alternately along a given survey line at each of the Little
Fellar I griyund-survey stations. All f£ilms were wecovered on D+3 days.
Although no direct corparison of doses reported for the two film
typms could be made, a qualitative comparison of reported doses at =ad-
lacent stations indicated that, as in Johnie Boy (See Section 3.2.4),
tme REECo readings for doses below about 100 r were lower than the LSD

readings by a factor of 2; at higher doses, they were completely unreal-

istic.




The dose contours shown in Figure 3,41 were constructed primarily
from tm}sn readings. Wwhere necessary, at doses below about 100 r,
tuice tbs‘REECo values were used, as described in Section 3.2.4.
Approximately 210 LSD values and 100 REECo values were used in this
manner in plotting the contours. The dose data at stations shown in
Tigure 2.1 are given 1in Appendix D. The effect of initial madiation
on the overall size of the close-in contours relative to the Jownwind
portion of the pattern can be seen by comparing the total dose pattern

with the dose-rate pattern shown in Flgure 3,37.

3.4 SMALL BOY

The Smsll Boy shot was detonated in Area 5 (Frenchman Lake) of NTS
at 1130 PDT, 14 July 1962 - -
The device was positiored on a wooden tower 10 feet high. The elevation
of surface zero was 3,078 feet. Air temperature at the surface was
31.TOC,and the relative humidity was 16 percent. The upper wind data
are shown in Table 3.9. The Small Boy cloud at H+20 seconds is shown
in Figure 3.42. The cloud top reached a helght of spproximately 13,000
feet MSL (Reference 13).

3.4,1 On-Site Fleld Decay Rates. A decay curve was plotted for each

survey station at which four or more dose-rate measurements were made. A
variety of curve types resulted. ZIxamples are shown in Figures 3.43 to

3.45, There is no clear correlation of location with the types of curve

or, for the straight lines, with slope. However, a tabulation or valuies
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of Xx 1in the expression,
t

-;-:- -( ;—:— Y | (3.2)
for readings on D-.day, D+1, and D+2 days indicated a natural differ-
entiation between downwind stations (lines G through W), and crosswind
and upwind stations (lines Y and Z). A mean value of x = 1.27 £0.02
was computed for the/downwind stations by the method of least squares,
Nominal dose rates at H+l hour were then computed by applying the
expression,

L (3-3)

-

t0 the earliest measurement available at each downwind station. (In a
few instances, where there was ;eaéona.ble doubt as to the validity of
the earliest measurements, a later reading was used).

The same techmique failed to provide a satisfactory mean value of
x for the Y and Z stations. (The least-squares computation invalidated
Equation 3.2). Fortunately, it was possible to construct a composite
decay curve normalized to 1 r/hr at H+25.5 hours (Figure 3.46), The
earliest reading at each station was extrapolated to H+l hour along this
curve,

The paucity of data made it difficult to characterize decay in
Indian Springs Valley and Three Lakes Valley (lines A through F). The
single station surveyed on D-day provided a decay curve (Figure 3.47)

with a slope of -1.01., A few decay curves beginning on D+l day
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indicated a slope of -1.7. U. S. Naval Radiological Defense Laboratory
(NRnpzidose-rate recorders indicated lepés between -1.2 and -1.3
(Reference 18). In fine, the H+l-hour dose rates obtained from lines G
through W were computed by means of Equation 3.3. This procedure pro-
vided a more reasonable fallout pattern than a slope of -1.0.

The REECo Rad Safe Division installed eighteen remote reading dose-
rate instruments from which the dose rates were transmitted by wire or
radio to a readout point. Kine of them provided useful data from as
early as H+l minute to as long as E+4l4 hours. All but one of these
nine stations were upwind or crosswind from ground zero (Figure 3.48).
The one downwind statior (Radio Relay T) was near K-50, approximately
28,000 feet from gr:und zero. The earliest time of arrival there was
H+4S minutes, which indicatedfan-effective wind speed of 6 knots from
ground zero to thax.position.' Gamme dose-rate decay curves are shown
in Figures 3.49 to 3.52.

3.4.2 Off-Site Field Decay Rates. There were very few off-site

measurements that yielded worthwhile decay information. For operational

| reasons, no readings were made before D+1 day. The D+l-day readings
themselves were unexpectedly low at the stations monitored;'ﬁhey were no
higher than 2 mr/hr, with most readings below 1 mr/hr. These readings,

in Tables E.3.1 and E.3.5 of Appendix E, measured relatively close to NTS,
produced a large range of decay exponents. No‘decay information was ava:.-
able from the other stations. According to Reference 19, laboratory

analysis of field samples and an examination of the usable early off-si:e
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dose-rate-recorder measurements indizated that the dose-rate valuss

decayed approximately as t 1'%,

The 1.2 decay exponent was thus used
to extmapolats the off-site dats to H+1l2 hours.

3,4, On-Site Fallout Patterns. The dose-rate contours at H+l hour

in Frenchman Flat are shown 1ln Figure 3.53. These :ontours are for
stations shown in Figures 2.3 and 2.4 and are based on data presented in
Appendix E. Where necessary, the maximum downwind extent was estimzted by
linear interpolation. Doubtful segments on lines T, U, V, and W were
drawn as dashed lines concentric with the complete contours. The O.S*r/hr
contour between I and K was dashed because the 0.5-r/hr position appeared
to be slightly north of the end of the I-line, rather than on the line
itself.

Figure 3.54 extends these contours to Indian Springs Valley and
Three Lakes Valley. The true shapes in the intervening region are un-
known. It is not difficult to visualize a significant bulge to the
northwest. The O.S-r/hr contour 18 extrapolated to conform to the
l1-r/hr contour. This shape is supported by the way the dose rates
vary along the B-line.

The D+96-day pattern 1s shown in Flgure 3.55. The dose rates were
actually measured between 16 and 19 October 1962, No decay corrections
were needed and none were ayplled to these readings.

3.4,4 Off-Site Fallout Patterns. An off-site dose-rate contour

pattern from the Small Boy event was conetructed from the survey data
presented in Appendix E and 1s shown 1in Figure 3,56, The corresponding

routes are shown in Figure 2.6. In general, the =arliest available data
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after the detonation that were at least twice background were used to
canpghy - these coptours, Eackground dose rates, where avallable, vere

M

suﬁi;;§£;a.from the readings before conversion. When measured tack-
groué&x were not available, a value of 0.025 rmr/hr wes assumed. Dose
rates minus background were then converted to egquivalent dose rates at
H412 hours by t-1*2 (Section 3.4.2), whether or not fallout had actually
arrived at all locations by that time. Contours with values ~¢ (0.1, C.Z2,
0.5, 1, and 5 mr/hr are presented for all areas except for ncrthern Utah.
There, contours of 0.1 and 0.2 nr/hr at H+12 hours are not shown because
the earliest dose-rate measurements in northern Utah were made on D+k
days and the lowest level contour ghat could be estimated by extrep-
olation to H+12 hours was 0.5 mr/hr. Dashed contour lines are shown
wvhen not enocugh data points—wefe available to warrant the use of solid
lines. For completeness of prusentation, data measured by one team in
southern Utah and northern Arizona are alsc presented in Appendix E.3,
but these data were not used to draw contours because of Iinternal in-
consistencies in the data. This fAct is noted in the tables.

The off-site fallout proceeded in a northeasterly direction from the
Small Eoy ground zero. A small southerly lobe in the pattern was in-
dicated at approximately 37 miles from ground zero., Individual small
arees of hot spot contamination were indicated beyond 120 miles from

ground zero. A large area, about z,40C square miles within the estimated

0.5 mr/hr at H+1l2-hour contour, was centered in the Fruitland, Utah, area.
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3.4.5 Ground Zero Area Dose Rates, The average radius o." the
deprellgﬂtégt: of the crater was 38 feet and the depth was 5.2 feet
(Referend;glh); Six dose-rate recorders were lowerud by nelicopters
into the éiill Boy crater area. The two high-level recorders and the
two NRDL CITR instruments (Reference 20) produced the dose-rate time
data plotted in Figures 3.57 and 3.58. Neither of the two HILEM-2R
instruments mounted in 55-gallon drums produced usable dose-rate data.
None of these instruments was deposited before H+3 hours. The graphs
of dose rate versus time from REECo Remote Stations 2 through 5 were
used to extrapolate the dose-rate recorder curves to H+l hour. The
average ratio of H+l- to H+3-hour dose rates fram the four REECo
stations was 2. The arbitrary use of this factor to extrapolate the
recorder data to H+1 hour probably results in a low estimate of the
H+l-hour dose rates, Table 3,10 lists the dose rates recorded at the
earliest times from these recorders as well as the extrapolated H+l-
hour values.

Data were taken by means of the aerial-survey dropping probe from
ghout H+2-1/2 hours to D+5 days. Measurements made along the M, Q, S,
and U lines are not reported here because the process of measuring dose
rates at given stations by the dropping-probe system wes inherently less
precise than measuring dose rates by means of ground survey, and because
practically all valid measurements made on these four lines were telow
10 r/hr and vere therefore accessible to ground-surveying parties. The

on-site dose-rate levels were lower than had bveen anticipated. Some
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TABLE 3.10 GROUND ZERG AREA DOSE RATES FOR SMALL BOY

~re
[

«W'
Locatiowhof Instrument Time Measured Dose Rate Type of
T Distance After Dose Rate Extrapolated Instrument
Azimuthk  °  frem GZ Shot to H+1 Hour
degrees feet hours r/hr r/hr
SSE ~ 50 3.18 17,300 38,cc0 High Level
Recorder #1
100 ~ 50 3,43 3,170 7,200 NRDL GITR II
SSE ~ 50 3.67 3,800 9,CC0O High Level
Recorder =2
ENE ~ 590 5,45 328 1,k00 NRDL GITR I
296 ~ 20 71.0 25 3,500 Dropping Srote
234 265 71.0 5 700 Dropping Probe
235 80 71.0 19 2,700 Dropping FProhe
236 160 T1.1 13 1,800 Dropping Probe
284 205 T1.1 L 570 Dropping Prcbe
288 210 71.1 4.5 5L0 Dropping Probe
293 125 7.1 15 2,100 Dropping Probe
266 300 Tl.2 5 700 Dropping Probe
267 165 T1.2 10 1,400 Drepping Prote
274 305 T1..2 L 570 Dropping Probe
282 290 T1.2 3 420 Dropping Probe
289 295 T1.2 3 Lgo Dropping Probae
297 275 TL.2 C.75 110 Dropping Probe
290 90 Ti.3 19 2,7C0 Dropping Probe
Center of Crater 75.0 22 3,200 Dropping Probe
NE 35 75.0 2.9 - Propping Probte
W Ls 75.0 2.8 - Dropping Prote
SSE ~ 50 96.6 145 27,000 Dropping Probe
233 310 96.8 15 2,300 Dropping Prote
250 140 96.8 43 8,000 Dropping Prote
28¢ 310 9.9 10 1,800 Dropping Probve
286 310 96.9 3 560 Dropping Prcte
235 120 97.0 kg 9,100 Dropping Probve
279 275 g97.0 13 2,Lco Dropping Frote
291 280 Q7.0 3.5 550 Dropping Prote
Near Center of Crater 119.C 2.,C - Dropping Prore
At Drum (Figure 3.59)
in Crater 4 19 - Ground Survey




difficulties with instrumentation maintenance also developed during
this time.

Thlﬁéropping probe data were useful where there were no specified
ground survey points; these were largely within the ground zero area
vhere any survey points established before the Small Boy event were
either obliterated or bldwn down. The usable observed measurements are
also listed in Table 3.10, together with their values extrapolated to
K+l hour by the curves in Figure 3.57T. An H+l-hour plot of the location
of all these readings is shown in Figure 3.59. Four close-in positions
on the southeastern side of ground zero showed rather high-level extrap-
olated dose rates. Theée four readings were made by three different
types of instruments and three of the four readings were based on surveys
before H+lL hours.

3.4.6 On-Site Dose Contours. The £ilm badges on survey lines B,

E, G; I, and K vere recovered on D+3 days; all other on-site badges were
recovered on D+4t days. Film badges supplied by ISD were placed at each
survey station. In addition ELRIL and REECo badges were placed at
approximately 15 percent of the on-site stations. Although there were
occasional glaring inconsistencies in the gamma doses reported for the
three types of films at given stations, the agreement was generally
~within 30 percent.

The solid line total-dose contours shown in Figures 3.60 and 3.61
were constructed from approximately 530 LSD gamma dose values plotted
on the station layout. These film data are presented in Appendix E.
The corresponding station locations are shown on thé station layout
on Pigures 2.3 and 2.4, The dashed-line contours in Figure 3.60 are
based on dose values calculated from the dose-rate contours of
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Figure 3.53. Times of arrival were assigned to each of the dose-rate
survey lines cn the assumption that the effective wind speed was

6 Xmots (See Section 3.4) and that time of arrival is equal to downwind
distance divided by effective wind speed. The fallout was assumed to

*37 a3 discussed in Sectiom 3.11;.1. The excellent agreement

decay as -t
between the calculated and measured contou:s, except for the higher
level contours around lines P and N, is an indication of the general
reliability of the H+l-hour dose-rate contours. The close agreement
also indicates that the radiation from the passing cloud (transit dose)
did not affect the measured dose values in this area, .

A comparison of the dose contours (Figure 3.60) and the H+l-hour
dose-rate contours (Figure 3.53) shows a marked difference in shape for
the area around ground zero to as far downwind as line S . The total-
dose contours were more nearly circular with a neck around lines S

and R as a result of exposure to both initial and residual gamma

radiation. 4

3.4.7 _Off-Site Dose Contours. The off-site dose contours shown in
Figure 3.62 are ba.sed‘on the £1lm badge data in Appendix E for routes
shown in Figure 2.5. The measured dose levels were unexpectedly low; the
highest contour that could be constructed from the data was the l-r
contour; contours below 0.2 r were difficult to construct. The dose-contour
pattern confirmed roughly to the dose-rate contours in the same regions
as those shown in Figure 3.56; a southerly lobe in the pattern was in-
dicated at approximately 37 miles from ground zero,and the direction of

the pattern changed from a more northerly to a more easterly direction

in the vicinity of US highway 93 near position AG.
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Figure 3.1 Little Feller II cloud formation at H +30 seconds.
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Figure 3.4 REECo remote monitoring station locations for Little Feller II.
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Figure 3.7 Little Feller 1 dose-rate contours in rnentgens per hour at
H -1 hour to 3 miles downwind.
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cONtouTs A roentgens per hour at H+4 hours.
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Figure 3.38 Little Feller I dose-rate contours in
milliroentgens per hour at D - 938 days.
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CHAPTER &

DISCUSSION

L.,1 ZARLY DECAY CHARACTERISTICS
No generally consistent fleld dose-rate decay exponent cculd te
deduced for all areas within a glven fallout pattern or for similar

areas within fallout patterns from different shots. However, the

Little Feller II and Small Boy decay data did indicate thzt there

‘EE were significant differences in decay rates during the first day for
i£¥ the ground zero and downwind areas. For both shots, the apparent
N

. values of the decay exponents 1n’the_ upwind and crosswind directions
;:t vere in the range 0.9 to 1.0 from a few hours after detonatlion through
;EQ D+1 day; saverage values for downwind stations were about 1.25. The
;fw lower values for the close-in statlons indicate the probable contri-
;;ﬁ bution of neutron-induced activity to the overall gamma dose rates.
SN

:Ei 7ailure of the Little Feller I decay data to clearly exhibit the

.i; same trends has not been satisfactorily explained (See Section 3.3.1

and Table 3.7).

Although all areas of the Johnle Boy pattern were treated unifor—:I.
with respect to the decay rates used for the preparation of the H+l-h-o.r
®allout patternm (Section 2.2.1), there is some indication that upwind
and crosswind contamination decayed at early times in a manner similar

*o Little Feller II and Small Boy.
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L.2 CROUND ZERD ARFA [OSE RATES

The magnitude or the gamma dose rates in the ground zero srea
showed no consistent variation from point to point in and around
the crater. In sume instances, dose rates at points relatively
close together differed significantly from each other., Althouzgh
higher dose rates were found within the crater and lip areas than
at other locations, individuel readings within the crater were some-
times lower than at specific locations away from the crater. All
dose rates measured were in areas close enéugh to ground zevo to te
influenced ty throwout from point of detonation; irregular dose=-
rate levels could therefore be expeected within this area. Although
there are indications that crater dose rates incroased with yield
(within the yield range of the Sun Beam Shots), the different scaled
burst helghts prevented the determination of definite relationships

between crater dose rates and yleld.

L.3 PERCENTAGE OF FISSION PRODUCTS DEPOSITED AS CLOSE-IN FALLOUT

The percentsge of the fissfon product activity deposited may te

estimated by

P = %%S-ﬁ (i.1)
where 3 = the area integral of the l-hour dose race over <he
fallout field belng consiiered
D =

the theoretical H+l-hour dose-rate at 3 Teet atove 2
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smocth infinite plene if all the activity from a l=kt
weapon were spread over 1 square mile. The assumed

3
value is 3,900 rgii (Reference 21).

f, = the instrument response factor, 0.75 (Reference 21)

f, = the assumed terrain shielding factor, 0.7 (Reference 21)
W = yleld in kilotons.

S can be calcuwlated as follows:
Let the region R(I") be defined as the interior of the I*

r/hr dose-rate contour at H+l hour. Then the l-hour dose-rate

area integral for R(I*) is given by

"~ wy _ [/ Taxdy
5: s(1%) -R?I*) (4.2)
{

If A(I) denotes the area of R(I) and assuming that in the

region R(I™), I 2 I", Equation 4.2 can be written

Trax

S(I*) = 1™A(1*) + i* A(I)az (4.3)

Ay -"':'.,'

- where I = 1%,
Upon changing the variable of integration by means of

I=e¢" , the final result for numerical evaluation is

- e nI

& JT 1 axdy = 1*A(T*) + *max Alu)e du
R(I‘) 1nI (}J-L#)
. or ’

%

% Inl o«

N S(I*) = *a(I*) + | AldinI (L.5)
N . nI®

:— where I 2 I,
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An approximation for the right side of Equation 4.5 -an be obtained
by Qn%grmining A for different values of I in a given fallout
paé%irn (Teble 4.1 and Figure 4.1) plotting AI versus 1nI linearly,
connedting the data points by 2 smooth curve and finally measuring
the area under this curve. The shape of the curve for high values
of I together with recsorded measurements in and near the crater
provide a basls for estimating contridutions near I,,..

This procedure was followed for all fcur events, and the results
are given {p Table 4.2. The percentage of radioactivity accounted
for within the Small Boy 0.5 r/h» dose-rate contour was almost four
times the percent found witkhin the 0.5 r/hr contours for the two
Little Feller shots. Their scaled helghts of burst were almost the
same. The percentage accounted for within the Johnie Boy pattern

(assuming the rated yleld) was about three times that accounted for

, by the Small Boy pattern even tnough the lowest Johnie Boy dose-rate

Tl . -
- o

;"iﬁ contour considered was 1 r/nr. The solid line portion of the grarh

'EE; shown in Figure 4.2 has been reproduced from Reference 22 and rerresents
‘:?j percent activity deposited close-in versus scaled depth of burst.
-

L

;&:: When the Johnie Boy rated yield is used, the

T percent activity deposited agrees quite well with “he curve orig-
L inally presented in Reference 22. These fcur points should be

5333 considered to be luwer limits because the very low dose-rate

m " - . - L " i~ d . - . s ‘--."4-_' "..."-'.!.I
PN SRR SN L S S L S EN e a LS




contours, below 0.5 r/hr at H+l hour, were rnot included in the estimation.

TABLE 4.1 ARBAS ENCLOSED BY DOSE RATE CONTOURS

Contour Area Within Contour
Dose Rate, Little Little Johnie Small
I Feller I Feller TI Boy Boy
T/hr mi® mi® mi< mi<
0.5 0.33 0.827 - 109.83
1.0 0.208 0.469 33.097 61.63
5.0 - 0.070 - -
10.0 0.032 C.0kLs 3.924 3.057
2C.0 - 0.019 - -
50.0 - - 0.536 2.954
100.0 0.00478 0.005 0.214 1.200
200.0 - - - 0.285
1,000.0 - - 0.0917 0.092
2,000.0 - - - 0.01665
10,000.0 - - 0.0161 -
L7,000.0 - - 0.00537 -
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4.4 COMPARISON OF OBSERVED AND IDFALIZED CONTOUR PARAMETERS

The observed H+l-hour contour dimensions for each of the four shots
were cdupsred with the idealized dose-~-rate contour parameters as presented
in both the 1957 edition and the draft revision of the Department of the
Army Technical Manual, T 23-200, "Capabilities of Atomic Weapons,”
(References 6 and 237. The draft revision extends the dose-rate contour
dimension predictions to lower dose rates and yields than the ™ 23-200
now in use. Although none of the four shots was, strictly speaking, a
surface shot, no corrections were made since height-of-burst adjustment
factors were all close to 1.0. Adjﬁstmmnts of data in the 1957 edition
and the draft revision of ™ 23-200 fpr wind velocities were made accord-
ing to the directions given in each manual. Both the 1957 edition of
™ 23-200 and the'proposed revision quote reliability values of £50
percent for all these dimensions.

The dimensions compared are the diameter of the ground zero circle,
the downwind distance, and the crosswind distance as defined in the
published ™ 23-200. The draét revision defined the same dimensions as
the ground zero width, the downwind distance, and the maximum width. ’
Shielding factors for terrain roughness were not applied to the draf+
revision prediction, as suggested in its text. Use of shielding
factors generally would have improved the overall predictions of the
ground zero widths but not those for the downwind distances of maxim.z

contours widths.
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4.4.1 Little Fellers I and II, Cround zero contour widths, down-

wind distances, and maxicum contour widths for the Little Feller shots

are shown in Figures 4.3, 4.4, and 4.5.

The effective wind for each
of the Little Feller shots was 11.5 knots.

The observed Litfie Feller I high dose-rate contours (>1 r/hr)
extend further downwind but are narrower than the corresponding Little
Feller II contours. On the other hand, the observed Little Feller II
low-dose-rate contours (sl r/hr) extendlfufther downwind and are also
wider than the corresponding Little Feller I contours except around
the ground zero area. The obser;ed'Liftle Feller I low-dose-rate
contours are wider near ground zero. Neither the currently used
TM 23-200 nor the draft revision would have correctly predicted the’
downwind distances of both shots. The areas enclosed by given ob=-
served dose-rate contours (Figure 4.1) are ;lightly greater for
Iitfle Feller II than for Little Feller I. This would be expected
in view of the slightly higher yield for Little Feiler II.

With one exception, the dovnﬁind distances of the Little
Feller dose-rate contours are greater by factors of 2 to 4 than

for the corresponding Fig shot contour distances as shown in Figure 1.1.
L.4,2 Johnie Boy. Observed dose-rate contour dimensions for

Johnie Boy are compared with the TM 23-200 data in Figures 4.6 4.7, and 4.8.
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Jbserved and ldealized contour widths agree quite well, both in the
ground zero area and downwind of ground zero. The observed downwind
distances are generally greater than those predicted by either version
of ™ 23-200. There is some uncertainty about the proper downwind
distance to use for the 100-r/nr contour because of the hot spot
observed at approximately 1.7 miles from ground zero (See Figure 1.20),
If this distance is used, a relatively smooth curve is obtained
(Figure 4.3). These downwind distances are outside the 50 percent
reliability of the draft revisicn for the entire range from 1 to
10,000 r/hr and also outside the reliability range for the curreatly
used manual ia the 100 to 10,000 r/hr range. It is recognized, howvever,
that a detonation at the Johnie Boy scaled depth would be expected %o
produce somewhat more local fallout than would a surface shot.

L.4,3 Small Boy. Comparison of the Small Boy observed contour

dimensions with TM 23-200 data is shown in Figures 4.9, 4.10, and L.11. ‘
The effective wind for Small Boy was & knots over the area of the on-site
pattern. The curves in the figures which are based upon the revised
™ 23-200 data are for 10-knot winds since no procedure is given for
correction to wind speeds lower than 10 knots.
The actual widths of the ground zero :contours are smaller than
those predicted by TM 23-200 fer a surface shot, but the maximum wiith:
of downwind distances agree generally within 50 percent with the

revised ™ 23.2Q0 data. If -orrection of the data for scaled b =t

height and also for the lower effective winds had been made, pcsrer




azreement would have resulte Dbetween the observed and the pre-
dicted downwind distances.,
4.5 COMPARISON OF JOHNIE BOY AND SMALI, BOY FALLOUT PATTERNS WITH
FORD INSTRUMENT COMPANY PREDICTIONS
Fallout predictions for Johnie Boy and Small Bcy were made by
the Ford Instrument Company under a contractual arrangement with
USANDL (Reference 2L4). Prnject 2.8 personnel relaye shot-time
wind data by telephone to Ford Instrument Company offices in Long
Island City, New York. These data were processed onto punched cards
and the predictions computed. Points describing the contours were
converted to Army Map coordinates and relayed back to NIS by telephone.
The Ford Icstrument Cowmpany fallou; model is based on the stabilized
cloud zoncept and covers the yield range from 0.1 to 100 Mt. The
stabilized cloud and stem are divided into wafers that are then traced
to locations on the ground. Since each wafer has associated with it
an H+l-hour dose rate, the summation produced an H+l-tcour dose rate
for every square of the grid. Contours are then constructed by hand,
based upon the dose rates assigned to the grids. A more detailed
description of this system may be found in Reference 2k,
A comparigon of the Johnie Boy prediction with the observed
pattern is shown in Figure 4.12. The prediction was based upon winds
at shot time, Q9LS hours PDT, and the detonation was treated as a

surface burst. A yleld of 0.5 kt was assumed. The predi:ted ani

measured close~in fallcut patterns for this shot are in general
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agreement toth in direction ana dlstance, For distances greater than

those shown in Figure k.12, however, the predicted 1 r/hr contour

went much further toward the esst than did the observed contour (See

Reference 2L),

The Small Boy predicted pattern 1s compared with the observed

pattern in Figure 4.13, For this prediction,

and wing data as reported for 1135 PDT (H+k minutes) were used. In

this case, the predicted distances for the high dose-rate contours

were too small and, for the lower dose-rate contours, were too large,

The general directions of the contours agreed very well.
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CHAPTER 5

CONCLUSIONS

The E+l-hour gamma dose-rate contours for the Little Feller I and

II, Jonnie Boy, and Small Boy shots are based on greund surveys that

‘t{: were sigpificantly more detailed than surveys at any previous nuclear
12 E test, The 1eliability of the contours presented is limited only by

the degree of accessibility of the terrailn, the accuracy of the instru-
N mentation used, and the derived fleld decay rates.

Fleld gamma dose-rate decays through D+l day varied considerably

from point to point within individual patterns. In general, for the

above-ground shots, there were differences between the decay rates
near ground zero and those observed in the downwind direcfion. In
the expression I=Iat_“, the average exponment in the upwind and cross=
wind directions tended to be appreciably less than 1.2; “or stations
i:: at significant downwind distances, the decay exponent tended to
. be near 1.Z2.

The maximum ground zerc dose rates based on measurements extrap-
olated to H+l hour ranged from 3,300 r/hr for the Little Feller shots
to 38,000 r/hr for Small Boy.

The total gamma dose ztontours based upon film badge measurewents
show the influence of initial gamme radiation in the ground zero zrea.

Tor Small Boy, the close-in downwind total-dose contours beyond the
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range of initial gamma radiation compare well with total-dose contours
calculated from the H+l-.hour dose rates when estimated fallout arrival
ti1mes are used.

The percent of total asctivity deposited by Little Feller I, Little
Feller iI, and Small Boy within the 0.5 r/hr H+l-hour contour was
6.5 percent, €.6 percent, and 24 percent, respectively. The percent

deposited within the Johnie Boy 1 r/hr H+l-hour contour was 69 percent.
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APPENTIX A

CALIBFATION PROCEDURES FOR GROUND SURVEY INSTRUMENTS

The ground survey instruments were calibrated on the Nevada Test
Site Radiological Safety Organization calibration range,which uses 3

P

6
Co source., Calibration procedures are summarized below.

A.l1 RADIAC DEVICE AN/PDR-39A.

1. ZFach instrument was placed on the calibration rack with the
front of the instrument facing the calibrstion source and the ion
chamber of the instrument centered on a mark at a distarice representing

%0 wr/nr.

2. The callbration potenticmeter was then adjusted so that the
reter indicated a reading of 40 mr/nr.

3. The accuracy of the other scales was then checked at other
dcse rates. Any instruments that did not read within #10 percent at
L/5 scale reading on the 0 to 5, O to SO, ¢ te 500, and O to 5,000
mr/hr scales were rejected.

L. Only the response of the instrument on the O to 50,000 mr/hr
range was checked.

3. Lipearity of the scales was checked at readings betweer 1/

and 4/5 of each scale. Instruments not maintaining *10 percent

accuracy bvetween 1/5 and h/S scale readings were rejected.
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A.2 JCRIAY RATECTCR

1. Each instrument was placed on the calibration range with the
1on chamber facing the calibration source and centered cn successive
marks at distances representing the 2 mr/hr, 50 mr/hr, 2 r/hr and 50
r/hr.

2. The calibrection potentiometers were adjusted so that the
meter indlcated the proper readings at their respective positions.

3. Seale accuracy checks were performed using +10 percent at
L/5 scale readings on each scale as the criteria for use.

The instrument was found toc be extremely statle even after 10

days of continuous use in rough terrain.

A.3 PRADIAC DEVICE AN/PDR-27J
The 27J's were calibrated in the same manner as the other instru-
ments. Distances representing O.4 mr/hr, 4 mr/hr, LO mr/hr, and LGO

mr/hr were used. Linesarity checks were also made on this instrument®.

The instrument was found to be extremely stable.




APPENDIX B
LITTLE FELLER O DATA

TABLE B.1 RADIATION SURVEY DATA, LITTLE FELLER O
§ TABLE B.2 LITTLE FELLER O DOSES
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ML A1 MIATION SEWEY VDA, LITTLS FILLER 11

. "Hoes Tats Neadlng Bleulated e oo Jate Meedl G lculared
Statiom Date  Afver 2 11 Rour Station  Date  After mf—% Hel Mour
(i96a) = . e Oose Mate {1962) St ] e Doer Rate
Oyen Clomed Open Closed
Sours wr{ar ar/ar -/ ar or/hr r/hr bours | er/hr wr/hr wr/hr wr/hr r/nr
Soutom L T Jul 0.8 13 0.019 Bowtes Lb T Jul 2.1 900 67 1.0
LS 1.3 ] 2 7 Jul 2.1 1,000
7 Jal 1.6 0 LT dat L9 3%0
7 dul 1954 It 13 8Ja .7 %
7 el [ 3 9Ju 8.6 13
8 Jul *.0 0.9 10Jua 7.0 8
19 Oet 2,500 0.c® 0.0 11 Jul 1@ 5.8
16 Jul 12 0.8
Boutom 2 T Jul 0.9 ] 0.023 19 Cet 2,500 0.12 0.10
7 Jul .7 13 16
T Jal v8 7 Beuteom 13 7 Jul 2.1 1,%00 1,000 1.0
83l *.0 1.3 T I 5.0 00
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Boutos 3 7 Jul 0.9 s 0 0.0%2
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7T 1.8 2 0 7 Jul 3.0 1,50
7 el .8 13 sJu 2.7 Fat}
8Ju 0.9 3 9qul M6 ]
19 Cet  2,%0 0.0y 0.0 10 Jul  T2.9 2
UJeal e 8
Bouton $ 7 Jul 9.9 120 120 0.10 Vel 212 2.9
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710 . e 7
81w 0.9 H 10 yis ¥
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8 n.9 3 9 Jul B IF ]
19 Get  2,%0 0.09 0.0 Wl 7O 0
19 Oet 2,50 0.7 0.1%
Soutem 7 T Jul 1.0 20 20 0.2%
7 Jul 1.9 10 o - 100 f frem ’
T Jul ».8 [%) at e Pewell
8Ju s-o 7 Rend T dad 6.0 10,000 %0
9 Jul B} 2.3
194 . 2,50 0.08 0.03 Powlll 7TJu 1.0 10,000 10,000 10
7Ia 6.0 1,600
Bouton 8 7 Jul 1.0 0o 0 0. S8Jua NN 0
7 Jul 1.9 160 7. ] 9dul ML 100°
7 Jul .9 1 10Jul TY.T 3]
8 Jul 3.! 13 11 Jul W@ )
9 Jul .3 3.2 15 Ja 212 9
19 0et  2,%0 0.0 0.03 2% Oet 2,570 0.81  0.80
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83 a.a 8 -d 2 7 Jat 1.0 $,000 $,000 5.3
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7 Ja 2.0 o » 17Ja 3.9 0
7 Jul (3] 100 SJei 2.6 »
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TS L1 MOATION SURVEY DATA, LITTLE YELLER [ (Contd)

— W= Soes Fate Neadl Talculsted Tlee Sose Ma'e Pesdir .
station  Date Afar mrm— e gution oae Arar  Jorfen IRAORY o
(1962) ot . 10 Ooss Mate (1962} hot Loy metes B
n Closed pen  Craeed
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8 Jul Fa 8] 1} 7 Jul P} 33
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7T Jul 8.1 T T
8 Ja ».6 1.3 D8 TN 1.0 50 2.%%
2 0t 2,570 0.0y 0.0 T Iul 1.3 -]
7 Jud 5.9 1%
Y] T 1.2 b7 1 a 0.018 8 Ja N.0 3
73 [ 5% 3 22 0ct 2,570 0.0b 0.03
8 Ju »n.6 1
20t 2,570 a9 T ia 1.0 1,000 1.0
2z ot 2,70 7 1.0 0
7 Jul 1.6 600
F- Y8 T L2 13 13 0.7 T Jul 5.9 0 -
7 3a 6.1 I3 8 Jul A0 ]
8 Ju ».9 0.6 o et 2,5T0 0.0% 0.0k
20t 2,570 0.0, o.00
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NS Bl MIKATION ENTEY ATR, LITTLE FELLER IT (Contd)

te
Ratim  Dte W Caleulstes  Station  Date  Time Torma  AYEC Calculated
(1968) Afvar . 0 Nol Meur 1962)  After Hel Your
= % Clﬁ 2098 Mate te
| (=7 =2 oy, -, EZAdd houre we/hr wr/hr /e
] 210 S TJad 1.0 1,300 1.2 x9 Tdu 6.9 180 1.0
| T L6 00 9 Ju 2. 8
7N 1.9 20 2 et 2,57V 0.03 o.08
8Ja .} 30
22 0net. 2,570 0.08 0.08 Brtvess
X 9ead .
a1 7 Jul 1.0 1,M0 1.3 x 1 T e 1.0 1,000 1.0
T 1.6 900
T i 3.9 %0 x 0 T 1.0 1,300 13
LIEDSY *.1 130 TN 6.3 0
2 et 2,570 0.0% 0.0h 8 Ja 2.3 .
2 e 2,570 0.0Y 0.02
au LR 1.9 1,900 L9
LY 1.6 1,02 x1n T 1.0 1,%0 1.3
7 Jal 5.9 Y0 T 6.9 20
LN ».l Fo 8 Jul ».3 100
2 %t 2,57 o.o7 0.0 2 00t 2,70 0.0} 0.0y
a1 Ta 1.0 3,000 3.0 x 12 7 11 2,20 .9
7Ja 1.4 1,00 7 M 6.6 350
T 9.8 ™o 8 ».3 G ] .
[ Y A, »o 20t 2,570 0.06 0.09
2200t 2,5 o.07 0.06
x.1) TJa 11 2,7 3.0
a0 L VY 1.0 3,000 5.0 7 6.6 500
T 1.6 1,1% LIS ».3 1%
T 5.8 1,300 2 v 2,57 0.08 0.0%
8 ».1 %0
22 %t 2,570 0.08 o.o1 x® 173 1.1 $,0%0 [
7 Jul 6.6 650
0 ft vof 8 i O] 0
N T 5.8 1,000 [ W) 2 et 2,510 0.06 0.06
n1 Tl 1.0 10,000 w x13 7TJad 1.1 ,000 [N
7 1.7 b, 000 73 6.6 80
T 5.8 2,50 LRSS .3 no
8Ja .2 600 . = e 2,57 o.or 0.06
2 ;t 2,570 0.1 0.10
oy
316 T Jul $.8 5, = o« X 7 Ml 6.7 1,000 Yh
8 ».2 1,000
2% 2,570 EBY 1.9 x T Ml 1.1 10,000 1n
- . T 6.7 2,00
a7 8 Jal N2 2,800 L) §Jul .3 s00
2@ o 2,570 1) 3.0 22 %y 2,570 .10 0.0t
x ad x17 TN 6.7 2,%0 1
Beill Pond T Il 1.3 12 . [ X f XY n.é &0
4 Ja ».) 900
x ) T3 0.7 3] 0.003 a» et 2,570 [ 8.0
T 1.9 ]
T 6.2 18 xuW 7 Jul 6.7 §,000 1
834 ».2 1 8 i n.¢ 1,000
22 0et 2,570 0.0 0.01 22 0et 2,977 . 0.10 n.c8
x2 7 M 0.1 50 0.0% x 19 T Jul 6.1 20,00 110
70 6.2 6 8 Jut n.é 3,00
8Ju ».2 1.3 22 Ot 3.0 1.0
22 0et 2,570 0.01 0.0%
rny
x) 7T 9.7 1 .00 wwx1y 8l 0.6 3,00 1}
Tl 6.2 10
LENY %.2 » F 3 ] 8 Jel n.é 1,000 8
2 0y 2,570 0.0 0.01 2 0es 2,970 1 1n
x 7 5a 0.8 o rd ooy x=m PR R s .2
T 6.3 1 = 2,570 2.0 1.9
8 Jui *.2 6
i 2 0et 2,570 ©.00 0.01 x2 8 Ju n.a 80 2.8
| m o 2,970 0.1 0.1h
| LRy B
| of ¢4 T 0.8 100 0.0 xn $Jud 0. 30 1.8
2= Ont 0.v 0.09
xs 734 0.8 It ;] 0.0
7 £.3 -} xA Ja 0.7 ] .8
LIS 0.3 9.3 20 2,570 0.06 v.06
20 2,570 0.01 0.01
x5 T dw) 1.2 1,900 1,200 1.7
x 6 Y 0.9 113 0.8 8 Jal 0.t 0 0.04 0.0%
& 6.3 » 22 Ot 2,970
sJa ».3 »
n 2,510 o.02 0.01 x % 7Ja 1.2 1,%0 1,200 1.7%
8 Ju n.7 b
=7 7 0.9 WO 0.32 2200t 2,570 0.0% 0.0%
T Ja 6. 100
8 Ja ».3 o xm 1 Jul 1.1 1,000 %00 1.09
20m 2,570 0.02 0.02 * T Jul 5.1 x0
8 Jal n.8 n
x?8 17N 0.9 30 .2 8Ja 81 »n
&Y (8] 1% 22 0et 2,370 0.0h 0.08
. LRSS n.y B )
2 0x  2,5T0 0.03 o.oe 20 and
w11l Mmd T Jul 1.6 U] 5.2
noat :
o 9 7l 0.9 300 0.4 F-BY T3 1.2 34 0.2
7Ja 1.6 10
& .9 )
8 Jul [ 5] 0.9
= Oet 2,970 2.02 0.01
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MEE 1 MIXATION AWM, LITTLE FRLLER IT (Cames)

;

Toee Yats Yesdl
atiom ate i A Calculatad Natioe Date Tims ordan Calculated
{1964) Afvew Te . ] Rowr Afrer Hie i ML Hour
R g?:_cssfu_eyzs_ Shot
ot -/ /s wr/hr wr/hr r/ar hours
1
N

202 7 dul L2 ] 0.038 2% and T Jud .6 s F-) 0.008
7 Jnd 3.0 9 Arill Read T Nl .3 2
8 Ja n.) 1.8 .
20t 20 0.02 0.01 F- B EEDY L7 L] 0.016
T 9.3 1.8
0 e Y 8 n.h 0.8
of 202 TIa $.0 w 0.082 2 Oet 2,370 c.0t 0.01
2013 T Jul 1.1 $2 0,068 x2 T3 L7 0 Q.0
7 5 5.0 W 7 Jul 5.3 10
8 Jul .5 L] 8 Ju1 23.h 3.1
22 0et 2,570 0.08 0.09 2 Oet 2,570 0.02 3.02
ot 2®3 T Jul 1.7 100 0.15
of 2D 7 3 1) 100 o.11 T 5.3 b}
8 Jul .0 13
FLRY 7 1.3 % 0.1t 2 cet 2,570 0.02 2.2
7 I 5.0 n
8 Jul a8 10 0 et
22 0et 2,570 0.02 0.02 of &N T da s 100 0.46
110 e V E- Y T 1.8 1 2.21
of 20 1 Jul $.0 100 0.8 7 3.8 uo
8 a n.s
ms T Jul 1.3 »0 [-F 4 2 0et 2,570 0.03 9.03
17 5.0 150
8 Jul 2.0 18 E- 3 Tl 1.8 - FBN
22 0t 2,570 0.02 0.2 7Ja 3.8 180
8§ Jul 2.9 b
206 T Jul 1.b 30 0.32 2 et 2,570 0.0 0.0k
7 Jad 5.1 Fov]
4 Jul b o] - X 3 T Jul 1.8 1%0 0.61
20t 2,570 0.03 0.02 7 Jud 5.9 0
8 Jul n.6 »s
7 T Ju L3 0 0.b4 2 0et 2,570 0.¢ 0.b
7 Jul 5.1 %0 -
8Jul F Y () aT T 1 1.9 1,013 1.8
2 Oet 2,570 0.08 0.02 T dul 5.3 1,000
8 Jul .6 120
TRV 8 Ju 3.9 0
of 207 T4l 1.4 500 0.6 2200t 2,570 0.9 0.h
08 T 1.3 1,000 2.1 onyY
T g 3.1 Mo R TN 3.8 $,000 [4]
8Ju F B
20t 2,570 0.08 o.ce E- 3} 7 Jad 4.3 0,000 3}
7 Jul 3.9 8,000
0 fe ¥ of LI n.8 1,
Fi R ) T 1.9 1,000 . 1.h 2 et 2,570 (8] 1.9
LN B ¥ 4 Setvess
9 T Jul 1.5 3,000 1.2 %8 wd
=9 LN n.8 1,000 84
w9 TJdad 1.% 2,50 13
7 M 5.1 600 sore g Tia 1.3 000 10,000 13
8Ju 2.0 0 ot 209
2 0t 2,570 0.08 o.01
=9 T 1.2 1,000 1,000 L2
$0 ft V of 791 5.2 0
209 T In $.1 1,000 .3 [ .7 60
2 0t 2,570 0.08 9.8
2010 T Jud .3 10,00 19
7 Jl 3.1 1,130 - a0 7 1.1 [3p} $00 LR H
84 3.6 OO 7 Jad 5.2 100
8 Ju A0 590 8 Jua 0.1 E ]
2 0et 2,570 [-RY] 0.3 2 ot 2,570 0.0k 0.0k
WL Var z1 7 Jul 1.1 00 00 2.6%
@210 Tia 5.1 $,00 = 7 1.2 0
8 Ju n.6 10.2
a1 Tl %1 10,000 »w 22 et 2,570 0.0 0.03
20t 2,570 1.4 3.2
212 T Jel 1.0 100 100 2.10
106 Vor V4 TIu 3.2 13
o1 8 Jut .9 1,000 W LY 0.3 .
2 Oet 2,570 0.02 0.02
012 8 Ju a9 L] 6.9
20t 2,570 0.9 0.8 x 1) 7 Jul 0.9 0 3.6
T 5.0 b
20 1) 8 Jal 0.3 ] 1.2 T 5.1 [
22 Oet 2,570 0.0% 0.0% 8 Jul .2 1
8 Jul 2.6 1
21 LIS n.3 = 2.3 22 %et 2,570 9.02 .22
2 ®s 2,570 0.0k 0.00
2 e
D1y 8 Ju a. 1 0.3 rill Aemd 7 Jul 0.6 ? 1.CY
2 cet 2,5T0 0.0 0.0b
F. 2BY T Jul c.6 2 PN
ap 18 LN .3 [ 0.1% 7 Jul 2.1 b)
2 Jet 2,510 0.02 0.02 8 n.g 0.8
22 cet 2,570 0.02 s.%2
20 L7 Tia 3.0 ) 0.1%
LIS 3.2 [ 2 7 3l 2.1 2 3T
2 Oet 2,570 0.02 0.02 8 Jul n.8 3
22 Oct 2,370 0.02 0.02
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A

/

TAME .1 MIXATION DATM, LITTLE PELLER II {Contd)

oo ate Kead! Koee Ta'e foadl
Sutton e T mu'w—m Glcvisted  Satien  Ote  Tiw mrtn—#ﬁ'r Coletares
(1948) After 0 (e ol Hour (1962) After . Rield Mol Your
4_% Closed _ Does Mate : Shot Closed _Zoss Ssut
wr/hr ar/hr w/hr ar/hr T/hr hours ar/hr wr/hr ar/hr wr/hr o
2 TN 2.2 & 2.12 x7 T Jul 5.1 150 1.2
8 Jul 0.9 ] 7 dul 5.9 175
20 2,570 0,02 0.02 8 Jul 2.6 us
6 Jul &7 50
2N 7 Jul 2.2 T 0.1% 22 0et 2,570 0,03 0.09
8 Ju a.7 w3
2 %t 2,970 0.0} 0.03 28 T Jul 0.9 10,000 10,000 4.9
T Jul 5.0 1,500
2 T A 1.9 12 0.2 8 Jul 2.6 500
8 Jul 3.7 7.3 20t 2,570 0,06 0.04
2 0et 2,570 0.0k 0.03
%9 7 Jul 6.9 1,000 1,000 0.9
E- &3 T 1.9 25 0.38 7 Jul 5.0 3]
LI n.? ] 8 Jul a8 10.5
22 %et 2,570 0.08 0.0% 22 Qet 2,570 1.2 O.bb
Last of 730 1.9 1,000 1§ ] 2010 7l 0.8 150 180 3.10
27 T 2.0 7,000 7 Jul b9 10
8 Jul 2.9 4
7 1 Jul 2.0 1,000 1.8 22 0ct 2,570 0.1 0.1
7 Jul 5.6 %00
8 Jul ».2 1%0 xn 7 Jul 0.8 & 100 0.0k
22 Cet 2,570 0.08 0.06 T Jul .9 )
8 Jul 2.4 1
F-X ] T Jul .9 7,000 7,000 2 22 Oct 2,570 2.0 0.02
Tl 5.6 »,300
8 Jul %.2 600 12 7 Jul 0.7 3 2.017
2 et 2,570 2.0 1.5 T Jul ' 1.3
8 Ju 2.4 0.h
29 T 1.8 3,000 3,000 8.3 20t 2,57 6.2 0.1
7 Jul 3.6 b, 500
8 Jui 2.2 1,000 1) 7 Jul 0.7 2 ] 2.013
22 0ct 2,570 1.h 1.2 7 Jul 3.6 3
7T .8 1.5
210 T .7 b ] s 0.49 7 Jul 5.3 2
T 1.9 100 9 Jul 2. 0.07
8 Ju .1 0 .
22 0ct 2,510 0.0% 0.08 m 7 Jul 0.9 2.0 2.9 2.502
T Jul 1.7 0.7% 17
1 7 Jal 1.7 150 100 0.8 8 Ju 2.2 0.13
T3l 5.3 50 2 0et 2,570 0.01 0.01
8 Jul A 10 .
22 00t 2,570 0.0k 0.0%~ . ama2 T Jul 1.0 2.5 1 5,02
8 Jui 2.2 0.1%
2 u T Jad 1.6 » 0.0h9 2 0ct 2,570 0.01 0.01
T Jul 5.5 13
8 Jul .0 2.9 F B ] 8 Jul 2.2 0.4 0.021
2 0et 2,570 0.0 0.0
ah 8 Jul *.2 1 0.7
21 1T Jul 1.9 12 10 0.01% .
T 5.5 ] ms 7 Jui 6.1 7 Y
8 Jul 8.0 0.8 8 Ja .3 2
22 0et 2,570 0.0% 0.0%
a6 7 Jul 5.8 15 PSS ]
0 T3l 1.3 7 7 0.009 YT da 6.0 1
73 5.8 1 8 Jul 2.4 [
8 Jul .0 0.5 8 Jul .9 s
2 0et 2,570 2.0 0.0% 2 0t 2,570 0.0 0.02
F- BV 7 3.6 L3 0.007 w7 7 Jud 5.8 100 L
7 3. 2 TIa 6.0 108
7 Jul 5.6 1.3 4 Jul .9 F
8 Jul 2.0 0.5 20t 2,570 0.0% 2.0}
20t 2,570 0.02 0.0
Between 20 T
x) 7 3l 0.7 s 0.003 and M 8 T 1.3 10,000 -
7 Juk 1.6 1.5
8Ju 2.0 .2 F ] Tl 1.3 10,000 L
20et 2,510 .16 0.0 0.01 T 1.} 6,000
7 Jul 3.8 00
x2 7T 0.8 § [} 0.008 8 Jul ».8 150
8 Jul &0 0.2 22 Oet 2,570 0.11 2.10
22 0et 2,370 0.16 6.01 0.01
mo T 1.2 150 e
sonr e 7 Jul 1.2 w00
of 263 7 Jul 0.8 10 0.008 7 Jul S.h kb
8 a1 .8
) 7l 0.8 13 0 0.011 20t 2,5M 0.071 2,228
8 Ju ».0 0.5
™ 10 7 1.2 80 120
F R 7da 3.3 15 0.12 7 5.9 10
8 a 0.0 2.6 8 Jul 2.8 H
V4 22 0t 2,570 0.0M 3.1
s 7 Jul 3.9 u 0.16
LY ».9 0.7 o 7 Jul 11 130 16 !
LY Sk 2.3
x5 7 Jud 5.2 0.2 LI .8 0.6
7 Jud 5.9 32 22 0et 2,570 0.03 3.0Y
8 Ja .9 13
0 Jut .2 1 m 12 734 1.1 F] 0 2
16 Jud 23.0 0.08 7 Jul 5.3 1.7%
2 00t 2,570 0.03 0.02 8 Jul .7 0.9
22 et 2,570 0.0} 3.2y
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TARE ) MIXATION OV, LITRE PR 11 (Coned)

Rarle e T N Oaiculated  Tatiem  Dete  Time W‘E’% Coleulated
(1960)  Afeew . nol :- (1968)  Afver o (el Hel Nour
E % % E u by te

- - -, I houre w/ar w/he aw/hy ar/hy r/nr
Mt [ &) T4 0.9 19 0.01)
Comay AR 1 A 0.0\ T Jul 6.2 [
fand TN 3.9 2 8 Jul M.l 0.4
;™ Ooev 2,370 0.08 0.00
w1 AL L1 1] 19 0008 ' .
LI ng [ %) W Ny
| K- L B, ) 0.01 0.0 oML Tl 0.9 100 0,086
* ae T Nl L1 (%) 1.9 0.009 | &) T N 0.9 Y.0 0.1)
LI n.¢ 0.9 T 8.2 w
2® Ost 2,570 0.08 0.0 8 Jul ».1 3.9
22 0at 2,570 0.0y 0.02
) TN 1.1 3 [} 0,006
3 0.6 (8] 100 1t ¥
22 0et 2,570 0.0 .0 o XS T dul 1.0 500 0.3
ary TN 1.2 1 » 0.012 x6é T Jul 1.0 1,080 2,000 1.0
[ 0.1 0.3 73 &.0 200
= Gt 2,570 0.01 0.01 7 Ja 6.2 98
8 Ju ®.1 x
as T M 1.2 » b3 0.0% 9 Jul 6.9 [
17 M 5.7 [ 16 Nl 213.0 0.1
8 Ja n.y 1 ®» ot 2,5 0.0% 0.0%
%0t 2,970 0.01 0.0
s nrv
ont aX§ W g 2.6 0.5%
PR N1 1M .3 100 0.1y
S00 £t ¥
ae SN 1.3 ¥o 0.29 CE & 7 1.1 3,000 5.6
TN 1. x0
7 Nl 3. -] Bsons
3Ju F.R T o KT 10 Ju 3.3 6 0.11
9 N1 .1 2 )
2 0t 2,570 0.08 0.08 x7T T Ja 1.0 2,0 000 2.4
TJa 6.0 00
¥ TN 21 60 2,100 1.3 - 8 Jud A0 3%
TN 5.3 0 9 M LB u
TN 5.4 wo 15 Ju .0 2
[IESY a.7 ) 2 Gt 2,570 0.1 0.09
= o 2,510 0.08 0.08
x38 7T 1.0 »n0 X0 0.2
ot - - . 7da 6.0 17
o N8 T 2.1 1,000 2.6 L .0 .7
@ 0t 2,570 o.08 0.02
e T 2.1 1,20 ,000 1.0
7 s.8 1,20 00 ¢ ¥
8Ja .0 T ' 3 TN 0.9 100 1% 0.086
20t 2,570 0.12 0.12
X sad
PR 7T M 2.0 1,50 b, 000 n Crensy Pead 7 Jul 1.0 1,000 2,h00 t.0
TN 3.8 2,300
8 Ju 0.8 o] 9 Tl 0.8 2 . | 2.9
2 et 2,510 o.ar 0.8 7T 5.9 1.3
8 Ju %.0 0.2
X T o8 2,00 28,00 15 a8 Oet 2,570 0.01 0.0t
L& 8 ) T 2.0 1,000 3,80
xWw 7 Jad 2.2 2.0 5.0 2.008
¥ w T dad 0.7 F o] ® 0.13 T I 9.5 1.0
T 20 .09 20 T 5.9 1.8
T Jud 1.7 12 8Ju N.0 0.
SJu 0.9 1.3 o Oet 2,970 0.01 0.0
20t 2,50 0.0 0.0
21 T 5.2 1.2 :
¥u TJa 0.7 us 128 0.0% 8 Jul ) 0.1%
7 L9 i » 20 2,570 0.01 0.01
7 Jub 3.7 b3
8 Ja 0.9 0.6 o2 7 M 1.2 0.6 -
» o 2,570 .00 Q.08 3 Ja n.y 0.1
20t 2,370 0.01 0.01
ar 12 TN 0.6 19 3t 0.012
TN 3.3 =) TN 5.3 1.0 o8
T 3l 3.7 2 8 Ju .3 0.1%
8 M1 n.9 a.3% 22 et 2,370 0.01 2.01
2 0t 2,970 o0.c8 o.o8
s T Jul 1.1 w
& et T Ja 5] 1.73
Comuay Pand 7 Jel 5.5 1.% 0.012 S Ja 2.3 0.5
200t 2,570 c.02 0.0
x1 7 Jal A.2 [ 1) 0.008
200t 2,0 0.01 [N- ) 00 v ¥
o B TN 1.2 100
x2 7T n.2 .16 0.009
20t 2,570 0.08 o.00 a T 1.2 500
TN 5.3 100
x3 T .9 b 0.008 sJu - W Y
7 Jad (& 6.0 22 Oet 2,370 0.00 LI
7 Jul n.e 0.3
208 2,79 o.on o.0e T 6 TN 0.9 1,200
P4 7 1.2 1,000
w ey 7T 8.8 it
of X3 7T 0.9 0 0,009 9 Jul AN 17 .
. = et 2,570 0,06 0.0
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WES ) MEATION AT, LITLE FRLER 11 (Contd)

T 3 cee fate Yes
Naliem ate T o - Caleulsted Satios Date Time - ) - Calculaced
(194a) Afvey 0 N "ol Nour {1968} After . Rie Mol “our
- ~losed  Dose Rate Shot n Closed  Doss Rate
) winy w/ar U’E wr/NF TINE hours ar/hr ar/hr wr/ny wr/hr r/-r
a®ar el .9 1,000 0.0 E L] T Jul 1.1l 100 3.l
7 6.0 100 L& 9.2 10
8 Jw} A © 7 Jul 8.2 [
mont 2,470 0.06 3.0% 8 Jul a8 1.9
22 Oer 2,370 0.03 0,09
E. X ) T 0.8 K0 / 0,071
LENS (X} s »H 7 Ju 1.1 5.0 9,006
8 Jul B |8 ] 7 Jud 5.2 1.0
% 0t 2,870 0.01 0.01 7 Ju) 6.2 LYy
8 .8 0.1%
29 Tl 0.3 10 0.007 2 0t 2,370 0.0} 6.01
? Nl 6.9 1.8
LN . 0.3 Setveen M 9
2%t 2570 0.02 0.02 ad MW T 1.0 2.0 3,202
L o 7 ML 2.2 2.0 2 0,006 N ad T 2.2 .0 16 9,010
Conway Naad T Jul 3 Lo Corvay Mmd T Jul 3.3 “.0
Tl 5.9 1.3
o0 T Jul 6.3 0.7 0.008
2w Y or 2 0.07) Jul . 0.12
TN 6.9 0.6
8 EL ) 0.2 F 8% g .7 0.08 0.0
au LI a6 0.1% 0.008 a2 [ ENY .7 Q.1 3,308
z 2 LR 2.6 0.13 0,006 E RS | sJa a7 0.1 3.33¢
1) [ NS Al 0.13 0,006 M T Il 5.4 Negligivle S.00k
s Ju .7 0.1
. ARTY T 2.9 1.2 0.008
T da 2.9 0.3 a1l 7 Jul 5.8 0.5% 0.00%
8 Ju a7 0.1 8 Jul na 0.1
20t 2,570 0.0% 0.01
Y RS 1.8 1.0 1.0 0.001
T 3.6 1.3 o2 1 Jal 5.8 0.8 0.207
. 8 Jul 2.k 0.1
w2 T 1.3 1.9 0.8 0.00Q 2 0et 2,570 0.03 0.03
Tiu 5.7 1.0
;) T Jul 2.3 1.0 2.019
w3 T 1.9 1.0 1.0 9.001 7 Ju 5.9 1.3
7T Jul 1.7 0.3 8 Jul n.ag .5
- . 22 0t 2,570 0.08 0.08
mh 7w 1.6 1.0 1.0 0.001
T 5.7 0.9 10 fe ¥
-] T 2. 10 2.029
w T 1.6 0.8 0.8, 0,001
T 3.7 Wegligivle 0.9 &0 ey
o W3 LR 23 10 2.93
mé T 1.6 1.2 0.6 0.002
T 5.8 Yegligidls 0.9 E- ) T 2.5 730 L5
73 6.0 150
mT 7 Jul 1.6 1.3 0.9 0.002 8 Ja 0.3 F. ]
T 3.8 Negligivle 22 0et 2,570 0.1 6.1
ms 7 1.7 1.1 0.8 0.008 15 ey
T 5.8 Begligidie of M T 2.6 1,000 1.3
E_BY Tia 5.7 0.8 0.006 as 7 Ju 1.2 2,000 2.4
3 Ju a3 Q.10 70 27 1,0%
2 0t 2,570 0.01 0.01 T 6.0 20
LYY 3.3 100
n? T $.7 0.7% 0.007 20t 2,50 0.17 0.17
8 .3 0.13
2 m 2.3 o.08 0.02 300 2 ¥
°E. &) 7 2.1 1,000 1.
>3 7 Jal 3.6 .28 0.011
8 Ja 2.2 0.17 800 e ¥
22 Oet 2,310 of M3 8Ju n.6 0 D.te
R Y 7 Jul 5.6 (5] 0.b 120 1t B
8 Jul .0 1.0 ot b T 2.8 100 2.3%
2Ot 2,570 0.01 0.01
ot of
E_ B 7 Jul 5.3 [ 0.8 Staxe 7 3.0 % L
15w 3.0 w
22 %t 270 ’ 0.01 0.01 a6 7 1.2 200 .2
T 2.8 ©
6 LS 1.2 1,000 1.2 T 6.0 1
7wl 5.3 100 22 0ct 2,570 0.0y 0.3}
T 3.9 1%0
8 Ja ».9 F 100 e ¥
208 2,570 0.0 0.0h or W6 T 1.1 1,000
HE L § 00 re v
7 7 Jal .2 1,000 1.3 ot M6 7 I 1.0 100
F- g Tl 1.2 800 1.0 eat of
1 Jad 3.3 % Stahe 7T 3.0 s
7Jad 5.2 %0
S ».8 10 F I 7 Jul 0.9 1 )
2 %t 2,570 0.09 0.0% 7T 6.1 1.3
8 Jul 1.7 0.4
2 0t 2,570 0.03 2.9
V4
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RS 1 MITATION M, LTS PRLE IT {Coatd)

Matie - ) tas .
(1980)  Afver 0
)T ) T T 7
N s 7T M ) [ X1
Comay Resd T Jul 3.1 3.0
TN 3.3 5.0
E- R T 0.9 1
T ol 6.1 0.6
8 Ja n.T 0.18
2 0y 2,970 0.0
=9 7 M 0.8 0.2
LR .1 0.12
2 et 2,570 PR
;W T Jul 0.8 0.13
8 Ja n.d %l
2% det 2,570 0.08
aun 7wl -5 4 0.1
8 Jul n.8 0.1
22 Ot 2,5TO 0.0%
2 8 A 0.12
22 Ot 2,570 0.03
- 8Ju 2.3 %12
20t 2,970 0.0
2) 8 Jul .3 0.1%
2 et 2,570 0.0
b A T oul 3.6 10
8N 2.2 0.3
2 Gt 2,570 0.09
60 £t ¥
o BN 8 Ja a.0 -
s nre
LE & 730 .6 w0
23 TN 3.9 600
8 Jul .1 F o]
22 Crt 2,570 0.09
26 73 1.6 TO
T Jad 3.3 L5 ]
.8 .1 0
22 %et 2,570 0.08
fald
ot X6 8 Ja &) 10
27 TN 1.3 0
T Jul 3.5 ™
8 m 0.0 $
22 Oet 2,570 0.03
R0 e ¥
o 2?7 T Jul 3.4 100
2 s T Jal 2.1 150
Commy Rond 7 Jul 3.2 »
Tl 3.6 b
F- ] TN L4 100
T Jul 1.3 L.}
T Jat 5.9 13
T Jul 6.8 13
3 Ml a0 18
100 £t ¥V of
28 7 Jal 1.3 10
29 7 Jud 1.4 3
7 Jul s.0 1.9
8Ju 8.0 0.12
2110 7 1.3 0.7
T Nl 5.0 1.0
8 Jad 2.9 0.1
20 7 M 5.1 0.7
8~ n.9 ol
2 2 TN 3.1 0.8
dJa n.9 0.1
21 7 Ml S.1 0.9
8 Jul 0.8 a.1
a1 7 Jal 2.4 6.6
8 Jul 2.0 0.1
22 Oet 2,570 0.0

0.03

¢.0

0.0

0.0%

0.03

0.03

0.03

0.09

0.0}

0.00}

0.006

0.008

0.008

0.9%
o.M

o.97

0.5%
6.31

0.4
0.3

o.1

0.013
0.08

0.00%

9,006

0,003

0.00%

Natiem hte Tim
(1968) After
oure ar/hr wr/hr
xn? T Jud | 9 2.0
L .0 Q.1
22 0et 2,570
23 7 N2 2.2
LIE5 Y .Y 0.1
2/ Oxt 2,510 0.03
204 7T M ,2 3.0
8 Ju (3] 0.13
2ot 2,57 0.0%
EL B T 1.7 w0
7 Juy a3 13
LIE,Y 2.6 1
220t 2,TW ¢.0
Ot ¥
of 99 8 Ja ».6 10
x6 7 Jud 1.6 50 00
7T Jul a3 Y0
8 ».6 2
LR .2 b]
220t 2,570 0.08
rv
e q6 8 Jal .7 0
xN? 70 1.5 30 200
Tl [ 9 ) 100
8 .7 9.3
9 Ml .2 2.3
- 20t 2,570 0.0%
e Tl 1.4 100 ]
T M 5.3 1
T dad [B 5
8 Jul .7 1.9
= ot 2,570 0.0
N ond 7 Jal .3 E (3%
Cammy T Jd 3.1 . 0
hond 17 a (Y 1%
x99 7 $.3 3.8
3 ».7 0.3%
F o] 7 Jad 5.i 1.%
LIE Y ., 0.2
Kan T el 5.2 1.0
8 Jul .8 0.17
N 12 T Jad 5.2 2.9
3 n.8 0.13
xn 7 Jal 5.2 0.8
am .9 .12
N ud
il d 80w 3.9 0.1%
E. Y T Ml 2.6 .13
7 dad s.7 0.12
LIRS n.y .15
= =t 2,57 0.0%
E T Ml 2.6 0.13
7 Jul 1.6 0.12
8 Jul .9 Q.13
2 Ot 2,5T .0
23 T Il .7 0.1%
7 Jud 5.6 0.13
sJa N0 0.1%
22 0et 2,570 0.0
F R TN 2.7 0.2
7N 5.9 0.2
LY .1 0.1%
@Ot 2,370 0.0%
E- B ) T 2.8 b
7 Jad 3.5 1
4 Ju ».1 Q.13
22 Ot 2,57 0.02
=6 7 Jad 2.8 Y]
T Jul 5.5 -]
LIRS ®.1 3
2 Ot 2,510 0.0

170

Tose face Neadl
m‘—@r\' T
q leld

0.0y

0.9}

9.0}

0.08

0.08

0.0

0.0

0.03

0.03

0.02

0.0h

Calculated
Mol Hour

e Closed mee
«=/ny wr/hr r/nr

¢.011

0.01)

0.018

.56

Q.55

9.3k
0.56

0.0%6

0.03

0.008

0.007

0,906

0.9

3.001




M2 5.} MIEATION AW, LITTLE FELLER I (Cantd)

—%oen Tats Wesdlng Boee Yate Readlr
Statlon Date N aleulated Natiom tate Time Tordes  NITFONCY - Catculates
(1548) Aty 0 0 Rl Nour (1962) After e 3 Vel No.r
— Open Closed _ Dome Mate Shot Oose Mac»
boure wr/hr wr/hy wr/hr wr/hr r/hr houre wr/nr m/hr ar/nr wr/hr rrne
a1 7TJa 2.9 1 0.47 ’ill 9. 7 6.3 0.2 0.002
7Jad 3.0 100 LI N3 .9 0.2
8Ja ».2 [t]
n Ot 2,570 0.06 0.06 will 10 T el 6.0 0.6 9.206
| JENY n.9 0.1%
2 ond T Jul 2.3 19 13 0.12
Commy Rand T Jul 1.0 F F ] ml 0 T 6. 0.2 0.202
PRl T Jul 3.0 %) 0.17 2 ad
7 Jul 5.6 » Morgeatiaw 7 Jal 2.9 0.3 .2 0.501
8 Jul *.) 1S .
22 Ost 2,570 0.8 0.0% N and
. norgeatiaw T Jub 2.9 0.2 1.0 2.0t
R9 7 Ju) 3.0 3 0,12
T Jul 5.3 16 B -t
8 Jul .5 2 Nargesttaw T Jul 2.9 0.8 1. 2.301
220t 2,570 0.03 0.03
37 and
F Y 7l 1.6 0y 0.008 Morgrattew T Jul 2.8 0.2 1.0 .20
8 Jul n.6 018 !
831 n.6 2.0 Pegifte and
. J0 T 2.8 0.2 1.0 .0
32 7 Jul 3.6 0.1
8 Jui a7 .13 Pagific and
4 1 2.8 0.7 1.0 2000
») 7 Jul 1.3 o.h o.008 .
8 Ja n.7 0.1% Parifis
and Oles FEY 2.7 6.1 1.0 8.201
FRY T Jul 1.3 3 0.cam
T Jul 3. » Qet Clem Tl . 2.7 0.5 1.0 8.201
[ ».8 0.9
Glee 6 T I 2.7 .0 1.0 0.003
ns Tdul 1.4 133 0.20
T 5.9 » Clm T N2 2.6 13 » 0.008
8 a1 A8 3 .-
Clea 23 T Ju 2.6 .0 o 0.582
=6 174 1) » 0.1y %Y .3 1.3
7 Jul 6.0 13
8 Jul n.9 Y 13 7 Jal 1.2 6,000
»1 7 22 3.3 18 a8 F R0 1731 1.1 2,300
7 6.0 10
s Ja s.0 2 z Tl 0.9 x
=3 17 I3 0.9 3,000
38 7T 2.3 F. ] 8 0.09 2 7 Jdud 0.9 6,000
1 Jud 2.9 ] ar 7 Jad 0.7 200
T 5.8 .12
LY 6.0 10 E % 7 0.3 30
T (X ] 8 9 7T 0.% 100
8 Jul 8. 2 > 6 7 da 0.9 3,000
nr TN 0.3 000
F 7 Jul 2. ] 7 0.7 . .
T S 1 A= 7 N 3.2 [} 3
7 dul 6.8 8.3 8 Ju . °
8 8.2 13
A2 7 Jul 3.3 3.3 0.31%
2 7 Jul 3.8 w .1 [ E5Y 2.9 9
LI {"Y 3. 13
A’ &Y 3. 5.0 3.0
) T 5.0 s 0.0M1 8 Ja 21.6 0.6
8 Jul E-B ] c.3
2.8° 7l 1.3 0.9 v, 0n
mh 7 $b 1.8 0.01% 8 Iul 2.t °
8 Ju 3. 0.73 .
[ TN 3.9 [ bl
s T Jul 2.6 3.0 ] 0.01 .
7 Ja 3.9 2.0 A 7T 1.6 [ h)
8 Ju E ) 0.8
¥ o F Y 3.7 ° :
[ I3V ERY 17 3ul 2.8 10.0 10.0 o.om8 .
8 Jul 5.6 1.3 1 17 b2 [}
8 Ju .6 2.0 R
144 1M 133 [}
will 2 7N 6.1 12 o.11 8 Ju a.9 0
8a 7.6 1
' 7 a1 2.4 .
rill ) 7 6.1 9 0.008 8 ra 1.9 a.9
LI 8.6 1.3
1 T Jud ».0 8.3 .
L b T Jal 6.2 ] 0.19 8 Jul 2.8 0.8
81 8.7 2.3
v 7 Jul 1.9 (X o2
w11l $ T 6.2 n o.n LJESY 7n.7 0.9
8 Ja A 9 .
n T 1.8 2.6 v
prill 6 7 e 6.2 b} 0.3% .
[ 3 1TY ».T 9 nt T 1.7 0.3 c2?
w1l T Tl 6.3 8 0,08
L JUNY a7 .5
pridl 8 7 dad 6.3 0.8 o.008
LI . 0.2
* Sropping yrode mmsureasat.

' panuts Meea station resened Wy helicoprer
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SMLE 3.2 LITTLE PRLLER (1 JORES.

All fllas recovered on D) days.

WIE Biid UL — Ll ) .1 Al 4idd, —
Station orreeied . Station Bta . e Camnn Gwa  forrer it
A
’ f r 4 v T T T v &:-
] ardin 1 > 2,90 > 1,100 27 w0 )
i ardis 2 > 2,500 > 1,000 B L) 2 0
3 fardin ) > 1,000 29 % %
‘ lareln b 1,800 1,20 > 1,000 F 3 2 te
] andin 3 ko] > §,00 F 3 19 11
ardin § $30 120 o .2 15 10
Yardin 7 o 290 E ] 8 12
arein 8 P 8 1t
“ardin 9 20 180 F 3 8.
ardin 10 F LY 3 ., LA
2T . 0.,
Pousll t > 1,000 ] . 0o
Porall 2 > 2,300 » 1,000 E W) . c.6
Poeell 3 1,600 > 1,000 B 4 ()
Poell ¥ 1,h00 %0 6%
Poell § 600 %20 E: Y 3] LD
Poatl § 450 110 32 -] 17
Po.ell 7 3] sé0 360 200 2} 18 28
Povell 8 B2 nse 62 4
Porell 9 140 F B L] “t
Porvall 10 129 170 LX) & 1o
Ponell t1 37 a0 1%
Povell 12 ] 109 »8 160 2
Powll 13 [ L 29 (] 130
Poroll 18 %) Al 2 10 b
Povell 13 21 1,150 1,000
Povell 18 »12 2,30 1,20
Povell 17 n1) 2,30
Porell 18 Es Y - 2,50 1,100
» 18 > 2,100
Posnole ) > 2,300 > 1,00 016
Pounole & > 2,%0 > 1,00 an
Poxhole § 2,%0 3.50)’ > {,000
Yoxnole § 1,10 > 1,000 x1 0 18 I,
Toshole 6% “00 x 2 Fs) 1y
Posnole 8 $00 19 x) «Q 2,
romhels 9 0 ;.; L 58 b
foxnole 10 19 3 7 7
Tounals 11 w x6 W0 k]
Touhole L2 x7 70 1%0
x38 10 2am
Pouton o 0 x9 v be sl
Boiton 2 n 17 - x 10 \® o 23 190
Bouton ) ” 2 x 1l 8o LN
Soiten & © n x 12 960 1
Souton § \g ¥3 x 13 1,390 > 1,000
Bouton 6 ™ (2] x n > 2,50 > 1,000
toitan T 1%0 9 x 19 > 2,%0 > 1,000
BSouton 8 190 120 16 > 2,500 > 1,000
Bouton 9 . 230 140 x 17 > 2,500 > 1,000
Bouton 10 bl 8o x 18 > 2,500 > 1,000
Mouton 11 o 0 x 19 > 2,%00 > 1,000
Boutan L2 Al 200 XX > 2,500 > 1,000
Pouten 1) a0 o xn 1,640 » 1,000
Bouton b 1,0 1,200 > 1,000 xn 1,100 > 1,000
Pouton 19 > 2,50 > 1,M0 xn 680 520
Souton 16 > 2,%0 > 1,000 x » 340 (5]
Souton 17 > 2,500 <8 sl 12
touton 18 ¢ x % 150 zo0
e 290 0
21 » 17 w1 " w
:_: i 3 : 202 » ] 2
A 9 3 ) bt 3
3 % % Q E 150 100 6
26 5 o ms3 no 170
7t 110 n w6 e et
8 150 * n7 o pied
29 190 it we 90 > 1,000
210 260 80 w9 1,90 > 1,000
11 1%0 20 2010 20 2,00 > 2,%00 » 1,000
2 12 15" 310 il > 1,000
21y 70 > 1,000 w12 > 1,00
> 1,0 > 1,000 20 13 %0
»ny 2,b00 2,000 > 1,000 ;g }; 2 1o 120 > ‘»<:°°
> >
: ?r 2,30 1o 016 110 ~
»n > 2,%0 mT 50
E) >2 1,000
2 : > a:m 1,000 Ty 1 13 1
an 2,00 1,000 K2 12 r
% 1,09 1,090 1,000 ) ” »
2% 810 520 ELA) 150 130
an [5,] 290 T e 0
P ) 180 20 s 610 120 3l
un 9 ¥ 110 2¢ - R 69
AY 0 %0 x s > 1,000
2 19 16 9 0 o
P 130 [ LR 160 180
2N 10 by FI38) 8% e ]
2N I3 50 FIRt] s2.h 92 260
E ) ™ 1S4 ki) )
a % [ )8

¢ Law Section ).1.B
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MR 5.2 LITTLE PELLER IT X8 (Cantd)

All filme recevered o D) daye.

)\« L3

o

v

Conmn
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orrecta
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¢ See Sectiom 3.1.M
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APPENDIX C
JOHNIE BOY DATA

TABLE C.1 RADIATION SURVEY DATA, JOHNIE BOY
TABLE C.2 JOHNIE BOY DOSES

LAl sl
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TAME C.1 MDIATION RWVET DATA, JONNKIR SOV

Time

Nasion Oate Afer

(1964}  saes
-

Yayes 1 23 0 1,500

Vayes & 3Gy 1,30

Tayes ) nNos 1,50

Vayus b u Jal 6.9 10,000
» M M1 20
3w 2,50

Vayns § 1 el 6.9 17,000
% w 13
I 0 2,50

vayws & JURE Y 6.9 1,600
2) Qet t,%00

vayoe T JRRE N 6.9 1,000
13 0et 3,50

Vayss 8 JORR 1Y 6.9 2,10
2) Ger 1,500

Vayne 9 1 M 6.9 1,00
23} Oet 1,50

Vayne 10 A 6.9 1,000
23 Oct 1,

Viyes L1 11 Al 0.5 9,000
M oAl 6.9 ™o
23 0t 2,30

vayne L2 u Al 0.0 8,000
H N 6.9 600
1y 0ey 2,50

vayne 1} n Al 0.08 5,000
JUgR N3 6.9 0
21 0t 1,50

vYayos 1M U 0.88 &,5%0
ad oAl 8.9 w0
2) Oct 2,500

Vayns 13 1L M 0.8y 3,50
U Ml 5.8 s
13 Ot 1,500

Meeae ! 1) 0% 1,500

Azcess 1 13 O 1,50

Accese ) 13 0t 3,30

Accese b 1) Out 1,300

§ vay vetvess 7

Accoss M A Y JLRE Y 6.8 10,000

Acsean § U a 6.8 7,000
73 Get 1,50

130 fr fras

Ground Zaro pRgr iy 8.8 6,000

Access § U Al 6.8 80
T3 Oet 2,30

Accesa T na 1.9 1,%0
n A 6.8 3)0m
2y Gy 1,50

W Mo of

Azdses T JIgE N Y 3.9 10,000

Aceens 8 JEQENY 3.9 V50
u M 6.8 1,000
23 Oct 1,350

Accose § u M s.z 3,000
u Ml (3 1,50
23 ey 2,%0

Azcess 10 JARE VY 3.9 3,000
SN 8.8 1,000
1] on 1,%0

Access L1 JEQR N Y 3.9 1,600
U M 8.7 800
2] Oes 2,30

Access 12 JLRF Y 3.4 1,00
u Nt 4.1 b
13 0y 1,50

‘ecess 1) 1 0.68 10,000
n Ml 3.8 1,000
U Ml .7 300
12 M 19.9 200
13 51,1 )
15 us 9
18 A 171 1Y
26 Nl Yo 1.0
23 Oet 2,500

Access L& JORR Y 0.48 7,000
u M 3.8 100
2 ML 19.% 100
13 Al 17.1 1 39
JLIENY us 4
18 in 1.9
26 A b 0.8
23 Oet 1,500

Tiee se_Rate Readl Caliv.ated
L low Stotica mts APt ma—rgr@g et Rour
e Tose Mate (1968} Shot 1a leld Soee Rate
Cloeed L) Closed
743 r/hr Bours ﬁ ar/hr rour
20 120 Accens 13 uar " 036 6,50 3.2
JERR Y 1.4 &0
L] 0 u Nl 8.7 oo
12 Al 9.3 )
n u 13 A 30.1 20
16 M us S
ue 18 Mt in 1.8
26 N1 360 0.5
9.0 9.0 23 0t 2,300 o.2% 0.2%
n sccesn 16 M Al 0.9% 9,%%0 1.6
. u M 3.8 30
3.8 )8 u 6.7 0
2 M 29.4 &
1 Lg Nl b IERY 20
2.2 2.2 16 AL 18 ]
18 AL n 1.4
3 26 N ¥%o0 <0.%
3.7 1.7 2) Ot 1,500 Q.13 3.1
n Aczess A7 n M 0.3 4,600 2.0
1.0 1.0 R Y 3.8 %0
DM 6.7 30
13 JUR XY n !
0.8 0.8 23 0et 2,500 0.1t 2.1l
10 Access 18 n N 0.92 &,3500 L3
0.6 0.6 u Al 1.8 300
u Al 6.7 200
7.7 230t 2,50 o.12 o.1¢
0.8 0.7 Ascess 19 u M 0.5 2,500 [ 553
JS S, 1Y 1.8 %0
1.0 U M 5.7 0
23 O 1,%0 Q.o 0.08
0% 8.%
Actess 20 1 M 0.0 2,000 2.9
[ 9 Y un M 3.7 7o
u M 3.7 100
0.2h 0.2
300 £ scwts of
(W] Accese 20 JURR N § 6.1 %0 3.9
0.19 .19 Jetty FIRNY %L 0 %20
Ld
.7 ey 3 n M 7.1 10,000 uo
2% ML ¥ 20
0.43 0.13
ey b u M 7.4 8,90 b1
100 100 % M 131 10
34 w T : vy 3 u 7.1 1,000 M
6 M 8 (8]
ka4 ”
ey 6 JERR Y 7.1 2,000 2
12 12 :
Seesy T pERR 1.3 1,%00 16
0 breey 8 2 1.1 900 )
” ety 9 M 7.1 6% .5
(Y [ WY
. ety 10 u M 1.0 500 5.5
7o ety L M 1.0 o $.2
53 ety 12 n M 1.0 190 -1
(8] [ 3
ety 13 LM 1.0 K 2.3
»
Porty L6 A 7.0 180 2.8
1.6 1.6
ety 19 JERR 1.0 160 [YH
b Joye ) W N » 0 0
1 Joyes b M b \r i)
1.h 1.8 Joyee 3 U M b.2 10,000 $6
“ 26 Mt 13
Joyee § 2 M Wy 6,000 1%
0.9 0.8
Joyee 7 u M g b,000 23
10
Joyee 8 u 81 2,50 R
o.M o.bh
. Joyes 9 1Al 81 1,50 .2
.3
Joyes 1O At 1 1,%0 4.2
0.3 0.9
Joyes 11 M 11,50 22
1.0
Joyes 12 u Al a1 3,000 [}
0. % 0.3
N Joyee 13 PN Y (193 500 M3
5.
Jayce 1b A L% 3 s00 2.3
Joyee 13 JIRCRY w1 o LR
AL 0t 2,50 8,0 1.8
JAA 2 23 0t 2,50 (W] PRS
0.29 Q.29
I3 JUREAY 7.2 10,000 S
3.8 23 02t 2,50 3.3 3.3
I8 u M 7.2 3,00 )
18 Al n n
1) Ot 2,50 1.9 1.2
YY) n Al 7.1 3,00 3]
0.7 0.26 18 Jul n 12
30t 2,300 1.3 1.5
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ML C.1 MIATION XBVEY AW, JONTS W07 (Contd)

= E i EE
Afver wiim o Afver Bl Rowr
ot an ! 8. Owse Mats

Natiea Dk ol Dowr
(1980) c tose Mese {1988)
6 JTE mn ] o M 27 [LRRY in [
1 3,50 1.0 1.0 19 Ot B,M00 0.0y 0.
a7 8 b mn [ % ] 8.9 JMA 18 1 A 0.9 %0 0.13
o 1,00 [, 0.6 jIar 1 [} 20
T NS n [}
L 'Y | 1 A 1.8 9.6 19os 3,0 0,03 0.
S b M 3
130 3,50 0.y (%) A T9 u M 0.% 100 o
o oAl 4.9 0
LYY ) um 0.8 10,00 1.6 16 M in [}
u M 1. &0 190t 1,60 0.0) 0.08
12 Jad 9.3 30
JURY 37.¢ % ¥ u 0.5 1% 0.00
16 M us u u Al 6.9 10
18 M n 1.3 18 A m °
% M ¥ L3 19 Ot 8,000 0.0y 0.
130 1,50 0.38 .28
) u M 0.5 1% 0.07
M 10 u M 0.78 8,000 [ Y u an 8.9 10
JSRR Y 1.1 500 190 1,00 0.0y o.ce
13 M 9.9 X0
13 M 7.8 L] TS ] [N 0.92 L3} 0.08
16 M us 9 JSEE Y 6.0 6.7
18 Ml n 1 18 M mn [}
% M b 1.3 190 1,000 0.03 o.at
1) 0t 2,50 0.2 0.2
A 13 JURE 18 (8] » o.013)
20 u M 0.78 3,7%0 AL Ml 6.8 [ X
PR Y T o 18 b n <
2 M 9. 00 19 0et 2,000 0.0% [X- ]
13 M 37.8 »
16 M ua ¢ I B un a 0. » 0.013
18 M n 1.3 TR Y 6.0 [
% n o.7 18 Jul mn [}
19 0rt 2,%0 0.9 0.13 19 Oet 2,000 0.0 o.0¢
E TRt ] JIRE N 0.79 3,30 3 a3 u M 0.% » 0.03)
u M 7.1 » JVeE 1Y [N (%)
18 M n by 18 ML n [
19 0t 2,000 0. o 19 Oet 1,000 0.03 0.8
[TV R\ u M o.71 3,%0 t.? JM & Oay u M 0.08 20 0.009
n M 6.6 %0 4 19 Oes 2,000 0.0y LK. ]
18 mn 0.9
19 Ory 2,000 0.1 0.1 I n 1 M 3.6 1,100 .8
19 0ctr  1,M0 0.0% 0.29
I 1V JIRE ) 0.79 1,50 1.9
u a 6.6 0 N JURE 11N .4 1,0 $.7
18 M mn 0.7 - 18 Ml m 1.9
19 Oee 1,000 o 0.10 19 Oes 2,000 o.M o.M
3418 u M 0.73 3,000 1.3 P TN n 1.9 1.8
1 6.6 20 19 et 1,0 0.6 0.9
JUR Y m 0.3
. 1o 2,00 0.10 0.09 A W0 n M 1.10 3,000 3.8
. u MM 1.2,
16 1~ 0.7 1,70 1.1 JTESY n [}
1 a 6.6 uy 19 0cs 2,000 [ 84 0.6
18 M mn 0.
19 Ot 1,80 0.07 a.08 F TR pig ) 1,13 b, 000 (1
n M 3.9 3,000
A 17 u M 0.7 1,50 o.g 18 M mn (%)
u 6.6 130 19 0t 2,000 1.0 1.0
TS mn LA
19 Ors 1,M00 o.08 0,08 A u 1.16 6,000 6.7
JURY 3.9 h,000
2 18 n M 1,000 0.63 B M m 8
JTRE XY 6.6 1% . 19 0ry 1,000 1.3 1.0
18 M n Q
19 Ory  2,M00 0.09 0.09 JAL Y um 1.19 8,000 10
pIRE ) 3.3 S, a00
E. TR JURE N 0.6 90 o.& 19 Ort 2,000 1.9 1.0
1 Jal 6.6 9
18 M n [} M W 1 Nb 1.20 10,000 12
19 0t 2,000 0.0% o.00 JTRENY 3.9 6,800
18 in 1
0 1 M o.67 0 0.3 190 1,00 1.3 1.0
18 M n o
190t 2,M0 0.0% 0.08 YY) u M 1.3 8,%0 »
18 m 18
4 1 JINR 13 aéT 330 0.% 19 0ex  1,k0 1.8 1.0
u N 6.6 0
18 M n [ A W n M 3.9 10,000 3]
19 Ort 2,000 0.08 0.03 18 mn n
19 0os 2,000 1.3 1.0
A n IR Y 0.4 Mo oy
u Ml 6.9 v I AT B M n » »
18 n [] 19 0=t 1,0 2.0 2.0
190 2,00 0.08 0.03
' A M8 18 n 8 %
1) u x om W - 0.2% 19 Ot 2,M0 .0 3.0
1 Mk 43 »
18 A m (] N w 18 Al n ™ uo
19ore 1,000 0.00 0.0y 19 0=t 2,h0 [ (X}
F77E ) JIRES 0.61 WO o.n M %0 19 ort 1,00 8.0 1.0
u Ja [%] » 19 Get 2,800 u 10
Ty n (-]
190 3,00 0.00 0.0y 8 31 19 0ss  2,h00 u 10
M 23 u 0.0 YO 0.19 JaA 93 19 Get  1,M0 3] N
1M 6.3 L)
8 n o A ITA JUAR 1% 1.06 1,000 Y
19 Ort 2,000 0.00 0.03 L 1.6 1,100
18 M n 2.9
A 2 1 M 0. 3. Y0 o.u8 19 Oet 1,000 0.0 e.%0
oAl 6.9 1
Yy n [] JAA WA u sl 1,05 1,000 [
19 ey 8,M0 0.00 0.0 TR 19 .
, 19 Or¢ 1,400 ERY a.1r
m u M 0.0 1% 0.13
u 6.3 n A 394 u M 1.0y b0 Y
M 1 3.9
19 0 3,00 0.1% 0.18
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T T Tl R

DL C. L MOATION REVEY AT, JOWIS WY {Camtt)

W . L i I Telculated
nasien o Afvae Bl e atiom - 1) After oL Bour
(198m) - tose hate (1948) f 23 ) g Dose Rate
_________F._.__W—%a—ﬂ;a!——m— ﬁofr_m- cw-«;_________
- -, -, [} wurs 7473 -r ar rrar
FYy Y u s 1.8 1% 0.13 ne u A, 7.1 1,800 20
8 Jub 13,3 bR ] 18 M m 8
1908 1,0 9.9 o.08 190t 2,000 1.4 1.4
E TRNVY JTRE 1Y \.0 IS 3 0.4 A 10 SN 1.1 3,60 29
T Y \® 1w JCRENY n 16
19 Oy 1,0 0.12 o.u 19 Ous 2,400 t.7
S WA u Ml .98 M 0.1x A n 7.1 ),900 3
I Y ™ 4 . 18 M mn 15
9o 3,%0 0.1h 0.13 19 Oct  1,M0 .9 2.4
Ja W3 U M 0.9 1% 0.1} 3 12 n Al 1.1 6,00 &%
Ty Sl ] 9 8l in 15
N an 3,50 0.3 oW 19 Oct 1,00 (3] bl
) L sast T3 ft west
FYRSTY [SRENY 0.9 100 of JA 1) u M 1.1 10,000 1o
JAA MM VRS 0 0.8 0 0.0h JA L) 18 Al m L] 61
JUIR 1Y 10 1.4 19 Gt 2,00 2 2
T3 oey 1,50 0.9 0.08
A 1h 1) Oev 3,50 20 20
J8A VA u N .87 bod a.08
15 N A 2} 415 23 Oct 1,500 3 3
130t 2,50 0.16 0.1%
A L8 18 AL m -+ 160
2 A 10 M 0.4 n 0.0} 23 Oet - 2,50 ] ]
V- I Y L0 33
2y 0er 3,50 0.19 0.18 JA L7 Ty oer 2,50 & 30
I8 ATA JURE Y 0.8 2 0.0 8 2y Oet 2,300 90 90
JL R Y 10 114
13 0t 1,50 0.19 0.18 19 Ty oer 2,30 %0 380
M WA n M 0. 18 0.016 PR 23 Oet 2,300 190 190
A M 1™ 1.9
23 3es 3,50 0.0h 0.0y unu 230t 2,50 140 180
JAA M4 U Nl 0.2 13 0.012 an 23 Oet 2,%0 ] -]
8 M 1T 0.6
30t 2,50 0.0h 0.0% 23 13 0t 2,50 n 1
JAR S0R u M 0.7 10 0.008 nn Nl mn » uf
18 N 3.1 ° . 23 et 2,5 6 [
23 0et 2,50 0.04 0.03 -
P 3 ] u ™ 7.2 10,000 1e
20 514 JURE N .77 10 0.008 JTENY m 10
8 Al 10 [ 19 et 1,0 3.8 1.3
33 0% 2,%0 0.08 0.03
A 26 na 7.3 6,000 ]
Ia 924 u Q.73 1 - 0.00% B i 8
8 M e [} 19 ot 2,0 2.2 2.2
23 0et 2,300 0.03 0.
rn u 1.2 3,50 38
3 334 ik 2.73 [} 0.003 pLIE m b]
B 10 0 19 Oet 2,%00 1.h 1.6
3 Oee 1,300 0.08 0.0 .
18 Mz 1.2 1,50 6
A I u M Q.69 b) o0.008 18 A m $
KRN 10 Q 190t 1,00 1.2 1.2
19 et 2,00 o.m o.c¢
A 29 n M 1.2 1,000 L
JM 554 10 Nl 0.67 ] Q.00 Y. I¢ 5 mn ]
18 M 110 o 19 Ot 3,800 0.3 0.3
19 v 2,M0 0.8 0.
JA X 1 Jal T.2 T35 d
Jaa S6h 1 Ja 0.65 1.3 0.00% 18 ML m 1.5
JLIE 1Y e ] ] 19 Gt 2,M0 o.n EItS
19 0t 2,000 o.08 0.
£/ 1 u M 1.2 600 -
2 3TA JTRE N Y 0.63 1.3 0.0008 TN m 1.5
8 A '™ 0 19 Oct 2,800 9.2 d.2%
19 Ot 2,000 P4 0.0 0.
nz u M 7.3 so0
A S84 1. IE 13 0 ° 18 Jal 1T 1.3
190« 2,M0 0. 0. 19 Oey 1,00 1.9 1.9
2 598 1M 0.60 1 0.000% nn JLRE MY 1.3 o -
18 Jul e L] 8 Al mn 1
19 Ges 2,0 0.1 0.8
204 GCA 18 1 -]
L 0o 7.3 0 -
2a fud [L.ENY b3, [} 18 Ju in 0.%
19 Ot 2,M00 0.1 e
A oA 18 i 170 [}
38 U N 1.3 150 -
E- B u A 1.0 130 1.9 19 0t 2,800 0.06 SN
TN n 1
190 2,000 o.n o. 1 ¥ 19 Oct 2,800 0.03
nt (TR N 1.1 o 5.0 Aan JURE N 7.3 »
18 M n 1.3 19 Oct 2,400 0. ]
19 0t 2,000 0.13 0.2
i ) oA 7.3 3
A3 n i 7.1 550 6.1 19 0ct 3,0 0.0 .2
10 Ml mn .7
1904 1,00 0.17 0.1% AW u 13 13
19 0ct  2,M00 ax .2
P 9y u M 1.3 0 1.1
TS mn 3 F/] u Al 1.3 u
190 1,0 0.28 0.28 19 Oct  2,M00 a2 P
A8 M 7.X 1,000 53 JA AL u M T.0 b} -
18 Ml n .3 19 0cr 2,00 o.o® M3
190t 1,000 1.2 12
JA b2 n Ju 1.5 3.4 ..
e u Al 7.1 1,000 u 19 Oet 1,00 0.08 P
18 A n [
19 Ot 1,400 [ 2] °.7 A b)Y 1 Ml 1.0 1
19 0ct  2,h00 0.02 bRt
nr 1 Sad 7.1 1,200 3]
B Al m 3 JA M 19 Oct 2,800 Q.08 3
19 et 2,000 1.1 1.0
Ja ks 19 Oet 2,800 0,02 i
nr M A 1.4 3,700 19
[T mn 8 N JTgE R} 1.0 w00
190 2,00 1 1.3 u Ju &9 1% .
19 Ot 2,00 0.06 3w



SANLE C.1 MDIATION SURVEY OATA, JORNTR IOY {Contd)

Calrulsted
Aﬂtr el Bour
Ooee fats

Tiee Doss Aate Meedin,
Station tate snatica tate  After rn..—-!?_r‘zgg;r:‘r
{1962) 3 m‘ {1962)  Smoe Bie
1t Cloud
oure ,.E /o 1243 hours ar/hr u"ﬁ ar/hr rnr
n2 u Nl 3.0 % 2.1 nn JIRE NY 0.60 * 100 0.95%
u &9 %0 u Nl 7.8 10
19 O 3,0 0.09 0.09 19 0=t 2,00 .02 0.02
a3 u M ] ™0 2.8 N JERE V1 3 0.58 L0 G.0%
u Ml L) ny JTR N 7.h 9
19 Cev 2,000 - 0.11 0.1 19 Oct 2,400 0.02 0.0z
L RY JIRENY 1.1 1,30 5.1 39 maa - 037 s 0.026
n A 6.9 300 . 0 a 1.4 1.%
19 0ct  2,M00 0.18 0.15 19 Cet  2,h00 0.0¢ o0.c2
ns u 3.1 1,800 7.1 n u A 0.9% k- 0.0t7
u A 6.9 800 JERE WY 1.8 0.%
19 0t 2,0 0.28 0.28 19 Oct 2,400 0.02 0.02
s u 3.1 300 12 N u M 0.3 26 0.011
JRK Y 6.9 900 u 1.4 0.3
19 et 2,400 0.7 e.7 19 Ot 2,M0 0. 0.02
N1 1 Jul 3.1 3,50 n nn 19 Oet 2,800 0.02 0.02
u M 6.9 1,100
19 0et 2,M0 1.k 1.4 JB CAT JIQE NS 3.51 23 .ot
k¥ AL 6.9 1,000 20 X1 n Al 6.6 100 0.98
EL RN p3Y 1% 1T A 18 15
19 et 2,k 1.0 1.0 19 Gt 2,000 0.0% 0.0%
25 1T sast x1 u 6.6 150 1.5
ot B8 na 3.1 10,000 » 17 M 8 »
19 Oct 2,400 0.09 0.08
TS £t west
ot D8 FRENY 7.0 10,000 uo x3 JIRE Y 6.6 2% 2.8
17 Al 188
ny 26 M 361 100 [ ] 19 0er 2,h00 0.1% 0.1%
19 Oct 2,00 19 »
Xh 1 6.6 0 3.0
D 26 2 ¥l b%, ] 1,0 17T Ml 168 [
19 Cet  2,M00 1% 19 Ot 2,000 0.1% 0.1%
au 26 a1 WL 2,000 17,000 xS JIgE Y 6.7 L3 -} b3
19 cet  2,M0 »s 1T Al 18 15
- 19 0t 2,00 3.1e 0.17
2 16 *L 2,100 18,000
19 Oet  T,h0 >400 xé n M 8.7 TS0 7.5
17 b 188 7
1) 26 AL ¥ 50 6.3 19 0ct 2,00 0.% 0.29
19 Get 2,M00 14
- x17 u Al 6.7 0 )
D n vest 17 Jal 187 [
of JB 1) 17 L, 4 1,00 1,100 19 et 2,800 0.84 0.43
50 £t east of xe M 6.7 1,800 1t
k BtY 13 s6.1 18,000 2,129 17 2l 187 12
19 0t 2,000 1.0 0.9
E, Bty 13 $6.1 10,000 1,1
17T M 187 200 x9 u M 6.7 2,000 EA
26 AL s 17 M 7 19
19 Oet 2,000 21 n 26 341 T
19 0=t 2,m00 1.5 1.h
E; Bt U Ju 1.6 10,000 2o
1) Al s6.1 1,000 x 10 11 M 6.7 5,000 .
17 A pL | 59 17 a 187 L ord
26 38 n 26 Nl 6L 15
19 Oet 2,000 10 10 19 Oct 2,400 1.7 3.6
E; B u s 7.6 5,80 [ S 2 vest
17 M 187 bt of X 10 u Nl 6.8 10,000 .
26 ML M L
19 Oer  2,h00 2.7 2.7 xzn 17 M 187 1,000 LA
26 Ju »1 12
b B Y4 2 Ml 7.3 3,000 13 19 ot 7,0 b1
9ot 2, 2.5 2.9
x 12 26 2l b33 1,000 2 2
b Bt JARE N 0.7% 10,200 8.0 19 cet 2,0 180 10
ol 1.% a0
17T M 187 7 x 13 17 M 187 2,h00 7
19 0et 2,30 1.3 1.3 26 Ml ¥ 1,100
190t 2,MU 1% 180
£ BU) u M o™ w0 /A 2.9
JURE N 1.3 » X 1t west
1T M 167 2 of X 13 17 ad 87 1,000 .
19 0t 2,000 0.1 0.12
X 1h na 7.8 10,000
7320 pIRE MY 0.688 3,5%0 2.3 17 M 8T
0 1.5 0 26 Jul BTS
17 M 1t 1.3 19 0t 2,800 17 16
19 Oet 2,000 0.09 0.09
x 15 JERE NS 1.8 6,000 e
nan JIRE N 0.61 1,000 1.3 17 Nl 187 I
u M 7.9 E 26 Jul 8L 20
17 M 1w 1.3 19 Oct 2,80 9.0 3.0
19 0=t 1,0 0.0% 0.08
x 16 o 7.8 2,700
nn M 0.68 1,20 o.18 17 M ] 2
u M 7.3 L 26 2 WL 9
17 Jul 187 1 19 Cer  2,M00 2. 2.
T 19 0t 2,M0 0.0M 0.0M
x 17 JIRE N 1.4 2,200 B
23 JERE Y 6.6 0 Q.16 17 Jud 188 17
u s 1.0 % 19 Oct 2,800 1.6 )
19 6et  1,b00 0.0h 0.0h
x 18 1. M 7.9 1,30 .-
B ED 1 Al 0.6y 110 o.12 17 1 10
[TRr Y 1.6 1 19 Ot 2,400 1.3 1.2
19 0et 2,000 0.0Y 0.0
x 19 u Al 0.9 12,500
R 1 Al 0.8 160 0.086 JTE.Y 7.4 1,000
n ol i) 13 17 Ml 148 7
19 Oct 2,0 0.0 0. 19 0:t 2,h00 1.3 1.2
E B 1 nd 0.5 1M 0.073 100 ft vest
0 Jul 1.8 n of X 19 JURE Y 6.5 8,000
19 Oct  2,M0 0.08 o.08
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TAMLE C.1 RADIATICON STRYEY T . IOWNIE WY (Concd}

Time . Tine Bose Fate Nradi Talzuieted
Stat loa mta Afvar o S+l Bour Station Date Aftar ordan £l U+ Bour
(1968) ot N 0 Dose Mmte (1562) -t Te .. Dose Rate
Opes Closed 0 Closed
Yours  wr/ar ar/Br wr/Br T/or X Bours  =r/BF -/ ar/br TIRr
X 20 u M o. §,800 5.1 D 1s JERK 1.2 7,000 - 3.8
JTRCNY 7.8 200 u 7.5 1,000
iT M 1M 3 12 N 9.7 %0
19 0t 2,0 0. 0.29 13 Al $5.9 9
16 Al us 2%
X 1 10 Al 0.9 1,90 1.7 18 Al 169 10
n AL 7.8 1o 26 2 »L ]
T 1.8 1.3 19 0es 2,800 0.7 0.6
19 Cet  2,M00 0.16 0.13
Jo 13 o ol 1.2 9,000 A3
xn JEgP 1 ) 0.90 2,000 1.8 I Jul 7.3 a0
} U 1.7 T 12 Ml 9.7 160
17T A 188 i 13 Nl 45.9 ™
19 et 2,M0 0.1 0.10 16 Ml us 18
18 Al 169 8
x 23 JERS WY 0.90 1,30 1.3 28 N %1 2.3
u n 1.7 50 19 Cet 2,0 0.6 0.5
17T M 188 Q.7
19 Oet 2,0 .07 0.06 16 11 1.z 1,00 2.5
pRgR VY 7.5 129
X JERE 1Y 0.1 % o.% 12 A 29.7 52
JERP T 1.7 3 13 $5.9 18
19 et 2,00 0.08 0.08 16 J us 3
18 A 159 1.5
x 2 nan 0.8 200 0.18 26 St Ml 0.8
JIRS 1N 1.7 2 19 Oet 2,0 0.16 .15
19 Gt 2,M00 0.0M 0.03
17 M 1.2 1,35 1.6
x 28 u Al 0.8 150 0.13 u M 1.9 1%
U Jul T.7 12 Nl 29.7 s
19 Cer 2,00 0.3 o.08 13 M 3.9 1
16 Ja us 3
xn u 0. 2% 0.19 18 Al 45 0.7
n M 7.7 7 26 Al b . 0.%
19 0ct 2,0 o.a o.0® 19 0t 2,M0 0.16 0.1%
200 £ vest Jo 18 1 Jal 1.1 00 0.bs
of X 27 a a 0.2 100 0.07% o 1.5 L2}
19 Get 2,400 0.69 0.08
Iaterseetion
of X sad GAY M M 0.7 10 0.008 J 19 UM 1.1 20 .22
L4 peRR 7.5 s )
200 1 sast 19 et 2,000 0.0% 0.0M
ot DL u Nl 0.8) 100 0.0
Jo o 2l 1.2 » Q.18
gL L dal 0.% %0 .3 PURE 113 1.8 17
1T Ml 18 5 . 19 Oes 2,0 0.08 0.03
19 Cet 1,000 .08 08 -
50 T eamy
Jo ua 1.0 »o 0. rdN pERR 1 8 1.1 100 c.il
TEY 1.8 0
19 Oex 1,50 0.06 0.0% an A 1.1 % 9.09
M T.% 10
ny 1 vl 1.0 S00 0.5 . 19 Qet 2,0 0.0 0.03
17 M 188 £ .
19 Ot 2,h00 0.08 0.07 B - o N 1.0 %0 2.3%
. ua 7.5 3 . .
Jo A u 1.3 %00 0.9 19 Oct 2,M0 0.2 Q.02
1T M 1 b N
19 Ot 1,0 o 0.0 N uMm 1.0 5.235
1M T.0 3.5
st 11 Al 1.1 1,3 1.3 19 Oct 2,000 0.02 o.c2
1T 188 0
19 0t 2,M00 e.17 0.16 JO cay M 1.0 7 c.007
»e u 1.2 2,%0 3.1 £, Y u 1.4 s0 3.0%3
1T Jul 188 n o 6.8 9
190t 2,00 0.0 0.29 19 et 2,M00 0.0h 0.0h
o7 pIgR .11 8 1.2 4,000 8.3 a2 jS N S 1.3 100 0.1
17 Nl 168 -] u Ml 6.8 13
19 0t 2,000 o.M 0. 19 0=t 2,800 0.01 Q.07
20 £t sast =3 peup Y 1] 200 c.28
of I8 0 Ml 1.1 10,000 2 1 6.9 »
19 Oct  2,M00 0.06 0.06
Jo 8 17T M 168 0 [¥Y
26 ML b33 1 X6 Ml 1.3 %0 S.36
19 Oct 2,00 1.7 1.4 . JTRr Y 8.9 »
190t 2, 0.08 3.06
Jo9 1T M 18 -} a8
26 M ¥ L ] x5 pRgE Y 1.5 500 .78
19 Oat  I,b00 13 1 pEAE Y 6.9 60
19 0ct 2,0 0.07 a.07
100 ft vewt
af JD 9 1T Nl 188 1,000 1,100 26 po e 1 Y 1.h &0 1.2
u M 6.9 100
Jpv 10 26 AL 4% 1,200 10,000 19 Cee 2,00 0.20 3.9
190t 2,00 7  » 10
27 n al 8 950 L.
on 0 M W8l o 0 pRRE 1§ 6.9 200
19 0et 2,000 » 29 19 0ct 2,0 . 0.19 3.8
25 1% east =z8 ua 1Lh 1,200 .2
of 12 ol 7.3 10,000 10 pARE T Y 6.0 3%
) 19 et 2,M00 2.28 s.2n
L. I 1 AL 7.3 3,50 »
26 M ¥l 13 39 1 1.5 &,000 5.9
19 Oct 2,0 3.4 3.0 LM 7.0 600
25 M 61 ]
Jo 13 u 7.5 1,70 19 19 0ct 2,800 1.0 L.
26 2 %1 1 30 ft vest
19 Get 2,00 1. 1.3 of 39 JLRE MY 7.0 1,000 -
130 fx eam 20 I sant
of Jb 1k u M 1.2 10,000 12 of JE tO n Al 1.9 10,000 4
3 10 1 Jul 7.0 2,%0 b
26 2 361 w0
19 et 2,W00 [ .-

“Stattons JD 1 through JO § appear to tave bees contsminated by Little Peller I ot 1M8 Bours.



TRE C.1 MIATION SURVEY DATA, JORNTE 307 (Camcd)

Tuae k: — Telculated
Neiom Dete Afver ) B Rt Date Afer forcas Rel Mour
(108)  Soen Dose Bwte (1968)  Smort Teld T Dose Rste
Closed _— Zloted
hours - [} ] t hours 7173 lr,E C73 TI8F
L 5 1 sl 7.0 >10,000 e e JURR Y 21,50 5.9
Hal W &0 u Jal g.x 0
1o 3,0 100 100 12 M 2.3 0
e rd 13 M 56,7 b
21 W W 500 ,,2%0 13 M ns 15
19 Gwer-. 3,008 » 18 M 170 9
26 A %) H
5B 13 4 Jub b o) 1m0 1,400 19 o=t 2,000 13 13
o  3,W8 LY n
100 ft sast
b, 1Y JURE Y 7.8 2,%0 8 of ¥ 1 JLR VY 3.z 10,000 39
26 Jad » 17
19 et 2,00 1.0 2.0° T JIRR N 7.3 $,00 3%
2% M ¥3 [
0 Mm vent 19 Ot 2,000 9 b1
of JX 1b u A 7.3 10,000 ue
;e 26 Ja 3 a20 1,018
100 1t sast 190t 2,M0 )] 7
of J8 13 uM 1.3 9,000 bt 3
re 26 %) & 68
1 u M 1.} 1,000 10 190t 2,h00 5.0 .0
JraE 7.2 1,000
25 Ml b ¥ 10 26 Jul ¥3 s 120
19 Ot 2,800 0.0 0.%0 19 Oet 2,40 1.0 1.0
718 u Ml 1.} 2,%0 3.4 100 £t esst
13 Al 1.1 750 ofr ¥y L1 u 0.92 10,000 3.8
6 AL %L z
19 Gct 2,000 0.1 0.33 rFu u 0.90 3,500 3.1
6 Ml %) 1
20 1 sast 19 et 1,40 1.0 1.0
of JX 16 JERERY 1.3 3,%0 (W]
»u JIgE Y 0.87 1,0 1.l
L. Bb u Ml .3 1,50 1.1 190 2,M0 1.0 1.0
JTRE Y 7.1 130
9ot 2,0 0.1 0.1 1y 11l 0,85 &m ant
19 Set 2,000 0.01 0.01
;18 u M 1.3 1,200 .1
11 Ml 7.2 100 F- 213 11 M 0.8y 110 0.1%
19 Oct 2,000 0.09 0.08 19 Ces  2,M00 0.01 o.
119 u M 1.3 &0 EN., ) ’as uMm o1 100 3.076
JURE S 1.1 & 1900 2,000 2.01 0.01
19 o=t 2,M0 o.or o.or -
kAT 1 a 0.0 ™ 2.083
3 20 u M 0. 1,000 273 n 6.8 H
M 1. 530
0 el 1. b 01 u 1.3 [ o.02%
19 0 2,M00 0.0% 0.0% 19 0rt 2,00 0.06 Q.08
B um 0,88 0 0.18 .3} JIR S § 3.3 10 0.042
u M 1.1 0 19 0ct 2,00 2.0% 0.0b
190 1,00 0.0 0.03
n3 u M 3.3 » 0.1%
k-] u M 0.8 100 0.008 19 et 2,300 0.08 9,08
u M 1.0 13
19 0es 2,00 o, 0. k- R) M 3.3 100 o
: 19 0et 2,000 0.08 Q.08
313 u a 0.8 10 0,088
1 M 1.0 10 xS JIRE M Y 3.3 10 0.76
19 Ort  3,b00 0.0% 2.0% 26 Ml %3 1
L 313 JURE S 0.8 0 0.0% B6 1M 3.8 7,500 n
PERENY 1.0 % M %3 20
19 Gt 2,00 o.; [-X- ]
’ 20 £t vemu
323 1 M 0.8 b ) 0.087 or D6 n a 3.8 10,000 e
JTRE 1} 7.0 H
19 dev 2,000 0. 0.08 nT 26 M %3 uo 930
X8 11 o.78 13 0.019 xns % M %3 1% 1,200
JURE S 6.9 1 :
19 0ct  2,h00 o.om Q.om xn9 26 1 %3 & 453
zn u A 0.7¢ 13 o.q1 x 10 26 a1 »3 80 680
u M 6.9 L)
19 Oet 2,000 0.8 0.8 X = Glam %€ M 1.0 1,000 12
28 1 .78 10 0.007 L B8 ux 1.7 1,000 1.9
JUQE MY 6.9 [ 1 Ja 7.8 ]
190t 1,0 o.c® 0. . 18 Mab m 2
E LY JIRE Y 3.0 s 0.21 Mme unM 1.7 a0 1.5
n 7. 3.9 u A 1.0 ©
19 Oct 2,000 0.08 0.09 18 M mn 2
e n m 3.0 9.0 0.03% m3 JIgF N 1.8 0 0.6
u M 7.2 6.0 JTRE RS 7.8 ]
190s 1,0 0.08 0.0%
Jih 1Al 1.9 13 6.033
7’ 1 Jad p 18 Y 0.12 JTRERY 1.3 0.6
1 b 7.3
190 2,00 0.0% 0,08 JXs n Ml 1.9 17 3.037
LAY n .1 wo LK) né 11 A 2.0 13 0.93%
n M 7.2 $0°
12 ek 0.1 (4 a7 PN Y 2.0 13 0.029
IS I 56.7 )
16 Ml 18 3 2L 10 19 Ors 2,60 - 2,02 0.a2
18 Al 10 1.
19 Ger 2,000 0.1l 0.09 nn JVRR N Y 3.6 1.5 0.c07
19 0=t 2,400 0.03 e
s uJua 1l 160 0.63
JERS, L} T.2 100 n 2 pSS Y 3.6 b 0.3
}5 38TV Y .4 s 4 19 O 2,000 0.0% Q.08
13 ML 36.7 10
16 A us 3 25 13 u M 1.7 20 0.096
18 A 170 1.3 19 0t 1,0 o.07 0,08
19 Oet  2,M0 on o

180



—WH‘HI G Ca WM 8.8 Sam rak WAl WAR *af s ixg SSAl R AR SRR

TRLE .1 MOIATION SURVEY DATR, JOMNTR 8OV (Comtd)

181

e Taloulated oo Yats Noad elretsd
naim Deta Afver 1 o Kaios Onte Afrer Nel Rur
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Tavich Vallay
19% u M 5.8 t.9 0.0
Kewted Yalley’ L
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TAKLE C.2 JOMNIX BOY DOSES (Comtd)
All files recovered om D% daye.

0.4 L. ) Y] 8.). 4 FERSS
Camm Coman Statios - ———T Y Semm Zarem
T r r r r r
0.38 Cold Flats 1)
0.43 Gold Plats 3 2.4 1.7 1.8
0.5% GolUd Mate 33 LY
1.0 Gold Plats 36 2.6 1.6 1.6
3.3 7014 Mats Y7 2.0
o3 Cold Pats 38 1.9 1.h 1.4
1.6 Gold Matd 39 1.5
1.3 Gold Plats 40 2.3 1.4 1.6
1.4 Cold Mate b} 1.3
1.9 Gold Mats 42 2.7 Ls 1.3
b1d Gold Mats b3 L2
2 GCold Plats b 2.3 0.86 0.86
Gold Flats bs Q.51
a.$ told Nats 6 .66 0.h2 6.49
0.76 Gold Plats b7 . on
1.0 Gold Flats M 0.49 0.26 0.29
2% Cold Tlats b9 0.29
13 Celd Mats %0 0.3 0.2 0.22
» Cold Mats %2 0.37 0.26
2 Gold Nats 5% 0.8 0.29 2.38
18 Cold Mata 53 Q.46
) Gold Fiats 56 0.99 o . %4
2 Cold NMats 37 2.4
a9 Cold Tlats %8 1.1 0.313 0.4
2.7 Cold Flats 39 0.2
Cold Fats &0 0.52 0.3 0.45
Dom 1 0.0% Gold Fats 61 3.%9
Doa 2 o.o1 Cold Flats @ o.12 0.3 . 0,46
Don ) 0.9 Ceald Nats 63 0.6
Dom & 8.2 Cold Tlats &b 0.1k on 0.16
Don $ 19 Gold Tate 55 0.06
o 6 1% Gold Nats 66 0.0h 0.02 .
Oon 7 b ] Cold Flats 13% 0.3 0.16 0.2k
bom 8 $.0 Gold Flate 136 0.2
Cold Fiats 157 0.76 0.26 0.36
Crossover 1 0.10 Gold Tlate 12° 0.32
Crossover 2 0.08 . cold Pats 159 o.78 0.36 0.4k
Crossover 3 0.0% T el Tal. 0 0.32
Crossover & 0.0 €4 Nass 160 0.42 Q.25 [25)}
Crossover 0.06 ~id Flats Lo 0.9%
Crossover 6 0.11 Scud Foata 163 1.1 0.56 0.78
Crossower T 0.& 04 Faate 15 0.%
Crossover 8 -2.0 - Guid Nats 163 4.0 1.3 1.6
Crosscwr 9 2.8 Gold Tiats 166 1.9
Crossover 10 6.2 Geld Fiate 67 3.0 2.1 2.6
Crossover 11 [ X} GCeld Piats 18 2.7
Crossover 12 8.2 OelM Piats 169 6.3 2.8 3.0
Crossover 1) » Geld Flms 170 1.0
Crossover 14 2 Gsld Nate 1T N2 .7 1.9
Gold Nate 1T2 2.3
Qay - 1.9 Cold Mate 173 1.b 1.6 2.1
B A 0.49 Gold Mate 1TV i
Gold Mate 173 2.3 L1
Cloy 1 15 Cold Mate 176
Cloy 2 8.3 Gold Mate ITT 1.5 0.76 b
Cloy 3 5.0 Cald Fate 178 ]
Cloy & .3 Gold Fiste 179 Q.8 0.4 D w
Cloy 3 1.4 Geld Mats 180 7
Cloy 6 o.7T7 Geld Nats 181 0. 0.1 R
Cley 7 0.4 Osld Viate 100 -
Geld Nate \‘:\’ 0.9% 0.21 ”
2ol Piave | Lé 0.9 85 ol Pave “mn 010 "
4 Piatp v ] 1 3] ' i ]
321« Nave ! [} told Mave ‘lﬂ ,‘
Geld Pists 1,0 0.5 o.& Oeld Mats m on 0.4 ~
Oold Mate § 0. dotd ]
Oold Plats § 0.29 o8 7 0.19 dald Mate 190 "
Qold Ylats 7 0.1 Cold Nats 191 w
Gold Fats 8 0,12 0.06 0.09 Gold Mats 191.9 "
Gold Ylats 9 0.09
Cold Tiats 10 0.1 0.0 o.g Kawich Wlley 61
Gold 7iate 11 0. Yawvieh Yalley 68 0.00% ]
Gold Mats 12 0.19 0.16 a.17 Kawieh Yalley &9
Gold Plats 1} 0.17 Tawich Walley TO Q.00 0.012
Gold Nats 1b .22 0.1h Qb Kewick Walley T)
Cold Flats 1% [ Kavieh Wllsy T2 ] [}
Gold Flats 1§ 0.3 0.4 0.18 Kawich Wlley T3
Gold Fats IT 9.19 Kawich Wallay 7% 0.006
Oold Flats 18 %Y .18 0.19 Kewieh Valley T3
Gold Flats 19 0.19 Xavich Yalley 76 0.005 0,008
Cold Mats 20 0.8 Q.17 0.2 Yavieh Yalley TY
Cold Matws N1 .19 Xavieh Yalley 78 0.00% 0,006
Cold Mata ®@ [N} on 0.2 Ksvieh Walley T9
Cold Yiats 23 0.2% Xavich Wslley 80 0.00% 0.01
Cold Yiata 3 - Q.Y 0.21 Xavich Valley B1
Gold MNats B 0.31 Kevich Yallay 82 0.008 0.006
Gold Nats 36 [ %Y 0.3 0.31 Xavieh Walley 83
Gold Mats 27 0.3 Kavich Valley 8b 0.006
Cold Nate 8 L1 0.8 0.68 Kavich Yalley 8%
Gold Nats 29 0.87 Xavich Yalley 86 0.00h
Gold Fiats 0 2.0 1.0 1.1 Kavieh Valley 87
Gold Mats 31 1.0 Kavich Wlley 88 0.00% [
Gold Pate 32 1.3 1.7 1.8 Kawieh Vallsy 89
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ALl films vecovered ca D3 Days.

Jtation

i

Xawieh Yalley 133
Xavieh Wallay 134
Kavich Valley 136
Xavich Vallsy 137
Xavich Walley 138
Kavich Yalley 139
Ravich Valley 180
Xavich Valley lsl
Kawich Wlley 162
Xawich Walley 13
Kavien Vallsy likh
Kavich Valley 14%
Xavich Walley 18§
Kevichr Valley 149
Kavich Walley 150
Kevich Valley 151
Kawieh Valley 152
Kavich Yalley 153
Eavich Yalley 15k
Kawich %alley 15@
Kavich Yallsy 193
Kavieh Wallsy 156
Xawich Walley 195
Kawich %alley 196
Kavich Yalley 197

Walley 198
Kavich Wlley 199
Kawich Valley 200
Kawich Wallay 201
Kewieh Walley 202

;

THRHHY

eteecst

ERBEEZRARRRE

0.008

0.00

0.25
0.1%

0.00%
0.00%
0.01

[}

0.012

c.1n
Q.07
9.003

0.02
Q.02

0.006
0.006
0.006
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3

NRDONN

& VWALA LA N AR A A
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IwE
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1) 4. 4 s

T . r r 3
Xawieh Yalley 90 a.008 [}
Xaviea Valley 91 0
Kavich Walley 9@ 0.03% 0
Kewieh Wallsy 93 [»]
Kaviex Wallsey 94 0.018 0
Kavien Yalley 93 Q
Xavich Valley 96° [} 0.5
Kavich Yalley 97 .52
Fawich Valley 98 0.003 0.5%
Xavich Walley 99 0.56
Xavich Valley 100 0 .59
Kavich Valley 101 0.52
Xavich Valley 102 0.005 0,006 .52
Xavich Valley 103 0.%
Kawieh Valley 104 [ 0.%
Kawich Vallay 104 0.5
Kavieh Wlley 106 0,006 0.86
Xawich Wlley 10T .5
Xavich Wlley 108 0.03 0.52
Xavich Wallay 109 0.%6
Xavich Wlley 110 0.008 0.%9
Xavick Wallsy L11 . 0.50
Xavich Yalley 112 0.01 0.86
Kavieh Yalley 113 0.h8
Xawich Valley L34 ° 0 0.86
Kavich Valley 118 X"
Kawich Wlley L6 0.00% [+] 0.0
Kavich Wlley 118 0.005 0.008 on
Kavich Valley 119 0.56
Kavich Vallsy L0 0.00% ] 0.59
Xavieh Wllsy 121 0.%0
Xavich Vallay 122 1.1 0.58 0.3
Xavieh Wlley 123 Q.N6
Xavich Tallay 124 0.008 0.6
Kavich Walley 129 [-% 7]
Kavich Walley 126 0,006 0.6
Xavieh Yalley M27 0.0
Xawich Yalley 126 ] 0 0. %
Xavich Valley 129 0.5
Xavich Vallsy 130 0.00% 0.006 - 0.%
Xavich Walley 131 .52
Kavieh Walley 132 0.0 0 0.8

V4
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APPENDIX D
LITTLE FELLER I DATA

TABLE D.1 RADIATION SURVEY DATA, LITTLE FELLER I
TABLE D.2 LITTLE FELLER I DOSES




TAME D.| RADIATION SUBYEY Data, LITTLE VLM

sation Date s T te Alculsted ralculated
(1982} afver ~ Heh ilour Kol our
™o 0 ) Dose Rete Dose Pate
Cpen Closed
Rours 7477 weTRe AT AT FThr
Vilagpel 18 Jul 2.9 70 2.4 1.2
19 Jub 50.9 180
20 Ju n.y 0
2 Sh b )
3) Ot .10 0.l .11
wiloa-d 17 Jul L) 1,000 1.} 5.9
V. JENY 3.9 200
19 Jul 3.3 90
N Jd 1.9 11}
ndl 9h.b 1.
1) Ot ?.150 0,06 0.06
Vilsay-) 138 (1) $00 0.6 ).0
b 18 Ja .9 100
197 90.9 10
0 Jul )9 Ey]
A Gh. b L)
23 Qe 2.3 0.0% 0.0h
Vilsey-h 1T oWk [ ) 0.» 1.3
pLRNING 39 ™
19 sl 0.9 0
0 Jul n.o 13
Aadud .3 6
2) 6t 2,150 0.0y 0.03
Vilsay-$ 17 () 20 0.28 | ]
JL IR G 2.9 30
19 Sl 30.3 3
20 4 ™0 w0
21 2w 9.3 »
2) Oct .30 0.03 0.03
vilsey-6 17 Jul b} 12% 0.1% T2
18 Ju .9 33
2) Ot 2,¥0 0.0} 0.0
Vilsey-? 17 vl 8.3 10% 0.11 0.6
B Jud 3.9 5
2] Ot 2,330 0.03 [N {
Vilsay-8 1T o (3% ] 100 o.un 0.58
“ul .8 13
23 Oct 2,350 0.0} .00
Vilsey-9 1T a b3 90 0.098 0.%2
B .8 10.9
23 0x 2,390 < 0.0) 0.02
Vilsey-10 1T Jul h.g 60 0.06% 0.
V. 0N 5. 0.9
23 Oct 2,50 0.0% 0.03
Wilswyell 1T Jul \.g 30 0.0%4 0.29
18 Jud 3. 10
2] Oct 2,39 i - 0.0% o.R
Yilswy-12 1T Jad i-g %] 0.0 0.2)
18 Ja 5. 8
3 det 2,330 0.08 0.0@
Powvne-l Jul 2.3 200 1.8 9.8
19 Jul ’O.g . ]
20 Jul 3 100
a Jul ».3 N .
23 Oet 3,10 Y 2
forves-2 18 Jul .3 123 1.2 6.1
19 Jul 50.3 100
23 Oct 2,350 . 3
%0 ¥ of 1T Jud a7 1,000 L2 6.b
Reaves-)
Powves-} 18 Ju 2.9 90 0.83 [N Y
19 Jui 50.3 ™
2 2,350 Iy .
fesves-b 17T Ju A7 600 .73 3.8
18 Jul 2.9 [}
19 so.g %90
* 20 Ju . £
21 Ju N,) T
2) Ot 2,550 0.1 0.10
Rorvee-3 17 Jud [N 1 00 2.3 1.9
18 Jad 5.6 50
19 Ja 50.3 »
.0 7.8 13
22w M. b
23 Ot 2,750 0.08 0.08
Soeven-b 1T M) L ] 200 0. 1.2
18 Sl 5.6 »
20 Jul .5 [
23 O 2,30 0.05 0.0
Powves-T 17 A 8,6 1%0 0.18 0.93
8 Jul 2.6 Fo}
20 Ju 73.% [3
n Ja 9.3 H
) 0t 2,730 0.0h 0,03
Rewvan-§ 17 Ml s.6 100 0.12 9.62
18 Ju 2.6 17
23 Oct PAED 0.0} 0.03
Tavven-9 17 Ju .6 -] 0.0% 0.3
18 Ju) .6 1
23 Ot 2,19 2.02 0.0
Tesves-10 17 & [ W3 0 0.083 RS
V. 38138 .6 12
23 Oen 2,30 0.0) 0.
Sesvas-12 17 Jud [ 9] 60 0.069 0.3
LS ' 18 Ju x.7 9
23 Oct 2,3%0 0.02 0.0
forven- L2 17 Jud .9 %0 0.066 0.26
18 Jul .7 [
23 Ot .39 2.03 0.00
Pesves-1) 17 Jul .3 » 0.0% 2.18
18 Jed .7 b
23 Ont 2,550 .08 o.00
Powves-1h 17 Jul (33 » 0.0% 0.18
18 Jud 2.7 )
L 9 23 Oes 2,130 0.0 0.00
Powres-1y AT o .. 0 0.00) 0.12
12 Jul .7 3
230~ .30 o.08 0.00
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TAME D) { CONTIRVED)
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vel “our
Dase Rate

ralculsted
Hod Howr®
Dose Pate

®
;a8 8
T cc g g
[
: § 3 3 o
T 6 6 6 x A

A
TN
L

Peedt,
e
Jpen
=N
A8
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{196a)
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33343333%2

j- 323 Ro3- §- B3+

it

- e - oo £ 2 3 » ~ 8 & B ., 5 2 % & & 2 & 0 & 4 = o2 02 3
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g BREAR BEORI RRREC FR EETT g% g2 RN g% z= ~¢ o g% 9% g7 ke Ao 3T 27 P2 ED §= 3R BR g% 23 §BR §RBRI
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LA
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losad

te
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Date
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TAKE D, 1 (CORPINIED)

Statiom Datle Tine Dose Rate A Calculated Calculsted
(1968} After W_—#m% B4 Bour gl Hour
Shoe Dose Rate Dose Rate
Open Closed
bours wr/ar wr/br ar/hy r/br r/hr
L8 1T 3.7 on . 0.27 1.b
AU I N1} 2%.9 25
20N ™. 3 [
a o8 3.8
19 Oct 2,130 0.30 0.26
-9 17 Jal 3.7 13 0.0k 0.22
18 a 25.8 4 .
20 ™ 1.5
a .8 1
19 Oet 2,330 0.07 0.7
17 Ja 3.7 T 0, 0006 0.03h
=10 18 a 2%.8 2 0.019 0.098
19 Ot 2,330 0.13 0.13
-9 17 Jul 3.l [}
18 Ja 25.% Q.7
22 Oct 2,330 0. 0.
H-10 1T 3.2 0.6 0. 000k 0.002
18 Ju 2%.% 0.%
2011 1T 3.2 1 0.0007 0,00k
18 ;. 25.5 Q.7
2412 17 vl 3.2 0. 0.0 0.16
18 a 25.% 1.5
213 17 Jul 3.2 100 0.076 o.b
18 2%.6 7.%
20 Nl ™.6 2.5
a4 Ju 9.8 1.5 -
2620 11.; Jal 3.2 80 0.06h 0.3
Jul 25. 6
-7 1T ul 3.3 [} 0 ]
22 Oct 2,3% 0.03 0.03
-8 T 3.3 0.8 _ . 0.0008 0.003
22 Oct 2,33 0.03 0.03
-9 17T 3.3 2.9 0.0001 0.0l
22 Oct 2,330 0.03 0.03
-10 17 M 3.3 100 - 0.079 0.42
a2 M 9.9 1.5 .
22 Oct 2,330 0.08 0.05
=1 1T M 3.3 80 0.06h 0.3k
22 Ot 2,330 0.05 0,05
17 ut 3.5 100 0.08% 0.45
F2 558 18 25.6 7 ‘ 0.06k 0.3%
12 PUIE 1 8 25%.6 ] 0.086 0.26
13 18 Ja 25.6 k] 0.028 0.15
2911 B 25.8 [} ] [¢]
Q=12 18 Jul 25.7 3 0.028 0.15
2R-11 18 25.7 o 0.037 0.2
2-1
ware 18 M 2%.9 -] 0 -}
=-3
J7-h 18 Ml 26.0 1.5 o.Q1k V. 0TS
19 Oct 2,25% o.11 0.09
J7-5 18 ;a1 25.9 1.5 0.k 0.07%
19 Oet 2,255 0.23 0.21
Jr-6 B 9 9 0.085 Q.48
JD=1% 18 Ju 2%.7 10 0.093 0.9
JD-1% pT. 5 N § 23.7 8 .07 0.39
JD-16 18 M 28.7 1.5 0.QLh 0.0T%
Jo-17 18 e 2%.8 0.7 0.006 0.03u
o083 18 26, 1 0.009 0.0$
oo 8 BT I8 N Y 26.2 3 0.028 0.1%
oos-5 18 Jul 26.2 s 0.0e8 2.25
o6 18 ) 26,2 3 0,038 0.20
xm-7 8 a1 26.3 b 0.038 0.20
oos-8 8 P 26.3 n 0.1 0.5
Sear GZ of LP-1 The 10 r oomtonsr lime et 1230 on 19 July resembled a circle of 3 £t dimmeter from GZ and extended dovovind 30 ¢
o sgpvoximtaly 130 degrees vith a vidth of 30 ft.

¢ Latersection of Nergusthen emd JAA.
* JAA Lioe, sear OK of Johmis JOy. approximstaly 2,000 ft R of Morgeathau.
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TASLE D.2 LIPPLE FELLIR I DOSES (Coatd)
ALl filma ressvered om De3 days.
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JAA A 0.52
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JAA 524 7/ 0.28
JA S 0.2 '
JAA ShA T 0.k
JM 554 0.15
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TABLE E.1
TABLE E.2
TABLE E.3
TABLE E.4

APPENDIX E
SMALL BOY DATA
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P77 15 Ju w3 2 0.28
r-78 16 Ju 89.) s 0. 10
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71 16 Jul 0.6 9 1.3
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71 % .. 0.4 9.080
61 18 Jul 7.0 0.2 9.002¢
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c-18 b Jud 1. 3 3.062
15 Ju 2%0 o.a 0.
c-19 s Ja T.h 8 0.10
15 Ju 8.4 2
17 Jul 72,8 °
16 Jui 7% o.a o.al
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17 M ., »0
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15 Jui AL b 180
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€3 1 7.6 1600 a
[T s8.3 190
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15 ud L6 20
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[ Py [RY 1200 3.6
18 on 2300 0.2 0.3%
40 1 2w 2.3 600 2.3
18 ey 2, 0.2 0.17
=41 JRE Y .} - P .7
18 om 2 o.1% 0.43
b 1Nl 1.3 80 (9
18 on 2, e.12 0.10
-4 1 Al 1.2 1% oA
18 owt oo 0.08
6 1 gl 2.2 100 0.22
-4 1% A 2.1 7] 0.1
-6 Y 1.1 » 0.082
=47 LI Y 2.1 3 0.086
vy wivees
N-47 ant 948 PLIE NS .1 10 0.0% .
-6 FLRE 2.1 [] . 0.020
P-Y oot 2 17 Out o 0. 0.00
ISRTK] 17 Oet 0. oM
-9 aad 10 8 Jwiy [ RY 0.1 0.0%%
rell s W Juy s 0.2 0.088
17 es 0.00 o.00
r.26 U Jay 50,0 1.0 018
17 Out ans 0.0 0.01
~r % ra 30.0 L 0.18
17 O 73 o.cm 0.0¢
() Y Y 9.9 1.2 o7
17 Ony 773 o.08 o.a
* 16 Jal 9.9 1.4 0.2
17 on a7y o.c8 o.08
~3 ¥ M \9.9 1. 0.20
17 Oee un o 0,08
3 14 e 9.9 1.6 0.2}
17 om g2 o.08 0.08
~3 1% M V5.8 1.6 2.2y
17 Ot amn 2.09 LX)
~) 1% M V.8 18 0.20
17 On 0,00 (X
R 1 e 9.8 ? 0.4
17 ont 0.0 0.0%
~) JTENY +9.8 It 47
17 om oS 0,08 e.07
s A 83 i
1Won o3 a1 L5}
~3r 15 M 3.1 n .68
jry.s .7 10
P IS 9.0 1.8
17 On - 4] 2.1% 0.7
9 15 M 3.1 28 L.
JY R N7 o
18 Juk 98.8 .
17 Qe Ty 0.) 2.13
~y 15 Mt 3.4 3 2.
15 M 9.6 0
18 Jal 98.8 [
17 oet a7y i.2 .2
e 15 5.2 120 7.2
fr 8.6 0 ,
18 M 98.8 i
17 Ons b <o) 1.3 L4
Py 13 M 2.2 190 u
16 Jub 9.6 &
18 Jad 98.8 %
AT Oet uar 1.8 2.3
g [S RN 3.2 00 %4
16 Jub 9.6 100
18 Ju 99.8 [
17 Des s 33 3.8
Y 18w 1.3 3] 4
16 Ja 9.5 100
JERTS 98.8 9%
17 0ex T &0 L]



TAKE L) (Camtisued)

Tiee ﬁ:ﬂ . Caleulsted
fasion Dmta Afver AL/ FOR- 194 .. 1¢ Nol Mour

) Jooy Dose Rate
Bours /N qlﬁl r/ne
o] 3 Jub 1.3 840 5
Jub ., oo
18 Mk ' i ‘
17 Ost 773 .8 3.0
"My [SRNY 233 1000 60
16 Jul 49,3 0
JU e 10
17 Ost 273 1.0 9.0
g PUENY 25,8 1100 [
16 M 89.b 600
18 99.8 180
17 Oet an 9.0 10
AT 15 5.4 1800 L]
18 Jud 9.4 To0
18 8.8 220
17 oet amn u 10
8 15 M 2%, 1400 9%
16 N 49,4 800
18 Ju 93.8 %0
17 Get an u 10
a9 18 Jul 3.0 1600 9%
16 Nub ¥9.3 700
18 Jub 96.9 280
17 Oct 2273 10 10
] 15 Jut 25,9 1600 9%
YRS 893 800
18 ML 98.9 280
17 Oet a1 10 10
s 15 Jud 2.9 1500 13
16 Jul %9.3 800
18 M 98.9 200
17 et a7 10 12
52 15 Jut 25,9 1700 16
16 Ju 89.2 90
18 ad 98.9 1%
17 Oet 2273 u u
P53 15 Mt 3.6 1700 1oy
16 Jul 29,2 500
pL.IE,Y 9.9 180
17 Oet 2273 it u
5 15 23.6 15%0 . 93
15 89,2 800
18 s 98.9 150
18 ot 2300 ey 12 10
L3} 13 Jul 2.7 1800 ue
16 Jut 3.2 800
18 Jul 9.0 150
18 Oct 200 12 - 13 12
s 15 25.7 1900 126
16 M 9.1 1000
18 Mad 9.0 0
18 ons 200 13 13 1
»57 15 Jul 2%5.7 2000 L0
16 Jul 8.1 - L. U
LI Y 99.0 ™0
18 et 2)00 10 13 12
23] 16 Ju 6.8 10000 e
[T 8.0 uoo
18 M 9.0 ) %0
18 ont 250 s 13 13
*% 15 Jal 2.8 2200 we
16 W 8,0 1000
18 M 99.0 0
18 Ot 230 12 13 13
60 13 v 25.8 a0 130
PN 49,0 1200
18 Jub 9.0 a0
18 Ot 2300 12 12 12
4 13 S 25.8 200 130
16 b 59.0 100
18 Jub 99.0 0
18 oet 2300 u 13 1
»E2 15 Jul 5.9 2000 130
LR 2w 89,0 1000
o L8 9.1 220
18 Ot 2300 10 10 10
P63 13 Ja 23.9 2000 e
15 Jub 8.0 1000
18 Mt 9.1 20
18 Oet 2300 10 u 9.¢
»bh 15 Jul 2%.9 2000 130
16 Jul .9 &0
18 Jad 9.1 15
18 ows 2300 9.0 9.0 (R
65 13 Jw 26.0 1900 120
16 Jub 4.9 800
18 M 9.1 180
18 Oet 2300 1.0 9.0 g.0
64 13 JW 6.0 1800 e
16 Jul 8.9 800
18 Jul 9.1 120
18 oct 2300 6.0 6,0 8.0
67 13 Ost 2.1 1700 L0
16 ows »8.9 600
18 oet 9.1 100
18 Oet 23: L“;.r. 5.0 .0
48 13 .1 100
Y @8 o
18 Ju .Y ]
18 Oet 2300 .0 8] [
6 13 %.1 2000 130
16 5.8
18 Oet 230 .0 3.0 3.0
~r 15 Jul %.) 1800 120
13 Ja 29.] 600
LR LY 8.8 120
18 oet 2300 L9 1.3 1.0
N 15 Ju 9.1 500 ¥»
18 Jul 4.1 %0
18 Oet 2300 0,07 0.0 . 0.0y
e d 13 Ju 9.2 1350 18
16 hui 8,7 100
18 Oet 2300 0.0¢ 0.0t [X-)
r13 13 Ju 9.4 100 7.4
16 Jw «8.7 0
~T 13 Jul 9.4 x 2.2
16 Jul 8.6 18
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TARE 8.1 (Comtimund) -

Time _;w%__ Caleulated
Suaion Date Afvar AR/ PO 39 AR/ FOR- 2T Nol Nour
ot Shield Shield Dose Rate
_ oqu Closed
Tours ar/hr 3 ar/hr LG
Talf vay betwesn -
ASP 1 e 1.3 10000 29
37 1% Ju 2.} 2200 R}
bty 6.2 600
13 29.8 100
17 Oen TS 1.2 0,83 0.3
s.38 1 Ja 2.3 T00 2.0
" 6.2 100
13 25.9 13
16 .4 10
18 96.8 %
20 186 3
1T Ot 2278 0. 0.12 0.12
8-39 18 Ja 2.2 00 .82
13 3.9 12
17 Oet s 0.6 0.06 0.06
3-60 18 Ju1 2.2 230 0.63
13 3.9 8
16 M.h 3.3
18 96.1 2.2
20 1h6.0 3
17 et 2T c.06 0.08 0.0b
6 16 Jul 2.2 160 0.4k
13 2%.9 ’9
17 Oet 2278 o.oe 0.02
s.62 18 Jal 2.1 100 0.2%
15 5.9 2.9
1T Oet 245 ] o.08 0.02
863 18 Jul 2.1 T 0.18
13 5.9 1.8
17 Oet Ty 0.08 a.c2
868 JUE Y 2.1 a7 0.12
13 3.9 1.1
17 Oet 2275 o.o8 0.02
8.65 18 Ja 2.0 28 0.068
13 6.0 0.6 -
17 Oet 7 uan 0.03 0.02
s-66 18 Jul 2.0 19 c.0M6
13 26.0 0.2
17 Oet s o.0m 0.0¢
s-67 1% Ja 1.9% u 0,026
13 26.0 [ -
1T Ot 2713 o.08 o.02
368 1 Jul 1.90 ] 0.018
17 Ot 2273 o.08 0.02
8.69 18 Ju 1.9 s 0.011
17 Oet 27 o.o¢ 0.08
870 PLRNY 1.8 - -3 0.0068
17 Ost - 10} 0.8 0.0¢
T 1% Ju 1.71 2.1 0.0043
17 Oet 12713 0. 0,01
s.T2 8 Jw 1.73 1. . 0.0028
17 Ost s 0.01 0.0
.13 JUR 1.70 . 1.0 0.0020
17 Oet b2 1s] o.@ 0.00
7N 18 Jul 1.6% 0.8 0.001
17 Cet 73 o.a 0.a
873 1% Ja 1,60 0.8 0.001
17 Ont s o.ce c.0¢
(%, 1 18 Jul 1.3 1.3 0.0022
17 Oet 2278 o.oe o0.02
?-1 to 2-10 15 Ju [}
713 13 Ju ) [}
7.16 13 Jul .3 [
17 13 Jud T.A °
118 13 Ju s [
?-19 1% Jul 5.0 1.1 0.008%
13 Ju . [
.20 W S.1 1.2 0.009
13 Jub e o
T LN 9.1 1.8 0.014
18 Jul ma ]
T2t P ™Y 5.1 2.6 * 0.c21
LY e o
.23 18 Jul 3.3 3.2 0.02%
18 Jul m.s [
.26 1h 3.2 %6 0.038
13 Jul .3 -]
T-29 PLIE Y 5.2 7 0.058
13 Jal .8 1
T 2% 1 I S.2 10 0.082
15 Jul n.s 1
r.27 1 Ja .3 12 0.10
15 Ja 7.8 1
18 One 2300 [X-] 0.01
°.28 1 Jul 5.3 13 0.16
: 13 Jul 7.3 2
18 Oee 2300 6.03 0.02
.29 1 Ja 5.3 n 0.1
13 Jul .8 1.3
18 Oet 2300 o.0¢ o.02
.30 16 Ju $.3 » 0.3t
13 Jul .6 »
Jul 91.6 1.3
18 ost 2300 0.00 0.0Y
-1 1 Jal 3.3 60 0.52
13 Ju e 10
pT I MY 97.6 l.h
18 Oet 1300 0.03 . 0,03
-3 1e Jul 9.4 100 0.8
xa Ju fr.g 1: .
183w 9T, .
16 Oet 100 0.06 0.08
T.33 18 Jul 3.8 160 1.4
JLETY .6 20
LR 97,7 1
168 Oct 2300 0.08 0.08



TAXLE R.1 (Comtimand)

Tiae Uose Rate Caleculatesd
Stasion Date Arcer o N+l Hour
hot A/ FOR- Y94 ) . Doss Rate
o_? Closed
hours ar/hr w/ne ar/hr rine
”.0 1 Ju 5. 280 2.h
13 Jul (104 b}
18 Jul 9.7 b]
18 Get 2300 0.20 0.7
3 ] b Jul 5.5 7] L83
15 .7 100
18 Ja 7 10
18 Oet 2300 2.2 2.1
*% 1h Jw 5.9 1000 (X1
18 Ju g1.7 16
18 Oet 4 b8 (1)
37 18 Jw 5.3 1900 16
1% 2l 25.0 5000
18 Jud 91.8 0
18 Oet 2300 1.3 1.9
-3 1 Jul 5.6 80 n
1% Jul 9.0 6000 -
18 Jul 7.8 180
13 Get 2300 3.0 T
-39 16 Jul 3.6 20000 180
13 Ju 2%.0 9000
JERN 97.8 300
18 Ot 200 16 16
-8 1% Jub 20,9 9000 530
18 Ju 97.8 20
18 Oet 2300 19 18
L R 33 15 Ju 2.9 10000 590
16 Jul 9.9 2600
18 Jul 9T.9 900
18 Oct ij00 % 28
-\ 1: M 9.9 Wm 660
1 97.9 1
18 ozt 730 » ¥
T-hy 1% Jul .9 000 720
ig Jal 2 ;;-9 1700 2 "
Oct
A 16 Jal s0.0 6000 860
18 Jul 97.9 1100
18 Ost 2300 28 25
-39 16 Jul 50.0 6000 860
18 Jul .0 1400
15 Ogt 2300 29
-4 16 Jul 50.0 3000
18 Jub 98.0 1300
18 Oet 2300 18
Ealf vay detvesn
w6 4w 13 I 1194 10000 580
™87 15 Ja n.7 oo 160
16 Juk %0.1 1200
18 Ju 98.0 w00
18 Oet 230 1 10
M 13 Jud .7 200 120
18 Jul 98.0 230
13 Ot 2300 9.0 4.0
7.0 1 Jul 6.3 10000 1e
1% Jul 2,7 2000
- 18 Ju 98.1 1o
18 e 2300 3.0 5.0
7-30 s Ja 6.3 8000 5%
13 Ju n.7 2000
18 Jud 9.1 160
18 Oxt 2300 9.0 8.0
-9 18 Jul 2.9 10000 9
1% a8 8000
1% Jul 6.6 000
13 Jul 28,7 800
18 Jud 98.1 100
. 18 ont 2 (9] 3.0
r.52 1 Jal 2.8 8000 10
1h Jud (%) 5%
1 Ja 6.6 3000
15 Ja) 2.8 600
18 Jad 98.1 8o
18 Ous 230 3.0 2.0
733 1% S 2.8 2000 8.9
1% Jut (%] 1000
1% Ja) 6.6 1000
18 Jul 8.8 130
13 Jul 98.1 20
18 Oes 2300 2.0 2.0
T3 1% Ju 2.8 1000 1.7
1 M 6.7 300
15 Jul 2n.8 %]
18 98.2 8
18 Oet 2300 c.22 0.20
-39 1 Ml 2.7 600 2.2
1h Jul 6.7 100
19 ™8 2%
18 Jal 9.2 5.8
18 Ot 2300 0.29 0.28
[ X7 1% Jul 2.7 ¥%0 1.3
19 Jul n.8 17
18 Jul 98.2 2.9
18 oet 2300 0.23 0.2
€57 1k Jul 2.7 260 .9
. 15 Jal 2.8 T
18 Jw 98.2 3
16 Ot 2300 0.18 0.17
.58 1k Jul 2.6 18 0.60
19 Jul 2%,9 8
18 Ju 98.2 1.1
18 Osv 2300 0.1 0.0
?-99 1 Jud 1.6 120 0.0
185 Ju 1,9 s
18 Oet ? 6.6 0.1k
T-60 1% Jul 2.6 8.3 0.29
15 Jul 2.9 17
oet 2300 0.09 0.09

e s e o on- ]



AU T4 (Comisued)

Time Calcuiated
mion Date After Nl Nour
oy Doue Rate
bours r/he
-4 sl 2.3 0.26
. 1% n.9
18 oet 2300
1-42 Iy e L5 .12
IS Y 8.9
18 Oe 2300
-4 PLIFNY .. 0.067
13 3.9
6 LI Y 2.4 9.037
19 vl %
143 18 2.3 6 c.ai7
13 Ja 23 0.2
1-46 JU MY 2.2 L3 o.arL
15 Ju 29 0.2
U-1 JUIE B 2.8 3.2 Q.012
U2 1 Ja 2.8 6 0.022
Ye3 s Jul 2.8 8 2.030
Ueb JLIE Y 2.8 n 0,061
u-3 18 Jul .9 16 0,062
Vb 16 2.9 0 2.017
18 Ot 2300 o.a1 o.Q
ue? 16 N 2.9 ] 0.1
18 Oct 2300 LX: c.a
u-8 e ul .0 » 0,16
18 Ot 2300 0,02 0.02
Toward U-9 1o 3.0 & 0% .
U9 [ Y .o -] 0.7
18 Oet 2300 0.02 0.02
U-10 v Jul Ja2 1% 0.55
18 Oxt 2300 0.02 .02
Yall I Jud b S 150 Q.76
18 Oes 2300 0.0) 0.03
U-12 LIRS 1 E14] 1.1
18 Oct 2300 0.0% 0.0
u-1}) s Al )2 i 1.6
18 Oet 230 o.o7 0.0%
U-3s 0 M 188 . 2.2 1.2
L8 0t )0 .15 0.10
u-43 20 Jw 168 6 3.3
18 oot 200 0.18 0.1%
y-16 s Jul 3.2 80 3.3
18 Oet 2300 0.3 0.1%
Uel? o )] 1000 (9]
18 oet 2 1.2 1,0
U-18 s Al 3.2 2000 . 8.8
i3 Jul 7.0 120
18 oas 2300 2.2
U-19 JLE S 3.3 6000 27
13 M 7.0 00
18 Oet 230 3.9
v-20 1AL 3.3 ~ 10080 73
15 2%.9 800
18 oat 2300 6.0
u-n 15 %.9 %00 2%
18 Oet %0 20 .
U-22 13 6.8 10000 S0
18 Cet ?o 10
U-23 20 Jud A6 1200 . 680
18 Cet 230 w2
U-2% 20 16 A0 .50
18 Oet )00 0
U235 20 Jul 186 1900 uo
18 Ons 230 108
u-36 20 Jud 186 1000 560
18 o 200 “»
Ua27 13 Ju 2.2 10000 (]
18 Omt 230 98 98 98
u-28 15 ML 2.3 6000 ]
18 o 0 0 0 0
u-29 135 .3 5000 120
18 Ot 2300 . 111 (%]
U-30 15 2.3 w000 %0
18 Oes 2300 10 10 10
Bl wmy detvess
U-30 & U~ 15 Jul n.3 3000
U=3 13 M %.) 2000 130
13 M .2 2200
18 Ot 230 » 8 25
U-32 13 2.3 1000 [
13y 7.0 L0060
18 0nt 2% . 1 10 8
v-13 1 [8Y 12000 »
13 %.3 500
18 oss 2 1.2 L] 3.0
Ue b JUIE Y .1 6000 15
15 Ml 2.5 300
14 ore 2300 6.0 6.0 5.0
U-3% LR 1Y 2.3 2100 5.3
15 b 6.2 100
13 M 2.4 100
18 Ons 2300 » p -} »
-3 W Sl 2.9 1000 2.,
15 et 2.0 ~0
18 Oons 2300 0.80 0.38
U-37 JLRERY 2.0 2% 3.19
13 2.5 o
18 Ot 2300 .22 0.20
v-3 1 Jul 2.0 60 c.le
1% Jab 2.4 18
18 oet 230 0,13 o.u
U39 16wl 1.9 0 0.990
1 6.4 12
18 Ot 2300 Q.07 3.0
Uk JURE Y 1.8 10 0.06%
13 M 2.9
LA Owt 2)00 0.0 Q.00
Uehy [CRENY 1718 n 0,008
3 Ju %.3 6
o 2300 0.0% 0,00
Us=h2 1% Jul el 10 Q.020
Lz Jul .3 .
18 oet 2300 0.03 0.0
128 1 Ja 1.66 L] 0.9
18 Oct 2300 0.03 .02
Uekh s Jul 1.60 % 0,08
18 oot 230 c.02 .02
You$ i; ar:x.‘ 2301’5'” 10 Q.8
U-r6 3l 1.5 7 2.02 o.02 a.atz
18 Oct 2300 o.a c.aL
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TARLE B.) (Cowttmmed }

Caleulated
Kol Rour
Doss fate
“:.-. e/nr
Afrar
- 0.0008
— = 0.0008
: 0.0008
0.
1.73 o1 =
JLYE Y I i
v 18 Jad 1 Y -
2 e 1.8 0.02 o
3 18 Jw) 5 e =
b 1N 15 o 5
- 12 2 i 0.610
: 15 4 i* 0.019
v 1 Ja ) ¥
: 15 i ; 9.t c.018
¢4 PLIFXY 10 { 3
v.10 by i . ;
Y.11 N et 6 -
Vi i o | > 0.0”
4 o 1 o.o¢
- i o » ;
l u 0.0
"“ 45 = oo 0.00
18 Ja oo " o
. 38 2 o 0.11
18 Jul 1300 . o
- i3 3 0.03 ol
18 o . o
o ‘f 3:‘1 2.2 o -
: ) » 0.01
v.18 ‘f }': n:’.) > ? o .
1 0.
g 18 Ot oo’
nJa 0 .
¥.20 18 One 2.} 0 o -
. o ] .
w8 15 u
18 aa 10 -
18 Out 2.3 0 B -
10N 22 3 y
.z ey a3
it e 160
15 X d 0.10 on
Py a0 R »
e B 9.3
18 ML e
15 5 i .19 -
18 Jud 2 S .
™ 1w 9.2
18 Ml e -
s [R) %0
i B8 : 0,10 wr
Y19 15 M et ¢, .
1 P |
L l - -
18 os 30:.! ] n -
S nt - 0.1
v.26 g ﬁ a3 i
1300
ns 1.3 % . )
18 Jud -3 § g |
- e 23
3 ! 1200
noa T e
18 Ju 9 =
r.4 18 A o8 % _ )
15 M o : -
i %1
2 & 1100
MT S M -
B 3.9 o . “
v.19 ey Rx | : _
13 e a2
1 on ! 200
4m o
1N R S |
¥- 30 1% Jul 4 ito . ,.
Hm 8.0 2 .
1 »
: ! 10000
iEm o T =
i 3 L 0.20 .
*n 1h b ) T -
13 M i
16 Ml ) -
I 2 . 0.1% 130
iE X higt 0.17
- 53 =3
18000
um ™ =
1 6.2 2 . _
s TR+ = 3
9.0
18 Al "l
18 Oet 3 to0c0 - -
13 Ja ®a mum .
(XY 3 ¥
i an e 10000 y -
g .0 oot 3
3 ] .
- i 10000 . -
18 Ost !%'1 ooco 3
16 fa o . -
- i3 e 100 3.0
frivod 9h.9 e -
18 Ju et o e
! 1300 a
- iz ’:.’ o 380
18 Ju e o »
— 1800 .8
18 1 . - -
. 18 va 9.8 1800 -
\
1 oe 230

223



TARE R.1 (Comtisusd }

Time ___% Caloulsted
Station Date Afar /TR 194 B Hel Nour

Shot mn 3“2‘1 Doss Rate
houre wr/Nf /N rinr
v.he 13 Jul 9.9 10000 . 630
18 Ju 9.8 1000
19 Jul 12} 1000
18 oot 200 17 17
v-h3 13 Jw 5.9 000
1A k. 320 0
18 Oet 2300 10 9.0
Talf ot
3K ™ b2 10000 62
L2 1 Jul .2 8000 s0
19 Jul 26.0 1600 . .
16 NI \T.A 850
18 Jul o8 180
19 Jud 123 us
18 Oet 2300 5.0 5.0
v-43 1h Ju b2 hoo 21
18 Jul 5.2 8000
LIS I\ 26.0 1000
18 Jul oh.8 130
19 Jul 123 100
18 Oet 2300 .8 1.0 2.8
X3le vay betwesn
' A M 1 Ju 5.2 $000
v.46 1 Ju N2 2000 12
1 Jud 5.2 2800 R
13 Jub 26.0 350
16 Jul R 190
18 Ju 9,7 h2 .
18 ot 2300 3.0 1.9 1.9
v 7 1% Jul 8.3 800 s.1
18 Jul 6.9 1%
JLIRNY 9. T 1
18 Oet 2300 1.6 1.8 1.2
v-M 1h Jul (%51 k20 2.7
15 Jal 26.0 100
18 Jul oh.T 9
; 18 Ot 2300 0.9 0.36 0.%
V- 13 Jul 26.1 60 . 1.8
14 3w 9. T ]
18 Oet 2300 0.7 . 0.3 0.58
v-50 15 Jul 26.1 1 2.0
18 Ju ™. T 3
18 oet 230 o 0.2 0.2
v.51 15 Jw 6.1 1) 1.3
18 Ju o6 2.6
18 Ot 2300 0.06 0.06
v.58 13 Jul 26.1 10 0.66
18 Oet 2300 0.0% 0.0h
¥-33 13 Ja 26.2 - - s : 0.32
18 Ont 2300 0.08 0.08
'S} 1h Il 2.8 20 0.016
13 Jul 26.3 H
18 Ost 230 o.c8 o.c
'R} 16 Jub 1.8 60 0.23
19 M 26.3 b
18 Oet 200 - 0.03 0.08
¥-3 b Jul 2.8 8o 0.30
15 Jul 26.3 s
18 Oet 2300 0.0h 0.03
[RY 15 Jul 2.8 120 0.46
15 Jud 26.3 10 .
18 Oet 2300 0.08 0.0b
V-3 18 Jul 1.9 200 .77
15 Jul 26.3 10
Oet 2300 0.08 0.06
w6 1 Jul 2.9 200 1.1
13 Jul 26.3 20
13 Ot 2300 0.06 0.06
-1 . 18 Jud 2.9 00 1.6
13 Jul 5.3 2%
18 Out S Vo 0.06 0.06
v-8 1 Jul 2.9 600 2.3
13 Ju 6.0 18
18 Oet 2300 0.08 0.06
%9 1% Jul 2.9 800 31
13 M 6.4 100
18 Oet 2300 0.06 0.08
w10 1h Jul 1.0 1200 %.3
1% Ja 26.0 100
: 2300 0.0e8 0.3
wis 1% Jad 3.0 2000 9.1
15 Jul 26.h 150
18 Oet 2300 o.o7 0.06
w12 18 3.0 000 16
15 Ml .4 300
18 Oet %0 .08 0.0
w13 18 Jul 1.0 8000 32
18 Ja 26.% 1000
18 Oet 230 1.6 1.
v-1h 1 Jul 1.0 10000 w0
18 Ost 2300 x.0 5.0
w13 20 Jul 186 600 80
18 Oet 2300 (X .0
w1 15 Jul 26.5 5000 320
18 oet 2300 15 10
vt 20 Jul 186 2000 1400
18 Qet 2300 23 20
V.18 20 Jul 186 2700 1500
18 Oet 2300 k3 3o
¥-19 20 Jul 186 2h00 1L00
18 Oet 2300 n n
v-20 20 Jul 166 )0 1300
18 Ot 2300 10 20
v.21 18 Oet 1300 130 120
v-22 1% Jul 5.9 10000 610
16 Ot 2300 130 120
w23 20 Jul 146 800 430
18 Ot 2300 60 (]
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TAME £.1 (Coatisued) *

ow —Toee Kate Nesdlngs Talrukated
Statios Dats Afrer AL = K+l Hour
ot AR/ POR-19A v Dase Rate

Opwe Closed
bours -55? ar/ by riar
=34 135 M 25.6 w30
18 Oct 2300 100 . 90
L) 20 Ml 18 190 110
18 Oct 2300 & ki
v 20 ML 146 9 22
18 O:¢ 2300 -] 50
-a? v 2.7 10000 3%
18 ot X9 26 2%
wal 1 2.7 200 it
18 Oct 2300 0.5 0.4
w19 FLYE NS 2.7 1900 6.7
18 0=t 2% 0.40 0.39
¥-%0 b Ju 2.7 ' 1000 3.5
15 Ml 2%.4 100
18 Oct 230 0.20 0.18
v-u 1% Jul 2.6 &0 2.0
15 Jal 25.6 &0
18 Oet 2300 0.13 c.11
v-32 1 2.6 80 1.6
15 Jul 25.§ Y
18 Ot 230 0.08 0.07
¥-33 PUIH, S 2.6 380 1.1
15 M 25.6 26
18 Oct 2300 0.08 0,05
V-3 JLIR Vg 2.9 %0 .77
15 Ml 23.7 17 .
1B Ozt 230 0.06 0.0%
¥e33 1% Jul 2.5 160 0.51
15 25.7 10
18 Oct 230 0.0% 0.0%
¥.36 16 A 2.5 120 0.18
15 Ml 2%.7 7
18 Cet %0 0.0% 0.04
v-37 JURN VY 2.3 & a9.2%
15 Ml 25.8 s
18 Oct 20 0.04 0.03
v-38 pLIE Y 2.4 -] 0.13
18 Oet 230 0.0 0.02
.39 18 A 2.4 38 0.12
18 Oct 230 0.03 o.,
Vo0 Todab z.h 26 0.079
i8 ozt 230 0.0 0.02
v-hl JUE N 2.3 » 0.058
z-b0* 21 M T .7 1.9
b1 21 ML m 3.b 1.7
Xeb2 * 21 A 11 3.0 2.1
Xo43* 21 Al 3 1.8 1.9
Xhb* 21 1T 2.8 1.9
X-05° 71 T~ . 1.0 2.1
I-h6 21 m 3. 2.3
¢ ails Vof I-M"* 2 M m 1.8 2.1
11 18 1.98 9 2
1-2 1h dad 2.0 -] -]
18 Oet 0 o.ae . o.®
Y3 JUR Y 2.0 [} [}
18 Oet 2300 o.ae 0.2
Y-10 18 A 2.2 b3 0,002
18 Oct 2 0.8 o.02
Y-11 18 Jul 2.2 2 0.0%%
18 Oct . o.®
Y-12 18 el 2.2 2 0.004
18 Oet 2c0 0. 0.2
Y-13 1 £ 3 9.0
18 Oet X0 o.02 o.c2
Ye1b | 1% Jul 2.3 » 0.008
18 Oct ¥ 0.0 0.
1-15 16 Al [ | s 0.510
18 Oct w0 c.oe g.2
1-16 1 2.3 [] 0.016
18 0=t xo 0. .02
1-17 1 a 1.3 10 Q.020
18 Oct 230 0.08 0.0
1-18 1 2.3 L] 0.02%
15 Al 2%.9 °
18 Ocy 200 0. 0.0
1-19 JUR S Y 1.4 19 0.039
3 ey 2%.9 o
Oet 10 0.0 o.ce
Y-20 1 A 2.5 26 0. %4
18 Jul 25.9 [-]
18 ot 3 0.0 . X
1.21 1% Nl , .4 k- 3.066
13 Ml 25.9 10
18 Oct 3% 0.0¢ o.0¢
-2 18 1.5 % 0.093
15 A 3.9 10
18 Oct 230 [X. ] Q.02
1-23 18 Jul 2.3 % 0.L
13 AL 25.8 10
18 Oct 0 0.2 0.02
Y-34 1 2.9 100 0.21
15 A 25.8 10
18 Oct 2%0 [N ] o.08
-89 1 2.5 ] 0.3
1% Jul 25.8 10
18 Oct %0 0. 0.02
1-26 16 Jal 2.6 200 0.4k
15 Jul 25.8 20
18 0t 3% 0.08 0.
-2 16 A 1.6 . 0.66
16 Ja 6.3 120
15 Al 3.8
18 AL 96.2 1.2
18 0t 20 [N 0.08
1-28 1h 2.6 M0 1.1
1s Ju1 6.9 1%
15 A 2.8 100
8 96.3 2.7
18 Oct 0 0.08 0.03
1-29 16 AL 2.6 600 1.3
1h Jul 6.5 20
1% Jul 2.7 100
18 Jui 96.3 3.0
18 0zt 2%0 c.08 0.07
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TANA 8.1 (Costimesd)
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SAKRE 8.1 (Comtismed)

Tise Calculated
et ion s After 1 Nour
ot AR/TER=290 1 Dose Rate
e w/hr ./b -5% F/Br
E ) JLRE Y 2.0 1200 2.1
15 M 2.3 ™
18 J 9.2 a2
18 Ot 2300 .07 0.06
2] 1 2.0 100 2.0
1% Jul 2.3 0
18 Jui 95.2 2.3
18 Oct 200 0.06 0.03
P28 1 2.0 %0 0.66
15 M Ay »
18 Ju 9.2 1.6
18 Oet 2300 0.0% 0.06
142 18 Ja 2.0 %0 V.86
13 2.} 18
18 Ju 95.3 0.8
18 Oct 2)0 0.0 0.
2-4) 1 Ju 2.0 200 w.¥%
13 2%.) 13
18 oet 230 0.02 0.0
200 LS 1.9% 1% 0.26
15 Jul %.3 10
18 Oet 230 0.02 0.02
-85 1s Jul 1.9% 120 o2
15 Jui 2.4 7
18 Oct 239 0.02 0.2
-6 1b Jul . 100 PR
15 Jul 6.6 5
18 Oet 230 0.0¢ 0.2
87 e Ju 1.89 » : 0.063
13 9 6.4 3
Oet 2%0 o.c2 0.02
.08 16 Jul 1.87 28 Uoe?
13 Jw %.6 2.2
18 Cet 2300 0.02 0.02
249 16 Jul 1.8% 20 0.v33
1% Jub 6.6 1.6
168-0ct 230 0.02 0.02
% 1s Jul 1.83 16 0.veb
18 3w 6.4 1.2
18 Oet 2% 0.2 0.02
733 JUICSY 1.80 13 0.921
15 Ju %.% 0.8 -
18 Oet 3% 0.02 0.2
z-%2 16 Jul .18 n o.01
1% Jul 26.% 0.06
18 Ot 2300 0.02 0.02
253 16 Jul 1.% 10 c.o16
15 Jud 2.9 _ 0.0y
18 Oct 2300 . 0.0z 0.0z
6L 195 Jul n.6 10000 170
z-62 15 3 ».6 3000 s1
1-6) JURE Y 8.1 10000 .z
15 Ja .6 1800
-6 18 Jud 1.6% 10000 13
1 Jul 5.7 4000
1% Jul 5.6 1000
18 Jul 9.6 »
20 Jul 186 ¢ 2%
z-6% 1 Jud 1.66 s00 6.2
FLIRY 5.8 2000
13 Ju 2.1 20
18 Ju ».6 28
18 oct 2300 1o 100
66 15 1.8 20 [N
18 Jul 5.8 1000
13 Jul 2%.7 323
18 Jul .6 2
20 Jub 186 [¥X
18 et 2)0 2 2
67 1 Ju 1.58 2000 3
15 Ju .7 17
18 oet 230 . 0.18 0.16
2-48 JOE 1.9% 1800 2.6
1 5.9 20
15 Jub 2,7 120
15 Jub 2.9 180
Jul 88,3 %0
18 Ju .6 1
18 oet 20 0.1 81}
69 FUR Y 1.5 1830 2.2
15 Jul a7 103
15 Jul 28.9 100
18 Oet 20 0.09 o.08
z-70 16 Jul 1.% 1200 1.z
15 Ju n.8 el
18 Ju .6 3.3
18 Oet 2300 0.06 0.06
-n 1 Ja 1.4% 1000 1.8
PURENY 5.9 220
139 Jul ».8 65
16 Jul 81.6 20
18 Jw 9.7 2.8
20 Jub 189 0.2
18 oet 230 0.06 ©.08
N 16 Ju 1.8 00 c.<1
FURCIRY 6.0 190
1% Ju .8 ~0
16 Jul WA, 10
18 Jul 9.7 1.8 .
18 Oct 230 0.06 0.cy
-7 1h Ju 140 280 T
JOREINY 6.0 140
13 Jul .8 0
16 Ju «8.6 10
18 Jul 4 ».7 1.2
18 Oet 300 0,00 0.06 .
F 23 0] 1h Jud 1.8 200 c.¢
[URUNY 6.1 [
13 Ju .8 20
18 Jut .7 [N}
18 Oet 2300 0.08 c.03
=75 1% Jul 1.% 1% 6.1
1 Jul 6.2 %
15 Jul .9 10
18 Oet 2300 0.0 0.03
2-7% e Ja 1.3 120 [
PURIRY 6.2 18
19 Jw 2.9 6
‘m Oct 0w 0.0y 0.02



TAMLE £.1 (Coatisued)

Time AL Lated
Statioe Date Afver Hel Aour
Shot A/ POR-39A Shieid Rield Dose Pate

Zlied
nowrs wr/hy cr;hr or/hr (Y3
2T JRRENN 1.0 100 P
JURENY 6.1 L2 .
1% 2.9 1.8
18 oet 2300 0.02 0.02
-7 1% Jul 1.28 » SRV 4
s Ju 6.3 3
i . 15 Jub .9 2.6
18 oce 2300 0.02 2,92
-7 1 Ju 1.2 28 . R T
13 Jud w9 1.8,
13 Oct 2300 0.02 2,02
7-80 1 Jul 1.3 20 3.0
. Le Jul 6.9 .
L3 Jul 25.0 Lok
18 oet 2300 2.02 a1
-4 1e Jub .23 16 LI
» RN 6.8 2.6
18 Jul 9.9 1.0
13 Oct 2300 2.0) S..2
z-82 sl 119 L T
18 Jul 6.6 1.6
15 Jui 25.9 0,08
18 Oct 2300 G2 2.2
2-83 JURENY 118 u sl
i Jul 5.6 1S
13 Ju 2%.9 3.06
18 Oct 2300 9.0 0.33
-3 JURN Y 1.13 10
1 Ja 6.7 2.8
13 Jul 25,0 0.0%
18 Oct 35 9.2 332
2-8% JUIN PSR (5] PRve
1o Jul 5.1 e
L5 Jul 2%.9 Q.
18 Qet 23w 0.92 2
2-91 20 Jul jors 0
z-92 s Ju 3.6 12000 >w
o 5.9 13000
18 oct 2300 1 5.1 5.9
z-93 1% Jul ..y 3000 3
1 Jul 2.5 8000 .
18 oct 2300 3.8 2.} 2.3
T-9% W Jul .8 2600 L]
19 Jul 2.9 1200
18 ot 2300 L6 1) 1.1
2-9% 1 Jwl 1.% 10000 134
s Jul ~.8 +1000
1% Jul .5 600
18 oet 2300 . 0.46 3,46
2-96 e Jud 1.1 ) See
s Jul .7 30
1% Jul ™S 00
19 Oet 2300 . 0.8 O.eb* Ok
z-97 b Ju L. 2200 1
19 Jul ».6 3000
18 dct 2300 0.6 937 0.7
98 JUKN Y 166 1800 L
18 Ju w7 w0
18 oct 230 0.6 0.8 0.40
-9 1 Jul L.58 1900 . L.-
18 g .7 “0
18 Qet 2)00 K} 9.1 0.1)
2-100 i Jul 1.5 Ll
18 Ju ».7 18 .
- 18 oet 2300 . 2.2 0.20 8.20
z-100 16 Jul 1.9) -9 P
18 Ju w7 3
18 Oct 2300 .17 0.17
z-102 1 A 1.5 0 -
18 Jul .6 $
18 Oct 2300 o.16 1
210} JUREN 1,48 200
18 Ju .6 .
18 Oet 2300 0.10 s.10
. 2-108 s Ju 1.8 102 P
18 Jul ».6 9 9,09 3.9
2-10% s Jul 1.80 100 e
18 Jub .6 °
18 Oat 2300 0.0% 9,0%
20106 . 1w .W 96 i
18 ot 2300 0.0% 0.0%
z-107 L L3 ('3 R
18 Oct 230 0.03 9,03
2-108 FUR Y 1.28 * 32 S
18 Oet 2300 2.9 0.03
2-109 ity 1.2% 2 e
18 Owt 2300 0.0 0,03
z-110 P Y . 6 Ly
18 oet 230 Q.02 0.%2
-1l JLIN NS 1.16 10 Lt
18 Oct 2300 Q.02 2.02
2-120 19 Out 232% 120 120
- 1% Su 2.9 10000 L
19 0s2 2323 19 9
122 15 8.8 3200 .
19 Oct 2328 L9 ...
123 1s Jul “.8 10000
1% Jul 28.8 1200
18 R 200
19 Get 2325 2.1 2. .
T-12¢ i 2.9 10000 .-
. 16 J s, 5800
1 J . 300
18 Jw a.o 200
y fo 2"' z’izs .t i
z-128 NS 33 w800 - b
1% Jab 28, w30
‘ia T an° 30 [ 1.0
2-126 1k Ju 2.6 2800
Is Jul u.l 1800
13 Jub 28, 260
Lg Ju '-a.a 10
N & i
. 19 et 2323 0.7 0.6
127 Le Jul 2,. 1600
7/
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TAMLE 3.1 (Costimusd)

Tine -7TT) Hﬁ: :;m Caloulsted
suation Date Afver Wl Mowr
2ot AL/ PO« J5A . Dose Nate
Clo
bours wr/hr % .,i‘_ﬂ r/hr
A 1 Jul .7 10co
13 Jul 137 130
16 M2 ]
18 A .9 '
19 Ost 2315 1.2 1.4
2128 JUR MY ., 1000 2,0
20 Nl 186 2
19 Oct 2329 1.2 1.2
2-129 JLIR MY 2.3 %60 L1
19 8.7 50
19 Oet 2328 1.0 1.0
=130 1 2.) 80 0.9
15 b 28.1 “%
18 N .9 S
19 Oct 2328 1.0 1.0 .
=13 pra Y 2.3 30 0.63
15 Ju 8.7 ¥
18 Jul 9.9 5 :
19 Oot 2328 1.5 1.3
12 JUR NS 2.1 20 0,46
13 8.7 22
18 .9 [
19 Oev 721 1.7 1.6
2-13) 16 Jul 2.2 140 0.21
15 8.7 12
19 Oat 2328 11 1.0
21 1 2.2 100 0.192
15 Ju 8.1 10
19 Oat 2328 6.3 0.3%
z-135% e Jul 2.2 96 0.8
1% Jul 8.6 6
19 Ot 2328 0,13 0.13
1% 16 Jul 2.3 [ 0.08%
15 Ja 28,6 3.9
19 oot 2338 0.1 0.1
2-137 FLINY 2.1 30 0.0%%
15 Jw 28.6 2.7
19 Oet 2329 0,09 0,08
2-138 LI NS 2.1 22 0.080
18 Jal 28.6 L L
19 Oet 232 , 0.08 0.0%
139 1 2.0 16 0.028
13 Mt 8.5 1.6
19 Oss 1329 . 0,08 0.0%
180 1y N 1.0 10 0,018
' 15 b 2.3 .2
19 Ot 0y 0,08 0,0k
2101 JLRENE 2.0 L) 0.009
15 Jul 8.5 0.8
19 Oet 2328 0.03 0.02
230
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TARE £.3.2) OFF-SITR MITATION SURYEY PRON JUBCTION OF U2 91 AND UTAN 1) AT COVE FORT, UDLR; JOFPE YIA US 91 TO WEPMX, JUAX;
VEST YIA UDAX 132 AXD UB 6 AFD 30 TO UBAR 130 AT EINCKIXY
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BURY b T 12 T T
2 stance ) tay te te te
fram Iecke T Shield Tim ie . Tims 3niela
3tare % Clﬁ Clossd n Zlossd
[Ty ny houre L. nours 7053 ®e/ AT hours arnr
0.0 1648 0.08
1.0 1885 0.08
2.0 . 170 0.08 0.10
1 1653 0.0% . 0.0M
3.0 - 0.00
3.2 1592 0,08
».0 - 0.06
k.2 1726 0.0
5.0 1510 0.0
5.3 . 1549 0.0%
8.0 - .08
6.3 ™ .00 0.09
6.8 - 2.0
T 156 0.0
8.0 - -N.)
8. ma 0.0%
3.0 1513 0. %
9.3 153 0.08
10.0 0.06 - 2.08
10.9 - Se0M
u.s 1Ty 0.06 0.08
12.0 1600 0.06
2.1 . 0.3k
13.1 152 RS
k.1 12 .04 - Q.Ch
1.9 . 0.06
16.0 - .08
16.2 1637 0.09
i7.0 - 2.6
8.0 . 0.0
18.3 1708 0.08 0.0
19.1 13% 3.2
0.4 733 0.1l
21.0 o.M - 3.0k
®.0 1 - Q.06
2.9 18 Q.01
2.0 1338 PR
2.0 - 2.0
.7 153 0.0%
g.g 1702 0.06 0.08 - 3.0&
" 1568 0.08 tR
af{ 1658 3% 0.
3 1360 3,06
2.9 1520 2.08 5
».) 0.0 - i
3.3 1689 S.08 .08
30.% - 3.0
3.6 15% SINY
n.8 1618 0.08
12,2 1552 0.0%
2.8 - PRV
3.9 - BILTY
11.9 1513 9.10
.2 1600 PRV
Wy, 1609 0.06 2.10
L]
6.0 1608 0,08
16.4 . 0
16.8 158 a.08
.. - -
8.3 1620 J.0m



VML L3Ny {Camed)

DR stanee ™3 Dny " te Le
;r— el Tiw isld Tim . q Time Shield
¢ c1 Closes
:’:E " .53 Togre '55 " hours wr/br M—__—;;Tﬁ—
N\ 1606 0.08 .
.3 : g 0.08 0,01
0.0 Q.03 16%0 0.0h
LA} 0.0
.3 1403 0.08
0.9 1638 0,06 .
3%] - 0.0h
1 3] - 0.08
2.6 1333 0.0%
(3191 1530 o.08 1612 0,0h o.01
[ Y 1633 0.0
[ 9 . 0.0%
.7 15T 0.0% 1509 0.0%
\s.6 1608 0.06 0.08
2.0 . 0.0k
5.8 1603 0.0%
AT.R - 0.0M
.3 1580 0.0%
>R Y 1680 Q.08
.9 1537 0.03
[TRY . 0.0b
0.4 1558 0.08 2.10 - Q.0h
1.0 1333 0.0%
$1.3 . 0.08
52.3 1688 0.08
52.7 - ” 1553 0.08
$3.1 It 9.
%3.3 - 0.0k
sh.b - 0.0k
5.8 1553 0.06 6.1
9%.2 1538 0.0%
59, B 0.0k
6.4 1650 0.0k
rr.g 1930 0.0% 1659 0.0k
5T, 1us 0.07
8.3 9.03
$9.3 LX- ] 0.03
9.8 1386 0.0% 0.10
60.3 to 67.3 1715 to 172% 0.03
B 0.0% 0.0)
.5 to 6.2 17123 to 1798 0.03
™. 0.0% 0,03
T8.% to BB.% 1800 to 1910 0.03
89.3 0.09 0.0}
9.3 to 9%6.3 1900 to 1933 9.0}
1.y 0.0% 0.0
99.3 to 10b.b 1980 to 193% 0.03
108.% 0,08 0,03
106.% :c 113.9 - . 2010 to 1080 g.gg
1.9 0.0 .
15,9 te 123.6 2085 ¢o 3100 0.0)
1.6 0.08 0,03
123.6 vo 101.8 2103 to 2129 0.03
132.9 o.a 0.03
133.9 18 1Y ny 0.03
135.9 to 131.8 2180 o 2150 0.0k
8.9 0.0% 1! 0,06
191.0 to 137.0 2160 to 2218 0.0h

M Llmore.
Se1pto.

MER T34 077-1IT2
UBAE 11;

eyt
Jusetion Tad 132 eat U8 € asd 50.

A? SUINGVIILS,
5 (KRR IPBADY).

.mmmuﬂﬂmunm

i

:

Bosiownero
Doaiouwnes
PEERA T2 T

0.03

gagcess

00000

oooop

283383838

opp000s
883383

b

|

oy
B

R A

SESK
AOONA A

Iy
w D;u\ll\nu\hu

BEEEEEERERRNYERERSEE SRR

i

@900 000000

2333% $8333%

0000000008000

22382338

33829238
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TANE £.3.25 OFF-SITS MITATION SURVEY FACM BC WEST VIA UDAN 22 10 3B; NORTN VIA US 89 TO SALIXA, ULAN

Py kel

Srielg
ar/nr

Cose Pate

Shield
Closed

Uv5 lays

Time

0+3 Daye
Time Shield
Closed
wr/hr

Shield — 3hield
Jpen

Cloead

D2 Days
Dose hate

Time

Shield
Closed
mr/hr

Dose Hate

O+l lay

Time

Dell Day
Backe

D-10 Day
Backe

Diatance
from
St

ar/hr

hours

hours

r

r

hours

‘hours

333333555588 055533388383333333328883388883338338338333833

2535065833338 5558 38883382388 5338835888884588838385842448%

0000000000o000000000000000000000000Oooooooooooogooooooo

”«-”13’7913’79 el e O M ~ - ™ ”13’7913’791 - man
BeE434385 5885885835553 08a 0888 aEERR5555855555RRRRRSHS

0.08
.02
0.02
0.02
0.02

\.\.1\;2223335.‘ 999001112223335\0 555666777888999000 41122233

AR - L PR B E R R TR A T R R A E PP P I P LSl P P

-t 2wt
QCCQO

0.03
0.03

91233-‘ (I\a
SRR

 Salina.

* BB.
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2.3.26 OFY-SITZ MIIATION SURYEY TAOM KAMAN, UMAN VIA
s & 10 W

Tine hield
Closed
Tours T
1606 o.18
1608 0.20
1610 0.22
1612 0.2
1618 0.21
1616 0.2
1618 0.2
1619 0.2
162 0.2
1626 0.2
1626 0.2
1628 0.2
163 .6
1632 0. .
163 0.19
16% 0.20
160 0.20

* T™his dats not used Ln the construction of off-site
contours.

TARE E.1.27 OFF-SITE MIATICON SURYEY PRON Jx VIA US 8) TO UDAX 20

ol > aye
Mstance D-10 Day Tore fate Doex Mate .
Backe

fram Time Shield T Shield
Start Closed Closed
1377 -r;E noure wr/hr hours I
0.6 0658 0.01 0918 0.0k
1.6 . 0659 0.03 0917 0.0
2.6 oL 0.03 919 0.0k
3.7 o) 0.03 o9l 0.0h
(954 oToh 0.0 0% 0.0k
5.8 o6 0.03 o9 0.08
6.8 aro8 [N o9aT 0.0k
1.8 aT09 0.03, o9 0.0
3.9 0.0) o) 0.0% o911 0.08
9.9 or1}y 0.0 09313 0.0k
11.0 s 0.08 0935 0.0
12.0 ms 0.03 0937 0.0k
16,1 oboo 0.0 0939 0.06
1%5.2 oy 0.0y O9h0 0.06
1.2 odos 0.03 o1 0.0
1r.2 oot 0.03 0% 0.0k
18.2 0809 0.03 099 0.0)
19.2, o2 0.8 0953 0.0
20.2 0.02 0813 0.08 1008 0.0}
2.3 o818 0.03 1007 0.0}
2.} od1r .03 1009 3.03
n.} o819 . Q.08 w2, 0.03
.6 odez 0.0h 101% 0.03
2.6 .- ) Q.0h 1017 0.0}
2.7 .53 Q.08 1019 9.03
aTT 0828 Q.08 w2 0.03
2.9 o8 0.0h 1023 0.03
0.9 0.02 o812 0.0h 10% 0.03
1.9 o 0.0 1036 0.03
13.0 08y 0.06 1038 0.03
.0 88 0.0 100 0.03
33.0 08k0 0.00 1002 0.0}
36.1 o8k 0.0 10Mh 0.03
.l . ') 0.0 1066 0.0Y
4.2 osg 9.03 1008 0.0
19.2 olng 0.03 1009 0.03
.3 0.03 ] 0.03 1051 0.0k

L]

TANE £.3.20 QPF-SITE MADIATION SURVEY FRQN X VIA UMK 14 TOMARD CEDAR CITY

% =Y ‘.'iE- BT o To] ars
Rstance 0-10 tay 7 te etance 0-10 Day *"én Tate Taie
from ek Tim Saleld Time Shield from Tneke T Shield hai ) Shield
Start i [ Closed Stare Closed Cloeed
uiles [ - hours w/hr ol l2e hours w/hr nours ar/pr
0.2 [ 14 0.03 23] 0.0y 2.2 oiv 0.0 o2 0.9}
1.2 oS 0.03 0850 0.21 2.2 0.0y 038 0.09 oy 0.0h
2.2 0.0% 0656 0.0 - 1] 0.0} 3.2 S H 0.0k orYy 0.0
3.2 o652 0,03 [ 3 0.06 .2 o318 0.0h o33 . 0.0}
82 0850 0.0) aBhy Q.01 2.1 0613 9.03 o 0.0}
5.2 068 0.0h [ . 31 0.03 2.2 0610 0.0k T 0.0}
6.2 o6t 0.03 0819 0.03 .2 0608 9.03 2644 0.03
1.2 o6hs 0.0% a7 0.0 2.2 003 Q.03 ores 0.0Y
8.2 06hh Q.08 0833 0.0 2.2 0603 0.03 o 0.0}
9.2 o6y 0.08 0832 0.08 0.2 0600 Q.00 o 0.0
10.2 [ ] 0.0 0830 0.08 .2 559 Q.03 e 0.03
n.2 -’ 0638 0.03 o9 0.0% 2.2 0.03 0536 0.0b onr 0.03
2.2 .00 0637 0.08 oszr 0.03 13.2 [ 30 0.03 or1s 0.0}
13.2 0613 0,03 0823 0.93 3.2 0852 0.03 oTh 0.03
.2 0613 0.0% 0813 0.08 33.2 350 0.03 orwe 0.03
15,2 o83 0.08 ory3 0.03 36.3 0%h? 0.03 ono 0.03
16.2 o630 0.03 TR 0.0 31.3 0349 0.0 orod 0.0)
17.1 [ 0.0y onT 0.0 .3 o5 0.01 oroé 0.0y
8.2 o6 0.0) OThS 0.0 1943 oh 9.0} OT0k 0.0}
19.2 by 0.0% oy 0.0M ] b id 0.03 e 0.03
20.2 obel o)os ont 0.03 L1981 o.ce (-3 }] 0.0 aTe0 0.03
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TAME £.1.29 w-sxrgumnammmawmqlmmnm, EAST VIA UTAN 20 70 JUNCTION OF US 89 AND JTAH 20, AND
w .

9 O BB,
Tel Dy 5+1 mye
Distance 010 tay "lose Fate . Jose Pate
From Back~ Tins Shield Time Shield
_%ﬁ: ground Closed Closed
" nr/hr Tours ar/hr Tours ar/hr
[ 0.03 0510 0.0h 1108 0.0k
1 0912 0.0h Lo 0.04
2 091k 0.04 1109 0.0k
1.1 0916 0.0b 1111 0.0k
(183 0918 0.0 1113 0.03
5.2 0320 0.0k 1116 0.9
6.2 os22 0.08 111% 0.02
T.2 0% 0.0h 1120 0.0k
8.2 0926 0.0 1121 0.06
9.3 058 0.0k 1129 0.03
10.1 0930 0.0k 127 .03
11.) 0.0} 0932 0.0k 1129 0.0b
12.% 0933 0.0k 1131 0.Cl
1.4 093 0.0k 1133 0.0
i%.b 0936 0.0k 113% 0.03
15.5 7/ 0938 0.04 137 2.03
16.5 fo ] 0.0k 1139 0.2
17.5 o092 0.0k 111 3.03
18.6 0ok 0.08 1183 0.93
19.6 oMb 0.0b 3L 0.03
2.6 0h8 0.0h 1147 2.03
21.5*

2.2 0950 0.0k 1149 Q.04
23.3 0951 0.03 1151 0.02
2.3 095k 0.0h 1153 0.03
».3 0956 0.03 115% C.0
26.% 0957 0.03 1156 0.03
.. 0959 0.03 1157 0.7
9.4 1000 0.0k 1158 0.0}
2.5 1002 2.03 1159 0.0%
30.% 1003 0.0 1201 0.0k
3.8 100% 0,06 1203 0.0
32.6 1006 0.0% 120% 0.03
33.6 1007 - 0.03 1207 0.03
3.6 1008 0.03 1209 0.03
3%.7 1009 0.03 1211 0.03
36.7 1010 0.03 1213 0.0}
7.7 1011 0.0 1215 0.03
38.8 1013 0.08 1217 0.03
32.9 - 10y 0.0 1219 0.0k
Lo.9 1018 0.03 1221 0.0k
2.0 1020 0.03 wn 0.Ch
43.0 1021 0.0b 1303 0.0k
bh,0 100 0.08 1307 0.0k
w3 1025 0.08 1309 0.0k

' Junction of US 89 and Mad 20.

TABLE E.3.30 OFF-SITT MITATICN SURVEY FROM JUNCTION OF UIAE 2b AND UTARK &2 SOUTN VIA
30

o5 e
Distance D=9 Iy te

froa Backe Time Shield
Stare g Closed
nilee wr/hr houre wr/hr
0
2 0.03 o5a3 0.02
3.9.t0 9.9 0.02 0928 to 0937
1. 0.03 09k0 0.02
1% to 2.1 0oh3 to 095T 0.02
A 0.03 1000 0.02
26.1 to 0 1003 to 1010 0.03
32.0 0.03 1013 0.03
13.0*
LU TR ] 101% to 1023 0.03
2.1 0.03 1026 0.03
M.l to d6.) 10%0 to 1032 0.03
88,1 to 50.1 1035 o 1038 0.02
5.1 0.03
%h.1 to 60.1 1045 to 105k 0.02
W1 0.03
6.1 to T2.1 1103 to 1119 0.02
Th.1 0.03 un 0.03
¢ x.
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Nrraare o-11 Day 010 ny
froa make ake i Mield Tiae Suield
(1
'ﬁﬂ -;E -53 Towrs - s [Z)
o.o.t;].l 0800 to 0806 Q 0930 to 0937 0.8
9.6 o] o.c8 094 0.
7.6 o.ae 0810 o.08 0950 0.08
%9 o812 0.08 1000 0.0
.6 e 13.4 of1s to OA19 0,03 100% to 1010 Q0.0
1.6 oy 0,0} 1088 0,03
.6 0. odey 0,0) pt) 0.0)
19.6 o 1.4 08T to 080 0.0% 1089 to 10%
13.6 vo 3.6 0832 to OO 0.03 1036 to 1080 0.08
¢ o8 0.5 1008 0.03
9.4 0., 3] 0.0y 1030 0,03
1.6 v 3.6 OBM0 to 08MY 0. 1100 ta 110% 0.0}
»e 0.8
5.7 vo .7 0903 te O9L0 a.08 1113 to 1120 0.0Y
3 o.op 0918 0.0 uzs 0,03
M8 R6 AT.2 ORT o 0% 0.0 1130 to 1168 0.03
9,2 0. 0937 . e 1! 0.09
$1.2 to 3T.1 092 to 1007 o.08 usé to 1211 c.08
59.1 0.8 1006 o.08 mr a.o0
6.1 0 o.® 0.0¢
2.3
6.6 1000 .= R - 0.08
68.% o 88.3 1m$ w 100 (K- 3 1232 1o 1298 0.03
10.3 0. 1038 0.08 1289 0.03
s 1081 0.08 1290 0.03
™. o 6.5 1008 to 10%6 0.03 1256 o 10 9.0}
8.3 100 0.0 1873 0.03
0.5 0.8 un 0.0) 1837 0.08
2.8 o 8.5 JLETRLTARER 0.03 1842 to0 1058 0.0k
9.3 0. 13 0.03 1508 0.0k
9.3 o 9.3 1180 10 11¥ 0.0y 1907 %0 1902 0.0M
%3, V4 ftes) 0. 7 0,08

98.5 o 10M.3 193 e 07 0.8 19E2 0 1939 0.08
10%. 3%

1066 o 108.6 12 w113 0.03 1939 to 198 0.00
u.b‘ 0.0 e 0.03 1949 0.0
M. ‘ .

ua.é ? us. 1290 to 1236 o.03 1953 te 200 Q.00
ur.

us.¢ 1230 0,03 2007 0.00
uo.¢ .03 103 0.0y 010 0,08
¢ Bewrieville.

v Imeslamte. .

* Souider. ‘

! Clower.

* Tvasdale.

! Mctmll for resdisgs sewth of Rlckaell an D6 Duyw ess Table £.3.33.

2.3.30 CPY-SITE MITATIN SEVEY FION 104, USUE; VST YIA UBAR 2% VIA SIGURD, UME TOWMRD RICRFIRLD, UBAK

f

Di stanee D=0 ay te
trom b 1) Tine leltd Tine Shield
Sare Closed Slosed
wlee | -;E oo w/hr RO " wr/hr

1.0 te 6.7 1307 s 1319 2.0 1737 to 1TV) 0.06
8. 0.0 mr 0.03 s 0.0h
10.7 ta 16,7 1119 te 1328 0.1 1787 teo 1793 a.0h
.8 0., A; 0.01 1735 0.03
20.8 0 2.8 1329 te 11N} 0.0 1797 to 1739 0.03
*.8 1333 .0 1801 0.0h
%.9 1333 9.03 0.08
2.8 0.0h 1531 0.0 150% 0.08
30.8 o ¥6.9 1339 te INS 0.03 1807 to 1813 0.0
9.0 0.0 534 CX. $ .17 0,08
Al 13% .08 0.08
32.9* to %0.9 1339 e 1813 .00

¢ Sigurd.

TER £.3.33 FP-EITY MIIATION SORVEY , JICTION OF UB 6 AND ©) AND UTAS 24, VIA URN 2% 70 144, UBS

bR
OLstanen 0-10 tay Coes_Iats
fram Toak~ Time 0 Le
Clowed
—ﬁ: -;E Bowrs w7kt -’E
3.1 o.o8 omnl o.08 [N}
a1 oy 0.03 0.0%
22 0.01 0.0)
6.2 or39 Q.0M 0.06
8.3 orel 0.5 0.0%
0.4 0.02 ok 0.0 9.03
12.8 aTes 0.03 0.0%
.3 ona 0.0l 2.03
15,9 ot 0.31 3.0
8.6 arse 0.03 2.9
.7 0.0) or3é 2.03 0.0k
2.7 ors9 Q.03 2.0%
».8 8oL 0.01 0.00
6.9 olos 0.2 0.03
A9 ook 0.01 o.
1.0 0.0y osc8 0.03 a.0)
».o of1l 0.0 0.0Y
.1 o8y 0.03 3.00
1.0 u 0.08 9.08
h. (3. ] u.&
1 0.0 \ il 9,
ll. ol o.00 0.00
W, oled e.01 9.0y
.ty ofey 0,03 0.0}
9.3 o 0.00 0.0k
31.6 J.00 by 0.01 0.08
91,6 o83 0.0} 0.08
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TUILE 1.3 (Ceund)

T
hours

D=10 Day
ke
Cri

§5EE54455655558584%

000000000000000000

$55555448555585458
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Goo

£8%
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136

Ed

* Mankeville.

' Pretta.

+ Poryedings 1a this sres om D¢l amd De3 dayw, see Tubls £.3.31.

¢ Mexsoll,
* Lymas.
' Los.

td

TANE £.3.30 OFP-SITE MMATION SNVEY PROU JUNCTION OF UPAR 72 AND UD\E 10, SOUIW VIA UZE T2 TO JUNTION OF UDAR 72 AND UMR 8.

Jose_Mate

LRI

— e

10 ny

ie

.
Cloeed
r

ary

=

%ﬁ’

Time

Crem

ﬂ,' g.

555 Houre

= S o
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G0 000066606666 C G0
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0.0%

ANE L.3.)3 FY-SITH MISATION SEVET FRON JUKCTIOR OF U8 39 AND UDAR 10 VIA ODAR 10 TO JUNCTION TDAE 10 AND UB § ASD % AT PXICE, UBR
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oee Nave

2 3T

Time
hours

et

Shield
(43

Does Mate

houre

ST -

Time

O

wr/hr ap,

nours

houre

D-11 Doy
Inahe

Netance

Stare

UKL L1315 (Contd)

~As M.M%OMO 58
I

48854BTELHEATE
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1442
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168k

0915

1
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0.03

1010
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a3
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0938
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W0 2D v 00O DLONHDDOND R X KNGO

AP P P4 888 0837 RRRAEEREERERES 8354588y

23228833288

3.07
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1bs7
1300
1503
150%
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hield
Closed
ar/nr

o _Bys

Time
hours

Shteld

Closed
wr/nr.

0.03
0.03
0.03

0.52
hours

7
TARLE £.3.36 OPP-SITT MOTATION SURYZY PRON JUNCTION US G AND UZAN 31 AT PAINVIEV, "DAM: SAST VIA UDAK 11

T MNTINCTOW, UmN

i

0.0

* Junetion T2.
* Mmntington

se565525%58538 55502343

6603060066830 030306600

839558508305 094a008 8

0000000000000030000050

RAKERERSANRARS IS ATy TS
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0!23h551590u2unnwnw9ﬁ

T Sre

q

<hield
Zloee
e
ar/nr

510 Day

TANR £.3.37 OFF-SITE MIIATION SURVEY FRON JURCTION US & AND SO AND UDRK 10 IAST VA US § AND 5O

i

0=11 Dmy
ke
i

0.0%

-y gt

=hiel
2pen
ar/nr

Time
hours

0.9

arouns
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200
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5384

~ooo

§353

6666

1692
1558

0.0

5".\.21‘3&567502)’i7690

e
=
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TABLE £.3.37 {Contd}

11 Dy 210 My
Bacit - L Y18 Time
Lround Lraund
ar/ns xr/ar nowrs
paed) oo
LR R
Pt Lol
5545 gt p
$7.9 2.5 T2 3.
e w2 :
1.6 . jas P
63.7 171 L
6%.% 170 1,
67.3 a3 .02

* Romdside Ceyser,
¥ Junction 'Ran 24,

TABLE £.3.38 CPP-SITE MADIATION SURVEY FROM THISTLE, UTAH VIA US § ATD 5O TO PRICE, UTAM

b7 % s
Distance 0-9 Doy . " DBoss Wts Toie_Tas
‘rom Meh- Time Shield Time
Start round Zlosed
—Tte R v o e
0
1 1013 0.0%
2 1017 0.0%
3 1020 0.0}
. 1623 0.02
[ 54 ' 1350 0.0% 9.1
3 1025 0.0%
[ 1027 0.0%
6.8 - - 1161 0.06 2.10
T 1030 0.ch
8 1033 0.Ch
8.9 0.03 - - 1338 0.0% C.ll
9 1035 Q.06
10 1037 - 0.0
1 1040 0,08
1.1 - - 1336 0.08 9.1°
12 1043 0.06
1) 1068 .08
13.2 - . 133 2.017 2.18
1% = 10T 0.0
13 1100 0.02
1%.6 - - 1326 2.7 0.10
16 V4 1102 0.0
17 1108 0.0% :
7.7 - - 1321 0.06 0.99
18 . -
19 o7 0.02
19.7 0.0h - - 1317 0.05 ° 2.09
F ] 1109 0.0
a1 . u 0.0k
2.7 - - 1312 .08 0.1
22 116 0.0h
Fs) 1126 0.0
0.9 - - 1307 0.0% 0.1%
26 u 0.0h
BN 1120 0.0
2% 1123 0.0h
26.1 . . 1309 0.10 2.0%
Fed 11 3.0%
28 35 0,08
4.2 - - 1259 9.¢8 (N
2 us 0.0%
¥ 13 2,05
3.3 0.03 - - 1247 0.11 a.or
n 1119 0.08
12 L1162 0.08
2.5 - - 108 0.08 0.16
33 1lkh 0.0%
3 1149 0,08
n.9 . - 128 2.0% 0.18
3 1192 0.0b
36 1:9% 2.06
1198 2.08 1261 0.0 2.2
38 120 0.07
19 201 2.06
39:1 - - 237 3.9 0.16
0 L20% 3.9
30 wor 3.06
Al.3 0.0k - - 2% 0.0% 2.1
Q2 1 c.08
W3 20 b} }
s w21 3.9
kb - - 2n a.12 3.5
Ly 218 t.a€
8.5 . . 1229 22 Yo
] 2 0.5
b7 2 2.06
#7.6 - B 1226 .1 5.8
49,7 . - 1222 c.38 Soe
s1.8 0.07 - . 17 3.06 2.2
53.9 - - 2u S0k 3410
] 1283 .5
56 1203 2.08 2.9

Soldler Sumit,
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T

TAMLL E.).01 (Coatd)

23 !ﬁ 3} :ﬂ
Astance 0=9 Wy se RaLe te

from aax- Tine Sateld Tiee 1e.

—J&LL: ﬁ— hours 2_.7.!”5 nousrs 21 r -%m—

64.0 uu 2.0% o.1%
68,3 60 0.08

9.1 - 3% 9.13 .

LI . TR 1] 9.10 9.0%
0.2 22 .1

n.z C 3] 4

ke 3N 0.0) 1138 0.0% 3.1%
. 0bké .08 X

7.3 £e8 8.03

n.2 1188 0,09 0.16
.3 Ah9 2.9

73.6 A0 2,06

.3 [STY 0.0% 3.16
6., 0651, 0.06

.o 0652 0.0%

. 1186 0.06 0.19
8.3 0653 3.0%

9.6 0659 0.93

80, 1u% 0.06 0.1%
0.6 0647 0,06

2,7 0700 3,03

2. 0.93 us 0.0 a.10
82.7 oToL 9,03 Vo

837 o703 0.0}

.3 1197 0,06 0.13
.7 or08 3,02

3.8 aT06 0.32

%.6 1200 Q.08 0,09
3.9 o107 0.0)

37.8 orod 0.03

38.6 1203 Q.08 0.99
. » o 0,04

8.9 onj e.02

7.9 ans 0.0)

9L.9 oTLé 0.0%

92.9 on? 0,02

93.9 oTI8 0.0)

9.0 oy 0.02

9.0 0720 9.03

91.0 oTa? 0.02

9.9 s .03

98.6 o 0.03

9.6 oT8 0.0%
100.6 aTy 3.
.7 ot .06
162.9 oty 0,08
106.9 oTsY 0.0y
107.9 one Q.03
uo.¢
e, 0 o730 0.0
us.l or32 0.0
ué.2 T8y 0.0n
urnt TS - - 3.93
us.0 oT3% 0,0
9.6 oTs8 0.03
120.8 orye 0.02
.7 osQL 9,03
122.7 oo - 0.03
123.4 680y Q.06
126.8 080k 0.03
12%.9 oS [ X 3
126.9 BT 0.03
17,9 o808 0.03
129.0 0809 0.0%
130.0 oo 0. 06
3.4 o1y 0.02
132.1 of12 0.03
133.2 oy 0.03
1.2 oAl 9.02

13%.2 oaLs 0.0
13%.} 080 0.0%
7.3 7 sn 0,08

138,46 o8 0.0
139.4 0823 0.9% '

¢ fearaln - Juartion tan L1 asd B 89,
' Tatstle.
' Provo

TANE £.).42 OFP-SIYS RADLAYION REVEY FROM ERSER, UZAE VIA US 40 70 DUCTBENE, UTAL.

g
i
i
g

Detamee ) e Rate

E
£

0.9 830 0.8 9., 1620 e.19
1.9 el 0.0 J0.» 168 0.19
.0 QB 9.0} . 1616 0,49
.0 By 3.91 2. 1618 2.19
5l [ 23 9.0h e 1612 .19
4.1 [ 3] 0.0 e 1410 .19
7.2 kb 0.9) 19.. 1608 .19
8.2 08k Q.0n .. 1606 0.19
9.3 ol 0.0n 7.8 1 0.19
10,3 a9 ©.0) M. 1602 c.\2
u.) 083 K- 19,6 1600 Y]
1.3 ML 0.0% w0, 1997 Q.1
116 o8s2 c.93 .l 1333 9.1%
.. o833 3.0 w2 1583 0.1%6
13.3 8% .08 .3 1351 9.16
16,5 085 0.93 - %9 0.46
i 0856 Q.06 ... LT 0.16
18,6 0897 .08 hf.e 193 0.20
17.% 1] Q.06 3 193 9.30
0.4 o8%9 0.01 ) 1951 9.20
. 16 0.19 “9. 1339 0.20
.. 16 0.19 10, 19% .30
t3 Y 1632 0.1% .. 193 0.40
1Y 1830 2.19 2. 1332 0.40
29.% 1628 Q.19 93.. 1330 0.80
6.4 1626 2.19 S,k 1527 0.18
iT.e 162% 2.19 55 1529 2.1%
8. 1622 319 6. 1522 0.19

us



TABLE B.).s2 (Comtd)

from from l:luu
b)Y Gloved St Closed
cfo} hours u;'ﬁ.r uﬂ: Bours wr/hr
7.4 1520 0.9 63,4 150k ' 9.06
A 158 0,09 66,4 1502 0.06
9.0 1518 0.19 67.4 A 0.0
606 156 Q.19 Y 1658 0.9%
a.h 1512 0.19 69.4 Lhss 0.0%
N 62.% 10 .19 70.4 LS 2.0%
63.4 1508 0,84 e 1682 9,05
6 1306 ' 0.03 12,6 . Le%0 0.08
T3 Lubd 0.0%

g ‘o

TABLE B.3.43 OFP-3ITE RADIATION SURVEY FROM JCT US 4O AND UTAN 134 AT DUCEDSNE EAST VIA US 4O TO JCT US LO
AJND UTAK 121 AT ROOBIVILY, UTAN; VIA US 121 TCWARD NEOLA, UTAX.

Dvle Omye Dee Jmys
Distance Dose Nate Distanse Dose Rete
from Time Shield from Time Shield
Stare Closed Stare Slosed
alles aours ar/ by atles hours ar/hr
L0 100 Q.10 20.8 ui2 .10
2.1 10k2 %.11 2.9 pes LY Q.08
3.2 L0k 0.11 2.9 1116 Q.97
) k.2 1086 0.10 2.0 me 0.10
¢ 5.2 1068 0,09 25.0 1120 0.10
6.3 10%0 0.08 26.1 1123 0.08
1.3 1051 0.10 27.1 uz7 0.07
8.3 1092 0.09 28,18
9.l 10%3 0.09 29.1 nj2 0,07
10,4 10% 0.07 29.5 Wk 0.06
.. 10% .07 30.% 1136 0,06
12.% 1087 Q.07 n.6 1138 0.3%
13.6 10% Q.06 32.6 1160 Q.09
16,5 ua 0.08 “33.7 1162 0.9
15.6 1103 .09 .7 Llkk 0.08
16.6 1105 0.09 35.7 1166 Q.08
17.6 uo7 0,08 3.8 L1148 0.09
18.7 1109 .07 7.8 1% 0.10
19.8 1110 Q,08— B 8.8 152 Q.10
' Roosevelt.

TABLE B.3.4h OFF-SITE RADLATION SURVEY PRON JCT UB 40 AND UPAX 134 AT DUCEESEE, UTAE; NORTN VIA UTAR 13e 70
JCT UTAR 13+ AND UR.E 33; VEER VIA

Des_Days D+% Daye :
Oistance Dose Rate Dietance Dose Rate
from Tine auu from Time Shield
Start osed gt Closed
wiles bours ar -'T.Eu bours ar/nr
0 130 Q.07 2.7 1443 Q.07
1 132 0.08 1.7 Liks 0.07
H PR X | QL 3.7 LekT 0.10
3 19 0.10 335.7 k9 o.12
. 1346 Q.08 %.7 1500 Q.12
5 107 0.10 37.9 1%02 Q.05
s$.7 ° 1 0.08 8.7 1503 0.08
6.7 1350 0.06 39.7 150k c.o7
1.7 135 0.9 - 80,7 150% 0.03
8.7 1352 0.0% bl.7 1510 0.0%
9.7 135 0.07 k2.l 1512 0,07
10.7 1389 Q.08 L3.7 1513 Q.08
.7 1357 Q.07 b, T 1516 0.06
12.7 135% 0.1 k5.7 13 0.03
13.7 s 0.15 s, 7 1516 0.0k
.7 1617 Q.18 7.7 1518 0.0%
15.7 18 0.20 u8.7 1519 0.03
16.7 1820 0.20 9.7 1520 0.0%
17.7 pLYIY 0.2% 50.7 152 Q.06
LT 1823 2.2% 5.9 1522 0.05
19.7 1625 0.20 52,7 1523 Q.08
0.7 1827 0.07 53.7 1925 a.¢7
a.7 1830 0.0 5.7 1527 0.0%
22.7 1833 0.08 6.7 1428 0.0
Q.7 1435 0.07 56.7 1529 Q.06
%7 1836 0.07 6.7 1530 0.06
3.7 1837 0.07 62.1 1533 Q.08
. 1638 0.1 6,7 1543 Q.08
8.7 1839 0.1k 66,7 15%0 0,0
29.7 1es0 0.12 6.7 1553 0.0
Yo.7 bl [ 53 T0.7 1609 Q.08
.7 pLEE 4 0,06
¢ Tebicas
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e

TAME B.).v)  IFV-IITE AADLRTICE SURVEY FROM JCT ALTGRNATE S 109 AND UTAM 15 AT KAMAS, UFAN; VIA JTAW 3t 22
TVANFTON, VOXING.

- o
Jlstance Distance
tran Tine Crom Time
t St
. Bours alies houre

3.6 13014 13.3 1806

E 3 Y 1708 3.9 1807

3.4 17 20.9 1509

a2 17 P ) a.y 1810 J

3.2 . P 3 2.9 a2 P

6.2 1750 Je 9 RN 1819 .

7.3 75 3% 29.9 l2)0 e

d 1753 S 26.4 183 RV

9.4 17% 2.9} 0.4 lokQ JoA
1.6 L1798 %ot 3.2 1369 )
.8 17% O e 2.} 13%% O e
12,9 1797 PRV 3.0 1902 v M
I ] 175 309 9.3 Lp8 Gu e
1.8 130 3% 61.e 1323 sl
1%.8 oz 37 (T 1930 53}
18.6 130} 438 75.6 1939 2.2
T 1309 Sa O 9.4 IS 3] diel

TABLE T.).e6 OFP-SITE RADIATION SURVEY FROM JUNCTION, BEAR AIVEN AND (S 30 3 NEAR EVANSTON, WYOMING; ZAST 7C JCT S o
AXD VYCKING 53v AT CAKEN RIVIR, WYOMING; SQUIE ON WYOMING 330 TOMARD MCXINNON, WYOMING.

— R Aama —mys__ Cemea
dletance Jose Aate and Distance Jose Rate ana
{roa Tine Shield Sets froa Time Shield Sets
3t Siived ot Closed
T nours w/hr ar/hr ailes Sours ar/hr ar/Rr
1.1 k0 Q.9 $5.3 081y 0.02 0.0
.1 Whe . .93 $7.8 818 2.02
L399 by <. $9.8 ofal Q.02 9,10
6.1 0630 3.0 &1.8 0826 Q.02 C.08
LBY 692 0.0n 63.8 0827 Q.02 0.10
10.0 %6353 3.0 84.9 0859 [N 0,19
120 0658 Q.08 0.9 w8y 0.02 Q.10
1s.1 JaL 0.0k 72.9 0903 Q.02 .10
16.1 0703 Q.08 .13 T3 0906 0.02 .10
18.1 one Q.06 Q.15 76.9 0909 0.0% 0.05
20.1 Mme 0.0 0.10 8.9 o913 0.0% e.10
2.1 mé 0.9} .10 0.3 o916 0.02 .10
™.l are0 0.03 Q.10 82.9 0920 0,02 0.0%
26.1 aT) 0.03 2.10 8%.2 0923 0.02 Q.0%
a1 aT2é 0.0} al0 - 8.0 0,02 Q.12
0.1 oT9 2,03 ¢.10 8.2 0930 0.02 9.10
J2. ons 0,03 0.10 92.8°
7.5 97.8 0953 0.02 Q.10
9.3 Q.03 102.8 0958 0.03 Q.15
ol.8 o185 0,0) 1¢7.8 1008 0,02 Q.10
83,8 st 0,0} C.10 u2.8 i) 0.0% 0.1%
3.8 0800 0.03 0.05 11,8 a7 0.0% N .15
5.8 Q803 Q.03 0.0% 19%.8 1022 0.02 0.20
51.8 0808 0.02 2.0% 1268 1029 0.0% 2.2%
53.8 oA12 .02 9.0% 138.8 10% 0.95 0.3
.
 Crees River.

TANLE £.3.07 QFF-SITT MADLATION SURVEY FROM ST. CRORGE, UTAN, SOUTH VIA UTAN 64, VIA MP. TRUMBULL, ARIZCNA, VIA
TWEXP, ARIZOMA, SORTE VIA SWORT CREXX, AMIZORA, TO HURRICANE, UTAM.®

i Laye o) oays
Distaase D=1) Day g . Jose Rate

from Sack- Time Shield Ties Shield
Start Closed Closed
alles -/ bours wr/ar aours xr, N
1.8 0.3 o730 0.0% o708 2.7y
2.3 a1 0.0k o707 C.2e
1.8 T 0,08 0709 2.2,
-8 a1 0.0 ony 3.2
5.8 o738 0.02 9713 3.2
6.8 M0 0.9 OTla .2
7.8 7 o2 0.03 N6 S U
8.8 Tl 2.05 ms 0.2
9.8 o786 0.0% o720 Q.27
10.8 <0.% T8 Q.0 o722 0.28
u.8 372} Q.30
138 3t [
138 0726 .32
1.8 o128 0.3
1%.8 3730 P
16.8 Q732 <29
11.8 <0.% 73 PN )
8.8 71X 3.0
19.8 o738 30
2.8 a.1 Q740 LIS
a.8 oTv2 . i
2.8 OTids P
1.3 o6 5.2
.8 QT8 w2
29.9 0750 227
2.8 3782 w29
7.8 075 VAR g
16.8 07%6 PR
9.8 arse 2.2
.8 0,9 o800 0.3
u.8 2802 3.28
12.8 080k 3.2
1.8 0805 227
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TARLE £.).47 (Comd)

JUNENEN ) W, T
Diatance D=11 Day Tine Dose Rate Time Dose Rete
Cran taak- Shield Shteld
? Q‘,;E Closed
2les wr, hours wr, houre ar/hr
»3 0808 0.27
5.8 od1o Q.2¢
.8 0812 Q.25
.8 s 0.2%
0.8 0816 0.26
» 0818 0,2%
»0.83 0.5 o820 0.20
w.a o822 0.18
2.8 0826 0.20
».8 : o826 C. 26
.8 0828 0.4
.8 o810 Q.0h
,6.8 o832 0.0}
7.6 083 0.12
3.8 0836 0.1%
9.8 1025 0.03
%.8 1027 0.0
$1.8 1028 Q.06
s2.8 1030 0.03
$3.8 1032 0.0
5-;: wg; Q.08
53, 10! 0.03
=10 by
Back-
56.8 0.0 . 1038 0.02
57.8 1080 0.02
8.8 12 0.02
$9.8 104 Q.02
60.8 106 0.02
6.8 1068 Q.02
62.8 10%0 0.02
63.8 . 1052 Q.02
&.8 105 .01
65.6¢ 1056 0.1%
6.8 0.0 1058 Q.16
61.8 1100 . lh
68.8 1102 0.18
9.8 108 Q.1
70.8 1106 0.0
n.s 1108 0.03
T2.8 - umio 0.03
7.8 12 0.03
™.8 11 0.03
75.8 1116 0.06
7.8 0.0% * pASY) 0.06
. 1.8 - - 120 0.18
8.8 1122 0.10
.8 ux 0.1}
8.8 126 0.18
4.8 unas C.l%
82.8 ux 0.17
63.8 132 0.16
8.8 . un 0.16
8s.8 uy 0.13
8.8 0.0% 13 0.18
a7.8 110 .09
88.8 paLYS Q.10
5.8 * L1kh Q, Ok
90.8 1146 Q0.0h
9.8 pILE.] Q.02
9.8 Hso Q.02
93.8 s Q.02
oh.8 1156 0.0}
95.8 1% 0.93
9.8 1158 0.06
97.8 1200 0.0}
98.8 0.08 1202 0.2
9.8 1208 0,08
100.8 1206 0.0
1a.8 1208 0.08
102.8 1210 0,08
103.8 2.
e to
125.8 0.1 1298 0.02
126.8 0.1 1300 0.02
121.8 1308
to to
1%.8 1116 0.02
135.8 118 0.02
1%, 0.12 1320 0.02
137.8 1322 2.02
134.8 132¢ g.c2
139.8 1326 3.08
180.8 1328 0.02
1.8 a) 0.18 1330 0.02
182.8 L 3.18 1332 0.02
1818 p4 1009 Q.18 133 Q.03
1.8 Lot 2.19% 1336 8.02
185.8 1004 Q.2 1338 3.02
ne.0 0.1 120) 9.2 1380 0.02
107.8 1000 0.2 132 0.02
18,8 0958 0.2 1346 0.02
1N, 8 9% 0.1 1368 0.02
1%0.8 095k .08 1350 0.0
: This data 2ot used is the comstructios of off-site comtours.
AV,
* Crest of road om IR, Trumbull.
¢ Jusetion of Tuveep, Predoata aad M. Trusbull roads.
5 At 1086.8 and L16.3 atles.

108 vith Short Creek--Pips Springs Aatiosal Momumeot roed.
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TAMLE B.).58 OFP-SITE MADIATION SURVEY FROM AY TO AN.®

W I
Ot stance D=10 Oay Ooes Rate Distanse D=10 Day Dose flate
from facxe Tine Shield from | 2 Time Shield
bl n% Gloa Stary qg Llosed
# ar/hr hours ar/hy ailes ar/nr hours ar/hr
1 0838 0.08 17 910 0.03
2 0.18 OBk 0.0% 18 o912 0.02
) / 08k2 0.0% 19 91 Q.03
[ Bk 0.0% 20 0.03
3 b3 0.0% a 0918 0.02
] oBad 0. 2 Q.06 0920 Q.03
7 850 0.0% 23 o922 0.0
8 o5z 0.¢6 Ead o9 0.0%
9 8% 0.06 23 0926 0.0%
9 o8sé 0.06 26 0928 0.0)
9% 0858 c.o8 27 09X 0.03
12 0.09 0900 .03 24 0932 0.03
13 0902 0.93 3 093 0.03
1s 090 .03 Y 9% 0.0}
13 906 0.0 n 0938 0.0}
16 0908 0.0n 2 0.0% UGG 0.02

* This dats a0t used is coastructiom of off-sits caomtours.

TARE £.).09 (RTEREICTION OF US 89 AND UB 094 AT KARAD, UZAR, SOUTE YIA UB 894 YIA B3I 70 MG.

— S
Mataace D-10 Dy Dose Rate Distasee 0=10 Dy se Mats
{rom Backe Time Shield from Back- Timm Sateld
Stare ground Slosed tars Closed
ailes ar/hr hours  mr/nr h'n -r;ar hours  ar/hr
1 Q.02 n 0.03
2 0956 0.02 32 1066 0.02
u 0.02 3.8
12 . a1s .02 bl 0.0}
a Q.03 b Y 0.03 1120 Q.02
22 1029 0.02 (4% .03 137 0.03
n .03 53 0.02
fa 0.03 iz 0.03
‘o
Cd

TAME £.3.50 (FY-SIFR RADIATION RRYEY FRCGM XI, RAST YTA U5 394 7O KITTIR SPRONIS, ARIZOSA.

Distanse D=10 Dmy E E Distanes D=10 Dmy Dose Rate

from Back: Time Miald from Daek- Timm Mielt
E: CL% ary ool
-;E Yours  ar/ ailee u;E hours W
o 0.02 13 . Q.02 » Q.02 1n8 0.0z
10 0.02 1328 0.02 : L] 0.02 1800 0.02
20 o.02 b o.02 pLITY 0.1
< 4 1w0 a.a 58 .02

TANE T.3.31 QFP-STIT RADDATION SURVEY FRON KITTER STRINOE, ARIIONA, SONPR YIA US 59 10 M.

—l —l A
Dirtanse D=1 Day Doee Aste Distanes D=1l Dmy Dose fAate
froa Saake Tiae it from Sacke Time Shield
% SN0l Sioee” ﬁ n;! Glosed
e -w/ay . or/wr ar/he bouss ur/ar
.0 1909 o.0e 35.0 o.c2
3.0 Q.06 3.0 1996 0.2
13.0 0.0 1922 o.0n 43,0 o.02
.¢ 53.0 2009 0.02
2%.0 o.02 19% Q.08 $5.0 o.0e
3.0 1903 o.08
¢ mage.

Diotanee D11 tmy ——%‘- Boes heka M%‘E

from Backe Time Shteld teld Time Shield
__ﬂ‘ Sloewd Ciosed
) '55 hours wr/br 73 nours =/ hr
-] 1128 0.03 0.02
1.0 128 0.03
3.0 usz a.08
.0 13y 0.93
5.0 133 0.03
8.0 7 0.0%
T.0 a3 0.06
8.0 el 0.03
9.0 16 0.0
10.0 1168 0.0
u.0 / 1167 0.06
12.0 0,00 1189 .03
11.0 1151 0.0}
15.0 nss 0.0}
18.0 P55 14 9.0}
17.0 usw 0,06
18,0 1za 0.03
19.1 1203 9.0)
20.4 1208 .06
2.0 0,02
22.1 1207 0.0}
.0 19%% 0.02
2.1 1209 0.08
2%.1 i X )
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TABLZ £.3.92 (Contd)

D2 Daye Do Days
Distaace D=11 Day Dose Rate  Dose Mate Dose Rate
;ﬂl 3acke Time Shisld Sateld Time Shajeld
tare Opea Closed - Cloeed
alles -;& Bours wr/ by 7 Bours ar/ b
28.1 1213 0.03
X.1 1215 0.0k
2.0 2.
3.1 1217 0.08
3h,0 1848 0.02
kLYY 1219 0,03
3.0 1221 0,93
31.0 P 1223 0.03
0.0 1225 0.0k
2.0 .
M2.1 1227 0.0%
Lb.0 1832 o.ce
(V99 0.03 0.03
k6.0 21 0.03
bT.00
8.1 1233 0.0%
50.0 1238 0.0
5L.2 1237 0.03
52.0 0.¢e 1239 0.03
53.1 128 0.03
55.1 1242 0.0h
$T.1 1243 .08
$9.1 1285 0.03
60.0 1819 0.2
61.1 1287 0.03
62.0 0.03 1809 0.01
63.1 1249 0.08 0.0
65.2 1251 0. 0b
61.2 1293 Q.0h
69.2 1257 0.03
1.2 1259 0.03
3.2 1301 0.03
74,0 0.03
5.2 130 0.03
7.2 1307 0.08
79.2 1309 - 0.03
81.2 131 Q.05 0.05
83.2 13 0.0k
.0 [N J
81.2 115 0.06
3.2 7 0.0
9.2 e - 0.03
93.2 1321 0.05
oh0 Q.02
5.2 1323 0,05
97.2 1323 0.0k
9.2 . 1327 .08
101.2 1329 0.0
103.2 N Q.03.
104,0 0.03 .
105.2 1133 0.03
107:2 1133 o.M
109.2 13371 0.03
1.2 1339 0.0}
‘x
TABLE £.3.5) OFF-STIR RADIATION SURVEY FROM MM VIA ARIZORA &b TO VILLIAMS, ARIZOTA
Dlstence =11 - E: oaye
fros Day Time Dose Rate
Stare Backe Shield
Ground Closed
[tarT) 73 hours ar/hr
Q 0.03 1485 c.R
10 0.0 1511 0.
18 1521 0.01L
20 0.
28 153 0.01
» o.08
38 1555 o.x
L) o.02
3 m’su 0.02
30 0.03
s8 1628 0.2
59.3 0.

TANE L.1.54 OFF-SIIR NADIATION SURVEY FRCM 30 TOMARD X

Detance Be12 D»3 bays
from Day Time Dose Rate
Start Backe Sateld
Closed
alles IT;E bours =r/hr
Q 0. 1167 0.01
10 7/ 0.03 1206 Q.=
18 1218 0.2
20 0.03
28 1233 0.03
10 0.02
38 12k c.02
LW 0.
3 ’ 1257 0.02
50 .02
54.5 Q.03
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TAME 2.3.33 OFP-SITR RADIATION SURVEYS OF ROUTSS BOT COVERED APTER JULY 14, 1362

o Juay e vou,

Closed)

ie¢

ose Rate ©

- vuay

¢ Nuly

wr/ar

ar/hr bours /e

ar/hr  dxurs

ar,ar

I WwR

mwmmmnumamummuwausssssss

CEL

°2g°2gsy"

P % b, Utaa

(= X1
- N

232388

10
33
b
51

63
™

M vest via Utad 13 to US M
to Cedar City

5.

3

10

QRAIRA™R
-
|
F L]
94

7.

Seveda

0.08 lu22

0.0 1146

oel
8499
£538
000

D0 \D WO

Intersection of US § and US 9)

near Zly, Beveda tovard
Currant, NSeveis

8.

-~ [« 1}

RER TS

PR e e e

wnt-&R

coG 00
A3

Springs,

:
w
mm
;

mwuuaoa syye

ooaooooooooo

Teveds 38, tovard Liko,
Revada

Iatersection of UB 6 and

10,

3588

5365385338

[al" T
°°°6

PR

888%%00w , mw

LT

OO O0

et
v

000OOOOOOOOOOOOQQOOOOOLLQ 100 -\-c .

mm

mmm

US S0 and scvth via Bevads
20 to Curreat, Sevada

K1y, Brvada, vest via

12.

w o
CRREFSRAIRBARRIIRBLBRGY O ARAF " AIAIAIRIFGYRARAT 22388888

-

AF wert via Nevada 25
to ¥X, through Fyls
and Adaves to Neveda 3

13.

MADASO AL

S5822°587 88P5
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TAKE £.0.1 OFP-SITE XHER PROM AD 10 AR TAMLE S.4.0 OFY-SITS DORAS FROM AN BOUTE VIA U, S. 93 TOWARD AJ

LED Tilme eot o om D=10 daye. 1AD ftlams set Ot 0n D=9 daye; the UCLA filsbvas recoversd st 27
hours sad tie others reeovered om D9 days.

"N eanse X Buresloa Teta [
from Mare Naties of Lxpesure Cose Dose Distance (- S Teta Zamme
Stecios Dose -7 .

uilea r ] T r r
.¢ N 113 0,030 1.0 2.1) 0,965
1.8 B-18 .3 0.y b0 0.0 0.03%
19.8 ¥-u ».3 0.01% 7.0 0.0k 0.068
u.8 15-18 0.3 o.a1% 12,0 2.0L 0.0
.8 31%-1) 3.3 o.a 0,03 13.6°
23.8 .3 0,023 0.0} 16.9 0.0L 0.45
.3 1 0,093 0.095 21.9 0.08% 0.6}
1.8 35-13 .3 0,068 2.9 0.05%
%.8 1316 0.3 0.07 0.08 2.9 0.37 a.16
.9 12} Q.19 0.09% 33,9 2.1% 2.12
n.e 122 on 0.18 80.9 1.9 0.98
Yoo 122 0.2¢ 0,189 8.0 63 0.4 0.02
s a2 0.2t 0.16% .9 56k 0,03 0.02
) 3327 X.3 0.2 o4 6,9 %63 0.0% 0.03%
n.o 122 0.63% 0.33% 87,9 0.01% Q.8
3.3 3318 0.5 oun 0.19 9.0 566 0.0% 0.0k
3.0 1.000 0.46 9.9 0.08 0.k
335.% 12t 0.98 0.46 5.0 6.1 0.1 0.635
¥%.5 12t 1.03 0.57 5.0 56-8 0.2 .48
35.2 1319 30.9 0.79 0.7 5.9 6.9 S8
) )3- 0.8 .50 0,26 56.9 56-40 0,40 0.4
ALY .33 0.91 591 $6+11 0,40 0.22
::.o tg' 1.229 0.3% 2; séol2 g.ggs
2.3 1.1%% 0.535 . .
.0 i . 0. 6).3) 56-13 0.18% 0.2
4.0 Jeiy 1. 0.485 63.9 0.01% 2,93
2.9 120 0.9% 0.h2 65. 56=10 0.07
$3.9 1% 0.2) 0.13 67.2 56~1% 0.7% 0.07
5.0 120 0.5 0.27 7.9 0.0l 0.05
[ Y ‘120 0,373 0,265 n.e .
$8.0 120 0.19 o. T2.9 2.00 1,18

“T3ida road tovard Riddes Forest (AC) -l 0.22_ 0.0 __

"Side road tovard AR yChbleste

TANSE B.0.2 QFF-SITE DOREN FHOM AD 70 AK 70 AJ YIA Al TOMARD

CALIINTS, EEVADA TABE 505 OFF-SI7E DOKME FROM AX RORTE TOVARD LY, FEVABA

LED filas set out am D-10 days aad recoversd oa D*6 daye. REXCo films set out a8 D~6 days sod recoversd ca O+5 ders.
o Tose_= - Diseance Gomma
@3& Tt Toas 3 Praireptdl -
- T
12.0 0.02 .
13.9 0.03 19.% 0.0k
19.9 0,038 . 20.9 0,0k
».3 0.a% . 2.3 0.0
.3 0.02 . 23.9 0.0h
8.3 . 0.029 %5 0.08
Q.7 A A1.3 0.03%
58.5 0,06 “Stations os remsinder of route
)9-;". 0.03% vare below detectable dose.
9.0 0.125
7.0 0.0
7.0 0.03 TARLE E.5.6 OFP-SIYE DOSES FROX ELY WEET VIA U. 8. SO AND SOUTH
n.; g.:, YIA KEVADA 20 70 CURRANY, REIVADA*
7.8 0.0 0.06%
7.0 0.03 “Hietance [~ ~Distance "
78.3 0.0 0.0 from Svare poss from Start Dose
ar.0 0.8 miles r 7] r
7.3 0.
98.¢ 3%.0 0.0MS 12.0 0.055%
108.0 0.08 .0 0,08 1.0 0.0%
3o o.as 0.0% 3.0 0.08 ™.0 3.108
115.0 Q.08 319.0 0,08 T7.0 0..0%%
e 80,0 0.08 78.0 0. 6%
N 4.0 0.0% 9.0 0.065
w 82,0 0.08 80.0 0.%
83,0 0,088 a.0 0.06%
b0 0.0% 82.0 0.06%
:z.g g.gs’s ga.o 0.08
. . .0 o.08
TANLZ 5.A.3 QFY-SITR COSES FRCH AR VIA AQ YO CALUNFE, KIVADA :;.o 0.08 gz.o ppost
.0 0.00 .Q 0.065
LED filae est ous oa D-10 dage. ;g‘g g.gzs g.o 0.06%
- X 3 .0 0.085
“Hotanse Turstios of Exyeoare e . Camma 2.0 0.0h 8.0 o 08
- ALY Bt Rose Pose, 52.0 a.0h %.0 0.065
r ;E.g g.gg’ g,;.o 0.%6%
1.0 s 0.820 0.20 . - .0 Q.08
13.5 119 0,350 070 i % 491 g.c3
16.0 uy 0.830 0.180 30 o ‘S 3%
2.3 us 0,470 0.150 H$ o%s 23 &2
u.y 19 Q.20 .10 .0 0. .0 2.08%
22.0 1y 0,529 0.180 &9 0.325 gJ.o 0.05%
2.3 n9 0,160 0.180 4.0 0.0% 9.0 0.06%
3.8 19 0.190 0.110 6.0 102.0 0,97
.0 us 0.2) 0.1% k.0 0.0% 103.0 0.0
3.0 us 0.19 0.12 63.0 0,088 106,0 0.09%
2.9 us 6.70 0.16 66,0 0.0% 108.0 0.06%
.0 us 0,203 0.3 67.0 0.08 106.0 0.03
.3 us Q.17 0.1b 68,0 0.09 197.0 $:9
7.7 6.9 2.0 t8y 32
».9 us 0.9 0.07 70,0 0.0% 1180 0.
5 us o .07 7.0 0.0% joeet] 3:ed
" “Readings st othar positicas alomg this route (121 miles) vere

balow datectable dose

*Iatersection of U. S, 30 and Seveda 20
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TAME B.o.7 OFF-3ITE DOSES FROM ROUTE U. 3. 53, FROM QURRANT,
XEVADA, TO VARN SPRINCS, NEVADA

REECH films ¢ay ous o D=8 days aad recovered oca De$ dary,

TAME E.4.9 OFF-SITE DOSIS FROM AN VIA U. 5. 2L T2 3T
L8D filas set out oa D-11 days aad recoversd on O30} iays.

Flitance Beta B
Hetanee [~ " Dletance Camma Dose ™
e ose from Jrary pose ailes v :
”» r (1] r
'8 . 0.0%% 2,929
e 0.08% (L] 0,3% 39; .00
B 0.06% %3.0 G.0%% 59.2 u.ss
A Qq.06% 6.0 3.0% 62,1 0.5
k. 9,083 7.0 0.2% 80.6 9.9}
1.0 0,375 8.9 0.95%
N Q.06 3,0 0.06%
a: o.:’ 0.0 o.oa:s
' o. 3.0 0.063 ABLE E.4.10 - A D NODENA, !TAN
o o0 b o8 T B.6.10 OFF-SITT DOGES FROM Ax EAST TOVARD MODE
».o 0.0% 33.0 9.9 LD filasset out oa D9 daye.
».0 a.09 5.0 0.00
0.0 0.0% 5.0 P
M0 0.05% 36,0 0.0% Tatance OCLA Durstion Bola prry
82,0 9.053 57 to 63 . from Start Station of Lxposurs 210 i
“3.0 0.05% 66,0 2,09 After Shot
& Balov detectadle dose ailes hours r °
0.9 3.2 8 0.u2
.9 LS~ » [L N
TAXS £.5.8 OFP-SITR COSES FROM AP NORTMMEST VIA NEVADA 25 T0 VX 32 s L4
KURPMEAST THROUCK RAZUAGAD VALLEY TMAGUGK NYALA, : ~23 » .ut
KEVADA, SOUTERANY THROUGT BMMOLIY MTIOMAL FORES? 70 ;Z ﬁz:g 332 9-o2
Auve 8.7 11320 » a
10.0 u9 7
X il set ot oa D6 dayy. 10.2 us-19 1 a3y
13.0 us
Hataace Ouratios amme 13.0 ‘fs
from start of Pxposure Dose 22.0 us
After Shot
alles bours r
0 to 33.0 TAMLE £.h.11 QFF-SITC DOSES FRCM BRAVIR, UTAX, VIA UTAN 1 AND
.0 3 0.08 REVADA 73 T0 U, S. & ADU. 8. SO
+3.0 LS 0.08
6.0 o Q.12 LSD films set out oo D=10 days, RIECo flime set out on D=3 4a,8;
M0 9 0.1% UCZA filasrecoversd at )7 hours, all others on D+ days.
8.0 9 0.18
49.0 % 0.19
50.0 » 0.19 “Hetance A Bate Tarma
51.0 9% 0.22 from 8 3tation Dose D
52,0 9 0.19 T alles r o
.0 9 0.16 .
55.0 s 0.19 3.0 0.01 [
4.0 » 0.17 (5] 200+2 O st
$7.0 » 0.1 91 w.ny
s8.0 95 0.1% 12.3 200-5% 0.0t
9.0 95 C.13 13.2 0.0,
60.0 9 = 0.0 18.3 0.01
4.0 » 0.1 0.1 200= . .
62,0 9% 0.09 .6 200-9 'RV 7N
63.0 9 0.09 7.5 0.03
6.0 95 0.09 27.8 200-11
65.0 9 0.10 29.6 oL
6.0 .9 0.10 0.8 200.12 o.u
61.0 9 0.10 .6 0.7
6.0 9 0.10 2.6
69.0 95 0.10 32.9 200-13 9.
0.9 95 o .6 C.
n.0 95 0.10 3.7 20014 o,
T [} 0.09 3.0 200-1% o,
.0 95 0.09 8.8 2.00 9
3.0 9% 0.08 8.7 200-16 0.02 u.
7.0 kel 0.17 bl 20017 '
71.0 95 0.09 6.0 200-18 2.
7.0 95 0.10 8.3 0.6 3.
.0 9 C.1 87.3 o.uw o,
0.0 v.6 200-19 .
Q.0 9 0.09 2.0 200-20 .
83.0 9% 0.09 338 c.ay Uoa,
.0 9% 0.09 53.7 200-21 0.4,
85.0 96 0.08 %.) 200-22 wad
8.0 9% 0,06% a1.% 200=26 .4,
81.0 % 0.08% [ 200-2% a
8.0 9% 0.0%% 6.6 200-26 0.v
8.0 9% 0.08% 67.8 0.00% (787
90.0 96 0.07% 8.8
an.o 9% 0,089 .2 200-27 Q.
9.0 9% 0.08% n.2 200-28 s
93.0 % 0.08% na 200-29 vy
9,0 9% 0.073 7%.9 R 200- 30 5.5
94.0 9% 0,065 9 10 120.% .
96.0 a1 0.0% -
91.0 1 0.08 ‘:I.uw detectahle dcse
9.0 a1 0.05 <plfert
ﬁlg 5"1 g:: "ROICo filas. LED fllme et all other steticas
1000 91 3.0)
105.0- 98 9.9
1o 3 e TABLE £.4.12 OFP-SITE DOBES FRCK AU TO AP
108.0 98 .25 w80 ¢
107.0 3 3.9 ilme set out on D=10 days and recavered on Jej days.
pt. ¥4 98 3.9
LL::: ; ;: Dletance Bets Y
1.0 9 3,98 from Stare Juse Jote
132.0 98 3.0% alles r [l
Ls.0 98 0.9%% 01 & ass
ﬁ_z:g g: g? 3l 6.318 5.2
u1.0 » 0.3% “l o.a o.a1Y
8.0 44 0.8 7.4 2.0,
119.0 » 0,088 .l 0.33%
120.0 » 0.3 12.1 0.0%
121.0 % 9.10 i34 0.01%
122.0 9 2,04 15.1 0,02 o.a1
2 a2 - R
1.0 » 0.% 231 9.93
iBelow detectanle doss 28.1 9,01y
e
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TAKE 2.¢.1) FP-AITE JCREI FRCOH S¢ SORTS YIL UPAS 18 TO A8
CED films set out oA D-9 4ay0 emd Tesgvered am De} daye.

TANE L.5.10 CFY-SITS DONNS VRN DEFEREETION
36 YIA UZAS 17 TIRRUCE LUXD TO AP, VENT ST JOUCAR
SPAR QXR, SOUTE 10 MOCEEA, UTAN 56 IASE 10 STARTIND
oo

2D fiine sed o om O-Al daye; UCLA filesressverwd ot bb howrs;
othars u D*§ dayw.
“Hetaacs X Ra -—y
from Start Justiom Joee oee
m.l r r
2.9 S.a
.7 L435-30 0.8
5.1 o
5.1 [-N-§ ]
1 0.0z
u.2 o.@
13.3 0.0t
15.} 0.023
u.»
1.8 0.0
».8 0.Q19
13.4 0.03%
3».8 .13
37.8 0.&3
3.8 o,
0.8 [-N--3 o.&
w8 o.a 0.03
.9 0.03
“%.9 / o.a Q.03
M L9 . o.a .0
9.9 o.@ 6.03
8.9 0.03
53.9 0.4
33.9 wa .03
*.5° Pt
%.9 [ X- 3]
b0 4 Qs X3}
8.7 9.0
9.7 .0n%
8.7 o.a o.083
63.7 o.on3
63.7 .03
.7 N .03
6.7 0.008 0.03
. 68.7 0.0y
9.7 [-N- ] Q.00
™.7 [[X- 3
.7 0.03%
2.8 o.a 0.089
7.7 o.a$ 0.0
.7 o.a o,0e3
.7 0.3 9.003
h34 o.a 0.0y
8.7 2.0%3 o.as
a.7 o.a o,0n%
82.7 0.03
8.7 .3 .0y
&, 7 o.03
8s.7 0.00%
86.7 o.08 [-N- -3
7.7 .a a
89.7 .43 o.as
.7 0. 0.0
”.7 0.08
9.7 o.a
™. 7 o.as [N 71
9.7 0. o.083
9.7 3.9 0.0
102.7 c.a 0.3
10.7 o.c¢ 0.
108.¢°
JSUTS Y R
urd 0.23%
120.) 0.008
1.3 0,00
136.6 0.02
18,7 c.Qu
2.9 a.02
13%.9 o.a3
) 0.033
Y. 3 0.903
C
‘.
" tms
TAKLE 8.4.13 OFP-SITE DOSES FRCH THPWRERCYTON OF U. S. 90 AMD
UZAR %6 AF CIDAR CITY, KNZE 10 “TAVIR, URAN
- [ r
1.9 0.083
1.9 .03
.9 0.03%
3.9 o.Q g.Q
9.9 o.a%
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TARE B.b.15 OFY-SITE DOGNS PROM oFf U. 3. 3 AD
UZAR 5 AT CIDAR CYXY, EIPN TO BEAYER, UTAN (Cowtd)

15D FLlas set owt o8 D-10 4Aye and resoversd cm D) daye.

|
Ly
-~

.....:g.BB
b R

§oR388822EgRE

.1.0
9.1
2.4
2.1
33.1 -

¢ Iatareestion of Raa 20

%.a

o
COECE-Y-R- 2 X-F-X-F-X-F ¥ -¥-¥-¥]

B

TANE L.0.16 FP-STTT DOBEE FROM JURCYTOR OP UTAR 26 AND TAR 62
SOURT VIA UPAR 62 TO 3C AND SOUTE YIA UTAS 22 TO 30

LD fims vt owt o D=9 daps.

Setanse Sureiian Tt .~
trom Seast of Depesure Duse Joee
Teiles howrs r r

2.0 Lt 0.0
3.9 is c.03%
7.9 12 0.2
pL ¥ | ng 0.4
1»,0 pi o.a o.ce
16.0 pL 4 0.02
8.0 R a2 .03
0.0 182 0.03
P .l a2 .09
2.3 P 0.033
.1 3 [N- %) 0.
0.1 3 2.@ 0.02
3.0 pLY ] Q.08
n.o
.0 i3 ) X3}
SR 13 0.0n
Ml 103 0.2
0.4 i 0.02
g.x 35 3.03
ol o.018
%1 13 [X. § 0.03
%1 pes ) 0.018
[ w3 0.0z
.l bt Q.02
[ 53 1 0.2
68.1 e 0.1%
™.l s - 0.62
‘xc
TARE B.A.1T7 OFP-SITE DONES FRCs CANDIWTLLE, UZAR, YIA UTAS %
10 ERADEN, JDAR; YIA URAE L17 TO TRASDALE; VIA UTAS
0 LoA, UEAS
U fUAe % IT7.6 sller oot ot @ D-l1 dage; remniadar set ot
oa D=10 eaye.
et 3
frem Nars Oose
) r

Biboero
N E BN 0 D 1o POPOPIOSO

L)
PAER BEBBRAISISAIIINIT LG0T SSnddd !Elp
a3

g. gg!
3 s
3 orns
o ¥
8. 8:343
;. 2.02
o 0.02
g mui
108, 0.03
oy
2 .
o 7Y
129. Q.
-uy,



TARS L.6.18 FP-SITE OONS FRON LOA, JRAN, VNP YTA UTAZ 2 O
SIRD, URAN

UED filas set out & D10 dage.

Burettem Tea  eaa
of Drposure Joee- Oese
nl! m
hours r r
6,063
126 0.93
J.008
126 0.0z
126 2,038
126 8.0
126 2,00
126 0.92% X4
.8 126 Q.02
0.8 127 0.03
.8 ur o0.a% 9.c2
0.0 b 14 0.0%
1.0 7 0.02 0.08
1,0 127 Q.08

S0 10 MICE, 2AS
“Setemce | Camas
Crmwary . Jose

xiles r
$.2 Q.00
T Q.06
9.0 0.8

u.s 2.26%
13.6 0,085
15.7 0.09%
17.9 0.0
2.0 C.0M
[ 5% 0.08
2.5 8.0%
2.7 0.

3.1 0.03%
1.3 Q.06
J‘r.g 9.03
a). o.0n
0.2 0.03

TARE 5.3.20 (FP-CXYS DOBED FRCH &F. GHORGR, UTAS, Sufs vIA
UZAR 6b, 1. TRMELL, ARZIOM, TUVENP, ARTENM,
URAl ™

mtﬂ-mn-&ymﬂm-bw.,

- T Jama— ——
&E ]
n.9 0.03%
n9
W,
£8.5°
.8 0,013
7.8 [4- §]
] 0.023
.8 0.00T
125.8
iw.2 X § ]
137.2 0.
R, Frabell —
“Panep
‘ Sart Cresk

TAKSE 54,21 OFP-SIPE DOMES FRON REEYXSE OF U. §. 09 D
UPAR 10 AR SALTMA, URAS, SONEN VIA U. 8.
TITIALE, UBAR

LED filus set ot B D-) dagw and recsveret e I3 dnye.

& r
0.9 .03
. o'n
7.0° 0.03
10.3) 0.03
11.6 o.08
19.6 0.03
.9 0.0%
7.0 0.0b
n.¢ 0.03
15.0 0.0%
9.2 0,0
a3 0.03
(YR 0.03
A LN 9
¥ %) 2,08
3.5 0,08
ST.7 0,00
».7 0.00
&.8 0.06
65.9 [ X-3
3 0.06
T2.1 0,00
™.g 0.0
80.% 0,08
[XY 0.8
a3 0,06
%ig 0,81
v
Jmani
airview
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TAME B.¢.22 OFP-SITY OONEE FROM DYPERSECTION OF 1. 3. M9 AWM
U. S, 394 AT KARAD, AN, SOUTE VIA U, 3. W9A /1A
IR ]

D rllas ses out oa D-10 daye.

“Hitaaze

!

Beta A
from Mars of Pxyoewre Dose Jose
atles yours r r
3.0 » 3.0t
L) 9 .92
8.0 95 2a
10.0 ) 0.03%
u.o » 0.92
13.0 7 2.92
1.0 9 .01
16.0 » 0.01%
18.0 L2l C.009
2.0 L] Q.0
3.0 » 9.0z
5.0 » 3.93
.0 » .93
.0 9 282
.0 9 c.0)8
9.9 33 o.a 2818
u.3 3 3018
3TN
39.9 » CR-3 .08
0.0 » 2.71%
s3.0 % .52
[V} 9% 0.91%
85,0 9 A
6.0 » Q.3
s7.0 % .52
3.0 % <.
9.0 % 3.8
.0 » 2,04
.0 » 2328
9.0 9% 2.8
6.0 9% Q.92
$8.0 % 2.02%
%9.0 9% J.c2
2.0 % S.31%
6.0 9% 0.aL 9.40%
65.0 9% 0.9
48.0 9% EX-
.0 % $.02
T9.0 9% 4.02%
n.o 9% o.qal
n.0 9% o.a
1.0 97 0.02
7.0 97 Q.02
%.0 bl 0.
.0 97 .02
1.9 1 2.03
‘I

TAKSE £.8.13 OFP-SITR DOMED FRON BRI, DASP YTA U. 5. M 70
aTe ARIINA

SMINGS,
D f1lae set owt b D=10 daye.
“Rotasee Suretion Camam
fres Rart of Dryoewrs Dose
ailes howrs r
0.0 90 0.029
2.0 98 0.02%
.0 98 0.0z
6.0 98 .
4.0 9% d.Q
12.0 98 0. 008
15.0 ] 9.02¢
18.0 8 9.93%
2.0 » .52
2.0 98 o.aLy
».0 98 0.l
¥%.0 ] 0.0)
52.0 98 0.03
38.0 . 2,00

TARE E.b. 2% CFY-SIIE OORES FRON DRPEREECTION OF U. 9, 59 uD
U. 3. 66 CASE OF FLACROATY, ARLICEA, WRTH YIA
V. 3. &9 t0 W

LD flims oet ot om D-1F daye and reeovered ca D*3 daye.

!

9 o.as
n.o 0.023
15.2 c.0z%
17.0 o.a
23.0 0.03
3s.0 X
&r
7.0 (33
.0 6.52%
.0 3.02
».0 0.3
98.0 0.03

152.0 c.32%
1000 0.03
we
PYUN-] 0.03
146.0 Q.22
8.0 &3
122.9 0.0
1280 2.02
5.4
138.0 0.02
152.0 0.02
[

I



PARLE B.b. 13 OFP-LIYE DONSS FRCN Bt YIA ARTIOMA 6A TO VILLING,
ARLIW

D filus sot ows ol Del)l depw.

TARLE 2.0.26 OFP-SIYE DOSED FROM IO TOWARD W
LED films set out om D-12 daye.

“Hetamen Kiretioa Tonns
" Sereiion ~Ca—m Crem Star ot Bxpeeuwry oee
o Expoeure se Alter Swot
s he == hours g
r
Lo ” LR-Y
™ 0.0} 6.0 ] 0.0
» 0.8 10.0 7 a.32
12.0 73 9.02
» 0.2 1.0 73 0.0y
» o.a1 16,0 73 c.02
0. 22,0 73 g.62
g o 0.0 I 0.023
» 0.03 g.a n 0.02
.0 73 0.005
» o-a3 38.0 73 ©.02
20.0 % 0.08 2.0 1 0.01
%0.0 % 0.02 :.g ;g g.g:,
30.0 n o.c2 52.0 ™ 0.018
52.0 ad 0.03 3.5 ™ .2
TANLE £.3.27 OFF-SITS DOBES, WIICELLANOS MLTSS
Tistaace “Iate Filad Tate Beca Canma B
frow <7
alles I4 r
From forth Las Vegas toward (leadals
.0 10 [553 0.033  0.03% 180
‘Prom (waresction of U, 5. S1 sl Bevada 12 toward Overtos
5.0 10 o6 0.03% L0
6.0 D10 D6 0.20 0.1 15
9.0 =10 Dok o.a1 )
Pron W te Sansd, RaR
10.0 Dol oo 0.00 7
2.0 - 333 L ad 0.0e3 Lo
%.0 11 o - 0.08 L8O
. 3.0 -1 o+ 0.07% L8
%.0 1 D o0 I
Pros B W JX
5.0 D11 [ ) o.08 -
19.0 Deld ~ D@ 0.03 =
Fras ¥ West vis Utak 15 to U. 3. % to Csder City
10.0 D10 De3 o.a3 L
12.0 o-10 [ 3] 0.023 ]
13,0 =10 ovs 0.03 i
9.0 D10 Do§ o.a L0
6.0 10 Dvs 0.02 L8D
9.0 7/ D-10 Des 0.03 s>
.0 P10 >3 o.c8 LSD
Pron 32 e W0 .
.0 13 Db 0.03 LD
2.0 >l Dob 0.On% L0
8.0 ST Deb .02 LsD
£2.0 1 Deb 0.03 by
Froa s e M
.0 teig De3 0.08 7.
18.0 o1z o3 0.08% =3
16.0 o-12 o3 0.083 I
12.0 Del2 1] 0.035 I
8.0 D-12 D3 0.033 3

From Jwnstian of U. 5. 89 anl Utah 1), Weet via VAR 1) to Juaertien vita

U, 5. 9 Semh via U, 6. A to Dewvwr, Rab

13.3 ] De§ 9.0 10

8.4 - d De§ 0. 180

M., -5 | Doy .08 Lo
fros Jeastion of U, 8. S emd Utak 1) st Cove Fort, ek, North te Bephs, taa'

11.0 D=3 Doy 9.03 AKEK»

20.% D=3 Des 0.03 ARICe

0.0 >3 - 2 0.03 AEID

63.3 -2 ] 3 o0 AERCo
Proun 15 Barsh via U. 5. 8V ta Riehftald, Rab

"2 =10 o) 0.02 LsD

8,0 =10 oo} 9.02 o
Pron Daaab, Rah, via U. 6. 59 to W

18,0 38 Y b 2. LD
Prom Cedar City, tad, via JX via U. 5. 59 to Utad 20

.0 10 Do) s.a 180

33.3 =10 3 ©.029 LsD
Prom jusetioe of U. 5. 2 ead Utsd 20, Bt vis Utah 20 to Jumetiom of
Us 8. 89 and Rah 20, asd Via U. 5, Mt

X».3 =10 Do) 0.03% 150

K] D10 De3 9. 0

.3 10 D3 a.a 0
Fraw AY (mear Dissend Dette) to A

10.% =10 D3 Q.03 -]

1.4 10 D) g.a13 LsD

13,8 p-10 D=3 o.a 80

Fraom iatarsection of U. 5. 9) aad Alterasts U. §. 50 Soutd to K1y, Sevada,
{36.5 ailes): Beiow devectadls doee (REECo fllw)

" Doses 4t remsising FtAtiOns of this route vere below devectalle dose levels.
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Pages 269 through 274 were deleted.



