s | - 4L %78 o
gt - DP-1163

AEC RESEARCH AND DEVELOPMENT REPORT

THE SRL METEOROLOGICAL PROGRAM
AND OFF-SITE DOSE CALCULATIONS

Dl L
e L S W I S

R. E. COOPER
B. C. RUSCHE )

Savannah River Laboratory
Aiken, Soutl"t Carolina



LEGAL NOTICE

1hia report was prepared sa an aecount of Goversment sponsorad work. Nelther Ow United
Statas, nor the Commission, NOF ANy Perscn ACHng on Bebalf of the Commission:

A. Makes iny wArranty or represantation, expressed or implisd, with respect Lo the accu-
racy, complotonsss, or usefulness of Ibs information contained in this report, ot that the use
of wny iformation, apparsiua, mathod, or procsas disclosed In this report may oot iniringe
privately owned rights; or

B. Assumes any iiabilitins with respect io the use of, or for demages resulting from the
use of any information, apparatus, mathod, or proceas disclesed in this report.

An used in the above, ‘‘person scung on behaif of the Commission®' lncludes any sm-
ployee ar contrittor of the C: or employes of such , to the extent that
such employes or contractor of the Commlasion, or employee of auch coniracier prepares,
disseminatss, or provides accesa 10, any information pursuant to his employment or contract
with the or hts employ with such contractor.

Printed in the United States of America
Available from

Clearinghouse for Federal Scientific and Technical Information
National Bureau of Standards, U. 8. Department of Commerce

Springfield, Virginia 22151
Price: Printed Copy $3.00; Microfiche $0.65

4



#3678

DP-1163

Health and Safety
(TID-4500)

THE SRL METEOROLOGICAL PROGRAM
AND OFF-SITE DOSE CALCULATIONS

by
Roger E. Cooper
Benard €. Rusche
Approved by

B. €. Rusche, Research Manager
Experimental Physics Diviasion

September 1968

E.|. DU PONT DE NEMOURS & COMPANY
SAVANNAH RIVER LABORATORY
AIKEN, 5, C, 29801

CONTRACT AT(07-2)-1 WITH THE
UNITED STATES ATOMIC ENERGY COMMISSION




RBSTRACT

Micrometecrological data from instruments mounted on a
1200~ foot TV tower were recorded once each three minutes for
a period of two years. The data were converted to ordinary
dispersion parameters using correlation equations developed
by Brookhaven National laboratory, The derived dispersion
parameters and relevant micrometeorological data were used
to derive dose-frequency dilstribution for an assumed acci-
dental release of radionuclides from a reactor operating at
1000 MW, The dose~frequency dlstributlons are presented for
assumed release helghts of 230 and 850 feet (70 and 260 meters).
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INTROBUCTION

A meteorcloglical program was Initiated at the Savannah River
Laboratory (SRL) in October 1965 to obtain data for reactor safety
studies. The obJjective of the program was to evaluate the proba-
bilities of varilous consequences if airborne radlocactivity were
releasged 1n a very unlikely reactor accident, To obtain the data,
meteoroleglical instruments were installed on two towers whlch are
~15 miles apart. The Cassel fire tower on the Savannah Rlver
Plant (SRP) site was instrumented at three elevations up to 110 £t.
The commercial television transmitiling tower of WJIBF-1V was instru-
mented at eleven elevations up to 1200 f+t. The television tower
ig near Beech Island, 8. C., and 1ls approximately seven mlles from
the nearest plant boundary. The televislon tower was the primary
facility because the instrumented elevations encompags the range
of release heights under study. All analyses presented 1ln this
report were derived from data taken at the televlsion tower,

The data acquisition program has provided two years of
meteorological data. A contlnuing data analysis program was
initiated early in the project to determine as a function of

elevation:

1) Frequency distribution of estimated whole body gamma
and thyroid inhalation doses resulting from a postu-
lated activity release; the release is assumed to

"occur for each meteorological data sample.

2) Wind speed frequency distributions
a) Stable conditions .
b) Unstable conditions.
3) Wind direction distribution.
4) Distribution of derived diffusion coefficients,

5) Temperature lnverslon freguency.

Item 1 above 1s the primary result obtained from the program.

This result forms the basis for evaluating the potential off-site
hazards with existing equipment and facllitlies and alsc provides
a basls for recommendlng measures %o reduce off-site consequences,
1f necessary.

This report contalns a description of the meteorological
system, methods employed for analyses, and results of the analyses,

-7 -
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SUMMARY

Detailed micrometeorological data, collected at elevatlons
up to 1200 ft and representative of the SRP contiguous area,
provided the basis for the evaluation of potentlal off-site whole
body gamma and thyroid inhalation doses for an assumed reactor
Design Basis Accident. The meteorology data, collected at 3-min
intervals for over twc years, were converted to ordinary Gaussian
dispersion parameters, The Gausslan dispersion coefficlents were
used to estimate the whole body and thyroid doses for a ground
level receptor on the plume axis assuming instantaneous release
of 100% of the equilibrium inventory of noble gases and 0.05% of
the iodine inventory from a reactor operating at 1000 MW.

Dose estimates were made for each set of metecrology data
(about 260,000 sets for the two-year period), and the estimates
were collected as a dose-frequency tabulation. For the exlsting
70-meter (230 feet) release helght, the calculated whole body dose
at 8 km was less than the 10 CFR 100 guideline of 25 R for 9% of
the observed meteorology conditions, The calculated thyroid dose
at 8 km was less than the 10 CFR 100 guideline of 300 rem for 100%
of the observed meteorclogy conditions with a maximum of 108 rem.

A major aim of the program was to determine the potential
reduction in off-site dose that could be obtained by increasing
the release height. The observed data show that the whole bedy
dose for a release height of 260 meters (850 feet) would be less
than the 25 R guideline dose for 99.9% of the observed meteoro-
logical conditions. The calculated thyroid dose for 260-meter
release height was always less than the 300 rem gulideline dose
with a maximum of less than 5 rem.

Another major benefit derived from increasing the release
height 1s the reduction of the maximum potential dose, For the
2-year period, the calculated maximum whele body dose for the
70-meter release height was 192 R; while for the 260-meter release
height, the calculated maximum value was 25.8 R,

Supplementary studies showed also that increasing the release
height from 70 to 260 meters reduced the calculated whole body
man-rem product about a factor of 3, for the conditions that pro-
duce the highest doses,

The major results of the program are the lmproved estimates

" of the potential off-site dose for the existing SRP reactor con-

finement system and the Design Basis Accldent (DBA), and the
demonstration of the effectiveness of increasing the release
height in reducing the potential off-site doses. If potentilal
off-site doses are to be reduced beyond existing condltlons a
taller stack, for example, a 260-meter (850-foot) stack comparable
to those presently belng used by the utility industry, would be
preferred because:

-8 -
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(1) Effectiveness - A reduction by a factor of 8 in
the whole body dose is exXpected.

(2) Reliability - The system is always on line, and
the normal and accident functions are identical,.

The meteorclogy program also provided conslderable detailled
data on wind speed, wind direction, wind varlablility, thermal
stability, and the standard devlations of the wind directional
components. The collectlon of data 1is stored on magnetlc tape
and can be obtained upon request to the Savannah River Operations
Office (SROO) of the United States Atomic Energy Commission (USAEC).

DISCUSSION
GENERAL CONSIDERATIONS

The meteorology program was lnitlated as part of a continuing
ef'fort in reactor safety studies to evaluate potential off-sgite
doses that could arise from reactor operations at SRP and to com-
pare with the criteria of the Atomic Energy Commission in 10 CFR
100,' Earlier analyses of potentlal consequences followlng a very
unlikely release of radloactive material in a reactor accident were
defilcient for two significant reasons, i.e., the data used in the
analyses were from geographic locations other than SRP, and the
data were insufficient in gquantity and quality toc establish fre-
quency of occurrence of atmospheric conditicns at elevations of
interest, The earlier analyses were based on parametric surveys
of possible combinations of atmospheric conditions, and final
results were based on the worst case for each downwind distance
and release helight. Considerable uncertainty and enforced con-
servatism were inherent in this method because the combination of
conditions that produce the worst case may not be a meteorologlcal
reality; cr the frequency of occurrence may be so low ag to be
insignificant. The improved analyses presented in this present
report are derived from simultaneously measured complete sets of
meteorology data, from calculated dispersion properties at eleva-
tlens of interest, and from calculated consequences assuming an
activity release and Indefinite perslstence of the cbserved
atmospheric conditions, This process 1s repeated for each data
sample taken at ~3-min intervals to provide a dose-frequency
relaticnship., Two years of data have been processed in this
manner,

These analyses assume a hypothetical activity release to the
atmosphere of 100% of the equilibrium inventory of noble gases and
0.05% of the iodines following an assumed full-core meltdown of a
Savannah River reactor operating at 1000 MW,

-9 -




SITE DESCRIPTION

The Savannah River Plant borders the Savannah River In
southwestern South Carolina. The geographlical locatlon is shown
in Figure 1. The terrain of the plant site is typlcal of the
general area - gently rolling hills predominantly covered with
pine trees.

The production reactors at SRP are located near the center
of the plant, separated by at least two mlles. The nearest plant
poundary 1s five miles (8 km) from any reactor., Pertinent
distances for siting considerations are glven below.

Plant Boundary Town City

Distance, km 8 13.5 Lo
Population 0 2000 120,000

Clark Hill
Dom gnd Reservoir

Edgefiald

Exclusion Radius, Rgy = 8 km
Low Population Radius, R.!p = 13.5 km
Population Center Rodius, Ppc = 40 km

FIG. 1 LOCATION OF SAVANNAH RIVER PLANT
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INSTRUMENTATION

Tower Mounted Instruments - The SRL meteorclogical data were
obtained from three basic types of sensing instruments. Wind
speed, wind direction, and temperature are measured up to 1200 ft.
Figure 2 shows the overall tower configuration at both locatlons,
There are 28 data points on the tall tower and 13 on the short
tower. Figure 3 1s a view of the 1200-ft WJBF-TV tower showing
the upper 8 of 10 instrumented booms, The booms extend 10 ft
outward to minlmize the eddy effects of the tower structure.
Figure 4 is a more detalled vlew of a lower level. The expected
accuracy of wind speed measurement from this mounting procedure
and tower orientation 1s shown in Figure 5.2 Wind speeds are
accurate to within +10% for a 310° sector of arc. Wind direction
is accurate to within *5% over the same arc, The 110-ft Cassel's
fire tower is shown in Figure 6. All tower sensors were supplied
by Climet Instruments, Inc., of Sunnyvale, California.

1200 ~pr— T
3
OO —$4— T
1000 —4— T Th
ki
]
3 Top of 850’
900 H, T Stack {P area)
& T
800 —f— T TO¢ ;
' S V;r rrtuiecol E ;- :ir::e:::;:
700 3 T Scale ! . )
: i 8 - Horizontal Direction
600 —f— T 76 E ¢ - Vertical Direction
¥ ]
$ : R~ Rain Gauge
b ]
450 —— T T6¢ ! DP-Dew Point
% :
b9 '
$ H
300 —— T Uh :
¢ :
g '
- .
120—— T U8
. .
% Ho TUO¢
10— 1 R Range of
WJBE TV T 6|8: — ¥ '-6?54’ Present Stocks
(:as;els
250" MSL Fire Tower o 250" MSL
Reference Reference

FIG. 2 TOWER INSTRUMENT CONFIGURATIONS
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FIG. 3 UPPER 8 INSTRUMENTED BOOMS ON 1200-FT WJBF-TV TOWER
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Wind spead (Model 011-1, Figure 7) is sensed by integrating
electrical pulses produced by a rotating slotted disc {attached
tc a 3-cup anemcometer shaft) that interrupts a light heam to a
photodiode, Nominal threshold velocity for this instrument 1is
0.75 to 1.0 mph.

Two types of direction instruments are used. A& bivane trans-
mitter (Model 012-9, Figure 8) measures the azimuthal and vertical
compeonents of wind direction, and a horizontal transmitter (Mogel
012-7) measures only the azimuthal direction. These are vane-
driven potentiometers that provide an output voltage proportional
to direction. The wind vanes are made of expanded styrcfcam fo
provide low inertia propertiles.

Temperature is sensed by platinum resistance thermometers
that are housed 1n aspirated temperature shlelds., Flgure 9 shows
a wind asplrated temperature shield designed to minimize sclar
effects by its concentric tubular construction, and a vane that
keeps the mouth of the shield directed into the wind. Both towers
have motor asplirated temperature shields at the lowest elevation
to provide proper sampling under very low wind conditions that
occur more freguently near the ground,

FIG. 7 WIND SPEED TRANSMITTER
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FIG. 8 BIVANE WIND DIRECTION TRANSMITTER

FIG. 9 WIND ASPIRATED TEMPERATURE SHIELD
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Ground-Based Equipment -
The ground-based eguipment con-
figuration is essentially the
same at both towers, the only
difference 1s the number of
data points that are monitored.
Figure 10 shows the receiving
and conversion eguipment for the
tall tower installation. This
egquipment translates all analog
signals from the sensing instru-
ments to a 0 to 1 v level,
performe an analog-to-digital
conversicon, and provides the
output on punched paper tape.
In addition, there are four
channels of sigma computation
that compute the standard devi-
ations of wind direction for
selected data points.

There are six channels of
wind data translation at the
tall tower, and three channels
at the short tower. Each channel
is capable of handling three
separate input signals, l.e.,
wind speed, azimuthal direction,
and vertical direction. Each
channel provides three output
signals for each input signal.

A 3-gec averaged signal (0 to 1
v} 1s provided for analog-to-
digital conversion; nonaveraged
signals are provided as input to
the sigma computers (0 to 5.4 v
ocutput) and the auxiliary analog
recording system (0-50 mv).

At each location there are
four channels of sigma (&tandard
deviations of wind directions)
computation. A signal for each FIG. 10 GROUND-BASED RECEIVING
channel is selected from any of AND CONVERSION EQUIPMENT

the 6 direction slgnals available
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from the wind translators. Sigmas at the tall tower are continu-
ously computed from past hilstory over an adjustable time interval
of 10 to 30 min. The sigmas at the short tower are based on a
time interval of 10 sec. Figure 11 shows the schematlic of the
sligma computers. The design bases for the computers are discussed

fully in Reference 3.

Temperatures are determined by measuring the resistance of
the resistance thermometers with indlividual Wheatstone bridge
circults located in the analog-to-dlgital conversion chassis.
The output from each bridge is limited to O to 10 mv teo minimize
electrical heating of the thermometers, A chopper stabilized
operational amplifier ralses the O to 10 mv signal to 0 to 1 v
for analog-to-digital compatibility with all other signals.

Analog-to-digital conversion is accomplished by a servo-
mechanical system. FEach signal is sequentially measured in a
null balance potentiometer circult coupled to a drive motor and

disc-encoder,

The punch control chassls performs the sequencing operations
and contalins all the solid state microloglc components necessary
for the logical information flow to the paper tape punch., In
addition to the signals previcusly mentioned, clock data, supplied
directly from the clock chassis, cause the time and date to be

i S
bl Ml

g L
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ok 14 s
Fiogh | 498 wox N Awatnat w0
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FIG. 11 SIGMA COMPUTER SCHEMATIC
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punched at
is adjustable from

scan the 36 data po
entire data output as a fun

the beginning of each
3 to 10 min.

ints at the tall tower
ction of eleva

readout cycle. The readout cycle
Avout 1.5 min are required to

. Table I shows the
tion for each tower.

TABLE T

Data Output {Both ToWers.)

TV Tower, Fire Tower,
fi Data £t Data
10 T, R 15 T, W, 6, ¢ DP
120 T, U, © 75 T, U, 8, ¢
300 T, , 8, @, 091 S 110 , o g, ¢
Lo T, W, 8, ¢
600 T, W, ¢
700
800 H ﬁ: 9, ¢: 09: U@
900
1000 T, W, 6, ¢
1100
1200
k - Raln gauge
T - Temperature
T - Wind speed
! g - Horizontal dlrection
¢ - Vertlcal direction
dg - Standard geviation, norizontal
0¢ - Standard deviation, vertical
DP - Dew point cell
The detailed data processing procedure is presented in

A more detalled
and of t

Appendix A.
starting the program
given in Appendix C.

aaim
ARG

f the steps taken in
ystem are

description ©
he performance of the s
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CONSIDERATIONS FOR DOSE CALCULATIONS

The dose calculations presented in this report are based on
equilibrium inventory for the nuclides of interest and the release
mechanlsms and systems speciflc to the SRP reactors.? Two types
of doseg are consldered - whole body dose and thyrolid inhalation
doses. The source ig based on the following assumptions:

1. Full-core meltdown; the Design Basis Accldent (DBA).
The assumed release lnside the reactor bullding is
100% of the equilibrium inventory of noble gases and
50% of the iodine inventory following operation at
1000 MW.

2. An lodine collection efficiency of 99.9%. This
efficiency is based on actual measurements of on-
line collection units and on numerous experimental
tests.

3. A particulate solids collection efficlency of 99%.
It 1s assumed that of the 1% of the total solilds
releagsed from the fuel, 50% is deposited inside the
bullding and 50% reaches the filters.

4. All activity releases are assumed to be instanta-
neous. Normal ventilation flow wlll displace =
volume of alr equal to the bullding volume in
approximately 10 min. If the release occurs for
a 10 to 30-min interval, radiocactive decay during
release is Insignificant, and the release may be
assumed to be instantaneocus,

The assumed release for the DBA 1s therefore 100% of the

. noble gases, 0,05% of the iodines, and 0.005% of the particulate
solids. In compariscn with other doses, the released .solids are
considered Insignificant and will not be dilscussed further,

To calculate elther the whole body gamma or the iodine inha-
lation doses, the spatlal distribution of the released material
must be derived from dlspersion coefficlents., The caleulation
techniques are presented In detail under Dose Caleculations.

w 2] -




DOSE CALCULATIONS

Estimates of downwind concentrations are pased on procedures
developed by Brookhaven National 1aboratory (BNL)® using atmos-
pheric-dispersion properties derived from measured meteorological
data. The BNL procedures are based on numeroug fileld experiments
and verified by comparing calculated and measured results from
BNL and other sltes. Comparisons are primarily pased on release
tests made from 100 ft and below. calculated and measured concen-
trations ggree-within a factor of 2 over this height range and
generally within 254, The procedures are presumed valld for
release helghts up to 850 ft although avallable data indlcate
ground level concentrations in this helght range are generally
overestimated whiech would make the analyses presented in thils
report conservative. A basic consideration in applying the BNL
procedures to SRL-data is the topographical similarity of both
meteorological sltes. Preliminary analyses of the SRL 300-ft data
support the agsumption of gimilarity for dlspersion consideratlons.

Estimates of downwind concentrations are made by the Gaussian
plume model

X = %ﬁgié; exp (:%E) exp -i% xi%igli + %iiil (1)

downwind concentration, Mev/m®

1

where X
a = gource term; Mev/sec

" %\ = decay constant, sec™?t

sverage wind speed, m/sec

=l
]

= downwind distance, m
release helght, m

= distance from plume centerline, m

ST =
]

= height above ground level, m

5. = horizontal Gaussian dispersion coefficients, W

)

a, = vertical Gaussian dispersion coefficlents, m

A summary of the BNL procedure for estimating the parameters U,
oy, and ¢, follows.

a) Determine the stabllity classification for the height of
interest. Positive at/dz 1s classed as atable, and zero or nega-
tive dt/dz is classed a8 unstable, where t is the temperature.
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For stable atmospherie¢ conditions: (dt/dz > 0)

t1l) Determine U for the height of Interest.

T = ug(z/24)° S | (2)
where T = wind speed at helght z, m/sec
uy = measured wind speed at Zy, m/sec
z = elevation at which wind speed is being determined, m
Zy = elevation at which wind speed is measured, m. Zy should

be as near z as 1ls practieal.

¢cl) Determine horizontal and vertical Caussian dispersion
coefficients.

- 0.71
oy = 0.15 0 x (3)
0y = 0,15 g x°"7? (4)
where g, = standard deviation of the horizontal wind directiocn,
degrees
a L

standard deviation of the vertical wind direction,
degrees ' .

Two options are avallable for determining o, and Og- Actual
measurements from the sigma computers may be used, or the BNL
limiting values may be assumed. If BNIL values are assumed, O, is
set to 29, and o is set .to 0.4°, These values are considered by
BNL to be limiting minimum values and will make the dose estimates
congservative, If measured Ua's and Ue's are used, the BNL values
'are used as minimum limits,

‘For unstable atmospheric condltions: (dt/dz ¢ 0)

b2) Determine U ge for a height of 100 meters,
Tigo = uH(IOO/ZH)°‘25 (5)
where Ujgg = wind velocity at 100 meters

c2) Determine o4 for a height of 100 meters.

1Q0
=223 s (6)

o) -
alOO Uigo
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where Jg = estimated standard deviation of horizontal wind
direction, degrees

d2) Determine W for the height of interest.
T = uyla/zy)° =7 (7)

e2)  Determine standard deviations of horizontal and vertical
wind direction, g4 ard O, respectively, at the height of interest.

estimated

dg = 0.7 0y (9a)

or, if measured ¢'s are used

Ty

[l

(ca,HuH)/E (8b)
measured

dg = (”e,HuH)/ﬁ (9b)

measured standard deviation of horizontal wind

direction at height H, degrees

where Ga,H

meagured standard deviatlcn of vertical wind
direction at height H, degrees

a
|

f2) Determine Gaussian dispersion coefficients Oy and ©,

Gy = 0.045 o, x°°%% (10)

.0, = 0.045 0 x°*%° \ (11)

Thyroid Inhalation Doge Estimates - Thyrcid doses are
derived from the estimated downwind concentrations of lodine
igsotopes from Equation 1 and procedures outlined in TID-14844 .8
A11 calculations are made for ground level concentrations on the
plume axls. An instantaneous release mode is assumed; therefore,
the calculated dose implies exposure to the entlre release
inventory. Thyroid doses, D, are estimated as follows,

n
2.309 x 10" °R -h? - hix
D = exp (2022) Z SiF1Te, 1 exp( = (12)
je1

1'11‘1'1'1,1'.0'yO'Z

where R = breathing rate of active man, m®/sec
m = mass of adult thyroid, g
n = number of isotopes

S = source for isotope 1, total effective Mev/sec
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F fraction of inhaled iodine that is absgorbed

T

e effective half-1ife of isotope in the body, sec Lu;

Values of the parameters used in these analyses are glven
in Table II.

TABLE II

Parameters for Thyroid Dose Calculations

1000 MW

Computed Bicloglcal Fraction Effective

Source Fractlon Source Elimingtion Deposited Energy,
Isctope A Mev/sec-MW Released Mev/sec Rate, sec ' 1in Thyroid Mev
181p ,996 x 1078 .363 x 10%'% 5.0 x 107% 1.82 x 10'* 657 x 108 .23 0.23
1827 .80z x 107% .28z x 10%® 5,0 x 107% 1,41 x 105 839 x 10* .23 0,65
1831 L3925 x 107%  ,115 x 10'® 5,0 x 100¢ 5,75 x 10,752 x 10° .23 C.54
1347 220 x 100®  ,310 x 10'° 5,0 x 207* 1.55 x 10*® 311 x 10* .23 0.82
18sp 288 x 107* .290 x 10'% 5.0 x 107% 1,45 x 10'® 242 x 10° .23 0.52

Breathing Rate, R, for active man = 3,47 x 107% m®/sec

Adult Thyrold Mass, m = 20 grams

Whole Body Gamma Dose Estimates - The whole beody gamma dose
is considerably more complicated to calculate than is the thyrold ;
dose because of the long mean free path of the gamma rays. The ‘
procedures used in these analyses are based on a computational
technique developed by L. M, Arnett and reported in Reference 7.
This method represents the finite spatial distribution of airborne
source material as an infinite number of line sources. An Instan-
taneous release is assumed, and, since the calculated material
concentration at a downwind point is assumed to extend to infinity
in both upwind and downwind directions, the entire dose 1s con-
sidered tc be accumulated in unit time, Therefore, the spatial
integration giving Dy is also a time integratlon and 1s expressed
as follows.

n Y -hix
Dy = }: el s b/ F(v)a(uhy)ay (13}

i=1

3]

source for isotope 1, Mev/sec

f

where S

M
v = dose conversion factor, B -—E_EX___
s (m®)(sec)

n = number of lsotopes

M = linear attenuatlon coefficient of alr for gamma
radiation, m~?
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v = a/h

distance from gamma source to receptor, m

o)
It

and T
2 2
F(y) = %Tﬁjo- exp [— %;azvasinze + ('vcose-l)EH de  (1h)
2

a{uhy) w% [Kil(ua) + uak (ua) + %aé% Kl(”‘a)] (15)
where a = h/o,

B = 0,/0y

E = gamma energy, Mev

K

fl

Bessel functions

A FORTRAN IV code, RADOS,8 was written to perform these dose
calculatione. However, due to the large number of data samples
being processed, a method was developed to minimize computer time.
Noting that the space distribution function, F(v), and the distance
attenuation function, ag{uny), are both independent of the release
inventory, the integrals of Equation 13 were computed and tabu-
lated as a function of 0, and the ratio, o,/9;. This two-
dimensional array was computed for two release heights of interest
(70 and 260 m) in increments of 50 meters for Oy. A third degree
double interpolation techrique 1s used to evaluate the integral
of Equation 13 for speclfic values of the dispersion coefficlents,
o, and 0,. The two-dimensional array was computed only for the
1" Mev gamma energy since it was found that for the particular
release inventory under conslderation all gamma rays could be
expregsed in terms of equivalent 1 Mev gamma rays with insignifi-
cant error ln the computed result.

To further simplify the calculatlons for a standardized set
of conditions, a release inventory for 1000 MW reactor power was
asesumed in the data analysis program, WRED, described in
Appendix E. With this code the total release In Mev/sec was
computed and tabulated as a function of wind speed for the down-
wind distances of interest. The inventory valueg were tabulated
in increments of 0.1 m/sec wind speed from 0.5 to 2.5 m/sec and
in increments of 1.0 m/sec wind speed from 2.5 to 35 m/sec to
ensure adequate precision 1n interpolation. Again, third degree
interpolation is used to compute the total source for particular
wind speeds.
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To estimate the gamma dose, 1t 1s now only necessary to
obtain the product of the space dlstribution-attenuation integral
and the total source in Mev/sec at the distance of Interest, and
multiply by the term (v/4uh). Table III glves the standard source
conditlons that have been included as an integral part of the data
reduction program. This option (the standard conditions)} permits
a complete statistical analysis of 40,000 sets of data {near the
maximum obtalnable during 3-months acquisition) in less than
20 min on the IBM System 360/65.

TABLE III

Standard Source Conditions

Reactor Power - 1000 MW

Halogen Release Fraction 5.0 x 1074

Noble Gas Release Fraction® 1.0

Release Helghts 70 and 260 meters
Downwind Distances 2, 8, 13.5, and 40 km

* The noBle gag source in Mev/MW was taken from
TID- 14844,

Ag each data sample is processed, the-estimated doses are
classified according to dose magnltude at each distance, release
height, and wind direction sector with summaries included for -
eight 45°-wind sectors. The number of data samples that yleld
an estimated dose within each dose increment in each category is
updated'for each sample. The result of this process 1s a statis-
tical tahulation of dose vs. frequency of occurrence as z functlon
of distance and release helght (assuming a hypothetical release
for each data set)., Therefore, for a given dose magnitude and
assumed release of radloactive materilal, the probability of a
downwind receptor receiving a dose of this magnitude may be esti-
mated from the dose vs. frequency of occurrence relationship.

The data should not be extrapolated beyond the range shown in the
figures and tables,

From these analyses and the assumed DBA (full-core meltdown
at 1000 MW) and observed meteorological data covering 2 years,
the following conclusions are drawn:

(1) The calculated whole body dose at the plant boundary
would be less than the 10 CFR 100 guideline of 25 R for about 69%
of the observed meteorological conditlons for the present 70-meter
(230 ft) release height.

{2) The maximum calculated whole body dose at the plant
boundary was 192 R for the observed meteorologlcal conditions
with the present 70-meter release height.
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(3) The calculated thyroid dose at/or beyond the plant bound-
ary was less than the 10 CFR 100 guldeline of 300 rem for 100% of
the observed meteorclogical conditions for the present 70-meter
release height. The maximum calculated value was 116 rem,

{4) The analyses .based on the observed meteorological condi-
tions show that Increasing the release helght from 70 to 260 meters
would reduce the calculated whole body dose at the plant boundary
a factor of about 8 at the same frequency of occurrence. The
calculated whole body dose at the plant boundary for the 260-meter
release height was less than 25 R for 99,.9% of the observed
meteorological conditlons.

(5) The maximum calculated whole body dose at/or beyond the
plant boundary was 25.8 R for the 260-meter release helght. This
value 1is below the range of maJor bloleglical concern and can be
compared with a maximum value of 192 R for the present 70-meter
release height,

(6) None of the ¢aleulated thyroid doses exceeded 2.5 rem
for a 260-meter reiease height, a factor of 50 below the 10 CFR
100 guideline of 300 rem and a reduction by a factor of about 100
as compared to the TO-meter release case,

{(7) 1If the actual dlstances to a plant boundary are used
for the whole body dose estimate rather than the 8 km nearest
distance for one reactor, the dose would be less than about 10 R
for 70% of the observed meteorological conditions for the T7O-meter
release height and 99.3% of the observed conditions for the 260-
meter release height. The comparable values for the 8 km distance
are 70% and 98.2%, respectively.

RESULTS OF DOSE ANALYSES

Results of dose analyseg performed according to methods out-
lined in the previous section are shown in Figures 12-16, The
results are glven for two release helghts, 70 meters (230 ft) and
260 meters (850 ft), corresponding to the present SRP reactor
ventilation release heights and a typical height to improve dis-
persion comparable to tall stacks now belng placed in service in
the utility industry.

A11 results shown are for an assumed release to the atmosphere
of 100% of the noble gases and 0,05% of the iocdine inventory from
a reactor operating at 1000 MW,

The calculated whole body dose for the present 7O-meter
release height is shown in Figure 12 as a function of distance
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for four levels of cumulative frequency of occurrence, At the
nearest plant boundary (8 km) the calculated dose at a cumulative
probability of 90% is 51.2 R, The maximum calculated dose at 8 km
is 192 R for the observed meteorclogical conditions.

The calculated thyroid dose for the present 70-meter release
height is shown in Figure 13 as a function of distance. The A
analyses show that the thyroid dose reaches a maximum at about
13.5 km for each frequency level, DBased on the observed data
none of the thyroid¢ doses would exceed the 10 CFR 100 guideline

of 300 rem at the plant boundary. The highest calculated dose
estimate is 129.2 rem,

200
I N R
99.9%
50— .
Percent of Samples Yielding a Dose
Equal To or Less Than Plotied Value
x
8100 = —
o]
50— —
S A A A I N A N
0 5 0 15 20 25 30 35 40

Downwind Distance, km

FIG. 12 WHOLE BODY DOSE VS. DISTANCE FOR 70-METER RELEASE HEIGHT
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FIG. 13 THYROID DOSE VS DISTANCE FOR 70-METER RELEASE HEIGHT
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FIG. 14 WHOLE BODY DOSE VS. DISTANCE FOR 260-METER RELEASE HEIGHT

The calculated whole body dose for a 260-meter (850 ft)
release height .is shown in Figure 14 as a function of distance.
The whole body dose at 8 km was less than 25 R for 99.9% of the
observed meteorological conditicns. The maximum calculated dose

. at 8 km was 25.8 R. At 40 km (the distance to Augusta, Ga.) the
calculated doses were all less than 4.2 R,

The calculated thyroid doses for a 260-meter release height
were all less than 2,5 rem at distances of 8 km and beyond. The
values of the calculated dose are so small as to be of little
hiological concern,

The calculated whole body and thyrold doses are shown as a
function of release height in Figures 15 and 16, The results are
gshown for four levels of cumulative frequency of occurrence at
8 ¥m {(the nearest plant boundary) and 40 km (the distance to
Augusta, Ga.).
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FIG. 15 WHOLE BODY DOSE VS RELEASE HEIGHT AT 8 AND 40 KM
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FIG. 16 THYROID DOSE VS. RELEASE HEIGHT AT 8 KM

Effect of Finlte Release Time - All analyses consldered so
far are based on an assumed instantaneous release of radloactlive
material, A more realistic assumption 1s .that the release might
occur over a time interval of 10 to 30 min, Thlis Implies that 1t
would be appropriate to average the estimated doses from each data
sample over a comparable time interval for a more reallstic dose
estimate, A sample set of 3-months data was averaged in thie
manner to determine if the dose estimates would be significantly
altered, The sample set of data had a frequency distribution
reasonably similar to the total data now avallable,

The averaging process 1s performed by averagling the first
set of N estimated doses, classifying this average as prevliously
stated, then dropping the contribution to this average by the
first of the N dose estlmates. One new dose estimate 1s made and
a new average for N dose estimates is computed and classified.
This process is contlnued for each data sample and results in a
frequency distribution based on a continuous average of N dose
estimates. N is an ilnput parameter which specifies the number
of dose estimates over which the averages are computed,
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The freguency distribution of whole body gamma dose at 8 km
as determined by this averaging process is shown 1n Figures 17
and 18 compared to the frequency distribution as determined from
individual samples. These data Indicate no significant change in
the frequency distribution below the 99th percentile for averaging
periods up to 30 min for a 70-meter release helght as shown in
Figure 17. The maximum estimated dose is decreased to 97% of the
individual value which indicates the persistence of some conditions
that yield high dose estimates for 30 min. or more. The
averages for the 7O-meter release height show a more significant

reduction 1n dose vs, freguency of occurrence,

3-hour

The 3-hour averages

for the 99th percentile are reduced to 75% of the individual value,
and the maximum dose estimate is 66% of the individual maximum,
Similar results are shown in Figure 18 for the 260-meter release
helight. The 30-min avérages are reduced to 83% of the individual

value at the 99th percentile

and 80% for maximum dose.

The 3-hour

averages are 4% at the 99th percentile and 51% for maximum dose.
These reduction factors are slight underestimates because radio-
active decay over the averaging periods was not considered. The
variabllity of wind direction over these averaging periods is

also neglected.

200
180 // /
160 Individual 3 / /
40 Maximum Doss 7/ 80 mi
L min 1
Individual . .........192 Averdges
Averaged (30 min).. 186 /
) 120 Averaged {3 hr) ... 127
o § //
35 /
8 00 / <:
A / .3 Ar Averoges
80 %
60 2;?
40 .’/A
2%.OI [oN] | 5 10 20 30 40 50 80 TO BO 90 95 98 99995 939 99.99

% l.ess Thon Value Shown

FIG. 17 FREQUENCY DISTRIBUTIONS OF WHOLE BODY DOSE AT 8 KM FOR
70-METER RELEASE HEIGHT

- 34 -




28

24 /

20 Individual
Maximum Dose J /
— 30 min |

Individual. .. .......25.7 Averages

Averaged (30 min)..20.5 W
Averaged (3 hr). ... 13.0 y el

12 /
// 3 hr Averog8s

L

AN

: P

C.0l Q.1 | 2 5 10 20 30 40 50 60 7O 80 90 95 98 99 995 599 2.99
% Less Than Value Shown

FIG. 18 FREQUENCY DISTRIBUTION OF WHOLE BODY DOSE AT 8 KM FOR
260-METER RELEASE HEIGHT :

Wind Persistence - The duration of the wind blowing from one
direction within a glven azlmuthal angle (hereafter called wind
persistence) was studied, Figures 19 and 20 show the probability
of wind persistence for two elevations and several angular widths.
Thege calculations were made by first computlng an average direc-
tion based on one hour's data and then processing addltlonal data
to update the hourly average for each data sample. Thls process
is continued until the updated average deviates more than 8/2
degrees from the initial one-hour averaged directlon where 6 1s

the angular width in degrees, The elapsed time for wind persistence -

is then computed, and the wind persistence 1s classifiled according
to duration in hours. The current hourly average 1s then used as
a base and the process continues ag previously outlined. Figure
19 shows the probability for a glven wind persistence for sector
widths of 45, 30, and 22.5° at 300 ft. Figure 20 is a simllar
plot at 800 ft. These studies show the probabllity of the wind
persistence at 300 ft for a 10-hour period ls 0.033, 0.057, and
0.125 for a 22.5, 30, and 45° sector width, respectively. Results
were very similar at 800 ft.

The wind persistence studies imply that a controlled release
over a period of hours would signiflcantly reduce the dose at a
given cumulative probability for an off-site receptor. This
reduction would be enhanced further by the fact that the low wind
speeds, which produce the highest dose estimates, are generally
accompanied by high directional variability.
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Estimates of the Integrated Whole Body Dose (Man-Rem) - The
man-rem product of population exposure resulting from an unlikely
release of radioactive material was also estimated. These esti-
mates are based on ground level whole body gamma doses for a
uniform horizontal distribution and a Gausslan vertical distribu-
tion of material that is confined within =2 sector. Constant Gz's
of 84 and 252 meters were used for 70- and 260-meter release
heights because they yielded slightly higher doses. The man-rem
product is”relatively insensitive to this parameter. Resulte are
shown in Figures 21 and 22 as the cumulative man-rem product of
dose times number of people out to the distance indlcated for a
sector width of 22.5°. The most populated sector (Sector 14)
inecludes Jackson, S. C., Beech Island, S. C., North Augusta, 8. C.,
Augusta, Ga., and Fort Gordon, Ga. Sector 13 is typical of the
remaining sectors; therefore results are shown for these two
sectors only. Figure 23 shows the population distribution for
each of the 16 sectors.

Sector 14

- Wind Speed, U=l m/s 0:,
GE) Vertical Dispersion Coefficient, 5
14 5 o, =
X o5[ = B4 rmeters (oL §
[ o - -y
[} B [
= 1 =
= B - o
[ | _ [AV)
2 s
g F - £
=
E = | o
B Sector 13 - B
g

Todd

| | | |

10 20 30 40 50 60 70
Downwind Distance, km

FIG. 21 CUMULATIVE WHOLE BODY MAN-REM DOSE FOR 70-METER
'RELEASE HEIGHT
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| |

20
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. 22 CUMULATIVE WHOLE BODY MAN-REM DOSE FOR 260-METER
RELEASE HEIGHT

Results for the present 70-meter releage height are shown in

. Figure 21 for a wind speed of 1 m/sec and very stable conditions.

The indicated frequency of occcurrence is determined from the wind
directional frequency and the wind speed data shown later in

Tables VIII-XII.

The cumulative man-rem product out to a

distance of 75 km 1s less than 240,000 man-rem in any 22.5° sector -
for 99.97% of the observed meteorological conditions,
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Results for a 260-meter release helght are ghown in Flgure 22
for a wind speed of 1 m/sec and conditions which yield the maximum

man-rem dose estimate. The cumulative man-rem product out to
5° gector for 99.97%

75 km is less than 67,000 man-rem in any 22,
Under condlitions which

of the observed meteorologlcal conditlons,
tend to yleld the highest dose estimates, the man-rem product out

to 75 km is a factor of 3 lower for release at 260 meters than for
release at 70 meters. For many other conditions, an elevated
release helght does not appreciably alter the man-rem product.
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The wind persistence was computed for the most populated
sector (Sector 14} and is shown in Figure 24 as a functlon of wind
persistence In hours ve. probablillty of occurrence at 300 and
800 ft. Theee data indicate that a further reduction in estimated
cumulative man-rem product for the most populated sector should
be made hecause the worst meteorologleal conditions are low wind
speeds which would require long wind persistence to remain within
the sector. Low wind speeds are generally accompanled by high
directlonal varlability.

\

20

\<—-——- Dirsction Measured af 300 f/

Persistence, hr

4]
\\v Direction Measured ot 8OO ft

2 N\

0.01 ol 05 1 2 5 10 20 30 40 50 60 70 B0 90 95 98 99995 99.9 99,96
Percent Frobability For Plotted Value

FIG. 24 PERCENT PROBABILITY VS. WIND PERSISTENCE FROM SRP TO
AUGUSTA, GEORGIA (22.5° SECTOR)

-

The man-rem product for thyrcoid inhalation dose was not
estimated because these dose magnitudes were much further bhelow
the levels of bicloglcal concern than the whole body gamma doses.

A description of the FORTRAN IV program that was written spe-
cifically to perform these man-rem calculations is in Appendix F.
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Doses as a Function of Average Distance Within a Sector - In
the preceding caleulations, the distance to the plant boundary was
always taken to be 8 km, which is the minimum distance from the
K Area reactor to the nearest plant boundary. Since this minimum
dlstance applies to only one particular direction, 1% 1s consldered
more appropriate to compute dose estimates hased on the average
distance within a sectdér and the probability of the wind blowing
toward the boundary withln this sector, This method allows the
utilization of measured directional probabilities in determining
dose estimates at the plant boundary for each of the 45° gsectors
and accounts for the fact that the distance from each reactor
area to the plant boundary varles with azimuth., The following
calculations apply speclfically to K Area, but simllar results
are obtalned for each of the reactor areas.

Table IV contains data pertinent for each sector, and
Table V glves the results of the analysis with actual distances.
The whole body and thyroid dose estimates are equal to or less
than about 10 R for 70% of the observed meteorological conditions
for a 7O-meter release helght. TFor a 260-meter release helght,
the comparable value is 99.93%. The thyroid dose 1s less than
300 rem for all cases.

TABLE IV

Wind Sector Parameters

Wind from Blowing into Distance to Wind Direction Fractlon

Sector Sector Plant Boundary 70 Meters =260 Meters
1 5 10.4 xm .1043 L0873
2 6 10.0 L1397 .1318
3 T 13.4 .1125 L1161
Y 8 18.3 . ,1083 . 0883
5 1 22.6 L1867 L1453
6 2 19.5 .1685 .1811
7 3 4.6 L1485 .1808
8 4 2.8 L0615 . 0695
TABIE V

Egstimated Doses

Plant Perimeter 70 Meters 260 Meters
Whole Body Dose <10 R, % 70 99.3
Maximum Whole Body Dose, R 192 25.8
Thyroid Dose <300 rem, % 100 100
Maximum Thyroid Dose, rem 116 1.25

40 Kilometers
Whole Body Dose 10 R, % 83 100
Maximum Whole Body Dose, R 16,2 3.8
Thyroid Dose <300 rem, % 100 100
Maximum Thyroid Dose, rem 34 2.5
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Progregsslon of PFreguency Distributions as Data Were
Processed - ‘Figure 25 s8hows the progression of the dose frequency
distribution as ‘data were accumulated and processed every 3 months.
These data show that there was an upward trend in the dose at a
particular cumulétive frequency for the 70-meter release height,
particularly for-thHé 99th percentile where the statistics are low.
The lower peérceéntiles, that include more data, approach constant
values as the nuber of samples increased. Percentiles for the
260-meter-releasé leight have remained relatively constant over
the 2-year data Acqulsition period.
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FIG. 25 WHOLE BODY DOSE VS.NUMBER OF DATA SAMPLES AT 8 KM
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Table VI compares the dose estimates and percentlles related
to guideline wvalues for two years and earlier values from one
year's data. The values have not changed significantly for either
release height with an increase from one to two years' data, Thus
the data acquisitlon was terminated at the end of the two years,

TABLE VI

Estimated Doses at Plant Boundary
for Cne- and Two-Year Data

Release Height, 1-¥r Data 2-Yr Data
meters (107,000 sets) (260,000 sets)

Whole Body Dose 10 R 70 T0% 69%
Whole Body Dose 52 R 76 90% 90%
Whole Body Dose 190 R 70 99.9% 99.9%
Maximum Whole Body Dose 0 192 R ) 192 R
Maximum Thyroid Dose 70 100 rem 108 rem
Thyroid Dose <300 rem 70 - 260 100% 100%
Whole Body Dose <1o R 260 98% 98.2%4
Maximum Whole Body Dose 260 27 r(2) 26 R
Thyroid Dose <10 rem 260 100% 100%

{a) Error in previocus computations

FACTORS INFLUENCING DOSE CALCULATIONS

The dose analyses were based on atmospheric dilspersion
parameters derived from BNL correlations as a function of wind
- speed and stabllity classification. Although thls procedure 1s
asgumed valld, the sensitivity of the results to changes in the
correlating equations and fitting parameters was studled. The
relationship between the horlzontal and vertlcal dispersion
coefficients was held constant, within each stability classifi-
caticn, for each of the variational studies.

Analyses were performed on a sample set of 30,000 data
gamples under the following conditions:

{1) Equation 6 was modified to obtain smaller dlspersion
coefficients under unstable condltions. The correlating equation
in this analysis was

Ti00 = 12/Uj00 + 4.75 (16)
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which yields a horizontal dispersion angle of 16.75° for a wind
speed of 1 m/sec instead of 27.75° for the BNL method. At a
distance of 8 km, and beyond, from the release point no difference
was noted in the frequency distributions above the 80th percentile
for the 70-meter release height, nor above the 95th percentile for
the 260-meter release height., The differences at all percentiles
for the 260-meter release height are inconsequentlal due to the
relatively low dose levels. These results are shown as Case [ in
Figures 26 and 27. The BNL correlation used for all studies in
this report differed insignificantly from Case I in Filgure 26, the
70-meter release. For the 260-meter release, introduction of the
more restricted horizontal disperslon angle leads to an appreclably
higher calculated dose as shown In Figure 27,

{2) A constant value for the horizontal dispersion angle
was asslgned for each release height to simulate Gifford Class D
dispersion, Results were very similar to (1) above and are shown
ags Case IT in Figures 26 and 27.

Case I

Relative Dose, R
(6]
N
oy
2
T
i)
g

| Loy

.0l 0.1 | 10 50 80 7O 80 90 95 98B 99 59.599.8 99.99
Percent of Samples Yielding a Dose Less Thon the Plotted Value

FIG. 26 EFFECTS OF VARIOUS CORRELATING TECHNIQUES ON DOSE ANALYSES
FOR 70-METER RELEASE HEIGHT AT 8 KM
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FiG. 27 EFFECTS OF VARIOUS CORRELATING TECHNIQUES ON DOSE ANALYSES
FOR 260-METER RELEASE HEIGHT AT 8 KM

(3) The dispersion angle for stable condltions was assumed
to be 4° instead of 2°. This resulted in.smaller dose estimates
for all percentiles for both release heights. This 1s shown as
Case ITI in Figures 26 and 27.

In adéition to the above analyses, a set of approximately
40,000 data samples was processed utilizing the SRL measured
sigma (standard deviation of wind direction) data and the result-
ing dose estimates were compared to estimates obtained with the

. BNL approximated sigmas. It should be noted that there 1s no

general agreement as to the direct applicabllity of the sigma data

- because little vertical slgma data had been obtained prior to the

;3_;) ‘.’»"é}"‘"‘fbﬁ

present measurements. The response of the slgma computer at very
low frequencies 1s attenuated rapidly below 0.01 cps; therefore,
the computed sigma will be underestimated when the average wind
direction (averaged over a time interval that ie short compared
to the sigma averaging time) meanders at very low frequencies or
continually drifts azimuthally.

A minimum horizontal dispersion angle of 2° was assumed from
the BNL hypothesis that this should be the limiting angle,

This analysis using the SRL measured sigmas agreed well with
the BNL analysis using approximated sigmas for the 70-meter release
height, Using the measured sigmas, the estimated doses for the
same frequency of occurrence were decreased a few percent, Dose
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estimates for the 260-meter release height increased about a factor
of 2 for the same freguency of occurrence above the 80th percen-
tile, The estimated maximum dose also increased by a factor of 2.

As a result of these analyses, the followlng conclusions
are drawn:

(1) At distances of 8 km and beyond and using the BNL method,
the unstable atmospheric conditions yield dose estimates that are
small compared to estimates from stable conditions,

(2} When a minimum 2% horizontal dispersion angle is assumed,
dose estimates are higher than estimates made for a larger minimum
dispersion angle.. This assumption makes the SRL dose estimates
conservative because different degrees of stable conditions are

not considered.

(3} The utilization of measured sigma data, although not
yet established as practical, gives dose estimates that agree
well with estimates using BNL approximated sigmas for the TO-meter
release height, and agree within a factor of 2 for the 260-meter
release helght.

The dose estimates in thils report are based on assumptions,
some of which may tend to make the calculated doses conservative
(higher), while others may make the calculated doses nonconserva-
tive (1ower). Assumptions or factors that could make the dose
estimates higher than would reasonably be expected are:

(1) A release inside the building of 100% of the equilibrium
inventory of noble gases and S50% of the lodines, This 1s postu-
lated as the worst possible case and would very probably be much
less, particularly for the iodines. '

{(2) The assumption of an instantanecus release to the
atmosphere. The actual release would more likely occur over a
period of 30 minutes to hours thereby reducing off-site exposure
gsignificantly by radicactive decay.

(3) The persistence of wind speed and direction over the
effective transport tlme. The relatively large distances involved
in transporting alrborne materlal to off-gite locationes enhance
the probability of increased dispersion (and reduced dose esti-
mates) from wind variability.

(4) A limiting dispersion angle of 2 degrees for all stable
atmospheric condltions. The largest dose estimates at off-site
locations were derlived from these limiting conditions. If the
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BNL correlations allowed for varying degrees of stable atmospheric
conditions, the cumulative frequency of occurrence of the higher
doses would be reduced. '

Asgumptions or factors that could make calculated doses lower
than would be reasonably exXpected are: ‘

(1) The applicabillty of the BNL computation methods and
correlations to SRP., Comparlson of the measured sigmas at SRL
with the sigmas derived from the BNL correlation were 1n good
agreement at ~300 feet. Comparison of measured and derlved sigmas
for 800 feet was not as good. If measured sigmas were used, the
maximum calculated doses would be about a factor of two higher,
The measured sigmas were not used for elther elevation because
applicability of the measurements has not been verified by diffu-
slon tests.

(2) The data collection period was only two years long.
Longer data samples could lead to higher doses, although the
studies in this report show that the increase would be insignifi-
cant.

METEOROLOGICAL ANALYSES

Distribution analyses of meteorological parameters were
continually updated as data became avallable. These analyses
were:

a) Wind speed frequency distributions
b) Atmospheric stability
c) Wind speed frequency within stability classifications

Table VII shows wind speed frequency distributions for the
6 wind set elevations. Wlthin each speed Increment, as indicated,
are the number of events, the ratio of this number of events to
the total for each elevation, and the cumulative percent including
the speed increment of concern. The last row of numbers gives the
total number of events for each elevation. The difference between
these totals and the total number of records processed represents
the number of samples rejected from each elevation due to malfunc-
tions or suspect data.

Wind speed distributions for 850 ft and 230 ft, the two eleva-
tions of interest, are shown in Table VIII for each of 8 wind
sectors. The numbers immediately following the sector deslgna-
tions represent the percentages of the total samples for that
sector, The percentages for each speed lncrement and sector
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represent the percent of events with respect to the total wlthin
the sector,

Tables IX through XII show the same kind of iInformatlion as
Table VIII, but for a finer speed mesh for the two stability
eclassifications. Percentages shown are wilth respect to the total
number of samples procegsed.

Table XII s a gtabllity analysis for the two elevations of
interest which. was performed according to the BNL classification
procedure outlined under Dose Calculations. Classiflcatlons were
made for stable conditlons according to lapse rate and for unstable
conditionsmaccqrdiﬁg‘to lapage rate and the computed dispersion
ahgle G5. Alsd, .Af conditions at either elevation were unstable
according to - sample belng processed, a search was made to deter-
mine if an inversion exlsts below. These events were counted and
classgified according to lapse magnitude as shown.

L possible fumigation avent 1s considered to have occurred
if the lapse rate at the elevation of interest changes from some
positive value to a negative value of at least 1°F/100 ft. This
condition occurs very infrequently for both release heights.

An interesting polnt indlcated by these analyses 1s that
greater than 90% of the data at both elevations fall within the
+1°F/100 ft classification.

Tables XIV through XXVIIT are the dose distribution analyses
for the 70- and 260-meter release helght and three downwind
distances out to 40 km, These tables are obtained directly from
the WRED code described in Appendix E and tabulated doses are for
1000 MW operatlon, Tables VII through XXVIII constiftute a full
output from the code for a consolidation of a new run and previous”
statistlics., A similar output is also provided for the data con-
gstituting the new run only.
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TABLE VII
2 YEARS DATA FROM MARCH 1966 TO MARCH 1968
FREQUENCY OF WIND SPEED IN METERS PER SEC BY ELEVATION IN FEET
ELEVATION FRACTION AT EACH SPEED BY ELEVATION ACCUM FRACTION BY SPEED BY ELEVATION

SPEED _Uoc 860 600 450 300 120 1000 800 600 450 300 120 19000 300 600 450 300 120
Q70 1 3054 4350 4530 7133 4655 11744 0.02 0.02 0.02 0.03 0.03 0.05 0.02 0.02 0.02 0.03 0.03 0.05
1 1T0 2 5634 9543 103790 9998 15345 26109 0.04 0.04 0.04 0.05 0.06 0.11 0.06 0.06 0.06 0.08 0.09 0.15
D 3 13042 18581 19837 18369 28575 47555 0.09 0.07 0.08 0.09 0.11 0.19 Q.15 0.13 0Q.l4 0416 0.20 0.35

woon

TO 15266 24017 24Te2 22720 34373 56300 0410 0410 D04i0 0,11 0413 0423 0425 0423 0Ge24 0,27 0033 0.58

1o 16158 25349 26490 23719 36510 46297 0O.il 0.10 0.11 Q.11 0.14 Q.19 0«36 0.33 0.34 0438 0.47 0.77

&~

5 TO 16207 246908 27126 26357 38747 29049 0.11 0.1 0.11 0.12 0.15 0.12 o.wo Q.43 0.45 0,50, 0.62 0.89

&
5
]

6T0 7 14218 23231 25474 24042 32190 12576 0.09 0.09 0.10 0.11 0.13 0.05 0.56 0.53 0.56 0.6F 0.75 0.9%
]
9
0

- fﬁr -

110 117180 21231 23311 21944 2676l 6569 0.08 0.08 0.09 0.10 0.10 0.03 0.63 0.61 0.65 0.72 0.85 0.97
8 70 L1222 24311 21970 20856 19411 3901 0.07 0408 0.09 0.10 0.08 0s02 0.71 0069 074 Ga8l 0.93 0493
9701 9436 17342 18055 15841 9688 2012 0.06 0.07 0.07 0.07 0.04 0.01 0.77 0.76 0.8l 0.89 0,97 0.99
10 TOo 11 9738 16560 11454 12095 4526 1189 0.06 0.07 0.07 0.06 0,02 0.00 O0.84 0.83 o.mw G.94 0.98 0.9%9
il 70 12 1463 13545 12417 64857 1963 585 0.05 0.05 0.05 0.03 0.01 0.00 ©.89 0.88 0,93 0,37 0.99 1.00
12 TO 13 5611 L0098 8377 3321 992 318 0.04 0.04 0.03 0.02 0.00 0.00 0.92 0.92 0.96 0.99 1.00 1.00
13 TD 1% 4508 8055 5350 L1522 6l5 165 0403 0.03 0.02 0.01 Q.00 0400 0.95 0.95 0,98 0.99 1.00 1.00
14 TO 15 3006 5093 2548 571 289 86 0.02 0.02 0.0l 0.00 0.00 0.00 0,97 0.97 10499 1,00 1.00 i.00
15 T0 16 1940 3240 1194 281 144 41 0.0l 0400 0,00 0400 0,00 0.00 0,98 0,99 1,00 1.00 1.00 1.00
16 70 17 . Lll8 1826 539 150 a2 13 0.01 0.0L 0.00 0.00 0.00 0.00 0.99 0.99 1.00 1.00 1.00 1.00
17 Y0 18 610 B79 161 6l 43 11 0.00 0.00 0400 0.00 G.00 0.00 1.00 1.00 1,00 1.00 1.00 1.00
18 TO 19 3ie 338 16 3z 18 5 0,00 0.00 0.00 0.00 0.00 0.00 i.00 1.00 1.00 1.00 1.00 1.00
19 TG 20 172 144 36 10 5 1 0.00 0.00 0.00 0.00 0,00 0.00 1.00 1.00 1,00 1.00 1.00 1.00
. OVER 20 120 111 4l 46 52 65 0.00 0.00 0.00 0.00 0.00 0.00 n.md 1.00 1.00 1.00 1.00 1.00

TOTALS 152019 2507%8 250758 215525 256984 24459]

NUMBER OF RECORDS IN THIS SURVEY = 257292,
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TABLE VIIT

A —

2 YEARS DATA FROM MARCH 1966 TO MARCH 1968

WIND DIRECTIGN DATA AT 853. FEET
SECTOR &+ B.73 SELTUR 2 13,18 SECTOR 3 11.61 SECTOR 4 8.83 SECTOR 5 L4533 SECTOR 6 L8.11 SECTOR T 18.05 SECTOR 8 6.9%

SPEED EVENTS PERCT EVENTS PERCT EVENTS PERCT EVENTS PERCT EVENTS PERLT EVENTS PERCT EVENTS PERCT EVENTS PERCT

i 1018 4.53 1347 3497 995 3.33 977 4430 1341 3.59 1294 2.78 1167 2.51 941 5.260
2 1197 4.93 1202 354 1247 4.k7 1146 5404 1405 3.76 1791 3,84 1406 3.03 1066 5.96
3 2073 9.23 2143 6432 1971 .62 1862 8420 2484 6s65 3168 6. 80 2606 5061 1764 9.87
4 2862 12.74 30L7 8.90 2d29 Gl 2098 9.2% 3049 8415 3747 8.04 3215 692 1956 10.94
5 2666 11.87 3565 10.51 3551 11.8% 23071 10.16 3200 .56 4038 deb 3357 7.23 1744 9.76

& 2510 11.17 4009 ll.02 AT50 12.55 2442 10475 3327 L] 4311 9.2 3500 7.53 15%0 8.67

1 1925 B4 57 3331 9.84 2608 3493 2339 10.30 ileT takd 4120 8.84 3389 7.30 1183 beb2

8 1829 Sel4 z712 8417 2312 7.94 1921 8.48 3075 8+22 3558 T1.63 3265 T.03 1211 b.T8

g 1586 7.06 2382 7.02 2183 7.31 L1134 Te63 2829 T457 3816 8.19 3435 T+39 1295 T.25

i0 1281 %.70 21d5 Gaah 2213 Tesl 1329 5.85 2317 6.20 3252 6.98 3056 6.58 1169 6.5%

11 1219 5439 2068 &.lo 2044 .84 1280 _ 5lb3 2231 598 2842 6.10 ECEL T.39 L1087 6.08

12 807 3.59 1761 S5.19 1503 5.03 789 3ebd i5%2 4426 2352 5.05 3219 6.93 872 4.68

13 532 2437 1262 a.72 811 2.71 591 2.60 1193 3.19 1872 4,02 2503 539 593 3.88

14 456 2.03 922 2.72 56d 1.90 465 2.05 1084 2.90 1496 3.21 1952 4.20 450 2.52

15 230 1.02 606 L.79 307 1.03 209 0.92 a6 2434 286 2.12 1272 2.74 217 1.55

16 136 .61 457 1,35 L4l Oaad L34 Ge59 106 1.89 710 - L.52 388 1.91 140 Q.78

17 56 G.25 307 091 30 0.32 171 0.75 b19 )39 504 , 1.08 567 ba22 &7 0.37

18 s 0417 L72 0.51 a1 0.27 192 G.85 321 .86 290 0.62 434 0i93 48 0.27

19 26 0.12 92 C.27 G4 0431 186 Q.82 197 Lo9 0.36 304 Q.65 42 0.23

20 15 0.07 &l 0.1y 49 Q.16 115 G.51 146 140 - 0.30 295 D.64 45 0.25

! 21 B 0444 22% C.68 ERT) 1.31 423 L.86 2125 2151 4ati2 3188 4.86 274 1.53

3
WING DIRECTION DATA AT 23C. FEET '
|
SECTOR L 10.43 SECTOR 2 13.97 SECTIR 3 ll.2» SECTOR 4 10.83 SECTOR 5 L5.67 SECTOR 6 16.85 SECTOUR 7 14.85 SECTOR 6 6.15

SPEED EVENTS PERCT EVENTS PERLT EVENTS PERCT EVENTS PERCT EVENTS PERCT EYENTS PERCT EVENTS PERCT EVENTS PERCT

i 802 Z.99 702 1.95 985 3440 1302 46T 1125 219 876 2.02 195 2.08 699 LY T
2 199% T.44 1500 4.19 1748 6.04 1892 679 276l be85 2208 5409 1811 4. T4 1342 8.49
3 1626 13.52 3442 9457 2963 10.23 3122 L1i.21 4448 11.03 3993 9,21 36217 9.50 2217 14.02
4 4360 ib.28 4304 12.69 1528 12,18 3531 12.67 5208 12.92 4475 11.24 4398 11.51 2198 13,90
5 4082 19.22 5369 14.93 4201 1451 3734 13.40 5333 13.23 5550 12,80 4223 11.06 2006 12.68
(-] 3785 14.11 5686 Lh.82 4215 14,75 3710 13.32 5873 L4456 6097 14.086 4641 L2415 1812 11l.46
K 2738 10.21 4137 13.18 3716 13.04 3346 12.01 4633 11.49 5372 12.39 , 4319 11.31 1719 10.87
) 21040 7.83 4062 11.30 2968 10.25 2672 959 3645 9.04 4844 11.17 © 4048 10.60 1410 Ba92
9 1526 %.69 2703 7.52 2318 8.01 1888 678 2967 T.30 3930 9.06 ' 3542 9.27 994 6.28
0 Tha 2.77 1619 4,30 g6l 3.32 237 3.36 1482 3,068 238l 544 2422 6.34 519 3.28
il 458 1.82 853 2437 308 1.06 671 2441 999 Z+48 1496 3.45 1821 4. 17 373 2.3
12 32g 1.22 309 0.86 137 C.54 3406 Le24 536 1.33 688 1.59 1009 2464 230 1.45
13 153 Q.57 158 Oat4 1049 0.38 163 0.59 281 0.70 1] C.85 666 l.74 139 0.88
14 45 0.17 80 .22 oh 0.22 94 Ca34 251 0.62 274 0.63 426 1.12 -4 0.52
15 19 0.07 “2 Qel2 33 0.11 56 D.20 196 0. 49 l66 0.38 224 0.59 48 0.30
16 9 0.03 20 0.06 23 C.08 24 0.09 176 Q44 112 0.26 103 0.27 14 0.09
! 17 5 0.02 19 0.05 30 0410 39 Oalé 155 0.38 50 . .12 6l Q.16 6 0.04
18 3 0.01 20 G006 64 0.22 27 0.10 96 Q.24 az. 0.07 30 0.08 3 .02
19 2 0.0l 26 G.07 94 Q.34 27 0.10 55 Q.14 19 0«04 12 0.03 +] 0.0
. 20 L ¢.00 12 0.03 87 0.30 21 .08 21 .07 9 0.02 9 0.02 1 0.91
21 8 0.03 23 C.086 258 0.89 256 0.92 17 0.19 42 0.10 11 0.03 4 0.03
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TABLE I¥
2 YEARS DATA FRUM MARCH 1966 TO MARCH 1968

WIND SPEED DISTRIBUTION By STABILETY CLASSIFICATION AT 453. FEET

SPEED AND DIRECTION DATA FOR STABLE CONDITIONS

SECTOR 1 2,66 SECTUR 2 4.02 SECTOR 3 3.52 SECTOR 4 2.69 SECTOR 5 4.42 SECTOR 6 5.51 SECTOR 7 5.50 SECTOR 8 2.92

SPEED EVENTS PERCT EVENIS PERGT EVENTS  PERCY EVENT3 PERLT EVENTS PERCT EVENTS PERLTY EVENTS PERCT EVENTS PERCT

0.5 43, 0.02 6%. 0.02 48.4 0.02 40a 0.02 a7 0.03 B87. 0.03 bl. 0.02 39. 0.02
1.0 3. 0.03 70. 0.03 93. 0.04 59. 0.02 115, 0.04 108. 0.04 2. G.03 54. Q.02
1.3 i22. 0.05 132. ¢. 05 160. Q.06 105. 0.04 145, 0406 134, 0.95 121. 0.05 91, 0.04
240 135, C.05 158&. 0,06 166. 0.08 131. 0.05 161, Q.06 L57. 0.06 i23. 0.05 125, 0.05
2.5 l83. 0.07 199. 0.08 242, 0.09 187. .07 225, 0.09 280. 0.11 182. Q.07 204, Q.08
3.0 197. G.08 233. G909 248, 0. 10 208, 0.08 225, Q.09 3if.  D.12 249, 0.10 log. 0.06
3.8 289, Q. li 270. 0.19 284, 0.11 224, 0.09 300, 0412 352. Oel4 347, 0.13 217. D.08
449 309, 0.12 33z, Q.13 344, Q.13 257. .10 364, Qel4 41Q. Ja16 EY-E 0.1% 254, .10
4.5 256, 0.40 305. Q.12 359, Cada 279. 0.11 442, Q.17 503. 0.20 404. 0.l6 22, 0.09
5.0 303. 0.12 EFEN 0.13 429, 0.17 260, 0.10 479, 0.19 519. 0.20 492, 0.19 285, 0.11
5.5 245, 0.1l 334, 0.13 440. 0.17 227. Q.09 445, 0.17 461. 0.18 447. 0.17 2589, 0.0
I 313, O.i2 318. Q.12 950, 0.17 F1-1-3 Q.10 480, 0.19 547, 0.21 4T4. .18 240, 0.09
5.5 270, 0.10 332. 0.13 409, Q.16 324. 0.13 837. 0.21 694, 0.27 477. ¢.19 266. 0.10
7.0 2117, 0.08 342, 0.13 322, 0.13 399, 0.lé6 521. 0.20 687. 0.27 540. 0.21: 235. 0.09
7.5 220, c.09 395, 0.15 410. Q.16 342. Q.13 531, 0.21 597. Q.23 624. 0.24 266, 0.10
8.0 252. 0.10 367, O.b4 388, 0.15 337. 0.13 571. G.22 609, 0.24 621, 0.24 264. 0:l0
8.5 254d. Ui 349. O.14 ali. 0.16 3340, Q.13 636, 0.25 849, Q.25 T10. 0.28 255, ¢.10
2.0 183. 0.07 262 G.10¢ 353, .14 294, D.11 507, D.20 66T, 0.26 601, 0.23 238, 0.09
945 2249, 0.09 3sl. O.14 435. 0.17 362, Qals 504, 0.20 667, 0.26 638, 0.25 291. 0.11
ic.0 171. G.07 325. 0.13 431. 0.17 312. 0.12 450. 0.17 658. 0.26 618. 0.24%4 217. 0.08
0.5 192. 0.07 331, 0.13 487, 0.19 217, Oull 485, 0.19 6TL. Qs 26 650, 0.25 199, 0.08
11.0 o6, 0.06 258, 0.10 w87, 0.19 299, g.12 487, 0.19 512, 0.20 615. 0.24 230. 0.09
11.5 l6Z. 0.06 296. 0.12 442 0. 17 259, 0.10 500, 0419 w79, 0.19 562, g.22 223, 0.09
12.0 122, 0.05 272, 0.11 345. 0.13 173, 0.07 . 332. O.13 443, 0.17 462, 0.18 147. 0.06
12.5 109, 0.04 313. 0.12 3ls. 0.12 176, 0.07 arz. Q.14 435, 0.17 515. 0.20 186. 0.07
12.0 Gb. 0.04 306, G b2 229. G.09 154. 0.06 342, O.13 409. 0.16 443. 0.17 187, 0.07
13.5 87. G.03 £98. Gel2 212, C.08 lag. 0.06 330. 0.13 360. O0.14 442, 0.17 140, Q.05
14.0 28 Je04 2234 009 LTT. Q.07 121. Q.05 338. 0.13 329 0.13 397. Q.15 124. Q.03
la.5 5. .03 191. 0.07 Li2. 0.07 116. 0.0% 2864 Gell 308. .12 33z. 0.13 103, 004
15.0 56. 2.02 127. 0.05 l106. 0.04 . 102. 0.04 23 6. 0.09 232, 0.09 247. 0.10 &l. 0.02
15.5 42 Q.02 132, 0.05 &4, | 0.02 6. 0.03 279, 0.1l 199, 0.08 223. 0.09 48. Q.02
16.0 36, LaTl 100. 004 4C. 0.02 40, 0.02 251, 0.10 L4, G.00 il3. 0.08 27 Q.01
16.5 21. Q.01 B4, 0.03 35. 0.01 12. 0.00 188. 0.07 143. 0.06 169. 0.07 30. 0.01
17.0 13. 0.01 58. Q.02 13. 0.01 20. G001 141 0.05 126, 0.05 118. 0.05 26, 0.01
17.5 F. 0.00 49. 0.02 3. Q.00 11. 0.00 Tée 0.03 89. 0.03 106, 0.04 6. 0.00
8.0 - 5, Q.00 37. 0.01 9. 0.00 12, 0. 00 32. 0.01 L1 0.03 112. 0.04 44 0.00
18.5 Se Q.00 l4. 0.01 9. G.Q0 8. 0.90 L2, 0.00 67. Q.03 1. 0.03 2. ¢.00
19.0 g.0 0.0 12, 0.0 44 0.00 9. 0.00 17. .01 35. 0.01 56. 0.02 | 0.00
19.5 0.0 0.0 5. 0.00 C.0 Q.0 10. 0.00 10. 0.00 Be 0.00 35. 0.01 0.0 0.0
20.0 0.9 0.C 4 0.00 CaC 0.0 18, 0.0% 8. 0.00 b 0.00 12. 0.00 0.0 0.0
220.0 4. 0.00 1. 0.99 3. Q.00 34, 0.91 2. 0.00 23. 0.01 29. 0.01 0.0 0.0
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TABLE X

WIND SPEED DISTRIBUTION BY STABILITY CLASSIFICATION AT

SECTOR L
SPEED EVENTS
0.5 158.
1.0 18,
1.5 iba.
2.0 219.
2.5  260.
3.0 306,
3,5 315,
4.0  358.
4.5 436,
5.0 527,
5.5 494,
6.0 545,
645 564,
7.0 505,
745  524.
8.0 401,
8.5 186.
9.0 133,
9.5 36,
10.0 23,
10.5 7.
11.0 7.
11.5 4e
12.0 4.
1245 le
13.0 0.0
13.5 0.2
14.0 C.C
14.5 G.0
15,90 0.0
15.5 0.0
16.0 1,
16.5 0.0
170 0.0
17.5 0.0
18.0 0.0
18.5 0.0
19.0 0.0
195 0.0
20.0 6.0
>20.0 0.0

2 YEARS DATA FROM MARCH 1966 TO MARCH 1968

3.30 SECTOR 2

PERCT
0.0&
0.05
0.06
0.09
0.10
Oel2
0.12
Osl4
0.17
0.20
0.19
0.21
0.22
0.20
0.20
0.16
0.07
0.05
0.01
0.01
0.00
0.00
0400
0.00
0.00

]

IR
o

COCOOO0ODO0O0COCOOOO

.

CO0QROC OO oo OO0

EVENTS PERCT

Tb.
85.
197,
219.
495.
477,

. 506.

1

512,
598,
6106,
£84.
800,
0i9.
895,
841.
5794
448.
245,
112.
i

3.

R
COOOoOO0QOCOo

cCOOoOopOoOOo0o

2

[=Nalal-Ralo]
N
COOODOY -

e e
.

230.

FEET

SPEED AND DIRECTION DATA FOR STABLE CONDITIONS

0.03
0.03

" 0.08

0.09
0.19
0.19
0.20
0.20
Q.23
0.24
0.27
G.31
De4l
G.35
0.33
0.23
0.17
G. 10
0. 04
G0l
0.00
0.00
G.00

R EEEEEREEEEE R
[ =]

ODOOODOoOOCOODOOOODOO

OOCO0ODOCOoO0O00O0RCOO0

EVENT S
212
172,
257.
340,
414,
505,
564,
740,
192,
818.
1107,
1131.
997.
869,
848,
649,
373.
8l.
7.
4e
4.

DR )
[=]

DOOCOQOCOCOQLOoOLOOoC

OO0 O0000DOO0OCoDOoO00
.

H

4.43 SECTOR 3 3.56
PERCT

.08
0.07
0.0
0.13
G.l6
.20
0.22
0.30
0.31
.32
0.43
0. 44
0.39
0.34
0.33
0.25
0.14
0.03
Q.01
0.00
0.00
0.00

OCOoOO0DoODO0COOOO0O O
.
COOOoOOoCQODOoCO0OO0OOOCO

SECTOR 4 3.42

EVENTS
123.
108,
179.
341.
499
S542.
611,
121,
831.
905.
1050.
1058.
1017,
680.
528.
349,
168.
&7,
26
19.
14.
4.
5.
l.
l.
0.0

R

« & s »

[sReNeoloR-Noll=-RoNaRaNaolals]
— -
*t COCOOOLOCOoOODOOO:

PERCT

0.05
Q. 0%
0.07
013
Q.19
Q.21
Qe24
0.28
0.32
0.35
0e4l
Q.41
0.40
0.26
Q.21
0.14
0.07
0.03
0.01
Q.01
0.01
0.00
0.00
0.00
Q.00
0.0

Q.0

COOOLOO0O0O
a4 " s 8 8 s "
COoO0O0OQO00O0O0

o
L=
L=

SECTOR 5 4.95

EVENTS
125,
249,
512
634,
573.
Tab.
797.
853.
1103,
1296.
1280,
1180.
1117.
a28.
4l6.
QBNC
323.
230,
L1&.
46.
29.
12.
be
N’.
I
2.
0.0
0.0
L.
ie
0.0
Q.0
0.0
Q.0
0.0
G
0.0
0.0
Q.0
FI
0.0

PERCT

0.05
010
0.20
0.25
0.22
0.29
031
0.33
.43
0.50
Q.30
O.46
0443
.32
0,32
0.26
0.13
Q.09
0.05
0.02
0.0l
0.00

4 & & 8 & s 8
[=
oo

<

OO0 OCRQROLOOOO
.
CQOO0ODLOOQOOoOOoC

SECTOR 6
EVENTS PERCT
170.  0.07
139.  0.05
306. 0.12
349. 0.l4
391. Q.15
512. 0.20
627. 0.24
857. 0.33

1120. O.44

1190. 0.46

1436, 0456

1364. 0.53

1254, 0.49

1021,  0.40

1107. Q.43
835, 0.32
568. 0.22
363. Q.14
168.  0.07

75. 0.03
25.  0.01
10.  0.00
4,  0.00
2, 0.00
8. 0.00
5.  0.00
4,  D.00
2. 0.00
l. 0.00
0.0 0.0,
0.0 0.0’
0.0 0.0’
0.0 0.0
0.0 0.0
0.0 0.0
Oe0 040
0.0 0.0
0.0 0.0
0.0 0.0
020 040,
%  0.00

5.34 SECTOR 7 4,70

EVENTS PERCT

196.
140.
227.
257
377,
578.
600,
130.
762,
a4,
956,
973.

1050.

853,
836.
432,
493,
279
1644
T0.
40.
23.
l4.
5.
3.
2.
0.0
2.
N.
l.
0.0
0.0
1.
0.0
0.0
0.0
0.0
0.0
0.0
0.0
k.

0.08
0.05
0. 09
0.10
0«15
0.22
0.23
0.28
0.30
0.32
0.37
0.38
D.41
0.33
0.32
0.27
0.19
O+11
0.06
0.03
0.02
Qe1
0.01
0.00
0.00
0.00

D)

QOOLOOOAQCOOO

Q

COoO0ORLOODO0ODO0

SECTOR 8 3.95

EVENTS PERCT

344,
121,
Fou.
202.
246,
328.
347,
343,
398,
375.
443,
593.
513.
380.
361.
247,
148,

B8.

7.

19.

13.

D R EEEER
CQoCOoOOQEO0

COoO00ODO0O0 ODDOOO0OO
o000 OO

L)

0.13
0.05
0.06
0.08
0.10
0.13
0.13
0.13
0.15
0.15
G.17
Q.23
0.20
0.15
.14
0.10
0.06
0.03
0.01
4.01
0.01
0.00

o

o

OCO0CO00QOO00
DN
L=

00000 LOOOC000

O
L)



TABLE XI

2 YEARS DATA FROM MARCH 1966 TO MARCH 1968

WIND SPEED DISTRIBUTION BY STABILITY CLASSIFICATION AT 853. FEET
SPEED AND DIRECTION DATA FOR UNSTABLE CONDITIONS

SECTOR 1 §.07 SECTOR 2 9.16 SECTOR 3 8,09 SECTOR 4 6,14 SECTOR 5 10.09 SECTOR 6 12 60 SECYTOR 7 12,55 SECTOR 8 4,03
SPEED EVENT5S PERCT EVENTS PERCT EVENTS PERCT EVENTS PERCT EVENFS PERCT EVENTS PERCT EVENTS PERCT EVENTS PERCT

- gg; -

0.5 221, 0.09 303. 0.12 101. Q04 120. 0.05 150. 0.06 202. 0.08 151.. 0.06 161, 0.06
1.0 243, 0.09 261, 0.10 2284 0.09 231. 0.09 224, 0.09 259, 0.10 288. 0.11 229 0.09
15 358, O.l4 420. .16 376. 0.15 369, O.14% 385.. Q.15 485. Q.19 “9l. 0.19 349, D.14
2.0 541, 0.21 542, 0.21 554. Je23 601, 0.23 7024 Q.27 868. [ FE13 T35 0.29 543, 0.21
2.5 T62. 0.30 T2h. Q.28 Too. 0.30 I 0.27 950, 0.37 1233. Q.48 967. 0.38 559, Q.26
3.0 568. 0.38 10460, 0.41 901, Ga35 8i12. 0.32 1233, 0.48 1455, 0.57 1265, Da49 820. 0.32
3.5 1213, 0.47 1212 Qea7 954 0437 903, 0.35 1290, 0.50 1500. 0.62 1338. 0.52 841. 0.33
4.0 1321. Q.51 1525. 0.59 L21i. Q.47 896, 0.35 1505, 0.58 1640, 0.64 1393. 0.54 B36,. 0.32
4.5 1106, 0.43 1439, 0.56 1371. 0.53 8T4. 034 L1465, 0.57 1573, Q.61 1369. 0.53 651, 0.25
5.0 1056, Qaal lol4. 0.63 L475. 0.57 908, 0.35 1381. 0.54 1760, 0.68 1339. 0.52 638, 0.25
5.5 959. 0.37 1679, 0.65 1387. G.54 945. 0.37 15204 0.59 1699. G.66 1324. 0.51 504. 0.20
6.0 917. G.36 1606. 0.62 1413, 0.55 957, 0.37 1381. 0.54 1L798. 0.70 1331-. ¢.52 478 0.19
6.5 844, 0.33 L407. 0.55 Lllé. 0.43 8784 Qs34 1280. 0.50 L1645, 0.6% 1323. 0.51 168, Q.14
7.0 138. 0.29 1397. Q.54 1020, 0.40 879« Ge 34 1307, Q.51 1512. 0459 1263. Q.49 374. Cel5
7.5 706, 0.27 1257. 0.49 993, 0.39 757. 0.29 1259. Q.49 1436. 056 1157, 0,45 401. 0«16
8.0 632, Q.25 1329, 0.40 8524 0.33 659, 0+26 1179. Qedb 1221. Q.47 1029. 0.40 385. 0.15
Be5 581 0.23 882. 0.34 658, G.26 571 Q.22 24 Q.36 1170. Q.45 1090, Q.42 365, Cel4
9.0 58l. 0.23 8t4a. 0. 34 730, 0.28 59%. 0.23 900. 0.35 il96. 0.46 1108. 0.43 3T4. Gul5
9.5 478, 0.19 868. 0.34 L.Y-Y Y 0.27 528, 0.21 BZ4. 0.32 1139, Q.04 L1T6. 0.46 378. 0.15
10.0 374, Q.15 T19. 0.28 636. G.25 45%. 0.18 134. 0.29 892, 0.35 1055., Q.41 368. Q.14
i10.5 433, Q.17 740, 0.29 627. 0.24 a50. 0.14% 636. 0.25 956. Q.37 1i78. G.46 357, Qulb
11.0 367. O.14 615. 0.24 5044 Ga20 376. Q.15 60Z. 0.23 840 Q.33 1293, ¢450 302 Qe
Ll.5 312. 0.12 585. 0.23 473, G¢.18 298. Q.12 519. 0.20 884. 0.3 1384, G.54 280. 0.11
12.0 260, 0.10 552, 0.21 403, .16 203, 0.08 396, 0.15 799. 0.31 1358. 0.53 298, 0.12
12.5 192. ¢.07 453, 0.18 250, 0.10 162. 0.06 363, O.l4 598, 0.23 1117. 0.43 269. 0.10
13.0 160. 0.006 358. O.14 207. .08 1244 Q.95 271, O.11 6524 0.+25 1003, Gu29 220. Q.09
13.5 151, 0.06 286. Q.11 123, 0.05 112. 0.04 217, 0.08 34 ). 0.21 859, 0.33 151. 0.06
14.0 l08. 0.04 244, 0.09% L15. 0.04 117, 0.05 243, $.09 506, 0.20 786, Q.31 110. Qe0%
14.5 78. 0.03 161, 0.058 53. 0.02 82, 0.03 199, 0.08 375. 0.15 5594 0.22 83. 0.03
150 40, GeG2 153, .06 35 ¢.01 . G5+ 0+03 185, 0.07 353, Q.14% 469 0.18 58, 0.03
15.5 b, 0.01 32. Q.04 18. 0.01 36. 0.01 150, 0.06 314. 0.12 387, Q.15 39. Q.02
16.0 18. 2.01 92. 0.04 4. 0.00 17. D.01 125. 0.05 227 0,09 | 259. C.10 20. 0.01
16.5 8. 0.00 0. 0.03 l. 0.00 l7. 0.01 127. 0.05 226. 0.09 . 215. 0.08 9. 0.00
17.0 3. 0+.0¢ 4 0.02 3 0.00 L15e Q.04 109. 004 L25. Q.05 Li4. Q.04 0.0 Q.0
17.5 2. 0.00 294 0.01 5. 0.00 15. 0.01 61, 0.02 82. 0.03 100. 0.04 be G.00
18.0 2 0.00 12. Q.00 F 0.00 17. 0.01 S54. 0.02 57. 0.02 65. 0.03 3. 0.00
18.5 le 0.00 12. Q.00 2.0 0.0 13. 0.01 34, Q.01 35. 0.01 27 ¢.01 0:0 0.0
19.0 0.0 0.0 Ge 0.00 1. 0.00 l4. 0.01 25. 0.01 20. 0.01 20. 0.01 0.0 0.0
19.5 2.0 0.0 5. 0.00 0.0 0.0 9. 0.00 21. 0.01 8. 0.00 15. 0.01 6.0 0.0
20.0 0.0 0.0 2. Q.00 0.0 0.0 (-2 0.00 il. 0.00 s 0.00 1l ¢.00 0.0 0.0
>20.0 2. 0.00 4. 0.00 2. 0.00 17. 0.01 20. 0.01 15. 0.0 12. 0.00 0.0 0.0
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TABLE XII

2 YEARS DATA FROM MARCH 1966 TO MARLH 1968

WIND SPEED DISTRLBUTION BY STASILITY CLASSIFICATION AT 230, mmmw

SPEED AND DIRECTIGN DATA FOR UNSTABLE CUNDITILONS

SECTGR i1 7.13 SECTOR 2 9.54 SECTOR 3 7.69 SECTOR 4 7.41 SECTOR 5 10,72 SECTUR 6 11.51 SECTOR 7 10.15 SECTOR 8 4.20
SPEED EVENTS PERCT EVENTS PERCY EVENTS PERCT EVENTS PERLT EVENTS PERCT EVENTS PERCY EVENTS PERCT EVENTS PERCT

0.5 318. 0.1i2 415, C.l6 591. 0.23 497, G.19 536, Q.21 658, 0.26 791. 0,31 550, 0.21
1.0 411, 0«16 324, Q.13 348l. Gel4 g3, Q.15 537, 0.21 4l2. 0.16 379. 0.15 297. 0.12
1.5 779, 0.30 S48, 0.21 628, 0.2% Tal. G.29 875, O34 168, 0.30 593, 0.27 489, 0.19
2.0 1068, 0.42 848. 0.33 777, 0.30 995. 0.39 1250. 0.49 1irz, Q.46 1003, 0.39 692, Q.27
245 1413, 0.55 L269. Ged9 1094, 0.43 1291, 0.50 1710. CGub0 1745a 0468 1460. 0.57 960, 0.37
3.0 1853, 0,76 1890. 0.73 1285, Q.50 1594, Q.62 219%. 0.85 2145, 0«83 1843, 0.72 1050, 0.4l
3.5 1963, D.76 2156, 0.84 1484, 0.58 1516, Q.59 2387. 0.93 2171. .84 1751, 0.68 a90. 0.35
4.0 2002. 0.78 24224 Q.94 178G, 0.69 1537, 0.40 252 5. 0.98 2295, .89 1T13. Q.67 789 0.31
4,5 1949, 0.76 2658, 1.03 1794, .70 1504. Q.58 2376, 0.92 2370, 0.92 1642, 0.6% 6564 0.26
5.0 1731, Qe 7 2631. 1.02 1757, Q.68 1325. 0.51 2287, 0.89 2258. 0.a8 1546, 0.60 &17. 0.24
5.5 1536, 0.60 2436, 0.95 1549, 0.60 1282. 0450 2167, C.b4 2230. 0.87 1638, C.64 ! 554, 0.22
6.0 1261 C.49 Zlid. 0.82 12264 Qe a8 li30. Qe ds 1831. C.71 17748, 0.69 1603. Q.62 510. 0.20
6.5 1030, 040 L842. 0.72 1025. Q0«40 1002. 0.39 14748, 0.57 1615. Q.63 1580. .61 440, 0.17
7.0 904, 0.35 L608. 0462 880. 0,34 903. 0.35 1254, Cet9 1502, 0.58 1556, 0.60 367, Celé
7.5 664, C.26 1096,  0.43 628. 0.24 125. 0.28 886. Cu34 1231. 0.48 1427. 0.55 305. 0.12
8.0 530, 0.21 648, 0.33 442, 0.17 574. 0.22 TQ4%. 0.27 1059, O.41 1268. 0.49 272. 0.11
843 357, Oeld . 542 C.21 240. Q.11 399, 0.l6 523. .20 848, 0.33 1161. 0.45 186, 0.27
9,0 23). .09 347, 0.13 154. 0.06 235. 0.09 346, 0.13 T04. G.27 870. 0.34 131, 0.05
9.5 156, Q.06 2l6. 0.08 86, 0.03 133, 0.05 246, 0.40 598. 0.23 118, ¢.30 17, 0.05
10.0 6hs .02 130. 0.05 57. 0.02 84, 0.03 150. C.06 493. G.19 54%9.  0.21 60, 0.02
10.5 60, 0.02 87. 0.03 43, 0.02 45, 0.02 1234 ¢.05 ari. 0.15 421, 0.16 52. 0.02
11.0 58. d.02 41l. 2.02 40, 0.02 30, Q.01 9. 0.04 307. dal12 38k, Q.15 26. 0.91
i1.5 224 Q.01 27. .01 l4. 0.0l 20. 0.01 ob. 0.03 172. 0.07 244, 0.09 28. 0.01
12.0 25, 0.01 Ll. 4.00 8. 0.00 2l 0.0 Ta. 0.03 149. 0.06 2224 0.09 13, 0.01
12.5 13. 0.C1 9. ¢.00 8. 0.00 b4 0.00 3. 0.01 108, Q.04 140, 009 12, 0.00
13.0 ba 0.00 5. 0.00 b C.00 10. 0.00 34. 0.01 97. ¢.04 L21. 0.05 T .00
13.5 9 0.00 l. 0. G0 Se Q.00 Ge 0.00 3l. G.01 47. 0.02 70, 0.03 5. 0.00
14.0 3. 0.00 3. .00 3. 0.00 T 0.00 10. .00 37. 0.01 65. 0.03 2 0.00
14.5 3. 0.00 0.0 0.0 1. 0.00 0.0 0.0 L2, 0.00 33, 0.01 42, .02 3. 0,090
15.0 2. 2.00 0.0 0.0 0.0 0.0 1. 0.00 2. 0.00 18. .01 26. G.01 e 0400
15.5 Q0.0 Q.0 L. 0400 0.0 0.0 24 Q.00 i7. ¢.01 12, 0.00 22. 0.01 2. 0.00
16.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 LY 0.00 11. 0.00 §e 0.00 0.0 0.0
16.5 4. 0.00 0.0 0.0 C.0 0.0 0.0 0.0 S 0.00 9. 0.00 iz. 0.00 0.0 0.0
i7.0 L. 0.00 0.0 0.0 l. 0.00 0.0 0.0 3. C.00 3. 0.00 7. 0.00 2. 0.00
17.5 0.0 Q.0 Q.0 0.0 .0 0.0 0.0 6.0 0.0 0.9 k. 0.00 7. ¢.00 0.0 0.0
18.0 Ol 0.0 G.0 0.0 0.0 0.0 0.0 0.0 l. g.00C 0.0 0.0 2. ¢.00 0.0 0.0
18.5 0.0 0.0 0.0 0.0 0.0 0.0 Q0.0 0.9 Q.0 0.9 2. 0.00 l. G.00 0.0 0.0
9.0 G.0 0.0 0.0 0.0 0.0 Q.0 .0 0.0 l. G.Q0 0.0 Q.0 L. Q.00 0.0 G.0
19.5 0.cC 0.0 0.0 0.2 C.0 0.0 0.0 0.0 0.0 0.0 0.0 Q.0 La 0.00 G0 0.0
. 20.0 0.0 0.0 0.0 Ve C.0 0.0 0.0 G.0 0.0 0.0 1. 0.ba 0.0 0.0 0.0 0.0
»220.0 G, 0.0C 2. Q.00 5. 0.00 la 0.00 3. 0,00 L. Q.00 10. 0.00 4. 0.00
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TABLE XITI

2 YEARS DATA FROM MAKRCH 1966 TG MARCH Ll968

STABILITY ANALYSES

LAPSE RATE STABLE
DEG F/LO0?
0701 17311
i702 29
270 3 15
370 4 s
4+ 10 5 e
OVER 5 [}
TOTAL 77361
LAPSE RATE STABLE
DEG F/100?
Q101 80716
170 2 &4
2 10 3 30
370 4 i3
4 T0. 5 11
OVER 5 1
T0TAL 80835

UNSTABLE AT 260, INVERSION BELOW

LAPSE
MAGN [TUDE EVENTS
DEG F/100¢
¢ g 49316
1 10 2 B02
2 10 3 38
3 10 4 33
4 TO 5 11
OVER 5 15
TOTALS 50419

NUMBEK OF POTENTIAL

NUMBEKR UF PUTENTIAL

260-METER ANALYSLS

PERCENT UNSTABLE  PERCENF UNSTABLE  PE
SIGA € 15 S1GA < 30

30,37 162690 63.92 11866
0.01 22 0.01 2
0.01 8 0.00 o
0.00 1 0.00 0
0.0 0 0.0 0
¢.0 o 0.0 0

30,39 162721 63.93 11868

70-METER ANALYSIS
PERCENT UNSTABLE  PERCENT UNSTABLE  PE
SIGA <€ 15 SIGA < 30

31.68 147306 57.81 21892
0.03 44 0.02 15
0401 18 0401 i
0.0l 5 0400 o
0.00 1 0.00 a
0.00 0 0.0 0

31.72 147374 57.084 21908

UNSTABLE AT
LAPSE
PERCENT MAGN1 TUDE
DEG £/100*

19,45 0 fO L 11580
0.32 1T0 2 206
0.01 270 3 10
0.01 370 4 22
0.00 4 705 6
0.01 OVER 5 14
19.81 roraLs 11838

FUMIGATION EVENTS AT 260 METERS = 31 OR
FUMIGATION EVENTS AT 70 MEIERS = T4 OR

RGENT

“eb6
0.00
0.0

0.6

0.0
0.0
4260

RCENT

8.59
0.01
0.00
0.0
0.0
040

8.60

TOINVERSLON BELOW
EVENTS PERCENT

42 5%
C.08
0.00
0.01
0.00
0.01

4.565

UNSTABLE PERCENT
SIGA < 45
1391 Q.55
1] 0.0
[} 0.0
o 0.0
c 0.0
0 0.0
1391 0.55
UNSTABLE PERCENT
SIGA < 45
2341 0.92
C 0.0
L 0.00
0 0.0
Qo 0.0
o 0.0
2342 0.92

0.01 PERCENT DF 254524 SAMPLES

Q.03 PERCENT OF 254813 SAMPLES

UNSTABLE  PERCENT
SIGA > 45
1183 0.46
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
1183 0.46
UNSTABLE  PERCENT
SIGA > 45
2351 0.92
2 0.00
o 0.0
" 0.00
0 0.0
0 0.0
2354 092
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TABLE XIV

8.00

KM,

2 YEARS DATA FROM MARCH 1966 TO MARCH 1968

CALCULATED WHOLE BODY DOSE FOR A RELEASE HEIGHT OF 853. FEET

DOSE
2.0
&40

20.0
220
24.0
26.0
28.0
30.0
32.0
34.0
36.0
38.0
40.0
> 40.0

SECTOR 1

EVENTS
4263
4373
1488
814
446
226
102

86

8.73 SECTOR Z 13,18 B3ECLTOR 3 ll.el

PERCT
18.98
63.99
8.84
3.62
1.99
1.0l
Q.45
0.38
0.29
0.12
0.09
0.1¢
0.13

EVENTS
5442
23631
2629
9227
468
221

PERCT

16.63

£69.67
7.78
2.73
1.38
0.65
0.38
.25
0.19
.09
0.08
0.04
Gall
0.0

QoDooooao
b
[~N=F-F=R=¥-F-=]

NUMBER OF RECORDS IN THIS SURVEY =

CALCULATED THYRDID INHALATION DOSE FOR A RELEASE HEIGHT OF 853. FEET

SECTOR 1
DOSE EVENTS
0.5 16246
1.0 6167
1.5 43
2.0 0
2.5 0
3.0 0
3.5 o
4.0 4]
4,5 0
$.0 0
5.5 0
6.0 0
6.5 0
7.0 0
7.5 0
8.0 0
8.5 o
9.0 ]
9.5 °
10.0 [¢]
> 10.0 0

8.73

PERLT

T2.33

27.46
0.22
$.0
0.0
0.0
Q.0
0.0
0.0
0.0
0.0
0.0

SECTOR 2 L3.18

EVENT S
24425
9412
T4

OCOoO0OCODOOLOCOoORLOooO

PERCT
72.01
21.15

0.23

[-R-R-N-R-N-R-F-goR-f-F= g -l-] CIC)g

EEEEEEERER

CO0C0CLOLLOOLOOCOROO

NUMBER OF RECORDS IN THIS SURVEY =

EVENTS
5492
19376
2716
1063
472
260
153

97

257292,

‘SECTOR 3 11.41

EVENTS
23516
6301
55

COLOOLOOODOoOQOLUDOOOR

257292.

PERLT
18.39
£4.86
9.29
3.58
L.58
0.87
0.51
0.32
0.20
0.11
0.11
0.09
0. 10
0.0
0.0
0.9
0.0
0.0
0.0
0.0
0.0

SECTOR

EVENTS
4189
14512
2214
are
81
210
117

73

4 0.83

PERCT

L8.44

43,88
9.75
3.87
1.68
0.92
0.52
0.32
0.20
0.16
0.08
0.08
0.10
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0

SECTOR 5 14.53

EVENTS
5227
26069
3684
1228
458
246
151

76

15

PERCT
13.98
69.72
9.85
3.28
L.22
0.66
0.40
0.20

0.15

P

COQOOOO0
o000 QQLO

+ NORMALIZATION FACTOR = 4.000E-0L

PERCT

78.72

2i.09
Q.18
0.0

o
“ 8.
o

R
[-F-N-N-F-N-N-E-N-E-Y_E- =N K]

MR

LOOOLOSOO0O00C0CO000D

SECTOR 4 B8.83 SECTOR & 14.53

EVENTS
17917
5522
\T7

CoO0OOoOOQODOO0D0OO0O0DO0

PERCT

74.91

24431
Q.78
Q.0

2
DRI
o

CDOLODOCODQOOCOD

COOCOOCOODOOOCOD0

EVENTS
2734}
9959
92

0
g
0
0
4]
0
Q
0
0
0
0
9
0
0
0
¢
0
Q

PERCT

73.12

26463
Q.25
Q.0
0.0
0.0
0.0
0.0
0.9

L]

OO0 CO00O0D00
[-3-X-Y-Y-F-N-N-R-R-E_Y-3

'Y

SECTOR & 18.1)

EVENTS
7172
3236l
4319
1333
873
342
Le2

&4

SECTOR

EVENTS
34354
L1576

177

[-1-3-Y-N=Q-R-N-NoN=F-N-NoN-Jol-F-§-]

PERCT

15.39

69443
9.27
2.97
1.23
Q.73
0.30
Q.18
Q.14
0.07
0.06
0.09
0.13
G.0
0.0
G.0
0.0
C.0
0.0
0.0
0.0

6 18.11

PERCT
T4+ 78
24.84%
Q.38
0.0

[=]
v v
o

.
[-2-R-F-¥-N-Rey-R-R-E-R=R=F NN

IEEEREERE

Py

CO0OO00O0C000COOOO00

'EERE

SECTOR T 13.0%

EVENTS
T30
32408
3682
1313
562
211
101

79

SECTOR

EVENTS
35598
10616

238

COLOOLOOCLLOCOOCOORO

PERCT

1L7.07

69.77
T.93
2,83
1.21
0.45
0.22
0.17
0.13
0.05
Q.08
0.04
Q.05
0.0
0.0
0.0
0.0
G.0
Q.0
0.0
Q.0

T 18.05

PERCT

16.63

22.85
0.51
°F°
0.0
040
0.0
0.0
0.0
0.0

SECTOR

EVENTS
3278
11237
1775
709
340
226
116

n

SECTOR

EVENTS
13790
4042
42

(-2-E-R-R-X-F-3-J-N-3-N-R-R-X-R-3-XN-]

8 6.95

PERCT

18.34

62,87
9+93
3.97
1.90
l.26
0.45
0.40
0.20
0.18
0e13
Q.10
0.08
0.0
2.0
0.0
0.0
0.0
0.0
0«0
d.0

B 6.95

PERLT
T7.15%
22.61

0.23

0.0



TABLE XV
6200 Kby 2 YEARS DATA FROM MARCH 1966 TG MARCH 1968

CALCULATED WHOLE 8CD¥ UOSE FOR A RELEASE HEIGHT UF 230. FEET
SECTOR 1 10.43 _wmnch 2 L3.97 SECTOR 3 11.25 SECTUR 4 10.B3 SECTOR 5 15.47 SECTOR & 16.85 SELTOR 7 14.85 SECTOR 8 6.15
DUSE  EVENTS PERCT EVENTS PERCT EVERTS PERCT EVENTS PERCY EVENTS PERCT EVENTS PERCT EVENTS PERCT EVENTS PERCT

-Lg-

5.0 20567 76467 26573 13.91 L8139  62.0% 1807TL 64%.d7 26853 66.59 29560 58.17 27206 T1l.22 10367 65.55
1040 0 0.0 e Q.01 5 0.¢ 1 Q.00 0 0.0 1 0.00 1 0.00 0 Q.G
15.0 9 G0 1 G.00 0 0.0 1] 0.0 2 0.00 4 0.01 o 0.0 1 0.01
20.0 1 0.00 1 G.00 i 0.00 2 g.01 5 Q.01 16 0.04 9 Q.02 1 0.01
25.0 4l G.15 14 0.04 17 d.06 40 Qalé 84 0.21 99 Q.23 141 0.37 5 0.23
30.0 494 l.84 1031 2.48T7 655 2.40 EL: L.40 205 224 1430 3.30 - 1204 3.15 364 2.30
35.0 1213 4,52 1917 5.33 1971 6.81 1293 4.64 1930 4,79 . 2410 5.56 1930 5.05 alé 5415
40.0 1D16 3.79 1776 4494 1925 6465 1875 6473 2070 5.13 2431 5.62 1902 4 98 1013 6440
45.0 702 2.62 966 2469 1545 5.34 1473 5429 1754 4435 L9648 4454 1334 w-#o 645 4,08
50.0 624 2433 T4l 2.086 990 3.42 1069 384 1513 3.90 1460 3.37 99 +62 475 3.00
55.0 397 load 557 LaBb T40 2.50 147 2.68 945 2434 s42 2426 685 L.79 349 2.21
0.0 248 1.00 384 L.0L 5482 2.01 556 2.00 4638 1.58 618 Leé3 561 la47 269 1.70
£5.0 202 0.75 323 0,90 364 l.26 a7 1.39 512 1.27 432 1.00 - 4h2 1.08 245 1+55
70.0 160 0.60 262 a.73 280 0.97 304 1.09 396 0.98 281 0.65 . 303 0.79 160 1.01
75.0 155 .58 z19 0.6l 265 0.92 EI+1 L.10 gz 0.95 2Té 0.6% 289 0.7 172 1.09
80,0 13) D.49 226 G.63 206 0.71 222 0.80 295 0.73 176 0.41 198 9,52 109 0.69
85.0 127 Cu47 237 Q.06 i70 Q.59 218 Q.78 261 Q.65 180 Q42 175 0. 46 103 Ge b3
90.0 62 0.23 166 Q.4b 124 Q43 151 054 176 0% i1l 0.26 103 Q.27 81 0.51
95.0 58 0.33 82 0.23 133 .46 138 0.50 210 0.52 126 0.29 127 Q.33 93 0.5%

100.0 56 0.21 54 0. 1% 90 0.31 88 0.32 149 0.37 84 0.19 41 0.12 45 0.28
105.¢ 50 0.19 a7 0.10 T6 d.26 84 0.30 o4 Oa4l 92 Q.21 69 O.18 T 49 0.3
110.0 45 0.17 45 0,13 66 0.23 48 0.17 112 0.28 &0 0.14 56 0.15 ar 0.23
115.¢ 46 0.17 39 0.1l 50 0.17 51 0.18 138 0.34 94 0,22 50 0.13 34 0.21
120.0 32 Q.12 43 0.12 30 0.17 46 0.17 108 0.27 50 0.12 34 0.09 32 0.20
i25.0 27 Q.10 33 0.Q9 50 ¢.17 23 0.08 80 0.20 42 0.10 30 Q.08 16 9.10
130.0 33 O.12 4o Q.l3 48 0.17 37 0.13 135 0.33 as 0.20 62 Q.16 3s 0.24
i33.0 18 0.07 24 Q.07 32 .11 27 Q.10 73 0.18 39 0.09 30 0.08 30 0.19
140.0 12 Q04 12 C.03 22 0.08 15 0.95 36 0.0% 28 0.06 33 Q.09 15 0.09
145.0 20 0.07 17 0.0% 3 0.12 20 Q.97 33 Q.08 27 Qs Gt 20 0.05 22 0. 14
150.0 23 0409 1 G.05 o Q.09 21 Q.08 56 Qs b4 38 0.09 25 0.07 20 0.13
155.0 10 C.04 & 0.01 14 0.05 -3 8.02 16 0.09 12 0.03 10 0.03 5 0.03
160.0 is 0.07 11 0.03 KL 0.13 1% 0.05 kL Qa0 22 0.05 22 0.06 1T 0411
145.0 7 0.03 13 0.04 11 0.04 13 0.05 18 0.04 21 0.05 18 Q.05 21 0.13
170.0 17 0.06 9 G.03 26 0.09 15 0.05 34 0.08 10 0.02 17 0.04 15 0. 09
L75.0 11 C.04 5 0.01 & 0.02 3 0.01 & 0.04 5 0.01 & .02 & 0.04
180.0 68 0.25 23 Q.06 22 0.08 18 Te06 32 Q.08 21 0.05 39 0.10 “9 0.31
185.0 34 Gel3 ] Q02 19 0.07 19 0.07 12 0.03 i8 0. 04 ? 0,02 T C.11
1920.0 © 31 0.12 22 Q.00 a7 Q.30 61 Qe22 46 0.1t 36 0.08 27 Q.07 31 0. 20
195.0 20 0.07 11 .03 40 Gule 7 0.03 16 0.04 LG 0.02 15 d.04 20 0.13
200.0 ¢ 0.0 0 0.0 0 0.0 0 G0 0 0.0 0 0.0 0 0.0 0 0.0
>200.0 4 0.0 4] 4.0 1] 0.0 0 Q.0 Q 0.0 o 0.0 0 0.0 0 0.0

NUMdER GF RECLRUS IN THIS SURVEY = 257292.




TABLE XVI

8.00 KMy 2 YEARS wATA FhDM MAKRCH 1966 Tu MARCH 1968

CALCULATED ThRYRUID INHALATIUN UUSE FUR A RELEASE HEIGHT GF 230. FEET
SECTGR 1 1043 oECTOR 2 13.97 SECTUR 3 11.25 SECTOR 4 E0.83 SECTIR 5 15.67 SECTOR 6 16.85 SECTOR 7 14.85 SECTOR 8 6.15

DOSE EVENTS PERCT EVENTS PERCT EVENTS  PERLT EVENTS PERCT EVENTS PERCT EVENTS PERCT EVENTS PERCT EVENTS PERLCT

-Bg-

2.5 20508 JB.67 2eBTT 13.92 L8139  62.64% 18G72  64.87 26856 66,60 29570 638.19 27213 Tla24 10368 65,55
5.0 1748 beb2 2902 8.24 2664 §.27 1724 6.19 2922 Te25 3950 Fail 3278 8,58 1215 7.68
7.5 2375 4,45 3533 .43 451d  15.60 4498 16.15 5480 13.99 5932 13.68 4296 li.2% 2156 13.63
10.0 Bl7 3.05 1193 3.21 1596 5.51 1555 5.58 1954 4. 85 1923 4443 1557 4.08 800 5.06
12.5 407 l.52 634 LeTo &89 2.38 765 2475 1037 2.57 694  1.60 762 1.99 454 2.87
i5.0 245 0.4%1 b1l Le.d% gy 134 490 1.Th 532 1a32 372 0.86 346 Q.91 211 1.33
1T.5 L50 Q.56 159 O0.44 250 V.86 248 G 89 403 1.00 230 0.53 191 0,50 Le8 0.94
20.0 104 Q40 95 Q.20 130 04?7 131 D47 280 04569 172 0.40 126 0.33 o6 0.61
2243 i3 0.27 B4 0.23 ila .39 g6 0.31 241 0.60 123 0.28 88 0.23 55 0,35
25.0 46 Q.17 6l Q.17 a3 Q.22 50 0.18 172 0.43 109 0.25 70 C.i8 45 0.28
27.5 30 0.1l 30 010 54 0.19 42 0415 Lo9 Qe 27 61 el 63 0. 16 45 0.28
30.0 21 Q.G8 17 0.05 35 Q.12 20 0.07 33 .08 27 0.06 20 0.0% 22 014
32.5 24 0.09 17 0.05 27 0.0% 21 .08 56 0.la 38 . 0.09 25 0.47 20 0.13
35.0 is Q.07 le 0.03 37 0.13 i1 Ca04 57 Q.14 22 0.05 21 0.05 12 0.08
37.5 i5 0.04 17 0.05 20 0.09 22 0.08 35 €.09 33 0.08 29 0.08 31 0.20
40.0 L3 0.05 7 D.02 1s 0.05 10 0.04 L4 Q.03 7 0.02 10 0.03 12 0.08
42.5 15 0.006 7 0.2 17 0.06 8 0.03 356 0.09 [} 0.02 13 0.03 9 0+06
45.0 10 0.04% -] 0.02 10 0.03 12 0.04 14 0.03 7 0.02 16 0.04 L4 0.09
47.5 ] 0.03 T 0.02 ii 0.04 5 0,02 LS 0.04 -3 0.01 9 .0,02 4 0.03
50.0 3 .00 a 0.0 o 0.0 0 0.0 0 0.0 0 0.0 °] 0.0 0 0.0
52.5 4 0.01 6 G.02 I 0.02 & 0.02 10 Q.02 7 0.02 8 0.02 9 0.06
b5.0 8 0.03 4 0.01 10 0.03 5 0.02 8 G.02 1¢ Q.02 "8 0402 8 Q.05
57.5 15 0.96 8 G.02 ke 0.08 4 0.01 17 0.04 L4 0.03 & 0.02 7 0.04
60.0 0 0.0 1 Vel 0 0.0 0 0.0 0 G.0 0 0.0 0 0.0 0 0.0
6245 4 0.01 £ G.02 ia 0.05 % Q.01 |91 0.03 5 0.01 -] 0.02 B 0.05
65.0 Q 0.0 Q 0.0 Q 0.0 0 0.0 o ¢.0 ¢ Q.0 0 0.0 0 0.0
67.5 3 .0l 5 0.01 0 0.0 0 0.0 E 0.01 0 Q.0 5 Q01 1 0.01
70.0 1 0.00 2 C.01 3 0.01 3 0.01 0 0.0 Q 0.0 ¢ 0.0 Q2 0.0
Teed ] Q.0 9 Ga0 o 0.0 Q Q.0 1o 0.02 & 0.01 9 0.02 3 0.02
15,0 9 0.03 & 0.02 4 0.01 k' Q.03 2 0.00 Q 0.0 1 0.00 0 0.0
it.5 3 0.0 o 0.0 Q 2.0 0 0.0 o 0.0 +] Q.0 ] 0 0.0 [+] 0.0
80.0 0 0.0 o 0.0 25 .09 3 0.01 -] 0.01 [ 0.Q0 I 8 0.02 ] 0.05
82.5 "] 0.0 Q 0.0 0 0.0 [¢] 0.0 0 0.0 Q 0.0 o 0.0 0 0.0
85,0 4] 0.0 o 0.0 9 0.0 o 0.0 Q 0.0 o] 0.0 0 0.0 o 0.0
87,5 3 0,01 0 0.0 9 0.03 9 3.03 0 0.0 *] 0.0 o 0.0 0 0.0
90.0 1 0.00 1 0.00 11 G. 04 2 0.01 L3 0.01 2 0.00 & 0.01 [ 0.04
92.5 Q 0.0 0 0.0 o 0.0 Q 0.0 Q 0.0 0 0.0 1] 0.0 0 0.0
95.0 < 0.0 "] 040 23 0.08 a5 0.13 Q 0.0 0 0.0 o 0.0 0 0.0
97.5 o 0.0 Q G.0 [+ C.0 0 0.0 Q 0.0 0 0.0 4] 0.0 0 0.0
100.0 0 0.0 2 3.01% o 0.02 2 0.01 L} 0.01 5 0.01 3 0.01 2 0.01
>100.,0 19 0.29 12 Q.03 13 0.04 ' L4 0.05 5 0.C1 19 ~0.04 . 15 0404 39 0.25

NUMBEK OF RECURDS IN THIS SURVEY = 257292.




TABLE XVIT

8.00 KMy

CALCULATED

=

LOSE
2.00
4. 00
6,00
8.00
10.00
12.00
14.00

16.00
18.60

20,00

22.00

24.00

26.00

28.00

30.00

32.00

34,00

36,00

3g.00

40.00

> 4Q.00

2 YEARS DATA FROM MARCH 1966 TO MARCH 1968

WHOLE BODY AND THYROEO INHALATION DOSE FOR ALL SECTUKS, 853. FOQT RELEASE HEIGHT

wHULE 800Y DUSE

EVENTS
43193
L73967
23074
s3lo
3700
1942
1011
659
474
263
234
195
273

[=E—N-RR=R gl

PERCENT
lé.T9
67.61

.97
3.23
letd
0.75
0.39
0.25
0.8
.10

NUMBER UF RECURDS IN THIS SURVEY

ACC. PLT DOSE
16.79 0.50
84440 L.00
93437 [RE-1}
264060 2.00
98.04 2.50
98.80 3.00
99.19 3.50
99,44 4.00
99.62 %250
99.73 5.00
9%.82 5450
99.89 5400

100.00 6.50
100,00 7.00
10C.00 7.50
100.00 8.00
100.0G0 8.50
10C.00 F+00
100.00 4590
100.00 10.00
10€.00 > 10.00
= 25T29Z.
- 59 -

THYRULID INHALATION DOQSE

EVENTS
192787
63595
209

[« ReRrReReRalrN-ReNoR=NoEoelalalal g

PERCENT
74493
24,72
0.35
0.00

AGC. PLT
T4.93
99.65

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100,00
100.00
100,00
100.00
100.00
100.00
100.00
100.00
100.00




—

FRIH

TABLE XVIII
8.00 KM, 2 YEARS DATA FROM MARCH 1966 TO MARCH 1968
CALCULATED wHOLE BODY AND THYROED INHALATEON DOSE FOR 4LL SECTORSs 230. FOOT RELEASE HMEIGHT

WHOLE BOOY DUSE THYROLD INHALATEON DQSE
OUSE EVENTS PERCENT ACC. PLT 00SE EVENTS PERCENT ACC. PCT
5.00 17733¢ 68492 - 6892 2.30 177363 68.93 ©8.93
10.00 5 ¢.00 68.93 5.00 20463 T+96 76,90
15.00 8 .00 68.93 7.50 3zres 12.74 89.54
204,00 . 36 G.01 68494 i¢.00 11355 4a6l 94.05
25,00 472 0.18 69.13 12,50 5442 2.12 9617
30.00 6512 2453 Tl.66 i15.00 Aol l.21 97.37
35.00 13478 Sele 76490 i7.50 1179 D.69 98.06
40,00 14014 5.45 82434 20400 Li4s D.44 98451
45.00 10387 4.0% 86.38 22.50 864 0.34 G8.84
50,00 7931 3.08 89446 25.00 616 024 #9.08
55.00 5402 2.10 91.56 27.50 446 0.i7 99.26
60.00 . 3856 1.50 93.06 30,00 195 0.08 99.33
65,00 2877 l.i2 EETRE] 32.50 228 0.09 99.42
70.00 2146 0.83 95,01 35.00 190 Q.07 99.50
75.00 2064 0.80 95.81 37.50 209 0.08 99.58
80.00 1563 0.6l 96.42 40.00 68 0.03 99.61
85.00 1471 0.57 946,99 42.50 113 0.04 99.65
90.00 t4 0.38 57.37 45.00 89 0.03 99.69
95.00 ’ 997 0.39 97,76 47.50 &5 9.03 95.71
100.00 613 0.24 98.00 50.00 L 0.00 99.71
105.00 641 g.25 98.25 52450 57 0.02 99.74
110.00 469 Q.18 98.43 55.00 &l 0.02 99.76
115.00 502 0.20 984562 57.50 as 0.03 99.79
120.00 395 0.15 98.78 40.00 1 0.00 99.79
125.00 301 G.12 98,90 62.50 58 0.02 99.82
130,00 485 0.1% 99,08 65.00 4] 0.0 99.82
135.00 273 CGell 99,19 67,50 19 0.01 9%.82
140,00 173 0.07 ¥9.26 70.00 9 0.00 99.83
143,00 194 0.08 99.33 72450 28 0.01 ¥9.84
150.00 226 0.09 99.42 75.00 31 .01 99.85
155.00 98 0.04 99. 46 77.50 0 0.0 99.85
160,00 182 0.07 99.53 80.00 52 Q.02 99.87
165.00 122 0.05 99,58 82,50 [:] 0.0 9.87
i70.00¢ 143 0.06 99.63 85,00 0 0.0 95.87
175.00 58 0.02 994405 87.50 21 0.01 99.88
180.00 272 Q.11 9. 70 90.00 31 G.01 99.89
185.00 136 003 99.81 92450 0 0.0 99.89
190.00 341 0.13 99,95 95.00 58 0.02 99.91
195.00 139 0.05 1040.00 97450 [*] 0.0 ?9.91
200.00 1] 0.0 100.00 100.00 26 0.01 99,92
>200.00 0 0.0 10000 >100.00 196 0.08 100.00

NUMBER OF RECORDS IN THIS SURYEY = 257292,

- 60 ~
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TABLE XIX

13.50 KM,

2 YEARS UDAYA FRUM MARCH 1966 TU MARCH 1968

CALCULATED WHULE H0yY OUSE FUR A RELEASE HELGHT OF B53. FEET

SECTGR 1

DOSE EVENTS
1.5 k5202
3.0 3541
4,5 1700
6.0 21
T.5 $30
3.0 236
10.5 132
12.0 115
13.5 45
15.0 Q
16.5 ¢}
18.0Q Q
19.5 ]
21.0 Q
2245 0
24,0 0
25.5 ¢
27.0 0
28,5 0
3049 Q
> 30,0 0

a.73

PERLT
6T.68
15,76
T.57
4410
2436
1.05
0.5%
0.51
0.38

EEEEEEREERE]

COLQOOOooO00CCO

CCQOUOCOoODOoOoOC

SECTOR 2 13.1%

EVENTS
22600
6793
2340
1029
556
240
153
1i9

a7

CoOoOCOLOCOOOo

PERLCT
66463
2503
6.90
3.03
L.6%
0.71
0445
0.35

.
L3
o

« v

OCCOOoOROOC0O0OO
.

-
QOoOoOLO0OCOHO0D

NUMBER OF RECORDS IN THIS SURVEY =

CALCULATED THYRDID INHALATION QOSE FOR A RELEASE HEIGHT OF 853. FEET

SECTOR 1

DOSE  EVENTS
22374
CT]

wF M, AW D
. DR
VOOV ONOLDMOWw

MR

Ted

COoOOOOOOCOOoOUOORDOCODD

8.73

PERCT

99,471
Q.39
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

COOQODOO0OO0
.
COOQOODCCO

SECTOR 2 13.18 SECTR 3 ll.6l1

EVENTS
33790
127

CoOOO0C0O00OLO0OODODO0O

PERCT

99.63
Q.37
0.0
0.0
Q.0
C.0

o0

« s own
o

COQOOORO00CCOOO0
00DO0LOODEOOOD

NIMBER OF RECORDS IN THIS SURVEY =

SECTR 3 jl.6i

CYENTS
18722
6043
2609
1260
559
301
152
125
10l

COoOODOLOOOCODDO

257292,

EVENTS
29836

OﬂOOQOODDDOOC)COOODOg

257292,

PERCT

62467

20,23
8.73
4022
1.87
1.01
0.51
0.42
Ge34
0.0
0.0
0.0

CQOoO0OO0OCOoO OO
« s e
OO0 OoC OO0

IR

PERCT

.68
Gad2
0.0
0.0
0.0
0.0
0.0
0.0

PR
L=

CoO0OCODOoOCQOO
PR .
COOCOoORODD

oo
..
[=R-]

0.¢

SECTOR

EVENTS
14248
4404
2263
821
454
225
129

96

76

[-X-R-E-Jay-_J-=Nf- =]

4 B.83 SECTOR 5 14.53

PERCT

62.72

19.39
9.96
3.61
2.00
0.99
0.57
0.42
D33
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

EVENTS
22147
9013
3558
1401
561
276
157
131
148

[-R-N-R=R-R-F-N-N-R-3-%-}

SECTOR 4 8,83 . SECTUR

EVENTS
22539
7

[=2-R-RR-N-N-N-N-F_N-F_N-N=F-oR.y=]-)=]

PERLY

99.22
0.78
0.0
0.0
0.0
Q.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

EVENTS
37271%
113

0
]
Q
[}
o
o
0
0
0
0
)
0
[}
o
Q
Q
Q
0
0

PERCT
59.23
24410
$e52
3.75
1.50
QT4
0i&2
0.35
0. 40
G0
0.0
¢.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

SECTOR 6 18.11

EVENTS
29513
16001

4105
1518
692
366
152
118
144

[=R-N-N=p-N-T-N-K-§-Jy-]

5 14.53 SECTOR

PERCT

99,70
0.30
Q0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
9.0
0.0
0.0
0.0
0.0
0.0
Q.0
0.0
0.0
0.0
0.0

EVENTS
46448
is9

CCOoOoOCOOOOoOCOD0OCOLO0

PERCY

63.32

21.46
8.81
3.25
L.48
0.79
0.33
0.25
0.31
0.0
2.0
0.0
Q.0
0.0
0.0
0.0
0.0
0.0
0.0
Q.0
0.0

& 18.11

PERCT

99.66
0.34
0.0
0.0

RN
[-R-N-R-F-Y-X-F. N -F-F N Fa]

QoOOOO0QOOCOO

-]
PR
oCco

d.0

SECTOR 7 18.05

EVENTS
30004
100lcC

3844
1375
674
234
LL5
111
a5

COoQOCODOOLOO

SECTOR

EVENTS
46199
253

CCo00O000OO0OOILOOOCS

PERCT

£4.59

21455
B.28
2.96
1.45
0.50
0.25
Q.24
0.8
00
0.9
0.0
0.0

T 18.05

PERCT

99,46
0.54
0.0

COOOQOoOOO0
IR ER
[=N-N-R-X-L-N-N-=-N-]

SECTOR 8 6.95

EVENTS
10957
34713
1698
a1
413
251
123

84

65

CODOORO0ODOON

SECTOR

EVENTS
17825
49

C00O000CCUODCoOoOLOQO0

PERCTY
61.30
19.43
9.50
4053
2.31
1. 40
0.69
0.4T
0.36
0.0
0.0
0.0
0.0
0.0
0.0
C.0
0.0
0.0
0.9
0.0
0.0

8 6.95

PERCT

99.73
0.27
0.0
0.0
040
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
¢.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0



TABLE XX

£E3.50 KMy Z YEARS UATA FRUM MARCH 1966 TU MARCH 1968

CALCULATED WHULE pBUODY OUSE FUR A RcbLEASE HEIGHT UF 23Q. FEET
SECTUR 1 10443 SECTUR 2 13,97 SECTu’ 3 1LE.25 SECTUR 4 10.83 SECTOR 5 15.6T SECTUR & 16.85 SECTOR T L4.85 SECTOR 8 6.15

OUSE  EVENTS PERCT EVENTS PERLT EVENTS  PERCT EVENTS PERCT EVENTS PERCT EVENTS PERCT EVENTS PERCT EVENTS PERLY
2.5 20567 T6.67 26573 T4.91 18139 62,64 18071 o4.87 26853 b6.59 29560 68.17 27206 Tl.22 10367 55,55
1 0

5.0 Q 0.0 o] 0.0 0 0.0 [t} Q.0 1 0.00 d.00 0 0.0 0.0
7.5 0 3.0 2 J.01 o] 0.0 1 0.00 0 0.0 1 0.00 1 0.00 0 0.0
10.0 Q 0.0 Q Q.0 0 Q.0 Q G.0 1 Q.00 2 0.01 0 Q.0 0 0.0
12.5 L 0.00 2 0.0l ol 0.0 0 0.0 0 0.0 o 0.0 1 0.00 1 0.01
15.0 Q 0.9 0 0.0 ) 0.9 2 0.01 5 0.01 13 G403 -] 0,02 o 0.0
i7.5 | &) G.07 3 0.01 13 0.04 i0 0.04 28 0.07 24 0.906 51 Q.13 10 0.06
20.0 T3 0.27 158 Qias 28 0.10 65 Q.23 204 G551 309 0.71 312 Q.82 73 0446
22,5 443 L.65 444 2,46 &7e 2.32 354 i.27 157 l.88 il199 2.77 982 2.57 318 2.01
25.0 sg3 3.29 1345 3.9 1409 4 87 d58 3.08 1319 3.42 L742 402 1362 3.57 575 3.64
27.5 825 3.08 1531 4ol 1432 4.935 1272 45T 1498 3.71 1613 " 4.18 1529 4. 00 682 4,31
30.0 654 2244 996 2edli 1341 4403 1321 G4 1425 EFY-E] 1027 3.75 1187 311 T12 %450
32.5 496 LeS - Ab4 l.82 1084 .74 992 3.56 1253 3.11 L375 3.17 912 2.39 431 2.73
35.0 5le l.92 o4e 1.79 443 2.%1 931 3.34 1266 3.14 1234 2.85 341 2.20 386 24 4%
31.5 359 Lad4 400 l.28 CEE] 2+19 H48 2.33 933 2431 922 2.13 628 l.64 38 2.01
40.0 2417 0,92 ET-1) 1.02 488 1.69 485 L.74 5489 1,46 619 L.43 445 l.146 212 1.34
4245 219 0.80 291 0.81 473 L.83 442 1439 3035 la25 490 Lel3 447 1.17 218 l.38
45.0 173 O.b4 271 0.73 340 l1.19 352 lL.26 465 1.15 404 0.93 385 'l.01 201 1.27
41.5 l4g 3.55 245 0.68 247 0.82 285 1.03 342 0.85 244 0.56 240 0.63 155 0.98
50.0 124 Qetrt 203 0.58 235 C.8l 263 0.94 333 Q.83 251 0.58 212 0.71 156 0.99
52.5 130 Jea8 143 Q+40 L85 Oeb4 203 0.73 286 0.71 183 Q.42 222 Q.58 123 0.78
55.0 98 0.37 197 0.5> L62 0.56 179 0.64 221 0.55 136 031 L43 0«37 8z 0.52
57.5 Lls Q.42 211 0.59 127 Q.44 177 0.64 213 0.53 149 0.34 L4l 0.37 87 0.55
60.0 58 0.22 165 0.46 139 Q.44 159 0.57 183 0.45 114 0.26 108 0.28 76 a4l
62+5 dal 0.30 95 C.20 132 .46 137 0.49 192 0448 132 0.30 124 .32 96 0.6l
05,0 60 Q.22 55 Ga15% 94 0.34 93 0.33 144 0.36 8l 0.19 60 0.16 51 0.32
61.5 49 Q.18 51 Q.10 &7 0.23 73 0.26 152 0.38 81 0.19 59 .15 37 0.23
T0.0 24 Q.20 51 Q.14 o5 .22 : 77 Q.28 147 Q.36 g1 0.19 6% G.18 “8 0.30
72.5 36 0,13 39 Q.11 70 0.24 51 O.l8 132 0.33 75 0.17 , o9 0.13 39 0.25
79.¢ o4 0.20 So O.l6 ol 0.21 57 Q.20 155 0.38 84 0.19 t 51 0.13 40 0.25
77.5 38 0.13 44 0.12 &6 0.23 14 0.12 107 0.27 (1 ¢.l5 ' 44 0.12 30 0.19
8040 24 0.09 39 Je10 32 O.ll 26 Q.09 1086 0.27 62 Q.14 48 0.13 24 0.15
8245 11¢ Ou4l 51 0a14 ic7 Q.37 95 Q.34 124 Q.31 93 0ell 45 Q.22 92 058
85.0 44 DJelt 29 0.04 82 0.28 37 C.l3 58 O.la 42 0.10 as 0.10 36 0.23
47.5 34 0.13 21 0.06 42 0.15 26 0.09 83 C.21 45 ¢.10 EYS 0.08 31 0.20
9G.0 56 0.21 46 0.13 Y3 0.32 45 0.l6 99 0.25 69 0.16 62 0.186 65 O.41
92.5 45 0.7 30 J.038 55 0.19 ET 0.13 83 0.2} 38 Q.09 54 0.14 44 0.28
95,0 o 0.0 ¢ 0.0 Q 0.0 0 0.0 o 0.0 0 0.0 e 0.0 0 0.0
975 Q Q.0 Q 0.0 Q Q.0 G 0.0 Q C.9 Q 0.0 0 Q.0 [+ Qs0
1C0.0 o] c.0 4] 0.0 0 0.0 ' 0 0.0 0 0.0 0 0.0 ' 0 0.0 0 0.0
2100.u Q 0.0 g 0.0 g 0.0 [o] 0.C 0 0.0 Q 0.0 [ 0.0 0 0.0

NUMBER UF RECWRDS IN TRIS SURYVEY = 257292.




- gsa -

TABLE XXI

13.50 KM, 2 YEARS UATA FRUM MARCH 1966 TO MARCH 1968

CALCULATED THYROID INHALATIUN UOSE FUR A WELEASE HEIGHT OF 230. FEET
SECTUR 1 10.43 SECTOR 2 13.97 SECTOR 3 1142% SECTOR 4 L0483 SECTOR
DOSE  EVENTS PExCT EVENTS  PEKCT EVENTS  PERLT EVENTS PERCT EVENTS

2.5 20567 16.07 20575 T3.92 16139 62.6% 18072 64487 26855
5.0 168 0.63 276 0.77 82 0.28 106 0,38 367
7.5 2561  9.55 4399 12.24 4455  15.39 3405 12.22 4539
10.0 1519 S.686 196l 5.45 2862 9.068 2886 10.36. 37171
12.5 617 2,30 926 2.58 1310 4.52 L1288  4.62 1545
15.0 358  1.33 552 1.54 01 2.08 666 2.48 876
17.5 295 l.10 495 1.3 3497 1437 467 .68 603
20.0 L3y 0.52 260 Q.72 212 0.94 298  1.07 376
22.5 106 0.40 106  D.29 165 0.57 166 0460 296
25.0 B3 (.31 80 Q.22 117 .40 109 (.39 236
27.5 a6 D.24 oo 0.18 79 0.27 76  0.27 198
30.0 36 Q.13 44 Ual2 -] 0.23 34 0.12 107
32.5 34 0.13 45 Q.13 49 0.17 38 Oul4 151
35.0 20 0.07 24 D.07 a7 Q.13 320 Q411 (-1
37.5 21 0,08 17 0.05 34 0.1¢ 20 0407 33
40.90 24 Q.09 17 0.05 21 0.09 21 0.08 56
4245 i 0.07 11 0.03 37 O.13 11 0.04 57
45.0 10 0.04% K 0.02 15 0.05 9 0.03 18
47,5 18 0.07 18 0.05 26 0.09 23 0.08 32
50.0 4  0.01 2 0.0l 1 0.04 5 0.02 20
5245 11 0.04 5 0.0L o 0,02 3 0.0l Tl
%5.0 16 0.04 b V.02 10 0,03 12 0.04 14
57.5 8] 0.0 0 0.0 Q 0.0 "] 0.0 0
60.0 8 0.03 T 0.02 1L 0.04 5 0.02 15
625 5 Q.02 6 0.02 7 0.02 6 002 10
65.0 7T 0.03 4 0.0l 10 0.03 5 0.02 8
51.5 1 .00 0 0.0 ¢ 0.0 0 0.0 0
70.0 15  0.06 8 O.u2 14 0.05 4 0.0l 17
2.5 ¢ 0.0 1 0.00 0 0.0 0 0.6 0
75.0 4 0.01 6 G.02 14 0.05 4 D01 il
7.5 ¢ 0.0 3 8.0 0 0.0 0 0.0 [+}
80.0 3 0.0I 5 0.01 3 003 3 0.01 9
8245 2 0.01 0 0.0 i 0.00 0 0.0 0
B5%.0 0 0.0 0 0.0 Q 0.0 : 0 0.0 0
87.95 5  0.D2 0 Q.0 5 .02 1 6.00 1
90,0 0 0.0 0 0.0 o 0.0 O 0.0 0
2.5 6 G.02 0 0.0 i 0.00 1 0.00 0
95.0 4 0,01 6 0.92 FIN 0.08 2 0.01 [
97.5 0 0.0 0 2.0 i 0.0 0o 0.0 o
100.0 3 0.01 0 0.0 ¥ 0.03 9 0,03 0
>100.0 80  0.30 15 0.04 53 0.18 53 0419 15

NUMBER UF RECUAU> I THIS SuHVEY = 257292,

5 15467

PERCT
86.60
0.91
Li.26
9.35
3.83
2417
1.50
Q.93
0.73
059
0.49
0.27
0.37
0.16
. 0.08
Q.14
0ud4
0.04
0.08
0.05
0.04
0.03
0.0
0.04
0.02
0.02
°.°
0.04
0.0
0.03
0.0
0.02
Q.0
0.0
0.00
0.0
°.°
0.01
0.0
0.0
0.04

SECTOR 6 16485 SECTDR 7 14.685

EVENTS
29565
547
5745
3874
1541
622
405
246
162
136
104
1)

17

52

21

38

22

12

28

—-

—
COONOQONOOOCOVOFrOONO~NMW

na

PERCT
68.18
1.26
13.25
8.93
3,55
1.43
0.93
2.57
0.37
0.31
0.24
0.15
0.18
0.12
0.06
0.09
0.05
0.03
0.06
0.01
0.01
0.02
0.0
0.01
0.02
0.02
°'°
0.03

EVENTS
27207
504
4604
2645
1276
655
424
232
119
103
66

L

62

49

20

25

21

il

28

-
NOODXROOQWOoO QIO ERDLOO O~

N

PERCT

71.23
1.32

12.05
6.92
3.34
1.71
i.11
0.61
0.31
0.27
0.17
0.12
G.l6
0.13
0.05
0.07
0.05
0.03
0.07
0.02
0.02
0.04
0.0
0.02
0.02
0.02

. & s a
=4

—_

Y]

..

SOODOQOOO00
.
QOoOOoO0OOoOOLOOQ0O

[

SECTOR 8 6.15

EVENTS
10367
132
2046
1296
631
377
258
172
BB

81

NOOXOOWOOPOBONORLPOL W

£

PERCT
65.55
0.83
12.94
8.19
3,99
2.38
1.63
1.09
0.56
0.51
0,29
0.19
0.28
0.15
0. l4
0.13
0.08
0.06
0.21
0.02
0.04
0.09
°.°
0.03
0.06
0.05
0.0
0. 0%
0.0
0.05
0.0
0. 06
0.0
°.°
0.02
0.0
0.0
0.05
0.0
0.0
0.30



TABLE XXTY
13450 KMy 2 YEARS UATA FRUM PARCH Ls66 TU MARCH 1968

CALCULATED wHULE BUDY ANU THYRUTIO INMALATIUN UUSE FOR ALL SECTURS. 853, FOOT RELEASE HEIGHT

wHOLE BUOY DUSE THYROID ENHALATION DOSE
DUsSE EVENTS PERCENT ALL . AT DOSE EVENTS PERCENT ACL. PLT
lab0 163393 63,50 63,50 0.50 256290 93561 99.61
3.0C 532714 20.71 waall 1.00 1002 0.39 100.00
4a50 22117 deoU G9d.81 L.50 g 0.0 100.00
6400 - 9l33 3455 96,30 2.00 [¢] 0.0 100.00
2.50 4439 L.13 Yu,dd 2.50 0 0.0 100.00
2.00 2129 © D.d3 Sdel 3.00 4] 0.0 100.00
LO.5¢ LLLES Outed 9. 34 3.50 4] 0.0 100.00
12.G0 g9 0.335 9Y.09 %00 o C.0 100.00
13.50 F9l d.31 L0Caud 450 Q Q.0 100.00
L2.00 0 C.0 104,20 5.00 0 0.0 100.00
1650 M 0.0 100.40 5.50 0 0.0 100.00
1o.00 3] J.0 12C. 00 6,00 0 0.0 100.00
k.50 J 0.9 L3G. 00 6,50 0 0.0 100.00
21.00 0 0.0 1GG. w0 T 7.00 0 T.0 100.00
22450 o C.0 lec. o0 7.50 [ 0.0 100.00
2400 o 0.0 LoGd.00 8.C0 0 0.0 100.00
25450 o] Gal 100420 8450 0 0.C 100.00
2F.00 0 0.0 10C.0a 9.00 o] 0.0 100.00
2029 ] DG LoC.o0 9.50 o] 0.0 100.00
3060 ] 0.9 L3C.G0 10.00 1] 0.0 100.00
2 3C.l0 o] 0.0 L0C. 00 > 19.00 0 0.0 100.00
wuMobr b KRELUruy IN THIS SURVEY = 257 29%e. s




TABLE XXI

L3.50 KM, 2 YEARS DATA FROM MAKCH (966 TO MARCH 1968

CALCULATED THYRUILU INAALATIUN UO3E FOR A KELEASE HEIGHT OF 230. FEET
SECTUR 1 10.43 SECTOR 2 13.97 SECTOR 3 11.25 SECTOR 4 10483 SECTOR 5 15.67 SECTOR 6 16.85 SECTOR 7 14.85 SECTOR 8 6.13
OO0SE  EVENTS PEKCT EVENTS  PERCT EVENTS PERCT EVENTS PERCT EVENTS PERCT EVENTS PERCY EVENTS PERCT EVENTS PERCT

-{9_

2.5 20567 The0? 26575 T3.92 18139  62.64 18072 64487 26855 86.60 29565 68.18 27207 71.23 10367 65.55
5.0 les 0.63 276 0.77 42 0.28 106  0.38 357 0.9] 547  1.26 504 1.32 132  0.83
7.5 2561  9.55 4399  12.24 4455 15,39 3405 12.22 4539 li1.26 5745 13.25 4604 12.05 2046 12494
10.0 1519 5.66 L1961 5.45 2462 Y.88 2886 10,36 3771 9.35 3874 8.93 2645  6.92 1296 8,19
12.5  &LT  2.30 326 2.58 1310 4.52 1288  4.62 1545 3.83 1541 3.55 1276 3.34% 631 3499
15.0 358 l.33 552 l.54 601 2,08 6b6  2.46 ©8Te  2.17 622  1.43 655  1l.71 377 2.38
17.5 285 1.10 495 L.38 397 1,37 467 1.68 603 1.50 405  0.93 %24 1.1} 258 1.63
20.¢ 139 0,52 260 0.72 272 0.94 298 1.07 376 0.93 246 0.57 232 0.6l 172 1.09
22.5 106 0.40 106 0.29 165 0.57 166 Q.60 296  0.73 162 0.37 119 0.31 88 0.56
25.0 83 0.31 80 Q.22 117 040 109 0.39 236 . Q.59 136 - 0.31 103 0.27 Bl 0.51
21.5 64 0.24 ve  D.l8 79 0.27 16 0.27 1968 049 W06 0.24 66 0.17 486 0429
30.0 36 0413 44 0.12 66 0.23 34 Q.12 107 Q.27 66 015 44  0.12 30 0.1%9
3245 34 0,13 45  0.13 49 0.17 38 0.4 151 . 0.37 77 0.18 62 0.16 45  0.28
35.0 20 0.07 26 Q.07 EY Q.13 3Q 0.1 - &b 0416 52 0.12 49 0.13 24 Q.15
37.5 21 0,u8 L7 0.05 35 0.12 20  0.07 33 1 0.08 27 0.0 20  0.0% 22 0.14%
40.0 24 C+09 LY Q.05 27 009 2l 0.0 56 [+ 9T 38 0.09 25 0.07 20 0.12
42.5 18  0.07 11 ©.03 37 0.13 11 0.04 57 0,14 22 0405 21 0.0% 12 0.08
45.0 1G C.0% 1 Q.02 15 0.05 9 0.03 18 Q.04 iZ 0.03 il 0.03 10 0.06
4745 18 0.07 18 0.05 26 0.09 23 0.08 32 Q.08 28 0.06 28 0.07 33 0,21
50.0 4 0,01 2 0.01 11 0.04 5 0.02 20 0.05 3 0.01 7T 0.02 3 Q.02
52.5 11 0.04 % 0.01 o 0.02 3 0.01 16 0.04 5 0.0l 6 002 6 0404
55.0 10 0.04 6 0.02 10 V.03 12 004 }4 0.03 7 0.02 16 0.04 14 ©.09
5749 ¢ Q.0 ¢ 0.0 Q 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
60.0 3 0.03 7 0.02 1i 0.04 5 0.02 15  0.04 6 0.01 9 0.02 4 Q.03
62.5 5 002 6 0402 7 0.02 6 002 10 C.02 7 0.02 8  0.02 9 D.06
65,0 7  0.03 6 0.01 10 0.03 5 0.02 8 0.02 10  0.02 8 0.02 8 0.05
5745 1 0.0C 0 0.0 0 0.0 0 0.0 Q@ 0.0 0 0.0 0 0.0 0 0.0
7040 15 0.06 B Q.2 14 0.05 4 0.01 17T 0.04 14  0.03 6 0.02 T 0.04
72.5 ¢ 0.0 1 0.00 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
75.0 4 0.01 6  0.02 i4 0.05 4  0.01 1L 0.03 5  0.01 6  0.02 8 0.05
17.5 0 0.0 3 0.0 0 0.0 0 0.0 o 0.0 ¢ 0.0 0 0.0 0 0.0
80,0 3 0.01 s 0.01 9 0.03 3 0.01 9 Q.02 & 0.01 4 0.01 % 0.06
82.5 2  0.01 ¢ 0.0 1 0.00 0 0.0 0 0.0 0 0.0 g 0.0 0 0.0
85.0 Q Q.0 Q 0.0 Q 0.0 Q 0.0 0 0.0 0 0.0 0 0.0 0 0.0
87.5 5  0.02 0 0.0 5 C.02 1 0.00 I 0.00 2 0.00 , 3 0.0t 3 0.02
90,0 0 g.0 0 0.0 0 0.0 o} 0.0 ¢ 0.0 0 0.0 R ¢ 0.0 0 0.0
9245 6 G.02 0 0.0 i Q.00 1 0.00 0 0.9 0 0.0 ' 0 0.0 0 0.0
95.0 4 Q.01 6 0.2 24 0.08 2 0.01 6 0.01 2 0.00 8 0.02 B 0405
97.5 o 0.0 0 2.0 i} 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
100.0 3 0.01 0 9.0 9 .03 9  0.03 0 0.0 0 0.0 0 0.0 0 0.0
»>100.0 80  0.30 1y Q.04 53 0.1l48 53 Q.19 15  0.04 26 0.06 22 0.06 47 0430

NUMBER uwfF RELURD> Ll THIS SURVEY = 257292, ! Y




TABLE XXIIT
L3.50 Ky 2 YEARS UATA FrUM MARCH 1966 TO MARCH 1966

CALLULATED wHULE DUDY AND JTHYRUID INHALATION DDSE FUR ALL SECTORS, 230. FOOT RELEASE HEIGHT

wHULE S0UY DUSE THYRUID INHALATION DUSE

Uk evenNTS PERCENT ACC PCT VOSE EVENTS  PERCENT . ACC. PLT
2450 L77330 B3+92 - &B.9 2+50 171347 68.93 6893
.60 2 0.00 ‘6H.92 5.00 2182 0.85 69,78
T.50 5 0.00 bde 93 T+50 31754 12.34 " B2.l2
10.00 4 G.00 ob.93 10.00 20814 8.09 90.21
L2450 5 0.00 68.93 12.50 3134 3.55 93,76
15,00 248 0.01 68e94 15.00 4727 la8% T 95459
17.50 154 0.086 6% 00 17.50 3344 1.30 96,89
20.G0 1222 Qa4 09,48 204,00 1995 Q.78 97.67
22450 56049 2.18 Tlebo 22.50 1208 Qe - 98«14
25.00 Ghb3 3.71 T4h,.37 25.00 945 - Qe37 .51
27.20 sy 4.11 T5u48 21.50 699 0.27 9. 78
33.€0 3263 3.60 83,08 30.00 427 0.17 98 .94
32.59 7197 Z£+80 55,88 32.50 501 Q.19 9. 14
35.00 6659 2459 B 4T 35.00 3049 D.12 99.26
37.50 4901 L.90 9C.37 37.50 195 G.08 99,33
49,00 3451 l.34 91,71 40,00 228 0.09 99 .42
42450 308 1.20 F2.91 42.50 189 0.07 99 .49
45.00 25917 1.01 F3e92 45.00 a2 0.04 99.53
47.50 1837 0.74 94,60 471.50 206 0.03 99.61
50400 1842 Q.72 95437 50.00 55 0.02 99.63
b2.50 1477 0.57 95. 9% 52450 58 0.02 99.565
55,00 1218 Ged 7 96.42 55.00 89 Q.03 99.09
57.50 1219 Gohd 96,40 57.50 0 0.0 99 .49
60.00 Loo2Z G439 WTe29 650,00 65 0.03 99.71
62450 ' Jay .38 97.067 62,50 58 0402 99.74
65,60 642 0.25 97.92 65.00 60 0.02 99,76
&7.50 boY 0.22 48. 14 67.50 1 0,00 99.76
70.60 542 Q.23 38,37 70.00 -] 0.03 99.79
12.50 491 0.19 98456 12.50 i 0.00 99,79
75.00 558 0.22 98,78 75.00 58 Q.02 99.82
77.50 427 0.17 Y594 771.50 g 0 0.0 99,82
. 80.00 359 Oels 49.08 B0.00 48 Q.02 99. 84
82.50 757 0.2y 99.33 B2.50 3 0.00 99.84
55,00 Job Del% 99.52 85.00 0 Q.0 99. 84
87.50 ERES 0.12 95, 64 87.50 20 0.01 99,84
G0.00 535 Q.21 9985 90,00 0 0.0 99.84
92.50 385 0.15 106G 00 92450 8 Q.00 99.65
95.00 0 0.0 L0C. 00 : 95.00 &0 0.02 9987
97.50 v} 0.0 100.00 97.50 0 0.0 99.87
100.00 0 0.0 190.00 100.G0 21 0.01 99.88
>100.00 o) 0.0 100.00 >100.00 311 Oul 100.00

NUMBER OF RECURDS IN THIS SURVEY = 257292.
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TABLE XXIV

40.00 KMy 2 YEARS DATA FRUM MARCH 1966 FO MARLH 1968

CALCULATED WHULE BCDY DOSE FUR A4 RELEASE HELGHY OF B853. FEET
SECTOR 1 8.73 SECTOK 2 13.1d SECTOR 3 1l.61 SECTOR 4 8,83 SECTOR 5 14.53 SECTOR 6 18.11 SECTOR ¥ 18.05 SECTOR 8 6.95

DUSE  EVENTS PERCT EVENTS PERCT EVENTS PERCT EVENTS PERCT EVENTS PERCT EVENTS PERCT EVENTS PERCT EYENTS PERCY
lo8T4 75412 25338 T4.71 20422 68.37 15693 69.08 25054 67.00 32574 69.89 32596 TO.17 11970 66.97

0.3
1.0 “2 Q.19 483 Qa4 10 0.03 14l Q.62 52 Ool4 19 0.17 11e 0.25% 23 0. 13
lsd 527 2.35 1573 b4. 0% 1025 3443 §48 3.73 247) L7128 2468 5430 2930 431 126 4.06
2.0 1376 6.13 2517 Ta02 339 11.37 2180 9.860 3145 10.02 4519 9.91 4690 10.10 1784 9.98
2.9 1193 Se31 1750 S5.16 lued b.26 1683 .41 2726 T+29 3l 6.2 2863 6416 1262 T« 06
3.0 1040 4el3 1148 3e38 1508 5.0% 887 3.99 1642 4439 LT64 3.78 1620 3.49 907 5.07
P 911 4. 06 240 289 1055 3.53 B19 3.61 1i24 3.01 1308 2.81 Lle6& 2451 734 4.11
4.0 499 2.22 528 1.56 bul 1.97 465 2.05 578 1.55 bbé 1.42 471 1.01 468 2462
4.5 [+] 0.0 ¢ 0.0 0 Q.0 0 0.0 Q 0.0 0 0.0 0 0.0 0 0.0
5.0 0 0.0 U 0.0 o 0.0 Y] 0.0 0 0.0 0 0.0 o] 0.0 0 0.0
9.5 G Q.0 o 0.0 ¢ G0 0 0.0 Q 0.0 0 0.0 Qo 0.0 0 0.0
6.0 0 0.0 Q 0.0 *] 0.0 [ 0.0 1} Q.0 0 0.0 0 0.0 L] 0.0
6.5 0 0.0 Q 4.0 1] 0.0 4] 0.9 1} 0.0 Q 0.0 0 0.0 0 9.0
7.0 0 0.0 Q 0.0 a 0.0 [ 0.0 1] Q.0 o 0.0 0 0.0 o 0.0
T.5 1} C.0 ] 0.0 0 ¢.0 [+ 0.0 0 6.0 0 0.0 0 0.0 b+ 0.0
8.0 a 0.0 o] Q.0 o] 0.0 0 0.0 ] 0.0 ] 0.0 0 0.0 ] 0.0
a5 0 0.0 Q 0.0 0 0.0 [ Q0.0 1] G.0 o Q.0 0 0.0 0 C.0
G0 o] Q.0 @ 0.0 o] G.0 [+] 0.0 ] 0.0 0 0.0 0 0.0 Q 0.0
9.5 0 0.0 i 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 [} 0.0
iG.0 o Q.0 ] 0.0 Q 0.0 [+ C.0 9 0.0 G 0.0 o 0.0 4] 0.0
> 10.0 0 0.0 o] G.0 0 0.3 0 0.¢ Q 0.0 ¢ 0.0 Q 0.0 0 0.0

NUMBER UF RECUORDS IN THIS SURVEY = 257292.

CALCULATED THYROID LNHALATION DOSE FOR A RELEASE HEIGHT OF 853. FEET
SECTOR | B.73 SECTOR 2 13,18 SECTGR 3 11.61 SECTUR 4 B.83 SECTOR 5 L4.33 SECTOR 6 18.11 SECVOR 7 18.05 SECTOR & 6.95

DOSE EVENTS PERLT EVENTS PERLT EVENTS  PERLT EVENTS PERCT EVENTS PERCT EVENTS PERCT EVENTS PERCT EVENTS PERCT

Q.5 21950 97.%2 31367 9d.38 2%264 97.98 22232 91.87 36736 98.25 45918 98.52 45%63 98.95 17404 97.37
1.0 425 L.8% 409 L.35 501 l.648 %08 1.890 504 1.35 543 L.17 402 0.87 402 2.25
1.5 st 0425 54 Gale 3 0. 24 53 0.23 95 0.25 a8t 0.19 64  0.14 54 0.30
2.0 24 Qell 29 [ 26 G.09 20 0.09 46 0.12 51 Q.11 19 10.04 9 0.05
2.5 & 0.03 8 0.02 & 0.0L 3 ¢.01 11 0.03 8 0.02  1G.01 5 0.03
3.0 Q 0.9 0 0.0 "] Q.0 0 G0 ) 0.0 0 0.0 0 0.0 o 0.0
3.5 [+] 4.¢ [¢] 0.0 4] ¢.0 0 0.0 0 0.0 ] 0.0 Q 0.0 o G.0
4.0 ¢ 0.0 0 0.0 < 0.0 o 9.0 o 0.0 Qo 0.0 ] 0.0 ] 0.0
405 ] 0.0 0 0.0 ¢ 0.0 0 0.0 0 C.0 0 0.0 0 Q.0 0 0.0
5.0 Q Q.0 0 0.0 [+] 0.0 0 ¢.0 0 0.0 Q 0.0 Q 0.0 0 0.0
5.5 0 0.0 a 0.C Q Q0.0 ¢ Q.0 <] 0.0 0 ¢.0 4] 0.0 0 0.0
6.0 Q Q.0 2 040G a G0 Q 0.0 [ 0.0 Q 9.0 i 0.0 Q 0.0
6.5 [+] [P Q 0.0 o] 0.0 ¢ 0.0 0 0.0 [ 0.0 o 0.0 0 0.0
740 "] G Q U0 & 340 L6 0.0 0 0.0 ¢ 0.0 . ] Q.0 0 0.0
7.5 Q 0.0 Q 0.0 0 0.0 o 0.0 Q 0.0 9 0.0 0 '0.0 4] c.0

K 8.0 0 0.0 ¢ 0.0 ] 0.0 0 0.0 0 0.0 Q0 0.0 o a.0 [} 0.0
8.5 [+] 0.0 Q 0.0 0 0.0 0 0.0 4] 0.0 0 0.0 0 G.0 ] Q.0
9.0 0 0.0 Q 3.0 U 0.0 [ 0.C Q 0.0 ] 0.0 ¢ .0 0 0.0

. 9e5 o] 0.0 i} G0 Q9 0.0 Q 0.0 0 Q.0 [} 0.0 Q 0.0 0 0.0
10.0 V] 2.0 9 J3.0 0 0.0 V] 0.0 o] 0.0 o 6.0 Qo 0.0 0 0.0

> 10.0 a 0.0 0 0.0 0 0,0 0 0.0 0 0.0 0 0.0 ] 0.0 Q 0.0

NUMBER GF RECUAUS IN THlS SURVEY = 257292,




-Lg..

TABLE XXV

40.00 KH,y 2 YEAKS UATA FROM MARCH 1966 TU MARCH 1988

CALCULATED WHOLE QDY DOSE FUR A RELEASE HEIGHT OF 230. FEET
SECTOR I l0.43 SECTUR 2 13,97 SECTUR 3 11.25 SECTOR

DOSE EVENTS PERCT EVENTS PERCT EVENTS PERCT EVENTS
Q.5 20567 76.067 26573 73.9) 18139 G2+6% 18071

| 1] [ 0.0 b 0.0 G 0.0 [+
15 ¢ [ 3] Q9 0.0 o 0.0 [+}
2.0 0 G.0 Q 0.0 o 0.0 o
2.5 Q 0.0 0 0.0 v} 0.0 ¢
3.0 0 0.0 2 0.01 M) 2.0 i
3.5 0 Q.0 [t} 0.0 o 0.0 ¢
4.0 0 0.0 ] 0.0 0 0.0 0
4a5 [+] S0 2 Q.01 o 0.0 )
3.0 1 0.00 0 0.0 0 0.0 0
5.5 [ 0.0 o 0.0 o] 0.0 2
6,0 i0 V.04 1 0.00 9 0.03 T
G5 15 0.06 & 0.02 T Q.02 20
7.0 89 0.33 i85 Q.51 kL Q.12 56
7.5 269 1.00 5862 1.56 401 1.38 204
8.0 590 2.20Q 959 2.67 1006 .47 545
Ge5 736 2.74 1183 3.29 1150 3.97 8ous
9.0 658 2.45 1203 3.36 1165 4.02 1116
9.5 573 214 458 2.39 1202 4.15 1143
10.0 494 l.84 L1:23 1.90 o2 3.81 1050
10.5 523 1.95 608 L.869 616 2.82 900
11.0 380 L.42 501 1.39 . 672 2.32 686
11.5 307 Ll4 4Tl 1.31 710 2445 662
12.0 322 i.20 423 | L.18 570 1.97 557
12.5 329 1.23 469 1.30 546 1.89 Slpdy
i3.0 4l l l.6% 657 1.83 636 2-20 647
13.5 439 LG4 565 L.63 129 2.52 701
14.0 3 Q.01 0 0.0 ¢ 9.03 9
145 i Q.00 i 0.00 34 .12 ar
1540 0 Q.0 2 0.01 & 9.02 2
15.5 29 0.11 2 0.01 12 Q.04 13
16.0 0 0.0 Q 0.0 o 9.0 o
16.5 50 G.19 1o 0.03 1 0.00 1
17.0 ] 0.0 0 0.0 0 0.0 "0
17.5 1] 0.0 Q 0.0 0 0.0 [+
18.0 0 0.0 0 0.0 Q 2.0 0
18.5 0 0.0 o] 0.0 o 0.0 0
19.0 Q 0.0 ] Q.0 [+] 2.0 4]
19.5 0 G0 0 0.0 0 0.0 0
20.0 '] 0.0 Q 0.0 Q. 0.0 1]
> 20.0 ¢ 0.0 o 0.0 +] 0.0 0

NUMBER OF RECORDS IN THIS SURVEY = 257292.
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TABLE XXVI

40.00 KM, 2 YEARS DAFTA FRUM MARCH 1966 TG MARCH 1968

CALCULATED THYRGIO INHALATIUN UUSE FOR A RELEASE HEIGHT OF 230. FEET
SELTOR 1 10443 SECTOR 2 13.97 SECTUR 3 11.25 SECTOUR 4 10.83 SECTOR 5 15.67 SECTOR & 16.85 SECTOR ¥ 14.85 SECTOR 8 4.15

DUSE EVENTS PERCT EVENTS PERCT EVENT2 PERCT EVENFS PERCT EVENTS PERCT EVENTS PERCT EVENTS PERCT EVENTS PERCT
D.7 20567 T6.67 26575 T3.92 lEB139 62.04 16072 64.87 26854 bb0.60 29562 68.17 27207 Tl.23 10367 65.55

-89—

1.5 L G.00 2 0.01 0 0.0 1 0.00 6 0.01 16 0.04 9 0.02 L 0.01
2.2 a3 ITLX] Th4 2410 +50 L.55 288 1.03 737 1.83 ilez 2468 1029 2409 299 L.89
3.0 Zl25 T.92 3598 10.01 3672 12.08 2823 10,13 3728 G425 4576 10.55 3686 9.65 1670 10.56
3.7 1360 5.07 834 5410 2652 9s18 2627 9.43 3244 8.04 3516 B.11 2410 6231 1186 7.50
4e 5 121 2.71 972 2.T0 1388 4.79 1364 4+97 1793 445 1800 4415 1291 3.38 646 4.08
5.2 384 l.43 570 1l.59 6499 2e4l 759 2.72 968 2:40 831 1.92 788 2.06 431 2.73
6.0 261 0.97 4035 ls13 479 1.65 527 1.39 bb4a 1.65 471 1.09 511 L.34% 273 1.73
6.7 254 0.95 425 ll.l8 331 l.14 3u9 1.40 506 1.25 342 0.79 354 0.93: 210 1.33
T42 117 Q.44 264 Qe 73 230 0.42 250 0.90 322 0.80 200 O.46 200 0.52 i36 0.88
Bs2 123 0.47 113 Q.31 191 Q.66 210 0.75 318 0.79 175 0.40 141 0.37 123 0.718
9.0 1] G.25 72 0.20 93 0.32 107 0.38 l96 O+49 114 Q.26 89 0.23 65 0.41
9.7 51 0.19 56 f.le 4y C.30 65 0.23 171 .42 98 0.23 69 0.18 4T 0.30
10.5 o8 0.25 T4 D2l 96 0.33 o7 0.24 198 0.49 103 0.24 73 0.19 49 0.3}
1L.2 33 Q.12 41 C.1ll 57 Q.20 3e 0.13 L31 0.32 79 0.18 52 0.14 33 0.21
12.0 23 0.09 30 0.08 23 Q.08 26 0.09 a4 0.21 45 0.10 32 0.08 a3 0.21
12.7 3l .12 EL) 0.10 5y 0.209 w2 0.15 87 0.22 b4 0.15 60 .14 36 0.23
13.5 20 0.07 13 C.04 2 0.0%9 13 0.05 3l 0.08 28 0.06 19 0.05 16 0410
14,2 22 0,08 le 0.04 27 0.09 22 0.08 73 0.18 37 0.09 25 Q.07 19 de12
15.0 10 0.04 ] 0.2 24 0.08 5 Q.02 21 0.05 10 0.02 11 0.03 7 0.04
i15.7 15 0.26 138 0.05 26 0.09 22 0.08 k1) 0.09 33 0.08 29 0.08 31 0.20
16.5 13 0.05 i 0.02 15 C.05 10 0.04 L4 0.03 T 0.02 10 0.03 12 0.08
Lt.2 9 0.03 2 0.01 1l 0.04 5 0.02 20 0.05 3 0.01 T 0.02 3 Q.02
18.0 -] Q.02 5 GeQ1 & 0.02 3 0.01 16 G.04 5 0.01 [} 0.02 & 0.04
8.7 10 0.04 6 0.02 0 0.03 12 0.0% L4 0.03 7 0.02 16 0.04 14 0.09
19.5 8 0.03 7 0.02 i 0.04 5 0.02 15 0.04 6 0.01 9 0. 02 4 0.03
20.2 5 0.02 -] 0.02 7 0.02 ] 0.02 10 0.02 7 0.02 '8 0.02 9 0.06
21.0 L] 0.03 4 0.01 10 0.03 5 0.02 L) 0.02 10 0.02 [ ] 0.02 8 0.05
21.1 15 0.06 ] Q.02 14 0.05 4 Q.01 7 0.04 i4 0.03 & ¢.02 7 0.04
2245 0 0.0 i 4.00 2 0.0 0 0.0 0 0.0 ¢ 0.0 0 0.0 0 0.0
23.2 4 0.0l o Q.02 le 0,05 4 Q.01 11 0.03 5 0.01 6 0.02 8 0,05
2440 3 0.01 5 0.01 7 0.03 3 0.01 9 0.02 & 0.01 & 0.01 9 0.06
2447 2 0.01 Q 2.0 1 0.00 0 040 4] 0.0 0 0.0 0 0.0 0 0.0
2545 5 0.02 0 Ta0 b} 0.02 1 0.00 1 0.00 2 0.00 3 0.01 3 0.02
2642 Q 0.G °] Q0 9 0.0 o] 0.0 0 0.0 [*] 0.0 [} 0.0 0 0.0
27.0 10 0.04 & 0.02 25 ¢.09 3 0.01 ] .01 2 0.00 8 0.02 8 0.05
2.7 e 0.9 2] G.0 ¥l 0.0 r 0 0.0 0 0.0 0 0.0 0 0.0 [ 0.0
B 2845 3 0,01 0 0.0 9 0403 9 Q.03 0 0.0 0 d.0 o 0.0 0 0.0
29.2 1 0.00 1 0.00 11 0.04 2 0.01 4 0.C1 4 0.00 4 Q.01 ] 0.04
30.0 Q 0.9 0 0.0 23 G.08 35 0.13 ¢ 0.0 0 0.0 Q c.0 0 0.0
> 3C.0 79 Q.29 la 0.04 19 0.07 16 0.086 il 0.03 24 0.06 18 G.05 41 Q.26

NUMBER UF RECORUS IN YHIS SURVEY = 25729z,




TABLE XXVII
40,00 KM, 2 YEARS DATA FROM MARLH 1966 Tu MARCH 1968
CALCULATED WHULE BUDY AND THYRGIO INHALATICN DUSE FUR ALL SECTORS, 853. FOOT RELEASE HEIGHT

WHUOLE BODY VUSE THYRUID INHALATION DOSE
vasE EVENTS PERCENT ALC. PLT DOSE EVENTS PERCENT ACL. PCT
0.5C LEG521 70.16 7C. 16 0.50 252838 98.27 98.27
L.00 Sab D.21 7C.37 .00 3644 .42 99.69
L.50 12568 4a08 T5.26 l.50 537 0.21 99.89
2.00 24307 9445 849,71 2.00 224 0.09 99.98
2.50 16477 6.40 91.11 2450 49 0.02 100.00
3.00 L0516 “.09 95,20 3.00 o] 0.0 160.00
3.50 8097 3.15 YH.34 3.50 o] 0.0 100.00
4.00 4200 l.66 100.00 4400 0 0.0 100.00
4450 0 0.0 100.00 4450 0 0.0 100.00
5.00 0 3.0 106G.00 5.00 0 0.0 100.00
5.50 0 0.0 100.60 5.50 0 0.0 100,00
6.00 Q Q.0 10C.00 6.00 0 0.0 100.00
6,50 Q 0.0 16G.00 6.50 0 0.0 100.00
7.00 i} 0.0 100.00 7.00 0 0.0 190.00
7.50 ] 0.0 100.00 1.50 0 0.0 100.00
8,010 4] 0.0 1GG.00 8400 0 0.0 100.00
8.50 0 0.0 100,00 Be50 0 ¢.0 100.00
.00 o] 0.0 100,00 9.00 0 0.0 100.00
9. 50 0 0.0 106,00 9.50 4] 0.0 120.00
10.00 0 0.0 190,00 10.00 0 Q.0 190,00
» 10.90 2 0.0 100.00 2> 10.00 '] ¢.0 100.00

NUMBER OF RECORDS IN THIS 3uURVEY = 257292,




TABLE XXVITI
40,00 KMy 2 YEARS DaTA FRUM MAKLH ld0b TU MARCH Ll9od

CALUULATED wHULE BLDY ANU THYRJEW LNHALATLUN OUSE FUR AbL SECTURS, 230, FOUT RELEASE HELGHT

AHULE BUDY DUSE THYRGID INHALATIUN DUSE
UUSE EvenTs PERCENT ACL. PCT OUSE EVENTS PERCENT ACC. PCT
J+ 50 LiT338 H8.92 beYe 0.75 L77343 68.93 68.93
1.G0 0 Q.2 tda9e le50 EL} V.01 S8.+94
Leb0 Q 0.2 bue 9 2.25 5102 1.98 70.92
2.00 o G.0 bda9e 3.00 2587 10.00 80.98
2450 \] ¢.0 buo. 9 3.75 14829 T.32 48.30
300 o 0.00 Gde 93 4450 Leool 3,49 92.19
3450 3 U.00 SB.v3 5.25 5430 Z.11 94.30
4.00 1 G.00 Ld.43 6.00 3591 1.40 95.09
4450 4 0.00 bd.493 6.75 2811 1.09 .79
5.00 8 Q.00 6d.93 1.50 1725 0.67 Y4T. 40
2450 23 G.21 bd. 94 H.25 1394 0. 5% F8.00
6.00 77 0.03 baew? 9.00 B804 0.31 Y8.31
6450 251 G.l0 65,07 Y715 645 Q.25 .06
1.00 1235 0.48 65.52 10.50 128 0.28 9Y. 84
150 3539 1.338 7<.92 11.25% 462 O.l4 99.02
d.00 6800 264 T3.5¢ L2.00 290 0.12 99414
8.50 dilo EFY - Ta.72 12.75 415 0.1l6 99.30
3.00 86482 T3.3T7 8010 13.50 l&6 Q.06 99.36
9.350 ) 8lT4 . 3.l8 Bs.27 L4.25 241 0.09 99.46
19400 7447 239 shell 15,00 94 Q.04 99 .49
15.50 0530 C 24 0% LT 15.75 210 .08 99 .58
11.C0 5145 2.00 QC. 70 16450 88 04.03 99 .61
11.50 . 9493 . La75 Y242 17,25 &0 0.02 99.63
1Z2+00Q 437d .., 1.70 Yaald 18.00 53 D.02 99.65
L2450 4102 L5859 LFRY ] 18.75 89 0403 99.69
13.00 5240 c2ed4 7.7 19.50 &9 .03 99,71
13.50 5365 2.0% 95 uf 20.25 54 0.02 99.74
l4.00 el 0.01 EATY-T- 21.00 &l G.02 99.76
144350 5y 0.03 39.91 21.75 as 0.03 99.79
15.00 26 ¢.01 959.92 22450 1 Q.00 9979
l5. 50 fo 0.023 T 95.95 23.25 58 q.02 939,82
16.00 J G 99D 24,00 LY ] 0.02 99,84
lb.50 118 0.05 10C.00 24475 3 C.00 9%.84
17.00 P 0.0 100.00 25.%0 20 0.01 99.34
17450 0 0.9 1¢C.00 26e25 Q 0.0 99 .84
Le.00 B Ce 10C.C0 27.00 68 0,03 9%.37
Lld.20 7] 0.0 100.0C 27.75 Q 0.0 99 .87
1. 00 Q 0.0 100.40 28.50 21 0.01 99.88
19, 5Q 0 Q.9 19C. 00 29. 25 31 0.01 99 .89
200U Q0 0.0 109.0C 30.00 54 ¢.02 $Y9.91
2 26400 0 ¢.0 100.00 > 30.00 222 0.09 100,00
WMEER UF SELURUY 1N THES SuRvEY = 257292,

ENU UF oUTPUT DATA
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APPENDIX A
DATA HANDLING PROCEDURES

The large amount of data handling resulting from collecting
data at two towers at very frequent intervals requires carefully
planned procedures to ensure data security and proper compilation,
The established processing sequence minimizes confusion and
computer processing time. A block diagram of this procedure is
shown in Figure- A-1, -

Data are accumulated and stored in three forms; punched paper
tape, temporary magnetic‘thpe, and high density permanent magnetic
tape. The high density-tapes are capable of contalning data for
1 year, which means the-consolidation period required to generate
the tape covers-a year also. During this perlod several precau-
tions are taken to ensure data security:

a) High densilty tapes are compiled in duplicate, The
first tape must be complled successfully before the
duplicate tape is called by the IBM System 360/65
to recelve additions,

b) After the duplicate tape is successfully complled,
a third, or backup tape, is updated. This backup
tape is independent of a) above to minimize the
chances of losing all data when both tapes of the
duplicate system are on line In a nonfile-protected
mode as in a).

c) Updated tapes are monitored before job completion;
thig visual check of the monitor program output
rapldly assesses tape contents to verlfy successful
Jjob execution.

d) All temporary maghetic tapes are retained untll a
successful updating of the backup tape has been
verified.

e) All paper tapes are held for the entire consollda-
tion period to circumvent the possibility that the
above procedure falls.

Unless specifically stated otherwise, all following require-
ments and processes apply to both tower installations individually.

- 72 -




IBM 1401
Data
Scrubbing

Temporary Magnetic Tapes, Processed Sequentially

QRQC

i

IBM 360/65
Data Scrubbing
and
Sorting

Permanent High Density l Tapes (In Duplicate)

JoTole

=]

IBM 360/65 IBM 360/65
Data -q——-L—— Update
Analyses Backup Tape

FIG. A-1 DATA PROCESSING SEQUENCE
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Punched paper tapes (each containing a nominal 480 samplings
of all tower data) are accumulated on a dailly basis. Figure A-2
shows the paper tape format for the tall tower system. The two
tower systems are identilcal in format and Table A-I lists the
data acquired from each tape. These tapes are processed on the
IBM 1401 computer on a weekly basis for preliminary data scrub-
bing. During the IBM 1401 preocessing, the data are checked for
parity and illegal character formation. The entire sample for a
particular sampling period is rejected if elther of these checks
fail., The data are then transferred to magnetic tape in a form
compatible with the IBM System 360/65. Tape density and computer
compatibility requirements 1imit the capacity of these tapes %o
about 1 week's data. The magnetic tapes generated by thls process
are filed for subsequent processing on the IBM System 360/65,
where more stringent data checks are made before helng
accepted as permanent data, An output listing of all raw data
as shown in Table A-II is provided to permit an immediate visual
assessment of data and to make corrections if needed. Magnetic
tapes are written as 16-word records to conform to the longest
record on the punched tape. Records less than 16 words long are
padded with zeros and the last record on each tape is followed by

4 records padded with 9's.

The temporary tapes are processed on the IBM System 360/65
on a monthly basis. FEach record is subjected to data checks that
are designed to reject bad samples resulting from data acquisition
system malfunctions. No computer checks of individual sensor
output are performed to prevent rejection of useful data. As ecach
of the temporary tapes are processed, the accepted data are com-
piled in duplicate on high Gensity permanent tapes and an output
listing of all data is provided. The final output listing as
shown in Table A-TIII is carefully scrutinlzed visually to flag
bad data from the individual sensors. At data analysils processing
time, the sample contalning the flagged data will be bypassed or
alternate data within the same sample will be designated, depending
on the type of analysis being made.

SYSTEM 360 PROCESSING PROCEDURES

In processing the meteorology data from each tower with the

IBM System 360/65, there are several job configurations involving
one or more Job steps within each configuration. The more likely
configurations are described in detall to provide a checking pro-
cedure to ensure successful execution of each job with minimum
computer regquirements. Table A-IV is a descriptive list of the
FORTRAN IV programs Iinvolved in jcb processing for both towers.
Table A-V shows several possible job configurations and the names
of the assoclated programs to be used. FORTRAN listings of these
programs {METT and METS, located in Appendix B) are included.
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Carriage Return
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1200" Temperoture
1100" Temperature
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»
.
.
»
-
-
.
»
-
.
.
-
.
.
-
.
.
-
.
-
-
-
(]
.
-
-
L]
L]
-
L]
-
[

900" Temperature
800" Temperature
700" Temperoture
600" Temperature
450' Temperature

300" Temperature

120" Temperature

10' Temperature

]
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»
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1000" Wind Speed

1006’ Horizontal Direction
1000" Vertical Direction
800" Wind Speed

800’ Horizontal Direction
800" Vertical Direction
600" Wind Speed

600" Horizontal Direction
450' Wind Speed

450" Horizontal Direction

450" Yertical Direction

* 80

300° Wind Speed

300 Horizontal Direction

300" Vertical Direction

120" Wind Speed

120" Horizontal Direction

Sigma 1

Sigma 2

Sigma 3

Sigma 4

Rain Gauge

FIG. A-2 WIBF-TY TOWER PAPER TAPE FORMAT
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Punched Paper Tape Format

TABLE A-I

Word Number Word Length _Tall Tower

Short Tower

O 0= VU W M =

LuL»CULULoLu;»uuguLoLanuutdCutn:nt»i»&nt»w»(»L»Aﬂi»tht»ﬁutﬂ@u&quhmo.th

Day of Year

Hour
Minute
Tower
1200
1100!
10007
909!
800"
700!
600!
Leor
300!
120!
10!
1000
10c0!
1000"
goo!
8001
800"
6001
600"
L450°
450!
150"
30017
- 300!
3007
120!
120°
Sigma
Sigmna
Sigma
Sigma

ID

Temp
Temp
Tenp
Temp
Temp
Temp
Temp
Temp
Temp
Temp
Temp.
Speed
Hor Dir
Ver Dir
Speed
Her Dir
Ver Dir
Speed
Hor Dir
Speed
Her Dir
Ver Dir
Speed
Hor Dir
Ver Dir
Speed
Hor Dir
Ne. 1
No. 2
No, 3
No. 4

Rain Gauge
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Day of Year

Hour

Minute

Tower 1D

110" Temp
75" Temp
15" Temp

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used
110' Speed
110" Hor Dir
110' Ver Dir
75' SBpeed
75' Hor Dir
75' Ver Dir
15' Speed
i5' Hor Dir
15' Ver Dir

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

Not Used

Dew Point Temp




WAL

TABLE A-IT

Raw Data Listing from IBM 1401 Computer

WJIBF-TV Tower

279 09 39

552 663 672 672 %84 684 8B4 €84 &84 654 654 701 '

1C0 290 073 088 287 063 078 268 079 241 C&3 043 240 054 053 213
008 087 036 018 €20

219 09 42

548 663 664 681 €81 681 681 681 481 £53 653 701

116 288 OTI 082 277 072 072 253 084 23¢ 066 074 238 073 044 238
012 091 034 034 009

279 09 45 .

547 662 662 674 t83 683 683 683 483 653 653 701

106 288 071 091 283 075 075 258 074 243 064 064 258 06T 049 242
007 088 032 032 018 _

279 09 48

552 662 662 675 619 679 €79 679 679 653 653 698

113 287 G67 0BE 276 072 OT2 246 082 245 066 045 244 071 045 257
D10 085 047 04C €22 ‘

FI M LI R B 00 WO M) R

Line 1 - Day of year, hour, minute

Line 2 - Tower ID number, eleven temperatures
Line 3 - Wing speed and directlon data (16}
Line 4 - Four sigmas, rain gauge

Caggel's Fire Tower

172 11 27

153 773 803 BCE CC6 €05 005 €CC5 CCE £OS GO6 0Q0¢

C82 )44 063 066 133 072 €38 123 €84 €01 €Cl 00C 000 000 COLl 001
057 077 117 177 999

172 11 30

151 772 801 807 CO& CCOE CU& CCé CC& CCE Q06 006

079 171 074 072 1é8 080 €55 144 €79 001 Q01 00C OGO €OC CCO 0CO
G2l 037 078 094 998

172 11 33

153 774 804 812 007 .007 007 CCT €07 GCE QCS 0OC5

062 1BS 047 035 164 €25 C24 2C4 (7€ CCC QCL 00C 0CO COC 000 COO
133 207 175 32¢ 999

172 11 3¢

153 773 811 B14 CCS COS5 €05 CCe CCe CC& CCe 00¢

085 159 064 097 154 C&2 (042 4¢& Cel GC1 GC1 QO1 001 OOf coOl 001
171 163 241 275 S§§7

FUONHEFUOOE FONDEFWND R

Day of year, hour, minute

- Tower ID number, three temperatures, elght unused positions
Nine wind data numbers, seven unused positions

Four sigmas, dew point

Line
Line
Line
Line

o ne
1
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866 €1€ 61€ TET 062 66 S ks L€% 4L 96 1 1 1t 87 1L 4. 0s6 6€3 218 »¢ 21 211 .
166 OZ1 66T 6E €2 59 1. OL 9tEevL 061 1 1 1 25 96 <8 968 €68 18 [s 21 ZL1
L6e 292 QEL ST €1 L9 €L €% 411 LET 2€1 0O @ 1  8& 15 06 998 148 0289 s& 21 zL[
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TABLE A-TV

IBM System 360/65 Programs

WJBP-TV Cassel's
Tower Program Description Tower
METT Sequentially processes the IBM 1401 METS

generated tapes for data scrubbing and
storage on high density labeled tapes
in duplicate

MOPT Monitors tapes for content and lists MOPS
the number of records by date count

BUTT Tape copy program for generating dupli- BUTS
cate tapes to provide adequate data
security durlng data congolidation

WOPT Provides an output listing of data WOPS
over specified time intervals

WTPT Converts data to BCD and transfers to WTPS
an auxiliary tape for off-plant use

MATT Monitors auxlliary BCD tapes generated MATS
by WIPS or WTPT

TABLE A-V

Job Configurations

. Job  Programs(®) called

Job Description Step Cassel WJBF-TV
1. Process Low Density IBM 1401 A METS METT
Tapes and Mcnitor : B M3TS "MOPT
2. Tape Copy, List New Data by A BUTS BUTT
Record Number and Monitor B WOPS WOPT
C MSTS MCPT
3. Tape Copy Program for Backup A BUTS BETT

or Regenerating Bad Tapes B MSTS MCPT
and Monitor

4, Write BCD 7-Track Tapes and A WTPS WTPT
Monitor B MATS MATT

(a) All programs have been compiled, link edited, and
placed on the SRL programs file.
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JOB CONFIGURATIONS

1.

3.

Processing of Low Density IBM 1401 Tapes

Step A - Data are converted from Blnary Coded Decimal (BCD)
to Extended Binary Coded Decimal Interchange Code
(EBCDIC) information, scrubbed, and stored on high
density labeled tapes in duplicate, Particular
attention should be directed to the guestion of
whether the data are the first to be consclidated
on the high density tapes or are being added to pre-
vious consolidations. This consideration is explained
in Appendix B,

Step B - The tapes involved in Step A are monitored, and all
records are counted and listed as output by data
count for each tape. Thils output should be carefully
checked to ensure successful job executilon.

Tape Copy and List

Step A - Complled data from Job 1 above are copled onto a
third or backup tape during the consolidation period.

Step B - An output listing of specified data 1s obtained to
maintain a complete printed record of all data in a
form suitable for visual checking.

Step ¢ - Same as Step B of Job 1,

Tape Copy

Step A - Same as Step A of Job 2. This configuration is
normally necessary only to regenerate dupllcate tapes
that have been mishandled or inadvertently overwrltten
with extraneous data, '

Step B - Same as Step B of Job 1.

Convert and Copy

Step A - Data are converted to BCD information before trans-
ferring to a low denslty tape., This process generates
data tapes that are compatible with other computer
facilities,

Step B - The tape created in Step A are monitored to enaure
validity.

- 80 -




APPENDIX B
METT-METS DATA COMPILATION PROGRAMS

METT and METS are FORTRAN IV programs {(for -the 1200- and
110-ft towers, respectively) that process the IBM 1401 generated
tapes for consolidation onto the high density permanent data
tapes. Several checks are performed in these processes to reject
invalid data attributable to malfunctions in the data acquisition

‘systems. Since the programs are similar with respect to context

and function, the following discussion is valid for both programs
unless noted otherwlse,

A complete gset of data on the low density tapes has 4 records
of 16 words each, Each record isg individually processged to per-
form validity checks and to determine the type of data constituting
each record. These checks test system operablllity where feasible,
thereby minimizing the time reguired to visually monitor all data
before performing analyses. Checks are as follows:

a) TID Variance - The first number on the second line
ig the tower identification number, nominally 555
for the 1200-ft tower and 500 for the 110-ft tower.
This signal is generated simply by a resistor net-
work within the main control instrumentation. A
deviation in this number indicates possible diffi-
culties in power supply and/or analog-to-digital
conversion. Any deviation greater than 010,
‘corresponding to an error of approximately 2%, will
result in data rejection.

b) No Variance - This check compares all data on each
record to the first number of the record to reject
data when they are all equal. This condition would
result from electronic or mechanical failure.

¢} Parity error and illegal character - This is'simply
a rejection of data that has been flagged during
the IBM 1401 process.

Many internal checks are made to properly identify informa-
tion on each record in order to transfer a complete set of
information to the high density tapes in the proper seguence.

It is recognized that scme checks may reJect valid data, but at
such a low frequency of occurrence as to be 1lnsignificant compared
to the quantity of data being accumulated. Each group of L records
(constituting a complete set of data for each sampling period) is
transferred to the high denslty tape as a single record.
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A1l processed data that are accepted as valld are listed as j_ .

output along with edited information that shows the number of
records transferred and the number of records rejected due to
each test. This information 1s used to inventory the data and
to evaluate acquisition efficiency. 1In addition, a wind speed
frequency analysis as a function of elevatlon 1s provided to
evaluate seasonal differences in the distributlon.

Although these programs (METT and METS) are very similar,
the data sorting procedures are different enough to warrant the
inclusion of both programs as a matter of reference.

A complete listing of the FORTRAN program ls Included at the
conclusion of this appendix,

INPUT PREPARATION

Required input informatlon consists of only 2 data cards as
listed below,

Card Type ‘1 (20Ak) Title Card
Alphanumeric information used to ldentify output.
Card Type 2 (12, 17) Control Data

NTAPS - Number of low density tapes belng processed in
this job., Up to 6 tapes may be processed in
gsequence,

IREC - This is the record number of the last record
transferred to high density tape on a previous
run. It is very important that this number be
entered correctly since the high density tape
will be positicned to begin accepting data
beyond this record.
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J/RECT3362 JOB (3362,L058,07041740000, s, v8314=1H,1L5365~01,T,03),
‘L ¢ hALL Yy MSGLEVEL=1

//STEPA EXEL FURTCLG
F/FURTWSYSIN Du *

14

200

1001
999
1l

XK}
Ti9
8§01

778
997

16
Iy-}

DIMENSION INUMILlE), [FLAGLE])

DIMENSION ITEMPLLL) N5(6)

BIMENSLON NDHUG) yNDV(4)

UIMENSION WSIGMA(4),TITLE{20)
DIMENSION NBAD(I)  NELIS)

DIMENSIUN NSPL{2146)4PL121+12)+NDATI 30)

NT5=5

NT6=6

NT9=9
NTOUT=10
NEL{LI=1000
NELL23=800
NEL{3)=600
NEL(4}=450
NEL{5)=300
NELL6I=120
NOwW=2
[DAY=0
IHR=0
IMIN=0
[TIMES=0Q
IPROB=0
NBAD(S ) =0
NGOUD=0
CALL SETBTF
DU 14 I=1,3
LFLAGLT=0
NBADII)=0
CUNTINUE

30 260 J=lsb
DU 200 I=1,21
NSPLILd)=0Q
CunTINUE

READ [NT5:999)TLITLE
WRITE(64+1001L)TITLE

FURMAT {*LY220A%4,//)

FOURMAT (2044)

READ {NT55997)NTAPS,IREC
NREC=IREC

IFINTAPS.EW.0) GO T3 333
IF(LIREC.EQ.Q) GU TO 778

READ {10,END=TT9) (NDATLI),I=1,36}
IF{NDATLL) JNELEREC) GO TO 777

Gu TU 778

WRITE(6+801)

FORMAT {% IMPRUPER RECURD NUMBER')
Gu TO BO3

CUNTINUE

FORMAT ([2,17})

[F (ITIMES-4}18,120,4120

FCUUNT=0
ITIMES=ITIMES+*]
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TAL4GQ20
TAL40030

TAL4005G

TALT0010
TALTCQ20
TALTO03C
TALTOQ40
TAL70060
TAL700TOQ
TALTCO80
TALTOL90
TALT7C100
TALTOL10
TALTOL120
TALTOL30
TAL7Cl40
TALTOL50
TALTO160
TALTOLTO
FALTCLE0
TALT02GC0
TALTO210

TALT0220
TALTC230
TALT0240
TALTCQ250
TAL70260
TALTO270
TALT0280
TALT7C290
TALTO300
TALTO310

TALTOS580
TALTO59C
TAL 70606
TALTC610




(2R 2N 2]

P s

PRI
I B

i

TALTO620
READ 16 WORD RECORD TALT0630
23 CUNTLINUE ,
310 READINTYrllllyEnD=134,ERR=23){INUM{L},I=1,16)
1111 FURMAT (16(13,1X)) .

o DU 8 I=1416 ' TALT0660
iF (INUMI1)=999)1048,10 TAL70670
8 CONTINUE TALTQ68C -
GO TO 310
TALTOT00 -
CHECKS FUR PARITY ERRUR TALTOTLO
TALTO720
10 DU 12 I=1,3 TALTCT30
IF (INUM(L)}=888)19s12419 TALTO74C
12 CUNTINUE TALT0750
15 IFLAGLGI=1 TALTQT60

IF{ITIMES=4)300,301+300
301 IPRUB=0
300 GO 7O 16

TAL70780

CUUNT NUN-ZERO wWUkU> AND ZERUS THAT ARE BETWEEN ZEROS TALTOTI0

19 DO 24 I=1416 TALT0800

EF (INUM{L)) 20,2420 TALTD810

20 ICOUNT=ICOUNT+1 TALT0820

IF {i=-1)21+24521 TAL70830

21 Lu=1-1 TAL70840

TALT0850

IF [INUMILIJ) 324,224 24 TALTO860

22 ILUUNT=ICOUNT+1 TALT0870

24 CUNTINUE TALT0880

1IF (ICOUNT-1334,34,242 TALTO890

TALTC900

242 I1EQ=ICOUNT~L TALT0910

DU 25 I=1,1EQ TALT0920

Ir (INUMEE)~INUMII413)26425,26 TALT0930

25 CUNTIENUE TALTO940
IFLAGLBI=1 TAL 70950 ,
TALTC960 !

SENDS TG PROPER PURTIUN UF CODE FOR SCRUIBING TALTQ970

26 IF [ICOUNT-10)28,28,30 TALT0980

1 2 3 4 5 & 1T 8 9% 10 TAL 70990

28 GU TO (34,344349112,112596,96456196450) ¢ LCOUNT TAL71000

TALT1010

30 ICOUNT=IGOUNT-10 TALTLD20

11 12 13 14 15 16 TALTLO030

GU TO (50950496,964961906)¢ ICUUNT : TAL71040

TALT71050

ARRIVE HERE IF ICUUNT=3 ~DATE AND SITE DATA TALT1060

34 IF (IPROB)L1Z2,35,112 TALTLOTO

35 [PRUB=L TALT71080

TALT1090

4% LOAY=INUMIL) . : TALT1100

IHR=INUM{ 2} TALTLL1D

IMIN=INUML3) TALT1120

IF {IDAY=-100148,46¢%46 TAL71130

46 IF (IDAY=283)4T447448 TALT1140

47 IGD=1 TALTL150

GO TO 16 TAL71160

48 160=2 TALT1170
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GQ TO 16 TALT1180

c ] TALT1190
C ARRIVE HeRE IF 1COUNT=4 OR 12 TEMPERATURE DATA TALT1200
9 TALTLZ1C
C SELECTS INOEX FOR TEMP LOOP . TAL71220
C TALT1Z3C
- 50 IF {1ABSUINUMIL)=555}=10)51+51,452 . TALT1240
51 IN=11 TAL71250

Gu Ty 538 TALT126C

52 IFLAGITI=L TALT1270

58 D0 60 I=1,IN FALTL280

60 ITEMPILI=INUMILI+1) TALT1290

Gu Tu 16 TALT1300

c TAL71310
C AKRIVE HERE If ICOUUNT= 9 UR le UIR AND SPEED DATA TALT1320
96 wsdili=liwuM(l) TALT1330
N3(2)=INUMI&) TALT1340
NS{3)=INUM(T) TALT1350

c ) TALT1360
NOH{ Li=INUM{ 2} TALT1370
NDH(ZI=INUML 5] TAL71380

NUHLE3 ) =1nuUM{ &) TAL71390

C TAL71400
NOVIL)=INUML3) TALT1410
NOVI2)=INUML6) TALT1420
NOVE3I=INUM(I11) TAL7143C

c TALT7144C
c TALTL450
98 NSL4)=INUM(9) ) TAL7146C
NS5 =1NUM{L2} TALT71470
Nafo)=INJUM{135) TALT1480
NOH{4)=INUM{ 10} TALT1490
NOH(S=EiNUM{13) TAL71500
NOHTOI=INUM {16} TALT1510
NUV{4)=INUMI 14) ' TALTL520

GU T le TALT71530

c TALT1540
C ARRIVE HERE IF 5 WORDS TALTL550
112 IPROB=0 ’ TALT1560
DO 1ll4 I=1ls4 TALTL570Q

114 NSTGMALL)I=INUMIIT) TALTL580

c : TAL71590
115 DP=INUMI5) TALTL6G0
IF (IN=-3)12041164+120 TALT1610

116 OP=DP/10.0 TALTL620

C TAL71630
[ THIS 15 THc EDIT SECTIUN , TALTL1640
120 ITIMES=C TALT1650

! 149 IG=0 TALTLGTO
150 QU 152 [1=6+8 TALTL680
IF (IFLAGUEDILSL 152,151 TAL716590

151 NSAD(L)=NBAD(IJ+} TALTL70O
16=1 ) TALTIT710

152 CUNTINUE TALT1T720
IF {IG)154,+553,154 TALTL730

553 IF (IDAY-360)554¢5349154 TALT1740
554 1F (fUAY)153,154,153 TALT1750
153 NGUOD=NGUOD+1 TALT1760
NREC=NREC+1 TALT1640
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202

156

157
158
159
1000
160
154

126
128

130

132

134

660

333

135

L36

137

996

NRN=DP

WRITE (NTOUTINREC+IDAY s IHRy IMING(LTEMP (139 1=1411b 90 UNSUIYpJ=1p6)el TALTLT?O

INDHIK) 9 K=1463 s INDVIL) sL=1+4) y UINSIGMA{M]) s M=1,4) » NRN

GU TO {156,202),NUlW

NOW=1

IBEN=1DAY

GU.TO 156

00 160 J=l.6

W5=NS1J)

WS=WS*0.447027

NS{JE=WS

IF ANS(J)I=199)157,4157,158
K=NS{J}/10+1

Gy TO 159

K=21

NSPUKe JI=NSP{KyJ )¢l
FURMAT(1X+ 134212227144 1X,513)
CONTINUE

GU TO 126

NBAD(2)=NBAD(9) +]

00 128 I=l,11
ITEMPLI)=0

DO 130 1=1.6
NS{1)=0
IFLAG{1)=0
NDHIS}=0
IFLAG{TI=0
IFLAGIB)=D

ba 132 I=1,4

NV F=0

NSLIGMALL)=0

60 TO 1lé

CONT INUE

REWINUD 10

IF{IREC.EQ.O0) GO TO 333
ReAd (10) {NDATULI},I=1.,36)

IF (NUDAT{l).NE.IREC) GU TU 660

READ (10,END=135) INDAT(i}),I[=1,36}
WRITE (11) (NUATLI)i=1436)

IF (NTAPS.EQ.0) GU TO 333
WRITE(&,1000} (NDAT(L),i=2,36)
60 TO 333

REWIND 10

REWIND 11

IF (NTAPS.EQ.0) GG TG 700

DO 136 I=1.0

NS{II=INUMCL)

LOUNTINUE

DO 137 [=1+9

[FEMPLT b=NBAULT)

CONTENUE

iTEMP{ 10 =NGLOD

FURMAT (11HOEND OF JOa)

WRITE (NT6,9495)

WRITE INT6,4985)
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TALT1790
TAL 71800
TALT1810
TALTL820
TALT1830
TALT1B40
TALT71850
TAL 71860
TALT1870
TALT188Q
TALT71890
TALT19C0
TALTL910

TALT1920
TAL71930
TALT71940
TALT1950

TALT1960
TAL71970

TALT1980
TAL71990
TALT2000
TALT201¢C
TALT202C
TALT2030
TALT2040
FALT2050
TALT20060
TALT2070
TALT2080
TAL720%0
TALT210C
TALT2160

TALT2200
TALT2210
TALT2220
TALT7223C
TALT72240
TALT2250
TALTZ2320
FALT2330
TALT72340




OO0 00N 0000000000

WRITE (NTo,984) INELCIied=190) p(NELIL)2T=146)s(NEL(L),1=146) TAL72350

994 FURMAT (50HIRUSCHE -COOPER WEATHER INFO. GOOD VS. BAD RECORDS) TALT2360
992 FORMAT (llio} TAL72370
99% FURMAT {1il,33X,63HFREQUENCY UF WIND SPEED IN METERS PER SEC. s8Y ETAL72380
lleVATION IN FEET) TALT2390
985 FURMAT (1HQ» 29%; FHELEVATIUN, LO X+ 34HPERCENT AT LACH SPEED BY ELEVATTAL72400
LIuNsoX ¢ 42HACCUMULATIVE PERCENT BY SPEED BY tLEVATION) ) TALT72410
984 FURMAT {10OHO SPEEU »2X06I542X%9611651X2e2XKe011641X)) TALT2420
953 FORMAT {1H 13,30 TOr13912X615 2X6F T4 49 2X6FT44) TALT2430
982 FURMAT (10H OVER 20 22X61542X6F74442X6F 1441 TALT2440
981 FORMAT {40HOTUTAL NUMBER UF SAMPLES IN ABUVE UISTRIBUTIUN»lOs6Xs TALTZ2450
123HPERIOD COVERED FRUM DAY 14,7H TU DAY.I4! TAL72460
980 FORMAT {1HD) TALT2470
Pod=NGUUD . TALT248C

DU 146 K=ly21 TALT2490

DU 138 L=1ly6 TALT25C0
M=L+6 TALT2510
PULKsLY=NSP{KsL) . . TALTZ2520
PIKsL)=PIK L}/ PGD TALT253C
Kr=¥-1 TALT72540

IF {(KK)1424140,142 TALT72550

140 PlreMi=PIKyL) TAL72560
GO TJ 1338 TALT2570

142 PIK+MISPEKKeMI+P KoL) TALT2580
133 CUNTINUE TaL72590
IF (K=21)1434144y14%% . . . TAL72600

143 WRITE INTOeIU3JRK K (NSPIK 1) 1=2158) s 1P IR N=1,12) TALT2610
GuU Ty las TALT72620

La4 wRITE (NT69 9823 ANSPIKyI)si=1y0) o PIk,N}sN=1,12) TALTE630
l4s CuNTINJE TAL72640
WRITE (HT76,9280) TALT2650

W ITE (NTO2I8LINGUUDy IBENs LUAY TALT72660
wlTe {NT6&4994) TALT2670
WRITE (NT&2F92INKEL yNGUUDs NBAU LSy INBADL [} s1=1,8) TALTZ68C

700 LGNTINUE
WRITE {NT6,996}

TALTZ270C

OP-DCWPUINT. DEG F UR RAILN NUMBER TALT72710
[DAY=DAY UF YEAR DATA RECURDEV TALT2720
IDEL-TEMP. DIFFERENCE BETWEEN MAX AND MIN TALT273C
IFLAGIL}~ UVeR 40 DEG TEMPERATURE SPREAU TALTZ2T40
IFLAG(2) - TEMPEKATURE QUTSIuE LIMITS TALT2750
IFLAGI3 )~ UVER L5 Deb DIFFERENCE EN ADJ TEMPERATURES TALT2760
IFLAGL{4)= WIND SPLEQ Ok UK. DIRECTIUN OVER LIMITS TALT2770
[FLAG{5})= VERT WIND OIk OVER 120 UEG TALT72780
[FLAG{G)= PARITY EKRUK TALT27390
IFLAG{T)- PuaeR VARIANCE TALTZ28G0
IHrR=HUUR [N wHILH UATA RECORWED TALT28L0
ITMAK=-INDEX OF Max TEMP REALING TALT2820
IMI-TNDEX Uur MIN TeMP READING . TALT2830
IMIN=MINUTE LATA STARTED TG BE RECURUED TAL72840
IoA-MAX. TEMP REAUING TALT2850
Twi=MInNe TEMP REAUDING TALTZ2860
[TEMP-TEMPERATURE-LE F {(ELEVATIUN) TALT28T0
ITP-TEMP. UIFFERENCE deTWEEN ADJACENT ELEVATIUNS TAL72840
NUH=WINU UIRECTIUN HORIZONTAL (ELEVATIUNI TALT289C
NDV-wIND DIRECTIOn VERTICAL (ELEVATIUNI TALT2900
NS1GMA=S51GMA TALT2910

803 S5TuUP

END TALT2930
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/%
J/LKED . PROGRAM DU CSNAME=SRL.TESTPGMSI{METT3362)
FILKEDSYSIN Ul ¥

ENTRY MAIN

NAME METT3362{R)

/¥ :
//7GOL.ETOOF0QL DO UNIT=TAPE27,LASEL={NL) USNAME=LCIN,

/t DCB={ ) TRTCH=ET yRECFM=UALRECL=1364BLKSTZE=13601),
s ’ VILUME={ 4y s6 SER={NADQ91, 0092 ,0093,0094,0095,0096))
’r/ } 015P={ULD,KEEP}

//GOLFTLOFOOL DD UNIT=(24004+1)sLABEL={+5L) +USNAME=STALL,

// DUB={ s RECFM=VB+ LRECL=145,BLKS 12E=5924),

L VOLUME =SER=LWOO03,0I5P={0LD,PASS}

J/GULFTLIIFO0L DU UNIT=(2400,1) +LABEL={sSL) s SNAME=TALL,»

'/ DCu={sRECFM=VB,LRECL=148s LRSI ZE=5924)

1/ VOLUME=SER=LWO004 Ul SP=(MOU,PASS)

F/GULSYSIN DD *

FALL TUWER SER=LwJ003 ANL Lw0004

06+046517

Fi

F/STEPB EXEe FORTCLG
//FORT SYSIN DD *

DIMENSIUN NDATL36)y 'GRUSL20),NLCLE500), KDAYI500)
5 FORMAT (I2,19A4)
6 FURMAT (V13 /774390447 7/)
7 FORMAT (10018+14))
0
8
0

30 FURMAT (///," TOTAL NUMbEx OF RECORDs UN THIS TAPE 15'.17)
FORMAT (///," LAST RECURD NUMBCR AND DATE READ IN I5's16+31%)
20 READ (5,5INT »lwORDS{L}1=1419)
NTC=0
Kil=1

IF (NT.EQ.Q)GG TG 9
DG 11 1=1,500
il NOCLEY=0
1 READ(NTEND=41,cRR=3] {(NDAT{I}sI=1,36)
NTC=NTC+1 ’
LOAY=NDAT(2)
IF (NTC=1)18,18,13
13 IF (KDAY{KL)=-IDAY)lb,18,16
16 Kl=K1tl
18 KUAY(K1)=1DAY
NOCI{KLY=NDC(KL}+1
GU TO 1
41 WRITE {6,600 {nORUSLIII=1419)
WRITE {65 T){KDAY(K) +NOCIK) sK=1 2K1)
WRITE (6+30)NTC
60 1O 33
3 WRITE [6935INT
35 FUKRMAT {* ERRUR ENCOUNTERED IN READING TAPE',I3)
33 WRITE (628} (NDATL1)sl=]1,4}
G TG 20
9 STUP
END

/*
J/LKED . PRUGRAM DD CSNAME=SRL.TESTPGMSIMOPT3362)
F/LKEDSYSIN DD #

ENTRY MAIN

NAME MOPT33621(R}

/%

J/GO.FTLOFCOL DD UNIT=(2400,1)LABEL={+5L)+DSNAME=TALL,
i DUB={ yRECFM=VBsLRECL=14B+BLKSIZE=5924),
e VOLUME=SER=LWQ0Q3,+DISP={0LOKEEP}
J/GOLFTLIFOOL DD UNIT=(2400,1),LABEL={+SL}+DSNAME=TALL,
1 UCB={ s RECFM=VB,LRECL=148+BLKS I L=5924},
/7 VOLUME=SER=LWO0O04,DISP=(ULD,KEEP)

//GO.SYSIN DO *
10 LISTING UF DATA ON LWOOG3 BY DAY AND BY COUNT
11 LISTING UF DATA ON LWOQO4 oY DAY AND BY COUNT

/¥
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J/METS3362 JUd (3362,L05840860917y5000y4+8216-1H+1L5365-01,T,08),
44 * R E CUDPER "4 MSGLEVEL=1

F/STEPA EXEC FURTCLG

F/AFORTLSYSIN DD %

OIMENSTON INUMLLGE)},IFLAGIS)

UIMENSION ITEMPI11).NS(&)

DIMENSIUN NOH{&) s NUVI4)

OIMENSION NSIGMA(4),TITLEL20)

OIMENSTON NBAD{9) 4 NELT3)

DIMENSTON NSP{21s3)P{21,60NDAT (24)

NT 5=5
NTo=6
NT9=9
NTOUT=10
NEL{1)=110
NEL{2)=T75
NEL{3)=15"
NUW=2
[DAY=C
IHR=0
IMlnN=0
ITIMES=Q
IPRUB=0Q
NSAD{9)=0
NGUOD=0
CALL SETBTF
DG 14 I=148
IFLAG{I}=0
NGAD(L)=Q
14 CONTINUE
DU 200 J=1+3
DO 200 I=1,21
NSP(Iyy)=0C
200 CUNTINUE

L READ (NT5,999)TITLE

WRITE (6,1001)TITLE

1004 FURMAT ('1%*420A44//)
999 FURMAT {2JA4)

11 READ (NT5,997)NTAPS,IREC
[FENTAPS.EQ.UIGU TO 333
NREC=IREC

997 FURMAT {12,174
LF{IREC.ER.QIGU TU 778
T77 READ (10) (NLATLI)pi=1.24)
[F (NUAT{1) .NE.IREC)GO TQ 777
7784 CUNTINUE

C
16 IF {ITIMES~%)18,1204120
18 ICOUNT=Q
ITIMES=ITIMES+]
c
c REAU 16 WUORD RECORD

310 READINTYyL1111,END=134){INUMIL}+1=1,+16)
1111 FURMAT (lot13,1X})
&6 OU 8 I=1,16
IF (INUM{I)~-999)1G+8,10
4 CUNTINUE
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SHO40020
SHU40030
SHO40040
SHU40050

SHOTQO0L0
SHOT0020
SHOTO03Q
SHO70040
SHO70060
SHOTOO70
SHOT0080
SHOT0090
SHOT0100
SHO7C110
SHOTC120
SHOT0130
SHOTC140
SHOTO015¢
SHOT0170
SHOT018C

SHOTCL9C
SHO70200
SHOT0210
SHO7C220
SHOTC230
SHOTC240
SHOT0250
SHOT0260
SHOTC270
SHD 70280

SHOT0550
SHOTGS60
SHQTO0570
SHOTO580
SHGTL590
>HOT04600

SHOT0630
SHOT0640
SHOT0650



ety

[gN R ]

OO0 0 0O 00 (¥ o

[aEuE2ReRK 2]

i0

12
15

301
300

19
20

21

22
24

242

26
28
30

34
35

44

46
47

48

56

GU TO 3Ll0
CHECKS FUR PARITY ERROK

DO 12 i=1l+3

IF (INUMEI)-868119s1241Y
CUNTINUE

IFLAG{6)=1

IF{ITIMES~4) 300,301,300
iPROB=0

GU TO 16

COUNT NON-ZE£RU WURODS AND ZERUS THAT ARE BETWEEN ZEROS
B0 24 I=ls16
It CENUMIT ) ) 20424420
ICOUNT=TCOUNT+]
If [1-1)21,24,21
li=1-1

[F (INUMLIJ))24,422424
ICOUNT=ICUOUNT+1

CONT INUE

IF (ICUUNT=1)34434,242

[EQ=ILQUNT -1
B0 25 I=1ls1EN
Lf LINUMOL )= ENUMET#10)26,25,26

CONT INUE
[FLAG{BI=1
SENDS TU PROPER PORTIUN OF COvE FOR SCRUBBING
iF {ICOUNT-10)28+28430
i 2 3. 4 5 6 7 8 9 10

GO TO (349342347 5031121961965 964965561 2 [COUNT

ICOUNT=ICUOUNT=10
11 12 13 14 15 16
GO TO {56+456¢96+96+964961) s ICOUNT

ARKIVE HERE IF ICOUNT=3 ~-LATE AND SITE DATA
IF (IPRDOBIL12435,112
IPRUB=1
[TIMES=]1

1DAY=1INUMLL)
[HR=INUML2)
IMIN=INUMI3)

IF (IDAY-100J)48+40s40
IfF {IDAY-2B3347+4748
160=1

U TU 16

iG0=2

GU TO 1ié6

ARKIVE HERE IF I[CUUNT=4 QR 12 TEMPERATURE DATA
SELECTS INDEX FOUR TEMP LUUP

IF (ITIMES=2) 16,5096
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SHOTO6TO
SHOT0680
SHOT0690
SHOTOTOO
3HOTOTLO
SHUT0T20
SHOT0730

SHO70750
SHO70760
SHOTGTTO
SHOTO 780
SHOT0790
SHUTGB00
SHOT0810
SHGTCB20
SHO70830
SHOT70840
SHOT0850

SHOT088BC
SHOT0890
SHOT0%00
SHUTO910
SHOTQ920
SHOT0930
SHUT70940
SHUT09%50
SHOT0960

SHO7C980
SHO70990
SHO71000Q

5HO710620
SHUT1030
SHUT1040
SHO71050
SHUTLQ60

SHO71070
SHOT71080
SHO71090
SHOT1100
SHOTI1110
SHO7112C
SHOT1130
SHOT1140
SHOT1150
SH3T1160
SHO71170
SHOT1180
SHUT1190
SHOT1200
5HOT1Z210Q




s

[N

50 IF {IASS{INUM{1)=i5501=15)51:51452
51 IN=3
GU TU 54
52 IFLAG(T)=1
58 DO 60 I1=lsIN
60 ITEMP(II=INUM{I+l)
GG TGO 16

ARRIVE hERE IF ICOUNT= 9 UR L6 DIR AND SPEED DATA

96 IF(ITIMES=3)564974112
97 ns(ll=Inumil)
NS(2)=INUML4)
NS{3i=INUMIT]
DU 662 I=1,3
FROONSLE) 20T «900) dURINS LTI oLT#51) NS{I}=0
662 CUNTINUE

NDHL L =INUM{ 2)
NOH{2)=1nUM(5)
NDH{3)=INUML8)

NDVIL)=INUMI3)
NDVIZ2)=1NUML 6}
NUVE3)=INUM(9)

98 nNS(4)=FINUMIL1G)
NS{5}=INUMIL1)
NS (&I=INUMI{12)
60 TO le

ARRIVE HERE IF 5 WuRUS
112 IFLITIMES=4256,113,16
113 [PKUB~C
DO 114 I=1l¢4
114 NSIGMA{I)=INUMLE)

115 DP=INUMIS)
IF {IN-3)120,0l0,120
116 CUNTINUE

Tris IS5 THE EDIT SECTION

120 ITIMES=Q
149 16=0
150 DU 152 1=68

IF (IFLAGLI})L15L,152,151
151 NbAL(II=NBAULL}+]

1G=1
152 CUNTINUE

IF {iG)1544553,154
553 IF {1DAY)554,154,+554
554 IF (IUAY=366}153+1534154
153 NGOUD=NGUOU+]

NREC=NREC+!L

Nop=DP

WRITE (NTOUT JNRECyIDAY ¢ [HRy IMINs (ITEMP UL )o171s3) 2 INSEID s d=1486)4l

LNUH[K)|K=1g3"‘NDV‘L)|L=l|3"‘NSIGMA‘Ml|M=114'!NDP
GU TO (15652023 NUW
202 NGW=1
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SHOT1230
SHOT1240
SHU71250

SHOT1260
- SHUT127C

SHOT1280
$HOT1290
SHO71300

SHOTL320
SHOTL1330

SHG71340
SHOT1350
SHOT1360
SHO¥1370
SHUT1380
SHOT1390
SHOT140C0
SHOTL410
SHUT1420
SHOV1430
SHOT1440
SHOT1450
SHO714460
SHO71470
SHOT1480
SHO714%0

§HOT7151C
SHO7i52¢C
SHO71530
SHUT1540
SHOT1550

SHOT1570
5H071580
SHO71590
SHO71610
SHOTL620
SHOT1630
SHOT1640
SHUT1650
SHOTL&60
SHOT1e70Q
SHUT1680
SHUTL690
SHOTL79C

SHOT1ITLO

SHO71730
SHOTL740



IBEN=TDAY SHOTL17T50

Gu TG 156 SHOT1760
156 DU 16C J=1,3 SHO71770
WS=NS (4} SHUT1780
WS=NS¥0.447027 SHO71790
NS (J)=HS SHO71800
IF INS{J)I=199)157,4157,158 . $HOT1810
157 K=NS(J1/10+1 SHD71820
Gu TO 159 SHOT1830
153 “=259 SHUT1840
159 NSPUKyJI=NSP (Kyd)+l SHOT1850
1000 FURMAT {18+14520331Xs314 901X 931651X 4314 y1Xy31%y1Xe314¢1%,504)
160 CONTINUE SHO71860
GC TO 126 SHOT1870
SHUT1880
154 NBAGC(9)=NBAL(F)+1 SHUT1B90
SHO71900
126 DO 128 1=1,3 SHO719190
128 ITEMP(L)=0 SHO71920
SHOTL930
DU 130 I=1,6 . SHOT1940
NS{TI=0 SHOT1950 .
IFLAGLI =0 SHUT1960
130 NOH(i)=0 SHO71970
TFLAGI7)=0 SHOT71980
IFLAG(B)=0 SHO71990
SHO72000
DU 132 1=14 SHUT2010
NDV(1)=0 SHUT2020
132 NSIGMA{I)=0 SHOT2030
L0 TO lé SHOT72040
134 CUNTINUE SHOT2100
REWIND 10

LFUIREGEwe? ) GJ TO 333

660 ReAu (10) (NDATUL)sl=1,24)
IF(NDATIL] e NELIREC) LO TU 660

333 READ {1C,END=135) (NDAT{I),I=1,24)}
WRITE (L1} (NDAT{1),1=1,24])
LFINTAPS.EQ.O)G0 T 333
WRITE{&6,1000) (NDAT{L),1=1,24)
GU TO 333

135 IF (NTAP>.EWQ.0} GO TO 700
00 136 [=1,86

NS{TI=INUMLI) ' SHOTZ2140Q

136 CUNTINUE SHOT2150
D0 137 I=1.+9 SHUG72160
ITEMPLI}=NBADIT) J SHOT2170

137 CONTINUE SHO72180
ITEMPLLO ) =NGOUU SHUT2190

996 FURMAT {L1IHOEND UF JUB) SHO72260
WRITE INTO.%95) SHO72270
WRITE (NT&y$85) $HO72280
WRITE (NT&, 984  {NELLTDaI=1s3) s ANELLL)o1=1y 30, (NELEL) yI=1,3) SHO72290

994 FURMAT {S0HLRUSGCHE =CUUPER WEATHER INFO. GOOU V5. BAJd RECDRDS) SHO72300
992 FGRMAT (llis} SHGT2310
995 FORMAT {lHls33X.63HFREQUENCY UF wIND SPEEV IN METERS PER SEC. BY ESHO72320
ILEVATION IN FEET) SHOT2330
985 FURMAT (L1HO 24X, 9HELEVATIUNsL1OX, 34HPERCENT AT cACH SPEED BY ELEVATSHUT2340
L1ION,6Xy 42HACCUMULATIVE PERCENT BY SPEED oY ELEVATIUN) SHUT2350
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OO0 OO O0OO0nOnO0O0n

a4
983
982
981

980

140

142
i3s8

143

léa
140

700

FORMAT (9HO SPEED, L2X315,15X3(16,1X},22X3(16,1%X))
FURMAT {L1HO2 1393H TULI13,10X315415X2P30T742¢22X3F7.2)
FURMAT [10H2 GVER 20 2 11X315415X2P3F 7, 2422X3F7.2)
FURMAT {45HOTUTAL NUMBEK ufF SAMPLES IN ASUVE DISTRIBUTIUN: IG6:6Xy
123HPERILIUL COVERED FRUM UOAYsIa,TH TU LVAY,14)

FORMAT (1HO}

PGU=NGUUL

00 146 K=lys21

DU 138 L=1,3

M=L+3

PLKeL)=NSPFIK,L)

PIKsL)=PIKeL)/PGU

Kik=K~1

IF (KK)142,140,142

P{KyM)=PlK,yL}

GG TO 138

PIKsMITPIKKs M)+ IK,L)

LUNTINUE

[F {K=21}143,144y14%4

ARITE (NTHp983IKK K INSPURsL) 2121300 PIKaiNFaN=1y0)
GU Td l4o

WRITE (NTEoIB2IINSPIK L) s i=Ly3 )P IRy} N=1s6)
CUNTINUVE

WRITE {NT6,98BC}

ARITE {inTo 9Bl INLUUU, IBEN, LUAY

ARITE (NTO9994)

WRITE {NT6s992INREC,NGOUD, NoAUL9) e AINBADIL) »1=1,538)
WRITEINTG,996])

CUNTINUE

OP-DEWPUINT . DEG F Dsx RALN NUMBER
ICAY=UAY OF YEAK DATA RELURVUED
IUEL=TEMP. DIFFERAENCE BETAckN MAX ANU MIN
IFLAGI{L}~ UVER 40 uEs TEMPERATURE SPicAD
IFLAGE2)— TEMPERATURE OUTSlue LIMITS
TFLAGE3)= UVER Lb DEG UIFFERENCE IN aADJ TEMPERATURES
IFLAG{4)—- WINvV 5PL&u OR UK, OIRECTION JVER LIMITS
IFLAGES ) - VERT w«in0D DIR GVER 120 DEG
IFLAGLO)= PARITY ERKUK
IFLAGET)— POWER vaRIaANLE
THk=HUUR IN WwHICH JATA RECUKUED
[MAX-INDEX UF MAX TEMP ReAUINo
IMiI=INUEX UF MIN TEM¥ READING
IMIN=MINUTE DATA STARTEUD TU BE R&LURDED
1QA=MAX . TEMP REAUING
[Tul-MIN. TEMP REAUING
ITEMP-TEMPERATUKE=LE F {ELEVATIOND-
ITP=TEMP,., UIFFERGENGE BETWEEN ADJACENT ELEVATIUNS
NOH—WINU UIRECTION RORIZUNTAL (ELEVATIUN]
NOV=W IND UTRECTION VERTIUAL (ELEVATIUN)
NSIGMA-SIGMA
Srop
EnND
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SHO72360
SHOT23790
SHO7238¢C
SHUT2390
SHOTZ240C
SHO72410
SHO72420
SHOT2430
SHOT2440
SHUT2450
SHO 72460
SHOT247C
SHD72480
SHO7249%0Q
SHOT2500
SHU72510
s5HOT72520C
SHUYT2530
SHO72540
SHOT72550
SHOT256Q
SHOT2570C
SHO7258¢C
SHUT725%0
SHUT2600
SHO72610
SHOT2620

SHOT2640
SHOT2650
SHUTZ660
SHUT26TO
$HUT2680
SHO72690
5HUT2700
SHOT2710
SHU72720
SHUT2T73C
SHOT72740
SHU72750
SHOT72760
5HOT72770
SHO72780
SHOT2790
SHOT72300
SHO7za810
SHOT2820
SHUTZ2830
SHOT2840
SHOT2850

SHO72870

e



/%
7/LKED . PRUGRAM vy DSNAﬂt=SKL.TtS1P6MS(ME153362)
f/LKEL «2YSIN U ¥

ENTRY MalN

NAME METS3362(R)

/%

/76U FTO9F00L WD UNIT=IAPE27.LABEL=1'NL).DSNAMb=LC[N' o :
i UC6=(|TRTCH=&T1RECFH=UA'LREUL=lOOQELKSIZbF500°'1
'y VDLUMt=(o-16-SEK=(NA1049f1057'1058.108511087{1038))'
i DISP=lULUIKEEPY M
/7G0.FTLOFOCL LY uNiT=(z4oa,La.LAaEL=(.sLI.DSNAME=sH0RTfi

r Dca={RECFM=Vu'LRLLL=100.5LKSIZE=6004], :

Ve VULUME=$LR=Lﬁ0019.ulaP=lULUyPAS$} R
//GUL.FTLLFOOL WL UNIT=12400.1),LAaEL=(.SLJ.DSNAME=SHURT.

1 0CB=('KECFM=Vb,LK&CL=100,BLKSIlE=ﬁ004l|

Iy VOLUME=StR=Lu0020.ulSP=(MGU.PASSI

//GO.SYSIN LD ¥

Tali TUWER SER=LWOO19 ANU La0027

Q6+068375

/*
J/5TEPB EXCC FUrRTCLLG
JAFORT «5YSIN po *
DIMENS TUN NunT(Z%J.nUKDSiZO).NDC(bOO)'KDAYlsoGI
5 FORMAT (12198410
& FURMAT {'1',///1191\""///1
7 FurMAT (104i8s1%0)
30 FURMAT (/778 TulaL NUMBER UF RECUKD > ON TH1S TAPE IS'+1T)
g FURMAT (/774 LAST RCECURY UMD ER —Aany JATE READ IN 15+ L6931 4)
20 READ lS.SlNT.(wdﬂuﬁlll'l=1|19i :
nTL=0
Kl=1
IF (NT«Eu+Q)GU Tg 9
Ou 11 i=1,500
11 Nucll)=0
1 READ(NT;ENU=R1.ERK=3I (NUAI(I}:1=1:Z4)
NTL=NTG#L .
IDAY=NOATLZ)
1F INTC-lIl&;lS.lB
13 iF (AUAY(KlJ-iuAYllb'laylﬁ
16 Kl=Ki+l
13 KoaY{Kg1)=1DAY
NDL(KL]=NUC(K1)+1
eu Tu 1
41 wWRITE lo,bl(wUKuSlliol=l'19)
wRITE (b,?lIKDAYiKI.NJC(K).K=l'ﬂ1I
wk1TE {64 300N
G5 TO 33
3 WRITE (6,35NT
35 FURMAT (' EXROR eNCUUNTERED LN READI he TAPEY,L3)
33 wWilTE (byB]lNuAT(1).l=l.4}
Gu Tu 20
g S$TOP
END

;

/%
4 /LKEVD » PROGRAM ub DSNAHt=SKL.TEbTPGMS(MuPSSij}
J/LKED.SY3 N DL *

ENTRY MAIN

NAME MOPS3362 (R}

/=

llGO.FTlOFOOl Do UNIT=(2400:13|LADtL=l-bL),USNAHE=SHORT,
¥ Uud=l,nECFM=Vd'L&tLL=100,0LK$1£E=6004).
/1 VuLUM&=$EH=LuCDl9'015P=IULU|KEEPi
J/GD.FTLLIFQ01 vU UN[T={2400'1)vLAch=(.SL);JSNAHE=SHURT;
'y DCd=(aRECFM=VB.LRECL=1CC'DLKSILE=6004I.
% VULUHE=5ER=L&0020.U[SP=IULDrKEEP)
J/7GD.SYSIN DU ®

10 LISTING OF DATA UN LwOOly BY DAY AND BY COUNT
11 LISTING UF DATA ON LW0OO20 BY UAY AND BY COUNY

1%

- 9% -

> o>



P
B oo

APPENDIX C
CHRONOLOGY AND SYSTEM PERFORMANCE

CHRONOLOGY

The metecrological program at the Savannah River Laboratory
was initlated in October 1964 to acquire local data in support of
the SRP reactor safety program. The objective of the program was
to gsufficlentiy instrument two tower facilitles such thaf the fre-
quency distribution of atmospheric dispersion properties could be
determined as a functlion of elevation up to 1000 ft. A discussion
of the chronologlical order of establishing the SRL meteorologilcal
facility 1s presented to provide a permanent record of evente and
to provide some insight into the difficulties assoclated with
establishing and operating a system of sensors that are relatively
inaccessible for maintenance, A brief chronological outline 1s
shown in Table C-T. '

TABLE C-T

Chronology
Request for Project 10-15=-64
Approval ‘ 11-18-64
Instrument Requisition to Climet Inst., Inc. 12-21-64
Approval {AEC-SRO0) of WJIBF-TV Tower Agreement 1-11-65
Contract to Kline Iron and Steel Co, Jun 1965
Initial Installation Jul 1965
Interim Checkout ‘ Jul '65 - Oct '65
Installed Analcg Recording System Aug 1965
Installation Complete Nov 1965
Debugged and Routine Operation - Feb 1966
Modified Sigma Computers Aug 1966
Changed to 1-Volt System Aug 1966

Specifications for both tower instrument configurations were

established by SRL perscnnel in consultation with the meteorology

staff of the Lockheed-Georgia Company, a divislon of Lockheed
Alreraft Corporation, All instruments, both tower mounted and
ground based, were obtained from Climet Instruments, Inc, of
Sunnyvale, California, as this was the only company at the time
that was offering a completely integrated system for sensing and
readout equipment.
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The project was approved in November 1964, and the purchase
requisition was submitted to Climet the following month.

Requests were submitted to the owners of both TV stations in
the area (WJBF, Channel 6, and WRDW, Channel 12) for pemmission to
rent epace on the towers for mounting the instruments. Permlsslon
wags obtained from both statlons, but since WIBF-TV wag the first
to respond to the request and since both towers are. comparable in
height, an agreement was established to use the WJBF-TV tower.
AEC-SRO0O approved thls agreement in January 1965. Negotiatlons
were then directed toward obtaining a contract for fabricating and
installing the instrument mounting booms, instruments, and associ-
ated hardware. Thls contract was establlished wlth Kline Iron and
Steel Company of Columbia, S. C., and the 1nltial installatlion of
all tower mounted equipment and partlal ground-based squipment
was made in June 1965,

An interlm checkout program was lnitiated after the tower
equlpment was mounted to evaluate sensor performance and to become
familiar with the system. An analog recording system was installed
during this period that was expanded to allow the slmultaneocus
recording of 5 selected data peoints as a further check on system
performance.

The remainder of the instrumentation was installed in
November 1965, and the complete system was essentially debugged
and in routine operation in February 1966.

Data acquisition was Interrupted for about 3 weeks In late
February 1966 due to an ice rall st the tall tower. Since this
time the equipment has been operating continuously except for short
periods of minor difficulties and the regularly scheduled mainte-
nance periods,

The sigma computers were removed in June 1966 and completely
rebuilt to obtain longer averaging capability. They were rein-
stalled in August 1966. In thls same month, all analog signal
levels to the digltal converter were increased from a O to 10 mv
range to 0 to 1 volt,

The usually expected difficulties assoclated with a new system
were encountered, but discussions here will be limited to func-
tional performance of the equipment and major changes.

Wind Speed Transmitters - It became apparent almest lmmedi-
ately that the wind speed transmitters were not performing properly
since a normally expected speed profile was not obtalned, and in
some instances after only a very few weeks the transmitters would
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‘cease to function. The speed transmitters were found to have
failed bearings on the anemometer shaft. These Instruments were
rencovated and replaced by Climet on the premise that possible
mighandling might have occurred during installation. Subsequent
rapid fatlures indicated a more severe problem, and the transmitters
ware agaln removed for a more thorough investigation. Inspection
revealed that the bearings were failing due to an accumulatlion of
foreign material deposits and some possible corrosion, These
particular bearings were 400 series stalnless steel, lubricated

and centrifuged to remove excess lubrication to obtain very low
starting torque. Climet replaced the original bearings with
"Teflon"* sealed bearings to more effectively exclude foreilgn
material. This increased the threshold velocity of the anemometer
assembly from 0.5 mph to 0.75 to 1.0 mph, but this threshcld was
considered satisfactory for our purposes. Subsequently, no bearing
failures have occurred between the 3-month ilnspection intervals,

at which time the bearings are replaced as a precautionary measure,

Wind Direction Instrument - The wind direction Instrument
performance wag at first unsatisfactory for two reasons. The
wind vanes did not exhibilt the expected longevity characterlistics
and the potentiometers used as direction sensors proved to be
inadequate for analog sigma computers.

The wind vanes are constructed of expanded polystyrene
plastic and have low inertia and excellent water-shedding ability
when new. Similar vanes were reported to have endured service in
various environments in excess of a year without apparent damage.
It was therefore surprising that the vanes seemed to be suffering
an erosion effect that was quite noticeable after a few months
service, As shown in Figure C-1, this erosion condition was conly
apparent on surfaces that were exposed to sunlight. In the case
of the bivanes, a considerable amount of surface area is exposed
to direct sunlight and results 1n a significant loss of mass from
‘the vane over a relatively short pericd. These vanes requlre
delicate balancing for proper Indication in very light winds and
especially in cases where the transmltted signal 1is used directly
for analog sigma computation. The vanes on the transmitters that
measure only the horizontal direction are not as susceptible to
this condition because the surface area exposed to prolonged
direct sunlight is small and vane balance is not a significant
consideration. Erosion of the vanes has been essentlially elimi-
nated by covering with a thin (0,00015 inch) film of "Mylar"**
aluminized on both surfaces. This effectively excludes sunlight
from the surface of the vane material while retalning the desirable
characteristics of low inertlia and water-shedding ability.

* "Paflon" - Du Pont trademark for fluorccarbon resins,
%+ "Mylar" - Du Pont trademark for polyester film,
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FIG. C-1 WIND BIVANES (UPPER SIDE, LOWER SIDE)

The potentiometers used in the direction transmltters were

considered adequate until the on-line sigma computers were
installed., It was found that in some instances the potentiometer

wiper noise was a larger contributor to the computed slgms than
the actual deviation of wind direction. A preparation program

was therefore initiated to improve all potentiometers used in
direction transmitters supplying a signal to the sigma computers.
At about three-month intervals, each potenticmeter is completely
disassembled and thoroughly cleaned in an ultrasonic bath. During
reassembly the wiper contactse are properly adjusted for tension,
and the slidewlres are lubricated with a noilse suppressing contact
lubricant. The potenticmeters are then tested under simulated
operating conditions before installation., A periodic check of the
operating system prevents the utllization of data after a sudden
onset of nolsy conditions,
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Temperature System - The temperature system has presented
the most difficult calibration problem. Three-lead platinum wire
resistance thermometers are installed up to a helght of 1200 ft.
In the original temperature measuring circult the resistance of
each resistance thermometer was measured by Wheatstone brildges
with individual zero offset and a common range adjustment.
Differences in Individual resistance thermometers and especlally
the large differences In total lead resistance to each sensor
made it necessary to install individual range resistors also.
Considerable effort was made to accurately determine lead resist-
ances to each sensor and a check of each temperature sensor was
made by the SRL Standards Laboratory. In addition to these checks,
a resistance thermometer contained in an ice bath was hooked up at
each sensor location to cobtain the proper zero correction due to
unbalanced sensor lead resistances. A detalled desciription of
temperature calibration procedures is given in Appendix D.

The temperature measurements as punched out are considered
to be accurate to within $0,3°F on a relative basis except for
oche sensor that seems to require a zero correction that is a
function of amblent temperature. Four-lead thermometers would
have facillitated callbration considerably since sensor reslstance
could be more accurately determined by auxiliary equipment.

System Modifications - The original system used a standard
output signal level of O to 10 mv for analog-to-digital conversion.
This was the maximum voltage obtainable from the temperature
sensors without introducing signiflcant electrical heating within
the resistance element. All signals are digitized by a common
analog-to-digital convergion circuit, and the temperature output
voltage limitations were imposed on the wind signals alsco. The
wind signal translators use much higher cuyurrents than those in
the temperature circuits; therefore, a proper zero reference as
compared to the O to 10 mv range is diffiecult to obtain., This
situation was remedied by increasing the wind translator output
to a 0 to 1 volt range. Concurrently, a highly stabilized opera-
ticnal amplifier was added to raise the temperature signalg to
this game range prior to analog-to-digital conversion,

Original specifications for the sigma computers called for
the capability of computing the standard deviation of wind direc-
tion with an averaging time of 10 sec., Subsequent analyses and
consultaticns indicated that an averaging time of 10 min or more
would be more appropriate since this corresponds to the time
required for a release from the reactor bullding at normal air
flow. As a result, the sigma computers were completely rebuilt
with highly stabllized operatiocnal amplifiers and components
capable of averaglng times up to 30 min without significant drirt
when subJected to the normal range of amblent temperatures. A
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schematic dlagram of the computer circuilt in use 1s shown as
Figure 11 in the main body of this report.

A particular hazard associated with an instrumented tall
tower is falling ice. Although the formation of ice on the tower
is infrequent, 1t ig very damaging. In February 1966, melting
ice fell from the tower and completely crippled the wind sensors
when the anemometer wind cups and direction vanes were stripped
from the transmitters, A similar occurrence was experlenced in
February 1968.

Useful data has been acqulred almost continucusly since
March 1966 with a progressive upgrading of data quality. Although
gsome tower instruments are inoperable during short periods of
minor difficulties and regularly scheduled maintenance, there is
sufficient redundancy to usually ensure a continuing data analysis
program.
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APPENDIX D
CALIBRATION AND MAINTENANCE

GENERAL

A1l ground-based equipment 1s calibrated every month. A%T
this time all. the incoming signals are monitored to evaluate
sengor performance, Particular attention is glven to signals that
are used for input to the sigma computers to detect any extraneous
noise conditiong that might adversely affect data quality. The
sigma input slgnals are checked once a week. It is also useful
to visually inspect the tower instruments. At the tall tower this
inspection is done with a quality high power telescope since the
instruments are accessible only to professional tower c¢limbers.

Calibration procedures and techniques are given, with the
exception of the temperature system, in the Systems Operating
Manual a8 supplied by the vendor. The temperature measuring
system at the tall tower will be discussed thoroughly to indicate
conditions that are unigque to this system and to define the cali-
bration procedure,

The use of solld-state components in all electronic equipment
has resulted in a system that is essentially maintenance free
electronically. Mechanical components such as relays, stepping
switches, and motors are the primary source of problems. Enough
spare components are kept on hand to minimize downtlme from these

sources.

A11 wind sensors are removed from the towers every 3 months
for complete preventative maintenance programs and performance
checks., Wind speed anemometer bearings and the directlon trans-
mitter potentiometers are replaced at this time as a precautionary
measure. All instruments at the tall tower can be completely
removed, rencovated, and reinstalled in two days., All tower work
has been performed by Hamilton Efection, Inc, of York, S. C.

TEMPERATURE SYSTEM AND CALIBRATION

There are eleven platinum resistance thermometers at the
tall tower at elevations up to 1200 f£t. Resistances are nominally
100 ohms at 32°F, All resistance thermometers have 3 leads, a
measuring lead and current leads on each slde of the thermometer
to compensate for lead resistance. A typlcal measuring circuit
is shown in Figure D-1., To calibrate the system properly it is
necessary to determine:
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FIG. D-1 TYPICAL TEMPERATURE MEASURING CIRCUIT

1} The actual resistance of each resistance thermcmeter
at the reference temperature of 32°F and the change
in resistance as a function of temperature,

2) The lead resistance from the tower base measuring
circuit to each thermometer and the difference in
resistance of each current lead,

The measuring system originally had a common range adjustment
and individual zerc-offset adjustments. ILaboratory measurements
revealed differences in individual thermometers that were signifi-
cant enough to warrant individual range adjustments in each
measuring circult. Figure D-2 shows the expected error when the
differences in reference resistances aré at the two extreme values.'
The relative error, assuming proper zero adjustment at 50°F (mig-
range), 1s 0.43°PF,

Data from the manufacturer (Minco Products Iné., Minneapolis,
Minn.) were used in computing a zero offset and range adjustment
for each resistance thermometer. Figure D-3 shows the resistance
as a function of temperature divided by the nominal 100-ohm
resistance at 0°C, Table D-I is a corresponding set of tabular
values to 5 declmal places over the same range. Since the range
for this application is from O to 100°F, the tabular values
between -20 and 40°C were used to determine a polynomial fit to
obtain comparable accuracy in conversion to Fahrenheit. A 2nd
degree polynomial was used to account for a slight nonlinearity
in the resistance per degree relationship. The relaticnship 1s:

R = 02.807 + 0.22245T - 0.0000172T2 (1)
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FIG. D-2 ESTIMATED ERROR FOR COMMON RANGE ADJUSTMENT
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Halenis

for 0 & T  100°F and R in ohms. From this equation the resist-
ances were determined to be 92.897 ohms at O°F and 114.969 ohms
at 100°F. The resistance of each thermometer was determined by:

92,897 Rap,1 114,969 Rap, 1
RO,'J_ = R 2 and RlOO,i = R . (2)
where R = resistance of reference thermometer at
329F = 100 ohms
Ro,i = resistance of thermometer 1 at 0°F

Rico,1 = resistance of thermometer 1 at 100°F

resistance of thermometer i at 32°F
(Standards Laboratory of SRL)

it

Raz,1

Equation (2) may be stated simply as:
Ry, 1 = 0.92897 Rgp,y 2and Rigo,i = 1.14969 Rgp 3

To calibrate the system, two sets of calivration resistors
were constructed. One set has a resistor near 93 ohms for each
temperature channel and the other set has resistors near 115 ohms.
Fach set is plugged into the system 1n turn to adjust the zerc
and range of each measuring circuilt. Each calibration resistor
was also measured by Standards Laboratory of SRL to correlate
between the individual thermometers and resistors for each channel.
The zero adjustment for each measuring circuit was obtalned as
follows:

Rap, 1 T
e (Rc,i - RO,i) £2 for T near °F (3)

d
Tz,1 = aRr

z,1 R
where Tz,i = temperature calibration point near the zero
end for each channel i, °F
Rc,i = rezistance of caiibration resistor 1, ohms

adT/dR temperature derivative near 93 cohms for the

reference thermometer

Values of Ty calculated by this method will be the temperature
at which the particular channel should be set by the zero adjust-
ment. However, this will not be the total zero offset as
explained later.

The range of each measuring circuit is determined as follows:

‘ z2,]1 dT 0
—u--m-———, —_—
Tg,1 = TR (Re,1 - RlOO,i) = for T near 100-F (4)
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where Ts,i = temperature calibration point at the upper end
for each channel i, °F

To determine the total zero offset, a resistance thermometer
of known calibration was placed in a Dewar and kept at the ice
point temperature. This thermometer was put Into each measuring
circuit, *n turn, at the elevation of measurement. This permitted
a determination of the correction that must be made to account for
differences in lead reslstances for the two current leads of each
resistance thermometer, This correction is a signed value and
must be added algebrailcally to the zero offset determined earlier.
Before this determination can be made accurately, it is necessary
to adjust the zero and range of each measuring circult to the
values determined for the particular thermometer being used as
a reference., This correction is determined by

Ly = (32 - To,4) - T, 4 (5)

where I, = lead resistance correction for channel i, °F

Tc,i = indicated temperature with reference thermometer
at elevation i, °#%

known zero offset if channel 1 was not calibrated
to exactly zero for the reference thermometer, °F

Presumably, this determination will only be necessary to estab-
1ish initial calibration corrections, and should remain constant
for all.conditions,

To summarize, the callibration procedure is performed accord-
ing to the following steps:

1. Determine zero offsget due to lead resistance,

a) Calibrate all channels to the resistance
thermometer being used as a reference,

Set T, 3 and Tg 4 according to Equations

3 and ﬁ, respectively.

2, Determine zero calibration point,

R
3z, 1 daT daT o
Tz,i = HHELP (Rc,i - RO,i) ar - Lis dr 4.494 °F/ohm

3. Determine range calibration point.

=]

l

Roz, 1 (% 4T d

= o]
TS,i = R C,i - RlOO,i) dR - Li; a = J4’.568 F/Ohm

=
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This method of calibration accounts for errors introduced
by differences in lead resistances and differences in individual
resistance thermometers. After calibration, the indicated temp-
erature from each elevation should be real and no further
corrections should be necessary. Table D-II is a complete cali-
bration calculation for all elevations at the tall tower, The
absclute temperatures measured with this system are expected to
be wgthin +0,5°F, and the relative temperatures to be within
+0,3%F,

TABLE D-II

Temperature Callbration Date

Indicated Temp Zero Range
with Reference Ice Point Calibration Calibration (Plug-in Resistors)
Elev., Thermometer, Correction, Offget, Cffset, Zero Range
ft °F oF °F °F Calibration Calibration
1200 33 -1.0 0.51 -0.6 -0.5 98.9
1100 32.5 -0.5 2.72 +1.2 2.2 101,2
1000 32.9 -0.9 -0.25 -2.7 -1.2 97.3
900 32,2 -0.2 -0.62 -2.0 -0.6 98.0
800 32.4 -0.4 0.25 -1.7 -0.1 98.3
700 32.0 -0.0 -0,31 +2.9 -0.3 102.9
600 32.5 0.5 2.33 40k 1.8 100.4
450 32.5 -0.5 -1.3 -0.4 -1.8 99.6
300 32.8 -0.8 -0.25 -3,1 -1.0 96.9
120 32.8 -0.8 0.49 -2 0.3 97.9
10 31.1 +0.9 0.29 -1.7 1.1 98.3
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APPENDIX E
WRED ~ DATA ANALYSIS PROGRAM

CODE DESCRIPTION

WRED 1s a FORTRAN IV ccde written specifically to analyze
the SRL meteorologlcal data and estimate probability distributions
of whole body gamma and thyrold inhalation doses, and is beilng
used on the SRP IBM System 360/65 computer. This code processes
complete data samples individually and compiles statistical infor-
mation according to specified input options., Options avallable
are:

Option 1 - Wind Speed and Direction - Wind speed frequency dis-
tributions are determined for each of the 6 wind set
elevations, and, in addition, the wind speed frequency
distributions are tabulated by eight 45° wind sectors
each for 2 selected elevations.

Option 2 - Stability Classificatlions - Temperature gradlents and
wind speeds at 2 elevations are used to determine
stability conditions for each data set. Results are
classified according to lapse rate magnitude in °F/100
ft and the caleulated horizontal dispergion angle, T,.
Negative or zero lapse rates are considered unstable,
and positive lapse rates stable.

The number of unstable conditions with an inversion
below are determined for each elevation and tabulated
according to inversion intensity.

The number of possible fumigation events, defined as
the number of times the lapse rate at each elevation
changes from posltive to negative with magnitude
greater than 1°F/100 ft, are also listed.

Wind speed frequency distributions by stability claszegl-
fication are tabulated for each elevation by eight 45°
wind sectors,

Option 3 - Dose Calculations, Upper Level - The frequency of

: occurrence of both whole body and thyrold doses may
be determined as a function of downwind distance or
either type dose dlstribution may be cbtained sepa-
rately by specifying the proper option.
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Option

Option

Option-

Option

Option

Option

Optidn

Option

Dispersion Parameters, Upper Elevatlon - Measured dis-
persion angles, 0, and O, , may be specified or may be
derived from wind speed and temperature data accordlng
to the BNL method.

Dose Calculations, Lower Elevation - Same as Optlon 3.

Dispersion Parameters, Lower Elevation - Same as
Option 4,

Include Previous Statistics - Provision 1s made to
consolidate statistical data from previous Jobs by
input from punched cards, Considerable cautlion should
be exerciged to ensure that all statistical data corre-
gpond. to the same elevations and downwind distances

and that selected options are compatible.

Punch Statistics - Compiled statistlcs are provided on
punched cards for inclusion in subseqguent Jobs. Each
category is sultably identified to facilltate input
deck makeup.

Whole Body Gamma Source - The gamma source term may be
derived from individusl isctope input or from tabular
valueg included within the, program. Tabular values
reflect a 1000 MW release inventory of 100% of the
noble gases and 0.05% of the iodines.

Time Averaging - Instead of treating each data sample
individually, this option allows data to be averaged
over a specified number of samples to estimate doses.

Edit Previously Punched Cards - This option allows an
edit of any complete set of punched cards that have
been obtained from periocdic data processing.

Additional details of the various input options may be found
in the Input Data Preparation Section of this appendix.

The code is composed of several subroutine programs that are
controlled by the main program. A discussion of each program is
presented in the same order that data processing 1s done with
regard to each data sample, Figure E-1 is a flow chart showing
the data processing sequence, A complete listing of the FORTRAN
gource deck is included at the end of this appendix.

R
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MAIN PROGRAM

The main program controls all input data, cards and tape,
within the program except for the data as specified in Option 7
and controls all logical data processing and output data with
subroutine programs, After computer core initiallzation and all
card input data are read in, the processing of the meteorological
data samples (from magnetic tape or tapes) continues until one
of three conditions occur:

1) The last data time interval (as specified by input
control cards) has been processed.

2) A volume end of file is encountered on the magnetic
data tape being processed. This condition will
occur when the tape end of file is encountered on
the last tape of a sequential processing of one or
more data tapes constituting the volume (or may
cceur erronecusly if the Job Control Cards are
improperly punched).

3) An error is encountered in attempting to read the
data tape. Thils mey signify either tape error or
computer error,

Upon the termination of individual data sample processing,
the accumulated statistice from all samples are processed and pro-
vided as cutput according to the options specified. This output
will pertaln only to the data processed in the current job. If
previous statistics have been supplied, they wlll be combined with
the currently processed statistics, and the complete output based
on previous and current results are provided.

SUBROUTINE ZERO

Clears pertinent areas of core storage and initializes cer-
tain arrays that are used in the program,

The following routines are called in seguence by the main
program for each data sample assuming dose calculations for only
one release height,

SDDAT - Classifies wind speed at 6 elevations in increments of
1 meter/sec and wind direction at 2 selected elevations

by azimuth in eight 45° sectors.
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TDAT

CAT1

DOSE

SIGMA

RAD

Stability classificatlions are determined by computing
temperature lapse rate from 6 elevations, This sub-
routine processes the data for stable conditioms,
Unstable data are processed by called subroutines,

Processes stabllity data for the upper elevation 1f
determined to be unstable hy TDAT.

Same as CAT], for lower elevatlion.

Estimated doses are calculated assuming a release of
fission products and also assuming the meteorcloglcal
parameters of the current data sample persist indefl-
nitely. The dispersion parameters are dependent on the
gtability conditions determined in TDAT and specifiled
input options. This subroutine utilizes subroutines
SIGMA, THY, and RAD.

Dispersion coefficients are determined from measured
data using the BNL correlatlons. 0y and ¢, are deter-
mined as a function of wind speed and stabllity or are
taken as the values measured by the sligma computer,

Thyrold doses are estimated from the computed ground
level concentrations of lodine isotopes and classified

~according to dose magnitude and wind direction.

DBTERP -

Whole body gamma doses are estimated as the product of
the total gamma source, the appropriate space distribu-
tion integral as determined in DBTERP, and the dose
conversion factor. Esatimated doses are classified
according to dose magnltude and wind direction. If the
standard 1000 MW release inventory 1is specified by
Optione 4 and 6, the gamma source 18 determined by
tabular values of the total gamma source as & function
of wind speed and downwind distance. Interpolation
between tabular values iz accomplished by Newton's
forward interpolation method. This subroutlne deter-
mines the total source for wind speeds between 0.5 and
32 meters/sec.

This iz a double interpolation routine that uses tabu-
lated valuee of the space distribution integral to
determine the proper integral to be assoclated with

the meteorological parsmeters of the current data set.
Thege tabulated integrals are supplied as input and are
unique for each release helght of interest. Tables are
constructed as a function of ¢, and the ratio cz/cy by
the mathematical procedures described in RADOS.®
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DAVE - If Option 10 is used, a running average of N dose esti-
mates is updated for each data sample and release helght,
where N is an input parameter.

After processing has been completed for the 1lndlvidual data
samples, the followlng sequence of routines are called by the
main program: ’

REED - If previous statlstics are to be included wilth current
results, this informatlion 1s read in from punched cards.

DATGP - Currently compiled statistics are processed to determine
percentages, etc., and prepared for output.

ouT - A complete output listing is provided that pertains to
the currently compiled data only.

REED - Currently compiled statlstice are provided as punched
card data for use in subseguent Jobs.

DATGP - Combines old and new statistics that are reprocessed
for listing as output.

The combined data are listed.

ouT

REED - Combined statlstics are provided as punched card data
for subsequent use as input.

INPUT DATA PREPARATION

Input data requirements are listed by card type 1in the
sequence required for proper Job execution, Input formats are
given for each card type. '

Card Type 1 (20A4) Title Card

Alphanumeric informstion to supply identification Information
for ocutput data.

Card Type 2 (21I3) Options

NOP(1) - Wind speed frequency distributions and wind
direction distribvutions

0 - No
1l - Yes
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NOP(2) - Stability clasgifications and inversion data

0 - No
1l ~ Yes
NOP(3) - Dose calculations for upper elevation
0 - No calculations
1 - Whole body gamma dose only
2 - Whole body gamma and thyroid dose calculations
3 - Thyrold doses only

NOP(4) - Horizontal and vertical dispersion sigmas for
upper elevation

0 « Calculate sligmas
1 - Use measured sigmas

NOP(5) - Same as NOP(3), lower elevation
NOP(6) ~ Same as NOP(4), lower elevation
NOP(7) =~ Read in previous statistics

0 « No
1l ~ Yes

NOP(8) - Statistics output on punched cards

0 - No
1 ~ Yes

NOP{9) - Gamma source term

O - Use tabulated source
1 - Compute source from isotope input

NOP(10) - Data averaging
0 - No
1l - Yes
NOP{12) - Edit previously punched cards only
0 - No
1l - Yes
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NOP(13) - NOP{20) - Not used
NAV ~ Number of samples over which data ls averaged
Card Type 3 (13) Number of Downwind Distance (1 g NDST < %)

Card Type 42(5E10.5) Distances and Normalizatlon Factors

TDIST(N) - Downwind distance at which dose estimates are

calculated

FACT(1,N} - Normalizatlon factor for whole body gamma dose,
upper elevation

FACT(2,N) - Normalization factor for thyroid inhalatlon dose,
upper elevation

FACT(3,N) - Normalization factor for whole body gamma dose,
lower elevation

FACT(4,N) - Normalization factor for thyroid inhalation dose,

lower elevatlon
One set of parameters per card, up to N cards,
Card Type 5P (13) Number of Gamma Decay Chains |

NGAM - Number of decay chains (1 { NGAM < 20) used to
determine total gamma source

Card Type 6P (6E10.5) Gamma Source and Related Constants for
Decay Chains (1 £ N g 20) J

GAM(N) - Parent source, Mev/sec

DEC(N) - Parent decay constant, sec™?
ENG(N) - Parent decay energy, Mev
DGAM(N) - Daughter source, Mev/sec
DDEC(N) - Daughter decay constant, sec™ '
DENG(N) - Daughter decay energy, Mev

One decay chain per card, up to 20 cards.
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Card Type 7° (8E10.5) Integral Table Definition (upper elevation)

STKH1 - Helght in meters of upper release elevatlon
XIN1 - Number of X-coordinate entries, maximum = 50
YIN ~ Number of Y-coordinate entries, maXimum = 50
HX1 - Gy increment

HY1 - 0,/0y increment

Card Type 8¢ (8E10.5) Integral Table (upper elevation)

Z1{I,J) Source distrlbutlion Integrals entered 8 per card

A1l X-coordinate entries (I} for a glven
Y-goordinate (J) are made before the J index
is varled.

Card Type 99 (8E10.5) Integral Table (lower elevation)

STKH2 )

XIN2 ) _

YINZ ) - Same as Card Type 6
)
)

HX2 -~

By2 -

Card Type 109 (8E10.5) Integral Table (lower elevation)
72(I,J) - Same as Card Type 7

Card Type 11 (13) Number of Iodine Isotopes

IS0 - Number of iodine isotopes (1  ISO € 5) that are
used in estimating thyrold dose

Card Type 12° (8E10.3) Iodine Source at Release Point and Related
constants (1 L N 5)

COMSOR(N) - Source, Mev/sec

AMDA(N) - Decay constant, sec™?
BIEN{N) - Biological elimination rate
EGMM(N) - Effective beta energy, Mev

2 1sctopes per card, up to 3 cards.
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When data are being processed 1t 1ls necessary to speclfy the
data record number at which the processing is to begin. In addi-
tion, it frequently becomes necessary to skip certaln records
depending on the type of analyses being performed if particular
sensors have known malfunctions or errors., The method used to
control data selectlon ig to read in an array of record numbers
that may be Interpreted as sgingle record skips or block record
skips. The record number may alsc be flagged to cause information
to be read in that will designate whlch tower sensors to use for
the data analyses as lndicated below.

Card Type 13 (1%, I10) Data Control Parameters

NST -~ Number of record numbers to be read in

NSTART - Record number at which data processing is to begin
Card Type 14 (8I10) Data Control Record Numbers

NDAT{N) - Record numbers (1 £ N 500} entered in sequence
and interpreted by the cocde as follows:

a) If NDAT(N) is positive and less than 108,
NDAT(N) is interpreted as a record skip.
When dsta have been processed up to record
NDAT(N), this record is skipped and data !
processing continues to record NDAT(N+1).

b) If NDAT(N) is negative and its absolute value
is less than 10%, NDAT(N) is interpreted as a
bloek gklp. When data have been processed up
to record NDAT(N), all records to record
NDAT(N+1) are skipped end processing continues
to record NDAT(N+2).

c¢) If the record NDAT(N) is entered as (Record
number + 10°), this directs the computer to
read lnput. information deslgnating which data
shall be used in the analyses. This condition
is always required for NDAT(1l). Data process-
ing continues as in a) or b) above,

card Type 157 (19) Wind Set and Temperature Elevations

K81 - Wind set elevation reference number for upper
elevation

KS2 - Wind set elevation reference number for lower
elevation
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KS3 -

NT(N)} -

Card Type 16 (

NCOR{N) -

Card Type 17 (

NPD{N) -

Wind set elevation reference number for computing
wind speed at an elevation of 100 meters (Uigo)
a8 required in the BNL correlations.

Temperature elevation reference numbers required
for stability analyses. Temperatures at NT{(1)

and NT(2) should be above and below the upper
elevation of interest. Temperatures at NT(4#) and
NT(5): should be above and below the lower eleva-
tion. NT(6) should be 11, the lowest temperature
elevation. Six temperature reference numbers must
be entered.

613) Temperature Corrections

Zero corrections may be applied to the temperatures‘
corresponding to the elevation reference number
entered.-on Card 13. Corrections are entered in
integer form to tenths of a degree fahrenheit.
Fill-1in with zeros or leave blank if no correctlons
are desired.

613) Wind Speed Data Rejection Elevations

Wind speed data from malfunctioning speed sensors

may be excluded from the speed frequency analyses :
by entering a number greater than 0 1In the fleld
corresponding to the wind set reference number.

This exclugion will be effective during sny given

time interval as explained in the preceding Card

Type 14,

Card Types 15-17 constitute a data set that must be supplied

for each data

control record number (Card Type 14) that is entered

as (Record number + 108},

H o0 o
1

Superscript Definition

or 5 is >0,

or 5 1s >0 and <3.
is >0 and <3.

ig >0 and <3.

or 5 is >1.

Required if Option
Required if Option
Required 1f Option
Required 1f Option
Required 1f Option

W www

'Sensor elevation reference numbers are

shown in Table E-I,.
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TABLE HE-1

Sensor Elevation Reference Numbers

Temperature
Sensors Wind Sets
Elevation, Reference Elevation,
feet Number feet
1200 1 1000
1100 2 800
1000 3 600
900 &4 450
800 5 300
700 6 120
600 7
450 8
300 g
120 10
10 11

In addition to the above Iinput requirements, 1if previously
compiled statistics are to be included with the current Job these
data must be supplied on punched cards. It is generally only
necessary to insert these cards at the end of the above data in
the same seguence as punched by the program. Partlcular care ‘
should be given to ensure that downwind distances and normaliza- '
tion factors for the previous and current job are compatible in
both magnitude and sequence. If dose calculations are performed,
the specified release helghts must also be the same,

If tabular values of the gamma source as a function of wind
speed are specified in Option 9, the downwind distances must
correspond to the distances for which these values were computed.
These distances are 2, 8, 13.5, and 40 km, and must be entered on
this same sequence up to the greatest dilstance entered.
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COMPILER OPTIONS — NAME=

c
C

230

201

70

1
2]

31
L6

24

WEATHER REDUCT ION PROGRAM — TALL TOWER DATA

COMMON Z1450550FZ2(50,50) s XINLeXINZoYINLy YINZ¢HX1rHX2pHYL sHYZ »
1 NIXMgNIYMoMIXM, MIYM,NREC

COMMON 7SPDL/ NSU63sNDHIS) sKD1¢KD2 9 KHLsKHZ fKSL9KS24 K534 NORP (MSHIS)
i +NSPDI6)

CUMHON /TEML/ TEMP (61 QRIS s TELLLL) 4NT (6}

CUMMON /DOSL1/ NOPlZOl.EL(&J.NS[GHA(#I

COMMON 7DDS2/ DSTX(4)sDUSTXI4) ¢TDISTU4) ySTKHL:STKHZ¢NDST+H5Q1,H5Q2
1 . yHHSQLeHHSQ2 oFSTKLsFSTKZ ¢ FACT (445)

COMMON /GAMM/ NGAM|GNU.GAHi20).DECIZO)|ENGIZD].DGAH[ZOI.DDEC(ZO!!
i DENG (20}

COMMON /THYD/ COMSOR(5 ) +BIEN(S) ¢ EGMMI5) + AMDALS) 4150
COMMON FTTLE/ WORDS(20)

COMMON 7DAV/ LIO(4s%)eNAVSAY

DATA T/*RY/

REAL®S TIML,TIMZ,TIN3, TIN

CALL TIME (T.TIML)

CALL EFTNIB)

DIMENSION NDV (&) ¢ITENP {11) +NDAT 19991 +NCORLG)

HERR=(Q

NDCT=0

K5T=0

GNU=5361E-13

KREC=0

NDRP=0Q

DO 230 I=1.+4%

DO 230 J=1l.4

LZO{1edi=0

CALL SETBTF

CALL ZIERO

READ {5,2) (WORDSIii).1=1,20})

FURMAT (20A4)

WRITE (642013 IWORDSHAI)eI=l,20]

FORMAT {'1%¢30X,20A4)

READ (5¢83% (NDPL1).,I=1+20}sNAV

SAV=NAV

IF{(NOP{3)<EQ. Q) JAND.LNOP(5}.EQ.0))G0 TO 3

READ {548} NDST

DG T 1=kyNDST

READ (55201} TDIST([J.IFACTINuI).N*l 4}
DSTX(Ed=,15%#TDIST{ 1) %%, 7]

DUSTX(13=.045%TD1STIL) *%,86

IF(NOP(9)4EQ.0}) GO TO 65

READ (5+8) NGAM

00 70 1=l ,NGAM

READ (S.ZO) 1GAMIT JoDEC U1} pENGIED +DGAMIL) ,DDECL 1) +DENGLT)

}
IFL{NOPI3).LT+1).0R. (NOPL3).GT.2)) GO TO L6

READ (54200 STKH1, XINL+YINLsHX1,HY1
H3Q1=5TKHL ¥%2

HH5Q1=H5QL/2.

FSTK1=STKH1#3,28

NIXM=XINL+.1

NIYM=YIiNl+.l

DO 31 E=14NIXM

READ (54200 (ZilIpdded=1loNivM}
IF({NOPI5).LT.1).OR. INGP(5).GT.2))G0 TO 3
READ (5,200 SiKH2, XIN2 ,YIN2,HX2,HY2
H5Q2=5TKH2**2

HH5Q2=H%Q2/2Z.,

FSTK2=STKH2¥3 .28

MIXM=XINZ2+.1

MIVYM=YINZ2+.1

00 41 IsloMIXM

READ (54200 {2201y Jlad=1oMIYM)
IF(INOP(3}.LT.2) ORANOP(5).LF. 203 GO TO 24
READ (5+8) ISD

READ (5,20} (COMSDR(I];AHDA(II.BlENlll.EGHHlIl.ISl'ISDI
IFINDPI12}.6T.0)G0 TO 4

READ (54900 NSTsNSTART

READ (5,90} (NDATULksI=14NST)
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101 KS5T=KST+#1
NSTP=IABS{NDATIKST H)
[FINSTP.EQ.Q) GO TO 4
IFINSTP.LT.1000000) GO'TO S
READI5,84END=5Q) KHI KHZsKS1+KS2,KS3ANTII),I=1,6)
READ {5,8} (NCOR(L},I=1,6)
READ (5,8} (NSPD(I}, I=1,6)
NSTP=NSTP-1000000 }
90 FORMAT (8110}
BO 1% I=1,5
KML=NT{k}
KM2=NT{I+1}
19 DH{E}=TEL{KML)-TEL {KM2} .
5 READ {20 ,END=4,ERR=49) NREC, IDAY,IHR o IMIN LITENPILF21=1,11),
LENSLJ) 3050560 ¢ ANDH{K D¢ K=1 60y INDVIL Y yL=01 440 ¢ INSIGMAIM} sH=1 440 s NRN
60 FORMAT (I8,17i4/1014)
NOCT=NDCT+1 ‘
IFINREC.LT.NSTART)GG TG 5
IF{NREC.EQ.NSTART) WRITE(64202) NREC,IDAY, [HR,IMIN
202 FORMAT (' DATA PROCESSING BEGINS AT RECGRD NUMBER', 17,314}
IFINREC-NSTP)LB0, 170,170
170 WRITE (64204) NREC (IDAY.[HRsIMIN ]
204 FURMAT(' DATA PROCESSING WAS INTERRUPTED ON RECORD NUMBER',I7,314)
IF{NDAT(KST) }171s5+L0L .
1TL KST=KST+1
NSTART=NDATLKST)
GO TD 101

180 DO 111 I=146
JENTLT)
IFIITEMPLJ).LT.20) GO IO S
111 TEMP(II=ITEMPL{ J}+NCORL I}
FFINOPL1).GT+0) CALL SODATEL5,813)
13 IF(NOP{Z}).6T.0) CALL TOAT
IFC{NOP{3)+NOP(5)} .GT.0) CALL DOSE
GO TO &
4% WRITE (6,42) NOCT
IF(NERR.GT.3) GO TO 44
WRITE 15,43} NERR
44 NERR=NERR*1
IFINERR.LT.10J GO TQ 5
WRITE (6+47)
%7 FORMAT (' BAD TAPE ON UNIT 20, OR IT 15 BEING REAU IMPROPERLY?)
NRITE (65483 1DAY, IHR; IMIN
48 FORMAT (* LAST DATE AND TIME READ IN ES5',14,2I3) !
GO TO 4
50 WRITE{6+5L) NREC,1DAYy IHR IMINoNSTP
51 FORMAT(* INSUFFICIENT INPUT DATALAST RECORD PROCESSED WAS* ;164314
Le*NEXT INDICATED STOP WAS'+18)
4 CALL TIME {T,TIM2}
STIM=ITEMZ=TIM1} /6000,
CALL REED (1)
IFINDCT LLE.L) GO TD 721
CALL DATGP{L)
CALL DUT{1) .
IFINOPI8).GT.0) CALL OPENI3362)
CALL REEDI2}
IFENGPL{T).EQ.D) GO TO 12
721 CALL UATGP(2)
CALL QUTL2)
IF (NOP(B).GT.GQ) CALL OPEN{3352)
CALL REEU()
IFINOPIB)Y,.GT,.0) CaLL DPEN{3262)
8 FORMAT (2113}
12 CALL TIME {T,TIM3)
PTIM={TIM3-TIM2) /6000,
WRITE (&545) STIM
WRITE (&446) PTIM
42 FORMAT {* ERROR OCCURRED IN READING RECORD NUMBER':Ib6})
43 FORMAT (* NUMBER OF READING ERRORS ENCOUNTERED I5°,16)
45 FORMAT (*1DATA PROCESSING TIME 15%,FT.2." MINUTES*}
46 FORMAT {* JOB QUTPUT STEP TIME 1S',F7.2,"' MINUTES"}
9 FORMAT (24144213)+13)
1E FORMAT {613,5F6.04
20 FORMAT {8E10.5)
sT0P
END
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LLMPILER UPTIUNS = NAME= MAIN)OPT=00,LINECNT=50, SUURCE yEBCU EC y NULTST o NUDECK yLUAD MAP (NUEDIT, 1D

SUBROUT INE ZERD

CUMMUN /STABR/ LUNI{4r6) JLUNZ2L4»6) yLUNIVLIIG) sLUNIV2(6) 4L STALLGI,
2 LSTA246) ¢NFLNF24NCTLyNCT2, CTTEMLFUMLLFUN2,

3 PFUML, PFUM2

COMMON FDUSE/ NUPL20)ELIGIsNSIGMALG)

CUMMON /0US3/ RDSLI498:211aTDS10408121) sRUS2(48941)sTOS2{49B441)

1 CTWBUL,CTNBD2 4 CTTYDLsCTTYDZ2, TMAL(A) o TMR2L &), RMXLL 4]y

. RMX2 (4)y MGAMLI 4D yMGAM2L4) s MTHY L L4 ) 4 MTHY2(4)
LUMMUN /00547 UNBSOLBy4L) o STO50(8,4L)sUN2COIB+0L) 1572001041y

i C PUBSCUBs41)+PSB50(B141),PUZ00LE,411),P5200(8441)

COMMUN FDANC/ NINCEZL) +NONCU41) oNTIN{SL}

COMMON /DGP2/ NSRLZ2L,6 1 pM3(8)sMal{B)+MSP3(3421) sM3P4LBs2111LUNI(4y0
TeLUNG(4 o6 ) pLUNIVIT6) yLUNLVAGL6) JLSTASLO) +LETAGLE)
NE3sNFayNCTIaNCT4 TEMCT s woLICT y wow20T s TYULLT » TYDZET

SUNUP (B +41) ySTUP (B, 4L1) sUNLULB4L) e 5TLULE41) 1 K053 14984210,
TUSI it g Byl LY QHOSH T4l osl ), TUSSL 498 941k 4WSULT L TWS LS ]
CUMMON /TEMLY TEMP (&) DHUG»TELLILLIaNT (6]
COMMUN £ 5PD27 -NSPL2Lyo) o MLLt ) s M2{8) ¢MIPLEB21}sMSP2(8521),CTHSD
REAL#G NUNC '
CALL CLEARINSP 4485}
LALL CLEARINSR ¢45840)
CALL CLEARILUNEsSL)
CALL CLEARIRDSLo4004)
GALL CLEAR(UNBSO 926240
TEL{L)=120.
TEL(23=110.
TELU3)=100.
TELl4)=9C,
TEL(5}=30,
TeL(u)=T7C,
TELL Tb=60.
TeL lob=45,
TEL19)=30.
TEL{12)=12.
TELtlli=1.0
ELLL)=1000.
EL(2}=800.
EL(3)=600.
ELl4}=6450.
EL{5)=300,
ELio)=120.
WINC(Ll)=5
DU 35 122,20
35 NINGIII=NINC{I=L)+D
NINCI2L)=100
NONCI1)=2.5
DU 4l [=2,40

41 NUNCLLIsNONGE{i=1)+2.5
NONC(44)=100.

RETURN
! END

o
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COUMPLLER UPI1UNS ~ NAME=

v

- %o

w

<t

22
23

24

25
26

39

SUBRUUTINE SOUAT [k ,%)

CUMMUN FSPOL/ NSEGIsNUHIGH KDL +KD2 yKHLy KH2 3 K5 1y K52, K53 ¢ NORP s WSMIL 6)

WNOPULE)

L .
COMMON S5PU2S NSPLZL46) +MLIB) o M2IB) MSPL{8,21) . M5P2{0,21),LTHSD-

1 NdLTiE)
LEANUHIKHL}-36C155 096
NUR1=NUHLIKHL)

b 10 v

NUR 1=aDH{KHL )= 36C
LF(NDHIKH2)I=36C) T2 348

NURZ=NOH{KHZ)

GU Tu 1O

NURZ=NDH[KHZ) =360

KV1=NUR1/45+]

KUZ2=SNORZ/45+]

ITFEIRUL T o 81 s LK { KU2a GToH)} RETURN L
MLIIKOLI=MLEKDL }#)

MclkDZi=M2ERD2i+1

o & J=l,b

TF{NSPDLU)LGTLC) GG TU 4
AFLINSTII 20T 9COD e Ro{NSLJ)2LT40)) NSLJI=0
W5=NS(J)

WSMLJ)=WS%,0447C3

NolJi=wi#0.447827

TFENS{JI-19931 oL g2

K=NS{J33/10¢]

Gib Tu 3

K=21
NOPLKrJI=NIP{Kpdi+1]
NoSCT{Jb=mniwstTLJI+]
CLUNTINUE
IFINSIKHL) 199021201422
MK=NSLKHL)/1G+ 1]

GU Tu 23
ME=Z]

MAP LIKOL pMRI=MSPLIKDLy MK} +}
TFINSTRHZY~199024%, 24445

ME=N5(KH2Z)/10+1
Gu TG 26
MK=21
MOP2(KDZ s MKI=MSPZLKDZy MK} +1
ClwSu={TwSD+1.

RETURN 2
END
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CuMPliiw UPTLUNS = WAMES

lg
19
20

21
22
ie

2
3

MA TN UP TH00 L INECNT #5049 SOURCEEBCDIC yNOLISTyNUDECK ¢ L DAD ¢ MAF yNUEDIT4 R0

SUSRLUTINE TOAT
LUMMON FOUSL/ NOP(&O).ELI&I'NSIGMAIQJ
CUMMGN /STABLYS LUNLG4y6) jLUNZ(4,6) LUNIVLEG) ,LUNIV2LE) 4LSTALIG)

CUNRMUN
CUMMUN
CiMMuN
CuMMun

LLMMUN

f5Pul/
/TEM2/
/Temi/
/uusas

foas4/

LSTAZ (G NFLyNFZyNCTLaNCTZ4CTTENSLFURL o LFUMZ
FEUM Ly PFUNZ
NSt )sNDHIO) yRUL4KD29KH1 KHZ s KSL o KS2y KSI ¢ NDRPy HSHIG)
NCUNL oNCUNZ s UBARL UBARZ»5100,UL00,DT(5) ¢TS5}
TEMP (& )y Uil a) s TELLLL) #NT(0)
BSTX 4Dy DUSTRIG o TOESTI4) s STKHL» STKHZ s NDST ¢ HS5Q Ly H5Q2
HHSQL JHHS U2 s FSTKLoF STKZ
UNBSCIBy41) +5TE5018e41) eUN200LIS,4%1)9ST200084%1)y
PUBSQ(Br41) 4P5850{By41)sPU200{B+41)+PS5S200(841)

CUMMui F51G7F STGYIa) +SIGLI4) s SIGALSIGEL+SIGAZ+SIGEZ
CITLH=CTIEM+] .

a1 I=

15

IF{OHCL) +EQeDW? DHILI=1,
UT{T =(TEMPLLI}~TEMPLI+ 1)) /70HII]

Licl)=

BT

EF(OT4LIWLEWQW) CALL CATLIAS)

NCUNL=L

S1GAL=2.
NETL=n5TLHL

Whi=]

LSL=LTiL/10+L

IF{LsleuT. .6} LELl=0
LOTARLLSEI=LSTALLLSL I+
UoARLZWOSM{KSLY #LFSTRKL/ELIKSL) tee,5
NCT1=nCT L +]
IF(UT 4 o k.Ds) CALL CATZLE2)

NLUNZ=L

3lGA2=2.
NST2=NST2+]

NF2=1

La2=LT{4)/10+1
IFIL32.GT.6) L52=6&
LSTA2(LS2)=LSTA2ILS21+1
UBARC=WIMIKS2Z) *(FSTRKI/ELIKSZH s, 5
NLT2=N0TE+1
NEBAML#UBARLS o B ¥l

NBAHZsUBARZS J5+1 .
IF{NBARL.GEa4 L INBARL=G L
TFINOARZ s T o4 LINBARZS4 )
TEINCUNLILTg17 41y

UNEBOIKOE s NBAR 1) =UNBDHO KDLy NBARLI+ 1.
G Tu 19
51650{KDLeNOARLI=STE50 (KDL ¢ NBAR L) +1 .
LFINCONZY 20920421

UNZOO (KD2 ¢y NBAR 2) =UNZO0 { KDZ s NBARZ)*1 .
wu Tu 22

SEZ00VRDE yNEARZ)I =5 T2C0 L KDZ (NBARZ I +] «

Lunt EnVE

RETUKN
Eng
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LCUMPLLER DPTIUNS - NAME= MATNYUPT=00,LEINECNT =50, SUURCE p EBCULC sNOLIST ¢ NUDECK oL UADy MAP ¢NOEDIT, 1D

SUBRUJTING CAT 1L *}

CLMMUN FUAdS1/ MOP{ZQlsEL{o s NSLIGMALY)

CUMMUN /5TABL/ LUNLI4s6) sLUNZI496) yLUNIVI(S) LUNEV2L6)4L5TALLG),

2 LSTAZ LG e NFLaNF2yHCTL o NCT2 CTTEMy LFUMLLFUMZ y

3 PFUML,PFUM2

CumMuN fSPul/ khlb),NDHlblvKUlpKDZ.KﬂL,KHZ.K&l.KSZv&SﬂpNDRP,HSMl&J

CUMMUN /SPU2/ NSPE2L00) ¢ MLIBEyM2(8) yMOIPLLB2L) yM3P2(8B+2]) s CTWSD

LuMtbd STEMES NCUNLsNCUNZ 2 UBAR L UBARZ ¢ 5100,UL0040TI3),LTI5)

CUMMUN fDUS2/ LSTX(4)yDUSTAIG) s TOISTI4) s STKHL ) SEKHZ,NDSTyHSQ L HS5Q2

1 W HHS QL yriHSW2 W FSTKL o FSTK2Z

CLMMUN /5167 3I6YLa)y516GL(4)351GALsS1GEL+51GA2,5IGEZ

ALUNLT=0

VMIOU2WoM IR 3) % (326 ./EL LKS3) ) %%, 25

UBARKLI=wSMIKRSL) * [ FSTIKL/ELIKSL) J*%,25

IHLiUOARL s Edede) oUH IUL00 oD I} RETURN 1

muTl=n{T1#]

S5100=23./U100+4.75

3loAl={S1uD=ULCO)/LBARL

debaslGAL/ LS.

NU=LEG+HL »

TF(NDGT o5) NU=4

Liv=lABSILE(Ll))/10+1}

ITF{LM.GT.6) LM=6

PUNLINUsLMI=LURNL{NU LM+

LM=0

DL 1 I=2,5

LELLTIL)o5T.0) LMSMAXO (LM LTI}
L CUNTINUE

KF=0

TE{INFLlecdell o ANUS LIABSILIILI).GELLO)F KE=1

IFIKF oEa0) bu TU 2

LFUML=LFUMi+L

NF1=0
2 Ir{ilm.Ede0) RETUKN L

LM=LM/L10+]

IF{LM.GTeod M=6

LusnIvi{leb=LuniviciMd+l

RETURN 1

END

CuMPILles UPTIGNS — NAME™  MALN WP T=00,LINECNT+ 504 SUURCE  EBCDIL yNULI ST NUDECK s LOAD ¢ HAP ¢ NUEDIT 4 1D

SUBKUGUTINE AT 2(%)

CLMMUi fDudLl/ NUP(20),ELIG)eNSIGMALSY)

CuMMLy F5TASLS LUNLUG» 60 sLUN2{46) sLUNIVLILO) LUNIVZIEILSTALIG),
2 LOTAZ{G) s NFLyNFZoNCTLeNCT 2 CTTEMLFUMLyLFUMZy

3 PEUM L PHUMZ ’ )

CUMMDN FSPULS AS 10 ) s NDHEO) s ROLsKDZ s KHL9KHZ ¢ K51 e K529 K33 s NORP ¢ WSHIG)

CUMMLIY /3PUZ/ NSPL2Leo ) sMLIBYgN2UB) ¢ MSPLID 2004 M5P 208213 +CTWSD

' CUMMUN FTEM2/ NCUNLyNUUNZUBAR]L fUBARZ ,S100,ULQD, 0TS LTIS)

CUMMUN /YuSes DSTXI4)I»DUSTX{4)y TOESTL4) pSTKHE(STRHZ, NDSTHSQLASE2
L HHAS W1 pHHSWZ $FSTRL 9 F 3TK2

CUMMON ZSEGY SIoYL4ds5I6Z14)sSIGALySIGEL,SIGAZ)SIGEZ

NLUNZ=C

VIC0=wiMIiKS 3} % (328 . /ELIKS3) ) #%, 25

UBARZ2=nSMIRY2 ) #IFSTKZ/ELIRSZ) I*%, 25

VFOlUBARL b e G el «DRTULO0.EQaO.)) RETURN 1

NCT2=ni T2+l

5100=23./U100+4.75

SIGAZ2=15uC*yl QO /UBAK Z

DEL=SIGAZ/LS.

NU=beorl.

[FINDLGT.4) ND=4

LM=1apS(LT4)) /ECe 1

[H{LM.GT.6) LM=6

LUNZAND s LM SLUNZ ING LM #]

iLm=0

IFILE{9) . 6T.00 LM=LTI5}/10+]

KF=0

IFCINF2obuwall o ANDo [TABSHLT{4) ) GELLO) ) KF=1

I (KFaBye0) U TU 1

LFuMi=LFUMZ+1

NF2=0
L IFILM«EwsQ) RETURN 1

IF{LM.GT o) LM=6

CUNIVZELM =L uNIVZILM)+ L

RETURN 1

EnD
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CUMPILER U

1

19
20

-~

21
22

o

k]

16

23
24

11
12

13
1o

25
26

17

18

PTIUNS =~ NAME= MAINyOPT=00,LINECNT=50,S0URCEEBCDICyNOLIST4NQDECK LUADyMAP¢NOEDIT,ID

SUBRUUTLINE OVUSE
CUMMGN lLISO.bC!.LJ(SO.SO),KINI.XINZ.YINl,YlNZ,HXl.sz.HYlgHVZ.
L NIXMyeNIYMyMLXMy MIYM,NREG

CUMMON /DUSL/ NOPL20},EL{6] +NSIGMAL4)

CLMMON FfuUS2/ DSTX141, DUSTX(4)TOISTI4) STKHI.STKHZpNDST-HSQl H5Q2
L ' s HHSW s HHSQ2 +F STKLyFSTKZyFALT (49 4%)

CLUMMUN D053/ RDSL1408,21):TDS1{408+210+RD52(4»8541)9TD5214,8, hll'
1 CTdﬂDl.CTHBDZ.CT[YDL.CTYYDZ.THXI(4)pTNx2l41|RMX1l4).
i RMX2(4)y MGAMEL &) o MGAM2 (4) yMTHYLL41) s MTHYZL{ 4}

CUMMUN /SPOL/ NS16) +NUHI6} (KDL eKD2 s KHL ¢ KH2 ¢ KSL K524 KS3y NORP s WML 6}
CUMMUN /SPD2/ NSPU2Lly6) yMIL8) yM2(B)} sMSPLIB 21} ¢MSP21821) CTHSD

CUMMUN /TEM2/ NCUNLaNCON2 yUBARL yUBARZ 510000100, 0TI5) LTS}

CUMMun /5167 SIGY(4) 1SIGZL4 51 0AL+SIGELSIGAZ,SIGEZ

[F(NUPLS) L EQ.0) GO TO 9

TF{{ULOQ.EUD o ANUS INCONZ W Edo0) ) UBARZ=0.

EFCLULO0.GT o0 buANL. (UBARZ WGT 0. 3) CALL SIGHMAL3,4,NUP (6} NCONZ,

L uBagz)

FF{nUPLS)LTa2) Gu TU 4

LU 2 M=l NDST

CALL THY{TDUS,UBARZ SIGY(N)»SIGZIN) »TOISTIN] ¢+H5J24HH502)

IFINUPTLO) o5ToC) CALL DAVELG2,6200%4,TDUS DEARN}

VBAR=TDOS

KIY=UBAR/ L2+9%FACT 14 4N) ) +1.000001

1r(UBAR+GT «TMAZINY } MTHYZ2{NI=NREC

LFIRTYSGTo4did KTY=4]

THMX2INI=AMAXLLTMXZ (N} DBAR)

TUSZINIROZ2 9 KTYI=TUS2 INsRD2sKTY I+ 14
LunTINUE
C1TYD2=CTIYDZ+l.

IFINGPIS).GT2) 6L TU 9

LF{NUP{9}.GT.0) GL TOD 7

U 8 wN=1.N0ST
LALL RAULADUS yUBARZy SIGY (NI pSIGZINI 2TOLSTINE pSTKH2,Z2p KINZyYINZ,

L T HX2yHY¥2 e MIXM MIYMoN)

LF (NUPELUDoGTLC) CALL DAVELLB 4622, 3yRDOSyDBAR,N}

JBAR=RLUS
RRAUSULAR/ L2 S¥FACTO3, N 1+1.000001

IF[DBAK T JRMX2ZINI T MOAMZIN)=NKEC

[FIRRADLT a4k} KRRAL=4]

KMAZ2 ()= AMAXL L RMR2 (N )y DBAK}

RUBZIN ¢ KU2 yKRAL)=RUSZ{I N+ KDZ2 e KRAU) +1 4
LunT LinUE
LiwsDZ2=Cindudtie

IFINUP{3).EWa0) GU TO 1B

IF((UL00eweQs No AND {NCONLGEQO} ) UBARL=0.

TFI{UBARL.GT 04D JANDLULOO.GT.04)) CALL SIGMALLs2yNUP[4) oNCONLy
L UBAK1)

IFINUPI33.LTs2) Gu TG 13

DU 11 N=RyNDST '

CALL THYLTDUSyUBARLeSIUYINI o SIGZIND #TUISTUN) vHSULoHHSUL)

IFINUPLLO) +iTaC) CALL DAVE{GLLeE24,2,T00S,DBARN] "
DoAR=TDUS
RTY=DBAR/ (S .#F ACTI2,N) ) +1.000001

IFLUBAR T THXLIN) 3 MTHYLIN)=NREC

IFIRTY GTL2L) KTY=21
TMX1UN}=AMAXLL IMXLIN}» UBAR)

TOSLINSKOLsKTY J=TOSL4N s KDL KTV I+ 1.

CUNTINUE
CTIYD1=(TTYDl+ 1.

IF(NDPi}).GT-ZJ Gu 70 18

IFINUPL9).6T.0) GO TO 16
oU 17 N=1,NUST
CALL RAD{KUOS ¢ UBARLoSIGYINY o SIGZIND oTOISTUIN) oSTRKHLy L1+ XINL YINL,

1 HXLaHYLsNIXHy NIYMyN)

IFINOP(10)6TC} CALL DAVEIGLT#E2641+RLOS,DBARIN)
UBAK=RU0S
KRAD=DBAR/ LS+ ®FACT {1,N))+1.000001
EF{DBAR +GT.RMXLINI } MGAMLIN)=NREC
IFIKRAD.GT.21) KRAU=21
RMXLINI=AMAXL{RMX] (N)}y DBAR)
RDSL{N4KDL s KRALI=ROS1INs KDL ¢KRADI+ 1
CUNTINUE

CTWBDL1=CTWBD1+1.

RETURN

END
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LUMPEILER UPTLUNY — NAME= MAINGUPT=00,LINECNT=5Q, SOURCE+ EQCUIC yNOLLISTyNGUECK s LUAD s MAP ¢ NOEDIT 1D

SUBKUJTINE SIGMRALNL NG s N3 N9 +UBAR)
- CurMun /3167 STGYH4) 516214}

CUMMUN FTEMZ/ NUUNLoNCUNZ UBARL 2UBARZ,S5100,U100.UTLShLTLD)

CuMMun Auusl/s MPI20X,eL{ib) ,NS1GMALA)

CUMMUN Fuuse/ LoTX(4 e BUSTXE4)sTOLST(4) oSTKAL STRHZsNUST oHSQLsHIQZ

1 tHH3 w1 s HSQ2 N

ITF{N3.EQ.d) Gu TG L

STuA=NSTGMALNT D

S>IGA=3IGA/40.

Ie(slvhasid s Z2e) SIGA=2.

SiuE=NSloMAlnNg)

S5iGE=a1GE/ 40,

IFISIGEALT 4 Q4% ) »1GE=0.4

PF{inG)l 343,5
L lE(NG«EQs0} Gu TOU 2

2liA=L.

ShuE=.4

LU FU 5
2 SIGA={51UuRUlOCH/ VBAR

Slob=D.7*51GA
3 Ju 4 N=lyNOSE

SlLY L I=sl6A®*DLSTX N
4 SIGLINI=SIGEROLETX NG

iy TURy
D J0 & N=Lleoawsi

STy (M b=>lGA%DSTX(N)
o IlGLIN)I=>IGExUSTXL(NIY

K TURN

Ehvu

CUMPILER UPTIUN> = NAME= MAIN,UPT=00.LINECNT=50.SUURLE.EUCDIL.NULIST.NUDECK.LUAU.NAP.NUEDlTulU

SUBKUUT INE TrY (TOOS sUB ARy SIGY ¢ SIGLyUST s HEMHHSQ)

L SUBRUUTENE TU CALCULATE THYRUGID INHALATION Lbose
CUMMUN #TAYQ/ CUMSUR(5 +yBIENES)sEGMMI5) ANDALS) 150
IF{UBAR.GT.0.d 60U TO 1
TBUS=0.

RETURN
1 PIMU=3.141593%UBAR J
TIME=DST /Ub AR
! W2sle /P IMUESICY %5 b62)
S1GL2=51GL*816L
Tuus=0.
: CHl=WIBEXPI-HH$Q/S 1G22}
0 19 1=1,150
CHISV=CHI®COMSORE T JREXP (=AMDALL }*TIME)
AFAL=CHISVHESMM{ 1Y
TH=.9213E-13%ATAURBIEN (1}
10 TDus=TuUS+TH
RETURN
END
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COUMPILER OPTIUNS — NAME= MAINDPT=00,LINECNT=50,SOURCEEBCDIC,NOLIST NODECK (L DAD, MAPNOEDIT, iD

SUBRGUTINE RAULRUUSsUBARSIGY ySIGZsDSTeSTRHT 4y XINsYINsHA9 HY ¢
L IXM S 1YM M)
= SUBROUTINE Tu CALCULATE WHOLE BODY GAMMA DOSE FOR A RELEASE oF
c RADICACT LVE MATERIAL TQ THE ATMOSPHERE

COMMDN /DUSL/ NOP(20), ELI6) ;NSIGMA (4}
CUMMUN 7GAMM/ NGAM 4GNU » GAML 20§ s DEC (20 3, ENGA 20) » DG AMI20) 4 DDEC 1201,
1 DENG L20) :
CUMMON/ SOURCE/ YU 63 4 )
DINENSION 2450450}
IFlUBARLGT.0.) GO T0 3
1 ROUS=0.
RETURN
3 50=0.
[FINUPE9)EQeO) 60 TU 4
DO 2 I=1,NGAM
TIME=DST /UBAR
PLT=EXP [~DECK 1 )%T LHE)
DLF=£XP{~DDEC | 134T IME)
SG=GAME I ) *PLT+DGAM LI M DLT+GAMI TI®OENGE IV *DEC LI}/ IENG L] p*(DDECLI) -
1 GECUI}HI*{PLT-ULT)
2 5u=S0+56
50 TU 5
< PRUGRAM TO PROVIDE THIRD DEGREE INTERPOLATION UF A FUNCTIUN OF ONE
c VAR IABLE
4 If (UBAR.GT.32.0) GO 70 &
N=UBAR¥10.
[F(UBAR.GT +2.5) NSUBAR+28,5
XQ=N
IFLUBAR -LE.2.5) XD=X0/10.
LFIUBAR+GT+2.5) AOeXi-Z2B45
YU=YiNsM)
DELLL=YIN+L o M) =Y (N M}
DEL 12mY{N+2 M) =Y (N¥1,M4)
DEL13=YdN#3 4 M) =Y (N+24H)
DEL21s0DEL12-DELL1
DEL22=0DEL L3~DELLZ
UEL31=DEL22-DEL2]
U=UBAR-XD
TFCUBARSLEL245F UsU/ .l
SUSYOHURDELLL H{UF{ U= La ) /2o DRDELZL+ ((UF{U=1o 2 *LU=Za) 1764 ) *DEL3L
GO TG 5
SU=.39EL9
CALL DBTERP(SIGY,SIG4,DINT NGOwZ XNy YINyHXsHYy IXMy I¥M)
IFINGOEN.QI60 TU 1
RUUS= S0/ (4 +%UBARSS TKHT I #DINT +GNU
RETURN
END

o
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COMPILER OPTIONS - NAME= HA]NgUPT=00;LlNECNT-50|SOURCE-EBCD]C.NDLlST;NDDECK,LDAD'HAP.NOEDITnlD

(3R =

[2X uN e

[N eXal

11

i2

14

105
106

07
108

1
2
3

1

SUBRUUTINE DETERP(SIGY.SIGZ.SDN.NGG.Z.XlNgYIN.HX.H¥.lxM.IYﬁ)
PROGGRAM TO PROVIDE FOURTH DEGREE DOUBLE INTERPOLATION OF A

FUNCTEION UF TWG VARLABLES

REAL®E xSI.YSI.U.V.ZlL.&EL.ZlZ.DELIO.DE;OI'
SUM,UI;VI,ZﬂlalZZ,tlB,DELZO.DELll.DELOZ,UZ.V2.241|Z32.223.114.
DELBO.DELZI-DELIZ:DELOB-US.VS.151n162a233|12§,215'DELQO.DELBI-
DEL22,DEL13,DELCS

OIMENSION ZLS0.50)

X=51GY

Y=51GZ/51GY

NGO=}

DETERMINE [F X WILL FIT ON TABLE

XMAX=(XIN=-1,)%HX
IF{XMAX=X}101, 101,12

DETERMINE IF Y WiLL FIT OGN TABLE

YMAX={YIN~1, ) *HY
IF{YMAX=Y) 1014101, 14

VETERMINE STARTING VAL UES

iX=X/HX

IY=Y¥Y/HY

IXM=XIN

1¥YM=YEN

XST=HLOATLIX) #1X

YST=FLOATLIY) ®HY

U={X=XSTJ/HX

V={Y=YST)/HY

SuM=Q,

EXx=1X+1

IY=1v+l

Z11=2{1XyiY¥Y)

L21=Z{1X+1,1Y}

Z12=LtIX,1Y+1)

DEL10=22)~711

DELO1=212-211

FUM=SUM+ZL L+USDELLO+VEDELOYL

SOM=5UM

IXMAX=] XM=2

IYMAX=IYM=2

IFiixMAX-IXJlOﬁglOSpIOS

IF(IYMAX—[Y)!OQ-IOb.lDb

Ul=u-1 ,

Vi=y—l

I31=71EXe2,1Y)

L22=Z( IX+1,1V+1}

L13=L(IXy]Y42)

DEL20=731~2.%22}+21]1

OEL11=/22=421-DELOL

VELQ2=213-2,%212+£11

SUM=SUM+O.5*{utu1*DEL20+2.*U*V*DEL1lov*VI*DELDZI

SOM=5UM

TAMAX=LXM~3

ItMAX=1vH-3

lFI[anX~Ix)LO¢.107-£O?

lFIIYHAX*!VJlO4,108:10&

Uuz=u-z,

Vasv=2,

L4l=Z1IX+3,1v}

L32=L1IX¢241Y+1)

223=Z{IX+1,1Y¥+2)

L14=Z{IXe1¥+3}

DEL30=£41-3.1231+3.*121“211

DEL21=Z32-2-*122+212-DEL20

ODELL125423-2.%2224721-DELQ2

DELO3=214-3.%21343 %712-7]1

SUM=SUHO£U*U1*UZ*DEL30*3.*U*UL*V*DEL21i3.*U*V*Vl*DEL12+V3V1*V2
*DELO3} /6.

SDOM=5UM

104 GO To 113
101 NGU=0
113 RETURN

END
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CUMPILER OPTIUNS — NAME= MAIN,UPT=00,LINECNT=50,SOURLE,EBCDIC NOLLIST,NODECK 4LOAD s MAP4NOEDIT,ID

SUBRUUTINE UAVEL*y¢*yNy DOST»0BARsK)
COMMUN FOAV/ 120G 4% by NAV,SAY
DIMENSION DUSL446144)
LZOIN»RI=LIGIN,R I+
MELZOIN K~ (LZOUNs KI/NAV I SNAY
LEiMEQeQ} M=NAY
DOS N, My K}=DOST
IF{LZOINKILT sNAVE RETURN 1
PDBAR=0.

3 DU 4 I=1,Nav )

4 DBAR=DBAR+DUS(N: 1+ K}
DBAR=DBAR/SAV
REFURN 2
END
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COMPILER OPTIGNé - NAME= MA[N,DPT'OO.LINECNI-50|SOURCE:EBCDIC|NULISToNDDECKiLDAD.HRP'NDEDITtID

SUBROUTINE REED(NLP)
COMMON /DGP2/ NSR(21,6) 4M3L8), M4{8) ,MSP3(8,21), HSP#IS.ZIJ-LUNB(#-&
FrLUNG €% p6) s LUNLV3(06) sLUNLV4 (6] sL5TAIL6) yLSTARI6) o
LFUMS sLFUMG yNCT3 s NCT 4y TEMCT WBDICT ¢ WBB2C T TOYLCT 4 TOYZGT
sUNUP(S 44 1) s STUP {84413 JUNLOEB241) s STLO(B +41) yRDS3 L4489 21
TO53(4+8+21) yRDS4{ 418,410 TD54{%sB,41) (WSDCT+NCTHSLS) |
COMMON /STABL/ LUNL(4y6) ¢LUN2(4+6) JLUNIV1LG) \LUNIVZI6D(LSTALLGD,
LSTAZL6) 1 NFLyNF2oNCTLyNCT2, CTTEM  LFUNL JLFUMZ :
PRUML,PFUM2Z T
COMMON ZDOSL/ NOPL 20D, ELI6F /NSIGMAL4)
COMMON /00S2/ Dsrx(4a.Du51x143.10151(4|.STKnl.srnnz'unsr.ﬂsal.ﬂsaz

[ O N Y

1 1 HHSQ s HHSQ2 o FSTK1 4 FSTH2 1 FACT (44 5)

COMMON /DUS3/ RDS1U48,21),TD5i(4s8 .le'RDSZl4.8.4ll|TDS2(6u3| 1i.
1 -CTHBDl-CTHﬂDZ'CTTYDl.CTIYDZoIMXI14l'TMXZ(43sRHXl{'1:
1 "RMXZ [43e MGAML(4) JMGAMZI4) yMTHYL L4} o MTHY2{4)

COMMON /FSPD2/ NSPI2L,6)oM1LBIeM2{B) sMSPLLIB21) MSP2{B,21),CTWSD-

i tNWSCTI6) TN

COMMON /00547 UNB50CEr4LldsS5TA50{8,4L)yUN200{8341) +5T200{Bv4l),
- PUBS0{84+4)) 4PSB504(8+41)4PU20018 5413 +P520CIBs41)
COMMON /TTLE/ WORDSIZ20)
DIMENSION ALPHAI40)
GO TO L1ly74T714¢NP
L IF(NOPIT).EQ+0) GO TO 14
IFINDPIL) . EQ.O) GO TU 2
READ 155101) (ALPHALL) +E=1s20)
READ [55100} NSRsM3 M4 4 MSPIyM5P4NCTWS
READ (541020 WSDCT
2 1F{NOPI(2}.EQ.Q} GO TO 3
READ (55101l (ALPHALLN +1=1+20}
READ 15,100} LUN3.LUN4'LUNiV3.LUNIV4-LSTA3vLSTA4,LFUH3-LFUH4.NCTSt
1 NCT4
READ (5y102) TEMCT yUNUPy STUP+UNLO¢STLU
3 IFLINOPI3).EQa Q) +QRs (NCP{3).GT.2)) GO TO 4
D0 20 N=1,NDST
READ 155101} ALPHA
READ (Sy002} ((RDS3INyLod) ol=148)4+J=1+200sWRDLCT
4 [+ (NOP(3).LT42) GU TO 5
READ (541012 ALPHA
READ (59102) [LTD53{NseLsd)ol=lyB8)ed=1,21},TOYLICT
5 IFLINGP{5).EQ. D) .OR.INOPIS).GT.2)) GO TO &
READ (3s101) ALPHA
READ {5,102) C(ARDSG{Ny EgJlal=1s8)sd=Ly4l}+NBDZLCT
6 LFINOP{3141LT42) GO TG i4
READ 154101) ALPHA
READ {55102) (UTDS4INy Loddsi=1s8) e d=1e%li,TOV2CT
20 CONTINUE
RETURN
1 LFINOP(B}.EQ.D0) GU TO 14
8 IF(NOP(Ll])-.EQ.0) GO T 9
WHITE (74101} WORDS
WRITE (741000 NSPyMLyM2eMSPLyHSP2,NWSCT
WRITE (7,102) CTHWSD )
9 IF(NOPE2).EQ.0) GO TGO 10
' WRITE (7,101} WORDS
WRITE(T 1000 LUNL,LUN2 JLUNIVI,LUNIVZ2,LSTALsLSTAZ,LFUML4LFUMZ+NCTL,
1 NCTF2
WRITE [7,102) CTTEM;UNB50,8TE50,UN200,5T200
10 00 30 N=1,NDST
IF{INOP{3).EQ.0).0R. (INOP(3).GT.2)) GO TO 11
WRITE [T,1013 WORDS
WRITEL7,103) TOISTIN},STKH1
WRITELT,3020 ({RDS1INs 19Jd)s1=148),J=14214,CTWBDL
11 IFINOPI3).LT.24 GO TO 12
WRITE (T4101) WORDS
WRITE(7,103) VOISTINIsSTKHL
WRITE(To102) (ATOS AN Lod)I=1eB)yu=1,421),CTTYDL
12 IF{INUP(S)EQeC)«ORINOPL5)GTA2)) GO TQ 13
WRITE (7,10L) WORDS
WRITELT7,103) TDIST{N)sSTKHZ
HRITELT,102) {{RO52INs L4 ddol=1e8)sd=le4i).CTWBD2
13 IF(NOP{35).LT.2) GO TO 30
WRITE {7,101} WORDS
WRITE{7,103) TODISTINJ), STKHZ
WRITE{T102) CUTDSZINy Lol vi=1e8B1¢Jd=1s%413,CTTYD2
30 CONTINUE
L4 RETWURN
100 FORMAT (1018)
10L FORMAT {20A4}
L02 FORMAT [(10FE.0)
103 FORMAT ("DGWNWIND CISTANCE =*,1PElLl.%s* METERS, RELEASE HEIGHT =%,
1L OPF6.04"'" METERS?)

[HA]
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COMPILER UPTIUNS — NAME= MAIN,OPT=00sL INECNT=50, SOURCEs EBCOIL ¢NOLLST s NODECK ¢ LOAD s MAP¢NOEDIT 4 1D

SUBROUTINE DATGPINGPR)
GUMHON /STASLS LUNL{As6) sLUNZL46) o LUNIVLL6) sLUNLVZI G L 5TALLG)
2 LSTAZIG) o NFLANFZoNCTLyNCTZ9CTTEMLFUML ) LFUNZ,
3 PEUM Ly PFUN2Z
CUMMON /STAB2/ LUTL{4) ¢LUT204)0+PSTAL(SE) yPSTA2U6)PCULLS+6) 4PCUR(4s
1 6y PUTLA4} s PUT204) 4 PSLIL{6D,PSI216)
CUMMON FDOS1/ NOPL20HyELLG1 s NSEGMAL4)
CUMMON JDUS2/ DSTX(4)sDUSTRI4)»TDIST{4) ¢ STKHL»STKHZ ¢ NDSToH5QL +HSQ2
i - #HHS QLyHH5Q2 +FSTKL s FSTK2
CUMMON /D0OS3/ ROS1(49B8921)aTD51(48 421 yRD520% 48441} sTDS2{4s 84410,
CTWBDLyCTHBDZ oCTTYDL 2 CTTYD2 y TMXL {43 y TMXZL4) o RMXLL 4} o
. C RMXZU4)§ MGAMLL4) o MGAMZ (4L ¢yMTHYL L4 ) s NTHY Z{4)
CUMMUN /005847 UNB50(Bs41)y5TB5018,41) sUN20OIB441)45T200(8s41)y
i © PUBSGIB ALY ¢P5S8501B+4L)PU200LB.4L)P5S2001Bs4LY)
CUMMUN /SPOLZ NS{6) sNOHIS) #KDL 9 KD2 yKH1 yKH2 4 K51 KS2¢KE3 4 NDRP s WSMI 6}
COMMUN Z5PD2S NSPL2Ly5)oHLIBI M2IE8) MSPLIB,21) ¢M5P2(8,421),CTWSD
1 . +NWSLT (6}
COMMON ZDGPL/ PCTIUB)PCT218),XPCLIB.21) ¢ XPC2(8:21) oNRDLL4+213
i COUKRDA (4921 ePROLEBIsPRIL4e 85210 oNTYL(4 4210 o XTY L 4y 21}
. ¢ PTDLLB)}PTL{4yB921}oNRD2{4o41) e XRD2{4% 4%L) ¢ PRD2(8)
PRZI4 B34 1) o NTY20444L0 9 XTY20% 141} PTDZ218)+PT21 448441}
CuMMON JOGP2/ NSRIZ2L,6) sM308),Me18) yMSP3(8,21) MEP41IB421)4LUN3LG,6
JohUNGL4 460 ) LUNIVI{G6) dLUNIVALIO) s LSTAILG)LETAGLG)
LEUMB 3L FUM4 yNCTIsNCT4 s TEMCT s WBDLCY ¢ WBD2CT 9 TOYLICT TOY2CT
sUNUPLS ¢41) oSTUP (85410 sUNLO{Bo4L) o STLOIGv%1) ¢RDS3{4 48528}y
TDS530498321) sRDS4 (448441} s TDS4 (4484410 4WSDLTyNCTHNSIS)
CUMMON /DGP4/ LOTL1 PG 1,LOT2,POT2LIVLISLIVZyPIVL,PIV2
CONSOLIDATION OF PRESENT DATA AND DATA FROM PREVIOUS DATA
REDUCTIGN RUNS
GO TU (1D0s38) 4NGP
100 IFINOPLL)EQ.0) GO TO 3
1 DD 52 I=1,8
X1=MLLI}
Az=M2{l#
PCTL(I)=iXL/CTWSD)*100 .
PLTZUI)=(X2/CTW5D) x100.
DG 52 J=1s21
XPCLLTedi=0,
XPC2{ Led)=0.
XP1l=MSPLLL+J} .
IF¢{X1.EQ.D) GO TO 2
XPCLUE s )=(XPL/AXLI*100 &
XP2aMSP21I144J)
IF{X2.EQ.0} GO TO 52
XPC2{I )=l XP2/X2) %100,
52 CUNTINUE
3 LDCTL=NCTL
DCT2=NGT 2
DO 55 I*1,8
DO 5% J=ls4l
PULSOLT,Ji=UNBSOLL .4}/ CTWBD1®100,
P5850{1d)=5T850414J)/CTHBDL%*100.
PUZOOLT ¢ JI=UNZQO(X v J 1/ CTHBD2%100.
55 P5200LI,44=51200¢1,4)/CTWBD2%100.
' DO 10 i=l,&
PLl=LUNIVL{I}
PEZ=LUNIVZLT)
PZL=LSTALIL}
PLZ=LSTAZ(1)
PSILETI)=PL/DCT1*100.
PSI2(1)=P2/DCT2¥100.
PRTALLLI=PIL/DLTL*100.
PSTA2L1)=P22/DCT2%100.
00 10 J=ls4
Pi=LUN1{Jo0}
P2=LUN2LJsl }
PCULLJ Li=pL/DCTL1*100.
10 PLUZEJ 1 1=P2/DCT2%100.
FM1=LFUML
FMZ=LFUMZ
PFUMI=FML/DCTL*100.
PFUM2=FM2/DCT2%100.
LUT1 = LSTAL{L)
PUTL = PSTAL{1}
LOTZ = L5TAZ(1)

P TV R T

OO0

~

POTZ = P5TAZIL)
LIV = LUNIVIIL)
LIv2 = LUNIVZ{l)
pIv¥L = PSILl {1
PIve = P§I2 (1}

00 109 J=li4
LUTLUJ) = LUNL{Jsl)
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iz

109

110
20

21

22

2%

25

26

21

28
29

30
3l

32

34

3

36

PUTLLJ) = PLUL{ds1)
LUT24J} = LUNZ(J.1)
PUTZLJ) = PCU2{JsL)
DO 110 I=244

LOT1 = LSTALL{DI+LUTL
POTL = PSTALCL)I+PLT]
LuT2 = LSTA2(I[)+L0T2
PUT2 = PSTA21Ib+PUT2
LIVl = LUNIVLGL)#LIVL
LIvZ -= LUNIvZ{L}leLIV2
PIVl = P3il (I)+PIV]
PIVZ = PS12 ([}+PIV2

DO 110 J=l.4

LUTLIG) = LUNLIJ+3)HLUTL0S)
PUTL{J} = PCULLS, 1 }+PUTL{S)
LUT20J) = LuNZid1d+luT200)
PUT2{J) = PLUZIJ, LI+PUTZEJ)
IF{{NUPI3)+NUP(5)}+EQ.0) GO TO 50
DL 371 N=sLyNOST

~IF{NOP(3).EQ.0) GO TO 29

IFINOP{3).GT.2) GO TO 25
DU 22 J=1,21

NRUL{NsJ)=0

RAD1=0.

00 24 I=1,8
RADLI=RAL+ROSLINe I yd)
NED1{NsJ}=RADL+.1
XRD11Ny JI=RADL /CTWBD1% 100,
DO 23 1=1,8

X1l=M1i1)
PROL{I)={XL/CTwBO1)*100.
DU 23 J=1,21
PRLINs L4 d) =00
XDL1=RDS1IN,IJ}

TEFIXL.EGQ) GO TO 23
CPRIINe B9 JI=XDL/X1%100.
23

CONTINUE

IFINUP(3).LT.2) GU TuL 29
DU 27 Jd=1,21

NIYLI{NsJI=0

IYi=0.

DU 26 I=1.8
TYLl=TYL+#TOSLIN,L,J)
NTYLINyJI=TYi4+ el

XTVIAN JI=TYL/CTTYDL*1 00,
0U 28 i=1,8

Xi=MLLl)
PTOLLIN=IXL/CTTYDL1)*100.
D0 28 J=1.21

“PTLi{Ny [+d)=0.

AD1=TOS1{Ns L+ 3)
IF{X1.E0.0) GO TO 28
PTLINYL+J)=XD1/X1*100
CONT INUE ; .
IF{NOPL5).EQ.0) GO TO 37 "
IFINGP(5).6T.2} GG TO 34
G 31 J=l.41

NRD2 [Ny i =0

RADZ=0.

0O 30 I=1,8
RAD2=RADZ+RDS2 (N, I +J)
NRDZ2{NsJI=RADZ ¢+, 1
XRDZ2INJ)=RAUZ /LTWBD2%100.
DO 32 I=1,8

Xl=M2C01)
PRDZIII={XL/LTWBD2 12100,
00 32 J=1ls4l
PR2INy1,d)=0.
XD13RDS2{N+E v d)
[FLX1.EQ.Q) GO TO 32
PR2INy Iy JI=XDL/X1%100.
CONTINUE

IFINOP{S).LT.2) GU TO 37
DO 36 J=1,41

NTY2{N,Jd}=0

TY2=0.

DD 35 1=1,8
TY2=TY24TOS2{N+1 +d}
NTY2IN.J)=TY2+.1

XTYZ{N, JI=TY2/CTTY02*L00.
0G 37 I=1.8

Kl=Mzli1)
PTO240)={X1/CTTYD2)*L00.,
Q0 37 J=1,41
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37

EL]
CCTTEMSCTTEM#TERCT

PT2INsLedi=0,
XDI=TDS2iN+1+J)
LFIXL.EQ.Q} GU TO 37
PTZIN Ly d}=XDL/X1*100,
GONT INVE

RETURN
CTWSD=LTWSD+WSCCT

CTWBDL=CTWBDL+NEDLCT
CTHED2=CTWBDZ +WBDACT
CTTYOL=CTTYDL+«TDYLCT

GTTYD2=CTTYD2+TDY2CT
DO 39 I=1,8

Ml{I=MLL{1)+M3 (1
M2L1)=M2 (1 )+M6 1)

DU 39 J=l,21

39

40

el

4“9

42

300

MSPLITJi=MSPLUL JI4MSPI(L,4J)
MSP2(1 o) =MSP2 L ) +MsP4LLqd]

D0 41 N=1,NOST

DO 41 I=1,8

DO 48 J=1,21
TOSL(NgI¢d}=TDSLUNyIsd h+TUS3INS I, d)
ROS1UINSL s JI=ROSLINsLod J*RDSI (N v )
DO 41 J=l.41

TDS 24N E-Jd)aTOS2IN 1 4J 3+ TOS&{NS L o J)
ROS2(Ns 1, J}=ROS2IN1sd ) +ROS4{NsE4J)
DU 49 I=1s6
NWSCTEI)=NWSCTIII#NCTHSE D

- DO 49 J=i,21

NSPLSeT)=NSPCS JI)#NSREL D)

VO 42 1%1.8

DO 42 J=l,41

UNBSQEE o JI=UnE 501 pJIrUNUPLT v 4}

CSTBSO{] »dd=sTHE0(1,00¢5TUPL]+d)

UN20GIL 3 JE®UN2OO( T ed JHUNLOL T+ )
ST2Q00 12 )=5T200(TsJ)*STLOLIJ)
U0 300 I=lsb
LUNIVILT}=sLUNIVLICEI+LUNIY3ILT)
LUNIVZCLI=LUNLVZE LI*iUNIVALL)

LSTALLL)=LSTAL{L)#LSTA3LT)

LSTAZ{1I=SLSTAZAL )+ LSTAGLT)

00 300 J=1l44

LUNLIJ o EX=LUNLG p LIFLUN3L S, 1)
LUN2LJTI=LUNZ (del btLUNGL L}
NCTL=NCT L+NCT3

NCTZ=NCTZ+NLT4
LFUML=LFUML+LFUM3
LFUMZ=LFUM2 ¥LF UM%

Gd TQ 100

END

- 136 -




-CUMPILER GPTIONS — NAME= MAINyOPT=00,LINECNT=50, SUURCE,EBCOICNOLIST ¢ NODECK 2LOADy MAP ¢NGEDIT» 1D

SUBRGUTINE QUTIKO}

SUBRGUTINE TO CONTROL ALL UUTPOT DATA
COMMON /STABL/ LUNLI4s5),LUN2(4+6) LUNIVLI6)LUNIV2ZI6},LSTALLS),

2 LSTAZIGY yNELyNF2aNCTLyNCT2 s CTTEM s LFUML s LFUM2 4
3 PEUM Ly PFUNZ

COMMUN /STABZ2/ LUTLIA) yLUTZ(4)+PSTALIG) ¢PSTAZLG)9PLUL L4400} sPLUZ L4y
i o1y PUTL (%} ePUT2{4)PSIL(6),PSIZIGE

COMMUN JSPDLZ NST&) JNDHLESY KDL eKD2 4 KHL s KH2 ¢ KS1+KS24 KS34NDRP 4 W5HL 6)
CUMMON /5PU27 NSPI21yo) pMLEG) oM208) ¢MSP LB 21) ¢+M5P2I8,21)LTWSD
1 WHSCTS )
CUMMGN JUUSLZ NOPL20) s ELLO) oNSIGMA(S)
COMMON /00527 CS5TX{4},DUSTXI4)yTDLSTL4) 3 STKHISTKHS4NDST 4 H5Q1,HSQ2
1 sHHSAL  HHSW2 ¢+ FSTKL s FSTKZ 1 FACT {44}
COMMUN /DOS3/ RJ'JS].l"_nH-ZU.IDSliﬁ'a.ZU.RDSZ(«.S.’-U,l’DSZ(‘nB.tol}:
1 CTHBOL yLTWBD2 4 CTTVDL CTTYD2, THALL4} s THX2L 40 RMRL 4}y
1 RMXZ (4) s MGAME( 4} s MGAMZI &) g HTHY L{4) s MTHY2( 4)
CUMMUON Z7DOS4/ UNBSOL8+4)1)25T850(B,41)UN200L8,4L),5T20018,41),
1 PUBS0O{8+41)sP5850(82411,PU200(8,41) PS20C18,41)
COMMUN FDINC/ NINCAZ13aNONCI4LENTINL4L)
CUMMON. ZOGPL/ PCTLUB) yPLT2L8 o XPCLIB 210 o XPC2IB2009NRULI442])
1 XRB1L4 421 ) ¢PRDLEBI ¢PRLI%, 8,210 ¢NTYLI4¢21) XTYLLG,21)
2 s PIDLEB)wPTL{4 89211 ) NRDZ(41 41Dy XRD244+41) PROZIBY,
3 PRELGgBoa 1) yNTY2{as4l) 4 XTY2(2pal) yPTU2(8) +PT2(448441)
CUMMON /DGP4/ LUTLYyPUT Ly LOT2 POTZoLIVIsLIV2sPIVLsPLIYLZ:
CUMMUN /TTLES WORLS(20)
REAL*4 NONC
DEMENSION HCTUG) .
UIMENSIUN P{ZL+12) pW3CTIO)
31 FURMAT ('0 NUMEER G RECORDBS IN THIS SURVEY =7,F9.01)
STKHL=f$TK1
STRH2=F5TK2
NHTL1=STKH3
NHT2=5TKH4
Kx=0
NN=L
TFENOP{LY EQ.D} GU TD 20
CALL TITLE{KU WORDS»TOLSTUNND 4K X}
WRITE {693} .
3 FURMAT 34X, FREQUENCY OF WIND SPEED IN METERS PER SEC BY ELEVA
LTIUN IN FEETY) . )
WRITE (&y2)
2 FURMAT (10%23%,%ELEVATION® ¢23X:*FRACTION AT EACH SPEED 8Y ELEVATIO
IN' ,4Xy YACCUM FRACTION BY SPEED BY ELEVATION')
WRITE (644)
4 FORMAT {10 SPEED 1000 800 500 450 300 120
1 1000 800 60U 450 300 120 1000 809 600 450 300
2 120%) .
DU 1 1=lsb
1 WSCTLL)=NWSCTLT)
DO 10 k=121
QU & L=116
H=L+6 ,
PULK4L)=NSPIK,L} .
PUKyi}=P (KoL) /nSCTULLL
K&=K-1
IFLKK.NELOY GU TO 5
PURsMIZPEK L)
GO TO &
5 PIKyMI=P{KK M)+ 1K L)
& CUNT INUE
IFIIK=21).EQ.0) GL TO B
7T WRITE (63511) KEyKyINSPE{K, LD odxls6) s (PIKsN) eN=1012)
G0 TO 10
& WRITE (69b2) (NSPEKeL)al=1e6) ptPLKeNIsN=L1s12}
10 CGNTINUE
L1l FORMAT {*0%,12,% FUt413,618,12F6.2)
12 FORMAT {*'0 OVER 201,618, 12F6.2)
WRITE (642220 (MNSCTIL]) y1=146)
222 FORMAT(* TOTALS 'sels)
WRITE (6413) CTWSD
13 FORMAT (%0 NUMBER GF RECURDS IN THIS SURVEY =*F9.,Q)
CALL TITLE(KOWORDS, TOISTINND ¢KX}
ARITE (64143 STRHL
14 FURMAT {' WIND DIRECTION DATA AT *,F4.0s' FEET*)
WRITE {6915} (LpPCTLU 1 ,1=])48)
15 FORMAT ('0%4X,6i" SECTOR *4ILlsF6e2}i
WRITE (6418)
16 FURMAT {10SPEED EVENTS PERCT*,7{" EVENTS PERCT'}H)
WHRITE (69071 CJaMSPLILpJi o XPCLULed ) s MSPE{Z2edd ¢ XPCLE2yJi HEPLI34J) .
1 XPCLL{Bsd) oMSP Loy Jd ¢ XPCLIAs I s MSP LIS s ) o XPCLID s e MSPILORI Iy
2 XPCLUbsd) yMSPLIT o) ¢XPCLITed)yMSPLIBy )¢ XPCLIBsdbgd=1421]
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LR

17 FGRMAT (L4el9FB42,16+F8,2¢184FB.2,1B,F8.2¢ ;
1 {8y F8.2,18,F8.2,18,F8.2,18,F8.,2) t
WRITE (6s18} 5.
18 FORMAT (/) .o
WRITE (6414} STKHZ H
WRITE (6415) €I,PCT2ULD I=1,8) -
WRITE (6416} :
WRITE 165170 (JyMSPZLL o) s XPC2U1 o) oMSP2U24d) oXPC2(24d 1 s HSP2I30d),
L KPC2U35d} s MSP U4, J)pXPC2 A J) e MSPZES, 0D s XPC2ISe ) ¢MSP2L64dd, w i
2 APCZ2(6sd} s MSP2L T, d) APLZLT s J) 4 MSP2ZEB,J) ¢ XPC2UB I}y dal421) i
20 IFLNUP{2),.EQ.0) GO TO 32 .
CALL TITLE(KG, WORDS, TOISTINNI KX} ;
WRITE (&,113) NHT1 :
WRITE {64105)
105 FORMAT (' LAPSE RATE  STABLE PERCENT',4(5Xs"UNSTABLE  PERCENT'),
140 DEG FALOO®® 7, 22X:*SI6A < 157,14Xe*516A < 30° 414X+ *SIGA < 45°%,
2 Ll4Xy*'SIiGA > 45%)
DO 106 I=1,5
Nl=i-k
106 WRETE (64107} Nlol 4LSTALUL),PSTALLI}, (LUNLIJsD)ePCULLJsE}sd=1a )
107 FURMAT('0%,13,% TU?,12,0114F8.2441113,F10.2H)
WRITE {6,108) LSTALLG) vPSTALLO) s LLUNLIJ 56} 4PCULLNL6) ¢ d=144)
108 FURMAT 410 OUVER 59,I114F8.2,41113,F10.20)
WRITE (651010 LOTLaPUT Ly LLUTL(J) 4PUTLLJd yd=144)
L1L FURMAT {10 TOTALY j1124FB8.2,46113,F10.2}1
112 FORMAT (//)
WRITE (6¢113)} MT2
113 FURMAT{'0?! 50X 347 METER ANALYSIST,/)
WRITE {64105)
DO 114 I=1,5
Mlzl-1 ,
116 WRITE(64207) Nhgl oLSEAZ(L),PSTAZE1] ALUNZAS o 1D9PCUZISoT0 4d=1s4)
WRITE(GyLOB) LSTAZ(6O}sPSFAZIO) s ILUNZLJ961 yPCUZ{J16) yd=ir4d)
WRITE(6y1100 LCTZ2, POTZ y (LUT2(J)4PUTZII) ¢d=14}
WRITE {64112}
WRITE [69L15) NHT1,NHE2
115 FURMAT(® UNSTABLE AT’ l4,%y INVERSLON BELOW®,16Xe "UNSTABLE AT',Ll4,
LYINVERSIUN BELGW®s/9*  LAPSE® 143Ke "LAPSE® /3 * MAGNITUDE EVENTS
2 PERCENTT',20X% ' MAGNITUDE EVENTS PERCENT®,/,* DEG F/l00°'%,38X
34 'DEG F/L00%'%,/7})
DU Lle Isl,%
Nl=1-1
Lle WRITE (621170 NLedi +LUNIVL{L34PSILULD NLy LoLUNIVZIL).£S12L0)
LIT FUKMAT (145" TCUsl24l11sF8.2,19Ks04,% TD9,02,111,£8.2)
WRITE {64118) LUNIVLIG)PSTLIS) LUNIVZIEIPSI2I6)
118 FURMAT (¢  OVER 59,00 1,F8.2,22X,%0VER 5%, IL14F8.24+/}
WHLTE (46,1193 LIVL,PIVL,LIV2,PIV2
119 FORMAT ('  TUTALS 'y IlL1,F8.2,22X,"TOTALS 4511 ,F8.2,//)
WRITE [65120) NHTL jLEUML,PFUML4NCTE
ARITE (60,1200 NHI2,LFUM2,PFUMZ NCT2
120 FURMAT(" NUMBER OF PUTENTIAL FUMIGATION EVENTS AT%,[4,' METERS =°*
1e15,% ORY,F&.2,' PERCENT OF*,0?,% SAMPLES',/)
100 FURMAT (616,5F6.1)
101 FURMAT 14l13,1704) ! .
160 FURMAT {8110}
CALL TITLEIKO+RORDS,TOIST{NND KX}
WRITE {64660 STKML
66 FURMAT {'0 wiND SPEED DISTRIBUTION BV STABILITY CLASSIFICATION AT®
L +F6.04° FEET? o/}
WRITE (6467) .
67 FURMAT (30X,'SPEED AND DIRECTION DATA FOGR UNSTABLE CONDITIONS®./}
DIMENSION SPIN{4l)
V0 68 I=l,41
SPINLI =]
SPINIEI=SPINITI/Z2.+.0001
EF(l.EQ.4L) SPINCI}=SPIN(I~L)
&8 CUNTINUE
WRITE (6,15) LI4PCTL{L) 4i=1,8)
WRITE (6,161
DU 69 J=1,41
69 WRITE {6470} SPIN(J)y (UNBSOEKyJ) gPUBSOIK eI sK=148)
WKITE (6,65)
70 FORMAT (FOulpF7e0pFTa2plXeE7009FT7e200(2KeFTo09FT42})
CALL TITLE{KO,;wORDS, TOIST{NN} KX}
WRITE {6466} STKH1
WRITE (6471}
71 FURMAT (30X,'SPEED AND DIRECTION DATA FOR STABLE CONDITIONS®./)
WNRITE {(6415) (I,PCTLUL]¢1=1,8)
WRITE (6416)
DU 72 J=1:41
72 WRITE (6,70} SPINIJ), ISTB50(K,J)sPSB50(K,J}K=1,8)
WRITE {6,65)
CALL TITLE(KUyNORDSs TDiSTUNNIKX)
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73

‘T4
32

33

34

35Q
35

65
Bl

36

37

43

560
56

39

410
4l

L2

42

570
57

WRITE (6500} SIKHZ

WRITE (6:67)

WRITE (6415} (1,PCT2{1),1I=1,8)

WRITE (&6416)

DO 73 J=is4l

WRITE (6570} SPIN{J)s{ UN2OOIKsJ)sPU200IK i) pK=1,8)
WRITE (&,65)

CALL TITLEIKO yWORUSy TUESTINND KX}

NRITE (6:606) STKHZ

WRITE (6471 ’

WRITE {6415) (I,PCT20(f)+1=1,8)

WRITE 16416)

DU 74 J=l,41

‘WRITE (6,70) SPINCJN+USTY200(Ksd) sPS200(K ) sK=148}
WRITE (6,4065)

ir lNUP(3'*NUP(5]oEQ-Q' GO Tu 50

KX~ -

bu 62 N=IQNUST

LF(RUP{3).6TL2) 60 ro 37
CALL TITLE(KOsWORDS, TOISTENY JKX)

ARETE (63330 STKHL

FURMAT {* CALCULATED WHOLE BODY DOSE FUR A RELEASE HEIGHT OF',
1 F5.040 FEETY)

AKLITE 16s15) LLyPROLUT ) yI=1,8}

ARITE 16,34} -

FORMAT t'ODObt JeTIY EVENTS  PERCT  *)a' EVENTS PERCTY)
DU 35T [ay2r

0051N=FAcrt1.NJ*N1hctxl

DU 350 M=1,d

MCTAM)=RDS1{Ns M3 1) +0.1

WRITE £6¢36) DOSINS(MCTIJI4PRIINgJs[)ed=k,8)
WRITE fo,65)

FORMAT (*+>%)

WRITE (648L) RNXLINI JMGAMLIN

FURMAT {' HIGHEST CALCULATED DOUSE OFY,L1PEL1Ll.4,' R OCCURRED FRGOM RE
LLORU NUMBER®, 17}
FURMATIFT. a6 4F T2, T 2X41T4F7.2))

wHITE (643157 CTuan1

HLITE [6426) FACT{1,N)

IFINGPI304LT.2) GU TO 39

WRITE (6,18}

WRITE (6+443) 5TKHL

FORMAT {Y'CCALCULATED [THYRUID INHALATIUN DOSE FOR A RELEASE HEIGHT
LOF*F5,04% FEETY)

WHITE £6,15) (1, PTOL{1),[=1,8)

HRITE (0434)

DU 56 [=1,21"

uuSIN=FAbTI2:Nl*Nth(£J

DU 560 M=1,.,8

MCTIMI=TDSLUN, 4, 1)40,1

WRITE (£036) DCSINSCMLTELI ,PTLAN s d9 1) sJd=Le8)
ARITE 16465)

WRITE (6s8L) THXLINI¢MTHYL (N}

WRITE Lby31) CITYDL :
WRITE (6426) FACTIZ N}

IFINUP(S)WEQ.O) GO TU 44

TFINUP(5)4GTa2) GO TU 42

CALL TITLE(KOeWORDSs FDISTING KX

WRITE (6,18}

WRITE [6433) STKHZ

WRITE {6515} (14PRD2UE 4 91=1482

WRETE (6434}

DG 41 I=ly41

DUSINSFACT(3yNI®NUNGCE )

DG 410 M=1,8

MCTIM)I=ROS2INs My J2 40,1

WRITE (6436) DCSENS{MUTEJ) oPR2ING IS 2d=1,8)
WRITE {6,65)

FORMAT (F6elsT IFT.0,F72292X04FT40,F7.21)
WRITE (64813 RMXZ{N) 4MGAMZ (NJ

WRITE (6418}

WRITE {6431) CTWBD2

WRITE (6,26) FACTI3,N)

IFINUPIS) LT.2) GU TO 44

CALL TITLE(KOrwORDSeTOISTIND 4KX)

WRITE (6,43) 5TKH2

WRITE 16415} {I1,PTD2L(1}+1=1,8)

WRITE 16434}

DU 57 I=1,41

DUSIN=FACT (49 N)®NOAC LT )

U0 570 M=1.8

HLT{MY=TOSZINsMeI)+.1

WRITE [(6436) DOSINJUIMCTLJ), PT2{NyJylisd=1,8}
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HRITE (6465)
WRITE (63810 THMX2(N) MTHYZ(N)
WRITE (6,18)
WRETE {6431} CTTYD2
WRITE (6,26) FAGT(4,N)
26 FORMATUL'+Y 346X 4%y NURMALIZATION FACTOR =%31PE10.3)
44 IFINUPI3).EQ.0) GO TO 48
CALL TITLE (KOs WORUSsTOISTIND sKX}
WRITE (644%) STKH}
45 FORMAT (' CALCULATED WHOLE BODY AND THYRGIDU INHALATIUN DOSE FOR AL
1L SECTORSs%yF5.0+* FUGT RELEASE HEIGHT')
WRITE (646}
46 FURMAT{'0®¢14X s' WHOLE BODY DOSE®,31X,*THYROID INHALATION DOSE®)
WRITE (6447)
47 FURMAT 4909 35X Y DOSEY, BXy "EVENTS? 43X, "PERCENT? ;4K 2ACC. PCT® 48Xy
1 VDOSE" sBXeEVENTS® 93Xy "PERCENT* 34X+ "ACL. PCTY)
PG=0.
PT=0.
oL 59 l=1,21
DUSIN=FACT{1yNI*NINC(L)
DUSIM=FACT {2+ NJ#NINC L)
PE=PGHXRDLAN, )
PT=PT+XTYLIN.I)
59 WRITE 16755) DOSIN,NRDLIN,1)+XRDL{NSLI,PG,DOSIMINTYLIN,EJ+XTY]
1 INs1D,PT
WRITE (6460)
60 FURMATLF#" 33X 9%20,47X, 12%)
WRITE (6,18}
WRITE (6431} CTWBDL
WRITE (64273 FACTU1yN) sFACTI25N}
48 IFINOPL5).EQ.0) GO TO 62
GALL TITLE(KUyWORDS,TDISTINI4KX)
WRITE [6445) STRHZ
WRITE (6480)
80 FORMAT {901,14X, WHOLE BGDY DUSE®,31X,*THYROID INHALATION DOSE®)
WRITE (6447}
PG=0.
PT=0.
DO &1 1=l,41
DOS IN=FACTL 3, N)*#NONC (L }
DOSIMAFACT (4 NIENONC L )
PGEPGHRRDZANS [}
PI=PT+XTY¥2IN, 1)
61 WRITE [6¢95) DOSINGNRDZ(NsEd sXRD2{Ns1 ) oPG,DOSIMINTYZUINL),XTY2
1 (NeL ) PT
25 FORMAT(2(F11.1,113,F10.2,F10.2})
WRITE (04060}
WRITE (6418}
WRITE (6317 CTWBOZ
WRITE {6:27) FACTL3,0) (FACT [44N)
27 FURMAT(?4%,40X,%; NORMALIZATION FACTOR (WBO) =',F5.24" +(THY) =%y
1 F5.2)
62 GCONTLNUE
50 [F{NOP{71.NE.OJ GU TO 62
53 WRITE (6sléi}
WRITE 1651
51 FGRMAT {0 END OF CUTPUT DATAY)
55 FURMAT{2(F1l.2¢113,F10.2,F11.2+3X))
RETURN
52 IFIKU.EQ.2J GO Tu 53
38 FURMAT 1%¢4,73X," DUSE X 10%)
RETURN
END

- 140 -




LER OPTIONS - NAME= MAINsOPT=00,LINECNT*50, SOURCE, EBCDIC o NOL IST ¢ NODECK +LOAD s NAP . NOEDIT, ID

SUBROUTINE TITLEAKCG)WORDSyDISTIKX)

DIMENSION WORLS{20)

TOEST=DIST/1000.

IF{KO.EQ«2) GO TO 4

IF(KX4GT«0} GO TO 3

WRITE (6¢1) (WORDSLI)wI=1.20)

0 TO §
3 WRITE {646} TOIST, (WURDSEI),I=1.20)

GU TO 5
4 [F(KX.6T.0} GO TO 7

WRITE (6,2) (WORDSUE}e1=1y20)

GuU TO 5
T WRITE (6+8) TDIST,(WORDS{1),1=1,20)
1 FORMAT {"1%,20A%4,5 % "PROCESSED RESULTS FROM NEW DATA UNLYH /)
2 FORMAT (1",20A%+5%s'CONSOLIDATED DATA FROM NEW AND PREVIOUS RUN®.,

1/}
6 FURMATU'1%,F5.29% KMy, %, 20A4,3X,PROCESSED RESULTS FROM NEW DATA*,

1 /)
8 FURMATI"19,F5,2," KM, *,20A4,3%,9CONSOLIDATION OF OLD AND NEW DATA

1 LXYa ) .
5 RETURN
END

COMPILER UPTIONS - NA&E= MAINsOPT=00,L INECNT250, SOURCE; EBCODIC +NOLIST g NODECK ¢LOAD » MAP s NOEDIT, ID

BLUCK DATA : 01

CUMMON/ SOURCE/ AgByCyD

REAL Al63}/ «Ll14716€E199s192930E194423521TE199+2613T5E1%
1.279328E19, .292557E19,.302795E19,.311003E19,.317757E19,4,323428E19,
2+32B268E1994332452E192 «336108E194.339334E19+44342203EL924344TTLELD
3.347085E19¢.34918LELY, »35L089E190.352834E194.354435E19,+4355910E19,
4 35T2T3E199 + 3565386199 a359T13EL 994 360808E19++36L832E1940362791EL9s
5.363691E19, .36453TEL9y 4 359T13E194436811LE19+.373054E€1994376312E19,
6.3T78623E09¢+38034TELD, »381682E19,.3B2T4TEL9+.383616E19,.384339EL9,
T+384950E1914385473E191«385925E199+386320LE191+386669E19,4386979EL9,
8.387256E1994367505EL9y +38T730£19,4387935E19+.388121E19,.388292E19,
9.388450E19,.3588595E19,.388729€19,.3088854E19+.3889T0E£19¢.3890T8EL9,
1.385180E19++389275EL9y « 389364E19,.389448E19,. 38952TE19/

REAL Bl{63)/ 2 260428E18y.540370E18+.857644E18,.114T16E19,
Lel394T5ELFy s 160340EL9y « LTTI54ELD 9 192930E1954205780ELF¢2160911ELT,
20226640E193+23521TELD) « 242B36ELT 9+ 249659E1992255805E1944201375E19,
3.266451E19¢4271100E19: +27537TEL95. 2T9328E194.282991£19+42862399E19,
4e2895080E19,.292557EL19y«295350E19,+2979TBELFy<300455E19+.302795E19,
5.305010E19,4307L11ELDy + 295350E19y+316182E1944329369E19,4338564E19,
6+345372E09 ¢+ 3506029EL9s ¢ 354B15E199+ 35823061994 361071ELTre3024T1ELY
T+36552TEL9+.36 1307619, . 368B64EL9+.370238E195.3T1458E19,.372550E19,
$.373533E19,.374421ELY, «375229E19. 37596TEL94 4 376643E190.37T7266E19,
9.377840E19,+378371E19y . 37TBB65E19.3T9325E19,.379754E194.380155E19,

! 1+380532E19¢ +36C885E19y «381218E19¢+3681532E19,.381828E1L9/

REAL CL63)/ e lT75%421ELB 2« 304T52E18y+4T1205E1 894 658560EL8,
1.846194E184.102350E19, «118650E19+4133454E10944146833E19+,.158915E19,
2.16983BEL9, .1 79737EL9, + LO8T35E19,.196939E19,.204444E19,.211333E19,
3.21T6T6ELY, 223536619, +228965E19,.2340L1E19,.238712E19,.243104E19,
4e24TZLITEL D 1«25 L0TIEL D+ 254 T13EL 91+ 25B13BEL95+2613T5E194+264438EL1F,
54267342EL99 s 2T010LELDy 4 254T13EL 99+ 262067TE191.299645E19,,312084E19,
6.321436E19,.328762E19, .334675E19,,339558E19,.343664E19+.34T1L6TELY,
7.350193E19,.352834E19, . 355140E19,.357225E19+,.359070E19, . 360730E19,
64362230E194.363594E19) +364838E19,.365978£19,.36T027E19, .36T995E19,
9.368891ELT y+36G723ELDy +370498E19,+371221EL942371897E199«3T2531E19,
1.373126E19, 3T7368TELY: +374215E19¢.37T4TL4EL 99« 3751 86ELS/

REAL DL63}/ «969566E17,.139960E18,.1T6839E18,.216812E18,
1.26042BE18,.308473EL8,.3561163E18,.41T99TELBs+478068EL8,.5403T0EL8,
24603966EL 8y« 668060E18y - T32013E18+. 795331618,.857644E18,.913681E18,
3,978254E18, .103624E1944109255E19+ ¢ L14T16E1944120005E199 4125122619y
4. 130071EL9+ . 134B54EL 9y 139475E19+4143940E19,,148254E194.152422E19+
54 156449E192+ L6C340ELy o L3F4T5EL1D ¢, LTTI54E19,.205T80ELY,.226640E19,
6e242838E19,.255805E19, .266451E19,42753T7E195.28299LE19¢ +289580EL9,
To295350€1F e 300455EL9s + 3050101954 3091056195.312811E19,.316182EL9,
Ba319265E19,232209TELYs +324T0BELY 9232T125C1 9203293691 F94331459E17y
9.333411E19,.335238E1Y9, +336952E19,.338564E19,.340082E19+¢.341516E19y
1.342671E19,.344155E19, - 345372E19,.3456528E19,.347628E19/ 24

END




APPENDIX F

MARE - A COMPUTER PROGRAM TO ESTIMATE
SECTOR-AVERAGED WHOLE BODY GAMMA MAN-REM EXPOSURE

CODE DESCRIPTION

MARE is a FORTRAN IV code that estlmates the product of
population and whole body gamma dose (man-rem) assuming the
released radiocactivity is confined within a specified dlspersion
angle or sector. Distribution of the radicactive material within
this confined angle 1s assumed to be homogeheous in the horizontal
directlon and Gausslan in the vertical direction with the center
of the Gaussian distributlion at the material release helght, Each
sector is subdivided into areas of constant radial width, and the
calculated dose at the center of this area is assumed to apply
over the entire area. The population within this area 1s then
used to compute the man-rem product for each area, This product
is also accumulated for each radial increment to estimate the
cumulative man-rem exposure as a function of distance from the
release peint.

411 calculations are based on an instantanecus release model
which yields total dose; or if a release rate is used as input,
dose per unit time Iis calculated.

ANALYTICAL DESCRIPTION

The mathematical model employed was developed by L. M, Arnett
and is analogous to the derivationg reported in Reference 7 and
employed in RADOS.® Integrations are performed 1n three parts.
Referring to Figure F-1, the first integration, I,, 1s over the
circle of radius p, where p 1ls one-half the sector width for a
given downwind dlstance. The second Integratlion, I, includes
the contribution above z = 0 and between the circle of radius p
and the upper limit of integration. The third integration, I,
is the same for the area below z = 0 and accounts for ground-level
reflection. The upper limits of integration are computed within
the code to account for all significant portions of the radiocactive
cloud.

Define the dimensionless parameters o, B, and Y such that:

=3t

_h _ P -
a—cz, B—h,and'v-
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Sectdr — |« Sector
Boundary Boundary

Z=0, Ground Level

FIG. F-1 GEOMETRY FOR SECTOR AVERAGING PROCEDURE

- 143 -




where h
Iz

a

where i
B
K

where

release height, cm

vertical dispersion ccefficlent, cm

distance from receptcer to the volume element
making a dose contribution, cm

1 it
I, =f f G(y)F(6)dvyde
o] (o]

® scsc” Ty
I, - f f 6(v) P(0) avas
1 O .

w T
Ig = G(vy)F(o)dvde
1 pecoe 1y

a{y) =% ;Kﬂ(uév) £ wpyKy (mpy) + %E}Li Kl(upv)!

F(8) =«7%% exp {- % a2(76c036~1)2£

= linear attenuation coefficient of gamma, cm™?

gamma energy, Mev

Begsel functions

: n -n, X
aBv i
Doge = —(—-—m (Il + I + Ia) 1221 S4 exp ( T )

wind speed, em

downwind dilstance, cm

source for isotope i, Mev/sec

decay constant for isotope 1, sec”?!

) r Mev
doge conversion factor, sec//{cmE)(sec)

For large values of p the second and third integrations will
become insignificant compared to the first and are therefore not
computed for p > 1 km,

by -




a

et

G(y) is derived from an analytical fit for buildup factors
in air and is valid only for 0.5 { EK 2,

INPUT PREPARATION

Computer input requirements are arranged to allow parametric
surveys with minimum preparation if the isotople inventory and
population input are held constant. Input i1s prepared as follows:

Card Type 1 (20A%4)

Alphanumeric problem ldentification

Card Type 2 (3El12.6)

a) Number of gamma energy groups, 1 £ G g 4
b) Number of isotopes, 1 I £ 20
¢) Number of downwind distances, 1 ¢ D g 30

Card Type 3 (I3)

Number of sectors for which population numbers are provided
185 (24 _

Card Type 4 (13F6.0)

Population by sector for each area within the sector,
beginning at the release point. 30 entries per sect
maximum,

Card Type 5 (6E12,6)
Constants for gamma energy groups

a) V,, dose conversion factor, group 1

b} Wi, linear attenuation coeffilcient of air for
group 1, cm *

e) E,, gamma energy in Mev

There may be up to four groups, two sets of constants
per card.
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Card Type 6 (6E12.6)
Isotope parameters, one set per card, up to 20 cards

parent source, Mev/sec

ol

1

o'

parent decay constant, gece”

parent gamma energy, Mev

=]

1

0]

)

)

)

) S84, daughter source, Mev/sec
) Mg+ daughter decay constant, sec”
)

[

E4, daughter gamma energy, Mev

Card Type 7 (6E12.6)

Downwind distances at which doses are estimated. These
entries must correspond in sequence to the entries on
Card Type 4.

Card Type 8 (20A4)

Alphanumerlc information to correspond to each set of
parameters entered on Card Type 9. This will he used as
output data to describe each set of output.

Card Type 9
Parametric entries, one set per card

a) h, actlvity release height, cm

b) ¢, stability classification. 'Enter zero for unstable
and 1 for stable. Unstable is defined as a negatlve
or zero dt/dz and stable as positive dt/dz.

e) Oas vertical atmOSphgric dispersion angle, degrees
d) T, wind speed, cm/sec

e) A, sector angle, degrees

Card Types 8 and 9 may be repeated as many times as desired
to perform parametric surveys of varlables on Card Type 9.

Consecutive problems may be processed by separating each
problem deck with a blank card.
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OUTPUT

Input data are printed out for checking and 1ldentification
purposes, A ccmplete output for all sectors is printed for each
set of parametric entries on Card Types 8 and 9, All output data
are sultably identified and should be self-explanatory.

The FORTRAN listing of the main program is included, and the
requlired Bessel function subroutines are listed in Reference 8.

“ PRUGKAM MARE 10
L 20
C A PROGKAM 10 COMPUTE DOSE INTEGRALS ASSUMING HUMOGENEUUS HURIZUNTAL 30
¢ DISPERSIUN WLTHEN A GIVEN DiSPERSION ANGLE AND GAUSSEAN ULSPERSION IN 40
L THE VERTLICAL DIREGTIUN 50
C : . 60

DIMENSLUN SUMLL4) sSUMZE4) 3 SUMBT416C0LI61+61(6)1GARLIE) 1GAB2I6), 10

1005T130) g WURUSE 2004 GNUC %) sGMUL4S) yENL4I s PL20} o PLIZOY UEPL20) 00200, 80

ZULtaGJ.Utuizol.Hso:,Amciun.uNlia).suﬂepxqj.sptzo.so).sntzu.so: 90

DIMENS LUN HU(6) DUSEL 30 ) fPUPRI24+30) ALRL 24,30}

DIMENS TGN DISML30}s TITLEL20)

REAL*4 PUPI24,30)/720%0.0/
[ 100

FTHETA(GAMIBETA s THET1ALPHZ) S(EXP(—1 S*ALPHZ¥ LLAN¥BETA* COSLTHET)-1a. 110

1 JER2})

FGAMMA (B yBSQsEN)= (2 #BEKTI3 180/ (BSQ+1.)+(B-8/(BSQ+1 .} h*¥BKOIBI+I(BSQ 130

1 I/ABSQeL. J#BSQ/ AT LHEN*®2 . 4) JXBKLEE)) 140

NK=1 160

Pl=3.141593 '

GL11=.3376524E~1

Gl2)=.1693953

G{3)=.3600904

Gla)=.6193096

GU5)=.830604T

616)=,9662348

Hil)=,38566225E~1

Hi2)=,1803508

HE31=,233957

H{4)=H(3}

HESI=H(2)

HIGI=H{L}

CALL LFTM{o4} 290

CALL SETBTF 300
C 310

Al=0., 330

Ll=0. : 350

; ul=P1 360

A2=1, 750
C  LOWER INNER LIMEIT, SECUND SEF

(2=0. T80

03=P1 . 800
C : 810
¢ CUMPUTED GAUSSIAN INCREMENTS FOR OUTER INTEGRALS AND FIRST SET INNER 890
c 900

DO 20 I=1,6 850

20 GCDLLLI=ul 1I*p]

1 REAU 15,2100 (WORBS(I)sI=1,20) 370
READ £5,220) GP¢SLsDLSS 390
NG=GP+0. 1 400
I15=51+0.1 410
NBIST=D155+0.1 420
READ [54400} NSEC
MSECENSEC/ S
MSEC=3%MSEC
LE{MSEC.LT .NSEC) MSEC=MSEC+3
OO 410 I=lyNSEC

410 KEAD 15,420) (PUP(L 4K} oK=L NDIST)
READ 12,2200 (GNULLI,GMUCL) pENILE,E=1,NG) 430
KEAD 15,2200 (PULYaPLLLIYDEPLL) oI +OLIT I 50EDL{TI)+i=1415) 440
READ (5,220 (OIST{1l)+I=L,NDIST) 450
WRITE (6,230) (WORDSEI} (I=1,20) 460
WRITE (69240} 410
ARITE (04260 480
Ul 2 E=1415 490
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2 WRITE {64250% L+PUIA+PLUL)+DEPLI}DL{L),DL{L),DEDLT) 500

WRITE (642404 510
WRITE (6,270} 520
0O 3 I=14NG

3 WRITE (642801 IGNULT)s GMUL T ENLE} 540
WRITE (642400 550

4 READ (542100 (TITLELI}s1=1.+20)
READ (%5,220) STKHT,S5TAH .SIGE,UBAR,DANG
IF{STKHT 4EQ.0) GG TV 1 : 575
00 5 K=l NDISY 639
DISMIK)=DISTIK) 7100,

& TIME=DIST(K)/UBAR

D0 5 I=},IS 650
NBP=DEP{[)+0,1 660
NDO=DEDL i J#0.1 . 470
PLT=EXPI-PLII)*TIME) 680
DLT=EXPL~DLA 1) ¥TIME) 690
SPUEKI=PLII*PLT 700

5 SOUTaKISDLLI*DLY+ (P {1)*{ENINDDI#*DL (1) /(ENCNDPY®LDLIDI-PLLTI D)) 710

1 *{PLT-DLT)) 720

c 730
DEG=PI*DANG/360. 820

C CONVERSIUNy DEGREES TO RADIANS FOR INPUT OISPERSION ANGLE, DANG 830
G 840
Ud 120 K=1,NDIST ) 910

IF{STAB.EQ.0) GO TO 7
SIGZ={SIGE*D.15®{DISTIKIA100.)#%0.T1}1%20.
VERT=,2%S1GE ’

GO T4 9
SIGI=(SIGEX . 045%(DISTIKI/100.)%%0.8001% (U,
VERT=.7%SIGE

9 ALPH=SIKHT/SIGL

-l

ALPHZZALPH®ALPH 400
CONS=SQRT A2, ) ¥ALPH/PI#® 1.5 610
X0=2.#0DISTLKI«SINIDEG)/ CUSLDEG) 890
BETA=XO/ {2, #STKHT } 900
CUN=CONS®BETA 910
CONV=1 e/ L 2 #UBARFX0 )
UPLIM=2.E5/XD
Bl=1l. 340
IF{UPL1MsLE«ks} BLaUPLIM
DG 100 N=1,NG 920
SUMLINI®0. 930
SUM2{N)=0. 940
SUM3{N}=0. 950
0G 40 I=146 920
SUM=0. 930
GABL{1)=G{[)*Bl 860
GAM=GABL{I] 940
BARG=GMULN) #GAM XD/ 2. 950
BASQ=BARG*BARG 940
IFIBARG.GT.174.) GO TG «0
DINT1=FGAMMA {BARG » BASQ, ENIND ) 970
0G 30 J=leb 980
THET=GCDLLID 950
DINTZ=FTVHETA(GAMsBETA, THET y ALPHZ ) ’ 1000 N
, 30 SUM=SUM*DINT2%H{J) 1010

SUMLENI=SUMLAND +SUMSDINTL*HI L)
40 CONTINUE
SUMLENI=SUMLIN) *PL&CON*BL
C INTEGRAL FUR FIRST SET OF EQUATIONS HAS BEEN COMPUTED :g#g
c 5
IFIUPLIA.LE.1.) GO TO 100 ’
DO 10 I=1y0
10 GAB2(I)=GIII*{UPLIM-L ) +L.

DO &0 I=i+6 1060
SUM=Q. L1870
GAM=GAB 2L 1) L1080
ANGII)=L./(SQRT{GAM®*Z,~1.}) 1090
ANG(LI=ATAN(ANG LI )]

BARG=GMUI NI *GAM*XD/ 2. 1100
BASQ=BARG*BARG 1110

BQ( 1 #=BARG
IF(BARGGT«1744) GU TO &0

DNL{ 1J=FGAMNA(BARG s BASQ s ENIN) F*HLE) 1120
00 50 J=l.6 1130
THET=G{JI*ANGIT) 1140
DN2=FTHETA{GAM o BETA THET s ALPH2}*H (D) 1150
50 SUM=SUM*DNZ 1180

SUMZINI=SUM2IN) +SUNSONL L 1) %ANGI(I)
60 CONTINUE
SUMZ AN =SUM2 IN} R(UPLIM-1.1%CON 1180
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[a¥ o

ENIEGRAL FUR SECOND SET OF EQUATIONS HAS BEEN CUMPUTED

00 80 [=1.6
SuUm=0.,
IFLBQUE).GTA1744) GG TO 80
GAM=GABZ( 1}
00 10 J=1,06
THET=GIJ Y *ANGL L J+PI
ONZ2=FTHET ALGAM 4 BETA THET yALPH2) #HL J)
70 SUM=3SUM+DNZ
SUM3{NI=SUM3LNI +SUM*DNL L 1) *ANGLI)
80 CONTINUE
SUMB{NI=SUM3 (N} *(UPLIM-1.)*CON
ALL INTEGRALS HAYE BEEN COMPUTED
LOO SUMGPIN]I=SUMLIN}+SUMZINY+SUM3I{N}
DOSE(K)=0
DU 110 I=1,1S
NOP=DEP{L)+0.1
NDD=DED({ [)+0.1
DUSP=SP {1 4 K)*GNUI NOP)*SUNGPINDP)
DUSU=SD{1 4 KI*GNULNDDI #SUNGP{NDD)
110 DOSE{K}=DOSE{K)+DO5P+DISD
DOSEAK)=DOSELK ) *CONV
IFIK.EQel} WRITE (64290 MTITLELL},151,20)
WRETEL{5,310) NKVERT, STKHT s UBAR ¢ XU SIGZ , SUMLI 1) 45UMZLL Y, SUM3L]
L J +SUNGP{L J»DIST{K)DOSE(K)
[FING.EQ.L) GU 10 120
NRITE (693200 {NsSUML(ND},»SUMZIND, SUMBIN) , SUMGP (N}, N=2, NG)
120 CUNTINUE
o0 500 [=1,MSEC
U0 500 ®K=1,NDIST
POPRIL,K)=0,
500 ACRIL,K1=(,
DO 510 I=1,NSEC
L=1
U0 510 K=1yNDIST
POPR (L +K)I=PUP{ 1 ,Ki*DOSELK}
IF{XK.GT.1) L=K-1
S10 ACRUE R)=ACR(LsL)I+PUPRII4K)
N3=1
520 NE=NS+2
K2=NS+1
WRITEL64230) {WORDSI(I),I=1,20)
HRITE (6+2401)
WRITE(60+600) N3 ¢KZyehE
DU 530 K=1l4NDIST

530 WRITEl6,610] Ky DESMIK ) DOSELK) s POPENS, KD 4 POPRINS yK) ACRINS K1) PUPI

i K29K) ) POPRIKZ ¢ KF yACRIK2 s K) o POPINEs K) y POPRANESK) yACRINE K}
NS=NE+1

IF{NS«LE+NSECE GO TO 520

GU TQ 4

2L0 FORMAT (20A4)

220 FURMAT (&6E12.6)

230 FORMAT 1%1%,20A4)

240 FURMAT (771 g

250 FORMAT (12Xei3,3Xs6(LPEL4.632X))

260 FORMAT {1X,*RELEASE INVENTORY";2X, YPARENT yMEV/ 5" y 3Ky *DECAY CONSTy/
LS57%43X, YENERGY GROUP®»3X s *DAUGHTER¢MEV/S® 2X¢ *DECAY CONST /5% 43X,
2YENERGY GROUP?', /)

270 FORMAT t1Xe*ENERGY GROUP CONSTANTS®y3X,'D0OSE CONVY,6X, ATTEN COEFF
1% 06X "ENERGY S MEV/SY 4 /)

280 FORMAT (18XsI343X43(L1PELG.6))

290 FORMAT (*1*,2044y/,
‘L 6Xg PVERT! 4 TXg? STACK® 8 Xs *WEND® ¢ 31X *FIRST? 46X, Y SECOND* ¢ TX

L*THIRD!  6X+ VINTEGRAL DISTANCE DOSE*+/»
2' GRP DEG HE IGHT SPEED WIDTH SIGMA 2%,4X,
3VINTEGRAL INTEGRAL INTEGRAL SuMe

310 FORMAT (/413+4F8.2¢1%Xs10(1PELZ.3))

320 FORMAT LE3,57X+ IPEL2a39EL2.39EL2434E12.43)

400 FOURMAT {2013}

420 FORMAT (13F&6.0)

600 FORMAT (35X, *SECTOR" 13 423X+ SECTORY 4 13423X " SECTORY 4134/,
L OXy*DISTANCE? ¢5Xs "PULNT? 4/, TXe "METERS® s 6X 4 'DOSE yRY
2 3(3Xy*POPULATION MAN-REM ACCUM."),/)

610 FORMAT (I4,2(1PELL.3)+3(2X,ELl0.34E10.35E10.3))
END
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