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AIRDOS--A COVPUTER CODE FOR ESTIMATING POPULATION AND
TNCTVITURT COSES PrSULTTIG S

G (PO KYMOSPHEPTC PLL

S )
OF REOTGHUCLIBES FROY KUCLEAK FACILIMES

R. E. Moore
ABSTRACT

AIRDOS, a Fortran [V computer code. was written to estirate popu-
lation and individua) doses resulting from the cortinuous simultaneous
atmospheric release of as many as 36 radionuclides from a nuclear
facility. This report presents details of the code end complete imstruc-
tions for its use. Five pathways to man are considered: (1) inhalation
of air containing radionuclide gases or particulates, (2) irmersion in
contaminated air, (3) exposure to surfaces contaminated by radicactive
failout, (4) ingestion of food produced on contaminated ground surfaces,
and (5) irmersion in contaminated water, as by swimming. Dose and dose
cormitments are estimated for each pathvay and the following eleven
refcrence organs: whole body, GI tract, bone, thyroid, lungs, muscle,
kidneys, liver, spleen, testes, and ovarfes.

The environmental rmodel in AIPDOS consists of a 20 x 20 square
grid with the nuclear facility located at the center. ..e size of each
grid is specified in the inpu? data. Human populatiun, numbers of beef
and dairy cattle, and identification as to whether an area is prv “omi-
nately used for production of vegetable crops or S a water area are
specified for each of the 400 grids. Population doses are summarized in
output toqles in every possible manner--by nuclides, pathways, and organs.
The highest individual dose received in the area and its location are

printed in the output.
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Data found in the literature or provided by various investigators
were used to validate the atmospheric dispersion model and the terres-
trial model used in AIRDOS. Measured valuec were generally within the
raage from + 100° to - 50% of predicted values. Complete validation,
however, will recuire comparisons for more nuclides and a wider range
cf conditions. Efforts are continuing to locate additional environmen-

tal data for validation.
INTRCODUCTION

AIRDOS is a Fortran IV computer code used to estimate annual
population doses (man-rems) and the annual maximum individual doses
resulting from exposures to radionuclides released to the atmosphere
from nuclear facilities. It is useful primarily for continuous releases
of adionuclides rather than accidental or pulse releases. This code,
frcluding several previous versicns and modifications, has been used at
OFiL in the United States Plowshare Gas Program.l'2 in the ORN; Curu'a-

3 and for several aoplications related

tive Exposure Index (CUEX) Project,
to the preparation of environmental impact statements. Recent applications
have incluced para~etric analyses to evaluate uncertainties in dose esti-
mates which result from uncertainties in our knowledye of parameters, such
as deposition velocities of particulates, plume rice of released radio-
nuclides, and the vertical and horizontal dispersiun coefficients which
describe the dispersion of a wind-blown plume of radionuclides.

AIRDOS estirates doses resulting from continuous simultaneous releases
of as many as 36 radionuclides from as many as 6 plant stacks or roof vents.

Pathways to men include (1) inhalation of radionuclides in air, (2) immer-

sicn in air containing radionuciides, (3) exposure to ground surfaces




contaninated by deposited radionuclides, (4) ircestion of food procduced

in the area, and (5) immersion in contarinated weter. [oses are esti-
rated for these organs: whole-body, Gl tract, tomne thyroid, lungs,
muscle, kidneys, liver, spleen, testes, and ovaries.

The area surrounding the nuclear facility is arranged as a 20 x 20
souzre grid with the facility at the center. The grid size is spezified
&s nput data. Human population, numbers of beef cattle and dairy cat-
tle, and specification as to whether each of the 400 grids is used for
procducing vegetable crops or is a water area are required as input data.

The first part of AIPDOS {s an atmospheric dispersion model (AIRMOD)
which estimates concentrations of radionuclides in afr at ground level
and their rates of deposition on ground surfaces as a function of distance
and direction from the point of release. Anrual average meteorological
data for the area are supplied as input for AIPMOD.

RIPMOD is interfaced with enviro mental models within AIRDOS to
estirate doses to man through the five pathways. The most complex environ-
mental model is a terrest-ial model (TERYOD) developed by Booth, Kaye, and
°oh~.er.4 This mocel estimates radionuclice intakes via ingestion of radio-
nuclides depcsited on crops, soil, and pastures. The intakes result from

eat.ng beef and vegetable crops and drinking milk.

The terrestrial model (TERMOD) is nct applicable for tritium,
which, in the form of tritiated water, fo)lows ordinary water alrost
exactly through the terrestrial environment. The model used in AIRDOS
for ingestion c¥, tritium is one in which it is assumed that man's body
water contains 'he same concentration of tritium as is contained in

rain €alling in the area. This assumption is conservative because it
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does not consider any dilution of tritium in man's body water as a

result of drinking water or other beverages from sources outside the
area.

The present version of AJRDOS does not estimate external doses from
garma radiation from overhead plumes. inis additional external exposure
may be important 'n the immediate vicinity of a nuclear faciiity, especially

under stable atmospheric conditions. It should be estimated separately

where conditions warrant and added to the external doses estimated by AIRDOS.
b separate finfte cloud calculation usually would not be necessary for
distances oreater than 10 stack heights from the point of release under
average meteorological conditions. Ingestion of fish or other foods
produced in water areas is also not ‘ncluded in the p}esent version of
ATRDOS .

Population doses are suwmarized in the output tables of AIRDOS in
all possible ways--by nuclides, pathways, and organs. If more than 36
radionuclices must be considered in a source term, two or more computer
runs can be made and the data in the summary tables from each computer
run simply added together. The highest individual doses in the area
for each organ are tabulated for each radionuclide and the highest organ
doses from all radionuclides in the source term are listed. The location

of the highest individual dos2 is specified.
THE ATMOSPHERIC DISPERSION MODEL

The basic equaiion used to estimate atm spheric dispersion in AIRDOS

fs Pasquill's Equation® as modified by Gifford:® ,



y = concentration in afr at the center line of a plume x metirs

dowmind from the point of release (curies/ms).
Q = uniform emission rate from the stack (curies/sec),

. = mean wind speed (m/sec ),
o, = horizontal dispersion coefficient (m),

o, = vertica! dispersion coefficient (m),

H « efrective stack height (physical stack height, h, plus the
plume rise, 2h) (m},

y = crosswind distance (m), and

Zz = vertical distance (m).

The downwind distance, x, comes into Eq. (1) througn oy and Cgs
which are functions of x as well as the atmospheric stability category
appliceble Curing emission from the stack. Pasquill® described six
atmospheric stability categories ranging from A (very unstable) to F
(very stable). A seventh category, G (extremely stable), has been
included in AIRDOS. Values for °y and 0, 85 functions of x for each of
the six original Pasquill categories are the most recent values recom-
mended by the Air Pesources Atmospheric Turbulence and Diffusion

laboratory.7 The values used for ”y and o, for category G were
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extrapolated by subtracting half of the difference Letween corresponding
velues for the E and F categories from the values for the F category.
Three options are available in AIRDOS to estimate plume rise, :h,
for £q. (1). These are
¥s Briggs'a equations can be used to estimate plume rise resulting
from buoyancy for cases in which hot plumes are emicted from a
stack. The rate of heat release from the stack and the average
air temperature are required input data for this option. In
additicn, the vertical temperature gradient of the air for atmos-

pheric stability categories E, I, and G are required.

2. The equation of Pupp et 01.9 can be use. to estimate plume
rise caused by momentum of emitted stack gases. This equa-

tion is
th = 1.5 vd/u (2)

in which
th = plume rise (m),
v = effluent gas velocity (m/sec),
d = stack diameter (m), and
u = wind velocity (m/sec).
2. Plume rise is designated by the user for each of the seven
Pasquill atmospheric stability categories.
Ootfon (2) would usually te used for nuclear plants for which
gaseous effluents are near ambient temperatures. Option (3) may be

used if the user desires to compute plume rise by another ‘ormula.



For part of each year a stable layer of air will exist above a

less stable layer. This effect, referred to as a 1id, restricts
vertical dispersion, and it results in a higher ground-ievel 2'r con-
centration than would ex'st in the absence of a 1id. It is assumed

ir the AIRDOS zode that a plime is ot affected by the 1id until the
downwind distance, x, becomes equal to Z'L' where x is the veluve of

« for which =, = 0.87 L. (L is the height of the 13d.)'% Ffor greeter
values of x, vertical dispersion is restricted and the air concentration
of the radivnuclide is ascumed te be umiform from ground level to the

1id.
Radionuciides released as particulates may be substantially

affected by yravity during plune travel. A value for the gravita-
tional fall ve ocity, vg. for each radionuclide is required input
data. Tnis value is zero for cases and usually zero for most particu-
lates. For dense or large particulates, however, & positive value ‘s
used for vg. arnd this results in computina the plume to nave 3 downward
ti1t. This is accomplished in AIRDOS by decreasing the efrective stack
height, H, in Eq. (1) by the expression vgxl;. A built-in protection
yrevents the plume from coino below around level.

Particulates will depasit on ground or water surfaces at a rate

that is the product of their concentration in air at ground level and

the deposition velocity (m/sec) as expressed by the equation,

wixwy) = Vy X(x,y,0) (3)



where
w(x,y) = deposition rate (Ci/mz sec),
Ve = deposition velocity (m/sec), and
X(x,v,0) = air concentration of radionuclide 2t ground

level (Ci/ma).

Deposition velocities are dependent on surface characteristics. Measured
velues show wide scatter, averaging about 0.0 m/sec, a value often used
for particulates for waich reliable measured values are not available.

It seems likely that particles which are falling as a resu’t of gravity
will deposit on surfaces at a rate at least as areat as their rate of fall.

It is recommended, accordingly, that any value used for the deposition
velocity of a radionuclide be at least as great as its gravitational

fall velocity.

Scavenging of radionuciices in a plume is the process through
which rain or snow .. .hes out particles or dissolves gases and deposits
them on ground or water surfaces. The fraction of particles or soluble
gases removed by scavenging fiom a vertical column of air per unit time
during rain or snow is ¢, the scavenging coefficient. If ¢ has the units

1

of sec” ', the rate of depositior. on the ground or water surface is

R = ¢Ch Ci/msec (4)

where
C = the average concentration in the vertical column (Ci/m3). and
h = the height of the vertical colunn (m).
!hg scavenging coefficient used in AIRDOS for each radionuclide is

the sum of the washout, rainout, and snowout coefficients for particles



or the coe/ficient for dissolving of gases in rain drops. The average
concentration in the vertical column used in Eq. (&) is computed through
the use of Eq. (1). The value of h is the distance fro~ the ground to
the botton of the inversion layer (1id). A discussion of methods used
to estimate scavenging coefficients during the periods of rainfall (or

snowfall) at the plant site can be found in Meteoroloay and Atomic

gggyn!--1968.]‘ These scavenging coefficients rust be averaged over a
period of one year to be used in AIPDOS. The units of scavenging coeffi-
cients (sec”') as used in AIRDCS, therefore, described a continuous
removal of a fraction of the plume per second over an entire year.
The rate of deposition is the sum of the rate from dry deposition
and the rate from scavenging processes; it is used as input for the
terrestrial model to estimate internal S0-year dose cormitments through
ingestion of food produced in the area. Concentrations on ground
surfaces calculated for a 50-year pericd of deposition are computed
from radicactive decay constants and environmental decay constants to
estirate gamma doses from surfaces. Measured values of environmental
decay constants for most radionuclides are not available; the use of a
value of zero for these cases results in conservative dose estimates.
Depietion of the plune resulting from depcsition processes is taken
into account by substituting Q, the release rate in Eq. (1), by Q', a
reduced release rate which is Q-D where D is the correction for the amount
of racdic uclide deposited by the plume from the point of release to the
pcint of Lonsideration. An expression for the cepletion fraction, Q'/Q,
e; a functiion of X, the ¢wnwind distance, can be cerived from the general

expression,
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%‘- . —fw(x.y) d (5)

for depletion of a plume per unit distance from the point of release.
The deposition ra‘e, w(x,y), is equal to v X(x,y,0) (see Eq. (3)),
where X(x,y,0) is equal to the expression of Eq. (1) with Q' substituted
for Q, with the expression vgx/u subtracted from H, the effective stack
height, to account for gravitational fall, and wit! functions of x, xA/C
and xD/F, substituted for o and Oy respectively. After substitutions

y
are made, the resulting expression is

' P p 2 (H-v x/u)2
2. Yg® ddy * & (6)
- j;nzx“/c)(x"/r)u g YRS 20x%/¢) 4

Integration of Eq. (5) leads to the ¢ pletion fraction:

. 1/2 v X
. (2 d dx
8— exp (") "'_/o (gD/F)QXD(-(H-vgx/u) /Z(XD/F)q (7)

Computer subroutines based on Simpcon's Rule were written by

12

D. E. Dunning'® to estimate Q'/Q in Eq. {7) for dry deposition as

a function of X. The exponential factor et s

used to correct
for plume depletion by scavenging processes.

AIRDOS makes use of Eq. (1) to compute annual average concen-
trations in air and rates of deposition on ground and water surfaces
for each of 16 compass directions emanating from the stacks of ‘he

facility.'. The annual frequencies for the 16 wind directions, true
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everage and reciprocal-averaged wind speeds for each wind direction,
and annual frequercies of the seven atmospheric stability categories
for each wind direction are required as fnput cata. The resulting

corcentrations from Eq. (1) are averaged over each of the 16 sectors

and ther converted Lo a square grid specificatior.
Radioactive decay during plume travel is taken into account in

AIRDOS, but doses from daughter buildup within the plume are not esti-
mated. The user should examine the decay schemes or ary short-1ived
vadionuclides in the source term to ensure the absence of significant
Quantities of daughte: products in the airborne plume which may contri-

bute to dose.

DOSE ESTIMATES

Dose conversion factors for external doses from immersion in con-
taminated air, immersion irn contaminated water as by swimming in a home
pool subjected to surface deposition from plumes, and exposure to con-
tarinated ground surfaces are supplied as input data. Only gamma
rediation is considered for external doses. External dose conversion
factors for each radionurlide can be obtained by use of the EXREM 1]I
computer code.‘3 The contribution to the dose conversion factors for
immersion in water and surface exposures from daughter products at
equilibrium should be included in the dose conversion factors supplied
as input data for each radionuclide. In AIRDCS, the external dose to
each organ is estimated as equivalent to the whole-body dose, and it
1s added to the 50-year internal dose commitment for each organ resulting

from inhalation and ingestion.
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Dose conversion factors for internal doses from inhalation and in-
gestion are supplied as input data for each radioruclide for whole body
and for each reference orjan for that radionuclide. The internal dose
conversion factors can be obtained through use of the INREM computer
code.14 for those organs not in the reference organ 1ist, internal doses
are estimated through the use of the dose conversion factors for whole
body.

fach person living in the area is assumed to eat beef, milk, and
vesetable crops produced within the entire 200 square grid surrounding
she ruclear facility. 1f the 400 grid area does not produce enough of
each of these three foods to supply the population within the area,
the deficit for each of the three foods is assumed to be supplied
by imported uncontaminated food. 3

Dose reduction factors are applied in AIRDOS to the ingastion
doses estirmated in TERMOD for the short-lived (TIIZ = 8 days) radio-
nuclide ‘3‘1 to account for cattle pasturing practices in the area
and elapsed times between production of vegetable crops, milk, and
beef and their human consumption. Ingestion dcses for ‘3‘1 as esti-
mated by TERMOD are reduced by 30 to 50% by application of these
factors calculated on the basis of realistic local agricultural and

food processing and distribution practices.

VALIDATION OF ENVIPONVENTAL MODELS

The environmental transport rodels, AIRMD and TERMOD, in AIRDOS

were validaibd partially by the use of data found in the literature or
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provided by various investigators. PResuits of these validation studies,
given in this section, show that most of the measured values generally
fall within the rance 4 100% to - 50% of the predicted values. These
results lend sore credence to AIRDNS, but complete validation will require
comparisons for a larger number of nuclides under a wider variety of
reteorological and terrestrial conditions. Efforts are continuing to
locate additional environmental data which are closely re sted to known

releases for which meteoroloaical conditions are well defined.

Validation of the Atmospheric Transport Model

Radionuclide concentrations in air at ground level estimated by the
AIRDOS code were compared with values measured in the vicinity oi three

nuciear reactors as described helow.

1. Haddam Neck Pressurized Water Peactor
133

15

Concentrations of 85xr and e in air were measured by the U. S.

Environmental Protection Agency ~ near *he Haddam Neck Reactor on Ppril 16,
1871, The measurements were made at a distance of 600 meters from the
plant stack in the direction toward which the wind was blowing. Slightly
unstable atrospher.c conditions prevailed durina the day. Table 1 lists
y/Q values (concentration fn afr at g-ound level/release rate) for the
four test perfods. Estimated values from AIRDNS range from approximately
£€° Tess than measured values (o approximately 70% greater than reasured

values.

2. lMoble Gag Peleases from a Boilinn Water keactor

Doses resulting from frmersion in a‘r containing noble gases

relcased from a boiling water reactor were estimated by AIPDOS, and



Table 1. Cu?arlson of Measure? and Estimated x/Q Values 7or Releases
f Noble Gas Radionuclides from the Haddam Neck Reactord

Test Period
I Il 11 v
Average Wind Spee! (m/s2c) 3.2 5.0 5.7 5.4
Measured x/Q for Bokr (sec/m’) - 1.9 x 1075 - 5.7 x 1078

Measured x/9 for 'e (sec/~’)  8.8x 10"  2.2x10% 6.8x10° 6.2 x 107

Estimated x/QP (sec/m’) 1.5x10°  9.6x37f 9.4x10® 8.9x 106

‘Slightly unstable arnuspheric cond'tions prevafies during releases on April 16, 1971.

Measurements were made it a distance of 600 meters from the plant stack in the direction
toward which the wind was olowing.

bThe x/Q values estimated by AIRDOS are the sam> for both ”xr and ‘nn.

vl
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the results were compared with doses measured by the New York Health

and Safety Laboratory (MI-SL)16 resulting from direct exposure to the
plures. The measured release rates are listed in Table 2. Comparisons
of results are listed in Table 3. These compariscns are for distances
relatively far from the stack where external doses are computed in AIRDOS
for infinite cloud immersion at ground level. These should be comparable
to doses calcu'ated by MASL for direct exposure to airborme plumes. Doses
resulting from direct exposure to overhead plumes near the stack are much
greater than immersion doses, which AIRDOS estimates, because air concen-
trations at ground level near the stack are very low. Good comparisons
between results from the two calculational techniques are expected, there-
fore, only at downwind distances great enough thc} the piume has weached

ground level.

3. Tritiun Peleases from the Argonne National Laboratory CP-5 Reactor

Tritium released from the ANL CP-5 Reactor (1 Ci/day) was measured
by Sedlet, Golchert, and Duffy" during 1973 at a permanent monitioring
station 50 meters east of the reactor. The average measured concientra-
tion durinc the year was 2.65 x 10'3 2202 10'3 pCi/cm3. The sverage
tritium concentration estimated by AIPDOS using annual average meterolugi-
cal data'® was 4.69 x 1073 pCi/cm’.

The stack height of the CP-5 reactor is 15 meters. A small plume
rise of 5 meters was assumed for the AIRDOS computer run to accownt for

momentum and buoyancy of the stack emissions. Tne agreement between esti-

mated and measured tritium concentraiions is good in view of the difficulties

in estimating concentrations close to a reactor where building wakes and

_
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Table 2. Measured Release Rates of

e G T o

Nuch fde Mot rsec)
133y, 1.37 x 10'°
133n. 5.47 x 10®
5xe 1.77 x 100
135mye 5.17 x 10°
138y 3.22 x 10°
85my 4.20 x 10°
87Kr 9.30 x 109
88y, 6.99 x 10°




Table 3. Measured and Estimated Doses Resulting from Exposure
tu Noble Gas Plumes Released from a Boiling Water Reactor

Distance Measured® AIRDOS
from Stack Direction Atmospheric Dose Estimate Difference
(meters) from stack Stability (mrems) (mrems) (2)
6275 N Predom. Stable 0.38 0.28 - 26
6758 NNE Predom. Stable 0.15 0.25 + 67
2896 SSE Mixed 0.30 0.17 - 43

3carl V. Gogolak, HASL-277 (1973), and personally ¢
cal data for use in AIRDOS. The results are for a 740-

ommunicated meteorologi-
hour monitoring period.

The oarma-ray doses were measured with high-pressure lonization chambers and

thermoluminescence dosimeters.

L
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small uncertainties in plume rise can have a significant effect on ground-

level air concentrations.

Valicaticn cof the Terrestrial Model

The terrestrial model (TERMOD) was validated partially by Sooth., Kaye,

and Rohwert for three important radionuclides, 137 90 13

Cs, " Sr, and I, by

comparing model predictions from computer runs of their TERMOD computer code
with literature values from actual monitorino data. Table 4 is a summary of
their results, which constitute only a very small portion of those required
for a complete validation. A continuing effort is in progress to find addi-

tional data suitable for validating the terrestrial model.
INSTRUCTIONS FOR USING AIRDNS

The code is listed in the Appendix. Data decks required for use of
the code are presented in Table 5 through 10. Decks of Tables 5, 6, 7, and
8 should be consecutively stacked. Followina the deck of Tatle 8, there
must be a nuclide data deck (Table 9) for each radionuclide listed im the
deck of Table 5 under NAMNUC. Associated organ decks (Table 10) for each
radionuclide should immediately follow its nuclide deck. The number of
associated organ decks followina each nuclide deck must correspond tio
the number 1n Table 9 under NUMORG.

Tables listing individual doses to each organ through each of tihe
five pathways for each of the 400 grid squares are printed for only the
first three radionuclides in the input data deck. This restriction was
imposed because thgse detailed tables are so long that the bulk of the

computer output would be unmananeably large ‘f a'l tables were printied
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Table 4. Comparison of Literature Values of Actual

Monitoring Data to Terrestrial Model Predictions?

Ratio of Monitoring Data
to Model Predictions
Environmental Ratio

137Cs 90, 131l
Input/conc. in grass 1.72
Input/conc. in milk 1.65 0.732
0.43
Conc. in milk/conc. in grass 1.00 0.78-1.96°

Conc. in milk/conc. in beef 0.62
Conc. in milk/conc. in grain 0.55

Conc. in beef/conc. in grain 0.91

%The values in this table were taken from Reference &,
this report.

bThese two ratios are from different scurces.

€A range of published data.




Taole 5. Data Deck for Atmospheric Dispersion and Ground Depostion

Card Parameter Paramete -

Numbers Name Identification Units Type Format
1 LOPTg Option 1 None Integer (0 or l; 6110
LORT Option 2 None Integer (0 or 1
LOSTS Option 3 None Integer (0 or 1
LOFT Option 4 None Integer (0 or 1
Lom;‘ Option § None Integer (0 or 1
LOOT Option 6 None Integer (0 or )

2 PRA Designated plume rise Meters Fixed Point 7F10.1
for Pasquill category A
PRB Designated plume rise Meters Fixed Point

for Pasquill category B

aOption for stopping the program after printing a table of ccncentrations in air at ground

level and the rates of deposition on ground surfaces for each radionuclide for each of the 400
grid squares.

bOption for stopoing the program after printing a table as above except that the listed
values are for each of 16 compass directions from the nuclear facility for each of 20 specified
distances (IDIST values) from the facility.

‘ cOpuon to Tist plume center-line values instead of sector-averaged values for either option
or 2.

dOptlon for estimating plume rise by Briggs' equation for buoyant plumes.

eOption for estimating plume rise by the equation .f “upp et al. for momentum-type emissions.

fOption to designate 2 specific plume rise for each of the seven Fasquill atmospheric
stability categories (A-G).

02
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Table 5. Data Deck for Atmospheric Dispersion and Ground Deposition (contd)

Card Parameter Parameter
Numbers Name Identificotion Units Type Format
PRC Designated plume rise Meters Fixed Point
for Pasquill Category C
FRD Designated plume rise Meters Fixed Point
for Pasquill zategory D
PRE Designated plume rise Meters Fixed Point
for Pasquill category E
PRF Designated plume rise Meters Fixed Point
for Pasquill category F
PRG Designateu plume rise Meters Fixed Point
for Pasquill cateqory G
3 PLBN North Plant Boundary Meters Fixed Point 4F10.1
PLBW West Plant Boundary Meters Fixed Point
PLBS South Plant Boundary Meters Fixed Point
PLBE East Plant Boundary Meters Fixed Point
4 NADEC19 Internal test for tritium None Alphameric 2A8

in nuclide list

napec2" Internal test for '3'1 in
nuclide list

OnADECT = H-3
PNADEC2 = 1-13)

12
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Table 5.

Data Deck for Atmospheric Dispersion and Ground Deposition (contd)

Card Parameter Parameter
Numbers Name Identification Units Type Format
5-7 IDIST 20 distances from the Meters Integer 8i10
facility for use with
option 2
8-12 NaMNUC Nuclide name (up to 36) None Alphameric 8A8
13-39 REL Up to 36 release rates pCi/sec Floating Point BE10.3
of the above nuclides
for 1 to 6 stacks
40 NUMST Number of stacks (up to 6) None Integer 110
4 PERD 16 frequencies of wind None Fixed Point 16F5.3
direction (counterclockwise,
starting with wind toward
north)
42-48 uocar! Reciprocal-averaged wind Meters/sec Fixed Point 16F5.2

1The reciprocal wind s

starting at 1 for the

average value for each

speeds. One card for each
Pasquill atmospheric sta-
bility category from A
through G

peeds for each of 16 wini directions (numbered counterclockwise
wind blewing toward due north) are averaged.

wind direction is the reciprocal -averaged wind spe~d for that direction.

Reciprocal-averaged wind speeds are less than true average values.

The reciprocal of this

22



Table 5. Data Deck for Atmospheric Dispersion and Ground Deposition (contd)

Card Parameter Parameter

Numbers Name Identification Units Type Format
39-55 UDAV True average wind speeds Meters/sec Fixed Point 16F5.2
(as above for UDCATg'
56 TA Average air temperature O Fixed Point F10.1
in area
57 Teed Vertical temperature O /meter Fixed Point F10.4

gradient of air for
Pasquill category E

58 TGFk Same as above, but for °K/neter Fixed Point F10.4
category F

59 166" Same as above, but for O /meter Fixed Point F10.4
category G

€0 PH Physical height of each Meters Fixed Point 6F10.1

stack (up to 6)

s1 DIA Inside diameter of each Meters Fixed Point 6F10.
stack (up to &)

’A conservative value ({.e., one producing a smal) plume rise) of 0.0728 has been used in
AIRJ0S computer runs. A less conservative value may be used 1f desired.

kA conservative value of 0.1090 has been used in AIRDOS RUNS. See footnote j.

1A conservative value of 0.1455 has been used in AIRDOS runs. See footnote h.
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Table 5. Data Deck for Atmospheric Dispersion and Ground Deposition (contd)

Card Parameter Parameter
Numbers Name Identification Units Type Fermat
Gé VEL Velocity of stack gases for Meters/sec Fixed Point 6F10.1
each stack (up to 6)
63 QH Heat release rate for Cal/sec Floating Point 6E10.2
each stack (up to 6)
64-79 FRAW Fraiction of time that each None Fixed Point 7F10.4
of the 7 Pasquill atmospheric
stability categories (A-G)
exists for each cf the 16 wind
directions (one card for each
wind direction). The sum of
values for each card 1c 1.
80 LIDAY Average 11d for area Meters Integer 110
81 SQsSD Side of each grid of the Meters Fixed Point F10.1
400 square grid area
82 $QsD2 Side of each grid of a Meters Fixed Point F10.1

smaller 100 square grid
area

ve



Table 5. Data Deck for Atmospheric Dispersion and Ground Deposition (contd)

Card Parameter Parameter
Numbers Name Identification Units Type Format
83-92 NSPTMO™ Integers from 1 to 16 to None Integer 4012
convert the 400 square
grid centers to directions
from the plart at the center
of the area
93 ALPH Blank card
94 NNUCS Number of nuclicdes None Integer IS
95-99 VG Gravitation fall velocity Meters/sec Fixed Point 8F10.3
for each nuclide (up to 36)
™rhe following values 1isted as data card fmages must be used for NSPTMO:
Card No.
1 7777666655554444333377776666555544443333
2 7777766665544443333377777766655444333333
3 8877776665544433332288877776655343333222
4 8B888877765543332222288888877655433222222
5 9988888876432222221199999999873211111111
6 99999999101M1516 711 111119 910101010101011121415161616161616 1 1
7 107101010101011111213131415151616161616161010101010111111121313141515151616161616
8 10101011111111121213131414151515151616161010111111111212121313141414151515151616
9 TTITTII1111112121213131414141515151515151111111101121212121313141414141515151515
10 TTI11111121212121313131314141414151515151111111112121212131313131414141415151515

se



Table 5. Data deck for Atmospheric Dispersior and Ground Deposition (contd)

Card Parameter Parameter
Numbers Name Identification Units Type Format
100-104 vD Deposition velocity for each Meters/sec Fixed Point 8F10.5

nuclide (up to 36)

105-109 s¢ Scavenging coefficient for  Sec™' Floating Point  B£10.3
each nuclide (up to 36)
110-114 ANLAM Radioactive decay constant Day" Floating Point BE10.3
for each nuclide (up to 36)

115 ne Rainfall rate Inches/year Fixed Point F10.2

92



Table 6. Data Deck for Statistical Description of Area

Card Parameter Parameter
Numbers Name ldentification Units Type Format
1-25 NOBCT Number of beef cattle in each None Integer 1615
of 400 grids
26-50 NOMCT Number of dairy cattle in each None Integer 1615
of 400 grids
51-55 INTFC Flag to denote whether each None . o1
grid 1s primarily used for o o
producing vegetable crops
(1 for yes, 0 for no)
56-105 INTPA Human population in each of None Fixed point 8F10.1
400 grids
106-115 INTWA Flag to denote whether each None Integer 4012

grid 15 a water ared (1 for
yes, 9 for no)

e ———
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Table 7. Data Deck for Parameters Used to Estimate Inhalation Doses
and Doses Resulting from Submersion in Water

Card Parameter Parameter
Numbers Name Identification Units Type Format
1 BRTHRT? Breathing rate of man cn:’lhr Fixed point 3F10.3
oILFac® Dilution factor for swimming om
USEFACS Fraction of time spent None
swimming

%A value of 0.83366 1s the accepted value.

ba value of 152.4 cm (5 ft) s used for the water depth of a home swimming pool for
dilution of radionuclides depositing on the pool surface. The deeper water of a lake or
municipal pool would result in greater dilution and smaller submersion doses.

A value of 0.01 has been used in AIRDOS computer runs.
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Table 8, Data Deck for the Radionuclide-Independent Parameters Used
for the Terrestrial Model

Card Parameter Parameter Recormended
Numbers’ Name Identification Units Type Tormat Values?
1 A Soil surface required to Meters Fixed point  10F8.4 0.1E4
furnish food crops for one
man
ASUEG Pasture area per cow Hetersz 0.1E5
DSUBF Dry weight areal density of Kg/neterz 0.1€0
man's above-surface food
DSUBG Dry weight areal grass Kgln;.erz 0.15€0
density
SMALLD Depth of plow layer Cm 0.2E2
1] Dietary correction factor None 0.25E0
for above-surface food
D2 Dietary corrcction factor None 0.1E1
for uptake from sofl
D3 Dietary correction factor None 0.1
for beef
D4 Dietary correctior factor None 0.1€1
for milk
e e o - a




Table 8. Data Deck for the Radionuclide-Independent Parameters Used
for the Terrestrial Model (contd)

Card Parameter Parameter Recommended
Numbers Name Identification Units Type format Values?®
2 KSUBB Rate of increase of steer kg/day Fixed point 10FB.4 0.4F0
muscle mass
MSUBB Muscle mass of steer at kg 0.2€3
slaughter
RHO Sofl density 9/cm’ 0.14E1
S1 Fallout correction factor None 0.1€0
for above-surface food
S2 Fallout correction factor None 0.9€0
for sofl surface below
{ood
S3 Fallout correction facior None 0.1
for pasture
TAUBEF Fraction of beef herd None 0.381E-2
slaughtered per day
TAUMLK Transfer rate of milk dly" 0.2€1
from udder

TAUBM Beef consumption of man kg/day 0.3E0




Table 8.

Data Deck for the Radionuclide-Independent Parameters Used
for the Terrestrial Model (contd)

Card Parameter Parameter Recommended
Numbers’ Name Identification Units Type Format Values?
TAUCM Milk consumption of man 1iters/day 0.161
3 TAUES Transfer rate--above- day”! Fixed point 10F8.4  0.4956-)
surface food to soil
surface
TAUGR Transfer rate--pasture day" 0.495E€-1
grass to pasture soil
w
TAUPD Transfer rate--sofl pool  day”' 0.1096€-3
to sofl sink
TAURD Transfer rate--pasture day”! 0.1096€-3
sofl to sofl sink
TAURG Transfer rate--pasture day" 0.274¢-4
sofl to pasture grass
TAUSP Transfer rate--sof day”! 0.6931€-3
surface to soil pool
1} Milk capacity of udder liters 0.55E1
v Vegetable food consump- kg/day 0.25€0

tion of man




Table 8.

Data Deck for the Radionuclide-Independent Parameters Used

for the Terrestrial Model (contd)

Card Parameter Parameter Recommended
Numbers Hame Identi fication Units Type Format Values?
vsuBc Grass consumption of cow kg/day 0.1E2
VSUBM Milk production of cow liters/day 0.11E2
4 PFIV Dose reduction factor for fixed
'3 (vegetable food) none point F10.2
5 PFIC Dose reduction factor for fixed
VI (mik) none point F10.2
6 PFIB Dose reduction factor for fixed
1311 (beef) none point F10.2

®Most of the recommended values
changed to reflect more recent data f

S e— ———— .

are from reference 4 of this report, but some values have been
ound in the literature.



Table 9. Data Deck for Each Radionuclide

Card Parameter Parameter
Numbers Name Identif .cation Units Type Format
1 NUMORG Number of organs None Integer 110,4£10.3
LAMRR Radioactive decay constant day'] Floating point
CFSBA Dose conversion factor for rems-cm3 Floating point
submervion in air uCi-hr
CFSBW Dose conversior factor for r!ﬂé:&ﬂz Floating point
submersion in water uCi-hr
CFSUR Dose conversion factor for Lgm;-cqf Floating point
surface exposure uCi-hr
2 csusg? Concentration of element in ppm Floating point 8E10.3
meat
csusp? Concentration of element in ppm
forage
csuss? c°nc$ntrat1on of element in ppm
soi
Fsugm® Fraction of isotope ingested days/1iter
by a cow and secreted
LAME® Turnover rate of stable 1so- day"

S — R A

tope in man
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Table 9. DNata Deck for Each Radionuclide (contd)

Card Parameter Parameter
Numbers Name Identification Units Sne Format
csussg? Concentration of the element ppm
in man
HSUBEQa Equilibrium mass of stable grams
element in soil from surface
to deoth of plcwe layer
Taycxc? Excretion rate of stable day"
isotope from muscle of steer
3 LAMSUR® Environmental decay constant-- day" Floating point 2€10.3
surface
LAMH20? Environmental decay constant-- day"
water

——— . — i

3Recommended values for these parameters for svecific radionuclides have been compiled from
literature sources oy John P. Witherspoon, ORNL Environmental Sciences Division.
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Table 10. Data Deck for Each Organ for Each Radionuclide

Card Parameter Parameter
Numbers Name Identification Units Type Format
1 NAMORG? Name of organ None Alphameric A8,E12.3,E10.3

CFXNNAb Dose conversion factor rems/uCi Floating point
for inhalation

CFINGAb Dose conversion factor rems/uCi Floating point
for ingestion

21he names of the organs must be left justified, i.e., started in column 1, and must be
punched exactly as follows: T0T.BODY, for whole body, GI TRACT, BONE, THYROID, LUNGS, MUSCLE,
KIDNEYS, LIVER, SPLEEN, TESTES, OVARIES. whole body (TOT.BODY) must be included for each radio-

nuclide, and 1t must always be the first organ deck. Any other organ decks can be randomly
sequenced.

blnternal dose conversion factors for each reference organ for each radionuclide can be ob-
tained by use of the INREM computer code (reference 14, this report).

St
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foer a large source term. Any radionuclides for which such a detailed
output listing is desired should be placed among the first three in the
nuclide data listina.

The options available in AIRDNS are specified on the first data
card (Table 5, card 1), and they are defined in footnotes 1-6 in Table 5.
The options are impcsed by the use of the integer 1 in the appropriate
card colun; the option is not imposed if the column is left blank. Option
2 can be select2d only if option 1 is selected. Option 3 (for center line
values) should be used only with options 1 or 2. Only one option should
be chosen from among options 4, 5, and 6 for plume rise estimates. If
option 6 is selected, plume rise values for each of thg Pasquill atmospheric
stabi'ity categorias are specified by tne user on the second data card (Table
5, card 2).

Plant boundary distances specified in Table £, card 3 are used only
for estimating the hichest individual doses in the area. Doses which may be
received inside the plant area are not computed for this purpose.

The parameter SNSD2 (Table 5, card 82) is the lenyth of the side of
each griu of a srall 10 by 10 grid area surroundina the plant to cbtain high
resolution for estirating the highest individual doses in the area, which
are likely to be received nexr the plant. Whereas the side of each
grid of tne large 20 by 20 square grid area (S0SD) may be 8N00 meters
in lenath, fer exarmple, a realistic grid size fur SNSD2 might be 600

reters or less.
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Listing of the AIRDJS computer code
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CEADISC,TT990LITISTII) o Jd=1,200)

FORMATIBI LY}

PEAN(SIICTIINAVIIC () ylm1,36)

VY JPMAT (RA4)

CEADISUW L6 LLRTLEI ) t21,43604d=21en)
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e CAISD1O3MPTEDIT ) 1=, 10)
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NEADI2G 101D UL AVIICAT MC) g™zl g lud o 1ZAY=L 1)
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FURMAT(FLOLL)

VEAO(SUIYITGH

2FAN(50,89)TGH

2EACIS0.39) TGS

EORVAT (F]1 0.4

CRADUSCHL LM IPHLL ) I=1,6)

TEA0M50 LLGNIDTALT) ol =1 406)

wTAD(SColIOIIVELETD) o I21,0)
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1150

551
550
1151
117
118
1%
120
3457
357
2030

S3ce
9301

2031

8032
8031
8039
5033
8034

8035

1152
301
8050

8051 FORMAT(*)*,Y30,*PRNGRAN TERMINATED AFTER Pw

4

REAU(SCyL1150)L10AL
FNRMAT(I10)

RCADISC,551)15Q5D
READ(50,551)5Q5D2
FORMATIFIC.l)
o(.o(so.sso)|(NSPVnC(l.Jl.J-I.ZODol-l.Zot
FORMAT (U 12)
REAU(SO, 1 I51)0ALPH

FORMAT(A4)

RFADU(S5C, L LTINNUCS

FUKMAT (1)
READISCoLIBIIVGLT ) oI=1,36)
FORMAT (BF 10.3)
READISOLLI9MIVNIT)eI=1,36)
FORMAT(8F10.5)
READISCoL200(SCLTIN,1=0,36)
FNARMAT (B 10.3)
READ(SO, 3657 (ANLAM (1), 1=1,36)
FUORMATIZE 10.3)

KEADISU, 157 )RR

FORMAT(FLUL.2)

D 2030 1=1,37

TAINSI1)=0

00 9301 J=1,11

00 9302 1=1,36

NNSINL Jel )=0

NDNSIN(J.1 )=0

CONT INUE

ON 2031 t=]1,36

NOMA(T )=D

TRANK(L)=1]

N 8030 4p=],5

NO 8031 J=1,11

N0 8032 1=1,NWCS

NOSP (YD, Jel1)=0

CONTINUE

C ONT INUE

N0 8033 uN=1,5

SMO(MD )=0

NN 8036 J=1,11

SMALJ)=0

00 8035 1=1,NNUCS

SUi(I)=0
DISTC=SQRT(2.9((1L.*SUSD)®e2))
LAl=L1DAL
TFILIDAL.EQ.10000)LAL=ALPH
wWRITE(SL,1152)
FORMAT(*L*,T56,*0UTPUT OF ALIRDUS?)
WOITF(5S1,301)

FORMAT(*0 ")

WRITELS51,8050)

FORMAT (* *,T20,°0PTIONS SELFCTEN-=t )
lF(LOPY.eO.O.Akn.LORY.FO.CIGn TO 8054
WRITE(S1,08051)

ICENTRATIUNS )
TFILOKY.£0.01G8 YO ROSS
WRITF(51,8052)

INTING PANIANJCLIDE rON
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WAS2 FOEUATLY Y, T30, WAl IINUCL INE CONCPINRTRAT IS ARt LISTIFD #Y2 QIR Te g
1% AND DISTANCE F2rm FACILLITY®)
Yosn TriLuSTarqaulnt TN RUSE
rBITHISL, dun ) .
AL T MMAT LY * T 80, *RADIONUCL 10F CONCENTRATIONS LIST: T AvE O gwf CF Ve
V2L INF VALUESY)
20 1) 2,
Adue aP1T0 (%1, 00010
WO FIRAATLIO Y, T 3, " wANIONUCE IYF COMMCETRAT [imS LISTeN 23F C:FTNoaAy:
1Vl ) Vel JeSY) :
f\:" "(LU' ‘o'.. 4.\"“' T "06'
vl TEL5L, 3000)
435 EORMAT(Y S, T, 00 ME QISE IS COAUPYTE D v wi) WALT P (FC ©y a2,
1S *ua¥l.nsY)
) 1, w)a Y
ade § 1P ELCNYacde G T 2O
adlTEL%),4Y2%)
PUST T e eBTLS S T 3,0 YT BISE [§ CUMPOTI Furk My 4l Al JY=TYPr Trfqgy o
14} .
3-% )
WAL2 s 21TEHE91e WD)
ADEN © 1MAT (Y ¢ T30, SPECITIC ALuss AISF USEN F.R e ¢ AR STPRILITY 14
1255 (METERS)=*)
a"l"(fl.]6)lel.’r“."QC."'l).’((’.l‘il‘..i'(.
Ta/z TFOOWAT(® *,T30,*A%F10.14" AreFlia1," Cofgv1N.1,"° n',"1%1,
Le LA & T TR LAICLE T Y B S FLN. 1)
306y 2INTINLE
R ITEC S0 205)PLAK PLw, Pl PS, P w¢
Ch%  FONMAT (S0 T2), *PLANT APUAUARITS (HETEU S == 12T o 10,1, LA A
1fFluele’ SHUTH (FlO. L, " EAST',F1 1)
#91TE(S1,301)
WITELS), 02) 3
IO BT AT Y TR METFCRALIGICAL N1 SLANT [P FOCAT® YB3 LFY T 9
14150 AV ==t )
AP TTELSL,3C1)
e ITLE5,300)
ARITELSL, M 8)NUNST
34 FOIMAAT(Y *LTGU 'AUMHER OF STACKS [N THE PLANTY  YLLS, 1100
avITEl(S1, 3000 TA
SIF = IMMAT (*UTaTQ0,*AVEEAGY Afw TP APE DTS (NFG <1, TLL15,T17.1)
WaAlTEI51, S50}
16U SNRMAT (' 2%, TQUy "AVEFAGE VELTICAL TEM2FPATURE GAANTFNT °F TUF AJat)
A TTEUS L, Y1) TIGE
el FOMAT(Y PoT4Je 1 STASILITY CLASS & (NP5 X/UETFSI9,TI15,51%.4)
SEITHESL, 362)
$47 FIAMAT (', TeU, *PVEFAGE VFERTICAL TCMPERATUMF AuaAlIELT NF TRE sfue)
NOITIESLy 363D T0E
340 FARPMAT (' Y, T40,%1% STARILITY CLASS F (NFG MNP TFOC ) T11%,F1Y%. %)
“PITHISL, S66)
Buk | WAAT (P00, T4, PAVEEAGE VFESTICAL TEWPERATUSE AR2ANIFNT OF Tur ajas)
sCLTEE S, 345D T00
et EOWRLT(Y . T40,% 1% STAPILITY CLASS 5 (OFG K/MFTE2§ 10, T11%C10.4)
av]TE(51, 301
eRITLESL, 301D
«AITH 51, sL8)
e = JOMAT (L M40, "STALK INECAMATION=="*)
ISITE(S1.301)
a4 |VE(S5), 51Y)
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319 FO7MAT(')*,T37,'STACK NUMBER')
WP ITE(5],3C1)
WeITL151,320)
320 Fruwat(® 'p‘?O.'l'.'00.'2',7900'\'o'looo'b'o'lloo'5'07l2ﬁo'6"
wRITELSL, 301)
WHITECS1, 321 MIPHITE ) I =1,NLM3T)
321 FORMAT(® *,720,'HEIGHT (METERS)*,T62,6F10.4)
WALTE(SLs 460N IDIALI)oT=leMUMST)
460 FOOMAY(*0°',T20, 'CILMETER (METEPS) 'y TL2,6F10.%)
WRITE(S o460 M IVELLT o=, NUMST)
461 FOKMAT('0*,T20, EFFLUFNT VELNCITY (MEPFRS/SFLI Y TS2,6F1IN. &)
WRITE(SL32THIQHIT ) ¢l =LoNUMNST)
327 FCRMAT('U'sT2Us"HATE OF HEAT FMISSTON (CALZSFC NN TE2,5E1N,2)
WRALTELSL, 1153)
1153 FORMAT(Y1*,T264*FRIQUFNCY OF ATHOSPHERIC STAKMILITY CLASSTS Fw Fo(
14 DIYECTICN®) ‘
ARITELSL,301)
WeITELS], 2050)
2050 FIRMAT('0* o T7,*SECTNK® TG0, *FRACTION NF TIMF IN FOCH STA2TLITY CLA
155%)
WPITELS], 2051)
2051 FO“"A'(‘O'.'Z)."'.Y170'!’o'4°|'5'0‘610°0‘o'730'f'07q5""o'°70'c'
1) i
WRITE(S51,301)
nn 2054 MO=l,16
WRITE(SL, 2053)M0, (FRAWIT MUl oT1=1,T7)
2053 FORwAT(? '.V7.|‘n'23;‘6.6."35.‘6.49'57.56.607590‘6-601710‘6.Q0
"giorbobo“‘,.‘ho“
20%% CONTINUE
wRITELSL, 350)0LA1
350 FORUAT('1%,T20,'NHIICHT CF LID="y 164 1Ry " METERS')
wRITELSL, L5BIRP
156 FCRMAT('0'9T2Us 'RAINFALL RATF (INCHFS/YEARY=",F]),.2)
WRITELS], 1600)
16400 FORMAT(*1*,750,"PELEASE RATFS +OR RANDINNUCLINES®)
WPITE(SL,1401)
1401 FORMAT(*0®,T45,"STACK® 4 T6 1, "NUCLIDE® T80, *RELEASF RATE")
WPITELSL, 1402)
1402 FORMAT(® *,T82,°(PCI/SECH*)
welTE(S1,301)
N0 1406 J=]l NUMST
NO 1405 I=14NNUCS
WOITELSL, 14D6) Iy NENMNUCLT) JREL LI, 1)
1400 FORKMAT (' *,745,12,763,48,T80,F10.3)
16C5 CUNTINLE
1406 CONTINUE
WRAITELSL, 351)
351 FORMAT('L*,T55,*NEPOSITION PARAMETERS®)
WRITELS]L, 352)
352 ’03!"(‘0'.'20.'NUCL'DE’.'60.‘3RAVI'AYIDNll'.'OOQ'DF’nS|Y|”ﬂ VFLCC
L1TY* ,TBS, *SCAVENGING® )
WRITELS],353)
353 FORMAT(* *,T40,°FALL VFLOCITY TBS5,*CCEFFICIENT®)
wRITELIS],354)
356 FORMAT(® '.rbl"(VfTF'SISFC"oY63o'(NEYERSISEC"o'B7o‘(l’SFCl"
WRITE(S1,301)
NN 357 I=1,NNUCS
WRITECSL, IS6INAMNUC LT ) o VG (TN, VDLT),SCLT)
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A5¢C FORMAT (Y P T2l AE TATFl0L3THL FLOLS¢TASFLULY)
357 TONTINUE
11TF(51, Jav)
Ah0 F IOMAT( L P T 36, *POFOUENCIES DF WIND DIFECTIONS AND SI0 2200 A =ayF?
LAGED wINDY SPEENST)
A21TELSL, 301
~<ITELSL, 351)
01 TORKMAT(*I ', T2, miti) TruARD® (TSN, *FRIJUINCY® o T42, *n 1%l Sefang g or
1FaCH STAAILITY CLASSY)
w2 [TELZL, J60)
Aot SUMMAT(Y L T94, (M TERS/SECH)
ab“ITEISL, 36T7)
Yo7 FuMMAT(Y 3 T T3, A TR A 100, C o TOu N T4 P, TL1%, "% ," 1%,
1'G*)
«a®]TELSL, 3010
70 3B I=1le10
ARITELSL, 303 1 PEEDLINUDCATI Lo TV UNCATL2,1 )M INTAT I, T,
LUDCATEG ] JeUICATISe I D UNCAT (oo 1) UNCATIT, 1)
303 FORMATLY * 125, 024792, F 5. 3 T 1ol 5.2 TT9,F%.2,T8d0F%a2,TC7,¢5.7,
ITHOG s Sel o TllweF5.2,7122,F5.2)
3uAd LT INVE
AxITELSL, 365)
305 FOPMAT(*J' T20,'wIAD DIKFCTIONG A2F WUMKFRFS C.ONTPECLCACARSE “ 7"
17ING AT | FUR DUT NLETHY)
ad|TELSL.202)
202 FOMMAT(®1 ', T30, *FRFQUFACLFS OF W% MI2FCTIONS AND) TIUF-LvFaar: .1
INC SPEEDS ')
ASIYFLEL, 301 . .
AP ITE(S], J01)
A4l TECS), 3660
w2LTELISL, YT
w21 TE(], }C1)
AT 200 121,00
WHITEUSL, 20704 PERDLINUNAVIL 41D IAVIZ ol 1 UDAVI T ) IAVIG, T,
LUDAVIS 1) yUDAVI G 11, UDAVI T, 1)
20T FURMAT(Y 0 129, 12,7 524F8, 3,TT1a7 %2 19,F5.24Tm8,F5.2,737,F5.2,
ET105eF %2 eTh1asF%5.207122:F5%:2)
Oe  TONT IWUE
«<ITELS], 30Y9)
TS, 115«
1156 F WRVAT ('] T o0, "ESTIMATEN RANTONULL INE (N EATIATIANSY)
MRITELS1,M51)
31 P OIRUAT (0 0 T2, 0AFAY (TR HULLINT O yT 0,0 ALy CMTFVTOATIIVE 7179,
L %% JuN JFPUSITI UM QAT
aRLTIF(51,052)
W57 EURMAT(Y *,T75,°(0C1/CC )" oTIOL " (PCI/STUUARF FY=SFC Y i
TFILCRTFQ.UIGL TR 13LC
A0S 1010)
1311 FONMATEY Y13, wIND TOWARDS (T25,800STANCEY)
«ATTELSL,1312)
1312 FORMAT(* * 125, (™ETERS)Y)
wWRITELSL, 01
5 Ta 11e9
1310 welTELS1,065))
657 FOIYAT(Y *,T16, CULUNN' T26,%'3Nu*)
welTFLSL, YO1)
1149 CONT I1aUE
NENIE29



THILIRT L delIMED=]6
LRuN=0
0N 552 Nus=lJhftu
DY 933 NA=],20
TFILORTFQ.LIGU Ty 1313
0 TC 3ud

3052 90 3070 Hwe=1,10
7Y 3071 NKR=1,10
LRUNE=]
TFINDSGT . SaANUG K JGT .51 X02NO~-5
"(NG.G'.S.‘.‘J."QCC'.‘:"U.NQ-ﬁ
FFINCaLEL St iU R.NT 5 XN=NM=0
l‘("‘UOLEQ,QAHDQ"’ICGT.5lvU"\.-S
FFINDLEe Y eAND M LE o 5V XO=ND~0
TFINOLELSeh DRl FoS5)VYN2NR~S
TRINUGSOT a9 ANUTix o LF o S) XO=N—5
FFINUOT e SeAND AR LEL5)YI=R=-
X=SORAT ((2BSIXI®SQS02)=.505NSD2 1802+ (ARS(YNeSISN2)~, 50815720802
NOK=NO+S
HRK=NP +5
M)=NSPTMIIANNK ANKRK]
50 ¥ 3001

3000 TFINIGGTLLUANDNRGT 10 Xir=ND-10
IFINUeGT o LULAND AR, GTL 10V YN2KR=]10
TRINCALES 1V AND v o GT 10 XN=tid=] )
l‘('d‘J.LF.lJ-A-'\').N‘l.G'.lO)Yll'NQ-IO
lF(‘lo).Lt.l”.l‘lD.NQ.L‘.lOl Xi=hMii=11
TRINDGLEL LDGAND oMl EL LD YN=NR=]]
TFINULGT L 1D JAND N LLE L LO0) XO=NI=]10
TFINCOTL 1N ANDGNRLLEL LD YN=NR=-] ]
X=SORT((ABSIYDeSQSD)=,505Q5N) 82+ (ABS(YNES SN I=,5¢50SN)%¢2)
MC=ySP I INC, W)

30N PIRW=PERD(%L)

1315 THILDT.2Q.0050 M L1586
PERwW=PERL(IND)
40=N0
X=INISTINR)

1156 F2A=Fr AWl 1y 40)
FRE=FRAWI 2,M0)
FQC=FC Awl 3,4
Fup=zFr AW 4,4)
FRE=FRANIS,¥D)
rRE=FRAWIGe™ )
FRUSFRAAL To¥01)
JJ T050 F=LsNNCS
6060 1)=0

7050 TAI(L1)=0
D9 1159 J=1l,NUMST
UN=yUDC AT L4M0)
UsunDavil, ™)
FFR2=( 1 ol T=U/6.=1a/7UD) 7ML 16T/ u=1a/11)
FFR32U/ 5= 2¢FF2/5.-LFF20 1)) /5,
FFlz],~FF ¢~FF )
IFireAE..0NU=1.C
AMUI) =]l a6 TR IO Lar=S1e0n(J))ee) 35300 ( (1D, oPHLJ)I0e) 5ue))/)
BOHLEII=(L 6 (3Tl LoE=S) o H(J)IoeN 35300 ( XN, 6560070
TRIXGTat 10.*PHLIN DRI =A0HL))
FFIX LBl 10PN INHII) =RDNILID



l‘lLCNY.FC.lIUH!JD-GI.SOVEL(JI‘DIACJD|IU
1FLLUDTEWa LD J)=PPA
IFIECCIFR LI N )
LIni=L DA
IAF=(LIDL/10))e ]
« |ar=s ] AF
A=,06294
f=.108)
1F(X LELLO000)A=, EGO
1FIXLFa10000)C=Ladbl
1F(X.LE.L00001A=,6757
l'(l.lt.IUO(HC',-"ZN
Nel,00
Fz5,02
by TouL L ELgNAUCS
1F(TefUal o IRJOTLIIGN TN 223
[eN=]~1]
N 221 M=, 0EN
40TL=0
Nur2=0
IV(Vu(ID.PJ.VA“l.'\ND.Vn(lD.[Q.V'NﬂlN-"l'l
TFESCHT) ot QaSCUMIINOT2=]
!'(€IP|-|(&uLAF(llOOISYG’lls.hbfbi’.)li.t‘.ﬂ.ﬂ%)wﬂ'zno
TRLN T a2 a1l NNT 2,600 LINMALT ) =M
INN'Hl.r’).l.l'.f‘.NU'Z.fO-llGﬂ m 7)0-’

221 CONTINUE

222 CUNTINUE
[F(FRALEJLIIGD T T0N0C
CALL ALFDULDoF ¢VGLTD U, LENLy XLENDY
IF{XLFaXLIDNIGN TH 5030
)REaLi-[xpi-((l-lllunit(VO(lllliI010uill)
caLL ulA(xLlnv.N(J).vn(ll.U.un.voll).QIU")
¥ ND= CREVL we QFDD
a7 T8 Y931

503N CALL oxAcx.nlJi.voc|t.u.no.vn(||.sno;

5031 a'kdtkalJ.lDOFJWOflP(-IS((IDO‘IUiI
lO(&FlO[lP(-((AVLA-(ll‘l)l(&.bbF&‘l.))lo&FZ'ExP(-l(INLA“(I!OI’Ila.b
265‘Ullb0‘f\°llP|-((A~LA'lIOOI)I(R.bQE~‘o.lIl!
(pgn:v)n(,)”g,gajzo((XOOMIClOHKOODlINOU'ﬂ

TVAL =)

N0 6CIU LA=L,1AF

La=(1a~101*100
l‘l(.sitltltvu(ll'x!/UlOIlsnlJ!il(llt'nll‘llOOZil.J'.SJ)lllvO
If((.S‘(l((lvo(l’-lllutollou(J)IIGGKOOBIIFitO'Zl).ﬂV.SﬁDSW ™mmm
I‘l((vn(li‘xl/Ul.G'.NlJlir(Jl-(vG(lDOIlIu
vnl-rnnnotflv(-.S'(lI((vcllDOIIIU)OIA-NGJ)II((lo-n’tb)l")t'o
l‘10(-.5‘4((((vccll‘xlIUDolAOH(Jlll(ll'tnl/'!I"Zlil

Tul 1F(ilALtde 108 X=VAL

TwAL=VAL*TVAL

6000 CONTINMUE

ViU TeTyAL /HTAF

Irix.LFaxLID0)

Wal=dx =

TFExLExLIDM
1%u=
ll'-JVFﬂllz.iObb'ttIOOA!ICn'llnlﬁun)
1T tiReuTexLIDO)




14u=\T
1FlanTaxLIDU)
IVFEuT=0
O 260 1Fm=],12
Li=1ER
TitTase[e2,0265%4
Y-x*TANITHETA)
260 A'«uL'(lt-lh‘xv(-.snuwuxunlcnnzn
TATA=z1.D
I 261 Jer=1,12
2ol TOTA=AMUL T(JER)&TOTA
T24C=T0TA/Y9,.
FFILOSTLERQLIFPRAC=LLD
CSAF=FUACT Pl ke,
VieT=(SAFOyLNT I/ &,
AU=LSAFeDUN/ &,
AV=(SaFeA ) /4,
YGW(lltvﬂlli'AIObQAoSFCll‘LlnlOVrﬂ'¢‘=A0SC(l|°ll”l'ﬂu“ltb'ﬁfl|’
TAT( L) =AT sFRA+TALILL) >
9077 FONTINUE -
7000 CONTINUE
1157 1F(FRALF2.DIGD TT 21
Ud=UCCAT( 2,M1)
usUDAVI2,M0)
‘FZ“IA.lb"-UIb.‘l.lllf‘llll.lb"--ll‘a.-I.IU’
"3'0,50‘.2"‘2’5.'("?‘“"5.
FELelo=FF 2=FF 3
AﬁH(Jin(l-b‘l(}.?'(X.‘—Si‘UN(JlIOoﬁ.B)IiO((lﬂo"“(Jil“ﬂ.bfbilld
“ﬂH(JIt(l.uOIlB.1‘(l.t°5!'QNIJll°°).33)!“!““.655!)/”
lf‘l.b'.‘IO.'FHGJ)llﬁﬂiJ)-An“(J)
l‘(l.t‘.(lﬁ.OPHIJil!DN(JDIODN(Jt
IF(LLNT.&U.llWl(Jl'll.s‘va(Jl‘"lh(Jl)IU
l“LCUYot A:.HOH(.H!PQ'\
IREELIR LR
LIOL=L1DA L
TAF=(LIDL/Z100)+1]
v IAF =] AF
a=,4303
(=,290
1F(XLELI000UIA=, 3464
1FIX5.100000C=2.213
lHl.t!.lJJOMt.‘lQub
1FIXC.10U00)C=6,.205
"-l.CO
Fey,35
e 1001 T=1NNMICS
TFUNOMALT 1 .GTNIGP TN 7301
caLL ALFUC(U.F'ZG(l).”.tlﬂlclllﬂ")
IFIXLEALIDUIGH TOD 5040
¢°[0LQ-FN°(-I(I-XLlDW|O(V”(lll(l'nl‘Uli'i
CaLL Qld(llIOJQH(JD.VWIIDoUcUDoVG(lloQ‘ﬂH'
rN0=0REVL Re QFDD
500 70 5041
504 CALL Q!‘Hl.k"(.”.\l"(l’.U.UH.VG(Il.‘z)ﬁl
50«1 .N')!%LlJ.LI”L‘O"IP(-ISC(IlOl/UH
l'l"l'fo(-((lNll'lll'lll(!.bb‘b‘l.lllo‘FZoflPl-((ANLA“('l'!)IIi.ﬁ
2‘6‘UliloFk)‘(lP(-(IAﬂLlﬁll"l'llﬂ.bbfb‘h.lll)
Crlu-d“tUICO.ZBSZOQ(l"l)IC)‘llltonIIFl‘UUi




L B

L]

261

wNTle
1001
21

TvAL =0

Vi GCOL las],lA¢ X
LAz lAa-1)e1 30 .
l‘((.scll(((vn(li‘lllulOLlou(J!!Il(t‘-ﬂblt))"Ztt.ﬁ'.sull\lz1
l'lt.>0(ll((vcill‘uilUiOlloulJliI((lotvilflbO'Zli.b'.su);O ol
TFLOIVEL IO I ) LGF JHEJD I REII=LVSLL D)o XY /1)
qAL-CHAu-GrlPl-.SOQ(I!tvnlll-lllubOZA-n(Jlll((looollFlt"l'lo
lrtﬂt-.sttllllvallttlllulolaon(Jlllc(xoonlltllOOZODi
1FLla.Flal)PRsVAL

Tval=vaLe TVAL

fONT INUE

VELTaTyaAL /v 2"

l“‘ol[o“';."
1ofau)x

’;“'L'c"t.!” 3 )
L vus=¢

1FEX e aTen Ll W)
LAT=g@r /¢ 2.5)ous (ixesa)/C el 1OLeUN)

IFtRoisTanilih )
RIIER A

"‘la()'.lll”)'
IveeT=0

NN 262 1:-<=1,12

Al=(ge

THITA=AL®),0245%4

vY=Xe TANLi™~+TA)

AVUL TELER D =ERP(= S0l lY /(I xe®A)/C))Iee2))

TTA=l.) M
N 263 Jre=],012

T ITaA=ANMUL T{JER)eTI'TA

FRLC=TITA/Y,

THELIST et Jel)FRAC=]L.0

SAF=Fb AC®2F =%,

VirT=(Sarevint)/s,

Vi [ SAFe S UM /6.

\Y'(SL‘."'/‘.
'.bcl)'V'¢1l03!0'=A0SCII!0'lnltqut-Fﬂ#OSC!Il'llTIO'WO'&'O'ﬁﬂcl’
Talt )=t ofFR2eTAT(])

ST INuE

™Y INUE

1F(rRC £ 1a001G0) TO 22

UN=NC AT e N30

Jeylav il 3, v0)

Fo2e(l aleT=U/Be=~1a7UN) Z(1 ol6T=U/Be~147U)

EF e/ Ve~ o2%FF2/5.~(FF2%0) /5,

EF|sle=FF2=FF3
lﬂN(Jl-'l-o°(|3.7‘|l.‘-Sl‘JﬂlJDD"J.)J]l'l(!O.OPU(Jl!"J.b&o!'l'
ﬂUN(J'-ll.e’l().?'(l.F-SiOQN(J\l“O.)5)'011003.\ublilu

TRIX Gl 10.PHEINNIDHEI) =AT (D)

1FiX oL bl 10.0PHIINNIDHII)=RDHED)

TFLLONTF Q1IN IN=t L SoVELCJVODTIALINNV/U
1FILCAT e G LIOHIJ)=PRC

MLJI=P LI deDnNl )

Llul=L 1041

lak=(L 101710201

Y (AF =] AF

R L

fl.’b’\



IFIXLELLO000)A=e 854

IF(X L ELLCUO)A=,9T70T
IFIX.LELLQOOIC=T,623

Ne,5524

Fe,332

TFIXLELLUOUUID=, %33

IFIXLELLU0D00)IF 24,4

IFIXLELLV00)D=,954
l‘(l.lf.l\)dOlF'lO.("ls

DN 7002 I=1,NNUCS

TFCHUMALT )oLTL0IGO TN 7902

CALL ALFODIDFavGILTI) U LIDLyXLTDN)
IFla.LExLIDUIGH YO 5050
JRADLR=EXP(=(IX=XLIDO)S(VE(INZLLIDI*UIND)
FALL QXCEXLICTyHMEI) ovDLT) yUUNG VLT 4 ¥ DD)
FNO=zQRFILKe JF DD

60 Yd) 591

SN50 CALL AXCUXeHIEI) oY) oUUNVGLIET Do FDD)

5051

703

IHEDEEELE I 1) FDD2EXO(=(SCLIVEX/UN)

1 (FFLIOEXP (=L (ANLAME )X}/ (Ra649T4a® ] ) ) JeFF20F XP {=( [ANLAY(TVI®X /(3.5
20y d ) debEARF XP (=L (AL AN 11 ®X) /7 (3.64F4%6,.0)))

CHAOSUREU/ (G 2RI2%1IXSsA) /)l IX08))/F)*UD)

TVAL =0

Nt 6N0Z Tas=l,1AF

Za=(la~1)*100

I * eIV EIeX ) ZUleAenlJNV/Z(IXeSD)/F))e82)) . OGY 5P IyAL=D
TECS2000LEVStIdIeX ) /Ul eZAeni )/ LIXeeD )/F))1082)) GY 50157 TN 103
TFLOIVOLTIOX ) ZU DGR JHEJD I LI I=(VLLT)eX) /U

VAL=CHAD®S (e xPl=o22 LLELIVGLIISX)Ztd e 2a=H{JNI/LIXOEN ) 7F)0e ) )
15XPE=o S0 LU VOETIIex i Zule ZasHI IV ZLIXeesD)/F) 1882} ) )

I1FLIALEQ. LIRX=VAL

TVAL=VAL®TVAL

00C? CUNTINLE -

20%

265

VEST=TVAL /K | AF
THIXLELXLIDD)

1Cr=fXx

TF(X L FaxLIDO)
LAu=y

"“.(ptollll‘u’
1CT=QRED/L LS00 ((Xeea)/C heLIDL® D)
ITFIXGYaxLIND)
1810=7

TRIXGTxLINO)
IVFRT =0

D 26% IiR=],12
Al=]ER
THETA=A[*0.02454
YeXeJAN(THETA)
AMULTIIER I=EXPI=o9%(LY/((Xe®A)/CH10%2))
YATA=],0

JY 265 JEER=L,12
TOTA=AMUL T(JER)+TCTA
FRAC=TCYA/S,.
TFILCST.EQ.LIFRAC=1,.0
SAF=FRACOPrRWe4,
VERT=( SAFSVERT ) /4,
I‘U" S‘F““U”QQ



§2

Cl=(SArelT) /4,
TCO(N VO IOCY oRRCoSCLINOLIN o VFRTSFRCSCITISLIDLOPUSFRT «TCN(T)
TAL(L)=CTerRCeTALLD)
G078 CUNT INUE
7002 CONYINUE
22 1F(FRDEQ.VIGH TN 23
UM UDCAT(4yM0)
UsUDAV {4, M0)
P22 (1 16T7=U/60=1a7UNY /ML L6T=U/6.=1. /1)
EF3zU/ Se=a2¢FF2/5.-(FF20U ) /5,
FFl=l.~FF2=FF )
ENEI) =] o (3. To(LE=S)I*MIJ)I®®D 33300 ( (L0 *PHII)I®CD 666007
ADMEII=(L 00013, T78( L. E~S)oQuIJ))eed, 333)8(Xes0.0550)/1)
TFIXLTal LOL*PHIJINIDHL IV =ANKL JD)
TREX L tal LOe®PHEINIIDHLI I =ROHL D)
EFILONTEQu IOt =CL.5*VFL(J)eDIALIN /U
TFILOOT ot Qe 1IDMIE J)=PRD
HUJ)=PKH(J )DL I)
Livl=L1DAL
JAF= (L IDLI/Z100) ¢ ]
R laF=]AF
A=,6342
fze0l50
TFIXLELLO00D VA= ,R0?
[FUXxLELLOOLOIC=S,261
TFIRLMLELLDI00)1A=,96
lF(l.LE-IOOOIC'l0.0
N=,3251
Fe,3)
[F(X.LELLD0000N=,5099
IFIXLE.10000)F=,81
IFIX.LEL3000)D=,674i5
TFIXLFLICOUIF=2,.65
IFIXFa10001D=,8CH1
l'(!.tz-l:):)u"ﬂfoﬁd
0O 7003 I=1eNNUCS
LFONOMAL T )G L,0IG0 TN 7003
CALL ALFOCIDFoVGUT D, LINL, XLIDOD)
THRIXLELALIDOIGO TR 5080
IMEOLR=EXPI=(IX=XLIDNIo(VELINZELINLIOUDDY)
Call NAJIALIUDUHI I oVOLT) U UNGVGIT )« QFND)
FOD=QREDLR*QFCD
S0 190 %031
NP CQLL Jl')(l.N(J’.Vﬂll).u.tm.h-(lh"i’ﬂ
$dol INEI=<LI Iy LI *FDDOEXP (~(SCLI)ex/ 1))
TP R o P X (=AML AMT L) OX )/ (A 64F a0 L)) VeFF2orXPl=L (AW AN(T)eX /(5.4
Zr AU ) ) et E3 XO (=L (ANLAM{ (Do X )/ (AL54E6%6.)1))
CRAD=GRE /L0, 23320 XespA) /)0 (XN )/F) o)
TVvAL=)
VY oUUSs IA=],1AF
Lr=(1a=1)*]l00
TR Qe (UIVOLIIOX ) ZUN e ZARHTIII)NZLIXOSD)/F))®e 2] ) ,GT.500vAL=0
TRl EVAlEIeX I ZUNeZAsHII) I/ LIXSSD)/F))ee2)),GT 500150 TN 1%
TRECOIVGEIIOX ) ZU) &OF JHIJNIHUI )= IVGL T Ve X)) /Y
VAL =CHAUS (EXPI=.50 (L LIV (T I®XI/ZUN*2A=HiJ)I/LLXOON)/FI)ee 2] )0
LEXP L= S0 L LLLIVaLTIOX ) Zule ZAsnLI)) ZLLXOOD)I/FIIee2)))
704 1F(1ALEQq LIAX=VAL
I VAL =VALWTVAL



60C3 CMTINUE
VERT=TVAL/® (a.
TFIXJLELXLIDO)
IDT=RX
TF(X.LE.XLIDO)
18uU=0
TFIXGTYaxLIDD)
10T=QREN/L 2,506 ((XesA)/CI*LIDLI*UD)
ITFIXGTaxLIne)
13uU=07
TR{XGTxLIDD)
IVERT=0
DN 266 1CR=1,12
A1=[ER
THETA=A[*0,.02454
YeX®TAN(THETA)
206 AMULTUIERI=EXPI=,5¢((Y/((Xe®A)/C))ee2))
TNTa=1,0
N0 267 JER=]1,12
267 TOTA=AMULT(JFR)eTOTA
FRAC=TNTA/9,
TFILOST.rOLIFRAC=1.0
SAF=FRAC*PERWSG,
VERT=( SAFSVERT )/ 4,
RyU=( SAFe3U) /&,
DT=(SAFeNT) /4.
TGOUIN VO )ONTeERNSSCIIISLIDLOVFRTOFRDSSCUTIIOLIDL*RUSFRDeTADLT)
TAILCI)=CToFRNSTAL(L)
9078 CNNTINUE
7003 COINTINUF
23 IFIFPELEQ.0IGCO TO 24
UN=UDCAT(5,40)
=UDAVI5,M3)
FF2=(116T7-U/6.=1.7UD) /(1 .167=U/b6e~10/J)
FF32U/ Se=o2¢FF2/5.~(FF20U) /5.
Frl= | .,~FF 2-FF3
S=(9.80065/TA)*(TGL+0.0098)
DHEJ )= 2,90 (13, Tol1.E~S)eQHIJII/(UsS))*e0,333)
TFIXGTal(2.4%U/SQRT(S))IGO TO BOS
NHIJI= (L 03701 E=S)oQH{J)I*e),333)%(Xe00,.6656))/U
b05 ITF(LOOYEQ.LIUM(J)=PRE
TFILONTLFQulIDH I =1 .5%VEL(JIODIATIN VU
HUJ)I=PHIJI+DHLI)
Livl=L oAl
TAF=(LID1/100)+1
RIAF=]AF
A=,626
C=,8062
TFIXJLF,100000A=,867
TF(X.LE.LD00000C=T7.357
TFIXLELLIQ200)A=,9615
TFIXJAELL000)C=14.13
N=,111
F=,0349
TFIXLEL100N0)D=,4054
TFIXJAELLIOQ00)F=,524
TFIXLELI000)0=,2£29
TFIXLEL3000)F=3,15



S0T0
S0r1

10%

600

260

2064

QoD
70Cs

IFIXAELLO00)D=,.86

'F(xol Eo‘OOO’F'lS.’

A1) TCU4 [=14NNUCS

TEINAOMALT 1.GT LI0GN IO 7004

CALL ALFODIUWF,VGIT1) U LICLyX1LIDO)

1FIXLELXLIDNIGO TN 5070

JREVLR=EXP(=( (X=XLIDN)®(VCLIVZILICL*U) ) )

CALL WXE(XLIDOD+HIJ)VNLT) yUUN,VGIT )4 QFDN)

END=JRFUL ReQF DN

22 T2 5071

CALL OXCUXeHIIIoVDLT) U UDVGLTD)FND)

JREOERELL Je 1) SFDOSEXP(=(SCLTNeX/UND
Le(fFlsEXP (- l(ANL&lll)‘xﬁ/IS.GOEQ‘I.I)DOFFZOFXP(-(llﬂll'(l!‘lﬁl(t.h
2-4%U)) 1eFF3npxP(=((ANLAMI 118X ) /(R 64E4*6.))))
CrRAL=ORENZLG2%832% (I Xesa) /LYo (X*eD ) /F)eUD)

TVvLaL=0

A o004 1 A=), 1AF

lLa=(la-1)*10)

TECl o IIIVOT LI®X)/UISZASHTIINN/((XSeD)/FIIe82)) 0T, 50|ll'-ﬂ
l‘((.S‘(l!((VG!l)'xilu)olAQHlJ!)I!(IOOD!I‘)l“?l).G'.SJ)ﬁﬁ ™ 10"
TFEUIVOLTIOX)/ZUDJGELHEJNIREDI=(VaLTIeX) /U
VALzCNAu'(fx»(-.sclc((lvctlloxtlu)OIA-nlJill(l!oontlr)|002030
17X = S8 (LLIVGLTIOX) /UM ZASHIINN/LIXOOD)/F) )82} ))

TFLTALEQ. LIBX=VAL

TVAL=VAL*TVAL

CNNT INUE

VERT=TVAL /R LAF

TFIXLELXLIDN)
IF Y=y X

[FIXLF.XLIDO)
180=0

ITFIXATXLIPND)
1e TeQREL/L2.5066%( Xxeea ) /C oL TLL*UD)
1FIXGTeXLINU)
13u=¢ET

TFIXCT . xXLIDO)
IVERT=Q

nD 2ew lER=],12

Al=]¢EP

THETA=A[*0,02454

Yeae TAN(THETA)
AMULTUIERDI=EXP (=, 5% LY/ (XsoA)/C)1w02))
'l)'l'loo

17 20% JP=l,12
TOTA=AMULTL R )eTOTA

FRAC=T('TA/9.,

IF(LCST.Eda1)FPAC=1,0
CAF=FRAC*F[RA® .,

VFERT=( SAFOVEQT) /4.

Uys [ SAFesU) /4.

ETe(SATeET)/ 4,
'GU(lltvolll'ttorasosctIDOLIDlOVFR'O¢RloSC(lIOLl$10luo¢l'QYnﬂll)
TAICL)=ETOFREeTALLT)

CONTINUE

COMTINUE

TFLFRF EOL01G0 T L1158

UN=UDCAT( LMD

UeUJAV Gy ™))



55

FR2=(1aloT=10/6e=1.7UD) 7] «16T=U/6e~1.7U)
FEI2U/ 9= a24FF2/5.~(TF2%U /5,
FFLl=lo~FF2-FF3
37(Y.00h6/T4) TGF40.0088)
THEI = 2.9 (U3, T2 L. E=SIeQHIJ)II/(1eS))eeD,333)
TRIX GV 0 (2.4%U)/75CRT(S)IIGN TN BO6
IHEI )= La o (3. To(L.E~S5)0QM(J))I®e0, 33318 (Xes0,.666))/7U
806 ITF(LONTFQalIDNL J)=PRF !
TRCLONTLQa 1D UM =( 1. 5*VELIJI®DIA(J) )ZY
HIJ)=PHLJIeD1L I
LIOL=LIDA]
TAF=(LIDU1/71000e¢ ]
P [AF=|AF
A=,0 342
(=1.233
Ir{x.LE.12000)C=9,.33]
l“l LFe1000) A= .s’;’
TFIX.AFlO00)C=21.28
Nz, 1106
F=,0694
TFIXLEL10000)0=,371
l‘CX.L(.JOOODDO.OSZI
"' K.LFJOOO’F-Q. ‘)z
IFiXxL€E.1070)0=,8823
TF(RLL10001F=34,7
nO TCOS5 I=),HNUCS
[EINDMA(T )e0TO)NN TO T0925
CALL ALFOIDIDGF VALTI U LIDLXLIDO)
TFIXACXLINUIGH TN S5CEO0
ARENLAR=EXP(=((X=XLIND)S(VCIIIZILIDLOUD)))
CALL QXFUXLIDUWHEI) oVOLTD qUUN,VALL D) o QFDINY
FRU=QR EDLReQFDD
GN YO 5041
SOHO FatL QXFIXeMUJ) oVDIT) oUyuDVGLIN,FND)
S0B1 QREUSFELI Jo I ISFDOSEXP (=(SCIT)eX/U))
TS (FFIOEXP (=((ALAMITI®X )/ (Ga64F4&e ] ) ) JoFF2eEXP(~( (ANLAMITI®X)/ (.6
2F4%U ) Jor 3 ExV(=((ANLAMIT)®X) /(L.b4EG®L.)) ) )
CrHAU=QREI/16.2832%((XesA) /C)Io{(X*e*))/F)oun)
TVAL=0
N7 6U0S le=l,ILF
LA=( IA~1)*]100
TROCLO®IUIVOETI®X) /U ZAsHIIINZ7((X®eDI/F) 18821 ), CT .52 )¢AL=0
TROCS®0UEIVOLTIOX)/UNOZAenIJII/Z LIRSS )/F) )082)).GT.5D)3D TN 106
TFLCIVALTI®X)ZU) oGF dHEINIMIII=(VGCLTIeX) /U
VAL=CHADE (EXP (= 5® ((LILUGITIOXI/UNZAMIN)ZIXSEN)/FI)I0e2) )0
LEXPU=a SO LLELIVOOTIOXIAbe ZACHI SN ZLER*O D) /F))ee2)))
7Ot IF(1A.FQ.1IHXavVAL
TVAL=VAL+TVAL
60CS C ONT INUE
Vi T=TVAL /R | AF
TFIXaLEaxLIDD)Y
1FY=4nx
(FIX LbaaLIDO)
19il=)
TRIXOTRLINDNS
1F VoKt L/ (2.5066%((Xesa)/C oL IDLOUN)




278

271

9062
1005
115,

607

YAKY

TFIXGTXLIDN)
L7U=FT

TFEXGTaxLInN)
\vFiRT=n

N0 270 Itu=],]12

Al=1Ew

THETA=AT®Q,02454

YeX®TAN(THETA)

AMULTOIEX 1=FaP( = 5% (Y /LI XA} /C))0e2))
TNYTa=1.0

NC 271 Jik=],12

TUTA=AMULT(JIK)IeTOTA

F4AC=TNTA/S.,

TFILNSTL.EQuLITRPAC=]L.0O

SAF=FR ACO*PrRWes ,

VERT=( SAF oVERT ) /4,

A= SArFreui)) /6,

Fle(SArer Y ) /4, .
TGOEII=VO LT ) FT SFRF aSCUTISLIDLIOVERTOFRFSO(TLISLINISRUSERELTNN(T)
TAI(1)=FToFQFeTAILI)

CONTINUE

CUNTINUE

IFIFRG.ELe0)1C0O TH 988A

UN=UDC AT( 7,%9)

U=ULAVIT, »0)

FFE22(1 16 T~U/ue=17UDD M1 21 6T~U/6e~14/7V)
CEF3aU/Sa~o2¢FF2/5.~(FF28U /5.
““lo“'Z"’,
S=(Y.806L/TA)*(T1GG+0.0098)

OHEI Iz 2,900 (3. 7o (L. E-S)eCHIJ)N/IU®S) Iner,33))
TRIX LTt L2,.6%U)/7SQRTIS)IIGN TN ROT
OHEII=(1abo (3. To(1.F=5)0Qu(J)Iee0, 333)0(X080,5666))/701
TRILOUTY 2.1 V0HL )= biG
TRFILONTLFQuLIDALII=( LaSeVELLII®DTIALI) 20
WIJ)=PHIJIeDHLI)

LIni=LIDA L

TAF=(LIDLZ100)#1

v [AF =] AF

A=, 36

f=10.093

THIXLELLQCO0)A= 9986

IFIXx.LE.1000)1C=31,.03

N=,1108

Fe, 173y

1FIXLF.100000)N=,3818
TFIXAELLO0000)F=2,115
TFEALLEL3000IU=.0856T7

IFIXLE300U)F=]1d.8

[FIXAF1000)0=,8257
TFIXRLELIO000)F=61,25

2N T006 I=1,NNWCS

TFINUMALL1.GT.CIGO TO 98AS

CALL ALFOCIED FoVGITL) U LIDL xLIDD)
[FEXLCLELIDDIGN TO 2090
QAFDLR=EXPI=L(X=XLIDMIs(VOLINZILIGLIsUI )
CALL QXGEXLI0QsHIJIoVDLT) qUUNGVGLT D o QFDD)
N0 JREDL ROYFDD

S TU 5091 ¢




509"
5091

er

¢0co

212

213

w0ce
21ey

1908
1159

T99Y

1759
7994

57

CAaLL QKC|KO“(J"V0(|.0U|Uhovc(|'ofﬂ0|

JEEDRFLL Jy L VOFDDSEXPL=(SCLI)EX/UN)
l'(FFlO‘l’(-((ANLl“Cll'lil(%.bbfﬁ‘l.lll0F$ZOEKPl°(|lNlI'lI)'lll!ﬂ.h
/'b‘U)DlovISO(XD(-I(ANLAM(IIOIlllD.OGEQ'b.D!ll
:hAﬂscﬁt)ltb.ZOJZOl(l"AiIC)O((lOOn)/FlOUDD

TVaL =0

n" LN06 1A=, [AF

La=(1A=-11*100
IFI(.s'l((((VG(Il‘ilIUiolAOHIJlII((l‘OD)IFl)“Z)D.GYoﬁciVIl-n
!‘(1.5'((((!v0(|I'X)/U)ollonlJ))I((l"DiIFll“lll.b'.56|11 ™ 197
l‘(((vnllI'Allu).ﬂf.M(J)lle'*(v&(lD'xllu
VGL-CﬁAUO(txp(-.a'(t((lvstlDOIlIU‘OIA-HlJtIIl(looniI'll"Zl!o
l?!P(-.bl(((((VG(llOXDIUDOZA0N(J!bII(l"OlIFll“Z)ll
[Filastle LiX=VAL

TVAL=VALS TVAL

ConTINUE

VERT =TyaL/~ A}

l‘(k.lt‘lLlD'l)
167=22X

TFIXLFaalIng)
L3uU=0

TFEX0TaxLIND)
lbYGJHtU/(2.50bu‘((!005l1(ittlnltunl

1F(XuTexLINU)
130=GT

TRIXGTxLIDN)
LVERT=0

it 272 1Ek=l,1¢

Al=]1ER .

THETA=LI*0,. 02454 ¢
YA®TAN(THETA)
l"ut?!lfﬂD-ElPl-.SOQ(YI(il“AlltiiOOZD‘

TNTA=] 0

DU 273 Jr2=1,12

TOTA=AMUL T(JEK)&TOUTA

FRAC=T"TA/ 9,

"'LO')‘-P Q.IH-RAC'I.O

SAF=Fy AC*PERW S,

VERT=( SAFOVEPT )/ 4.

ay=({ SAFsaUN /6,

GT=(SAFeLT) /4.
Y&LlIl-vdlllthYOFuGOSC|ll‘llDl‘v[uYOFkuosﬁtl"llOl‘ﬂuO"ﬁO'Gﬂ(ll
TALLY)=uTeFRGeTALLL)

CONT INUP

Y=ATMALT)
lF(NnﬂlilD.GY.U.'GO(ll:fﬁulﬁl‘(kfl(JoI)IRFL(J.‘)i
'VW‘uPA(IJ.GT.ODYAI(l)-Yl|(“l'(ﬂlL(Jo|)I°‘L(Jq‘l'
CONTINUE

CCuTINUE

IFILORT L 2.116G') YN 77199

1F(LAUNGCE 2. 10GI T 30C5

a0 1999 I=1,NNCS

CALL AKA( T NUGNR)

FOuTInUE

60 TR 953

U Tevy 1=l NNUCS

CALL AKKAL] GNGy'iR)

G IR 5%




31005

2000
3071
30

»O01

]

buid
UL

500)

S00s

Y 3We =]l ,NNCS

FSTl]l JNOGAR)=TAI(T )] . E~8

FSTAOL Iy NCoNR DI =TGODIT )* ] E~4

CONT INUF

C'INTINUE

FFILMUNLIQeLIG) TN 3072

ConYItuUE

CrmYIvNUE

CNTINUC

TFILRUNGIGeNISO TO 30SC

TFILOXT L0 L) Y2 7997

ASIS22 (505U 210400.)71.F6

wWRITFESL, 301)

wF1TP (%], 301))

P [YEC(S1, 5200)

FiUmFAT (YO P T35,'NNTF=  THF AxFA SURRLUADING THF PLANT 1S & S)HiiAwT
AalT= AN Aw[AY)

WR2ETE0%,5001045Q90

FORMAT (Y Yo TS, "0OF "o F Tole IXe*SQUAPT KILUMETFRS WIT THT LENT LA
LYED AT THF CENTFRGY)

APTELSL, 5002)

FORMAT LY "L T35, THF SOUAPF ARFA IS ALIGHED DUF NYRTH=-SIJTY AND £
1T-wEsST, THEY)

wRITCLSL, S003S05N

FAOAAT (' "4T735,°400 SPALLER SQUARFES, o« ICH ARE FATK ¢ ST |y 1X,0urT
10RS N A SIDEL)

A lTECS1, 5004)

FORMATLY P, TA5,'AFF INENTIFICD BY C WL U™ AND P 3, FLUHE APFE yva
l‘O' ) (Hljl')

ARITHESL, 500%)

FOKMAT (Y *,T35,%1 TO 2C FPNM WF ST T ) EAST, PRO4S APT mywvarorn ro w
L Ty 29 FeuM)

ARTTEL S, 50086)

FAPMAT (Y ", T25,'STUTH TC NIRTH,.Y)

FFIL W Tt el TO 7997

"A“;Go1')0’(("\'“("'0.”’-"1'2)‘"'[020'

FriwsaT(lol>)

‘Pﬂ’(5)155')""-"('([oJ'lJ'lo?J"l"ozll,

FOaRMAT(10IS)

KEADISCLICOLMITINTYFC Il 0Jd) 0d=]1420)41=1,20)

FAxMaAT (B8O

VEAUISCoLO02VLLINTPALT J) 4J=1,20),41=],20)
OPAAT (9F LU 1)

FAMSO4S% N LUINTHMALT s J) e 371 32006l 1,20)
JRMAT TGO 12)

FAD 10yMRTHRT DILFAC,USEFAC

KM AT (3F 12, 3

Fap 150, A.ls'lh(.."Svmf.ﬁ's,'(..\MALLA.O[.')).LA.'N

CAD 1% KSURS  FSURPR  PHN oS 1o S2eS 30 TAUPEFTAIMIK  TA AN, TA ™
EAY 150, TAURS yTAUGRTAUPD TAURD yTAUSNG TAUSP, I,V VSUIPT sy S1aw
CRAVAT (10r8.4)
RFACILSCsL021PFIY

FNIMAT(FLING2)
PERAUISCy 1 621PFIC

PEA L OC1L2)PF I

»10 = b ;

$22 = 92

S0 = $S»

“ T DT T mE™




w2l TE(S]1,860)

b)) FURMAT('LY)
adITEISL 3000
s <«1TELS51,301)
w2 1T LEL, 1220)

1200 VOREYATE ) ' T4d,*SumMwrey OF AREA SURAJUNDING PLANTY)
wPITE(SL,1201)

12C) FOAMAT (') s T20, "ARFAY JTLO'NC, BFFE FATTLI® TOD4"ND, MILC CATT T
LeToJde ' FUUD CRUPSY JTI95,"WATER AREA'  TLLS,"POPLATIONY)
APl TELS1,1202)

1202 TOCMAT (0 o TLas "COLUMYNT 4T 204 'RIn" )
a2 ITELSL, 2C1)
N 1204 v )=1,20
01 1205 ix=]1,20
AVITELSL, L2086 IND o MR JAODBCTY INC o ND) g HOMCTINDGNR) L INTFCINUONR)Y,
TINTAALNOGNR ) G INTPAIND JNR)

1200 FORMAT(* ¢ o Tyl 2472700125745, 15:T66,15,785,12:4T130412:7110.,F10,1)

1205 CUNT INUE

1206 CINT INUE
WRITE(S1,1207)

1207 FO«<*AT(*0?, T20,'F0R FrOD CROPS==0= NUNF (R MINIMAL AND L= €nCD €PN
125 PRAOCUCED*)
ARTTELSL,1208)

1202 FNRMAT (Y *,T20,'FNOR WATFR APFAS==0= NINF NP MINIVAL AND = #A30P 4
LATER ARFA PRESENTY)
PRINT &71

AT1 FLRMAT (1, T36,°LISY NF IAPUT VALUES FOR PADIONUILINE=INNFPENNFNT
IVARTARLES*)
PRINT A30NNUCS

o8l FORMAT ('], TLY,"wWUMAEN OF NUCLIDES CONSINERFNY,TL10,112)
PRINT B81,8RTHRT

B3l FORAMAT('O ', T13, ' INHALATION RATE NF MAN (CUMIC CRNTIMETERS/HRYY,
LTLL0E1R2.4)
PRINT d83,DILFAC

BB3 FIOKMAT('0',T13,'DILUTINN FACTIR FNR WATFR FOR SWIVNING (CM)*T110,
1 12.%)
PRINT d8+.USFEFAC

BARG FORMAT('D Y, TLI3,"FRACTICN rF TIME SPENT SWI“MING*,T110,F12.4)
PRINT 900 ,A

YOU FORMAT ('O, T14,°SOIL SUKFACF ARFA BFJUIRFDN TN FURMNISH FAON Canas F
LUR UND MAN (SQUAKE METERS)®*,TLI0EL2.4)
PRINT 901 ,ASUKG

SOL FURMAT(YU o T13,*PASTURF ARFA PER COW (SQUAPF METF2S5)',TLINFl12.4)
PRINT S02,0SURF

U2 SNRMAT('U*yT13,°DRY WFIGHT ARFAL DONSITY OF MANS ADDVE-SJRENVE FPn
17 (XGS PER SQUARE METIR)*oT110,Fl2.4)
PRINT S03,05U06

Q0% FOMMAT(')f, T13,'ORY=-WFIGHT APFAL GPASS NENSITY (XGS PFP SQuenT weY
LEP)P o TLIUWF L2 es)
PafT §04,SHALLD

GU& FIRMATL'Q'  T13,'NEPTH F PLOW LAYFR (CM)* ,TL10,F12.46)
PEINT 909 ,KSURS

GO0 FOKAAT('O', T13,'"RATF 0OF INCRFASF NF STEFR XYSCLE NASS (X5 PFR DAY)
1* oT110,F12.4)
PRINT 9l MSURS

Q10 FOKVAT('Q',T13,"MUSCLE MASS OF STEER AT SLAUGHTFR (KAR)I*,T118,F12.4
(8]
POINT SR



Sil

q12

920

921

925

¢

927

2R

FURFAT(*0' TL3,7SUIL DENSITY (GRAMS PER CURIC CENTINFTIRI*, TLIN,I1
12.%)

R INT Y12,51

FORMATI' O T1 3, FALLOUT CCRRECTINN TACTNR FNR ARWI=SURFALT s~ ne,
1T11usC12.4)

pafnT s13,52

CARMAT (' 00, T1 3, *FALLOUY CORRFCTION FACTOR FNA SNIL SURFACF ar| 'w ¢
IO TLLUsEL2.46)

PRIINT 14,53

ENR¥AT (U, T13,'TALLNUT CNYRFCTION FACT® PO PASTURF' TILIN,F17,.4)
PRINTY 615 ,TAUBEF

FORMAT('U ', T13,FRACTION CF REEF HERD SLAUGHTERED PFO NAY',T1IN,FL
12.%)

PRINT 16, TAUMLK

FI1GvAT( 0%, 1) 3, " TRANSFER KATE NF MILK FRCM™ (IOFR (PER DAY V110, T
112.4)

PaiNT G17,TAUAM

EMRMAT( Sy TL3,"AFEF CONSUMPTINN OF MaN (XG/ZDAYI',TLI0,F12.4)
ORINT Ylu,TAUCH ¢

ECRVYAT (Tu'oT13,'MILK CONSUMPTION OF MaN (LITFRS/IAYI' ,TLIN,FL2.6)
PRINT SLW,TAUES

CARMAY ('O, V13, TRANSFIR RATE==ARNVE-SURFACF F70D T/ SNIL SURFALr
LIPER DAY) ", TL104EL2.4)

PRINT 6G2),TAUGR

FrMAT (U T13,"TPANSFER RATE--PASTURE GPASS Ti) PASTURF Srit (PFVv
LVAY) 'y 1010 LLes)

PRINT 621 ,7AUPD

CORMAT(' %, T13,' TRANSFER RATF=-=SNIL ponL TP splL SINK (PER NAYI*, Y
LLLOsTL244)

PRINT $22,TAU2D

CORYMAT (*U',T1 3, TRANCFFR RATE=~=PASTURE SOIL TN ML SINK {850 Asxd
L' T1104F12.6)

PAINT 923, TLURDG

FORMAT (% )0, T13, *TRANSFER RATF==PASTURE SAIL T PASTURF MEASS (7FF
LAY )y TLICsH L2 6)

PalnT 42e,TAUSP

FAKSAT (') o T1 34 TRANSF( RATE -=SNIL SURFACE T SNIL PAOL (PER NAV)
1P sTl1ueEL2.4)

PRINT 92549

CARMAT(Tu'e T13,"MILK CAPACITY UF THF UNDFR (LITERS Iy TILN, FL2.6)
9"“’ 'iZ'J'V

FNRMAT ('O, T13,'VEGETARLE FNOD CONSUMPTION NF MAN (KC/DAY I T I,
1Fl2.4)

PRINT 527,vSUAC

FORMAT(* 17, T13,'LMASS CCNSUMPTION NF CNW (KGZDAY)*, T110,712.4)
POINT 424, /5U8M4

FARMAT (0, T13,'MILK PRONLCTION NF COw (LITERS/NAY I ,T110,T12.6)
PP =0

TNOACT=D

TNIMCY=0

TSIVG=D

NN €302 NU=1,20

NN «0)Y nk=1,20

“PUPEINTP AL NR)&TPCP

'%W:C'-h)u('lﬁ).\ﬂiofuﬁnct

TAUMCTNIMC T I gNR ¢ TNOMCY

400% TEEINTFCEUN M) JENL L) TSOVG=TSVG L.
4002 CIANTINGE



“Uiw
00y
=Jiu
“JC7

«-0(A4

LOuvw

«J12
«011
4ul2
40134

+01s

«915>

905

$0¢e

W07

YUo
€ CtLy,

LhwuM4s (TSQVGeIS0S0D%e2) )/
TRLIPOPLGTJANUMM )DL = (ANUMM/TPOP)OD]
TRLTPOP LT LANUAM D= (ANHYMM/ TRAD )N
TKOLDCAsTAURMSIAS TP (P

AN INCTY=TINURCT

T ;HPA=AIIOBCTOT A IMF Fe 3465, o¥SURA
FFETROUNCALGT JTKG2PA NI (TRCRAPA/ZTRGILA)®N)

CMK= TAUCHSTPIP

ANUMCT =INGMLT

DMz VSUTIMeAIMCY

TRLCTINK L OT JPLIM )42 (PRNMK /CNYMK )6 D6

YAV e = TSAVG®1S52See2)

PAS™C= (TSQVG/40C. )% 10N,

YCN 4wk =C UNYK® 3555,

YPANVK=PYAMK® 365,

PECY=NSUAFSTARFC

CECY= 1P0P oY e 365,

wCITE(S,.,4004) .
FOOMAT( L TS CNPPUTED VALUFS FNR THE APFAY)

a2 ITE(S51,4005)TPQP

FURMAT(*) ' TL3,TOTAL PROULATI NG T110,F12.1)

“PITE(S1,4006)TNCACTY

FCOAMAT (YU T13, *TOTAL MNUMPBIR OF BFEF CATTLE',TILD,112)
WRITELSLy400T)IThIwr Y

FORMAT( 0"y T13,°TOTAL NUMBEK 0F MILK CATTLF*,T119%, 1120
ArITELS51s4000) TARFC

FLUKMAT [P0 TL3,*TNTAL APEL 'F VEATTABLE FNONG CRMNPS (SCUARE METrIe)
L' eTL10,4F12.%)

WRITEL(SLy 40071240 FC

FORMAT (P00, T3, *PTQCENT NF ARFA 1SED T0 PRCWCEF VIGETANLLD €0APr o
Pitafituarid. )

WRITE(S1, 6010V TKGACA

FORMAT('U o V13, "TOTAL REFF CONSUMPTLON (KM PFR yEAR ) ,TLIN,T12.4)
WRITELSLy4ULL)TKGBPA

FOOMAT (U T13,°TNTAL AEFF PRPINULCTINY (KG PFe YEA2)' ,T11Y,F12.4)
WHRITEC(S]1,4012)YCUNMK

FOMMAT (PO o 713, °TOTAL ¥ILE CONSUMPTTION (LITFRS/YFAR)Y ,TII10,€12.4)
AP LTECSLo4013) YPRNMK

FUORAAT(*C ' T13,*TOTAL MILK PRONUCTINN (LTITFRS/YFARDI*,TI1D,712.54)
WEITE(S1,4010)CFCY

FOPMAT (D', T13,*TOTAL VEGFTARLE FOOD CONSUMPTIIN (XC PFP YEAT )Y,
LT1LOWt 1244)

wWPITECSLsSUL3)IPFCY

FAMAT( 0", T13,°TCTAL VEGETARLE FOND PRONUCFD (KM Pre yraR)e v 10,
1F12.4)

PEINT S05,01

FORMAT (PO, T13,*NIETARY CNRRECTINN FACTOR FNR ARIVE=SUOEALT Ay,
IT1L0E 124 4)

PPL4T S00eV2

FOBMAT (D, T3, LIEYARPY CORBFCTINN FACTOR FNO UPTAKF FOiWw SAfL*,T1
L1DsF 12 %)

PRINT ST,

FORYAT (PO Y13, CIETARY COMKECTINN FACTOR FNR RFEFY ,T119,612.4)
POINT G008

FURMAT (U TI3,"DIFTARY COPPICTIUN FACTUK 00 MIIK® ,T110,7 12.4)

T2 ISUTION UF SO YEARS EXPOSUKC
T = 14250«

A0 1N 1 = ], NNUCS
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AMANEY
2FAN 2“.'m‘lf‘UG.LlNR?.C‘SBA.f.FSHI.(’.‘SUl
FORABT (11 Us4F10.3)
REAL 30 CSUBB CHUBP,CSUBS, FSURMLAME,FSUNDAZMSIRTQ, TAU" XTI
3n FOKMAY (B2 10.3)
®EAD 175, LEMSUR JLAMKDP
179 FORKMAT (2L 1043)
NN 2C3 J = 1y NUNOKG
QFAD &J¢ “IAMORG(J) o FFINHALI) (CFINGALI)
40 FurvmaT(Ad,b12.34F10.14)
200 CUNTINUE
TBCTCL=0
TMLTGL =0
TvCA=)
AMAX =)
TIvwasz)
TAVGCh=N
PAINT %9255, aMnUuC(T)
9255 FURMATL*]*,T42,WFSULTS NF DOSE CAMPUTATIONS FaP NUCLINE *,44)
welT0ESL, 301)
PuiINT 425¢
w2 Y0 'ﬂﬂnllt'd°.lls.'AOVA'.YZb.'OﬂﬁAN‘.Ybo.'Dqu THRNJOH FACH PATHMAY |
LOFvYS/YEav ))
PRINT §237
GIST T APYALL® ', T 'COLUMNY s T20,'RNKW*)
4RI TELSL, 301)
PRINT 9259
92%9 rﬂ-nAtc'v'.rac.'|uuALA'lnu'.!SS.'SundruSIIUH.tro.'S"ﬂ‘lft'.idﬁ.
l'lhu351ld4'.1lcu.'SUPNFDSlﬂN'.1111.'t01AL'D
PRINY G200
1200 EORMAT(Y P, T57, % IN ALRY,TE9, *EXPNSUKE " TID2,% 1N 4ATFRY)
~UITECSL,301)
6021 Nm= |
Nwwe |
N7 40ou NuU=L, 20
)T «QJ1 Cik=],20
\f.‘\'l(('fl l.“\'."“"
NGl ONL Lo N dek)
TACTCC=NGACTINCoNRIOGONSTRCTCC
TULTCCEN YL TIN I gNR) G Ne TMCYGC
TROIMTRCEND 15 ) oF QL L) TVCA=GONeTVEA
TAVCCN=GANeTAVLON
|F(INVPA(MJonﬂi.ﬂ'.O.AKN.ACN.GY.ANAllAﬂlxcLCN
l‘l(NVPAGNJ.Nvt.CY.u.Aﬂﬂ.lCN.'O.AHAlDNﬁN-Nﬂ
TELINTOAINS s N2 ) oT o DaANDL ACNLFQ  AYAX ) NF U=NE
AN =GCONLT oMM NRM)
«NC1 CANTYINUE
4JCO CONTINLE
AVUCAC=THLTLC/TIORCY
AVOC ML = TMCTGC ZTMNwCY
AVSIVO=TVCA/ZTSAVE
A7 CueAvuAXe] F=¢*RT0C,
ht(ﬂcﬂt(;CNh/(Llﬂﬂﬁ'l.lSle-S'tA”RUR'l.IS16t-St)0
Ll.t=028700.
SCUNCweEGn ONCYY
GOINCFE{AVSOVLZ(LAMRR® | 1 STGF-5¢LAMSURS | 15T4F=5) )¢ . F-heiTaN,
TCONCO = (0 (AVLOSCOAVEEME 172, 17 LLAMRR L 1 ST4F=5¢LANSUBS L 15T4F=5) )¢
Ll sE~e*8700.

~
<
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TE(NAMLUC L) =NADECLDIG2N 640,430
430 STRlY =9
GY TN &%
-0 NTRIY = )
0 CUMTINLUE
LLRUMN=D
N9 205C H0=1,20
0DC 4051 NR=]1,20
GO Tu 3022
300« )7 3ULY NU=1,10
N 3951 R=1,10
LLRUNE=]
ACN=FSTRITNONP)
GONaFSTYRA (] 4t deNR)
GO Y4 3003
3002 ACHN=ACINIE LN NK)
SCA=00ONE T NR )
30C2 O 9230 J=l.11
Xzl AM< G| AMSUR
NN 9290 Mel JNUMORG
I  (HAYESIJ) = NAWGE UMD ) 929N,9291,%29
2490 COTINUE
L=1
GJ T4 9252
49291 L=N
9292 CFlam=CP I HALL)
CFING=CFINGAILL)
TFIACHESLDIDNSL=D
IF(ACEQ 0 I0S52=0
1F(ALIFua0)S 320
IF(ACLED LUIGO TU 403C
NOSLI=ACH® | (~68APTHRTSATLHO, oM F INH
[ NSZ2=ACre | C=08AT0LD,(FSAA
JESI=ALHY L E~60AT600CFSURS[GON ZACN) o( L=FAP( -X8T) ) /X03A0). % %%,
TRCNTRIT D LIUCSINGLII=( (TAVOON/GID N /PRIFELILAGF2
TE(HRIT,FR.1050 T SC12
QOFD T1F(NLLGT 1P NR,L,GTLLIGE TN S012
FLERUs e X®) L F-62UT6C.oIGCHM/ANAX ) *3600.%10000.
l'.x'-cn"('otUcno“'D.Gc1.GC’QEOQO'DQS'NG:J'.O
1FIGEDNCH +€Qe o ANCL,GCONCPLEQL.OIGO TN 5012
S1 = S10* GCLWT /7 GUNNCH
§2 = S20% GCONCF /7 GCONMC™
$3 = S30¢ GCANCP /7 GCCOANCM
C CALCULATES MSUBEC IF IT 1S NOT GIVFN
IF (MSURFQ) 403, 17, 401
17 MSUAT) = CSyUBIH ¢ T0, * 10,%°(~3,)
“03 CONTINUE

15 VEUES = & ® Ju,ee4, ¢ SHALLD & RHO

16 PSUSED =(CSURS /7 10.%%6,.) & VSUAS

14 TAUPM = (MSUAE) / PSURFQ) ¢ LAME

13 TAUSC = FSudy & ys5uBv ® ySURC /7 (1) & DSUARG)

C CALTULATES FSUAY WITh FQ, 25 fu 21 DNEPENDI G IF TAUFXC GIVFN AR NNT
[FEYAURRC 1150¢8,1500,425
L5C0 FSUdp=KSUBDMLSUBK/ZI & ovSUBCECSURP)
50 1) 406 L
25 FSUSA = MSURB ® TAUFAC ® CSURA / (&, ¢ C5up® & YSUSBC)
404 FONT I UE
iy TAUGE = ¢ SUHA @ (VSUBC /7 CSURG) /7 “Sues




LN Taurv = v 7 JSURF
C RCUTL Tl SQUATTIAONS 1 F CINSTANT INPUT CASF (FIT) = F2FrM)
1 Foes SL & P2FRD /7 (LAYIR o TAU-N/A ¢ TAUES)Y
4 S = (TAUrS & k ¢ S2 & FIFRUY /7 (LAMAR ¢ TAUSP)
3 D = A ® TAUSY ® S /7 (LANMSR o TAUPH ¢ TRUPD)
C CALPOLATE SLuATUNS & AN S STMUL TANFDUISLY
ToE =30 JFRTeASHNLOLSUSAO{LANIRTAURGOTANRTIZITAUSGOTA I VEASHN ¢
OSSN~ MASUAGRCSUNGR L AYRRSTAUSK ISVSUSCISILAYRKRTAIFCaTAII4 DY)
P oz TALCR & (, / (LAYER o TAUEG ¢ TAURD)
Yor (Ta,w & @ o (TAUPD/A) & D) 7 LAYPR
C TAUHD & 5 7 (LAMPR o TauwLx)
s TAOST 8 L/ LLAMER & TAUATE)
Tl = 1 eTAYTveE ¢ N2STAIIFNED o NISTAILIMER ¢ NEeTAI( NS
ET0A"NIC LI ) ST HADFC2)GO TN 4090
Pl MITAUI MO PR IVEI20TAUPHEPOPF [VeNIsTAUSMENSPT [deNgGe T2yl Bareni
vOSIMO LI =l ol FING
Kl Avdi el AVYN2)
FELGLINCaf QOIS 50
FHEL0 Vel IIGR T 1280
[FIAC YWD ILISS 2D
IFLACN S ,.000L T 1251
P OS2 0NS L b =0f CTOUL*CFSO W (SCN/ZACNISUSLIACZOLLFACO L=t XD (~xoT) ) /X
SOLCANC aZGCuNLYe 3LGD, 026,
TENS=LOSL eSS 2enNS 30NN ING(IIeN0SS
TRILL2UNGELLIGD YO 3088
TRET STl 00 T 8020
EPLTEESLe 920100 gNR MNANES(J) DTS 1o0NS24DNS I NNSING LI, VI8G, TN
M AT T L3120 2012, 125 A3 e TN s F U TS5 F LN 3o Y705 10,3, TH",
FlIe3eT1000E10.3,T115:C10.3)
CO%Y1eLE
PP Lede LI DNS Lo INTPAIND AR I IOSPILeJde )
TP edo L1=DUS IS INTPAINOARIOISP(2,0,1)
ISPL 3 de L= IS AR INTOAINDY AR e ONSPY Jedo 1)
PSP LG de IIeNCSIAGUINIOINTPAINT  NR I DNSP L& I
DASP U oo 1) = )SS 0 INTPAIND JNRIeOSPIS5,J, 1)
FEOTLOSAaT v )STNEJe I D aNCuO T )eND
FRLTO SeaTaNuSINI I H N IANRUV{] Juyn
FEET ST uSIRE I )OS THE I 1) =TDUS
TFILLE LN JIGL TN 9280
ICTS 3= O
1T ey
TP oG (5= INT(PLAN/SCO 2N ) e AN LT LG SINTLIPLAFZSISN2) ) )0 e = )
FR el e (= [NV (PLAS/SESN 2N Do ANT N LT LG INTIPLIN/SISNI2) N ) STege])
FEL T BB tida ledNUANITEGLFCL LIS T 9230
TRETE S iTaUS INEJe T D INCHP 2T V=N
FRLTR S0 Ta IS N dy 1V INRN ([ ) eNR
PR X S TS Vit de 1NISIASFutdel )= VS
n"'.'U‘
THILLFUNE).,0015 Y Y 4051
TONY IS
el Pk
TP LS W Qe )5 10 3062
“at1tius
T 1UE
ViT DLk
FRALLUNGT QoI5 T
vRINT C3] JaMNUCLT)

e I -




w31

933

Lot

163

lo&

150

9346

$15

930
15%
37

Y3t

Yyiy

Geu

941

a2

543
15

964

Qa5

Yéo
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FUORMATL® [P, Y4T,"LISYT CF INPUT DATA FOK NUCLIDE *,AR)

IFINIRIT kel TN 155

PRINT 6. ),LSUKBH

FORMAT(® D%y Tho *CONCENTRATION F THE ELEMENT N war (PPu)Y TV, ¢
12.4)

TRONAMNUC LT)oAE JNADEC 210G0 TD) 160

PaInT L6l .PFIV

FORGAT (P, TL2,000SE REJQUCTICY FACT R FNR VEGFTASLE CONSJWOTIM Y,
LT LLO,t 12.4)

PEINT 143,.PFIC

FORMAT(*) 0, T13,*I08F WFLDUCTICY FACTNR FNK ¥ILK CONSUMPT [~Yys,
IT1IUF12.44)

PRINT 16ePHIR

FORRAT YO, T3, PONSE RENUCTION FACTNR Fiie BFEF CONSUYETIINY,

LY LLDst 12.4)

PHINTY Y3, 050

FAMAT (N Ty "CONCENTRATINN IF THE ELFMENT [y “FAT (PPw e T) Y, ¢
112.4)

PRINT S35,CSupP

EARMAT (PO VL3, "CONCENTRATION F Twi FLEMENT [N FARALE (POP%)*, 7110
1+Fl2.4) : "

PRTNT w3,,C508R8

FORMAT(T OV TL'CONCERTRATING Ik TeF EL EMEST IN SOIL (729)° ,T110, ¢
112.%)

CONTINLE

PUINT S3T,LAMKY

FORMAT (0%, T13, "RANIOACTIVE DECAY CUNSTANT (PFm J4Y)*,T110,F12.4)
POLLT 930,01 AVSYP

EMVAT ()Y, TII, CPNVIEONMENTAL VECAY CONSTANT=<SU«FACF (PFQ NaY)e,
ITHI04F12.4)

PRINT 937 ,LAMH20

EQUMAT( Y Py TU3,"FAVIRNAYEATAL DECAY COASTA T==J4ATCQ (P2 npy)e, 7))
10,F12.4)

TFELTRITLEQLLINN T 156

PRINT 940 4L AME

FORMATE®) "o TL 3, *TUANCVIR RATE OF THE STARLF [SOTIPT [ NAS (PP2 M)A
LY) o TL10sEL2a%)

OAINT G4 ,FSuaM

FAPMAT ('L TLI3,"FRACTINY CF 1SITOPE [RGFSTED Ay & CNW AYY SECRITEN
I (DAYS/LITER)* . T110,512.4)

PRINT 942 ,MSUKEQ

FORMAT(O*oTI3,"FQUILIPAIUY MASS NF STAARLE ELFMFNT 1% way (Ropa ")
Le TLIO,F1244%)

PRINT S63,Taufxc

FOKMAT ("0 o TL 3o "eXCRETION RATF % STADBLE §SOITNOF F2[1v wyseLe ~ - 7
LLER (PFR DAY, T110,F12.6)

CONTY I LE

PRINT 4644 ,6CM%NCH

FORMAT(*N P TLI3,"EQUILIPRIUM GROIND CONCFUTRATI N AT g (uwrr arucy
1L =MR/SQUARE CHA)* o TL12,C124%)

TRINT 945 JACUNC WM

TONMAT ('O, T13,**QUILTIRPOIUY A1Q CONCENTRATINN AT WAL (w1270 it oo
14 /7CU%1IC C™1*,T119,F12.4)

VUINT 960 ,ACUNC A

FIANAT (PO T3 *FOUlLIPSIUY CONCRATRATINN AT wATER S GEATE (MY
LURIE=H/5QUASr CY)*oT110,F12.4)

PN T 96T sulONCF

FOWMATE D Yo TUSe "FQUILTIMRIUY GRWND CTONCENTRPATION AT Encn Fann

-

- b -



IC RICUR TE=HP /SQUARE CH) ' ,T1I10,F12.4)
PAINTY S, CUNCP
Vee FOAMATL'D ', T13, *CCUILTIARIUM GRINYD CONCFNTUATINN AT PASY Jaf B SR
ICUKIE=HR/SOUARE CM)*,TL10,F12.4)
wRITE(SL, 301)
PAINT 950
M50 FORFATI*DY,T95,'DCSF CONVFRSEION FACTNRS )
DRINT 95]
G91 FORMAY (¢ )0 75, NRGAN® s V20 4 *INHALATEN Y (TR, INAFSTIONY T3,
PP SUANMERSIUN IN AIRY THI,* SI'RFACF EXPOISUPE* o TIOT,*SIAMFRST Y 1" w2t
1ee)
PaINT 5%
952 FURMATL® ' T 17, (RFMS/MICPICURIFI® T34, " (PEMS/MIZE M URIFY® TG0,
PV ANENS=CIMIC €M/ TE3 "(FEMS=SCUANF CM/*,T109, ' (RENSCIHIALL /%)
PIINT &5,
953 FORAAT(Y *yTel o " MICROCURIF=HR ) ,TRG, *MICRNCUP [F=<4R ), T 1LY, *N[CE"T)
LilF=wi )
aVITELSL, 201)
V200 J= ]y NUMUKG
PRINT 955 NAMUORGLID) G CFIAMAIJI) o CRFINGALIN CFSBALCFSUIZ,FFSRY
G58  TURMAT(Y ' T4ea0,T21 45 10e30T303F 10307600610V, T38,C000.8,T100,%1",
(R3]
SO CONT INUE
100 T aeVINUTF
999 N1 2032 =l MNUCS
2032 THOLSEEI=DUSPULelo1DeONSPI2, 10 108DNSPI341,10eDNSP LGy 1) enNSP(5,Y,
1
ANR=] FGO
IANT =]
V203 JRM=], 36
\'K= )
N 2036 1=1,30
ERATHDOSEI) aGT L AMX ARD TRADOSI T ) oL T AMOP ) TRANK( )= I NT
FRETENCSE I oY o AN AN TEMSIT ) LT AMNT JaMX=TANNS (] )
20346 T unTINUF
Adj AV~ (AMX® ] . [=4)
1CT=1ONT o)
20%% CONTINLF
11 ¢C5% 1=1,430
17 ¢05¢ “Ne]l,>
DY 2357 J=l,ll
JUz IRAMC( L)
NANUCE N eNAMMICH D)
ZOST VISPAIMD S J N h=DISPIYN, 9, 1)
205 ZUNTINLE
2055 CONTIALE
adITE(®]1,242)
242 FNUNMAT YL 127, '00SF YO FACH GRAGAN THRUUGH FACH SATHAAY FN2 EACH -
LAOLJWCLLOE (MAN-RFNS/YEAR) !
»RITELSL, 301
d21TEL 21, 2000)
20€) S IRmAY (0 P TRANKTY ST T AUCLIDE " T16, "PATHWAY! (T25,°TNT ATYYT T 34,
LPGL TRaCT ' TaS, "AONE® 3 T52 4 *THYROIN® s T2, LUNGS o T L, *Mg g F o,
2T 70 "WIONEYS o TR "LIVERY S TQ0 " SPLFENT  TLOT " TESTES Y o T115. OVAQIFS
EAR )
AP LTS, 01D
NN 2002 J=) ¢NNUCS
Co 4wy Maal, s

R e

—



67

IFiMUTYL 106G TO 2063
ahl!i(5l.266'("00(('D’.(DCSPA(*O.J.JO..J'I.II"
244 FUKSAT (" '.7[6.!0.726.!"9.2!
50 Ty 245
20¢) anllr(sl.lOubl(Jﬂ.NlﬁuC(JCl'SUOF(m)).Iaﬂsvliﬂn.JoJP!.J-l.llil
20t FONMAT (* 'oYl.lb.YT.‘ﬂ.'lb.ARo'zb-llFO.Ii
24% T unTINUF
2002 CNNT INUE
NN 298N J=],11
ARITLIS1, 2081 INGH4EST I)
cOBl FOQAAT(Y )%, Va0, 'PERCENT ¢ YeA3,° DISF MY FACH PATHgAY )
WRITE(SL,2C70)
29270 Tﬂn“lll'.‘.'!0.'\Uttlbf’.'ls.‘DA'N‘\V'.lso.'ﬂnst(q.n-.rwt‘0,
LY 70, *PLRCENT OF TCTAL?Y)
“WRI1TEC91. 3001)
0 2085 ) 12) JNNUCS
SU“A=)
M) 2066 ¥R ,8
200t SUMAZOISPA(MI g J, Jul) eSUMA
°C|¢l|-l)HSP\(l.J.JﬂlISuNAOOIOO.
PCTL2I=0)0SPAL2 4 J,JN)/7SUMA)® 100,
Dt'(:!-()"Sﬂl().J.Jn)ISu~ADOlou.
’C'("'(;)“SDQ(QOJan',sU""‘lﬂﬂc
Ot'tstttudsvatsoJ.anlsuﬂlitloo.
MU=
ualtttEl.:ﬂa"lﬂlhnK(Jriyﬂﬂnlllﬂt.OWS’Al"ﬂ.J.JﬂI.P:'l*n'
Uil 2067 *p=2,%
2067 <°ll£(51.20¢9D~r°‘(Pn’.DOS’A(MD.JoJO'.'C!I"ni
206Y FHRMAT (" .OY’SO‘."SZI‘Tlo.’."s.‘bol’
2068 FORMAT (¢ '.110.‘5.‘35.50.752.!lo.\.tts.rb.ll
2065 CUNTINUF
2060 CONT InUF
WRITE(SL,2094)
2064 FORMAT (*1%, T4y, ')0ST TU EACH ORGAN FRUM AIL PATHWAYS?)
WRITE(SLe209%)
29495 rnuuatt'o'.vio.°~ucLlnr°.roo.'nncan-.voa.°nns=¢~a~--sn51-»
SRITE(SL, 30L)
A0 2090 Jii=]l uNUCS
nNn 2091 Jsl.ll
StMaA=)
LY 2092 ¥O=1,5
2092 SL"A-DPSPA(m).J.Jmot,ung
TFLJEQ.LILN TN 241
dﬁlft(Sl.ZQOlklﬂlSGJl.SUﬂl
260 FOANAT(Y e T59,48,T92,F1N.3)
S0 T2 2001
2«1 wﬂl‘ﬁ(ﬁl.2093!NA~U(|JCI.NAMfstJ!.SU!A
2067 FURrAT(Y '.Y!J.AB.YS%AO. 192:,F10.3)
2091 CONTINLE
2000 CUNTINUE
ARITF(SL, 2744)
2046 FORMAT('1', 152, INTAL DOSE FOR EACH PATHwAY')
i TFE(51,2045)
2045 6)wHAYI‘J'.YZU.‘ﬂRGAM'.YSO.'PA'NuAV'.Tao.'nOSF(ﬂAV-QQUsi',
LT LU0 "PESCENTY)
WRLTE(SL,301)
M) 2C4C U=1,11
N 206! wO=),5




SuAaT(vL)=0
YETIiMD e
N 2342 JN=l4NNUCS
SUPTINDI=2USPALMND, J, JUY eSUNT (M)
CONT INUF
»UdR =9
N 29643 =D=],5
SUAR=SUMT (M) eSumMP
1) 9210 ¥vD=1,%
FETUIMO )= SUNT(MD ) /SUNP )91 00.
FF(UC.CY. 1)GI T} 248
AHITECSLe SCLLINAVYES( I MIDE (M) ,SUMT(MN), PCTLMD)
FOR AT (Y '.V[J.Aﬂ,YSH.AP.YBZp‘lC.lt'lDlo"’-"
72 TL S01¢
ARITE(S1, 243190 0FLI™D ), SUNTIMD), PCTLYD)
i6 Famwar (o "")J"GOY52|(lq."‘lol"stl’
SULJ CONTINLS
2063 TUONT IS UF
aRWITE(SL, 922110
Y321 FORMAT (LY, V462, "HIGKELY INDLVIDUAL DOSFS IN AREA FNR EACH NUCH InfF»
)
RITDLLL, 9320)
G350 C RmAT(* o T20,'NUCLIT Yo TAT,, "IRGAN' , TT0, *NINSF (RFMS)*, YT,
LPLUCAT I )
WRITEISL,105))
1050 * b..ij(‘,,'.Y'l)o'-°|f"oYIOO.'r()Ll"‘N'.'llﬂ'"'('ﬁ'.
« Y3 IsloNMICS
1% I001i=1
1Y 9312 Jrl,l1
l‘(\'LSl"(Joll.’;Y.Q("SJ'HJ-“)lf’-RIU(l'li
|‘(l’)*IJ(|'.?3.2.\"S|“-‘(Jcll‘()’\SlN(J.l'
TFCIOATIDET) JEQu2INNME (T ) ennMM(])
|‘4l>,4|~)|ll.fw.?)'\-"‘"?(l,"ﬂﬂ‘"‘(l)
TE(JFCel Bl TN G111
4017!(721"1“1})iA"K(J'q”JVW(.I.l'v|C“lf‘v(l"N""‘7(|'.'N"“)(l)
0 T 9312
Y3l -"lVf(ﬁl"f}lv)‘il*‘.‘”((',|~.\‘“‘!J..qrml}'i(."'}."‘-QFJ(l'.“’""“?(|"
Lvav=n)
9312 " TNY UL
SILL T ONT PGS
vil4 ‘“-”A[(')"'.’lo.qc'55v“’v '700"lo.).""lc'?Q'lnl‘0'2.'ll!o‘1’
"'.l‘: f ""'3"'-""thﬂf‘v’ersl)-)0"410'2"1")“0l29'll1"2,
R ITECSL, LUS1ISQSN2
1051 FORYAT(*0*,120,'%50. 1 IS5 A 19 ay 10 SJUARFE wiTH THF SINF Nr car.y
L210" oF luale® METFRSY)
SPITHESL, 10520808
1052 F vmMat(® *,120,*NN, 2 1S A 20 AY 70 SQUARFE WITH THT SINE NF £ a7y
LY T0% sF L0 ly® NFTERSY)
sRITI(51,90%9)
QO0GY FAQMAT( "] %, 750, " HIGHLSTY INODIVIOUAL Dsee s,
aR1TF(S51,9097)
EHRMAT (Y0 y TS, "NEGANT JTL T, CSE (REMS)*)
M) SUYE Jel,11
SHIL =0
VO Q098 = NNICS
IWWSTILIN=DUSONE Sl heN0STILY)
TONT Uk
~<ll'(41.4\)‘1&”l'.“‘iﬁ(J)of‘"SlJ(J”.J’-l.‘.l)
Fakanryge '.YS&.""67.flf).j)
r "'(l‘tlf
STup
£y
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SUARIYT I «i AKKA(] MDD, KPR}
e b T T U 0369204200 0CINI36s 2032203 TALI30 ) TCOL 360 ,NEWN T (300,
LIDISTL 250
JEAL®d AAMANUC (3G
LCUL) o N NR)=TAL I VO] F-L
FTONCE N E)2TCLIT )L E~4
ATITE (Lo 1P OIINC  TOISTUINRI NAMANUCET ) g ACUNTT o 10N ) ,GCM (] 4 1'N, %120
L6 FRUYATLY T 100l 10l 5aTAl qAHeTTIFLN3,T1N6,F10.3)
1 CONTINLE
4 ET U
+ 40

SLARNUTING A<A( [ 4Ny *2)
COMALN ACTw(36,2C020)sGCNNI3CY2N¢22) o T21(30)oTADI30) JHASNUML36),
11018120
2faL e Nav\UL(36)
AfU\(lgNu.h‘ﬂl"Al(l "l.l’-t
GO NG R)=TCI{ )] E=4 ‘
2 P ITEUO0s LIGLIND NH o NAVNUCTT Do ATONT 0% N0 ) o GCOINE T NN, N0 )
IOl S09¥AT(* P T10e T 10014, T6L AR TT3,Fl0a34TL06,FLI.3)
1 CONT INUE
JETYPy
NI

TUBPWTIAD ALFDCIN, Fe ViU LLINL,XLIDU)

NG 1 IXi=1,10

Y=10000%!x}

TFEOLY®8) )= 4ToFoYet VS /UM Gl ToFoLINL)IGN TN 2
2 3 1x2=1,10

Y=(iX1®15C00=-100U )Y+ X2¢1000

TROLOYee 0 )= aToFeYo(VG/UNN)oGT MG ToFeLINLIIGN TN &
TS 1X3=1,19

Y= 1X1010000-10000)+ (1 Xx2%]1000-1000)¢1X3*100

IFQLAY oD )= (L GT7eieYo (NVS/UNNNLOT Ll GToFeLIDLINIGY TN &
XL IO 2oy

FETUNN

€10

1 -

»w

ew
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C
C
C

STMPSON'S ®ult SURRCUTINE FOW DEPLFTION FRACTYIAN CALCULATIAY

SURRPJUTINE OXRINGFaHS WM, INTL VA ULNPRT STMP)
FONCIUF oMl g X )sF ol XP (= (HHOO28F 88 2) /(2 ,0X00( 28D ) )} /X0
FUNC 10D

FUC 250,20

1P Ta( N~ INTLIZHPETY

1FLIPRT LELLIIPPTR]

JPuTe2e|vRY

HNENN-PeY

JUNTL=INTL #20POY

DU L TRINTL NN, JPRY

Xl=l=IPRY

Ml=MS~vGexl/u

IF (HZLTo0L0) WZ=0,0
FUNCL=FUNCLSFUNCIDFoHZ X 1)

X2=]

HI=HS=VGoX2/U

IF (W2 LT 040) HI=0.0

FUNC2= FUNLC24FUNC (O F oMo x2)

KM=NM

WMz S= VG xv /U

TE (WM LT 0.0) HY=0,0

TFOINTLL*Q.0IGH YO 2

XNTL=INTL

Hl=HS=vGexXNTL/U

I1F (HILT VeV ) HI=0,0

SIMPETUNC Do F gMT o XNTLICFUNCL®4 00FUINC 292, 0¢FUNG () FomM, 2¥)
SIMPeS NP PKT/ZS,.0

LN oTe 3
SIMP=(FUNCLOG  JeFUNC 202, 00FULTIN FoHM Xx") ) [PRT/3,0
2 ETURN

CNY

DEPLETION FRACTIUN SURRNUTINE FOR STAAILITY CATEGNRY 3

SUSRNUTILE JXALX My VYU lIN VG4 SAX)

tasx

r‘ll 0"!( loJJ"‘.\)20"0~"°0VG.".25.‘!""'
JAX=EXP(SI9PAS (=, 79TBR)eVD/UL)

<FTuwy

b
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[ale 1%

C

7

DEVLETICY FRACTIUN SUAROUTINE FUR STABILITY CATEGRNRY

SLARCUTINE QXUI XM oVN U ULRVG,4QRX)

Nv=x

CALL IXREL.J00B.35 HaNY,04VGoUe25,51%P8)
JAX=EXP(SIMPAR( =, TSTRE)OVN/UD)

vETU=

FND

GEPLETIMN, FUACTION SURRCUTINE FNR STAQILITY FATEG Y €

SUSYIUTT 40 QRCIXeMaVNUUNL VA LX)

tva] 000

[FlRLTL1C00INM=X

FCALL A< o954 0aC S MoNY Ge Vg )e204S51IVPCILY
TFIX LTl Q0U)SIMEC=STIMPCY

TPiXLE.1000)060 T |

‘M= ] LU0

IFIXLTLACO0N)N . Max

CALL DARE BI04 G H N 10004 VG U 15,5 IMPC2)
TRIX AL EalOD0uISTINPL=STMPC LeSINPL2
IFIXAELLONDIIGN TR |

V4=

CALL UXHEo552%0 3324 HoNM, LOO00 VG2 ol 5 STHPCS)
SINPCeSIMPLLeSIMPC 2eSIMPCL)
ACX=EXP(SIMPLO( =, TOTHE)eVD/UD)Y

4F TUkN

bl e ]

CEPLFTICY FHACTION SUERTUYINE FNR STABILITY CATFAORY N

SUSR T E QXM X VU Ul VAL 4QNX)

*«M=1229

CALL UXRE 800 Le TabB M NY, CoVGyaue20,51%PNYL)
1FIXLTY.1N00)STIvPN=SIMON]

IFIXLT.1000M6L T )

NM= 3000

TFEX LY NCOCI M= 4

Ca 'Jlil.bllh.'.is'".N'l. 100+ Ve Ue Sy SIMPD2)
TP L ta3200)8IMPD=SIMOD] eSIMPN2
TREX L ea32001G0 TN )

N4=1Covd

IF(xL7,10000)\Mex

CALL AR 250994 06 T oMM, 3000,VG, 1454 SIMPDI)
TRIX L ELLO0UNISINPN=SIMEN L eSIMPD2ZeSINPD)
TF(XLELLICO00)G0 TN )

NM=x

CALL GARL 5251493, M AN 100004VGCo U, L15,SIMPDS)
CSIMPO=STAPUL*SIMPN2eSTIMPN JeSTINPIG

JOX=EXPIS IMPOY (=, T9TBBIOVD/UD )

RETURY

END
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CEPLETILY FEACTION SUARNUTINE FN STARILITY CATEGN®Y ¢

aFalsl

CLSKUUTINE OXFIR H VI UGN VG4 QEX)
rie= 1000
l"loL’.‘OUo'~..l
CALL QXM( «36015e5sMaNY, 0, ViU 20, S14PEL)
TE(X L " 1000)SIPPFaSI%PF]
THIXL L0005 TN 1
4= 30CC
1FIX.LT,3CCONNVeX
C ik Jl“.(-2'40).|50H1~‘|l°)00V;.U.s'S'“.rz'
LKL o30UIISINPFaSIMPEL@STFPT2
I‘GI.LE.)O)OlGO LLT
WM 10uuUd
TFEXel TolQUUOIHN=XR
CALL Ul“.ﬁu’0..sl~.".~‘.“059V;.“.s.=|*")'
TFLE L e 10000)SIMPE=SINPE LeSIHPE2eSIMPFY
TFEXEL100000G0 To |
TAs 4
©ALL Jlﬂ(olllo-ﬂ)ﬁ?o"o\‘t|1n°1nVGoUol’oS|“”r6'
SIvPra S Uf LeSIMPE2»SINPFIeST P4
\ YoREEXV(SIuvEe(=,T97E3)evVC/UN)
wiTu+
¥ %4

C
£ CrPLTTICY FAALTINON SUSPQUTINE FOR STARILITY CATFGOY ¢

-~

SUIR 'WTIWt 3&'(l'“ovno‘lounovﬁolfl’
M= 1200
l'll.l'.lJUO)N‘ll
CALL GAKE o302 30 34. T oMo NM, Co Vi Ue20, 514 PF L)
PE(X L ELLNNDISIMPFaSINPF]
THIX.LEalOOUIGS TN I
Nu=3C0C
[170(Xal T.3C000NVEX
CALL UXME o6321 0 € L124M oMM 1000¢Vusllo20,SIMPE2)
IF(K.LELS000)SIMPFaSIMPFL oSIMPF2
IR (XLELININGE TN 1
;= LO0VD
TFIX L Tl CUDD iNEX
CALL XML o371l ga TCO M NY,3000,VG 411420, ST MPF A
LF(XALELIN02DIST4PE 2SIVPE LeSTIMPF 245 [4UPF)
!"l.LE.lJQOJ’Gh 'n '
Vax
CALL JXKE a1 100s o COYGeH NM1NDD I VUeUe27:51VPFE)
SIMOf = ST PFLeSIMPE2eSTIMPF 3¢SI~PF 4
1 JEXKEEXP(SIMPFe( =, 1978A)0VN/UD)
JETY=N
£N1 .

e
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C
C O FFPLATICS FPRACTIUN SUNRLUYINE FNR STARILITY CATEGNORY G
C

SL-\‘ ‘U‘lif J!L‘ I.N.Vh.u.uﬂ.vﬁqcﬁll
Nv=1J00
IFIX LY LU0 NM=X
CALL Cxumy .t?';T.ol-Z').N.N'cU.VGoUo?'). S1%PG1)
ITHIXLCLICODISIMRLESTINPG)
TriXel 01000000 T L
fid=300C
TFIXal To3COCINVEX
CALL OXM{ L6567, 17, BormoNM, 1OU0,VoeUs 10SINPG2)
TF(RLELSCODISINPA=SIVPRG] #SIMPG2
TFEXal Fo2200000 TN |
¥ 10000
THIXLTLC0UINM=YX
CALL IXFlo3RLA, 2115, ,N4330004VGeJe12:SIMPGI)
TFlRLE410000)SIMPL=SIMPGLeSIMPG2eSNPGY
TF(ALELLD000)00 TC 1
NM=X
CALL OXK( 11064 ol T30, M NMING0Y,VueUs204SI¥PG4)
SI#PG=SIvPGLleSIMRL2¢SIVPL 3eSIUPGE
1 AOX=EAP(LIVMPLe (=~ T9T788)evD/UN)
QeTURY
+NO
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