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ABSTRACT

As part of the continuing emphasis on emergency preparedness, the U.S.
Nuclear Regulatory Commission (NRC) sponsored the development of a rapid dose
assessment system by Pacific Northwest Laboratory (PNL}. This system, the
Interactive Rapid Nose Assessment Model (IRDAM) is a micro-computer based pro-
gram for rapidly assessing the radiological impact of accidents at nuclear
power plants.

This document describes the technical bases for IRNDAM including methods,
models and assumptions used in calculations. IRDAM calculates whole hody (5~
cm depth) and infant thyroid doses at six fixed downwind distances between 500
and 20,000 meters. Radionuclides considered primarily consist of nohle gases
and radiojodines. 1In order to provide a rapid assessment capability consis-
tent with the capacity of the Osborne-1 computer, certain simplifying approxi-
mations and assumptions are made. These are described, along with default
values {assumptions used in the absence of specific input) in the text of this
document, Appendices provided include a code listing (Appendix I}, flowcharts
{Appendix II), and results of quality assurance comparisons {Appendix III),

Two companion volumes to this one provide additional information on
IRNDAM,  The User's Guide (NUREG/CR-3012, Volume 1) describes the setup and
operation of equipment necessary to run IRDAM. Scenarios for Comparing Nose
Assessment Models (NUREG/CR-3012, Volume 3) provides the results of calcula-
tions made by IRNDAM and other models for specific accident scenarios.
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INTRODUCTION

As part of the continuing emphasis on emergency preparedness, the U.S,
Nuclear Regulatory Commission (NRC) sponsored the development of a rapid dose
assessment system called IRDAM at Pacific Northwest Laboratory (PNL)}. IRDAM,
an acronym for Interactive Rapid Dose Assessment Model, is a micro-computer
based program for rapidly assessing the radiological impact of an accident at
a nuclear power plant,

IRDAM can handle a variety of accidental release sceparios, Information
on meteorological conditions, source term mixture, and time periods for decay
and plume passage are all incorporated into the calculations. The activity or
quantity of the release can be identified in several ways and both elevated
and ground-level releases can be accommodated. Oose equivalents are calcu-
lated for the whole body (5-cm depth) and thyroid (infant) at six fixed down-
wind distances between 50D and 20,000 m,

The IRDAM system is highly interactive and assumes that an operator has
expertise in radiation protection, but has little or no computer experience.
By answering questions posed by IRDAM, an operator is guided through the input
requirements for the calculations, The model has site-specific information
and pre-programmed defaults that will enable the operator to make radiological
dose estimates with a minimum of information.

RELEASE OPTIOQNS

IRDAM provides four basic options for the input of information regarding
the release source term, These options provide a range of specificity in
describing the release and also provide for the input of source term informa-
tion from different sources (e.g., plant parameter information vs. stack moni-
tor data). The four release options are described below,

1. Isotopic Release

In choosing this option, the user is provided with the following 1ist of
radionuclides:

(1) Kr-83m (11} Xe-135
(2) Kr-85m (12} Xe-137
(3} Kr-85 {13) Xe-138
(4) Kr-87 (14) Cs-134
(5} Kr-88 (15) Cs-137
(6) Kr-89 (16) 1-131
(7) Xe-131m (17) 1-132
(8) Xe-133m (18} 1-133
(9) Xe-133 (19} 1-134
(10) Xe-135m (20) 1-135



The user provides information on a particutar radionuclide by specifying
its corresponding number and an associated release rate in curies/second.
Any or all of the radionuclides may be specified in any order desired,
This is the only option which includes consideration of radionuclides
other than noble gases and radioiodines.

IRDAM contains semi-infinite dose conversion factors from U.,S. NRC
Regulatory Guide 1,109 (U.S. NRC 1977) corresponding to the first 13
radionuclides in the IRDAM Tibrary, as well as dose conversion factors
derived from Kocher (Kocher 1980) for isotopes of cesium. These are
Tisted below:

Radionuclide rem-m3/C1-hr
83mp 8,62E-3
85my . 1.33E+2
85r 1.84E0
87kr 6.75E+2
B8y 1.68E+3
83r 1.89E+3
13lmye 1.04E+1
133mye 2.89E+1
133ye 3.36F+1
135mye 3.56E+2
13544 2.06E+2
137ye 1.62E+2
138ye 1.01E+3
134c4 9,66E+2
137¢4 3.70E+2

Inhalation dose conversion factors from Regulatory Guide 1.109 are pro-
vided for the five radioiodines, based on infant thyroid dose:



Radionuclide rem-m3 /6i-hr

131 1.06E+7
132, 1.21E+5
133 2.50E+6
134 3,18E+4
135 4.97E+5

The isotopic release completely describes the makeup and activity of the
source term and is probably not representative of the type of option that
would be chosen in the initial phases of an accident. It is useful for
comparison purposes, however, or for making estimates based on single
radionuc!ides.

Gross Release

Much less specific information is required for input into the gross
release option. The only essential piece of information for this method
is a gross release rate in Ci/s. Information on the relative fraction of
iodine and noble gas radionuclides can be input to further characterize
the gross release.

Containment Leakage

This method does not require input of information on release rate of
radicactivity. Instead, this information is generated from input on the
containment leak rate and the type of accident involved. 1t assumes that
the source term is bottled in containment and is Teaking at the specified
rate. Three source terms based on accident type are available., They are
fuel meit, gap release, and coolant release. In a fourth case the source
term in containment is calculated from containment monitor readings. The
source terms based on accident type represent noblte gas and iodine inven-
tory for the given type of accident and are calculated using the
following:

fuel melt: Ci = (MWe) (7.2 x 1072y (LR)
5

gap release: Ci = (MWe) (7.2 x 10‘4) (LR)
1

coolant inventory: Ci = (MWe} (7.2 x 10'8) {LR)



where LR = percentage of containment leak rate per day

Note that the fuel melt represents release of 100% of the core inventory
of Hob1e gases, the gap release represents 1% and coolant inventory 1 x
107"%. The containment monitor ﬁquation is based on a release of 1% of
coge inventory being equal to 107 R/hr for a PWR or BWR--Mark III and
10

R/hr for a BWR--Mark I or II.

For source terms based on containment monitor readings, the following
method is used:

Ci/s = (MWe) (7.2 x 10-%) (LR) (R/hr)/A

where
A = 10§ in the case of a PWR or BWR--Mark II!
A = 10" in the case of a 8WR--Mark I or 1II
R/hr = the containment monitor reading

4, Coolant tLeakage

For cases where coolant is leaking outside of containment (e.g., the
Ginna accident), the coolant leakage option is appropriate. This method
calcutates an equivalent gross release based on input values for coolant
activity and coolant leak rate.

Source Term Adjustments

With the exception of the jsotopic case, all the options in the previous
section are based on noble gas and iodine source terms. IRDAM provides
methods for modifying these source terms to account for such factors as rela-
tive iodine fraction present and the effectiveness of filtration. As
described later, decay during holdup and transit are factored in for some but
not all cases.

Stability Class Calculation

The atmoSpheric stability class may be input directly or may be calcu-
lated using one of three methods (lapse rate, sigma theta or theta spread).

1. lapse Rate

The lTapse rate method for stability class calculation requires input of
height and temperature differences between two points of measurement and
calculates the temperature lapse rate in °C/100 m, Stability class is
assigned on the basis of the following table from Regulatory Guide 1.23
(U.S. NRC 1980}.



aT/aZ (°C/100 m) Class
AT/al < -1.9 A
-1.9 < AT/al < -1.7 R
-1.7 ¢ AT/AZ ¢ -1.5 C
-1.5 < AT/aZ ¢ -N.5 n
-0.5 < AT/AZ < 1.5 E
1.5 < AT/AZ < 4 F
4 < AT/al G

2. Sigma Theta

The sigma theta method assigns stability class based on the standard
deviation of the wind direction {1.5. NRC 1980)

gy (degrees) Class,

gy ? 22.5

22.5 > g4 » 17.5
17.5 > g5 » 12.5
12.5 > g5 » 7.5
7.5 > ag » 3.8
3.8 Og ? 2.1
2.1

m o m DO D w3

A VoS

g G

3. Theta Spread

This method calculates sigma theta by dividing the theta spread by six.
It then assigns stability class according to the sigma theta method.

Certain combinations of stability class and windspeed are incompatible.
Specifically, windspeeds greater than or equal to 5 m/s are not compatible
with Classes F or G, With the exception of the case of a user-specified
stahbility class, IROAM takes the windspeed and stability class into
consideration and alerts the user to mismatch of input, either choosing a
compatible default value or rerunning the stability class calculation. If the
user makes a direct input of stability class which is inconsistent with the
windspeed already input no warning is provided.



Nefault Yalues

IRNDAM provides default values (i.e., assumptions to be used in the
absence of other data) for a number of cases where input is important to the
calculations., In chonsing a default value, IRDAM will inform the user of the
nature of the default and provide the opportunity to change it if so desired.
The following default values are built into IRDAM:

Windspeed: 2 m/s

Release Height: Grouﬁd Level

Effective Stack Height: 50 m

Stability Class F: {for Windspeed < § m/s)
F: {for Windspeed » 5 m/s)

Wind Nirectinn: No Predominant Nirection

Containment Inventory

{Release Rate for Containment leakage): Fuel Melt

Coolant Activity (for Coolant leakage): 10 yCi/fcc

Iodine to Noble Gas Ratio: N.0?

Time Between Shutdown and Release: 0 hre

Age of Material: <1 day

Todine Filter Efficiency: 95%

Containment Leak Rate: 0.1%/d {PWR or BWR--Mark 1I1)

0.5%/d (BWR~--Mark T or II)

Duration of Release: 8 hr

Ground Level Release

Calculations for the ground Tevel release case are performed using the
following equation:

DR = {0)(%/0)(CF)

Where Q is the release rate, CF is the semi-infinite dose conversion
factor and X/0 is the atmospheric dispersion factor. For whole body doses



the conversion factors are based on a semi-infinite cloud geomeiry. For
thyroid doses, a breathing rate for infants is included (0.25 m?/hr).

Values for X/Q are calculated from the following matrix of X u /Q values
(in units of l/mz) in IRDAM where u is the mean windspeed:

PASQUILL STABILITY CLASS

Normalized Dispersion Factors

Distance
m A B C 3] E F G

500 2.25E-5 7.35E-5 1.70E-4  4.53E-4 B.74E-4
1,000 2.38t-6 1.59E-5 4.69E-5 1.34E-4 2.78E-4
2,000 4.30E-7 2.80E-6 1.40E-5  4.59E-5  1.28E-4
3,000 3.00E-7 B.94E-7 6.77E-6  2.40E-5  4.84E-5
8,000 1.26E-7 1.66E-7 1.24E-6 5.49E-6 1.24E-5

20,000 5.68t-8 7.44E-8 2.82E-7 1.67E-¢ 4.07E-6

.26E-3  5.07E-3
.55E-4  1.47E-3
.24E-4  5.06E-4
JL21E-4  2.73E-4
J17E-5  7.13C-5
27E-6  2.09E-5

W= TS I I A I o LA

X/Q values are calculated by dividing the tabulated value for a specific com-
bination of distance and stability class by the windspeed in m/s. It is
important to note that using lower windspeeds will result in higher dose

rates. Using very low windspeeds {<1 m/s) will result in very high X/Q
values.

For ground Tevel cases calculated under the Isotopic Release Rate option,
the X/Q values and semi-infinite dose conversion factors are employed directly
for each specifi¢ radionuclide under consideration. Note that since IRDAM's
dose conversion factor library does not include any factors for iodines
{except for inhalation), no whole body dose contribution from radioiodines is
explicitly calculated.

In the case of other ground level releases {gross, containment leakage
and coolant leakage) IRDAM compensates for the lack of an explicit calculation
of whole body dose from radioiodines by assuming that the noble gas source
term {for the purposes of whole body dose calculations) is equal to the noble
gas activity plus the activity of any radioiodines present.

For these types of retlease, the age of the material is taken into con-
sideration to correct for the different relative fractions of radionuc)ides

present in the noble Eas and radioiodine components as a function of time
since shutdown. If the specified age of the material is greater than or equal

to 24 hr, all the noble 9as activity is assumed to be 133Xe and all the radio-
iodine is assumed to be 131I. If the age of the material is less than 24 hr,



the calculated doses are still based on 133Xe and 1311, hut are corrected hy a
time variant function. This function represents the ratio of doses received
f{g@ the aEETa1 radionuclide mix to those received from a single radionuclide
(*Y2Xe or “7*1) of the same activity, as a function of time since shutdown.

For noble gases during the first 24 hr since shutdown, the dose rate from
thelgadionuc11de mix (DR,)} is related to the dose rate from an equal activity
of Xe {DRy} by the equation:

ORp = (DRy) 11.0 exp (-t/10)

where t is the interval between reaction shutdown and the initiation of the
release.

For radioiodines, the corresponding equation is:
DRy, = (DRy) 0.34 exp (+t/22)

IRNAM ground level release calculations include corrections for relative
decay and ingrowth during holdup in containment as well as during the time
since a measurement was made, but decay during plume transit is not
calculated,

IRNDAM does not include finite plume correcticens for ground level
releases. For these cases, an approximate correction can be made by multiply-
ing calculated whole body Adoses by the appropriate factor from the following
table, adapted from Meteorology and Atomic Energy 1968,

Ground lLevel
Finite Plume Correction Factors

Atmospheric Stability Class

Nistance A B { )] £ F G

500 m N.65 0.43 0.30 0.20 0.14 0.09 0.06
1000 m 0.R8 0.66 0,50 0.33 0.25 0.16 0.11
2000 m 0.94 0.85 0.70 n.50 0.35 0.27 0.19
3000 m 0.95 n.90 0.78 0,60 N.50 0.36 0.25
8000 m 1.0 1.0 0.90 0.8N 0.70 0.57 0.43
20000 m 1.0 1.0 1.0 0,90 0,83 0,73 0.64









]
it

the radius of the plume

the distance from the edge of the cylinder to the equivalent
line source

N
i

The term F(g, by) is the Secant Integral, defined by:

-b, sec g'

F(B, bz) = JO

where 5 is 1/2 the angle shown in Figure 1! and can be described as:
g = arctan (100/a)

The variable bo is defined as:

where ,_ is the self-absorption coefficient of the source at the energy of the
isotOpess emitted radiation and by s the product y.a where i is the linear
attenuation coefficient for the energy of the radiation being emitted. Since
the Secant Integral is extremely difficult to solve using analytical methods,
a numerical integration scheme, Simpson's Approximation, using 10 segments was
used to evaluate this integral. The buildup factor, B, is determined from a
family of polynomial equations generated with a least squares fit from tabu-
lated values {Blizzard et al. 1968) which depends on the energy of the emitted
radiation and by. Likewise, the linear attenuation coefficient, ,, and the
source self absorption coefficient, , _, are calculated using equations

as a function of energy derived from d least squares fit. The average

energy, E for each radionuclide coensidered was determined using the equation:
-u; (5000)

i
E. f1.e

' {5000
i=1
where E; is the energy of photons emitted from radionuclide i, f. is the
frequency of emission of radiation with energy E;, and . is the linear
attenuation coefficient in air calculated for energy Es The calculation of
the value of z, the distance from the collapsed equ1va1ent line source to the
teading edge of the plume as shown in Figure 1, is comp11cated, so polynomial

Teast square fits were generated from calculated values in order to match the
calculations in IRDAM to the processing power of a micro-computer.
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One difference between the ground level and elevated release calculations
is that the elevated case includes explicit contributions from radiociodines in
the whole body dose calculation. In cases other than the Isotopic Release
Rate option, IRDAM does this by breaking the total source term into noble gas
and radioiodine components and further dividing each of these components into
fractions representing the individual radionuciides. For an elevated gross
release, for example, IRDAM will calculate the whole body dose due to each of
the 13 noble gases and 5 radioiodines and sum the results for each distance
involved until the plume touches down {see Plume Touchdown).

The fractional makeup of the source term is based on relative fractions
of radionuclides present at shutdown. These fractions are derived from cal-
culations made using the computer code ISOSHLD and WASH-1400 (U.S. NRC 1975)
core parameters. The fractions at shutdown are adjusted by IRDAM to account
for changes due to differential decay during holdup and transit. Unlike the
ground Tevel methods, the elevated case makes no simplifying single-radionu-
c¢lide approximations for times greater than 24 hr. Whole body doses continue
instead to be calculated using the sum of individual radionuclide contribu-
tions as long as the plume is elevated (see Plume Touchdown).

The relative fractions of radionuciides used by IRDAM (at shutdown) are
as follows:

Noble Gas Fraction of Total Radioiodine Fraction of Total
B3my 0.013 131 D.116
85my 0.038 132, 0.164
85¢p 0.000231 133; 0.222
87¢r 0.070 134, 0.271
88y 0.097 135 0.227
89y 0.120 TOTAL 1.00
131mye 0.00074
133mye 0.00376
133ye 0.198
135mye 0.052
135xe 0.048
137ye 0.190
138y, 0.169
TOTAL 1.00

12



Elevated Releases - Thyroid Nose Calcultation

For elevated release, the thyroid dose is calculated in much the same way
as it is for the ground level case. The primary difference is that the X /Q
values for the elevated case are calcutated differently, In particular,

(x/0)g = (x/0)g » exp (-n?/25,)

where
(X/Q)E = the ground level X/0 from the elevated release
(x/Q)e = the X/Q for a ground Tevel release
E = the effective release height

g, = the Gaussian atmospheric dispersion parameter in the z direction
The same breathing rate and internal dose conversion factors that are
used for ground level releases are used for elevated cases. As with the whole
body calculation, the elevated release method in all cases deals with releases
by breakdown according to radionuclide, either input (in the isotopic release
option) or calculated from relative fractions at shutdown {for gross, contain-

ment leakage, and coolant leakage options).

Elevated Release - Plume Touchdown

As the plume proceeds downwind, its radius is increasing. At some point
the radius of the outer of the two concentric cylinders at a given distance
will equal or exceed the effective release height {(i.e., 20, » h). At this
point IRDAM considers the plume to have reached ground levél. Before plume
touchdown, whole body and thyroid doses are calculated as described above.
After plume touchdown the calculations are performed as if the release occur-
red at ground level with one important difference., Instead of using X/0
values for a ground level release, vatues for (X /Q) for an elevated release
are used. The purpose of this change is to compensate for that fact that
semi-infinite dose conversion factors are being used in circumstances that are
not necessarity well modeled by the semi-infinite condition. This method
allows IRNAM to approximate finite cloud calculations under conditions that
are otherwise beyond the micro-computer's processing power,

For gross releases, calculations for distances after plume touchdown

incorporate the IRDAM simplifications regarding material age, radionuclide
makeup, and decay during plume transit.

13
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IRDAM PROGRAM LISTING
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435
440

443
430
453
450

443
470

472
474
a47é
478
280
482
484
484
488
4%0

492
494
494
498
510

FOR =1 TO 22
PRINT
NEXT 1
IFCIRUNC>1)THEN 343
EIIITEFITITENEETE RS E LYY L
“# USER/REACTOR SPECIFICS. =
I IITEITITTI TSI TSRS YL
PRINT" INPUT HELP LEVEL.®
PRINT TAB(3)"(+) HMOST HELP*
PRINT TAB(S>"<(0) SOME HELP"
PRINT TAB(S)>"(-> LITTLE HELP*®
INPUT " (RESPOND +,0 OR =>: *,8
IF (LEFT#$¢(S,1)="+") THEN IHEL=1 : 5QTO 345
IF (CLEFT®$($,1)="0")CR(LEFT#(S,1)=%0">) THEN IHEL=2 : GOTO 343
IF {LEFT#(S,1)="-") THEN IHEL=3 ELSE GOSUB 13000 : GBOTO 329
PRINT
PRINT* INPUT USER MNAME."
INPUT*<{EX: JOHN DOE>: " ,SNAME
PRINT
PRINT" INPUT TODAY’'S DATE.*
LINE INPUT"(EX: 3-2D0-/82 OR 20 MAY 82): " ,SDATE
PRINT
PRINT" INPUT CURRENT TIME."
INPUT"(EX: 1733 OR S5:33 PM EST)>: “,5TIME
PRINT
PRINT"IDENTIFY NRC REGIONaL LGCATIONM OF PLANT SITE."
PRINT TAB(S>" (1> REGION | - NORTHEAST"
PRINT TABC(S>" (2> REGION 2 - SOUTH®
PRINT TAB(S>"(3) REGION 3 MIDWEST"
PRINT TAB{(S)"{4) REGION 4 SQUTHWEST "
PRINT TaB¢<S)"(Sy REGION 3 - WEST & NORTHWEST"
PRINT TaB(S>"{d&> MaAaNUAL INPUT FORMAT"
INPUT" (RESPOND {,2,3,...6>1 ",11
IF <<I1 <{1>0RCI1 >&3)THEN GOSUR 12000: GOTO 395
ONM I1 GOTO 440,7%%5,1050,1345,1440,13%%0
I ITTY I TEE T )
‘% REGION |, =
ETTITITTIESEY Y
PRINT :PRINT : PRINT
PRINT®"IDENTIFY NRC REGION ! NUCLEAR POWER PLANT." :PRINT
PRINT TaB(3)" (1> BEAVER VALLEY"TAB(29)"<(15) NINE MILE POIMT 1"
PRINT TaB(S>"“(2) CALVERT CLIFFS*"TAB(ZP>"(14> NINE MILE POINT ("
PRINT TaB(3>"(3) FITZPATRICK"TAB(2%>"(17) OYSTER CREEK"
PRINT TAB(S)"(4) GINNA"TAB(29>"(18) PEACH BOTTOM"
PRINT TAB{SY"(3) HADDAM NECK"TAB(2%>"(19%) PILGRIM*
PRINT TAB(S)>"*{(4) HOPE CREEK"TAB(2P)"(20> SALEM ("
PRINT TAB(3»"{(7) INDIAN POINT 1"TaB(2%>"{21)> SALEM 2"
PRINT TAB(S)>*(8) INDIAN POINT 2“TAB<(2%)"(22) SEABROOK"
PRINT TAB(S>"(9) INDIAN FPOINT 3"TAS(29>"{23) SHOREHAM"
PRINT TAB<(4>"(¢10) LIMERICK"TAB(2%)>"{24) SUSQUAHANNA"
PRINT TAB(4)" (11} MAINE YANKEE*TAB(29)"(25) THREE MILE ISLANO 1"
PRINT TAB(4>" (12 MILLSTONE 1"TRB(29)"{24) THREE MILE ISLAND 2"
PRINT TaB(4)*(13) MILLSTONE 2*TaB(27)"{(27) VERMONT YANKEE"
PRINT TABC4>*(jd4) MILLSTONE 3"TAB{(Z?>"(2B> YANKEE ROWE"
PRINT TAB(14X*{29) ABORT AND RETURN"
PRINT ¢ INPUT"(RESPOND 1,2,3,...29): ",I1

I-3



515 IF (CI1<1>0RCI1I>2%>y THEN GQSUB 12000 : GOTO 440

=22 iFCIICIS)THEN ON 1! (30QTO 52%5,530,53%,940,545%,550,955,540,545,570,573,580,585
¢ 390 ELSE 11={1-14;G0T0 &40

525 SRNaM="BEAVER VALLEY" ;1 IFPOWR=B52:RVOL=]:G0TO (BOO

530 SRNAM="CALVERT CLIFFS":!POJR=B50 :RVOL=1:00T0 L1800

S35 SRNAM='FITZPATRICK":IPOWR=821 RUOL=2:50TO0 1800

340 SRNAM="GINNA":[POWR=4%0 :RVOL=1:G0TO0 |BQQ

545 SRNAH=YHADDAMH MECK" ; IPOWR=3?3::V0L=! :GOTO 1800

550 SRMatM="HOPE CREEK":IPQWR=1047:RV0OL=2:G0TO ({800

555 SRNAMaY INDIAN POINT " IPOWR=243:RUOL=]1;G0TO 1800

5S40 SRMAM=t INDIAN POINT Z2°:IPOWRmAE73;RUVOL=1:G0TO {800

545 SRNAM="INDIAN FPOINT 3*:IPOWRm?45:RVOL=]:G0OTO {800

570 SRMNAM=“LIMERICK" :IPQWR={053:RVOL=2:G0TO 1800

575 SRNaM="MAIME YoNKEE" 1 IPOWR=790 1 RVAL=1 :GOTO 1800

S80 SRMAM="HMILLSTOMNE (";IPOWR=&S2:RUOL=2:G50T0O 1800

585 SRNeM=z"MILLSTONE 2™ : [POWR=328:RV0L=1:50T0 1800

570 SRNAM="MILLSTONE 3*:IPOWR=1150 :RVOL=! :GAOTO 1800

S40 ON 11 GOTO 44%5,470,4675,480,485,490,493,700,710,715,720,7293,730,735,3%0
643 SRMAM="NINE MILE POINT 1*:IPOWR=410:RUVOL=2:G0T0O 1200
470 SRMAMaNINE MILE POINT 27:1PO0WR=1100:RUGL=2:G0OTO {800
475 SRNAM="0OYSTER CREEK" ;IPOWR=4T0;:RVOL=2:6G0TO 1800

480 SRNAM="PEACH BOTTOM® :IPOWR=1045:RVOL=2:GATO 1300

&85 SRMaM="PILERIM" ; IPOWR=470 :RVOL=2:G0TQ 1200

490 SRMNAM="SALEM 1" :IPQWR=1090:RVOL=1:G0TO (BOO

49T SRNAM="SALEM 2" :[PQWR=11{15:RVOL=1:G0TC (200

700 SRNAM="SEASROOK® : IPOWR=1200:RVOL=1:60TO 1800

710 SRHAH=" SHOREHAM® ; IPOWR=S20:RVOL=2:G0TO 1800

715 SENAM="SUSQUEHaNNAY : JPOL/R=L 030 : RVOL=2:GOTO 1800

720 SRNAM="THREE MILE [SLAND 1" :IFOWR=O18:RVOL=!:G0TO 1800
725 SRMAM="'THREE MILE [SLAND 2":IPOWR=?Q4:RVOL=1:G0TQ 18GJ
730 SRMNAM="UERMONT YANKEE" :IPOWR=S5S]19:RVOL=2:60TC (800

735 SRANAM="YANKEE ROWE" : IPOWR=1 73 ;RVOL=1 :GOTO 1800

ZA0 7 TR AN

745 ‘% REGION 2., #

PATEESE T YT Y NT T Y]

735 PRINT :PRINT:PRINT

740 PRINTUIDENTIFY NRC REGION Il NUCLEAR PGWER PLANT.," :PRINT
745 PRINT TAB(S)"(1) BELLEFONTE"TAB(29)"(13) MNORTH ANNA 2"
770 PRINT TAB(S>"(2) BROWNS FERRY"TAB(29>"{14) QCONEE"

775 PRINT TAB(S>"(3) BRUNSWICK"TAB(29>"(13) PHIPPS BEND"
780 PRINT TaAB(S5)X*"(4) CATAWBA“TABC29)"(14) ROBINSON"

785 PRINT TAB(S5)" (5> CHEROKEE"TAB(Z%)"(17) SEQUOYAH"

790 PRINT TaB8(3)"(4) CRYSTAL RIVER"TaB(293"(18> £T. LUCIE"
7?5 PRINT TAB(S)"(7) FARLEY"TAB(2%9)"{1%) SUMMER"

797 PRINT TAB(S)"(8) GRAND GULF"TAB(29)"(20> SURRY"

799 PRINT TAB(S)"(®) HARRIS"TAB(29>"(21) TURKEY POINT"

BOi PRINT TABCA)"(10) HATCH"TAB(29)"(22) WATTS BAR"

803 PRINT TABC(4)"(11) MCGUIRE"TaAB{2%)>"(23) UQAGTLE"

204 PRINT TARC4)"C12) NORTH ahNa | ¥

805 PRINT TAB(14)" (24> ARORT AND RETURN®

310 PRINT:INPUT"(RESPOND 1,2,3...24>: ",11

B1S IF {({I1<1)>0R(I1>24>) THEN GQOSUB 12000 ; GATO 7&0

820 IF(II<IS)THEN ON I1 GOTO 825,B830,83%,B840,845,3%0,855,840,B843,875,980,385,8%0
y 899 ELSE Ii=I1-14; GOTO 940

B25 SRMNaM="BELLEFONTE" :IPOWR=1213:RVOL=] :GOTO 1800

B30 SRANAM="BROWMS FERRY":IPOWR={1047 :RVOL=2;G0TO 1800

833 SRMNAM="BRUNSWICK":IPOWR=?90:RVOL=2:G0T0 1800

840 SRMAM="CATAWEA" :IPQWR=11353:RVOL=}:60T0 1G00

945 SRNAM="CHEROKEE™ : ] POWR=] 280 :RV0OL=1:6G0T0 (8900

850 SRNAM="CRYSTAL RIVER":IPOWR=853;RVOL=1:G0TO 1800



385 SRNAM='FARLEY" 1 IPOWR=840:RVOL=1:6G0T0 {800

940 SRNAM="GRAND GULF" : IPOWR=1250:RVOL=2:G0T0 1800

345 SRNAM="HARRIS" : IPOWR=?00:RVOL=! ;GOTO 1800

875 SRNAM="HATCH": I POWR=784:RVOL=2:G0TC (800

980 SRNAM="'MCGUIRE" ; IPOWR=1180:RVOL=1 :GOTO 1800

885 SRNAME'NORTH ANMNA 1" IPOWR=845:RVOL=1:GOTO 1800

990 SRNAM="NORTH ANNA 2" IPOWRmAPD RVOL=] : GOTD 1800

895 SRNAM=Y0CONEE” ; IPOWR=871 :RVOL=] :GOTO 1800

200 PRINT

P05 PRINT*IDENTIFY NUCLEAR POWER PLANT."

?2% PRINT TaAB<(3)"(l) PHIPPS BEND"SPC(10>" (4} SURRY"

P30 PRINT TAB{S)>"<(2) ROBINSON"SPC(13}*(?7) TURKEY POINT"

93% PRINT TAB(5>*(3) SEQUOYAH"SPC(13>*{(8) WATTS BAaR"

?40 PRINT TAB(3>"<¢4) ST, LUCIE"SPC(i2>"(%?)> VAGTLE"

242 PRINT TAB(3>"(3) SUMMER"

2?45 PRINT TAB(18>"(10) HELP"

?50 INPUT"(RESPOND {,2,3...193: ",I1

#5855 IF ({(I1<1)0R{I1>103) THEN GOSUB 12000 : GOTO %03

40 ON I{ GOTC ¢80,96%,9%0,9%3,1000,1005,1010,1020,1025,3%0
P75 SRNaAM="QOCONEE" : IPOWR=8?71 ;RVOL=1 :GATO (800

980 SRNAM="PHIPPS BEND":[POWR={233:RV0OL=2:GOT0 1800

P85 SRNAM="ROBINSON' : IPOWR=445: RVOL=1 :G0T0O (800

990 SRNAM=®SEQUOYAH* : IPOWR=1 149 :RV0L=] :GOTO 1800

795 SRNAM=TST, LUCIE®:]IPOWR=S02:RVOL=1:G0TO 1800

1000 SRNAMmYSUMMER" : [PQLIR=900 :RVOL=] : 30TO 1800

1005 SRNAM=*SURRY® : IPOWR=773:RVOL=1:G0TO 1800

1010 SRMNAM="TURKEY POINT*;IPOWRm&s4:RVOL=L:GOTO {800

1020 SRNAM="WATTS BAR" i IPOWR=!177:RVO0L=1:G0T0 1800

10295 SRNAM="UOGTLE" ; IPOWR=] 100 :RVOL=1 :GOTO 1800

1035 7 st okt

1040 “» REGICN 3. +#

IHIEREEE T YT 2L L)

1050 PRINT:PRINT:PRINT

109% PRINT"IDENTIFY NRC REGION II] NUCLEAR POWER PLANT.":PRINMNT
1040 PRINT TaB<(S)"<(l) BIG ROCK POINT"TAB(2¥)"(14> LA CROSSE"
1045 PRINT TAB(S)*(2) BRAIDWOOD"TAB(2%)"(15) LA SALLE"

1070 PRINT TaB(S>"(3) BYRON"TAB(2%)>"“(14) MARBLE HILL"

1079 PRINT TAB(S)"(4) CALLOWAY"TaB{2?)*(17> MIDLAND 1°*

1080 PRINT TAB(S)" (3> CLINTON"TABC29>"(18) MIDLAND 2"

1085 PRINT TAB(S)" (&) COOK (*"TAB(29)"(19) MONTICELLO"

1090 PRINT TAB(S)"(?) COOK 2"TAB(29)"(20) PaALISADES"

1091 PRINT TaB(S)*<8) Oa/IS-BESSE"TAB(Z29?)°(21) PERRY"

1092 FPRINT TAB(S)" (%) DRESDEN 1"TAB(Z29)"(22) POINT BEACH®
1093 PRINT TaB(4)>"<{10) DRESDEN 2 OR 3"TaB(29)"(23) PRAIRIE ISLAND"
1094 PRINT TaB(4>"(11: QUANE ARNOLD"TAB(29>"(24) QUAD CITIES"
1095 PRINT TAB(4>"(12) FERMI"TAB(2%>"(2%5) ZIMMER"

1094 PRINT TAB(4)" (13} KAJAUNEE"TABC(29)"(24) ZION"

1097 PRINT TaB<14)>“<(27) aBORT AND RETURN"

1100 PRINT:INPUT"(RESPOND 1,2,3...27): ",I1

1105 IF (CIL<1P0RCIL>27)y THEN GOSUB 12000 : GOTO 1459

1110 IFCILI<13)THEN ON It GOTO 1120,1125,1130,113%,1140,114%3,1150,1140,1145,1170,
1172,1475 ELSE it=11~-12:650T0 1230

1120 SRNaM=*BIG ROCK POINT® :IPOWRw43 sRVOL=2:G0TO 1800

112% SRNAM="BRAIDWOOD* : IPQWRw=1 120 :RVOL=1:30T0 1500

1130 SRNAM="BYRON" ; [POWR=1130:RVOL=]:G0TO 1800

1135 SARNAM="CalLlLAalAY" : IPOWR=1 150 :RVOL=1 : GOTO 1800

1140 SRNAM="CLINTON® : IPOWR=$30:RVOL=2:G0T0 1800

1145 SRNAM="COO0K 1" :IPCWR=]054:1RVOL=1:60T0 800

1150 SARNAM="CO0OK 2*:1PQWR={094:RV0L=1:60T0 1800

1140 SRNAM="DAU]IS-BESSE" : IPOWR=?04: RVOL=1:60T0 1800
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1145 SRNAM="DORESDEN {":IPOWR=207:RVOL=2:G0T0 1800

1170 SRNAM="DRESDEN 2 DR 3':[POWR=7?4:RVOL=Z2:G60T0O 1800

1172 SRNAM="DUANE ARNOLD' ; IPOWR=543;RVOL=2:G0TO 1800

i175 SRMNAM=“FERM]" :IPOWR=}100;RV0OL=2:60TC 1800

1250 ON I1 GOTO 12%99,1240,1245,1270,1279,1280,1285,12%0,1295,1300,130%,1310,1320
,1323,3%0

1255 SRNAM="KEWAUMEE" : 1 POWR=%35:RVOL=1: GOTO 1800

12460 SRNAM="|_A CROSSE":IPOWR=S0RVOL=2:G0TO 1800

1245 SRNeM=“LA SALLEY : IPOWR=iQ78:RVOL=2:G0TQO (800

1270 SRNAM="MARBLE HILL":IPQUWR={130:RVOL=!:GJTqd 1840

1275 SRNAMa"MIDLAND " :IPOWR=330;:RVOL=1:G0TO 1880

1280 SRNAM= MIDLANMD 2" :IPOWR=S0T:RUOL=1:60T] 1809

1285 SRMaMm*MONTICELLO" : [POLR=324:RUOL=2:GOTO (800

{290 SRiet="PALI SADES" : IPOWR=?740 1 RVOL=1 :G0TO 1800

1295 SRNaM="PERRY" : IPOWR=120%:RV0L=2:G0TO {3500

1300 SRNAM="PQOINT BEACH" : IPOWR=4%7 :RUOL=!;50TC 1500

1305 SRNaMa"PRATIRIE ISLAND® : IPOLUR=SI20:RUOL=1:GOTA 1800

1310 SRNAM="QUAD CITIESY ; IPOWR=789:RUQL=2:G0TO 1800

1220 SRNAM="2 IMMER® ! IPOWR=S1 0 :RVOL=2:G0TQ 1800

1325 SRARNAM="ZION":IPOWR=1100:RVOL={ ;GOTO 1800

12330 7 bk o 50 000

1335 '» REGION 4. #

1340 ‘wmmnsnannmndun

1343 PRINT:PRINT:PRINT

1350 PRINT*IDENTIFY NRC REGIDN IV NUCLEAR POWER PLANT.®

1333 PRINT TaB(I)"(]) ARKANSAS NO 1*"TAB(30)"{(&) FT. ST. VRAIN"
1340 PRINT TAB(3)" (2} ARMANSAS NO 2*TaAaB(30)"(?) RIVER BEND"
1343 PRINT TAB(S>"{3) COMANCHE PEAK"TAB(30)*(8)> SOUTH TEXAS"
1370 PRINT TaB(3)*(4) COQPER"TAB(3I0)"(9?) WATERFORD"

1375 PRINT TaB(5)" (%) FORT CALHOUN"TAB(29)"{(10) WOQLF CREEK"
1380 PRINT TaB(i4>“(11) ABORT AND RETURN"

1383 PRINT:INPUT*"(RESPOND 1,2,3...11): *,I1

1390 IF (CI1<1)0ORCII>1L))> THEN GOSUB 12000 : GOTO 1350

1395 QN T1 GOTO 1400,140%,1410,141%5,1414,1417,1418,1420,1421,1422,390
1430 SRNAM="ARKANSAS NO 1" :IPOWR=R34:RVOL=] :GOTCQ 18600

1403 SRNAM="ARKANSAS MO 2" :IFPOWR=8DB:RVOL=]:GOTO (800

1410 SRNAMs®COMANCHE PEAK® : IPOWR=] {30 :RVOL= :GOTO 1800

1413 SRNAM="COOPER" :IPOWR=??78:RVU0L=2:GATO (800

1414 SRMNAM="FORYT CALHOUWN" ;IFPOWR=478:RVOL=] 1G0TO 1900

1417 SRNaM="FT. ST, VUR&IN':IPOWR=330:RVU0L=4:50TQ 1800

1418 SRMNAM="RIVER BEND":[POWR=?40 :RVOL=2:G0T0 1800

1420 SRMNAM=*SOUTH TEXAS" : IPOWR=] 230 :RVOL=! :GOTO 1800

1421 SRNAM="WATERFORD" t IPOWR=] 1 45:RVOL=1 :G0TO 1800

1422 SRNAM="LIOLF CREEK":IPOWR=]1130:RV0L=t ;GOTO 1800

1425 7 % %a0 0

1430 "» REGION 3. =

LA 7

1440 PRINT:PRINT:PRINT

1445 PRINT*IDENTIFY NRC REGION V NUCLEAR PUWER PLANT.®

1450 PRINT TAB(S5>" (1) DIABLO CANYON 1"YAB(30)"(8) SaM ONOFRE 2 OR 3"
1455 PRINT TAB(3)*{(2) DAIBLO CaNYON 2"TAB(30)"(?) SKAGIT-HANFORD"
1445 PRINT TAB{(S>"(3) HANFORD-N"TAB(29r*(10) TROJAN*

1470 PRINT TaB(3)"(4) PALO VERDE"TAB(29)"(11) WNP-1"

1475 PRINT TaB(5)"(3) PEBBLE SPRINGS™"TAB(Z?)"(12) LNP-2"
1480 PRINT TAB(3)"(4) RANCHO SECO*TAB(Z9)"(13) WNP-3I"

1482 PRINT TaB(S)*(7) SaM OMNOFRE |*

1485 PRINT TAB(14>"(14) ABORT aND RETURN"

1490 PRINT: IMPUT"(RESPTND 1,2,3...14>: *,I1

1495 IF ({I1<1)0RCI1>14)) THEN GOSUB (12000 : GOTO 1440
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SHIOCM I GCT2 1S0T,1510.1520 1955, 1520, 1835, 1040, 1545, 13
IR0
VEOS SRMAM="0OIRE D CamMrTM LY 3 IFOWAR=]924 :RUOL=1: G370 1z00
L9100 SARNaM="DLARLO Cabrrom 22U s IPOWR=] 108t FOL=1 1G0T 1EDY
1920 SPHEF=" HarFORD-N" s [POWR=20 s F/OL=5 1G0T 1300
1525 TRNGM="Paol VERGE" 1 IFPOWR=1 270 :AVIL=1:6G0TT 1303
1530 SRMMaM="FEBBLE SFRINGE" 1 IPJWR=]Za0 sFIOL=] :30TD 1200
1528 IRMEM="RaMCHO SECO" s IRPOLRE=71 5 RUIL=1 1 GATQ {200
1940 SRMRME"ESN OMOFRE 1" IFOWR=d I s RUOL=1 1 GOTO 1900
1545 TRMMH=" 3=t HNIFRE 2 TR 3" i [POWR=1 100 RVOL=Y s 3OTO 13050
1550 sPMek=" kAl T-raNFORD ' s [POGR=1 288 1RVOL=2 5070 1300
L S€S sRtyaM="TROJAN" ; IFDWF=1 130 :RVQL=1 1 GOTO 1200
{580 RN NP=1 " TFOWR=1 200t RVOL=] 1 GOTD 1E00
1 54T SRNetmtLINP=2" 3 [POMWR=! 10D 1 RUVAL=2:30Td 12330
1570 SRtjaM=rLNF -2 g [FOWR=] 246G 1RVOL=1 ; GOTD &4
1575  thesfasr s FRBREE Lt N F T RN
1523 "« Maklal [NPUT FORMAT. *
1TEAS EEEFEEPERERAA T e R KT ER AN
1S90 PRIMT
1595 FRINT"INPUIT REALCTOR MNAHE .
papd IHFUT " Ex: 210N 1, THLD Z): ", SRMHRAH
1405 PRIMT
14l FRIMNT"IMFUT NEY ELECTRICHL QUTPUT.®
1SS O INPUT " Ex: G133, 1210 ", 1P
Lozl BRINT
12l FRIMTYIGENTIFY RERCTIR TYyFPE. "
1423 FRIMT TrECSI"Y1r FLRIREY
1430 FRIMT Tap S " (ZY BuWR"
1 &3% BPRINT TaELSr" 05y BlR-MaRK 1*®
Lodd PRINT TozS:t 4 gldR-teRe D"
1adS PRINMT TwmECS. "5 Blr-MaRK ETLY
1450 PRINT TrRBLUS"i41 DEFRULT
1S9 IMNFLT'ORESPOMD 1,2,3. 00020 ", 11
leeld IF Tl iORCEL L&y THENM GOEUR 12000 ¢ GITD 1425
legS R TE GSTS 1aT0,1875,1675,137%, 1870, 1670
L=70 wodo=ti 25070 1220
LATS RUDL=F
3 ER A EEEE XL LR SRR EE R LR L2224
= REACTOR NeME AMD SPECIFICS. =
THEEEXE XL F R AT EFEEFELEAEL RS R
FRIMTtFRINT rensexen®a" [ FRIMTIPRINT DQSING"UZER MAME:

FRINT iFRIMT

1

[ T L S TP

00 G0 D0 o0 w0l O G0 T o0 O E -
VI RN I B A O I TR T I [V

02 FPRIMT:PRIMT QSIMEYCURRENT TIME: &"1:TIME
F0% PRIMTiPRINMT USING"REACTOR MNAIME: " 3 SRNFAM
SIS FRIMTPRINT USING*NET ELECTRICHL CQUTPUT ;AdHBEA" { [ FOME
gis FRINT
217 1F ELOL=]1)3THEN FRINT"CONTAINMENT TYPE: EITHER A PWF OF BLR - M&RE
A0
12 IFCRCDL=2)THEM FRINT"CONTAINMMENT TYFE: BLF - EITRHER & MafRF 1 0OF
il
1220 ON IHEL GOTO 1225,182%,1844
S PRIMT
0 FRIMT“&FE ENTRIES CORFECTZ®
TOIMFUTYCRESFOND VES OR MOV ", 5
TOIFCTLEFTES 1=y )ORCLEFTEC S, 10=vLY dTHEN 1820
S JFYOLEFTE. S, 1= QRCLEFTECS L oepNLY a THEN 370 ELSE GOSUB 130C0:.50TO

2o

FoR OI=1 TO ¥
FRIFT

NME~AT ]

PRINT

FRLIAT Tofwz:

L T e
on <o

L]

USING"TODAY & DRTE:

FRIMT: NPT "% HIT CABRIAGE RETURM.

"# WAIT - RED L

B 1 B0TE

RS

[GHT b DIEK

I-7

NI R T LY T L R T X E T R R T R e e L
DRIVIE

ry

d

&

=

.1555.1..--‘:("

"y EHAME

4
i

111"

12

=
El

R
.

[I7sxbLk=0



PEIHT TaB(S,"s B THEIChTES IR0AM SEARCH{MG FO8 =~
FRIMNT TAB{Z:"% THE MEXT FIEZE JF THE FROGRAEN, "
FRIMT TEE L S FrR ikt s RS A R AL EE R LRSS R E L e R Ak B R R
1370 SR I=1 T %

=] FRINT

1700 MEXT 1

1901 IFYIRURE: LD THEN 1204

12035 CHAIN "1 IROAMTLM ., COM" 20

1508 CHAIN "EHIRDAMTHR, oMY, 20

11979 EMD

12002 FRINT

1200% FPRINT'ENTRY DUT GF RAMGE - FLEASE TRY AGmIM."
12010 FRIMT

L20LS RETURM

13000 PRIMT

12005 PRINT"ENTRY NOT UNMDERSTOOD - FLESIE TRY aBaIN. "
13910 FRINT

VOIS RETURM

1n PROGRAM TROAM — PRRT Tl

LS [nteractive Fapid Dose assessment Mode!

20 COMMOR THEL , Shei1E, DA TE L STIME, SRNAM, [FOIWR FLE JROL, TRUMN  ILU, 16, TE . FIMIND, SUIR,
FST=IK  2Pasd, ICLkS, I FLab, IS0

21 COMMOM RIZILE. b FRQUE , ITFPOG, RPERCO RACT IV  RETERM  FFRTE ,RIMG,FI ,RNG,RILEF ,RISF ,~
IFELRDUR R=0ZT , I-GEFL . [FL =,

9 DEFINT I

20 DEFETR I.N.LY

35 DEF=NG R

a4 DEFDEL D

A8 [pTarr" "y (N TR

Sa READ v, v NG ML

TEREEEE S EE LR

b — 1

A 00 00 00 O 3 00 00 0 G0 e 00 G L 30 A0

% TROSMTLID, COM =
T AR ESERREEERFE RS
& FOP Is=1 70 2&
TORRFINT

= RNEST I

oM [RL BOTO (&7, 1851
Wi [FIx 30TO S995,1280,1252,412
[FelG=1 THEN 1995 ELSE Z2an

BEEE L EET R E R L E LR R LT LRSS EEY

‘w SELECT T(FE OF RELERSE. «

Y TR E R F LR L R TR Y ¥ Y
ILU=0:1G=0: JE=1

FRINT

FRINT“SELECT TYPE OF RELEWSE.”
PRINT TaB: Sy (1) GROUND®

FRINMT TaBiS)" (21 ELEVATED"
PRIMY TeE:S:"<35 DEFALLT™
INPUT" (RESFORD 1,2 CF 3>: v 11

N

SPeS, 945%

DO D g R iR IR R oL b R

L = e B vy e e B | BB B SR

e P s Rt e b et R e B b e b e b pa b pe e pe b b s s

w1 IFCufiel ORI >3 THEN GIOSUR 12000 @ GOTO 1£35
71 O T GOTO %50 25,1720

20 PRIMT

P25 FRIMNTDEFAULT 15 THE CONSERVATIWE SELECTION!
F30 PRINT TaBErzY"0F 4 GROUND LEVEL RELESE."

THUE KA AR SRR EE AR IR AR SRR EE R A E RS

AR ¥ GROLND RELERSE SEHAPID., =

FAS TRRFEFL LSRR LA E AL R RN

LA 1R IG=0THEN 1720

FO5 OFRINT

FEO PRIMTY 12 OVING SPEED CORRELCT =+
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[MPUT 0 RESPOMD vES 2R MO "5

0 OIF i LEFT® 5,1 =y QRILEFTE: 35, L r=vLi THEM 2113
S IF.  LEFTHCS, 1 =NJIR(LEFT2 L3, 1 =MLY 3 THEN | 720 ELSE SCSUB L2000 5 GOTO 9=
G PRINT

S PRINT"SELECT FOR LIND SPEED."

PRINMT TaBeSi"il, Mol

FRINMT TRBLSI"12) Ml HR'

FRINT TAB(S1"(3) MNAUTICAL MI-HR®

PRINT ThECSy"id4) DEFAULT"

IMPUTYCRESPOND 1 ,2,3 DR 40 "Il

[Fvili-120RCTIL -4 )THEN BOSUR 120GG : SOTO L1985

aN TE GOTO 2025, 2045,2005., 2075

FRINMT

FRIMT" IMPUT GROUNMD LEWEL WIND SPEED [N MsSEC."
INPUT i Ex+ 12,0, S.4, .10 " RWIND

EOTS 2110

PRIMT

PRINT® INPUT GROUND LEWEL WIND SPEED IN MI/HR.®

INPUT " cEx: 12.0,3.,4, O.1r: " RWIND

FWTND=RL IND#® , 4704 0N THEL 50TOT 2085,2Z055,2119

PRINT

PRIMT" IMPUT SROLMD LEVEL WIMND 3PEED IN KMOTS.”

IMPUT" (& 12,00 S.4, Ou10: " RUWIND

PLIND=RWIND®, St4dd 0N [HEL 50TJ Z035,z025,2110

FRINT

PRIMT LSIMG"IN MsSEC, EQUILALENT WIMD SPEED [5 d44H#, R (FWIND:GOTI 2119
PRINT

PEINT"GROUND LEVEL WIND SPEED DEFRMULTS TO 2.0 MA3EC,”

RWIND=2!

IFCIG=02THEM 2140

FRINT

PRIMT"I1S WINGC DIRECTION CORRECT?”

[MNPUT* RESPCOND YES OR MQ): ", 3
[F¢CLEFTS¢5,1 =y ) OR{LEFTS S, =rL)» THEN 2183

IFi LEFT#45,1/=MN)0ORLEFTEC3, 1 =NL )y THEN 2140 EL3E GOSUB 13000 ; GOTO 2120
PRINT

4% PRINT"INPUT DOWNWINDG «¢T0O> GROUND LEVEL WINMDG OIRECTION®
PRIMT"DOR HIT CARRIAGE RETURN FOR WIND DIRECTION DEFAULT."
INPUT" (EX: MORTH, ESE, 72 DEGREES liNW>: " ,3DIR
IFUSDIRC> "y THEM 21895

2DIR="M0 PRECOMIMANT CIRECTION®

PRINT

PRINT"GROUND LEWEL LIND CIRECTION DEFAILTS TO"

PPINMT"ND PREDOMINANT DIRECTIOM."

[5=1:1E=0

PRINT

FRIMT LSING"THE GROUND LEVEL WIND SPEED(M-3EC): HHHH B" RWIMND
PRIMNT TeBi22"anD THE DOWNWIMD (T0) WIND DIRECTIONT

PRINT IGSING" 15 %" 3SDIR

oM THEL 30TO 2215,2215,272%

FRINT ;FRINT"ARE ENTRIES CORRECT?"

IMPUT" i RESPOND YES OR NO»1 " ,3
[FUCLEFTS(S, 1 =v)ORCLEFTB(S, 1 ymyL) i THEN 2723

IFCiLEFT®i 5,1 y=NrJRILEFTECS,1)=NL>THEN 1930 ELSE S03UB 13000 1 30TC
EELLLELEEE ISR R Al L LR ]

"% ELEWATED RELEmSE SCENmRID, *

IR T R T

PRINT

FRIMT"SELECT FOR EFFECTIVE STACK HEIGHT.®

PREINT TeoBiS»" (1) METERS"

P
[ ]
—
on




2250
2255
2240
2245
2270
2275
2280
2285
2270
2295
2300
2305
2310
2315
2320
2325
2330
2335
2340
2345
2330
2353
2340
2343
2370
2373
2374
2380
23835
23%0
2395
2400
2405
2410
2415
2420
2425
2430
2435
2433
2440
2443
2470
2473
2420
2485
2490
2493
2500
2305
2510
2515
2520
2325
2330
23535
2340
2545
2350
2333

PRINT TAB(5)>"(2) FEET"

PRINT TAB{S)"(3> DEFAULT FOR STACK HEIGHT"

INPUT® (RESPOND 1,2 OR 3): ",1I1

IFCCIICI)ORCITI>3)ITHEN GOSUB 13000 @ GOTO 2240

ON 11 GOTO 2390,2320,2275

RSTACK=50"!

PRINT

PRINT®"EFFECTIVE STACK HEIGHT DEFAULTS TO S0 METERS."

ON IHEL GOTO 22%3,243F,2433

PRINT

PRINT"IS DEFAULT ACCEPTABLEZ"

INPUT"(RESPOND YES OR NOJ): ",S5
IFCCLERTH(S, 1 )= OR(LEFTS(S, 1 >=sYL))THEN 2455
IFC(LEFT#(S,1)=N)OR(LEFT®(S,1)=NL>>THEN 2239 ELSE GOSUB 13000
PRINT

PRINT“INPUT EFFECTIVE STACK HEIGHT IN FEET."

INPUT"(EX: 1234.3):; " ,RSTACK

ON IHEL GOTO 2340,2340,2370

PRINT

PRINT USING*EFFECTIVE STACK HEIGHT(FT )= HHHHH.H" ;RSTACK
PRINT"IS ENTRY CORRECT?"

INPUT"* (RESPOND YES OR NO>: *,S
IF((LEFT#${S,1)>=Y>0R(LEFT#(S,1)=YL))THEN 2370
IFC(LEFT®(5,1»=N)ORCLEFT#(S, 1 >=NL))THEN 2320 ELSE GOSUB (3000
RSTACK=RSTACK# . 3048

PRINT

PRINT"IN METERS, CORRESPONDING®

PRINT USING*EFFECTIVE STACK HEIGHT = HH.H#~~*~* RSTACK
GOTO 2455

PRINT

PRINT" INPUT EFFECTIVE STACK HEIGHT IN METERS."

INPUT" (EX: 1234.5)3 " ,RSTACK

ON THEL GOTO 2410,2410,2435

PRINT

PRINT USINGYEFFECTIVE STACK HEIGHT(M)= HiHH.H" ;RSTACK
PRINT"1S ENTRY CORRECT?*

INPUT" (RESPOND YES OR NO): *,S
IF((LEFT#(S,1)=Y)0R(LEFT*(S, 1)aYL)>THEN 24355
IF{{LEFT#(S,1)=NOR{LEFTS$(S, 1 >=NL>)THEN 2390 ELSE GOSUB 13000
IF{IE=0)THEM 2485

PRINT

PRINT"1S WIND SPEED CORRECT?"

INPUT" (RESPOND YES OR NOQY: *,8
IF((LEFTS(S,)=Y)OR(LEFTS(S,1)=YL))THEN 2420
IF((LEFTS(S,1)=N)OR(LEFTS(S,1)=NL) )THEN 2485 ELSE GOSUB 13000
PRINT

PRINT"SELECT FOR WIND SPEED."

PRINT TAB(S>"(1}> M/SEC”

PRINT TAB(33"{(2) MI/HR"

PRINT TAB(3>"(3) NAUTICAL MI/HR"

PRINT TABC(3)"{(4) DEFAULT"

INPUT" (RESPOND 1t,2,3 OR 4): ",II
IFCCII<1I0R(IL >4 )>THEN GOSUB 12000 : GOTO 24%0

oM 11 GOTO 2530,2550,2%70,2400

PRINT

PRINT® INPUT ELEVATED LEVEL WIND SPEED IN Mr/SEC.®

INPUT"(EX: 12,0, 5.4, 0.1>: " ,RWIND

GOTO 2615

PRINT

PRINT" INPUT ELEVATED LEVEL WIND SPEED IN MI/HR.®

GOTO 2300

GOTO 2345

GOTO 2419

BOTO 24495



INPUT"<EX: 12,0, S.4, 0,12 " PWIND
RUIMNO=RWIND#* . 34704 ON ITHEL S0OTO 2590 ,25%0, 2419

PRINT

FRINT"IMPUT ELEVATED LEWVEL WIMD SPEED IN KMOTS.®
INPUT"(EX: 12,0, 5.4, 0,15t " ,RWIMD

R IND=RWIND# ,Sddd ;0N [HEL GOTO 25%0,25%0,2815
PRINT

PRINT USING”IN M-/SEC, EQUIVALENT WIND SPEED IS #HHH . A" (RWIND:50TD 2513
24600 PRINT

2505 PRINT'"ELEVYTED LEYVEL WIND SPEED DEFAULTS TO 2.0 M,SEC."
2410 PWIND=2!

2218 IFLIE=0)THEN 2545

2520 PRINT

Z2aZ9 PRIMT"13S WINMD DIRECTION CORRECT?"

£330 IMPUT" (RESPOND YES OR MQY: "3

2439 [FOILEFTH(S5,1)=7 1 QR{LEFTSL(S,1:=YL))THEN 2475

2640 [FC(LEFTS(S,1)=N QR(LEFTH(S,1)=NL)>THEN 2543 ELSE 2035UB 13300 3 30TD 2225
2345 PRINT

2450 PRINT*INPUT COWNWIND (TO) ELEVATED WIND DIRECTION®

2455 FRIMT"OR HIT CARRIAGE RETURN FOR WIND OIRECTION CEFAULT.”
2850 INPUT"(Ex: NORTH, ESE, 72 DEGREES WNW>: " ,30DIR

248465 IF(SDIR<>""H)THEN 2475

2270 SDIR="NO PREDOMINANT OIRECTION,"

2471 PRINT

2372 PRINT'GROUNDLEVEL WIND DIRECTION DEFAULTS TO

2473 PRIMT TaB(2:"NO PRECOMINANMT DIRECTION.”

2479 lE=1:1G6=1]

243% PRINT:PRINT"EFFECTIVE STACK HEIGHT(M): " ,RETACK

2490 PRINT USING" THE ELEVATED WIND SPEED(M/SEC): HHHH.B" ;RWIND
2475 PRINT TaB(2)"AND THE DOWNWIND ¢TO) WIND DIRECTION®

2474 FPRINT USING" [5 &"iSDIR

Z700 ON IHEL GOTO 2705,2709,2705

2705 PRINT:FRINT"ARE ENTRIES CORRECT?"

2710 IMNPUT"RESPOND ¥YES OR NQ3»: " .5

2715 IFCCLEFT2(S, 1))=Y 0RCLEFTH(S,1=YL2)THEN 2723

2720 IF{ LEFTBCS, 1 »=N)ORJLEFT3{S,1=NL)YTHEN 1280 ELSE 50SUB 13000 : GOTO 2709
2723 IFLIFIX=3>THEN 274% ELSE OnM IRUN GOTO 274%,5%95

ErscH IR T PR R YL EE EEE Y PEY Y EIE Y

2735 '# DETEPMIME STABILITY CLASS, =

ZTAN] W R T

2745 PRINT

2750 PRINT“SELECT METHOD FOR DETERMINING STHBILITY CLAsE,"
ZP%% PRINT TaB(S)»"i1) LAPSE RATE METHOD®

27o0 PRINT TaE(S»“ 2> THETA SPREAD METHOD*

2743 PRINT TAB(S)"(3) SI1GMA THETA METHOD*

2770 PRINT TaAB(S)»"(4) 3TaBILITY CLASS KMOWN"

2?73 PRINT TAB(S5>»*1S) DEFAULT FOR STABRILITY CLASS-

2720 [NPUT"(RESPOND 1 ,2,3,4 OR S5 ",I1

2785 [FCrl11QRCTL>S) »THEN 3QSUB 12000 @ 530TO 27350

2770 v THEL QT 2795,2825,2B%5

27?5 PRINT

2300 PRINT USING"ENTRY SELECTION IS wH";I1

2305 PRINT®*IS ENTRY CORRECT?"

2810 INPUT"{RESPOND ¥YES DR NO>: ",3

2819 IF . LEFT$.5,1 =y 0R(LEFT®(3,1)=vL>>THEN 2825

2820 IFCCLEFTB(S, L »=NIDRCLEFTB{(S5, 1 )=NL))THEN 2745 ELZE GQSUE 12000 : 30TI 2300
2525 ON [{ GOTQ 2845,2372%,3795,3925,4055

RS T TR R ]

23323 ‘% LAPSE RATE, =
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2843
2830
2835
2840
2845
2890
2B9%
28%4
2900
29035
2910
2915
2920
2925
2930
2935
2940
2943
2950
2935
2940
2949
2970
2975
2980
2983
2990
2995
3000
3005
3010
3013
3020
2025
3030
303s
3040
3045
365D
3055
3040
3045
320790
3075
3080
308S
3090
3095
3100
31095
3110
3113
3120
3123
3130
3133
3140
3145
3150
3158

ON IHEL GOTO 2830,2850,2890

PRINT : PRINT

PRINT"THE LAPSE RATE HAS BEEN SELECTED."

PRINT"THE TEMPERATURE DIFFERENCE WILL BE INPUT"
PRINT*FIRST FOLLOWED BY THE HEIGHT DIFFERENCE."
PRINT : PRINT

PRINT*SELECT FORMAT FOR ENTERING TEMPERATURE OIFFERENCE."
PRINT

PRINT TAB(55*(1) INPUT ELEUATED AND GROUND TEMPERATURES®
PRINT TABC(9)"IN CENTIGRADE."

PRINT

PRINT TAB(S)"(2) INPUT ELEUATED AND GROUND TEMPERATURES”
PRINT TAB($)“IN FAHRENHEIT,"

PRINT

PRINT TAB(3)"(3) INPUT TEMPERATURE DIFFERENCE"

PRINT TAB(®>"IN CENTIGRADE.*

PRINT

PRINT TAB(S)"(4)> INPUT TEMPERATURE DIFFERENCE"

PRINT TAB($) "IN FAHRENHEIT."

PRINT

PRINT TAB(S)"(5) ABORT AND RETURN,*

PRINT

INPUT” (RESPOND 1,2,3,4 OR S): *,11

IFCCI1¢1)ORCIT>S)YTHEN GOSUB 12000 : GOTO 2995

ON Il GOTO 3045,313%,2995,322%,2745

PRINT

PRINT" INPUT TEMPERATURE DIFFERENCE IN DEGREES CENTIGRADE."
PRINT" INPUT NEGATIUVE NUMBER IF TEMP ELEVATED > TEMP GROUND.®
INPUT"(EX: 123.4, 9,7, ~0,2): *,RTEMP

PRINT

PRINT USING*TEMP(C) DIFFERENCE= WH## . H";RTEMP

ON IHEL GOTO 3020,3020,329%

PRINT

PRINT"1S ENTRY CORRECT?*

INPUT" (RESPOND YES OR NO): *,S
IFC(LEFT$(S,1>=Y)DRC(LEFT$(S,1)=yL))THEN 32%%
IFCCLEFT$(S,1)=N)OR(LEFT$(S,1)=NL) YTHEN 2985 ELSE GOSUB 13000
PRINT

PRINT* INPUT TEMPERATURE AT ELEVATED POINT®

PRINT*IN DEGREES CENTIGRAOE.*

INPUT* (EX: 123.5, 9.7, =0.2>) *,RTEME

PRINT

PRINT* INPUT TEMPERATUREAT GROUND LEVEL"

PRINT"IN DEGREES CENTIGRADE."

INPUT" CEX: 123.4, 9.7, ~0.2); *,RTEMG

PRINT

PRINT USING* INPUT UALUES ARE: TEMP(C) ELEVATED= WHANN.H";RTEME

FRINT USING " TEMP(C> GROUND= W#NWHS%. 8" ;RTEMG

RTEMP=RTEME-RTEMG

ON ITHEL GOTG 3110,3110,3295

PRINT

PRINT"ARE ENTRIES CORRECT?"

INPUT" (RESPOND YES OR NO): *,5
IFC(LEFT®(S, 1 )=mY DR{LEFT#$(S, 1 )=SYL)>THEN 32%3
IFC{LEFT®(S, ! )aN)OR(LEFTS(S,{>=NL)>THEN 3045 ELSE GOSUZ2 [3000
PRINT

PRINT* INPUT TEMPERATURE AT ELEVATED POINT IN®
PRINT*DEGREES FAHRENHEIT."

INPUT" (EX: 123.4, 9.7, -0.2): *,RTEME

PRINT

.
1

GOTG 3025

GO0TO 3115



3140 PRINT®INPUT TEMPERATURE AT GROUND LEVEL IN*
3165 PRINT"DEGREES FAHRENHEIT."
3170 IMPUT"<EX:; 123.4, 9.7, -0.2): “,RTEMG

3173 PRINT
3180 PRINT USING"INPUT UALUES ARE: TEMP(F) ELEVATED= Hd##&,.#" ;RTEME
3185 PRINT USING TEMPC(F) GROUND= H#HHH.B" ;RTEMG

3170 RTEMP=RTEME-RTEMG

3193 ON IHEL GOTO 3200,3200,32%0

3200 PRINT

3205 PRINT"ARE ENTRIES CORRECT?"

3210 INPUT"(RESPOND YES OR MO): *,8

32135 IFCCLEFT3(S,1>=Y)OR(LEFT$(S,1)=YL>) THEN 32%0

3220 IF<CLEFT#(S,1=MN)0ORCLEFTS(S,{)=NL))THEN 3135 ELSE GOSUB 13000 : G5OTO 3205
3225 PRINT

3230 PRINT®INPUT TEMPERATURE DIFFERENCE IN DEGREES FAMRENHEIT . "
3235 PRINT®INPUT MEGATIVE NUMBER IF TEMP ELEVATED > TEMP GROUND."'
3240 INPUT*(EX: 123.4, 9.7, -0.2>: " ,RTEMP

3245 PRINT

3250 PRINT USING"TEMP(F)> DIFFERENCE= W##.H" jRTEMP

3253 ON [HEL GQTO 3240,3280,32%0

3240 PRINT

3245 PRINTTIS ENTRY CORRECT?"

3270 INPUT"(RESPOND YES OR NO): “,S

3275 IFC((LEFT#(S,{>=Y>0OR(LEFTS(S,1)=YL)>THEN 3220

3280 IFC((LEFT®$(S,1)=N)OR(LEFT${S,1>=NL)>)>THEN 3223 ELSE GOSUB 13000 : GOTO 3245
3285 ‘was CONVERT FROM FAHRENHEIT TO CENTIGRADE. a#=»

3290 RTEMP=RTEMP=.35354

3293 PRINT:PRINT

3300 PRINT"SELECT FORMAT FOR ENTERING HEIGHT DIFFERENCE."

3303 PRINT

3310 PRINT TAB(S5)" (1) INPUT ELEVATED AND GROUND LEVEL HEIGHTS®
3313 PRINT TAB($>"IN METERS."

3320 PRINT

3325 PRINT TaB(S5>"(2) INPUT ELEVATED AND GROUND LEVEL MEIGHTS"
3330 PRINY TAB(?>"IN FEET.*

3333 PRINT

3340 PRINT TAB(S>"(3) INPUT HEIGHT DIFFERENCE IMW METERS.®

3343 PRINT

3330 PRINT TAB(3)"(4> INPUT HEIGHT DIFFERENCE [N FEET."

3353 PRINT

3340 PRINT TaB(3)" (3> ABORT AND RETURN."

3345 PRINT

3370 INPUT"(RESPOND 1,2,3,4 OR 5): *,1t

3375 IF(CI1<C1O0RCIL>EDHITHEN GOSUB 12000 : GOTO 3300

3380 ON I1 GOTQ 3433,3%15,3385,35%3,2745

3383 PRINT

3390 PRINT"INPUT HEIGHT DIFFERENCE IN METERS,"”

3395 INPUT"{EX: 123.4>: " ,RHYT

3400 PRINT

3403 PRINT USING"HEIGHT DIFFERENCE(M)= H###.8" ;RHYT

3410 ON THEL GOTO 3415,3413

3413 PRINT:PRINT*IS EMNTRY CORRECT?*

3420 INPUT"(RESPOND YES OR NO»: ",5

3423 [F((LEFT#$(5,1)=Y)OR(LEFT®(S,1)=YL)}THEN 3440

3430 IF((LEFT#(S,1=N)OR(LEFTS(S,1>=NL))>THEN 3385 ELSE GOSUB 13000 : GOTQ 3415
3435 PRINT

3440 PRINT"INPUT HEIGHT AT ELEVATED POINT IN METERS.®

3445 INPUT"C(EX: 123.4>: ",RHYTE

3430 PRINT

3495 PRINT®INPUT HEIGHT AT GROUWND LEVEL IN METERS."
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3440 INPUT®(EX: 123.4): " ,RHYTG

3443 PRINT
3470 PRINT USING"INPUT VALUES ARE: HEIGHT ELEVATED(M)= HW#NH.H* :RHYTE
3473 PRINT USING " HEIGHT GROUNDC(M)= HHHBH,.H" ;RHYTG

3480 RHYT=RHYTE-RHYTG

3485 ON IHEL GOTO 34%0,3490,3440

3490 PRINT

3495 PRINT"ARE ENTRIES CORRECT?*

3500 INPUT"(RESPOND YES OR NO): “,S

3505 IFCCLEFTHC(S, =Y 0RCLEFTSC(S, 1 )=YL) ) THEN 3440

3510 [F(C(LEFT#<(5,1aNYOR(LEFT#(5,1>=NL))>THEN 3435 ELSE G0SUB 13000 : GOTO 3495
3515 PRINT

3520 PRINT™INPUT HEIGHT AT ELEWATED POINT IN FEET.*

3525 INPUT"(EX: 1234.5): *,RHYTE

3930 PRINT

3335 PRINT"INMPUT HEIGHT AT GROUND LEVEL IN FEET.*

3540 INPUT"(EX: 1234.5>: *,RHYTG

33435 PRINT

3550 PRINT USING"INPUT “WMLUES ARE: HEIGHT ELEVATED(FT)= HHHHHN.W" ;RHYTE

35535 PRINT USING " HEIGHT GROUND{FT)= HWHHHWE W' ;RHYTG

3540 RHYT=RHYTE-RHYTG

3545 ON [HEL GOTO 3570,3570,3450

3570 PRINT

3575 PRINT"ARE ENTRIES CORRECT?"

3580 INPUT"(RESPOND YES OR NO>: *,S

3585 IFC(LEFT$(S,]1)=Y)OR(LEFTS$(S,1)=YL))THEN 3650

3590 IFCC(LEFTS(S, ) =N)OR(LEFTS(S,1)=NL)>THEN 3515 ELSE GOSUB {3000 : BOTO 3575
3595 PRINT

3600 PRINT*INPUT HEIGHT DIFFERENCE IN FEET."

3405 INPUT*(EX: 1234.5): * ,RHYT

3610 PRINT

3415 PRINT USING'HEIGHT DIFFERENCE(FT)= HHNHH.H" ;RHYT

3620 ON [HEL GOTO 3425,3425,3450

3429 PRINT:PRINT*IS ENTRY CORRECT?*

3430 INPUT™(RESPOND YES OR NQ>: *,S

3635 IFC((LEFT$(S,1)=Y)OR(LEFT$(3,1)=YL))THEN 3430

3440 IF(C(LEFT$<S,1)=N)0OR(LEFTS$(S,1)=NL))THEN 3595 ELSE GOSUB 13000 : GQTQ 3s25
3645 “CONVERT FEET TO METERS.

3490 RHYT=RHYT+#,3048

3455 ‘aw# DETERMINE STABILITY CLASS FROM TEMP & HEIGHT DIFFERENCE, ##»

3440 ON [HEL GOTO 3445,3645,34%0

3445 PRINT

3670 PRINT"IS METHOD ACCEPTASLE?*

3475 INPUT*(RESPOND YES OR NO): *,$

3400 IF({LEFT$(S,1)>=Y)>ORCLEFT$¢(S,1)=YL))THEN 3490

348% [F<(LEFT$(S,1)=NYORCLEFTS$(S, 1 >=NL))THEN 2745 ELSE GOSUB 13000 : GOTO 3470
3490 RLAPS=(RTEMP#100')/RHYT

3495 IFC(RLAPS>~.5)THEN 3715

3700 IF{RLAPS)>-!.?)THEN 3705 ELSE SPASG="A":ICLAS=]:G0TO 4109

3705 IFCRLAPS>-1.7)THEN 3710 ELSE SPASG="8":ICLAS=2:G0TO 4105

3710 IF(RLAPS>-1,%)THEN SPASQ=“D":ICLAS=4:GOTO 4105 ELSE SPASA="C":ICLAS=3:60TO
4105

3715 IF(RLAPS>1.3)THEN 3720 ELSE SPASB=*E":1CLAS=%:GOTO 4109

3720 IF¢(RLAPS}>4!)THEN SPASQ="G":ICLAS=?:G0TO 4109 ELSE SPASQ="F":ICLAS=4:60T0O 41

ST 21 C W

3722 ‘» THETA 3SPREAD, =

3723 CRABRRAAARAEANA R

3723 PRINT

3726 PRINT"INPUT THETA SPREAD IN DEGREES.*
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3720 [INPUT"(Ex: 22.9, 3.3, 9.4 "(RTHE

N PRINT USING"THETH SFPREmD= wHHH,.H#" ;RTHE

S ON [HEL 30TD 379S0.3750,377%

0 PRINT"'IS ENTRY CORRECT?"

S INMPUT"tRESPOMD YES DR MNQ»: " ,5

U [FCiLEFTSCS . 1=y JRVLEFTH(S, 1 )ayLi) THEN 377S

5 [FCCLEFTS(S,1,=NI0ORILEFTS( 5,1 =NL)YTHEN 3725 ELSE GUOSUB 130040 ¢« GQTO 3750
o CEALCULATE SIGMA THETA FROM THETA SPREAD.

IF7S RSIGT=RTHE/s! : 30T0 3843

ST A0 e R K

ITRS - # SIGM&a THETA. #

STFN T S N

3799 PRINT

800 PRINTYINPUT SIGMA THETA IN DEGREES.”

330%F INPUT"(EX: 10,05, 1.23, 9.01>: " ,RSIGT

3810 PRINT

2315 PRINT USING*SIGHMA THETA= dHY, HH" ;RSIGT

2820 ON IHEL G0TO 3B2S.3823,3845

3825 PRINT"IS ENTRY CORRECT>

3330 INPUT":RESPOND YES OR NOD»: ¥ ,5

2835 IFC(LEFT#{(3,1 =Y J)ORCLEFTH:S,1 »=vL) ) THEN 38453

3840 [F{(LEFTS(S,1)=NJORILEFTS.S,1)=NL) ) THEN 3795 ELSE 30SUB 12000 ; GOTO 3825
3845 ON I[HEL GOTO 3238350,3850,3%80

3350 PRINT

I85S PRINTHIS METHOD ACCEPTABLE?"

F340 INPUT*(RESPOMD YE3 OR MNQ»: “,3

3825 IFC(LEFTS(3,1)=Y)0R(LEFTE(S, 1)=yYL))THEN 3380

3870 IF((LEFTS$(S,1 )=N>OR(LEFTS$:{S,1)=NLJ)THEN 2745 ELSE GOSUE 13000: 50T0 38355
A87Y #aw DETERMINE STABILITY CLASS FROM SIGMA THETA, wew

3IgB0 [FLKRSIGT«<7.5)THEM 3900

32385 IF(RSIGT<22.5)THEN 38%0 EL3E SPaSQm"q" 1 ICLAS=1:50T0 4105

3890 IF(RSIBT<17.5)THEN 38935 ELSE SPASQm B":ICLAS=2;30T0 4105

3893 IF(RISGTC12.5)THEN SPASO="D":ICLAS=4:G0TO 4105 ELSE ZPASGE="C":ICLAS=3:60T0

2900 [F.RSIGT<{3.8)THEN 3903 ELSE SPASQ="E":ICLAS=3:1G0TY 4105
3703 IFCRIIGT<2.12THEN SPASQ=“G":I1CLAS=7:G0TO 41035 ELSE SPASQ="F" :ICLAS=4:60T0 4

TPLO 7 6

3915 "w STABILITY CLASS KMNOWN, =

292 LIRSS LIRS LRSI Y ]

3925 PRIMT

39320 PRIMT"SELECT STaBILITY CLASS."

3939 PRINT TAB(S) " (A) CLASS - EXTREMELY UNSTRBLE"

3740 PRINT TAB(S>"(B) CLASS B — MODERATELY LNSTABLE"
C
5

3750 PRINT TAB<S5)"(D) CLASS - MEUTRAL*"
2795 PRIMT TaB(3>"*(E} CLASS
2940 PRINT TAB(IO"(F) CLASS F

E

)
3%45 PRINT TaB¢3)"(Cy CLASS C ~ SLIGHTLY UNSTABLE"
E

= SLIGHTLY STRBLE"
~ MODERATELY STRBLE"
EXTREMELY STAELE"

2¥45 PRINT TAB(S)>"(G) CLASS -
+F OR G>: *,5

2?70 IMPUTY CRESPOND ~,B,C,0,
3971 SPASGmS

I97Y IFCCLEFT#(S,1)="A" JORCLEFTS$(S,1)="a">>THEN ICLAS=1:GATO 4010

P80 IFC(LEFT3(5,1)="8")0R(LEFTH(S,1r=*p" ) THEN ICLAS=2:50T0C 4010

37385 IFCCLEFT#(S,1)="C*")0R(CLEFT#(S,1)="c")>THEN [CLAS=3:30TD 4010

3PP0 [FOCLEFTS(S,1)="D" )ORC(LEFT$(S,12="d" ) }THEN ICLAS=4:530T1] 4010

399D IFCILEFT#(S,1)="E" )OR(LEFT#( 5, 1= e" ) ) THEN ICLAS=I;G0T0O 4010

4000 IFCCLEFT®(3,12="F")JRC(LEFTH(S,1 =" ") THEN ICLAS=4:30T0 4010

4003 IFCLEFTS(S, 1 ="5" 0RCLEFTS(3,1="9"))THEN ICLAS=7:G0TC 3010 ELZE GOSUB 130
20: S0TC 3930



4010
4015
4020
4025
40320
4033
<4040
4045
40350
4035
4050
4065
4070

oN THEL GOTO 4015,4015,4103

PRINT

PRINT"IS METHOD ACCEPTABLE?"

INPUT* ¢RESPOND YES OR NOY: *.S

[F{CLEFTS(S,1)=Y)0UR(LEFTS$(S,1:=YL)»THEN 4109
IF¢(LEFTS{(S,1)=M}ORC(LEFTS${(S,{ =ML »"THEN 27435 ELSE G0SUB 13000 : GOTO 4020
’ﬁiltlii*i*ii*i#i*?i*****I!Ii

# STABILITY CLASS DEFAULT. =

I TrrrErY I EE RIS I EE LSS SR LS R Y )

IFCRWIND<S! >THEN SPASRE="F":I1CLAS=& ELSE SPASO=“E*:ICLAS=S

PRINT

PRINT"STABILITY CLASS DEFAULTS®

[F ICLAS=0THEN PRINT*TO F OR MODERATEL Y STAEBLE." ELSE PRINT-"TO E OP SLIGHT

LT STABLE"

4075
4080
4033
4090
40°%
4100
4109
410a
4111
4112
4113

OM IHEL SOTO 4080,4080,4115

FRINT

PRINT*1S DEFAULT ACCEPTABLE?"

INPUT* (RESPOND YES OR NOY: *,.S

[F (LEFTS¢3,1)=Y)YOR(LEFTS$(S,1)=YL)>THEN 41135
IFV(LEFTS{3,1)=N)0RCLEFTS${S,1)=NL)>THEN 3925 ELSE GOSUB 13000 : GOTO 408%
PRINT

PRINT USING"STABILITY CLASSw &“ ;SPASQ

IFCRWINDC(S ' YTHEN 41195

IF{{ICLASYD)IAND(ICLAS{4» )THEN 4115

PRINT:PRINT " *Ax ARk dknrdemhsnantnniuinnenn iPRINT "% WIND SPEED IS INCOMPATA

BLE =*

4114

PRINT" = WITH STREBILITY CLASS. RIS -3 § N uL I g o A e g g

:60T0 2745

4115
4120
4125
4130
4135
4140
4145
4150
4153
4120
4165
3170
41795
4130
4183
4170
4195
4200
4203
4210
4213
4220
4225
4230
4235
4240
4243
4235

4240
4251
4262
4203

ON IRUN GOTO 4135,5995
T TFErEIAIIELILEL AR EELEIERYEESYE EY YR L]

-» SELECT METHQOD QF RELEASE RATE. #

EYTITY R TR ELEERRE L L L EEY LR EREE L

PRINT

PRINT"SELECT METHOD FOR INPUT OF RELERSE PATE."

PRINT TAB(S)*(1)> 1SOTOPIC RELEASE RATE.-"

PRINT TAB(5)*(2) GROSS RELEASE RATE."

PRINT TAB(S)"<3) CONTAINMENT LEAKAGE.*®

PRINT TAB(S)*“(4)> CODLANT LEAKAGE.*

PRINT TAB(S)"(S) DEFAULT."

INPUT*<RESPOND 1,2.3,4 OR 5>: *,I1
IFC<I1<1)0RCI1>S))THEN GOSUB 12000 : GOTO 4135
IPROG=O:ON [1 GOTO 4225,4720,4B10,%5040,4185

PRINT

PRINT"CONT&HINMENT LEAKAGE AND COOLANT LEAKAGE SELECTIONS®
PRINT"ExCH HWE DEFAULTS. SELECT ONE 05 THEM.®

INPUT*% HIT CARRIAGE RETURN, #°,S

GOTO 4135

I TTEISELEFESES R LSRR S EREEE Y T

- 1SOTOPIC RELEASE RATE. +

Y YITYFEE LI ST LAY EE SRR NR YR L

IFCILUCOO0)THEN 4260 ELSE PRINT

PRINT*IS A PRINTER HOOKED UP PROPERLT"®

PRINT*TO THE COMPUTER?"

INPUT* (RESPOND YES OR NO): *,S
IFC(LEFTS$(S,1)=Y)ORCLEFT#(S,1>=YL) ) THEN ILU=2:G0TO 4260
IFi(LEFTS(S.1)=N)ORCLEFT#$(S,{ Y=NL)YTHEN ILU=i ELSE GOSUB 13000:50TQ 4%
IFCCIRUNCGY 1DANDC IFLAG=1)>THEN 3244

FOR 1=1 TO 20

RIQUE(] »>=0" :PRINT

NEXT I

[N
[ ]
"

1-16



G254 PRINTIPRIMT " #AS## £ 0 SR HEARF AR A AR AR A AR SR ELERE XA RNt r
3249 PRINT" = TO INPUT THE RELEASE RATE (LI1-SECY FOR A L
4270 PRINT"# faDIONUCLIDE, RESPOND WITH THE CORRESPONDING -
4279 PPIMT"# MUMBER FROM THE RADIONMUCLIDE REFERENCE LIBR&RY, »°
QTS50 PRINNT Y w0 00 3000 0300000 b 00 0 0 ot
4235 PRIMT

4zZ9] FRIMT"TQ REPRINT THE RACIONUCLIDE REFERENCE LIBRARY.,"

4291 PRINT"RESPOND -99"

4293 PRINT

4300 PRINTMJHEN FINISHED RESPOND +97.

4305 ON IHEL 130TQ <4310 ,4340,4340

4310 PRINT

4313 PRINT"IS THE ISOTORIC RELEASE RATE KNOWN =MD"

4320 PRINT"I3S THIS METHOD ACCERPTABLE?"

4329 INFUT" (RESFOND YES OR WNO>: " .35

3330 IFCCLEFTS.3, 1 )ayYJRCLEFTH(S,11=TL)YTHEN 4340

4335 [FYCLEFT$C3,10=MN)QR(LEFT®#(S,1)=MNL? )THEN 4310 EL3E GOSUB 13008 : GOTO 4214
4340 PRINT

4345 PRINT"HIT CARRIAGE RETURN WHEN READY"

4344 IMPUT"FOR RADIONUCLIDE REFERENCE LIBRARY. ",5

4347 SITOP=" ERE3M KRESM KRESS KR87 KRSE8 KR8? XE1ZIMXEI3EMXEL3IZ <E12SMKEL
29 ®ELI37 XE138 CS134 (CS137 I131 1132 1133 11134 I

i35 "

4355 PRIMT:PRIMT:PRINTIFPRINTIFRINT :PRINT

2300 PRINT TG0 30 ™ B0 050 0 3305050 3830360 305 6 0000 00 5

432325 PRINT ThE¢3)"# RADIONUCLIDE REFEREMCE LIBRARY., #*

Q370 PRINT  TEE LS 00™ 5500 50 00505050 030 B0 36300 3 6 30

437% PRINT

43580 PRINT TAB(@>"(l) KRI3IM";TAB(ZZ2»:"¢11) XEL33"

4385 PRINT TAB(E>" (27 KRBSM";TAB(22);"(12) XE137*

4370 PRIMT TABU3:3"(3) KRI9";TABC22)1"(13) XE]l 38"

43295 PRINT TaBi(s)"(d4) KRB87":TaB{(22>:"{(14> C5134"

4400 PRINT TaB(2)"(5) KRSS";TRB(22):;"¢13) C3137"

44055 PRINT TaBi8)"(s) KRBP":;TAB(22»3"<1s6> 1131

d410 PRINT TeBig»"(7) XEL13JIM";TABC22Y 3" (1P 132"

4415 PRINT TAB(3)"{3) XE133M";TAB(22»;"(13) I1133"

4420 PRINT TaBe3»"(?) XEIZ3*1TAB(Z22) ;" 019> 134"

3425 PRINT TABCFI"(10) XE13SM" ;TRABCZ22Y 3 o200y 135"

4430 PRINT

4435 PRINT TmBL&)" (=99 REPRINT";TRB(22):1"(¥??) FINISHED"

4440 PRINT

GGG PRIMT TR 03D ™ S0 0000000 0T 000000 0 0 o 0000 0

4450 ON TLD GOTO 4530,4455

4455 LPRIMT

a0 LPRINT TEBC T ™ %8500 0 0 0350 0 00000 06 0 323

445% LPRINT TAEB(3)"# RADIONUCLIDE REFERENCE LIBRARY, =

G470 LPRINT TRIBL 3) ™ S 33505000 035056 00000 000 0046 056 3 3

4475 LPRINT

4430 LPRINT TRAB(E)"(i) KRE3IM";TAB(22) 1 (11 XE13IS"

4485 LPRINT TAB(I9»" (2} KROSM";TAB(22»:"t12) XE137*

4470 LPRINT TAB(Z)"{3) KRS8T":TAB(22>;"{13y xEL1338"

4495 LPRINT TaAB(3:"(4) KRS8Z7":TAB(22>:" (145 (C3134"

4500 LPRINT TaB(2:"iS5) KRS83" ;TAB(22y3;"(15) CSs513r”

4505 LPRINT TaBr3)"i &) KRE®" :TaB(22):"(1&) I131"

45180 LPRINT TaB(38)"{(?) XEI3IH";TAB(Z23 3" (17> 1132”

4515 LPRINT TaBe8y"(8) XEI33M":TAB(Z220 3" (18> 1133

4520 LPRINT TABCSIY(%?) xXE133"1TABCZZ2): 19y 1134"

4325 LPRINT TwBi72"(10y XEI3SM* ;TaB(22)3"¢20) 1139

4530 LPRINMT

4535 LPRINT TaBicoi"i =993 REFRINMT";T&BC(22):;"(#%) FINISHED"



43540
4545
4544
4550
4335
4340
4545
4370

LPRINT

LPRINT TREC Y ™ 53000 50 00000000 000 ™

LPRINT :LPRINT :LPRINT : LPRINT ;: LPRINT :LPRINT : LPRINT : LPRINT : LPRINT : LPRINT

PRINT

INPUT" (RESPOND -%9, 1,2,3,...20, ?%): ",11

OM THEL GOTO 4545,4595,4593

PRINT .

IFCCTLIX00ANDCI1<21))THEN PRINT USING®"YOUR SELECTION I15: &*;MID®(SITOP,Ilins,

é) ELSE PRINT USING"YOUR ENTRY [S: HAd";I1

45735
4380
458%
435790
4395
4400
4405
4410
46195
4420
4425
4430
4435
4440
4443
4434
4450
4855
4440
4443
4470
4473
4480
448%
4470
4473
4700
4705
4710
4715
4720
4725
4730
4733
4740
47435
4744
4747
4748
4750
4733
4740
47453
4770
47?73
4780
4783
4790
4795
4800
4803

PRINT" 1S ENTRY CORRECT?*

INPUT* (RESPOND YES OR NOY: *,8

IF(CLEFT#(S,1)=Y)OR(LEFT$(5, 1)=YL)>THEN 4595
IF{C(LEFT#(S,1)=N)OR(LEFT#(5,1=N_) YTHEN 45%0 ELSE GOSUB 13000 : GOTOD 4570
IF{¢11==99)AND{ ILU=1) YTHEN 4353
IF{(I1=-99)AND{I1LU=2))THEN 4455

IF(11=P9>THEN 4479

IFC(IE<IYO0RCI1>20))THEN GOSUB 12000 : GOTO 4550

PRINT

PRINT USING*FOR &";MID®<(SITOP,I11mé,4)

PRINT® INPUT RELEASE RATE IN CURIES PER SECOND.'
INPUT"(EX: 2.18E+07, 0.01E-12, 7.30E+10): " ,RIQUECI1)
PRINT

PRINT USING"FOR & ;MID$(SITOP,[1%4,4)

PRINT USING*THE RELEASE RATE IN CI/SEC IS W#, W#~~~~":RIQUE(I1)
ON 1HEL GOTO 4450,45%0,4530

PRINT:PRINT"IS5 ENTRY CORRECT?"

INPUT" (RESPOND YES OR NQY: *,S
IFC(LEFT$(S, ! )=Y)OR(LEFT#(S,1)=YL) }THEN 4550
IF((LEFT#({S, t)=N)OR(LEFTS$(S,1)=NL)}THEN 4415 ELSE GOSUB 13000
ON IHEL GOTO 4475,4475,4700

PRINT

PRINT"ARE ENTRIES AND METHOD CORRECT?"

INPUT" (RESPOND YES OR NO): *,S
IFCCLEFT$(S, 1 >=Y)OR(LEFT$(S,1>=YL)>THEN 4700
IFC(LEFT®(S,1)=NYOR(LEFT$¢S,1)=NL))THEN 4135 ELSE GOSUB 13000 : GOTQ 4480
IFLAG=] : IS0=1:60TD 5995

‘ ‘ii*iii******ﬂ_-****'i***

‘% GROSS RELEASE RATE. #

M ITITTYEIEIETE AR Y YL LY )

ON IHEL GOTD 4725,4750,47%0

PRINT

PRINT* 1S BROSS RELEASE RATE (CI/SEC) KNOWN?"

INPUT" (RESPOND YES OR NO): *,S
IFC(LEFT#¢(S,1)>=Y)OR(LEFT$(S,1)=YL))THEN 4750
IFCCLEFT$(¢S, 1) <3N)ANDCLEFT#{S, 1) ¢>NL))THEN GOSUB 13000 : GOTO 4730
PRINT*THIS INFORMATION IS ESSENTIAL®

PRINT*TO THE CALCULATIONS. PLEASE”

PRINT®"SELECT ANOTHER METHOD.® : GOTO 413%

PRINT

PRINT" INPUT GROSS RELEASE RATE IN CI/SEC.-"

INPUT" (EX: 2.i18E+07, 0.01E-12, ?.3DE+10): " ,RQUE

PRINT

PRINT USING"THE GROSS RELEASE RATE IS #M,H#~~~~";RQUE

PRINT"IS ENTRY CORRECT?"

INPUT" (RESPOND YES OR NO): *,S
IF¢{LEFT#(S,1)aY)OR(LEFT#(S,1)=YL)}THEN IFLAG=2:G0TO 5433
IFCCLEFTS(S, 1 )=N)ORC(LEFTS$(S, 1 Y=NL)>THEN 4730 ELSE GOSUB 13000 : GOTQO 4770
g I I I I ISR R YY)

‘% CONTAINMENT LEAKAGE. #

g T IS L LI IEYELE ]

-

GOTO 4440



PRINT

FRINT? 1S THE PEFCENTAGE 0OF CONTAINMENMT”

FRIMT"RELESZED FER D&V HHNOWNZ®

IMFUT" RESFPOND vES OR MWOr: "5
IFC(LEFT®IS,1)=v 0 0RILEFTE LS, 1 sy s THEN 43325

IFCLEFTE( S, 1osb) ORVLEFTEL5, | »=hLy ) THEN 4320 ELZE R0ZUE 13000 3 S4TO
PRIMT

FRINT'IMNFUT FERCENT&GE OF CONTAIMMENT RELEMSED FER Dav,”

INFUT"(Ex: 100,0. 0.4, 1234.5y: *.RPERCO

FRIMNT

FRINT"PERCEMTAGE OF CONTAINMENT RELEASED"

FRIMT US{HG"PER [vyy 15 HB. B8~ ~~" REFERTO

FRINT" 1S ENTRYT CORFECT?Y

INPUT" {RESPDOND Y25 0OR MO): ",8

IFCCLEFT#( S, 1=y 1 ORCLEFTS(S, 1 )=YL) ) THEN 49070
IFCCLEFTE(S, 1 y=MIORCLEFTE(S, 1y=NL:)THEN 433% ELIE Go2UB 13000 ¢ G0TO
FRINT

FRIMT"THE DEFAHLT FOR THE CONTAIMNMENT LEAK&AGE RATE!

PRINMNT USIMNG"IS H.#8688 CONTAINMMENT WVCLUMES FER DAY . "iRLR

PFERCO=RLY: IPFOG=]

PRIMT

FEINT"CHARQCTERIZE SOURCE HAGNITUDE.®

ERINT Tagr Sy " (1 COQLanNT INVENTORY"

PRINT T=B(S)":2» GAFP [HUENTORY"

PRIMT Tag: S¥" (32 FUEL MELT™

FRINT TAB S " 4> CONTEINMMENT MONITOR REACING

FRIWT TirB«S»" Sy DEFAULT"

INFUT" tREZFOND 1,2,2,4 OR S "I

TFCeIlCL»ORVT > S2THEN GOSUB 12000 @ 3OTS 4205

oM 1i GOTO 47%0,4%%5,4%85,3000 ,4%50

PRINT

FRINTYTHE DEFAULT IS5 FUEL MELT.™

ON ITHEL S0TG 4745, 4925,4%35

PRINT"IS DEFAULT aCCEPTHBLE?"
IMFUT" f RESPOND YES CGR ™0y "3

IFEVLEFTE S 1= d0R W LEFTECS, 1 )=vL " THEN 4725
IFF T LEFTELS 1V =NIQRILEFTE L S, 1 i=MLYYTHEN 4700
IFLAG=S:G0TO 5435

[FLAG=3:50T0 5435

[IFLAG=4:1G0TO S435

PRIMT

FRIMT"INPUT CONTAINMENT MONITOR READING IN ROENTGENS, HOUR. "
IMPUUT"CEx: | .23E+12, 0.D01E-21>: " ,RACTIV

FRIMNT

PRINT USIMNG"CONTAINMENT MONITOR RFEARING (RAHRD IS HHLHAC M iRalTIW
PFRINT"IS EMTRYT CORRECT?"

INFUT* (RESFONMD YES OF NO»: ",S
[FeCLEFTE(S, 1 =Y )0R(LEFT$(S,1 =YL )>THEN 5045

[FCCLEFTEL S, 1 0=NIORCLEFT®0S,13=NL) 2 THEM S000 SLZE GOSIE 130090 : SOTO
[FLAG=S

IFCRYOL=1»THEMN RSTERM=RACT [UxRFPERCOA10Q003G0TO S4329

IFiPVDL=2THEMN RSTERM=RACTIV*REFERCO 1000 :GOTO S433

I IEIIEEEE LTI I L EE TR T

<% COOLRANT LEAKAGE,. +

YT EET I IS I LTS L L SN E

FRIMT

PRIMT"SELECT UNITS FOR COOLANT F&aTE LOSS."

PRIMT TaBuSx <l LBS . HMIN"

FRINT THEC S "0 2 GALLONSAMIN,"

FRINT TABL S (2 REQRT aAND RETUSN,"

ELTE GOEUE 12000 @ 5979

am1E

S0z0



INPUT"RESPOND 1,2 OR 3): *,I1

IFCCILCIIORCIL>3) Y THEN GOSUB 12000 ; GOTD 5045

ON I{ GOTO 509%3,5145,4135

PRINT

PRINT" INPUT COOLANT LEAKAGE RATE IN LBS./MIN,"

INPUT*(EX: 1.23E+12, 1234.5): *,RRATE

PRINT

PRINT USING"COOLANT LEAKAGE RATE (LBS./MIN) IS ##.H#~~~~*:RRATE
RRATE=RRATE®?.547

ON IHEL GOTO 5125,%125,5195

PRINT"IS ENTRY CORRECT?*

INPUT" ¢RESPOND YES OR NO): *,S
IFCCLEFT®(3,1)=Y)OR(LEFTS(S, 1 =YL))THEN 5{9%
IF¢CLEFT$(5, 1 )=N)OR(LEFT#<S, | Y=NL) >THEN 5093 ELSE GOSUB 13000 : 60TO 5{25
PRINT

PRINT" INPUT COOLANT LEAKAGE RATE IN GALLONS/MIN.®

INPUT" (EX: 1.23E+12, 1234.5>: " ,RRATE

PRINT

PRINT USING"CODLANT LEAKAGE RATE (GALLONS/MIN.) IS ##, H#~~~~":RRATE
RRATE=RRATE®43.07

ON IHEL GOTO 5175,5175,519%

PRINT"IS ENTRY CORRECT?*

INPUT" (RESPOND YES OR NOY: *,S
IF(CLEFT#$(5,1)aY)OR({LEFTS¢5,{)=YL))THEN 5173
IFC(LEFTS(S, 1 )=N)ORC(LEFTS(S, 1 )=NL) YTHEN 5145 ELSE GOSUB 13000 : GOTO Si75
PRINT

PRINT"SELECT UNITS OR DEFAULT FOR GROSS"

PRINT"ACTIVITY OF LEAKING COOLANT."

PRINT TAB(S5)>" (1) MICRO CURIES/GRAM®

PRINT TAB(S>*(2) CURIES/LITER"

PRINT TAB(S5)*¢3) MICRO CURIES/CC®

PRINT TAB(S)"(4) DEFAULT"

INPUT* (RESPOND 1,2,3 DR 4>: *,11

IFCCI1<1)0RCIL>4>)THEN GOSUB 13000 : GOTO %195

ON 11 GOTO 524%,5320,337%,524%

PRINT

PRINT"GROSS ACTIVITY OF LEAKING COOLANT®

PRINT"DEFAULTS TO 10 MICRO CURIES/CC.*

RACTIV=,Q0001:60T0 5430

PRINT

PRINT" INPUT GROSS ACTIVITY OF LEAKING”

PRINT"COOLANT IN MICRO CURIES/GRAM.*

INPUT*<EX: 1,23E+12, 1234.%): " ,RACTIV

PRINT

PRINT USING'GROSS ACTIVITY (MICRO CURIES/GRAM) IS5 RH.HMN A~~~ RACTIY
ON 1HEL BOTO 293,3529%5,%31%

PRINT"1S ENTRY CORRECT?*

INPUT" (RESPOND YES OR NOY: *,S
1FC¢(LEFTS(¢S, 1 =Y)OR(LEFT#(S, 1)=YL))THEN 3315
IFCCLEFTSC(S, 1 )=N)ORCLEFTS(S, 1 )=NL) )THEN 524% ELSE GOSUB 13000 : GOTO S295
RACTIV=RACTIU#,000001 : GOTO 5430

PRINT

PRINT* INPUT GROSS ACTIVITY OF LEAKING®

PRINT®COOLANT IN CURIES/LITER."

INPUT*(EX: 1.23E+12, 1234.%): *",RACTIV

PRINT

PRINT USING'GROSS ACTIVITY (CURIES/LITER) IS Wi, B AAA~" RACTIV
ON IHEL GOTO 53%0,53%0,5370

PRINT*I1S ENTRY CORRECT?"

INPUT*¢(RESPOND YES OR NO): *,S

I-20



3340
3345
3370
3375
330
53B1

53B5
53%0

53PS
5400

5405
5410

5415
5420

3423
5430

5435
5434
5437
5438
5440
5443
5430
5453
3440
5443
3470
5475
5480
5483
3487
34%0

5495
3300
3303
3310
5513
3520
5525
S330
3335
=540
33453
3530
3355
3540
5343
3370
3373
3580
3583
SS90
3371

33935
3394
5400
2603
8404
3410
3413

IFC(LEFTH(S,>=Y)ORCLEFT$<S, { >=YL))THEN 9370

IF(CLEFT$(S, 1)aN)OR(LEFT#(S,1>=NL) >THEN 5320 ELSE GOSUB 13000 : GOTO 3350
RACT IU=RACTIU®.001 : GOTD 5430

PRINT

PRINT" INPUT GROSS ACTIVITY OF LEAKING*

PRINT"COOLANT IN MICRO CURIES/CC."

INPUT" (EX: 1.23E+12, 1234.5): " ,RACTIV

PRINT

PRINT USING"GRASS ACTIVITY (MICRO CURIES/CC) 1S HH.HH A~~";RACTIV
ON IHEL GOTO 540%,5405,342%

PRINT"1S ENTRY CORRECT?"

INPUT* (RESPOND YES OR NO»: ",§
IFC(LEFT$¢S,{)=Y>OR(LEFTS(S,1)=YL) )THEN 5425

IFCCLEFT$(S, 1)=)ORC(LEFTSCS, 1 )=NL) YTHEN 5375 ELSE GOSUB 13000 : GATO 540S
RACT IUmRACT 1U*,000001

IFLAG=?

PRINT:PRINT*1S METHOD ACCEPTABLE?®:INPUT" (RESPOND YES OR NOY: *,S
IF((LEFT$(S,1)>=Y)OR(LEFT$(S,1)=YL))THEN 35438
IF(CLEFT$(S, 1 >=N)OR(LEFTS(S, 1)=NL)>THEN 4135 ELSE GOSUE 13000:G0TO 5435
IF(CIRUNCY 1)AND( I S0=0) YTHEN 3955

I I IIIYTYEEETISE LY ]

*m 10DINE SECTION. *

R LIIYITIITI IR L )

PRINT

PRINT"ARE THERE 10DINES IN THE RELEASE?*

PRINT TAB(S5>"(1) YES"

PRINT TAB(5>*(2) NO”

PRINT TAB(S)* (3> UNCERTAIN"

INPUT® (RESPOND 1,2 DR 3): *,S .
IFCCLEFT®(S,1)="1">0RCLEFT$(S, 1)=Y)>ORC(LEFT$¢5,1)=YL)) THEN 5455
IFC(CLEFT$(S,1)="2")OR(LEFT$(S, 1 )=N)OR(LEFT#(S, 1 Y=NL) ) THEN 3589
IFC(LEFT$(S,1)="3"YOR(LEFT$¢S,1)="U")>THEN 5830 ELSE GOSUB j3000:50TA 5440
PRINT

PRINT*1S THE RATIO OF IODINE TO NOBLE GAS"

PRINT*IN THE RELEASED MATERIAL KNOWN?*

INPUT* (RESPOND YES OR NOY: ",S

IFCCLEFT$(S, 1)=7)OR(LEFTS(S, 1 )=YL)) THEN 5525
IFCCLEFT#(S, 1 )=N)OR(LEFT$(S,1)=NL))THEN 5830 ELSE GOSUB 13000 : GOTO 5500
PRINT

PRINT"SELECT FOR INPUT OF IODINE TO NOBLE GAS RATIO.*

PRINT TAB(S>"(1) INPUT IODINE TO NOBLE GAS RATIO AS A"

PRINT TAB(9)*DECIMAL FRACTION,

PRINT TAB(3>"(2) INPUT % IODINE OF [ PLUS NG TOTAL.®

PRINT TAB(®)"INPUT % NOBLE GAS OF I PLUS NG TOTAL.*

PRINT TAB(S)"(3)> INPUT % IODINE IN CORE INVENTORY."

PRINT TAB(9>"INPUT ¥ NOBLE GAS IN CORE INVENTORY."*

PRINT

INPUT* (RESPOND 1,2 OR 3> ",It

IF(¢I1¢1)0RCI1>3)>THEN GOSUB 12090 : GOTD 5530

ON I1 GOTO S538%,%43%,5705

PRINT

PRINT"INPUT I10DINE TO NOBLE GAS AS A DECIMAL FRACTION.*

PRINT* (NOTE RAONGE: 0 =< DECIMAL FRACTION =< t>"

INPUT" (EX: 1.23E-12, 0.01): *,RING

IFC(RING<O)YOR(RING>1>>THEN GOSUB 12000: BOTO 35550

PRINT

PRINT USING"I0DINE TO NOBLE GAS RATIO IS #A.HW~~~~":RING
RI=¢100%RING)/C1+RING> :RNG=100! ~RI

ON 1HEL GOTD 541%,541%,575%

PRINT*IS ENTRY CORRECT?*
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5420
5423
5430
5433
3440
544%
5430
3453
3é40
S465
5470
5475
5480
5483
3490
3699
3700
3705
5710
5713
F720
5725
5730
3733
5740
5745
5750
S753
S740
5743
3770
3773
3780
3785
37%0
5799
3300
5803
810
3815
5820
3829
3830
5833
3840
3843
5850
5853
3840
JB49
5870
3873
JB8o
3883
38?0
3893
P00
3905
J¥10
391%

INPUT* (RESPOND YES OR NOY: *,S

IFCCLEFTS(S, 1)=Y)OR(LEFTS(S, 1 )=YL) ) THEN 3785
IF((LEFT$<S, { >=N) OR(LEFT$(S,{>=NL))THEN 5%8% ELSE GOSUB 13000 : GOTO %419
PRINT

FPRINT"INPUT ¥% IODINE OF JODINE PLUS NOBLE GAS TOTAL."

INPUT*<EX: 100.0, D.i): *,RI

RNG=100 —-RI

RING=RI/RNG

PRINT

PRINT USING" INPUT UALUES ARE: ¥ IODINE= HK.HM~~~4% R]

PRINT USING® % NOBLE GAS= #H#.WH A~~~ :1{0D=-R]

ON IHEL GOTO S480,3480,578S

PRINT

PRINT"ARE ENTRIES CORRECT?"

INPUT" (RESPOND YES OR NOY: *,S

IFCCLEFT#(S,1)=Y)OR(LEFT$<S, 1 )=YL) ) THEN 3788
IF(C(LEFT®{S,1)=N)OR(LEFT#${S,1)=NL)>)THEN S43% ELSE GOSUB 13000 : GOTO 548%
PRINT

PRINT™INPUT % OF 1ODINE IN CORE INVENTORY."*

INPUT"¢(EX: 100.0, 0.1): *,RI

PRINT

FRINT"INPUT % OF NOBLE GAS IN CORE INVENTORY."®

INPUT"(EX: 100.0, 0.1>: *,RNG

PRINT

PRINT" INPUT WALUES ARE: % IODINE= * ,RI

PRINT TAB(14)>"% NOBLE GAS= * RNG
RING=RI/RNG:RI=100#RI/(RI+RNG) tRNG=100 -R]I

ON IHEL GOTO %740,5740,%795

PRINT

PRINT*ARE ENTRIES CORRECT?*

INPUT* (RESPOND YES OR NO): *,S

IF({LEFTS(S,1)=Y)OR(LEFT#(S,1)=YL))THEN 3783
IFCCLEFTS(S,t)=N)>OR(LEFTS$(S, [ >=NL) )THEN 3705 ELSE GOSUB 13000 : GOTO 5749
PRINT

PRINT"AT WHAT POINT IN THE RELEASE PATHWAY®

PRINT"IS THE RATIO MEASURED?*

PRINT TAB¢S)"(1) BEFORE FILTRATION®

PRINT TAB(3)*(2) AFTER FILTRATION"

PRINT TAB(S)*(3) NO FILTERS IN RELEASE PATHWIAY*

INPUT* (RESPOND 1,2 OR 3>: *,I1

IFCCI1CIIO0RCII>3Y)THEN GOSUB 12000 : GOTO 5790

ON 11 GOTD %89%,587%,587%
PRINT

PRINT"THE DEFAULT RATIO FOR IODINE TO NOBLE GAS®

PRINT*IS 0.02 OR 1.96% IODINE TO $8.04% NOBLE GAS."
RING=,02:RI=1,94:RNG=?8,04

PRINT

PRINT*"WOULD THE IODINES BE FILTERED?"

INPUT" (RESPOND YES OR NO): *,9

IF¢CLEFTS(S, 1 )mY)>OR(LEFT$(S,1)aYL) )THEN 389%
IF({LEFT#¢S,1)=NYOR(LEFT$(S,1)=NL))THEN 9875 ELSE GOSUB 13000 : GOTO 3B50
RILEF=q!

PRINT

PRINT"ASSUME NO FILTRATION.®

GOTO 5990

PRINT

PRINT"IS THE FILTER EFFICIENCY NOWN?®

INPUT* (RESPOND YES OR NO>: *,S

IFCCLEFT$<S, 1)=Y)OR(LEFT$(S,1)=YL))THEN 3920
IF((LEFT$(S,1)=N)OR(LEFT$(S, 1 )=NL) )THEN 8$70 ELSE GOSUB 13000 : GOTO $9a0

.
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1naaoa

FRINT

FRIMT" IMFPUT FILTER EFFILIENCY AS % (OF IOLINE REMOVED,"
INPUT"cEXy 00,0, Ot “RILEF

FRINT

PRINT USING"FILTER EFFICIENCY ()= WHHH . #B" RILEF

O ITHEL BRTO 950 5950 ,59°0

FRINT"IS EMTRY COFRECT?"

IMPUT* {RESPOMD YvES OF MNOM: "8

[FC K LEFTR(S, 1=y OR(LEFTSIS, 1 =1Ly 3 THEM S%70
IF(YLEFTE¢S, 1 2=NIORCLEFTSC3 1 2=y »)THEM S%20 ELTE GOSUE 13000 ¢ LOTO
PRINT

. FRINT"FILTER EFFICIENCY DEFAULTS TO %S4.°

o ITHEL GOTQ 5977, 5977 ,3%610

PRINT:INPUT"# HIT CARRIAGE RETURN TO CONTIMUE. * " ,%S
FILEF=%S!150T0 S9»0

RINMG=01RILEF=100"' ;RI=0:PNG=100
RIRF=((RING,«~1'+RING)>*C 100! -RILEF:/1D0!3
CEND OF THIS PIECE OF COCE.

FOR =1 TO 10

PRINT
NEXT 1

FRIMT THE. 1 S st x k%A 0NNy
PRINT TAB:2:"# WAIT=~IRDAM 1S SEARCHING FOR =
PRINT TwB.5:"# THE NEXT FIECZE OF THE COLE. =+
FRINT TABCES? " ki k2 e at e b i o ey
FOR I=1 TO ¥?

PRINT

NEXT 1

CHAIN "B:TRLAMTHRE.COM" , 20

END

PRINT

11995 END

12oan

PRINT

12005 PRINT'ENTRY GUT OF RANGE - PLEASE TPY AG&lR.”

12010
12912
13000
13005
13019
12018
o P
19 71

PRIMT

RETURN

FRINT

PRINTHENTRY MGT LNDERSTOOD - FLEASE TRY AmAlN,”
FRIMNT

RETLRM
ROGRAM [FPOEM - PART THREE

nteractive FRapid Dose Assesement Model

20 COMMON THEL ,SMaME ,SDATE , STIME , SRNAM , TPOWR (RLK RVOL , ERUN,ILU, IG, TE,RWIND . S0TR,

FoTel

W SPRSQ, ICLAS, IFLAG, [0

£} CCMMON RIQUEY ) ,RQUE,IFPROG,RFPERCO,RACTIV,RETERM ,FRATE,RIMHG, R KNG, FILEF RIRF ,®

IREL ,
3 DE
=0 DE
33 DE
an CE
4% DA
S0 RE
s Si
XE13

&lEs
s0&7?

ROLUR ,RPOST . [AGEFLIFIX

FINT I

FSTR S,N.Y

FENG R

FOBL D

T'r_\‘ll\r-ll .‘H),Il '"NII .llnll

AD 1YL ONGHL

TOp=" KRSIM KRBSM KRES KRS7 KRS KREY ®EIZIMXE{ZINELIZE XE1 3T~
7 XE138 CS134 CS132 1131 1132 1133 1138 I[13

EXIITTEEI L LT Y )
‘% JRDAMTHR,COM =
EITIIITIEITT YT TN
FOR I=| TO Zzd
PRINT
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4048 NEXT !

4069 IFC{IFLAGC>L1)ANDC(IS0=1))THEN 4080

€070 ON IRUN GOTO 4073,108%9

4075 IF(1S0={>50TO 42053

6080 PRINT

4083 PRINT"IS THE TIME INTERVAL FROM REACTOR SHUTDOGLMN"

4090 PRINT"TO INITIATION OF RELEASE KNOWN?"

4093 INPUT" (RESPOND YES QR NOY: ",$

4100 IFC((LEFTS48,1)=Y)0R(LEFTS(S,1)=Y_)>THEN &{10

4103 IFC(LEFTS(S, {)=N)OR(LEFT#(S,1)=NL)>THEN 4165 ELSE GOSUB 13000 : GOTO <085
4110 PRINT

4115 PRINT"INPUT TIME INTERVAL FROM REACTOR SHUTDOWW TO*

6120 PRINT®INITIATION OF RELEASE IN HOURS,*

5125 INPUT®"{EX: 1.75, 36.08>: " ,RIREL

4130 PRINT

4135 PRINT USING"IN HOURS, INPUT TIME INTERVAL [SH#WH_HH“;RIREL

4140 ON ITHEL GOTO 4145,4200,4200

4149 PRINT"1S ENTRY CORRECT?"

4150 INPUT"(RESPOND YES OR NO): ",§

6135 IFC(C(LEFT$(5,1)=aY)OR(LEFT®{S,)aYL)}THEN 4200

8140 IFC(LEFTS(S,1>=N)OQR(LEFT®{S,1)=NL}>THEN 4110 ELSE GOSUB {3000 ; GOT(C 4145
41485 PRINT

6170 PRINT"TIME INTERVAL DEFAULTS TO ZERQ,."“:RIREL=0'

4175 ON IHEL GOTO 4180,6200,4200

4180 PRINT*IS3 DEFAULT ACCEPTABLE™"

4185 INPUT"(RESPOND YES OR NO>: ",S

4190 JFC(C(LEFTS${S,1)aY)0R(LEFT®(S, =YL} THEN 4200

195 IFC(LEFTS$(3,1=N)OR(LEFT#(S,1>=NL)>THEN 4110 ELSE GOSUB 13000 : GOTO 4180
4200 IS0=Q

4205 PRINT:PRINT®IS AN ESTIMATE FOR THE TOTAL DURATION"

4210 PRINT"QF THE RELEASE KNOWN?*

4213 INPUT* (RESPOND YES OR NOX: *,S

4220 IF(C(LEFT$(3,1 =Y 0R(LEFT${S,{>=YL)>THEN &230

4223 [F((LEFT#(S,1)=N)OR(LEFT#<(S,1)=NL})THEN 4285 ELSE GOSUB 13000 : GOTD 4205
4230 PRINT

42335 PRINT"INPUT ESTIMATE FOR TOTAL DURATIOCN®

6240 PRINT"OF RELEASE IN HOURS."

4245 INPUT"(EX: 1.75, 34.00): *,RDUR

4250 PRINT

4235 PRINT USING*IN HOURS, INPUT TIME INTERVAL I[SkuHd.W#" ;RDUR

6240 ON ITHEL GOTO 4245,4314,4314

4245 PRINT"IS ENTRY CORRECT?"

4270 INPUT"(RESPOND YES OR NO): ",$

4279 IF(C(LEFT#<(S,1)=Y)OR(LEFT$¢(S,1)=YL))THEN 4314

4280 IFCC(LEFTS(ES,1>=NYOR(LEFT$(S,1)=NL>>THEN 4230 ELSE GOSUB 13000 : GOTO 4245
42835 PRINT

46290 PRINT"DURATION OF RELEASE DEFAULTS TO @ HOURS.":RDUR=8!

62953 ON IHEL GOTO 4300,43:{6,48314

4300 PRINT"IS DEFAULT ACCEPTABLE?"

4305 INPUT®(RESPOND YES OR NO>: ",S

4310 IF((LEFT®(S,1)=Y>0R(LEFT$(S,1)=YL)}THEN 4314

63135 IF((LEFT${S,1)=N)OR(LEFT$(S,1)aNL))>THEN 4230 ELSE GOSU8 13000 : GOTO &3040
4318 IFCCIGa1Y0R(CCISOOIYANDCIFLAGS>4) >THEN 4375

4320 PRINT:PRINT*INPUT IN HOURS THE TIME INTERVAL FROM®

4331 PRINT"WHEN THE RADIATIGON MEASUREMENT WAS MADET

4332 PRINT"TO THE MATERIAL’S PROJECTED TIME OF RELEASE."

4335 INPUT"(EX: 24.00, 0.2%: ",RPOST

4344 PRINT:PRINT*IN HOURS, THE TIME INTERVAL FROM WHEN®

$347 PRINT"THE RADIATION MEASUREMENT WaS MADE TG THE"

4348 PRINT USING"MATERIAL‘S PROJECTED TIME OF RELEASE I1SHHHM.HHE" ;RPOST
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4350 ON IHEL GOTD £333,43753,4375

4355 PRINT:;PRINT"1S ENTRY CORRECT?"

4340 [NPUT" (RESPOND YES OR NOJ: *,S

§365 IFCCLEFT®C(S,1)=Y)0R(LEFT®(S, 1 )aYL)»THEN &37%

4370 IF(C(LEFT®¢(S,1)=N)OR(LEFT#(S,!)=NL))THEN 4314 ELSE GOSUB [3000 : BOTO 43355
4378 IFCIFIXOS)YTHEN ON IRUN GOTO 4380,10895

4380 PRINT:PRINT"IDENTIFY AGE OF RELEASED MATERIAL."
4385 PRINT TAB(3)"(1) AGE ¢ | DAYy"

4390 PRINT TAB(3)"(2) AGE >= ! DAar"

4399 PRINT TAB(S)"(3) DEFAULT"

4400 INPUT"(RESPOND 1,2 OR 3): ",11

4408 IFCCTIK10RCIL>A)H)THEN GOSUB 12000 : GOTO &380D
4410 ON I} GOTO £430,4445,441 9

4415 PRINT

4420 PRINT"AGE DEFAULT IS THE CONSERVATIVE ASSUWMPTION*
4425 FRINT"THAT AGE < | DAY."

4430 PRINT

4438 PRINT"AGE < 1 DaAY.®"

4440 [AGEFL=1:;G0TQ 4440

4445 PRINT

4450 PRINT"AGE >w= | DaAY."

2455 [AGEFL=Q

4440 ON [HEL GOTO 444%,4498%5,43:3

4443 PRINT*1S5 ENTRY OR ASSUMPTION CORRECT?*

4470 INPUT*(RESPOND YES OR NO): *,5

4475 [FCC(LEFT$#(S,1)=Y)OR(LEFT®#(S5,] )=¥L))>THEN 44853

4480 JF((LEFT#(5,1)=N)ORCLEFT#¢(S,1>=NL)>THEN 4380 ELSE GOSUS [3000
4483 ON IHEL GOTO 4490,4490,4313

4490 PRINT

44995 PRINT"ARE DURATION AND AGE INPUTS CORRECT?"

4300 INPUT"(RESPOND YES OR NO>: *,8

4503 IFC{LEFT#(S,1)mY)OR(LEFT#(S5,1)=YL)>THEN 4313

4310 IF{(LEFT#(S,1 )=N)OR(LEFTS(S,1)=NL})THEN 4049 ELSE GOSUB 13000 : GOTO 4473
4518 IF(IRUNC>1)GOTO 10893

EE20 7 H T

4523 ‘% PRINT INPUT AMD MAKE CHANGES, #

GO 7 M A O O

10000 IRUNm2:I3=0

10008 IFCILULOOYTHEN 10040

10010 PRINT

1001% PRINT"IS A& PRINTER HOOKED UP TO"

10020 PRINT"THE COMPUTER PROPERLY."

10025 INPUT*(RESPOND YES OR NOY: *,S

10030 IF((LEFTS(S,1)=Y}0R(LEFTS(S,1)=YL))}THEN [LU=2:50T0 10040

1003F IFCCLEFTS(S,1)=NYORCLEFTS(S,1)=hNL))THEN ILU=1:GOT0 10040 ELSE GOSUB 13000
3 GOTO 10013

10040 ON ILU GOTO 10470,10043

10041 ’‘OUTPUT ON PRINTER.

10048 FOR I1=! TO 24

10050 PRINT

10093 NEXT 11|

F00A0 LPRINT™ Stst 6305 3 000050200000 00 00000 305003000000 T80 0303030000 0 3 3

100458 LPRINT"# REVIEW THE FOLLOWING INPUT INFORMATIDM. ="

TOO70 LPRINT™ 58000000000 5500000050000 0003000000 0000000000 000000

10071 IF(I3=0)>THEN 10073

10072 LPRINT :LPRINT:LPRINT :LPRINT TABC(2F) " S S m 5 80000 000"
10073 “LPRINT"#xnuasunaannatasnattaanrtaennnnedt [NPUT INFORMATT DM 06505000000 00 03000000 50 00 034 4
[ IETZERYL Y ¥R

10074 LPRINT TAB(29)" A4 naARtaitanttanunnen"

10079 LPRINT

GOTO 4445
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10080
1008s
ico%a
10095
id100
10105
{010
10118
10120
10125
10130
10133
10140
10145
10150
10138
10140
10145
it dé
10147
10170
10173
10180
10183
10190
10191
1a1v92
19193
1019%
10200
10243
10210
10215
10220
10223
10224
10230
10233
102440
1024%
102%0
10235
10260
10245
10270
RCO

10275
10280
10283
10290
10293
10300
io303
10310
10315
10320
10325
10330
10335
10340

LPRINT USING"USER NAME: &" ;SNAME

LPRINT

LPRINT USING"TODAY’S DATE: &";SDATE

LPRINT

LPRINT USING"CURRENT TIME: &";STIME

LPRINT

LPRINT USING"REACTOR NeME: &";SRNoM

LPRINT

LPRINT USING"NET ELECTRICAL QUTPUT : #u#uaaN" ;1 POWR

LPRINT

ON RVOL GOTO 10133,10140
LPRINT"CONTAINMENT TYPE:
LPRINT"CONTAINMENT TYPE:

LPRINT

IFC(IE=1)THEN 10144
USING"GROUND LEVEL WIND SPEED (M/SEC) :HHWHH . HH" ;RWIND

LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT

[IFCIPROG=0)>THEN 10193

LPRINT
LPRINT "NOTE:
LPRINT

EITHER a PWR OR BWR-TYPE I11":GOTO 10445
BWR-EITHER A TYPE I QR 11"

USING"STABILITY CLASS: &°

USING"GROUND LEVEL WIND DIRECTION (TO):
USING"EFFECTIVE STACK HEIGHT (M) : HHHHHEH , 4" ;RSTACK

USING"ELEVATED LEVEL WIND DIRECTION (TO):

; SPASE

&";SDIR:GOTO 101893

&";SDIR

# DEFAULT ESTIMATES USED FOR THE RELEASE RATE.

ON IFLAG GOTO 10205,10240,10240,10240,10240,10240,1033%
LPRINT" [NPUTS FOR ISOTCPIC RELEASE RATE:"

FOR I=1 TQ 20

IF(RIQUE(TI >=0"')THEN

LPRINT
LPRINT USING®
LPRINT USING®
NEXT 1

GOTO 10423

LPRINT"INPUTS FOR GROSS

LPRINT
LPRINT USING*
GOTD 10340

10230

GROSS RELEASE RATE (CI/SEC):

FOR &";MIDS(SITOP,I%4,4)
THE RELEASE RATE (CI/SEC):

RELEASE RATE:"

LPRINT* INFPUTE FOR CONTAINMENT LEAKAGE:"

LPRINT
LPRINT USING"

LPRINT

IF(IFLAG<>3)THEN 10293
LPRINT TaB(4)"“SOURCE MAGNITUDE;

GOTO 10340

IFCIFLAG<>4)THEN 10310
LPRINT TA8(4)"SOURCE MAGNITUDE :

GOTO 10340

IFCIFLAGC>3>THEN 10323
LPRINT TaB{(4)"SDURCE MAGMITUDE:

GOTO 10340
LPRINT USING*
GOTO 10340

HE B~~~ RQUE

PERCENTAGE QF CONTAINMENT RELEASED PER DAY:

CO0LANT INVENTORY™

GAP INVENTORY*"

FUEL MELT*

CONTAINMENT MONITOR READING (R/HR) :

LPRINT*INPUTS FOR COOLANT LEAKAGE:"

LPRINT

[-26

USING"ELEVATED LEVEL WIND SPEED (M/SEC) :HeHEH.H" ; RWIND

'l
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10345
10350
10355
10360
10365
10370
10373
10380
10385
10390
10395
10400
104053
F
10410
104153
10420
10425
10430
10435
10440
10451
10452
10495
10440

LPRINT USING" LEAKABE RATE (G/SEC): HW HW~~**";RRATE
LPRINT

LPRINT USING" GROSS ACTIVITY (CI/G): HW, He**+~" RACTIV
LPRINT

LPRINT"IODINE, NOBLE GAS, AND FILTER EFFICIENCY INPUTS:"

LPRINT

LPRINT USING" PERCENTAGE 1ODINE: HWHWN,HE" ;RI

LPRINT

LPRINT USING" PERCENTAGE NOBLE GAS:HHW#H ., HW" ;RNG

LPRINT

LPRINT USING* IODINE TO NOBLE GAS RATID: Hdé,H#~**"" RING

LPRINT
LPRINT USING* PERCENTAGE OF [ODINES REMOVED BY FILTRATIONsHAwdH#.Hu" ;RILE

LPRINT

LPRINT"TIME INTERVAL FROM REACTOR SHUTDOWN

LPRINMT USIMG*TQ INITIATION OF RELEASE(HR) :#Wa#, ##" ;RIREL

LPRINT

LPRINT"TIME ESTIMATE FOR TOTAL DURATION®

LPRINT USING"OF RELEASE(HR) : H&## . WE" ;RDUR

IFCCISO0H 1 ANDCIFLAGC & )THEN 10435

LPRINT:LPRINT"TIME ESTIMATE FROM RADIATION MEASUREMENT TO"

LPRINT USING®THE MATERIAL’S PROUOJECTED TIME OF RELEASECHR) :HuN# . HH" ;RPOST
LPRINT

IFCIAGEFL=1>THEN LPRINT"AGE OF RELEASED MATERIAL: <{ 1 DAY"ELSE LPRINT"AGE

OF RELEASED MATERIAL: >= 1 DAY*

10441
10442
T
10443
10445
10444
10470
10475
10474
10477
10479
10479
10480
10483
104%0
10495
10300
13509
10310
10513
10520
10528
10530
10533
105440
10545
10550
10535
103540
10544
10543
10346
103547
103740

[F¢I3=1 )THEN 11040 ELSE LPRINT sLPRINT ™ 35000 30000 5000 30 000 30 30 050 50 08 300 40 00 00 04 ¥
LPRINT"® TEAR OFF AND REVIEW. %" :PRINT"»* REVIEW INPUT INFORMATION, =":PRIN

LPRINT™ 3505300000000 000000 R

LPRINT :LPRINT : LPRINT:LPRINT : LPRINT :LPRINT:LPRINT : GOTQ 10873
OUTPUT ON CRT.

PRINT

PRINT

PRINT ™ 000 050009000090 5 0000009098 90 5090 584 0 9890 90 98 94 ™

PRINT"» REVIEW INPUT INFORMATION. #*

PRITINT ™ #5050 00000000000 0000 90 9

PRINT

PRINT USING"USER NAME: &";SNAME
PRINT

PRINT USING"TODAY’S DATE: &";;SDATE
PRINT

PRINT USING"CURRENT TIME: &";STIME
PRINT

PRINT USING"REACTOR NaAME: &" ;SRNAM
PRINT

PRINT USING"NET ELECTRICAL OUTPUT:H4Nu##" ; [POWR
PRINT

ON RUOL GOTC 10533,138%40

PRINT"CONTAINMEMT TYPE: EITHER A PWR OR BWR-TYPE [II1”:GDTO ({0343
PRINT"CONTAINMENT TYPE: BWR-EITHER A TYPE I OR 11"

PRINT

IFCIE=1>THEN 10544

PRINT USING"GROUNMD LEVEL WIND SPEED (M/SEC) iWa#sE,HE" ;RWIND
PRINT

PRINT"GROUND LEVEL WIND*

PRINT USING"DIRECTION (TO>: &";SDIR:GOTO 10385

PRINT USING*EFFECTIVE STACK HEIGHT(M) t#dHwue. k" ;RSTACK

PRINT

PRINT USING"ELEVATED LEVEL WIND SPEED (M/SEC) :Hu#s#,dd" jRWIND
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157G
1a520
(152l
10%93%
L058s
10927
PSP
ins?l
10592
10593
15?3
LRsa0
10s0T
10&1y
10&15
10820
i0&cS
1N&e2s
10az?
1043Q
11&38
10540
10043
10a32
13453
Y]
104845
10870
{0e?t
10575
10430
1058%
10a%0
10597
10700
10703
10710
10713
10720
10725
10730
10738
10740
10745
10730
107%9
107a0
1071
10742
10765
10770
14775
10780
10735
10720
107%%
10300
1303
10RO
110

PRIMT

PRINT"ELEVATED LEWEL WIND®

PRINMT USING'DIRECTIOM «TO3; %" :5DIR

PRINT

IMPUT"% HIT CARRIAGE RETURN T3 CONTINUE, <" .5
PRINT

FRINT USING"STABILITY CLASS: %" ;5PASA
IFiIPROG=Q;THEN 1039%

PRINT

PRIMT"NQTE: #* DEFAULT ESTIMATES USED FOR RELEASE RATE, =*
PRINT

OM IFLAG 0TS 10005,10540,100a80,10800,108480,105840,107325
PRINMT" INPLUTS FQR [30TORIC RELEASE RATE:"

FOR =1 TQ 20

[FIRIQUEC D)=] ' O THEN 10430

PRINT

PRINT USING" FOR &“:iMIDS(SITOR,[#4,87

PRIMT USING" THE RELEASE RATE (CI/SEC>: WM, He" "~~~ " :RIQUE(]>
PRINT:INPUT"& WIT CARRIAGE RETURN T CONTINLE, #',3

MEXT 1

BOTY 1032

PRINT"IMPUTS FQOR GRNS5 RELEASE RATE:"

PRINT

PRINT USING * GRDS55 RELEASE RATE ~Cl.3EC): ®H, W """ :ROUE
GATD {0730

FRIMNTYINPUTS FOR CONTAINMENT LEAK&GE:"

PRINT

PRINT TAB{ 37 "PERCENTAGE OF CONTAINMENT RELEASED®
FRINT WUSIMG" PER QAY: HH, A8~ ~" [ RPERCO

PRINT

[FUIFLAGC>A)ITHEN 10495

FRINT TABc3)"SOURCE MAGNITUDE: CQOLANT [NVENTORY®
GOTO 10750

IFCIFLAGL24YTHEN 10710

PRINT TaB(3)"30URCE MAGNITUDRE: GAP INWVENTORY"
GNTO 10750

IFCIFLAGC>S)THEN 10729

PRINT TRB:3)"9DURCE MABMITUDE: FUEL MELT"

GATO L0740

PRINT USING" CONTAINMENT MONITOR READING (R/HR):
GATO 10740

PRINT" INPUTS FOR COOLANT LEAKAGE:"

PRINT

He. R P RACT IV

PRIMT USIMG" LEAKAGE RATE +G,S5EC): HW,W#~~""";RRATE

PRINT

PRINT USING" GROSS ACTIWITY (Cl/Gy: HA.#d"~"~~"{RACTIY

PRINT
INPUT"# HIT CARRIAGE RETURN TD CONTINUWE., #",3
PRINT

FRIMT"IODINE, MOBLE G&5, AND FILTER EFFICIENCY INPUTS:

PRINT

PRINT USING" FERCENTAGE [ODINE:HHHASH HA" (R]
PRINT

FRINT USING" PERCENTABE NOBLE GARS:HuWHe.HH" ;RNG
FRINT

FRINT LSING" IDDINE TO NOBLE GAS RATIO: HA.HE""""

PRINT

PRINT TaB(3)"PERCEMTAGE OF JODINES REMOVED"
PRINT UJSIMG" BY FILTRATION:AH#HReN, #" ;RILEF
PRINT:PRINT!TIME INTERVAL FROM REACTOR SHUTDOWN
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16813 PRINT USING"TO INITIATION OF RELEASE(HR) :#### . 88" ;RIREL
10820 PRINT

10825 PRINTTIME ESTIMATE FOR TOTAL DURATION

10830 PRINT USING"OF RELEASE(HR) :e##d . H#” ;RDUR

10835 IF(CISD<>1)AND(IFLAGL>4)>THEN 108350

10844 PRINT:PRINT"TIME INTERVAL FROM RADIATION MEASUREMENT TO THE~
10847 PRINT USING"MATERIAL’S PROJECTED TIME OF RELEASECHR) :##W#.RR" ;RPOST
10830 PRINT

10855 IF¢IAGEFL=1)THEN PRINT*AGE OF RELEASED MATERIAL: < 1| DAY"ELSE PRINT"AGE O
F RELEASED MATERIAL: »>= 1 DaY"

10840 PRINT

10843 INPUT"# HIT CARRIAGE RETURN TO CONTINUE. »",S

10870 PRINT : PRINT

10873 PRINT"IS ALL OF THE INPUT INFORMATION CORRECT?"

10880 INPUT"(RESPOND YES OR NO>: *",S

10885 IF((LEFT#(S,1)aYYOR(LEFT#(S,1)=YL))THEN 10884 ELSE 10890
10886 IFC(ILU=2)THEN [3=]:G0TO 10072 ELSE 11040

10890 IF((LEFT$¢S,1)=NYORCLEFT#(S,1)=NL})THEN (0?00 ELSE GOSUB 13000;: GOTO iog80
10895 PRINT : PRINT

10894 PRINT"WAS THAT THE ONLY INFORMATION TO BE CHANGED?"

10897 INPUT"(RESPOND YES OR NO): ",S

10898 IF((LEFT#(S5,1)=Y)OR{LEFT®(S,{>=YL)>THEN [3=0:G0T0, 10040
108P? IF((LEFT#<{S,!)=NIOR(LEFT#(S,y=NL))>THEN 10900 ELSE GOSUB (3000: Q0TO 10894
10900 PRINT:PRINT

10905 PRINT"SELECT TOFIC WHICH NEEDS TO BE CHANGED,"

10910 PRINT:PRINT TAB(3I>" (1) USER/REACTOR SPECIFICS*

10913 ON IHEL GOTQ 10920,10920,10925

10920 PRINT TAB(?)"(USER NAME, DaTE, TIME, REACTOR NAME, ETC.)*®
10923 PRINT

10930 PRINT TAB(S)"(2) TYPE OF RELEASE"

10933 ON THEL GOTO 10%40,10940,10945

10940 PRINT TAB(%)" (GROUND OR ELEVATED, WIND SPEED, DIR, ETC.O"
10945 PRINT

10950 PRINT TRB(S)"(3> METECROLOGICAL DaTA"

10955 ON IHEL GOTQO 10940,!10940,1094%5 .

10940 PRINT TAB(?)*"<WIND SPEED, DIR, STABILITY CLASS, ETC.}"
10943 PRINT

10970 PRINT TAB(S)"(4) RELERSE RATE"

10973 ON IHEL GOTC 10%80,10%80,10985

10980 PRINT TaB(?>"(ISOTOPIC, GROSS, CONTAINMENT LEAKAGE, ETC.)>"
10983 PRINT

10993 PRINT TAB(S)>"(3) AGE OF RELEASED MATERIAL"

11000 ONM IHEL GOTO 11003, 1:005,1:010

11005 PRINT TAB(®?>"(TIME INTERVALS~- SHUTDOWN, DUR, AGE, ETC.)"
11010 PRINT

11011 IFCISO=1)THEN 11030

11013 PRINT TAB(3>"(&) IODINE PRESENCE AND FILTER®

11020 ON THEL GOTO 11025,11025,11030

11025 PRINT TAB(P>*(I0CINE TO NOBLE GAS RATIC, FILTER, ETC.>*
11030 PRINT

11033 INPUT"{RESPOND 1,2,3...8) ",IFIX

11040 IF(CIFIX<1I0RCIFIX>4))THEN B0OSUB 12000 @ GOTO 10910

11043 ON IFIX GOTO 11050,1105%,11053,110%9,4075,11053

11030 GOSUB 14000 : CHAIN “Bi]RDAMONE.COM"®,295

11033 GOSUB 14000 : CHAIN "B:[RDAMTWO.COM” ,20

11040 GOSUB 14000 : CHAIN "BiIRDAMCAL .COM",1%

11063 END

12000 PRINT

12003 PRINT"ENTRY OUT OF RANGE - PLEASE TRY ABAIN,®

12010 PRINT
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12015 RETLRN
13000 FRINT
L3008 PRINT'ENTRY NOT UNMDERSTID - FLESSE TR abGaIN, "
13ntd PRINT
13315 RETURN
14000 FOR fI=1 TO 10
14008 PRINT
14010 MEXT 1
14018 PRIMT TAS ) " Akt d e e N 55 % n !
14020 PRINT TaAB(g)"» WAIT-IRDAM IS5 SEARCHIMG FOR <
14925 FRINT TwmE(E2:"% THE NEXT PIECE OF THE CODE., ="
13030 PRINT TABIS1 " #F XA A EXHAREARARARAE LR ELFER TS E"
140325 FCR [=1 TO #
14040 PRINT
140435 NExT |
14050 RETURN
10 "FPROGRAM [RDAM - CALCULATIONS
1% “Interactive Rapid Dose mssessment Maodet
19 COMMON IHEL, SNMAME, SDRTE ST IME , SRNAM, TFBIR LK (RO TRUN,TLL ,IG, IE,RUIND,8DIR,
RETALK ,3PR2G, ICLAS .. I[FLAG,ISD
20 COMMON RIGUEC ) RQUE, JFROG,RPERCO.RACT IV RSTERM . RRATE RING,FI ,RNG,RILEF ,RIFF,R
IPEL .RDUR,RPOST ,IRAGBEFL,IFIX
1 DEFINT 1
DEFZTR =
GEFSNG R
DEFLEL D
SITOF=" KRE3M KRSSM KR8S KREY ®RER KRSY (KEISIHXE]ZIMYELZT XE13BMYELZS
xE137 <E1323 £35134 Cs5137 1131 1132 [133 1133 I132
5 H
1020 OIM ROTY 210 ,ROFCZ1 3 RF(Z1) JRLAMCZ LY ,RMIIS 21y ,REV 21 ,RCHIQC 7 ,RDIST 7 ,RDRAT
EfZ2l»,RIB 217
1020 DIM Rl l2) ,FRAZCLEY JRAZCL2Y (FAd0 12
1040 OI1 RB1:17)3,REZC122 ,RB3{L7) .REBA4C1?)
i0E0 OIM REBLC1Z,REBZC1S) \FEBZCL 3 REBICL )
1060 DIM RFSIGMACT. R ,HIIG207,8) ,RDRWS .7 (RDPTHY 7Y \RIGUED{21
105 CGIM RMWATT: 130 (RWETTCL 3y ,FEWCT 30 (RDORTISV 21 ) (RWBTISCZ) (RHR(FD ,FMIMNC? ) (RPLUME .
-y
190£& DIM RYLDOZ2Y ) (RGHOLDOZ21D
1a?) DEFINT 1
1020 DEFSTR S
10%0G DEFSHGE R
1100 CEFDEL D
1101 7 %N xRn M wF W
1102 % [ROAMMCAL,COM %
1103 wAMsxdmp iy tER e
1104 DATA 0, ,200, 1000, ,2000,,3000,,8005,,20000,
‘0% FEAD ROISTQ) RDISTCL1) ,ROISTCZ.RPIST(I) .ROIET(S: ,RDIZT S) ,RDIST &)
DAdiy B, &2E-03, 5 . 33E+02,1.84,4,7SE+02,] ,&2E+03,1 ,BFE+013
FREAD ROFY 1Y ,RCFCZ2) ROF(I ,RDFC4) RDF (&Y [RDF &)
LATa 1 ,04E+01,2 . 39E+0) (3. 34E+01 ,2,.56E+02, 2. 058E+02,1 . 4ZE+02Z
PEWD RODFL7 RDF(By RLF{(®) ,RLF(102 ,RDFCi}y ,RDFC12)
AT 1, 0IE+N3, %, s6E+02,3,F0E+32,1 .0SE+07,1 ,21E+~05,2.54E+}&
1140 RERD ROFO13) RDFC14 ,RDFC15) ,REFCLS)Y (ROFLL7)Y ROFC13D
1170 DAaTA 3.15E+04,4,97E+0S
1130 RE=D RDFC1%y ROF< 200
11#0 DATA 2.25E-A3.,2.38E-04,4 . 20E-07, 3, 00E-07,! ,2+4E-07,S.258E-08
Z00 READ RIIGMACY 12, REIGMACZ, 1 ,RIIGMAY S, 1) FRIGMAC4, 17 REIGMAIS, 1) ,REIGMAL e, |

1213 OR/TA 7,33E-05,1,57E-053,2,80E-04.,5,7P4E-07, | L 4&4E-07, 7, 44E-05

1ol hi a3 R
i

'L SR Y

L PRV gt I
[ e I e e

[-30



1220

1230
1240

1230
1240

1270
1280

1270
1300

1310
1320

1321
1322
1323
1324
1325
1324
1327
1328
1329
1330
133t
1332
1333
1334
133%
1340
1330
1360
1370
1380
1390
1400
1410
1420
1430
1440
1430
1440
1470
1480
1491
1482
1492
1484
i485
1484
1487
1488
1499
1300
1510
1520
1530

READ

DATA
READ

DATA
READ

DATA
READ

DATA
READ

DATA
READ

DATA
READ
DATA
READ
DATA
READ
DATA
READ
DaTa
READ
DaTa
READ
DATA
READ
DaTA
READ
DaTa
READ
DaTa
READ
DaTa
READ
DaTaA
READ
DATA
READ
DATA
READ
DAaTaA
READ
DATA
READ
DATA
READ
DATA
READ
DATA
READ
DATA
READ
DATA
READ
DATA

RSIGMA(),2) ,REIBMA(2,2) ,RSIGMA(I, 2} ,RSIGMA(4,2) ,RSIGMA(T, 2> ,RSIOMA(S, 2

1.7DE-04,4,49E~03,1.40E~-05,4.77E-04,1,24E-06,2,.62E-07
RSIGMA(L ,3) ,RSIGMAC2,3) ,RESIGHA(3,3) ,RSIGMAC4,3) ,RSIGMA(S,3) ,REIGMA(S,3

4,.53E-04,1.34€~04,4,59E-08,2,40E-03,5.49E-04,1.47E-Q&
RSIGMACL ,4) ,RSIGMAC2,4) ,RSIGMAC3,4) ,RSIGMA(4,4) ,RSIGMA(S,4) ,RSIGMA( S, 4

8.74E-04,2.768E-04,1,28E~04,4,.84E-05,1,24E~0%5,4.07E-04
RSIGMA(L,S5) ,RSIGMAC2,3) ,RSIGMACI,S) ,RSIGMA(4,5) ,RSIGMA(S,5) ,RSIRACS, S

2.24E-03,46.5%E-04,2.24E-04,1 .21E-04,3.17E-05,9.27E-06
RSIGMACL ,4) ,RSIGMAC2,4) ,REI0GMACI,4) ,RSIFMAL4,8) \RSIGHMA(S,4) ,RESIGMA(S, &

3.07E-03,1.47E-03,3.04E-04,2,73£~04,7.13E-0T,2.09E-05
RSIGMACL,7) ,REIGMAC2,7) ,RSIGMACI, 7> ,RSIEMWC(4,7) ,RSIGMA(S,7) ,RSIGMAC(S, 7

135,,470.,2000.,2000.,2000.,2000.
R§IG2¢1,1),RSIB2¢2,1),R81G2¢(3,1),RS1G2¢(4,1>,RS1G2(5,1) ,RSI1GZ(&,1}
57.,13%.,410.,890.,2000,,2000.
RS1G2¢1,2),R81G2¢2,2),R$162(3,2) ,RS162¢4,2) ,RSIG2¢(5,2) ,RSIGZ(4,2)
34.,44,,115.,14%,,373,33,740.

RS$1GZ2¢1,3),R$162(2,3) ,RS162¢(3,3),RS162¢4,3) ,RS162¢5,3) ,RSIG2¢(6,
19,,33.,51.%,469.,123.33,195,

RS1G2¢1,4) ,R516Z¢(2,4) ,RS162¢3,4),RSIGZ(4,4> ,RS162(5,4) ,RS162(6,4>
13.,22.,3%.,45.5,74,,108,
RS1GZ¢1,5),RS1G2<2,%),RSIGZ(3,5),RS1GZ(4,5) ,RSIGZ(S,5) ,RSI6Z(4,S)
7.4,13.%,21,3%,27,.5,43,,59.5

RS1G2¢1,48) ,RS162¢2,4),RS1GZ(3,4) ,RSIGZ(4,6) ,RSIG2(5,4) ,RSIG2(&,4)
4.%6,9.1,12.81,14.5,25.9,39.7
RS162¢(1,7),RS162(2,7),RS1G2¢(3,7),RS1G62(4,7>,RS5162(5,7>,RSIGZ¢&,?)
.013,.038,.00023t,.070,.097,.120
RF¢1),RF¢2) ,RF(3) ,RF(4) ,RF(3) ,RF(4)
.00074,.00374,.198,.0%52,.048,.1%0

RF(?) ,RF(B) ,RF(9) ,RF(10),RF(11),RF(12)
.149,0.0,0.0,.116,.144,.222

RF(13) ,RF{14) ,RF(1%) ,RF{16) ,RFC17> ,RF(18)

.271,.227

RF(19Y ,RFC20)

0.37,0.16,7.31E-6,0.5%,0.2%,13.06

RLAMCL) ,RLAMC2) , RLAMC( 3) ,RLAM(4) ,RLAM(S) ,RLAM( &)
2.41E-3,0.0129%,0.00%47,2,7168,0.07%2,10.63

RLAM(7) ,RLAMCB) ,RLAMC) ,RLAM(10) ,RLAMC 1 1) ,RLAM(12)
1.291,3.8%E-0%,2,.64E-07,0.00359,0.303,0.033

RLAM(13) ,RLAM(14) ,RLAMC1S) ,RLAMC L&) ,RLAMC17) ,RLAMCL 2D

0.799,0.10%

RLAM(19) ,RLAM( 20)

0.0005,0.87,0,004,1.3%,1.37,1.6
RYLD(1)>,RYLD(2) ,RYLD(3) ,RYLD(4} ,RYLD(S) ,RYLD( &)
0.02,0.14,0.37,0.8,0.94,0.33

RYLDC7) ,RYLDCE) ,RYLDC®) ,RYLDC10) ,RYLDC11) ,RYLDC12)
1.3%,2.26,0.84,0.99,3.07,0.9

RYLDC(13) ,RYLDC14) ,RYLDC1S) ,RYLD(16)> ,RYLD(17) ,RYLD( 18}

2.22,1.4

RYLDC19) ,RYLD( 20)

.0004%,.00017,.00011,.000044,.000046,.000079

RMUS(1) ,RMUS(2) ,RMUS(3) ,RMUS( 4> ,RMUS(S) ,RMUS(4)
.00017,.0001%,.00021,.000¢1,.00013,,00052

RMUS( 7> ,RMUSC8) ,RMUS(9) ,RMUS(10) ,RMUS( 11> ,RMUSC(12)

,00008%, ,000094,.0001,.00012,.00008%,,0000%
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1540
1550
1540
1370
13580
1590
1400
1410
1420
1436
1440
1430
04

1640
1470
E-04
1480
14%0
1700
1710

READ
DATA
READ
DAaTA
READ
DATA
READ
DATA
READ
DATA
READ
DAaTA

READ
DAaTA

READ
DATA
READ
DATA

2E~-03

1720
1730
-03

1740
1730
1740
1770

1780
1790

READ
DATA

REnD
DATA
READ
DATA

READ
DATA

0E~-02

1800
1810
18920
1830
1840
18350
1840
1870
1880
1890
E-03
1900
1910
1920
1930

READ
DAaTA
READ
DATA
READ
DaTa
READ
DATA
READ
DAaTA

READ
DAaTA
READ
DATA

2E-03

1940
1950
1940
1970
1980
1990
2000
2010
2020
20395
2040
2030

READ
DATA
READ
DAaTA
READ
DATA
READ
DATA
READ
DAaTA
READ
DATA

RMUS (13> ,RMUSC 14> ,RMUS(15) ,RMUSC14) ,RMUSC17) ,RMUS< 13}
,000079,.000079

RMUS( 19> ,RMUS( 20>

.0322,.273,.514,1.177,1.298,1.135
REC1>,RE(2) ,RE(3) ,RE(4) ,RE(S) ,RE(&)
.164,.233,.081,.524,.243,.455

REC7) ,RE(8) ,RE(9) ,RE€10) ,REC11) ,RE(12)
.832,.705,.442,.384,.708, .99}
RE(13),REC(!14) ,REC15) ,REC14) ,REC17) ,RECIE)

.$10,1.150

RE(19) ,RE (20>
2.03888E-04,],!02%1E-04,4.28777E-04,-5.70207E-04,1.08410E-03,3,00565E~

RB{C(1),RB1<{2>,RB1¢(3) ,RB1¢(4) ,RE1<(5),RBL(&
4,31980E-04,8,17307E-04,~-2,94015E~04,-5.74031E-04,-4.90479E-04,1,28432

RB1(7>,RB1¢8),RB1¢(?),RB1<10)> ,RE1C11) ,RB1CI2)
2.72494E~04,5,20521E-04,5.44809E-04,5.5941 45~04
RB1(13),RB1(14),RB1¢15) (RBL ({4
4.99312E-03,~3.32B12E-03,-1.15559E-02,3.04418E-03. -1 .55232E-02,-3.5014

RE2(1),RB2(2),RB2¢(3>,RB2(4) ,RB2¢5) ,RB2( &)
-4.0B232E-03,1.74238E-03,7,47312E-03,1.18140E-02,1.01579E-02,~4.,1521 4E

RBZ2(?7) ,RB2(8) ,RB2(¥) ,RB2(10),RB2(11>,RB2¢(12)
-46,31063E-03,-1.03807E-02,~1.14217E-02,~-1.55479E-02

RB2(13),RB2(14) ,RB2¢13),RB2¢14)
6.946874E-02,4,.51302E-02,5.93301E-02,2.33543E-1,2.9331{BE~02,-2.453B5E-0

R83(1),RB3I(2) ,RB3(3) ,RB3(4) ,RB3(%}) ,RB3(&)
~3.18502E-02,-5.34343E-02,~-7.201Y0E-02,-8.40307E~-02,~-7.1117E-02,8,0334

rRB3(?7>,RB3(8) ,RB3(?) ,RB3¢10) ,RB3(11) ,RB3C12)
?.468348E-02,! ,1B477E-01,1 .33039E-01,1 .533?4E-01
RB3(13),RB3(14>,RB3(15>,RB3(14)
l.27844,1.25145,1.2204€,1.0970%,1.12251,1.04857
RB4<1),RB4(2),RB4¢(3),RB4(4) ,RB4(3) ,RB4( &)
?.74032E-01,08.70390E-01,7.20B04E-01,35.47144E-01,3.23482E-01,1.343¥8
RB4<(7) ,RB4(8),RB4(%> ,RB4(10) ,RB4<i]{),RB4C12)
1.44478,1.30434,1.355970,1.43100

RB4<13) ,RB4(14) ,RB4({2),RB4(14>

2.43941E-049,1 .42425E-04,8.01034E-03,-4.21571E-05,-2.81590E~05,-?,57 4494

RA1C1) ,RAL(2Y,RA1(3) ,RA1(4) ,RA1(S) ,RAL1(&)
-1.17420E-04,8.19948E-095, 1 ,33875E~-07,~4.?3733E~05

RAL(7) ,RAL(8) ,RAL(?) ,RAL 1D
~8.446841E-03,-3.8407¥E-03,-3.94324E~03,3,.25787E-04,-3,788B38E-04,1.2173

RA2¢1) ,RAZ2(2Y,RA2(3) ,RAZ(4) ,RAZ(S) ,RAZ( 4D
2.3%3%%€-03,1.24573E~03,~5.19547E-04,9,7875E~04
RA2(7) ,RA2(B) ,RA2(%) ,RAZ2(10)
.104731,,083%00%, .046831 18, .030839%, .02925%, . 0155328
RA3C1) ,RA3(2),RA3(3) ,RA3(4} ,RAI(S) ,RA3(4)
8.04277E-04,7.,474%57E-03,1 .08332E~02,-3. 4091 0E-03
RA3¢(7),RA3(B},RA3(P) ,RA3(10)
1.46008€E0,1.374608€E0,1.29741E0,{.2145%€0,1,11479E0,1.051P4E0
RA4(1) ,RAG(2) ,RAA(3) ,RA4({4) ,RA4(S) ,RAGL L)
?.30823E-0t,7.83191E-01,5.59249E-01 ,4.92899E~01
RAS(?Y ,RAA(E) ,RAA(S) ,RALCIDD
,007297%,.00104%7,.0010%516,.00097147,.0009009,.01782
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200 RERD REB!1.1:,REBi.2y.FREBY!. 3 ,REBl1¢4d) ,REB1(S) ,REB1v &>

2070 DATA L00S1224,,0401584,.000892%3,-.00123462,-.0010443, -, 0004157
2030 READ REB!(7? .REBL«3) ,REBLI{?) REB1+10: REB1:+11) . REBIC12)
2090 CATA L 53725085,~.0471523,~.0472288,~.04342 ,-,041194,,30477 &
210Q REmD REB2:¢!).REB2¢(2),REBZ(3),REB2:(4) ,REBZ(5) ,REB2(a?

2110 DATA ,420224,.33%4,.21715,.146454, ,0a3201,.03471

2120 RE~D REB2(7),REB2¢3) ,REB2(?) ,REBZ.10> ,REB2: 1|1 REBZ<1 2
2130 DT 3.55304,.33¢24d,.30999,.8343,.7433,1.2357

2140 READ REB3¢1) ,REB3:2),REB3¢(3:,REB3(4),REB3(5) ,REB3( 4>

2130 DAaT, 1,13807,1.13431,1.175%4,1,152%97,.9944,.837741

2130 READ REB3(?) ,REB3(8),REB3(?:,REB3(10) ,REB3(113 ,REB312}
2170 DAaTa L 308531,.238934,.58151,.47587,.,40017,.7B%3

2130 RErRD REB4(1» ,REB4Y 2) ,REB4¢ 3> ,REB4Cd) ,REB4(SH ,REB4 &)

Z21%0 DaTea 330321,.831%1,.75538,.74748, .244705,,3%445

2200 READ REB4( 7 ,REB4(3> ,REB4(%) ,REB4(10) ,REBd¢ 11 REB4 12}
2210 DATA 1,3,7,10,11,10,3,4,2.7

2220 READ RIB¢t) RIBC(2) ,RIB(3),RIBi4; ,RIB(S),RIB &) ,RIB(7!, ,RIBLUBY ,RIBC?» ,RIBCIO
Z230 [ATA 5.7,7,9.8,8,7.7,10,10

2240 RERD RIBC11,RIB(LIZ2)Y,RIB(13:,RIB(14),RIB(1%) ,RIB(18,RIBC1I72 . RIB(O1B),RIBCL?
VLRIBC20)

2200 DATa ,33..18,.15,.14..12,.10%5

ZZ70 READ RWATTCI) RWATTCZ: (RWATTY 30 ,RWATTC4) ,RWATT (S RWATT L s)
2230 DwTA L 0¥9,,09,.08,.07,.058,.047

2290 READ RWATT(F) ,RWATT(3) ,RWATT(?) ,RWATT (10 ,RWATTCL 1) JRWNATT(L Q)
2308 DmuTha 0.:%0,.0253,.0279,.03,.032,.0327%

2310 READ RWETT(1) ,RWETT 2y RWETT(3) ,RWETT(4) ,RWETT(5) ,RWETTL &>
2320 DATA ,033,.0329,.0321,.0311,.,0283,.02s5

2330 READ RWETTL7)» ,RWETT(B? ,RWETT(®Y ,RWETT(10; ,RWETT< 11} ,RWETT¢1 2>
23490 OAaTa 2.05.2.98,2.91,2.94,2.77,2.7

2350 READ RBW(1) ,RBW(2),RBW(3) ,RBIW(4) RBW(S) ,RBW{ &)

2350 DATA 2.43,2.34,2.41,2.26,2.05,1.84

2370 READ RBW(7! ,RBW(S) RBW(?) RBW(I10) ,RBWCL] ) RBW(L2)

=000 30TO SQ000:DIM RIGUE:21?

3001 ILU=2:IPOWR=1 200 :RVDL=2Z

3002 IE=1;:1G=0RESTACK=100!

3002 RI=1.94:ANG=78,.04:RING=,02:RIRF=,0195:RILEF=0"

2004 RWIND=Z! ;I1CLAS=4

2005 RIREL=0! :RODUR=4"' :RPDST=0"

3008 IFLmG=2;]1AGEFL=1

2007 RIQUE(P)=1"'::RIGQUECtS)=1"

3008 RGQUE=!!

3009 RFPERCQO=.1:I1PROG=0

2010 RSTERM=l!

3011 RRATE=1I0' :RaCTIV=10000"

SO0 7 3P i 56 3 o R 0 N N

5005 ‘# CENTERLINE DOSE CALCULATIONG. =

SO O R T

5015 FOR I=I TO #

S0Z0 PRINT

5025 NEKXKT I

SO3D PRINT TESCLID D " 0000 0300000005300 0305 0000 0 o 35 05 5 8

5035 PRINT TAB(LIO ) "#» INPUT COMPLETED - -

3040 PRINT TABC10)"# CALCULATIONS 8EING MaADE,. *

SIS PRINT TRB O L 000" Mt 0o 00000 60 20 006 0 20 0 3

$0%0 FOR (=1 TO %

G55 PRINT

T0&0 NEXT |

3025 I[F.IG=13THEN 7050

SOET 7R R 20 20535003000 0 002 N3

070 - * ELEVATED RELEMSE SCENARIQ EQUATIONS, =
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LA ERS T T 22T R FET YR FTT FE TS ¥ Ty

S074 1231 1RN=|

5073 IF(I2>4)THEN 7050

5080 [F(RN=1)THEN RN=2 ELSE Rh=|

SI00 RADIUS=RN#RSIGZ(IZ,ICLAS)

3105 RA=RSTACK~-RADIUS

S106 RCHIGCI2)=(RSIGMACI2,ICLAS) /RWIND ) %2, 71828~ ( (. S#RSTACK " 2)/(RSIGZ(12,ICLA%>
~23 -

5107 ‘PRINT USING"RCHIQ We.#e~~~* RWIND: dN, iU~ ~~~ RSTACK o#, W@~ "~~"  RCHIQC]Z
1 1RWIND s RSTACK

5108 “PRINT:INPUT“» HIT CARRIAGE RETURN. #",S

3110 IF(RACOITHEN 7000 )

5112 RMIN(IZ2)2RDISTCI2) /RWIND : RPLUME=RMINCI2Y,/3400!

3113 ON IFLAG GOTOD 3114,5137,5120,512%,5130,5135,5134

Sl 16 RT=RPOST+RPLUME:GOTO %145

5120 RQUE=]POWR®7,2E=-0B#RPERCO:RT=RIREL+RPLUME :GOTO 5143

5129 RAOUE=IPOLR®, D0072#RPERCO:RT=RIREL+RPLUME : GATO 5145

5130 RAQUE=IPOLR#®.}72#RPERCO:RT=RIREL+RPLUME:GATO 5143

5135 RAUE=IPOWR®,00072#RSTERM :RT=RPOST+RPLUME : GOTO 5149

5134 RAQUE=RRATExRACTIV:G0TD 5145

3137 RSUM@=0:RSUMAI=0

5138 FOR l&=1 TO 20

5139 RAHOLDCI1&4)=aRF(I&IN(2,71828*(-RLAMCISI#RIREL))

5140 IF(I&<=13)THEN RSUMON=RSUMON+ROQHOLD(! &>

5141 IFC(14>=1A)THEN RSUMQAI=RSUMQE+RGHOLD(I &>

5142 NEXT I8

5143 FOR I=1 TO 20

5150 ON IFLAG GOTO 5195,5143,5145,514%,51493,5145,5145

F(35 IF(RIQUE(I)=0)>TREN 5423

5134 RIQUEDCI )»=RIQUE(I)=2 71828~ (=RLAM(I >#RT):GOTO 51820

5143 IFCI<=13)THEN RIQUEDCI)=(RAHOLDC T > /RSUMGMN) «RQUER( (1 +RINGY*-1)w(2.71828~(-RL
AHC] ) #RPLUMED ) : GOTOD S180

SIé44 IF(1>=14)THEN RIQUED{I>=(RAHOLD¢(I ) /RSUMQAI ) #RQUER(1~-{(1/¢1+RING) ) )=(2.71B28"(
=RLAM( I ) #RPLUME? > %< 100! ~RILEF)>-100!):60TQ 3180

5143 IF(I<=13)>THEN RIQUEDCI1)=RQUE#C( (1 +RING>*—1)#RF(I)n{2,.71828*(-RLAMCI >#RT)»}:60
TO 3180

5170 IF(I>=i&4>THEN RIQUEDC( T =(100'-RILEF) /100! >#RQUE®(1-(1/C(+RING)))®RF(]) =2,
218284 (-RLAMCI >=#RT))

Si90 RARABS=2,71828"(-3.291 32« OG(RE(I)Y)-20.2284)+2,71828(5.4393SE-Q3#LOG(RE(I)
I3~ 10327#L0B(RE(I>>*2~-,1007%LOGCREC(I})>=10.3104

3185 RARABRS=RARABS+2,71028~¢ . 042779*L0G(RE(I)>—.8571 74w L0GC(RECI >>~2+3, 9?81 75*.06«
RE(I)H=17.240%9)

5190 RARATT=RARARS+2.71828* (~,0702149# . 0G{RE(1))~2~,489728aL0G(RE(I>>~-10.0188>
5193 RBOME=RARAT T xRA#] 00!

5200 RATIO=RA/RADIUS

3201 “"PRINT:PRINT" #xmuuunstnn®

[202 ‘PRINT USING"RARASS: HW.#W *~*+ RARATT: #He. HH " "~~" :RARABS IRARATT

5203 “PRINT USING"REONE: #é#. 0@~~~ RATIOQ: W#.H#~***" RBONE;RATIO

5204 ‘PRINT:INPUT"= HIT CARRIAGE RETURN, =" ,S

53205 IF(RATIOQ>=|0)THEN 3330

3210 RM=RMUS(I)#(RADIUS+RA)*100

3213 IF(RM)=8,73)THEN 35240

3220 IF(RM>=5_.S)THEN 3524%

3223 IF(RM>=1 ,3)THEN 5230 ELSE 11=t1:G60T0 S2%0

5230 IF<{RM>=2,5)THEN 3235 ELSE [i=10:60T0 329¢

5238 IF(RM>=3 3)THEN $240 ELSE [1=%:G60T0 S2%0

3240 IF(RM>=q S)THEN [1=7:G0TD 5290 ELSE 1!=8:G070 3290

5243 IF(RM>=4 S5)THEN 3230 ELSE [1=4:60T0 32%0

5290 1F(RM>=? ,B)>THEN 525% ELSE 11=%:(0T0 %290

S255 IF(RM>=g 25)THEN [1=a3:G0T0 9290 ELSE 11=4:G60T0 5290
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3240 IF{RM)>=15)THEN 5280

5245 IF(RM>=9,3)THEN 5270 ELSE I1=2:G0T0 329¢

9270 [F(RM>=}1)THEN 5273 ELSE 1i=1:G0T0 S52%0

5275 IF(RM>=13)THEN I1=13:G0T0 5290 ELSE [1=12:G0T0D 5290

5290 IF(RM>={?7)THEN 5285 ELSE 1i=14:60T0 5270

5285 IF(RM>={?)THEN I1=14:G0TD 5290 ELSE I[1=13

5290 RM=RBL(]1)mRATID 3+RB2(Ii)*RATIO*2+RB3I(I1)*RATIO+RB4A(]1 1)

3293 IF(RATIO0>=3,3)THEN 3323

5300 IFC(RATIO>=! ,75)THEN 3313

5305 IFCRATIO>=] ., 25)THEN 3310 ELSE 11=1:G0TO 53490

5310 IF(RATID>=] ,373)THEN [1=3:G0T0 5340 ELSE [1=2:GOTQ 5340

5313 IF(RATIOQ>=2,25)THEN 35320 ELSE 11=4:60T0 3340

$320 IF(RATIO=2.75)THEN [i=4:G0T0 5340 ELSE [1=5:50T0 S340

5325 IF(RATIO>=&)THEN 3333

5330 IF(RATIO>=4,3)THEN [1=§:;G0TO 5340 ELSE I1=7:G0TO 3340

3335 IF(RATIO>BITHEN 11i=10:G0T0 3340 ELSE [i1=?

5340 RUSZ=RAL(11)aRBONE~I+RAZ2(11)*RBONE2+RAS(I 1) *REBONE+RA4(I 1)

5345 RZ=RUSZ#*RM/RMUS(I) :1G0TO0 5345

3350 RUSZI=RMUSC([)=RADIUS

5355 RUSZ=H.74411E-04#RUSZ2*3~.,0349%71 #RUSZ~ 2+ .548407#RUE2+,023132%

3340 RZ=RUSZ/RMUSC(I>

5343 RTHETA=ATN(10000/(RA®IDO+RZD)

5344 ‘PRINT:PRINT USING"I1 #w# RUSZ: ##.W8*~"* RMUS{1): HA.g8~~~"" 1] RUSZ ;RMU
SCI

5347 “PRINT USING"RBONE #é.W@~~~* RZ: W@, #%4*** RTHETA: #H#. W0~~~ ;RBONE;RZ jRT
HETA

5348 ‘PRINT USING "RALCI1) #e. M¥~*~* RAZ(IL1) HA WHEA*~"RA[(I]) RAZCTL)

5347 “PRINT USING"RAI(I1) #H, a4 *** RAA([1) B4R WE- "% RAF(T]1);RAG(TIL tPRINT I IN
PUT*# HIT CARRIAGE RETURN. =*,S

3370 REBTWO=RMUS(I) #RZ +RBONE

53735 RB=REDL (RIBCI))#RBONE~3+REB2{RIB(I))»RBONE”2+REB3(RIB(I})»RBONE+REB4(RIB(I>

?

8377 IF((RIBCIY »=2! YANDC(RIB(1)<{=4q!)>THEN RB=2,7182B~(RB)}

5380 RSYm(RIQUED(I)>®#3.7E+10#RYLDC(1))/(RWIND®314,.1B#(RADIUS#100)>"2)

383 RH=RTHETAC10

5390 RFING=m2,7182B*(=RBTWO#¢1/C0S{0)))+4»2,718204 (-REBTWO#( 1/COSCRH)))>+2#2,71828"
(=-REBTWORC1/COS{2#RH) >

5398 RFINGaRFING+4#2,71B828~(-RBTWO( ! /COS(3nRHI I >+2%2.71828~ (~-RBTWO»(1/C0S{4=RH)
P2+4%2,71820% (~RBTWORC | /COS(S#RH) > >

5400 RFINGaRFING+2#2,71828~(~RBTWOR(1/COSCA%RH) > )+4u2,.710204(~RBTWO* (1 /COS(7#RH)
Y +2%2,71820(-RETWORC1 /COSC(BaRH) >

5409 RFINGRRFING+4#2,71 8284 (-REBTWO#( 1 /COS{PRrRH) > +2.71828" (~-RBTWO# (1 /COS(RTHETA?
)2

5410 RFING=RFING#RH/3

5413 RPHI=RB®*RSV*(RADIUS*100)“ZRFING/ (2! »(RA#1QD+RZ))

417 [F{RNm1i)THEN 5420

5418 RORATE{] )= 44#RPHI#RE(]) #RARABSE/ 20 .79

5419 RORTIS(I )=, 44uRPHIRE(L) #RWETT(RIBC(II)#RBUW(RIB(I)>#2,71828* (~RWATT(RIB(I) ) »
S)/17361:60T0 5423

3420 RDRATE(I >=RDRATE(1)+ .34wRPHI#RE([)#RARABS/20,7%

3422 RORTISCI )=RDRTIS(E)+.34#RPHIMRE( I} #RUWETT(RIB(I))aRBW(RIB(]))w2,71828*(~RWAT
T(RIB(I))uS)/ 17361

5429 NEXT 1

9427 IF(RN=m2)THEN 3080

5430 RORWBC(IZ2)=0! :RDRTH(12)=0' tRWBTIS{(I2)=0!}

F432 IFCCRMINCIZ) /34001 )< ' )THEN 35434

5433 RHR(I2)=RHR(T2)+1 ' : RMIN{I2)=RMINCI2)-3400! : GOTO 3432

3434 RMINCIZ2)=RMINCI2)/40! 0N ILU GOTO $5450,3450

433 IF{RDIST(IZ}<>S00!'YTHEN INPUT*#® HIT CARRIAGE RETURN TO CONMTINUE. #*.5

S434 PRINT:PRINT"#suanannnpunnunnnss RESULTS suampnnnnutnttann®
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5437 PRINT:PRINT USING"RECEPTOR DISTAMCE (METERS) : HWHHHHN , #" ;RDISTCIZ)

S440 PRINT:PRINT"DOSE RATES FOR [INDIVIDUAL RADIONUCLIDES:"

5445 PRINT :PRINT"ISOTOPE" ;TABCL 1) *(REM/HRY " ; TAB(25) " 1 SOTOPE" ; TAB(35) " (REM/HR) "
5450 FOR I=! TO 10

5440 RDRWB(IZ)=RDRWB(I2)+RORATE(I}+RDRATEC(I+1{0)

93442 RWBTISCIZ2)=RUBTIS({2)+RORTISCII+RDRTIS(I+10)

3445 NEXT !

5475 GOTQ 4930

5482 LPRINT:LPRINT :LRRINT :LPRINT" ITTYTTITIIIZII L
SA03 LPRINT " S st s 0 50 000 0 0 S A 0 0 00 RESULTS 590 00000000000 0000 0300 000 ST
ELTIT TR Y o

S484 LPRINT" TrT YTl
5490 LPRINT:LPRINT USING® RECEPTDR DISTANCE (METERS) :HéHHA#KME . A" ;RDIST(IZ2)
493 LPRINT:LPRINT TaAB(S)"PLUME TRAVEL TIME FROM*:LPRINT USING" INITIATION QF

RELEASE : wé# HOURS AND WW.# MINS.";RHRC(I2) :RMINCIZ)
5494 LPRINT :LPRINT USING* CHI/Q VALUE: WH.WN~~~~7 ' RCHIQCIZ?
S900 LPRINT:LPRINT:LPRINT TAB(1P?)"DOSE RATES FOR INDIVIDUaAL RADIONUCLIDES:" :LPRI
NT TABCL P ™ k3300002003000 ik 00 0 0
S505 LPRINT:LPRINT TAB(I)"RADIO~- AIR Scm DEPTH" : TaB(44) "RADIO- A
IR Sem DEPTH*
507 LPRINT TAB(4)*NUCLIDE"TAB{15)" (RAD/HR)"TAB(27) " (REM/HR) "TAB(43) "NUCLIDE"TAB
(S " (RAD/HR)Y"TAB( &6) " (REM/HR} " ; LPRINT
%10 FOR I=} TO 10
9519 LPRINT:LPRINT USING" & L LN ] lelalade LIS 1 Mlakahe * & LL IR 1 Rkl ]
. AR anr o MIDS(SITOP, I#4,4) sRDRATE(T )Y ;RDRTIS{(I) sMIDe
(SITOP,<I1+10>n4,4) ;RDRATE(I+10) ;RDRTIS(I+10)
5520 RDRWEB(I2)=RDRWB(I2)+RDRATE(I)+RDRATECI+10)
5522 RWBTIS(I2)=RWBTISCIZY+RDRTIS(I)+RDRTISCI+10)
3525 NEXT |
B530 LPRINT:LPRINT:LPRINT TAB(13)"WHOLE BODY EXTERNAL DOSE FROM THE ELEVATED PLU
ME ™ tLPRINT TABC LT % 500 000000 00 0055300038 30002000 0 0008 0330 90 0538 20
FITTEIYYIELERE YL A
3533 LPRINT:LPRINT USING" AalR (RAD/HR): HWH, AW~ ~~~ " Scm DEPTH (R
EM/HR) : #W. . #8*~~~"RDRUB(I2) s RWBTIS(IZY
4950 [2=[2+1:G0T0 3073
SPES  C BT R
4990 “m ELEVATED PLUME HAS TOUCHED DOWM, »
AR T TET P TR I PR T LT PR YR Y Y
7000 ON ILU GQTO 7001,7010
7001 INPUT"s HIT CARRIAGE RETURN TO CONTINUE, »°.S
2002 FOR 1=1 TO 17
7003 PRINT
7004 NEXT I
7005 PRINT:PRINT USING"PLUME HAS TOQUCHED DOWN BETWEENHHA®HN . # “3RDIST(IZ2-1):PRIN
T USING*ANDWWHNGd . # METERS., "jRDIST(IZ2Y
7007 PRINT*CHELCK SUMMARY TABLE FOR REMAINING DISTANMCES.":PRINT:G0TC 7034

7010 LPRINT:LPRINT:ILPRINT ILPRINT TEBCTPY ™ 4050000 0000000 0000000000 000000 0030 5000000 90 0 O
”l

7015 LPRINT TABC19)"% ELEVATED PLUME HAS TOUCHED DOWN %"

7017 LPRINT USING® BETWEEN HWN#H.N OND WWHH#.H METERS. ";:RDIS
T(12-1) ;RDIST(I2)

7030 LPRINT TAB(19)"* SEE SUMMARY OUTPUT LISTED BELQOW. .

7035 LPRINT TABCL DY ™ M50 0000000 0000550000 0000 3000002 ™

7034 FOR 15=[2 TO &

7037 RCHIQ(IS>=<RSIGHA(IS,ICLASJ’RNIND)*2.?1828‘-<(.SiRSTﬁCK“2)xtRSIGZ(IS.lCLﬁS)
~2))

7038 NEXT 15

- LB TTE X FYRI LS EEYNSTEEEET R L LS L AL L AL LD ]

704% % GROUND RELEASE SCEMARIQ EQUATIONS., =

FOAE 7 T
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NS0 ON O IFLAG G0T3 FOSS,F120,7125.7120,7135,7140,7145
7094 #xx [SOTORPIC PATHWAY , #w+

T0S5T RQLIB=D! ;RATH=] '

7058 IF7{1E=t MR 12522 THEN 7073

TsD FOR =1 TO 13

TN4S RFIB=ROLIB+RIQUECT»#RDFC I

TN70 ONEXT |

7071 [F{lEsSL:THEN 14=[2 ELSE [4=1

FOF2 FOR [5=i4 TO &

7073 [FCIB=1/THEN RWBTIS(I5)=iROWB#RSIGMACIS,ICLAS) i RWIND ELSE RMBTIS: [Sr=C (RC
BH*RSIGMACLIS, ICLAS) ) RWIND %2, 71328~ ( (S#RSTRACK 2y«
RSIGZLIS,ICLASY2)

7074 NEXT 15

TOFS FOR I=1s TO 20

TOR0 RATH=ROTH+RIQUE(I 1 #RDF{I>

70E% NEXT 1

7038 FOR IS=1 TO &

7037 IF(IG=!3THEN RDRTH(IZ3)=(RATH*RSIGMACIS, [CLAS) #. 23> ' RWIND:G0OTD 70°0
7023 RDRTH{IS)=RATH#RCHIQCIT)#*,23

7070 NEXT 1S

7119 30TO 8000

FT11%? “wmes GRASS RELESSE PaTHWAY, #sx

7120 ROWB=ROUE:30TO 7130

7123 “aa% CONTAINMENT LEANAGE - COOLANT IMVENTORY ., #*%x
7129 RAWB=IPOWR%?,2E-03I%RPERCO:GOTO 7150

T129 - aua CONTAINMENT LEAKAGE - GAP INVENTORY, #dx
7130 ROWB=IPILR*,00072#RPERCD:+G0TO 7150

7134 #we CONTAINMENT LEAKAGE - FUEL MELT, s#»

7135 RAWB=IPORw 07 Z#RPERCO;GOTN 7150

7139 Cwew CONTAIMMENT LEAKABE - MONITOR READING. #*#
7140 RGWB=IPOWR#,00072#RSTERM:50TOD 7150

F1dd “wex COOLANT LEAKAGE. ww#a

7145 ROWP=RRATE#RACT IV, 01 48&7

7150 RQTH=RAWSB

7155 “wew DECAY FUNCTION FOR AGE < 1 Day., #x#*

Fled IFYIAGEFL=0)THEN 7171

712 IFCIFLAGL:4)XTHEN RT=RIREL ELSE RT=RPOST

7153 (F(RT»=24!'3THEN 7171

7145 ROWE=RQWB#*(11'#(2,71828 (-, #RT) )3

P70 RATH=RATH#( . 3442, 721328~ CRT/22! 1))

7171 IF(CIE=1ANDCI2>43)0THEN 7180

T172 IFCIE=1)THEN 14=12 ELSE [d=1

7173 FOR IS=14 TO &

7174 IFCIG=i2THEN RWETISCIS)=(RGWB#RSIGMA{IS, ICLASIRIZ.S3P)/RWIND ELSE RWBTIS(IS
= RQWDB*RSIGMACIS, ICLAS) #33, 529 ) /RWIND I w2, 71 328"~ (
VIERSETACK " 23/ (RSIGZVIS,ICLASI 22D

7173 NEAT 19

7180 FOR 1S=1 TO &

7183 IF(IG=1,THEN RDRTH(IS)scROTH#RSIGMACIS, ICLAS #RIRF+, 25%1 . 04E+07 ) RWIND ;60OTQ
7175

7170 RDRTH{IS)=RATH#*RCHIGLIS)#RIRF#,25%1 ,0SE+07

7195 NEXT IS

2000 [FOCIE=]1JAND(L 2<=247 ) THEN [4=12 ELSE I4m|

8001 FOR I5=i4 TO &

2005 RCHIQ(ISY=RSIGMACLS,ICLAS)I-RWIND

8004 IFCIE=1>THEN RCHIQC(IS)=RCHIQ{I5)#2.71828°~(( ,S#RSTACK 2> (RSIGI 1T, ICLASY"2
1)

S010 RMINCIS)=RDIST (19 RWIND

8015 IFCCRMIMCIS)I/ 3400 3<1'X)THEN 3025

S020 RHROISHI=RHROIS +L ! sRMINCIS)SRMIMCIS)~3400! :GATO 2015

8025 RMINCIS)=RMIM(IS: 50!
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3030 MEXT IS
3035 ON LU GOTO 8037,8083
3037 IFCIE=1>THEN INPUT"# HIT CARRIAGE RETURN TO CONTINUE. =", 5
3040 FOR I2=! TO 3
3045 PRINT
80390 NEXT 2
3059 PRINT " snuusswauusuusns PLUME INFORMATION #xsnaxsusstpnn” iPRINT
8040 PRINT:PRINT TAB(3>"DISTANCE";TAB({4)Y"PLUME TRAVEL TIME" ;TAB(API*CHI/Q"
80462 PRINT TABC(3)*(METERS)";TAB(17) " (HOURS:MINUTES) " ;TAB( 39 "VALUE" : PRINT
8043 FOR IZ2=1 7O 4
9070 PRINT:PRINT USING® WHHEHNE, & W : WN. W W, W@ A" RDISTC(I2)
RHR{I2) iRMINCI2) 3RCHIQCI 2
2075 NEXT I2
3080 PRINT:PRINT:PRINT:INPUT"® HIT CoaRRIAGE RETURN TO CONTINUE. w* ,S:G0TO »240
8085 LPRINT:LPRINT:LPRINT :LPRINT TABCZP) ™ Mook 800 oo ok 00630 0000 0
BOP0 LPRINT" Saauaaess sttt nnnnnnamess PLUME [TRNFORMATI O 8500 0000000
LI TR Y LN
8099 LPRINT TAB(2P)" wusausntunnnttnnmnnnn” L PRINT :LPRINT
8100 LPRINT TABCIZ2Y*"DISTANCE™ ;TAB(31)"PLUME TRAVEL TIME™;TAS(3IP)"CHI/Q"
205 LPRINT TABC?)"(METERS) (MILESY Y TAB(IZY " {HOURS (MINUTES) " ; TAB(IP) "VALUE™ L
PRIMNT
3110 FOR [2=1 TO 4
112 ROMI=RDIST(I2)%,000&42
8115 LPRINT:LPRINT USING" LLLLELY N § LLLIE | LLE T 1 N )
Wi, W RDIST(I2) sRDMISRHRCTIZ2) jRMINCIZ) sRCHIGC] 2
)
8120 NEXT 12
2730 GOTO 9870
?740 FOR I2=1 TO 10
?770 PRINT
P780 MEXT i2
P790 PRINT" #statuusmumunmusnst SUMMARY 05000000 0 ¥
P800 PRINT:PRINT"nsunuudnn CALCULATED DOSE RATES wasswsss
9810 PRINT:PRINT" DISTANCE WHDLE BODY INFANT THYROID*

2912 PRINT" (METERS) {REM/HR) (REMAHRY "
?820 FOR I2=1 TO 4
2830 PRINT:PRINT USING" WHHEHE. N L LR | Rk e HWA Y eRDISTCTI2) sRWBTTSC

[2) yRORTHC(IZ)

840 NEXT 12

Y842 PRINT:PRINT:PRINT:INPUT"# HIT CARRIAGE RETURN TO CONTINUE. #",S

943 FOR 12=1 TO 10

Pa4é6 PRINT

9847 NEXT I2

2891 PRINT:PRINT:PRINT:PRINT :PRINT " #anunnusnnn CALCULATED COSES sussssstumran"
?852 PRINT:PRINT" DISTANCE WHOLE BODY INFANT THYROID®

2833 PRINT" (METERS) {REM> {REM> "

834 FOR 12=] TO &

5% RWBTIS(I2)=RWBTIS(1I2)#RDUR:RDRTH(]2)=RDRTH(12) *ROUR

2854 PRINT:PRINT USING" HHWNHA.N LL I 1 Sk alaie WH_ RNt RDIST(IZ) JRWBTISC
I2);RDRTH(I2)

$BS7 NEXT 12

2898 PRINT:PRINT:FRINT:INPUT"# HIT CARRIAGE RETURN TO CONTINUE. #",S

2940 GOTD ?93S

2870 LPRINT:LPRINT:LPRINT :LPRINT TAB(34) "#asannnusin”

PEB0 LPRINT Y %Sttt i 000 0 0 0 0 0 e M 3 SUMPASRY 0000000 0000 0000 000000 33003 B 00 0 30 3
ELTTI T T T o

2881 LPRINT TAB(I4) " #ausuunstsun”

7883 LPRINT:LPRINT:LPRINT TAB(24)"CALCULATED DQOSE RATES (REM/HR):"

PAAE LPRINT TAOBC 24D " M0t 0000 i 5 0 05300300030 0
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391 LPRIMTILPRINT TABL12)"DISTANCE" : TABC 34 "“WHOLE BODY " ;TaBLSPY " INFANT " tLPRIMT
TrB. " «METERS: CHMILEST" 1 TBr34) "Scm CEPTH" :TAB(SH
TCTHYROID! tLPRINT
3P FOR 12=1 T &
FRP3 ROMI=RDISTI2) %, 00062 LPRINT :LPRINT WSING® BHHHAAD B LE LI |
HR, By~ HE, HH A~ ROTST (120 1ROML (RIWB
TISCIZY ;RORTH:E T 2)
2EF4 MEXT I[2
896 LPRINT:LPRINT:LPRINT TAB(Z7)"CALCULATED DOSES <(REMS):"
FRAPT LPRINT TABLZ7 0 " W m et 20 W 500"
Y900 LPRIMTILPRINT TeBl12)"DISTANCE" ;TABC34) “WHOLE BODY " ;TABL S92 " IMNFNT ™ L LPRINT
TaB( 7" (METERS) FMILESY " «+TRBC 343 *Scm DEPTHY :TAB(SS
JHUTHYROIDY ; LPRINT
PROL FOR [2=1 TO o
P02 RWBTIS(IZ2)=RWBTIS(I2)#ROURiRDRTHC [ 2)=RORTH 1 2 ¥RDUR!ROM[=ROIST« 122+, 00042
FPI3 LPRINTILPRINT USING" LEL L LL L) L LI ] HH, BR"T
WH BBt  POISTO[2) sRDMI tRWBTISC(I2) i:RDRTHe I 22
7204 NEXT [2
PRI LPRINTILPRINT:ILPRINTILPRINT TABC 2@ 3 ™ M0 et o o o0 o 260 W
P20 LPRIMT™ 3330 0 a3 0t 36 et e COLCULATIONS COMPLETED % 4 5 5 5 o o 5 5 9 4 5 % % 4% %
"
FP2S LPRINT TABC 24 7 " S5 5200050 5305005 20 0o 05 0 2
FRR0 LPRINT (LPRINT:LPRINT:LPRINT 1 LPRINT ; LPRINT : LPRINT
F935 FOR Il=! TO 24
P40 PRINT
TP4T NEXT IL
P47 PPINT"# CALCULATIONS COMPLETED., ="
PFS0 PRINT:PRINTHOO YOU WISH TO RUN THE PROGRAM AGAIN?®
P35 INPUT"(RESPOND YES OR NO»; " .S
FPed [F{CLEFTHCS, 1o=*Y"YJR(_EFTH(S,1i="y "} THEN 77970
P?43 IFCILEFTE(S,1)="N"OR(LEFTS(5,1)="n">3THEN 30TQO 130355
PPE7 PRINT:PRINT"ENTRY NOT LNDERSTOQD = PLEASE TRY AGRIN.":PRINT:i30T2 ??55
270 PRINT;PRINT" INPUT 1USER NAME."
P¥7T INPUT"(EX: JOHN DOE’: " .3
QRFT IF(S5<»*")THEN 3ShNAME=aS
FP30 PRINMT:PRINT"INPUT TODAY’S DATE."
PFES INPUT"«Ex: S5-20-82 DR 5 MaY 82>: ".5
79387 IFUS<>*")THEN SDATE=S
F9e0 RRINT:PRIMT" INPUT CURRENT TIME."
FPS INPUT"{EX; 1735 OR 5:3%5 PM EST): *,STIME
18000 FOR [I=!{ TO 1D
10005 PRINT
10010 MEXT 1
LOOLS PRIMT TRABC I ™ St o 35000 o 3330909000 30 00 933
10020 PRINT TAB(E»"» WAIT-IRDAM 1S SEARCHING FOR s
10023 PRINT TAB(32)"» THE NEXT PIECE OF THE CODE. #"
10030 PRINT TEABCE D “ 9630303 5005543056905 30606006 P09
10035 FOR [=1 TO ¢
100480 PRINT
189045 NEXT 1
100S0 CHAIN"B: [RDAMTHR.COM® , 20
10055 PRINT :PRINT"#* PROGRAM COMPLETED. #*:PRINMT:PRINT"» IRPCAM SIGMING QFF, =" PP
INT
11200 END
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IRDAM/HRAITH Comparisons

For ground level release calculations, the most important factors in
determining doses received are the X/Q values and semi-infinite dose
conversion factors used. IRDAM uses X/Q values calculated from 4, and
o, values in WRAITH (Scherpelz, Borst and Hoenes, 1980) using the equation:

where ; is the windspeed.

Minor differences between IRDAM and WRAITH appear in X/Q calcutations
because WRAITH can take into account building wake effects and other factors
not included in IRDAM.

Dose conversion factors provide another source of difference between the
two models. The factors used for each are shown on the first table of this
appendix. Generally the factors used are within a factor of between two and
three of each other, the exception being 83mkr, a low energy gamma emitter
with a low gamma yield.

Any differences between IRDAM and WRAITH for ground Tevel external dose
calculations can be accounted for by differences in X /0 values and dose
conversion factors, if it is also remembered that IRDAM does not calculate
decay in plume transit for the ground level release case.

Table 2 is taken from NUREG-0851 (U.S. NRC 1983} and compares WRAITH
results with those obtained from the nomograms in NUREG-0B51. For the purpose
of comparison the dose kernels have been normalized with regard to decay in
transit and daughter ingrowth. Table 3 makes a similar comparison using doses
calculated from IRDAM.

Other tables in this appendix show comparisons of calculations made using

finite plume geometries for dose due to shine from elevated plumes. IRDAM and
WRAITH results are shown for both radionuciide-specific and gross releases.
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TABLE 1. Dose conversion factors

Semi-infinite dose conversion
factors (rem-m3/Ci-hr)

Radionuclide IRDAM WRAITH Ratio IRDAM/WRAITH
83my 8.62 x 103 2.00 x 105 2.1 x 10°2
85my 1.33 x 1072 1.27 x 1072 1.06
85 1.84 x 10-0 1.97 x 10-0 0.93
87yr 6.75 x 10~2 7.22 x 1072 0.97
88 1.68 x 1073 1.68 x 10-3 1.01
89r 1.89 x 1073 1.59 x 1073 2.96
131mye 1.04 x 101 9.30 x 10-0 1.12
133mye 2.89 x 1071 2.69 x 1071 1.07
133ye 3.36 x 1071 2.90 x 1071 1.16
135myq 3.56 x 1072 3.80 x 1072 1.09
135¢¢ 2.06 x 1072 2.06 x 1072 0.99
137ye 1.62 x 1072 1.43 x 1072 2.40
138ye 1.01 x 1073 1.01 x 1073 1.23
134¢s 9.66 x 1072 1.41 x 1073 0.68
137¢s 3.70 x 10-2 5.35 x 1072 0.72
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TABLE 2.

Comparison of total body dose kernels calculated by WRAITH and
by Nomograms for the straight-line Gaussian plume model

Total body dose kerne]s*

Downwind
Release height distance Stability WRAITH Nomograms** Agreement ratio
nctide  (n) ) grase RS KWREST KRy
85 r 100 400 B 2.34 x 1078 3.96 x 10-8 1.69
100 800 G 2.10 x 1078 9.72 x 1078 4.63
100 1609 £ 1.81 x 1078 2.88 x 1078 1.53
87xr 100 400 G 6.13 x 1070 57.6 x 107° 9.40
100 800 C 6.64 x 1076 9.54 x 1070 1.44
100 1609 A 3.10 x 10~/ 7.20 x 1077 2.32
88¢r 100 400 F 1.66 x 1075 10.8 x 10~3 6.51
100 800 A 6.67 x 1078 10.1 x 1076 1.51
100 1609 B 7.08 x 1076 7.92 x 107P 1.12
8% 100 400 A 0.72 x 107° 3.35 x 1078 4.65
100 800 E 0.42 x 107> 1.37 x 107° 3.26
100 1609 G 0.34 x 107° 1.19 x 107> 3.50
133ye 100 400 B 3.99 x 1077 6.84 x 107 1.71
100 800 F 3.08 x 1077 8.28 x 1077 2.69
100 1609 D 2.82 x 1077 3.67 x 1077 1.30



TABLE 2. (contd)

Total hody dose kernels”

S-11I

Downwind
Release height distance Stability WRAITH Nomograms** Agreement ratio
Nclide  (m) ) gras XIREST  RERST R,
135ye 100 400 D 2.39 x 107° 7.20 x 10~° 3.01
100 800 A 0.82 x 10°° 1.87 x 107® 2.28
100 1609 E 2.14 x 107° 3.17 x 1070 1.48
137ye 100 400 E 1.31 x 107® 7.20 x 1070 5.50
100 800 A 4.72 x 1077 11.6 x 1077 2.46
100 1609 G 1.29 x 107° 4.68 x 1075 3.63
138yq 100 400 B 0.98 x 107° 1.80 x 107> 1.84
100 800 E g8.24 x 106 23.4 x 10°0 2.84
100 1609 D 7.34 x 1070 10.8 x 1078 1.47

*Kerna1 units are (mrem/hr) {m/sec)/{uCi/sec).

**x {h,R,S) = 3.6 x x 1073 B{h,R,S), where B{h,R,5} is determined from the total body dose nomograms.



TABLE 3. Comparison of total body dose kernels calcutated by WRAITH
and by IRDAM for the straight-Tine Gaussian plume model

9-T1I

Total body dose kernels™

Downwind
Release height distance Stability WRAITH TRDAM Agreement ratio
welide  (m) (m) 5o IREST™  KIRGST K7k
85¢r 100 400 B 2.34 x 1078 3.1 x 1078 1.3
100 800 G 2.10 x 1078 2.3 x 1078 1.1
100 1609 E 1.81 x 1078 2.2 x 1078 1.2
87k 100 400 G 6.13 x 1078 1.8 x 107> 2.9
100 800 C 6.64 x 1070 1.3 x 107° 1.9
100 1609 A 3.10 x 1077 7.6 x 107/ 2.5
88y 100 400 F 1.66 x 1075 1.7 x 1079 1.0
100 800 A 6.67 x 107° 1.0 x 1072 1.5
100 1609 8 7.08 x 107° 8.0 x 1078 1.1
89y 100 400 A 0.72 x 1072 5.9 x 1072 8.1
100 800 E 0.42 x 107° 1.3 x 1075 0.3
100 1609 G 0.34 x 1072 1.3 x 1077 0.04
133ye 100 400 8 3.99 x 1077 5.6 x 1077 1.4
100 800 F 3.08 x 1077 2.8 x 1077 0.9
100 1609 D 2.82 x 1077 2.5 x 10~/ 0.9
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TABLE 3. {contd)

Total body dose kernels”

Cownwind
Release height distance Stability WRAITH IROAM Agreement ratio
Nictide  (m) . ik ST RIREST XK
135ye 100 400 0 2.39 x 1076 1.0 x 1070 0.4
100 800 A 0.82 x 10°° 1.1 x 107 1.3
100 1609 3 2.14 x 107° 1.2 x 107° 0.6
137ye 100 400 3 1.31 x 107° 1.5 x 10°f 1.2
100 800 A 4.72 x 1077 8.8 x 1078 1.9
100 1609 G 1.29 x 1076 1.44 x 10-7 0.1
138ye 100 400 B 0.98 x 10-5 2.3 x 1075 2.3
100 800 E g8.24 x 107° 1.1 x 107° 1.3
100 1609 D 7.34 x 1075 1.0 x 107° 1.4

*Kerna1 units are {mrem/hr) {m/sec}/{uCi/sec}.



TABLE 4.

Height: 25 m
Stability: F
Distance: 500 m

83y
85My
85r
87k
88y
89y
131my
133my,
133y
135myq
135y,
137y
138y,
134¢,
137¢ce
1314
1321
133;
134,

13571

between IRDAM and WRAITH

Isotopic release

Elevated release calculation comparisons

Windspeed: 2 m/s

Duration:

4 hr

Release rate: 1 Ci/s

each nuclide

*Finite pilume calculation

5 cm Depth Dose {rem)

ITI-8

TROAN WRATTR® TRDAW/WRATTH
3.94 x 10-6 1.04 x 1074 0.039
8.16 x 1073 1.61 x 1077 0.51
1.16 x 10~% 2.30 x 1074 0.50
4.76 x 1072 6.57 x 1072 0.72
5,20 x 1072 1.64 x 1071 0.32
2.52 x 1072 6.15 x 1072 0.41
3.41 x 1074 1.35 x 1073 0.25
3.14 x 1073 3.49 x 1073 0.90
3.68 x 10-3 5.30 x 1073 0.69
1.96 x 1072 3.81 x 1072 0.51
9.60 x 10-3 2.52 x 1072 0.38
4.24 x 1073 7.71 x 1073 0.55
4.24 x 102 7.95 x 1072 0.53
7.16 x 107° 1.56 x 1071 0.46
3.00 x 10-2 5.95 x 1072 0.78
2.14 x 1072 3.86 x 1072 0.55
8.80 x 10-2 2.20 x 1071 0.40
3.43 x 1072 6.18 x 1072 0.56
7.00 x 10-2 2.40 x 10-1 0.29
5.84 x 10-2 1.43 x 107} 0.41



TABLE 5.

Height: 50 m
Stabitity: D
Distance: 500 m

83mKT‘

B3My
85¢p
8-”I(r'
88y
89Kr
131myq
133mye
133ye
135myq
135y,
137ye
138y,
134¢,
137¢¢
1314
132
133;
134;

1351

between IRDAM and WRAITH

Isotopic release
Windspeed:
Duration:
Release rate:

2m
4 hr

Elevated release calculation comparisons

/s

1 Ci/s
each nuclide

*Finite plume calculation

5 cm Depth Dose (rem)

TROAM ~WRATTHF TROAM/WRATTH
1.42 x 10-6 2.25 x 107° 6.31 x 1072
5.28 x 1073 7.82 x 1073 0.68
7.44 x 1075 1.07 x 1074 0.70
3.03 x 1072 3.06 x 1072 0.99
3.26 x 1072 7.67 x 1072 0.43
1.62 x 1072 2.86 x 1072 0.57
2.12 x 10-4 4.44 x 1074 0.48
1.95 x 1073 1.46 x 1073 1.34
2.26 x 10-3 2.23 x 10-3 1.01
1.26 x 1072 1.77 x 1072 0.71
4.64 x 10-3 1.20 x 10-2 0.39
2.72 x 1073 3.58 x 1073 0.76
2.73 x 1072 3.72 x 1072 0.73
4.60 x 1072 7.23 x 107° 0.64
1.92 x 1072 2.76 x 1072 0.70
1.37 x 1072 1.84 x 1072 0.74
5.68 x 10-2 1.02 x 10-1 0.56
2.21 x 1072 2.87 x 1072 0.77
4,48 x 10-2 1.10 x 10-1 0.41
3.75 x 10-2 6.59 x 10-2 0.57
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TABLE 6. Elevated release calculation comparisons
between IRDAM and WRAITH

[sotopic release

Height: 50 m Windspeed: 2 m/s
Stability: F Quration: 4 hr
Distance: 500 m Release rate: 1 Ci/s

each nuclide

*Finite plume calculation

5 cm Depth Dose {rem)

83my 1.53 x 10-5 6.50 x 1070 0.23
85my 5.72 x 10> 8.06 x 1073 0.71
85¢r 9.64 x 1075 1.08 x 1074 0.89
87y 2.96 x 1072 3.08 x 1072 1.61
88y 5.20 x 1072 7.72 x 1072 0.67
89y 2.52 x 107 2.88 x 1072 0.87
131myq 2.12 x 1074 3.60 x 107¢ 0.59
133myq 2.06 x 1073 1.39 x 1073 1.48
133ye 2.03 x 10-3 2.28 x 1073 0.89
135myq 1.64 x 1072 1.78 x 1072 0.92
135¢e 5.56 x 1073 1.22 x 1072 0.46
137xe 3.41 x 1073 3.61 x 1073 0.94
138ye 3.99 x 10-2 3.74 x 1072 1.07
134¢g 6.44 x 1072 7.28 x 1072 0.88
137¢¢ 2.59 x 10-2 2.79 x 1072 0.93
131; 1.68 x 1072 1.87 x 1072 0.90
132 8.24 x 1072 1.02 x 10-1 0.81
133 3.15 x 1072 2.89 x 1072 1.09
134y 6.76 x 10-2 1.11 x 10-1 0.61
135 5.68 x 1072 6.62 x 1072 0.81
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TABLE 7.

Height: 50 m
Stability: F
Distance: 1000 m

83my
85my .
85
87y
88y p
89
131mye
133mXe
133yn
135mXe
135y,

137y,
138Xe

134Cs
137C5

1314
1321

133
138

1351

between IRDAM and WRAITH

1.36
5.04
7.80
3.40
3.68
7.44
1.96

1.85
1.98

1.10
4.68

1.33
2.77

5.00
2.06

1.41
b.12

2.42
4.76

4.20

Isotopic release

Windspeed:
Duration:

2m
4 hr

Release rate:

Elevated release calculation comparisons

/s

1 Ci/s
each nuclide

*Finite plume calculation

5 c¢m Depth Dose (rem)

I1I-11
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.63
.30
.95
.74
.01
.07
.42
.29
.05
.42
.13
.57
.82
.71
.54
.72
.24
.66
.69
.06

1076
10-3
1072

0.16
0.69



TABLE 8.

Height: 50 m
Stability: F
Distance: 2000 m

83my
85my,.
B85y
87kr
88y
89y
13imyq
133myq
133y,
135myq
135¢a
137ya
138ya
134,
137¢¢
1344
1324
133;
1344

1351

between IRDAM and WRAITH

Isotopic release

Windspeed:
Duration:

2m
4 hr

Release rate:

Elevated release calculation comparisons

/s

1 Ci/s
each nuclide

*Finite plume catculation

5 ¢m Depth Dose (rem)

1.27 x 10-6

5.24
7.40
2.57
2.97
1.02
2.24
2,04
2.46
7.12
4.60

2.86
2.03
4.52
1.90
1.38
5.16
2.14
3.67

3.55

10~3
10-5
1072
10-2
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1.68 x 1072

6.03
8.56
2.20
5.87
1.49
3.45
1.16
1.71
9.26
9.73
2.98
1.62
5.78
2.17
1.47
7.64
2.28
7.49
5.17

X

1073
1072
1072
10~2
1073
10-4
10~3
10-3
1073
103
1074
1072
1072
1072
10-2
10-2
1072
10-2
1072

0.076
0.87
0.86
1.17
0.51
0.69
0.65
1.76
1.44
0.77
0.47
0.96
1.25
0.78
0.88
0.93
0.68
0.94

0.49
0.69



TABLE 9.

Height: 75 m
Stability: 0D
Distance: 500 m

83my .
85my .
BSKr
8-"Kr'
88y
89y,
131mya
133myq
133ya
135myq
135y

137y,
138y,

134¢
137¢¢

131
132;

1331
134,

135;

5.60

3.42
5.68

2.73
2.82

1.40
1.26

.16

.60
.23

.02
.27

.70
.50

.76

= I i T B o N B N B # S ¥ ]

1.80 x

3.79
3.18

Isotopic release

Windspeed:
Duration:

Zm
4 hr

Release rate:

Elevated release calculation comparisons
between IRDAM and WRAITH

/s

1 Ci/s
each nuclide

*Finite plume calculation

5 cm Depth Dose (rem)

I1I-13

1.74 x 1076
4.69 x 1073
6.29 x 1072
1,82 x 1072
4.56 x 1072
1.69 x 1072
1.71 x 10-4
7.80 x 1074
1.14x 10-3

1.04 x 1072
7.21 x 1073
2,10 x 1073
2.20 x 102
4.23 x 1072
1.62 x 1072
1.10 x 1072
5.95 x 10-2
1.68 x 1072
6.46 x 10-2
3.86 x 102

0.32
0.73
0.90
1.50
0.62
0.83
0.74
1.55
0.63
0.92

0.45
0.96

1.03
0.87
0.93
0.89
0.79
1.07

0.59
0.82



TABLE 10.

Height: 76 m
Stability: D
Distance: 1000 m

8 3my
85my .
85¢
87yr
88y
8% p
131mye
133myq
133ye
135my
135ye
137ye
138ye
134,
137ce
131,
1324

133
134;

135;

6.68
4.40
6.20
2.38
2.61
5.36
1.82
1.66
9.20
8.72
3.84
1.08
2.06
3.82
1.60
1.14
4.56

1.82
3.48

3.06

Elevated release calculation comparisons
between IRDAM and WRAITH

Isotopic release

Windspeed:
OQuration:

2 m/s

4 hr

Release rate:

1 Ci/s
each nuclide

*Finite plume calculation

5 cm Depth Dose (rem)

111-14

1.01
4.21
5.89
1.65
4,23
6.41
2.10
7.75
1.06
8.39
6.69
9.28
1.69
3.97
1.50
1.02
5.48
1.57
5.76
3.62

»
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1079
10-3
10-3
1072
10-2
1073
1074
1074
10-3
10-3
103
104
10-2
1072
10-2
1672
10~2
1072
10~2
10-2

0.061
1.05
1.05
1.44
0.62
0.84
0.87
2.14
0.87
1.04
0.57
1.16
1.22
0.96

1.0?
1.12
0.83
1.16

0.60
0.85



TABLE 11.

Height: 75 m
Stability: F
Distance: 500 m

83my .
B5my
85y
87¢r
B8y
8%y
131mye
133mXe
133y,
135myq
135ya

137y,
138y,

134p,

131;
132

133;
134;

1351

between JROAM and WRAITH

Isotopic release

Windspeed:
Quration:

2m
4 hr

Release rate:

Elevated release calculation comparisons

/s

1 Ci/s
each nuclide

*Finite plume calculation

5 cm Depth Dose {rem)

6.28 x 10-7
3.47 x 1073
6.76 x 1079
3.89 x 1072
3.94 x 1077
1.92 x 1072
1.28 x 10-%
1.26 x 1073
8.92 x 10-%
1.15 x 1072
3.49 x 10-3
2,34 x 1073
2.94 x 1072
4.64 x 1072
1.84 x 10-2
1.09 x 1072
6.04 x 10-2
2.30 x 1072
5.04 x 10-2
4.24 x 102
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5.35
4.84
6.43
1.85
4.85
1.73
1.687
7.91
1.16
1.06
7.41
2.15
2.25
4.32
1.66
1.13
6.08
1.72
6.59
3.94

1077
1073
10-5
1072
10-2
107¢
10-4
1074
10-3
10°¢
10-3
1073
1072
1072
10-2
1072
1072
1072
10-2
102

1.17
0.72
1.05
2.10
0.85
1.11
0.77
1.59
0.77
1.08
0.47
1.09
1.31
1.07
1.11
0.96
0.99
1.34

00 ?6
1.08



TABLE 12.
Height: 75 m
Stability: F
Distance; 1000 m
83my 5.84
85my- 3.46
85 6.28
87y 3.18
88y 3.32
83r 6.68
131myq 1.29
133mye 1.25
133ye 8.04
135Mye 8.80
135y 3.40
137xe 1.04
138yq 2.4D
134¢s 4.20
137¢¢ 1.68
1317 1.05
132) 5.28
133] 2.06
1341 4.20
1357 3.70

Elevated release calculation comparisons
between IRDAM and WRAITH

X

>

>

Isotopic release

Windspeed:
Duration:

2m
4 hr

Release rate:

/s

1 Ci/s
each nuclide

*Finite plume calculation

5 cm Depth Dose (rem)

10~7
10-3
10-3
10~2
10-2
10~3
10-4

10-4

111-16

Ww N o= mn o= = B = O N @ = = O B = Y B O

.86 x 10~/
.50 x 1073
.08 x 107°
.69 x 1072
.34 x 1072
.58 x 1073
.57 x 1074
.46 x 1074
.08 x 1073
.65 x 1073
.02 x 1073
.57 x 1072
.74 x 1072
.09 x 1072
.55 x 10-2
.07 x 10'2
.64 x 1072
.62 x 102
.91 x 10-2
71 x 1072

0.85
0.77
1.03
1.88
0.76
1.02
0.82
1.68

0.74
1.02

0.48
1.09
1038
1.03
1.08
0.98
0.94
1.27

0.71
1.00



TABLE 13.

Height: 75 m
Stability: F
Distance: 2000 m

83my
85my .
85¢r
87k
88y -
89r
131y
133mya
133y,
135myq
135yq
137y,
138y,
134¢¢
137¢,

131y
132y

133
1341

13571

5.40
3.41
5.68

2.36
2.61

9.00

5.44
3.24

2.12
1.71

3.67
1.49

9.88
4.32

1.77
3.15

3.06

Elevated release calculation comparisons

between IRDAM and WRAITH

Isotopic release

Windspeed:
Duration:

2m
4 hr

Release rate:

/s

1 Ci/s
each nuclide

*Finite plume calculation

5 cm Depth Dose (rem)

x 10-7

x 105
x 102
x 10~2
x 10-4
x 10-4

x 10-4
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1.61 x 10-b
3.81 x 1073
5.34 x 102
1.39 x 1072
3.71 x 102
9.39 x 1074
1.41 x 10°%
6.57 x 10™%
9.25 x 10~4
5.77 x 1073
6.17 x 103
1.86 x 1074
1.02 x 1072
3.60 x 1072
1.35 x 1072
9.34 x 1073
4.76 x 10-2
1.42 x 102
4.66 x 10-2
3.23 x 1072

0.34
0.90

1006
1.70

0.70
0.96

0.93
1.89

0.79
0.94

0.53
1.14

1.68
1.02

1.10
1.06

0.91
1.25

0.68
0.95



TABLE 14, Elevated release calculation comparisons
between IRDAM and WRAITH

Isotopic release

Height: 75 m Windspeed: 2 m/s
Stability: F Duration: 4 hr
Distance: 3000 m Release rate: 1 Ci/s

each nuclide

*Finite plume calculation

5 cm Depth Dose {rem)

83my 72 x 10-7

5 3.47 x 1076 0.16
85my 3.66 x 1073 3.26 x 1073 1.12
85 5.76 x 10-5 4.76 x 1075 1.21
87¢r 2.04 x 1072 1.15 x 1072 1.77
88y 2.38 x 102 3.22 x 1072 0.74
83y 1.39 x 1074 1.36 x 1074 1.02
131myq 1.49 x 10-4 1.38 x 1074 1.08
133myq 1.39 x 1073 5.95 x 1074 2.34
133ye 7.80 x 10-4 8.11 x 10-4 0.96
135myq 3.80 x 1073 4.01 x 1073 0.95
L35e 3.40 x 10-3 5.48 x 1073 0.62
137ye 4.88 x 1072 3.68 x 107° 1.33
138ye 1.39 x 10-2 6.09 x 1073 2.28
134cs 3.63 x 1072 3.21 x 1072 1.13
137¢4 1.50 x 10-2 1.20 x 1072 1.25
131 1.04 x 1072 8.27 x 1073 1.26
1323 4.04 x 10-2 4.07 x 102 0.99
1331 1.73 x 10-2 1.26 x 1072 1.37
1341 2.71 x 10-2 3.73 x 10-2 0.73
135; 2.89 x 1072 2.85 x 1077 1.01
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TABLE 15. Elevated release calculation comparisons
between IRDAM and WRAITH

Gross release

Height: 50 m Windspeed: 2 m/s

Stability: F Duration: 4 br

I/NG: 0.02 Release rate: 1 Ci/s

Decay: O hr Plume touchdown: 2000-3000 m

*Finite plume calculation

5 cm Depth Dose {rem)

~TIRDRM —WRAITRF _ TROAM/WRATTH
500 m 2.13 x 10-2 2.41 x 10-2 0.88
1000 m 1.37 x 1072 2.24 x 1072 0.61
2000 m 1.00 x 10-2 1.94 x 1072 0.52
3000 m 8.93 x 1072 1.66 x 1072 5.38
8000 m 2.34 x 102 7.82 x 1073 3.00
20000 m 6.84 x 1073 2.50 x 1073 2.74

Thyroid Dose {rem}

IRDAM T7ATant) WRATTH {AduTE) “TROAM7WRATTHc*
500 m 3.18 x 1079 8.88 x 1072 3.58
1000 m 2.44 x 10-2 6.74 x 10-3 3.62
2000 m 5.10 x 1071 1.41 x 1071 3.62
3000 m 8.18 x 10-1 2.25 x 10-1 3.64
8000 m 5.70 x 1071 1.54 x 10-1 3,70
20000 m 2.30 x 10-1 6.81 x 10-2 3,38

**KWraith calculates adult thyroid dose.
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TABLE 16. Elevated release calculation comparisons
between IRDAM and WRAITH

Gross release

Height: 50 m Windspeed: 2 m/s

Stability: F Duration: 4 hr

I/NG: 0.02 Release rate: 1 Ci/s

Decay: 24 hr Plume touchdown: 2000-3000 m

*Finite plume calculation

5 cm Depth Dose (rem)

IR ~ WRATTHF TROAM/WRATTH
500 m 2.73 x 10-3 3.16 x 10-3 0.86
1000 m 2.50 x 1073 2.87 x 1073 0.87
2000 m 2.91 x 1073 2.41 x 1073 1.21
3000 m 8.12 x 1073 2.03 x 1073 4.0
8000 m 2.13 x 10-3 9.90 x 10°% 2.15
20000 m 6.22 x 107% 4,30 x 107* 1.45

Thyroid Dose {rem)

1n¥an u ek
500 m 9.38 x 1078 2.67 x 1078 3.52
1000 m 7.14 x 10-2 2.03 x 1072 3.52
2000 m 1.50 x 10 4.25 x 1071 3.52
3000 m 2.40 x 10 6.83 x 10-1 3.52
8000 m 1.68 x 10 4.71 x 1071 3.56
20000 m 6.76 x 10-1 2.14 x 1071 3.16

**Wraith calculates adult thyroid dose.

[11-20



TABLE 17. Elevated release calculation comparisons
between IRDAM and WRAITH

Gross release

Height: 60 m Windspeed: 2 m/s

Stability: F Duration: 4 hr

I/NG: 0.2 Release rate: 1 Ci/s

Decay: O hr Plume touchdown: 2000-3000 m

*Finite pTume calculation

5 cm Depth Dose {rem)

__TROAM _ _WRATTHRY
500 m 2.62 x 10-2 3.11 x 1072 0.84
1000 m 1.75 x 1072 2.86 x 1072 0.61
2000 m 1.35 x 1072 2.43 x 1072 0.56
3000 m 8.93 x 1072 2.05 x 1072 4.36
8000 m 2.34 x 102 9.24 x 1073 2.53
20000 m 6.84 x 1073 2.92 x 1073 2.34

Thyroid Dose (rem)

infan u ek
500 m 2.72 x 1077 7.55 x 1078 3.60
1000 m 2.06 x 101 5.73 x 10-2 3.60
2000 m 4.34 x 10 1.20 x 10 3.62
3000 m 6.96 x 10 1.92 x 10 3.62
8000 m 4.84 x 10 1.31 x 10 3.70
20000 m 1.96 x 10 5.80 x 101 3.38

**Wraith calculates adult thyroid dose.
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TABLE 18. Elevated release calculation comparisons
between IRDAM and WRA1TH

Gross release

Height: 50 m Windspeed: 2 m/s

Stability: F Duration: 4 hr

I[/NG: 0.2 Release rate: 1 Ci/s

Decay: 24 hr Plume touchdown: 2000-3000 m

*Finite plume calculation

5 cm Depth Dose (rem)

500 m 6.31 x 10-3 6.83 x 10-3 0.92
1000 m 5.26 x 1073 6.25 x 1073 0.84
2000 m 5.32 x 1073 5.31 x 10~3 1.00
3000 m 8.12 x 1073 4.52 x 1073 1.80
8000 m 2.13 x 1073 2.27 x 1073 0.94
20000 m 6.22 x 107¢ 9.96 x 1074 0.62

Thyroid Dose (rem)

ntan u *
500 m 7.98 x 1077 2.27 x 1077 3.52
1000 m 6.08 x 10-1 1.72 x 10-1 3.54
2000 m 1.27 x 1071 3.62 x 10 3.52
3000 m 2.04 x 10-1 5.80 x 10 3.52
8000 m 1.42 x 1071 4.01 x 10 3.56
20000 m 5.76 x 10 1.82 x 10 3.16

**Wraith calculates adult thyroid dose.
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