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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 Dose Assessment Model (!ROAM) 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 IRnAM including methods, 
models and assumptions used in calculations. IRnAM calculates whole IJody (5-
cm depth) and infant thyroid doses at six fixed downwind dist~nces between 500 
and 20,000 meters. Radionuclides considered primarily consist of nohle gases 
and radioiodines. In 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 t~is 
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 
IROA~. The User's Guide (~UREG/CR-3012, Volume 1) describes the setur and 
operation of equipment necessary to run IROAM. Scenarios for Comparing nose 
Assessment Models (NUREG/CR-3012, Volume 3) provides the results of calcula­
tions made by IROAM and other models for specific accident scenarios. 
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INTROOUCT!ON 

As part of the continuing emphasis on emergency preparedness, the U.S. 
Nuclear Regulatory Corrmission (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 scenarios. 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. Dose equivalents are calcu­
lated for the whole body (5-cm depth) and thyroid (infant) at six fixed down­
wind distances between 500 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-progranrned defaults that will enable the operator to make radiological 
dose estimates with a minimum of information. 

RELEASE OPTIONS 

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 bel ow. 

1. Isotopic Release 

In choosing this option, the user is provided with the following list of 
radionucl ides: 

(I ) 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-13!m ( 1 7) 1-132 
(8) Xe-!33m (18) 1-133 
( 9) Xe-!33 (19) 1-134 

( 10) Xe-135m (20) 1-135 

1 



The user provides information on a particular 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 
radionucl ides in the I ROAM 1 ibrary, as well as dose conversion factors 
derived from Kocher (Kocher 1980) for isotopes of cesium. These are 
listed below: 

Radionuclide rem-m3/Ci -hr 

83mKr 8.62E-3 

85mKr 1.33E+2 

85Kr 1.84EO 

87Kr 6.75E+2 

88Kr 1.68[+3 

89Kr 1.89E+3 

131mxe 1.04[+1 

133mxe 1.89[+1 

133xe 3.36E+1 

135mxe 3.56E+1 

13 5xe 1.06[+1 

13 7 Xe 1.62[+1 

138xe 1.01[+3 

134cs 9.66E+1 

13 7 Cs 3.70E+1 

Inhalation dose conversion factors from Regulatory Guide 1.109 are pro­
vided for the five radioiodines, based on infant thyroid dose: 
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Radionucl ide rern-m3/Ci-hr 

131 I 1.06[+7 

132 r 1.21[+5 ' 
13 3 I 2. 54[+6 

1341 3.18E+4 
13 51 4.97[+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 baserl on single 
radionuc1 ides. 

2. 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. Infonllation on the relative fraction of 
iodine and noble gas radionuclides can be input to further characterize 
the gross release. 

3. Containment leakage 

This method does not require input of infon!lation on release rate of 
radioactivity. Instead, this information is generated from input on the 
containment leak rate and the type of accident involved. It assumes that 
the source term is bottled in containment and is leaking at the specified 
rate. Three source terms based on accident type are available. They are 
fuel melt, 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 noble gas and iodine inven­
tory for the given type of accident and are calculated using the 
following: 

fuel melt: Ci = (MWe) - (7. 2 X I o-2 ) (LR) 
5 

gap release: Ci = - (MWe) (7. 2 x I o-4 ) (LR) 
s 

coolant inventory: Ci = - (MWe) (7.2 x 1o-s) (LR) 
5 
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where LR = percentage of containment leak rate per day 

Note that the fuel melt represents release of 100% of the core inventory 
Of aoble gaSeS, the gap release represents 1% and COOlant inventory 1 X 
10- %. The containment monitor 4quation is based on a release of 1% of 
case inventory being equal to 10 R/hr for a PWR or BWR--Mark III and 
I 0 R/hr for a BWR- -Mark I or I I. 

For source terms based on containment monitor readings, the following 
1nethod is used: 

Ci/s o (MWe) (7.2 x I0- 4) (LR) (R/hr)/A 

where 

A 0 104 in the case of a PWR or BWR--Mark I I I 
A 0 103 in the case of a BWR--Mark I or I I 

R/hr 0 the containment monitor reading 

4. Cool ant leakage 

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

Source Term Adjustments 

With the exception of the isotopic 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 1 ater, 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 lapse 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). 
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oT/oZ ("C/IOOm) Class 

oT/oZ < -1.9 A 

-1.9 < oT/oZ < -1.7 R 

-1.7 < oT/OZ < -1.5 c 
-1.5 < oT/OZ < -0. 5 0 

-0.5 < oT/OZ < 1.5 E 

1.5 < oT/oZ ' 4 F 

4 < oT/oZ G 

2. Sigma Theta 

3. 

The sigma theta method assigns stability class based on the standard 
deviation of the wind direction (IJ.S. NRC 1980) 

_Q;J (degrees) Cl ass 

a, > 22.5 A 

22.5 ) ae > 17.5 B 

17.5 ) ae > 12.5 r, 

12.5 ) ae > 7.5 0 

7.5 ) ae > 3.8 E 

3 .B ) a, > 2 .I F 

2 .I ) ae G 

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 
stability class, IRDAM takes the windspeed and stability class into 
consideration and alerts the user to mismatch of input, either choosing 
compatible default value or rerunning the stability class calculation. 
user makes a direct input of stability class which is inconsistent with 
windspeed already input no warning is provided. 

a 
If the 
the 
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Default Values 

IROAM 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 choosing a default value, IRDAt~ will inform the user of the 
nature of the Qefault and provide the opportunity to change it if so desired. 
The following default values are built into !ROAM: 

Wind speed: 

Release Neight: 

Effective Stack Height: 

Stability Class F: 
E: 

Wind nirection: 

Containment Inventory 
(Release Rate for Contain~ent Leakage): 

Coolant Activity (for Coolant leakaqe): 

Iodine to Nohle Gas Ratio: 

Time Between Shutdown and Release: 

Age of Material: 

Iodine Filter Efficiency: 

Containment Leak Rate: 

Duration of Release: 

Ground Level Release 

2 m/s 

Ground Level 

50 m 

(for Windspeect < 5 mjs) 
(for Windspeerl ) S mjs) 

"'o Predominant nirection 

Fuel Melt 

10 \JCi fcc 

0.02 

0 hr 

<I day 

95% 

0.1%/d (PWR or BWR--Mark III) 
0.5%/rl (BWR--Mark I or II) 

R hr 

Calculations for the grounrl level release case are performed using thP 
following equation: 

DR" (O)(>JO)(CF) 

Where 0 is the release rate, CF is the semi-infinite dose conversion 
factor and X/0 is the atmospheric dispersion factor. For whole body dosE~S 
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the conversion factors are based on a semi-infinite cloud geome!ry. For 
thyroid doses, a breathing rate for infants is included (0.25 m /hr). 

-Values for XJQ are calculated from the following matrix 
(in units of 1/m2) in !ROAM where U is the mean windspeed: 

of Xu /Q values 

PASQUILL STABILITY CLASS 

Nonnalized Dispersion Factors 

Distance 
m E 

500 2.25E-5 7.35E-5 1. 70E-4 4.53E-4 B.74E-4 2.26E-3 5.07E-3 

1,000 2.38E-6 1.59E-5 4.69E-5 1.34E-4 2.78E-4 6.55E-4 1.4 7E-3 
2,000 4.30E-7 2.80E-6 1.40E-5 4.59E-5 1. 28E-4 2.24E-4 5.06E-4 

3,000 3.00E-7 8.94E-7 6. 77E-6 2.40E-5 4.84E-5 1.21E-4 2. 73E-4 

8,000 1. 26E-7 1.66E-7 1. 24E-6 5.49E-6 1.24E-5 3.17E-5 7.13£-5 

20,000 5.68E-8 7.44E-8 2.82E-7 1.67E-6 4.07E-6 9.27E-6 2 .09E-5 

XJQ 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 level cases calculated under the Isotopic Release Rate option, 
the X/Q values and semi-infinite dose conversion factors are employed directly 
for each specific radionuclide under consideration. Note that since !ROAM'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 release, the age of the material is taken into con­
sideration to correct for the different relative fractions of radionuclides 
present in the noble gas 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 gas activity is assumed to be 133Xe and all the radio­
iodine is assumed to be l31I. If the age of the material is less than 24 hr, 
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the calculated doses are still baserl on 133xe and 1311, hut are corrected hy a 
time variant function. This function represents the ratio of doses received 
ff2~ the a~~~al radionuclide mix to those received from a single radionuclide 
( Xe or · I) 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 
the 1 ~~dionuclide mix (DR2) is related to the dose rate from an equal activity 
of Xe (OR 1) by the equation: 

DR 2 = (DRJ) 11.0 exp (-t/10) 

where t is the int~rval between reaction shutdown and the initiation of the 
release. 

For radioiodines, the corresponding equation is: 

IRDAM 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 pl uf'l1e transit is not 
calculated. 

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

Ground level 
Finite Plume Correction Factors 

Distance A 8 
Atmos ~he ric 

c 
Stability Class 

I) E F G 

500 m 0.65 0.43 0.30 0.20 0.14 0.09 0.06 

1000 m 0.88 0.66 o. 50 0.33 0.25 0.16 0.11 

2000 m 0.94 0.85 o. 70 n. 50 0.35 0.27 0.1 q 

3000 m 0.95 n. 90 0.78 o. 60 n. 50 0.16 0.25 

8000 m 1.0 1.0 0.90 0.80 0.70 0.57 0.43 

20000 m 1.0 1.0 1.0 0.90 0.83 0.73 o. 64 
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Elevated Releases- Whole Body Dose Calculation 

Whole body doses from elevated releases are calculaterl by modeling the 
plume as a set of two concentric cylinders. For each of the six distances for 
which doses are calculated, it is assumed that only that portion of the plume 
between 100m upwind and 100m downwind will contribute to the dose received. 
It is further assumed for each distance that the plume is made up of two con­
centric cylinders, one of radius oz and one of radius 2 a (where oz is the 
Gaussian dispersion coefficient in the z direction). Eac~ of these two nested 
cylinders is centered at the release height (see Figure 1). 

where 

The total activity in the cylinders is given by 

() s = -:: (200) 
u 

S =the cylinder source activity in curies 
0 = the release rate in Ci/s 
u = the windspeed in m/s 

200 =the cylinder length in meters 

The activity is divided between the two nested cylinders so that 5n~ is 
in the inner cylinder and 44% is in the larger cylinder. This approximates a 
Gaussian distribution between the smaller cylinder and the surrounding 
annul us. 

131 izzard et al. provide methods for collapsing acyl indrical source to an 
equivalent line source at some distance (z) inside the cylinder. IROAM uses 
these methods, employing mathematical expressions of the curves in Blizzard, 
et. al ., to calculate gamma flux at the point P from each of the two cylin­
ders. 

The equation which provides the photon flux at Point P by collapsing the 
cylindrical source to an equivalent line source is (Blizzarrl et al. 1968): 

where 

B • Sv • F ( e , b 2 ) • R 2 

4> = 2 • {a + z) 

Sv = source gamma activity per unit volume 

4> = the photon flux (photons/cm2 sec) 

B = the buildup factor 

a =distance from the ground to the edge of the cylinder, which is the 
difference between the effective stack height and the radius of the 
cylinder 
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FIGURE 1. Cylindrical Source Geometry 



R =the radius of the plume 

z = the distance from the edge of the cylinder to the equivalent 
1 ine source 

The term Fie, b2) is the Secant Integral, defined by: 

-b2 sec e' 
,e e 
J 0 d e' 

where e is 1/2 the angle shown in Figure 1 and can be described as: 

e • arctan (100/a) 

The variable b2 is defined as: 

where u is the self-absorption coefficient of the source at the energy of the 
isotopeps emitted radiation and b1 is the product u•a where u 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-
1 a ted values (Blizzard et al. 1968) which depends on the energy of the emitted 
radiation and b1. Likewise, the linear attenuation coefficient, u• and the 
source self absorption coefficient, u , are calculated using equations 
as a function of energy derived from ~ least squares fit. The average 
energy, E for each radionuclide considered was determined using the equation: 

_,i (5000) 
e 

where E; is the energy of photons emitted from radionuclide i, fi is the 
frequency of emission of radiation with energy E;, and u· is the linear 
attenuation coefficient in air calculated for energy E· . 1 The calculation of 
the value of z, the distance from the collapsed equivaient line source to the 
leading edge of the plume as shown in Figure 1, is complicated, so polynomial 
least square fits were generated from calculated values in order to match the 
calculations in !ROAM 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 radioiodines in 
the whole body dose calculation. In cases other than the Isotopic Release 
Rate option, !ROAM 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 radionuclides. For an elevated gross 
release, for example, !ROAM 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 ISOSHLO 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 level methods, the elevated case makes no simplifying single-radionu­
clide 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 radionuclides used by !ROAM (at shutdown) are 
as follows: 

Noble Gas Fraction of Total Radioiodine Fraction of Total 

83mKr 0.013 1311 0.116 
85mKr 0.038 132! 0.164 
85Kr 0.000231 1331 0.222 
87Kr 0.070 1341 0.271 
88Kr 0.097 1351 0.227 
89Kr 0.120 TOTAL 1.00 
131mxe 0.00074 
133mxe 0.00376 
133xe 0.198 
135mxe 0.052 
135xe 0.048 
137xe 0.190 
138xe 0.169 
TOTAL 1.00 
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Elevated Releases- Thyroid nose Calculation 

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/0 
values for the elev<tted case are calculated differently. In particular, 

where 

(x/Q)E ~ 

(X/Q)~ ~ 

~ 

oz ~ 

the 
the 
the 
the 

ground level X/0 from the elevated release 
X/0 for a ground 1 evel release 
effective release height 
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 
~Y 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). 

Eleva ted 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., 2az >h). At this 
point I ROAM considers the plume to have reached ground 1 evel. 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, values for (X/0) 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 necessarily 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 simpl Hications regarrling material age, radionucl ide 
makeup, and decay during plume transit. 
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I-1 



11:1 F·f'::•C•R~-<t-1 I F:[•Hr1 - ·STt-'oFT 
15 int~r1:~••·~ PiPid Dos~ ~ss~~sm1nt Modll 
20 [•;M RIQUE•21' 
.:.':• CO~'"ItiCitl I HEL, S1~HME, ·:C•HTE, -:;.T;i1E, SPr·IH~1, i F1:ii,J,:;·, ::;Lf<, ~\)fJL, 1 f.;· UN, 1 LU, 1 G, IE ,PWlND, SIJ! R, 
R·:.THC~, •;pA::.I~', I CLHS, I FL,...1:;., l ·;c 
2o ::Ot-11,1CN F'lrJUE< 1 ,ROUE, IP~·O(,,f;·pE.;·,:o,R~CTI:.•,PSTEFt1,"'RHTE,Rl~~G,R! ,F:NC•,;;:ILEF ,fi·.f'F ,F' 
I REL, I''DUR, RPO:;T, Ii--GEFL, IF!"'-
::;_;- DEF!NT 1 
3•J DEFSTR 3 .~1, Y 
~.5 DEFSNG R 
40 L•EFC,BL [• 
51 ·~***~******** 
':·2 * IPDAM.C1:•11 • 
':·3 ***"'**""****** 
30(1 ! HEL=4: SNHJ"IE="" : S[!ATE=" " : ST I r"1E=-' " : SFNAM="" : I POl·IR=O : P')OL=-1: F:Lf<=O 
305 l RUN:1 : 1 LU=O: 1 G=.::: I E=2: RI,J]!'--10=0: :3D! R="": R3To-~CK=O: SPH":•)="" :I CLH;=O: I FU:\G=O: ISO 
=0 : R i i?UE• 0 • ='~: I<QIJE=C :I PF:OG=O 
;:o ·~· F'PEfi·CO=(•: RH.::T; '.)=0: RSTER/"1=0 : RF'HTE=O : R I NG=O: R I =0: RNG=C•: R I LEF=O : R I r:::F=O: R I REL=O: 
R[•UR=·:O: PP(F~.T:=.): !HGEFL=O: I FI x_=O: I CHL=O 
~10 FOR 1=1 TO 22 
315 PPJI·JT 
;:19 r-rE-~T r 
;:2(1 
3;:::5 

PR l NT T H8 <' 3 ~ " .., **** ~ lHr'* * "'* *'* *"*""'"''"'*+****'**~****".,. .. *.,.co,,."'****" 
Pf'.!NT T>-~8•'3i"* *" 

330 F'f'.U!T T;:.f:":''''"' 
33') F'Rlt-iT TH8•,3J""" 
34C• F'f<INT TAE·• 3•""" 
;";5 PRI~IT T~B· 3J"* 
350 PF·JNT TA8'3'"'"' 
355 PRINT TAEn ?!"* 
?oO PPII'-IT THB<~:J"., 

3o5 P?II·iT T,....8• 3 • "* 
~:70 PRJr,IT T~E:<.;:)"* 

~7:5 PP!I'iT T!-i8• 3•"* 
::.eo PF:p,n THB· 3'"* 

T'-11 S IS THE I 1-JTE;;·HCT !' !E F'HF I [• DOSE 

r-\~ ·;E·;S!·IEtiT I'IDDEL • l RDHM \ . FOLLOVJ 

Tr-,E FC::.FC.IN:;E 11'-<STRUCT!:Jt·!S E:-<PLICITLY T•:r 

'iOU Wlll.. HAVE AN 

OPPOF·TUN!TY TO REI.!JEW HND CHANGE ...:,LL 

INPUT~ F'RIOR TO ,<I:;N'r CHU:UL!-iTIONS. 

•• ... 

385 PRH-r: T>-~8• 3j""' <~'" 

-1 l iJ PF' I ~-iT -:-o-l8' .;: , " _.._,.,. ++* *"i **""***-'*'"""'""***""* * ,._* +* ***,.."' ,.,...,,._*'* _,..., ~* +" 

415 PPI~•T:PRP,JT:?PHIT 
420 CHrllN"B:lP['I--WIGI1E.COt1" ,25 
-l25 END 
1 0 PRC13Pr-;r I l RC'RM - F,..;FT ONE 
15 int~rac~;v~ Ra~IC Dose ~~s~s~m~nt Mod~l 
2C• C•Ir"-1 R!OUE'.21' 
25 COI·Ii10N I HEL, 'ONHt1E, ::;.[!,:., TE, S T 1 r"IE, SRNHr"-1, I P•:;lJR, "-L~-, RIJOL, I R:_N, l LIJ. 1•:., 1 E, RL.Il N:\, ·: [, l R, 
P"-Ti-iCI-., ·;;:·,_,.·;:,1), l CLf-6, I FLAG, 1 SO 
2o CCM!·ICFt~ F: I QUE,- ' .. RQUE, I PROC•, ~PERCO, RA•:T Jl), RSTERM, ~R,... TE, F· I NG, R 1 , Rt-IG, '<:I LEF, ;:;_ i RF, P 
l REL, RDUP, RPOST, !1-lGEFL, I FIX 
29 C-EFlNT 1 
30 ['•EFSH ;,N,) 
?5 :.EFSNG R 
4.:~ C•EF[I8;_ 0 
-15 [);..,TH"Y","""•'N",''"" 
'51:; PEH~' 1 ,YL,!'--i,NL 
51 -o;•** ... ***-0;*'"'***** 
0::2 .. l P[!Mf•·IOt·IE .. COM '"' 
53 -.-•~********~**** 
.300 IC'• !RU~J\ 0' IHEN GOTC. 310 
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305 I RUN• I :I LU•O: I Gs2: I E=2: RWI NDs-0: SOl R="" : RSTACK=O: SPASQ"""" :I CLAS=O: I FLAG=O: I SO 
=O:RIQUECO>•O:RQUE•O:IPROG-0 
306 RPERCO=O:RACTIV=O:RSTERM=O:RRATE=O:RING=O:RI=O:RNG=O:RILEF=O:R!RF=O:RIREL~O: 
RDUR=O:RPO~T=O:IAGEFL=O:IFIX=O:ICAL=O 

310 FOR 1""1 TO 22 
31 S PRINT 
319 NEXT I 
320 I FCI RUNO t>THEN 345 
321 '*************************** 
322 '* USER/REACTOR SPECIFICS. * 
323 '*************************** 
325 PRINT~INPUT HELP LEVEL." 
330 PRINT TA8C5)"\+) MOST HELP" 
331 PRINT TABCS>"<O> SOME HELP" 
332 PRINT TA8C5>"<-> LITTLE HELP" 
335 INPUT"<RESPONO +,0 OR->: ",S 
336 IF CLEFT$CS,1> .. "+") THEN IHEL•1 : GOTO 345 
337 IF CCLEFT$CS,l>="O">OR<LEFT$CS,1ls"Q")) THEN IHEL=2 : GOTO 345 
340 IF <LEFT$CS,1)s"-") THEN IHEL•3 ELSE GOSUB 13000 : GOTO 325 
345 PRINT 
350 PRINT" INPUT USER NAME." 
355 INPUT"<EX: JOI-N DOE>: ",SNtoME 
360 PRINT 
365 PRINT" INPUT TODAY'$ DATE." 
370 LINE INPlfT"CEX: 5/20/82 OR 20 MAY 82) 1 ",SDATE 
375 PRINT 
380 PRINT" INPUT CURRENT TIME." 
385 INPUT"CEX: 1735 OR 5:35 PH EST>: ",STIME 
390 PRINT 
395 PRINT" IDENTIFY NRC REGIONAL LOCATION OF PLANT SITE." 
400 PRINT TABC5l"(l) REGION I -NORTHEAST" 
405 PRINT TAB<5>"C2> REGION 2- SOUTH" 
4!0 PRINT TABC5>"<3l REGION 3- MIDWEST" 
415 PRINT TABC5)"(4) REGION 4- SOUTHWEST" 
420 PRINT TAB<5>"<5> REGION 5- WEST&: NORTHWEST" 
425 PRINT TAB<5l"(6) MANUAL INPUT FORMAT" 
430 INPUT"<RESPOND 1,2,3, ..• 6>: ",II 
435 IF «II <1>0RCI1 )6))THEN GOSUB 12000: GOTO 395 
440 ON II GOTO 460,755,1050,1345,1440,1590 
445 '************* 
450 '* REGION I. * 
455 '************* 
460 PRINT:PRINT:PRINT 
465 PRINT"IDENTIFY NRC REGION I NUCLEAR POWER PLANT.":PRINT 
470 PRINT TABC5)"(!) BEAVER VALLEY"TA8<29l"C15> NINE MILE POINT 1' 
472 PRINT TA8(5l"C2) CALVERT CLJFFS"TABC29l"Cl6) NINE MILE POINT 1" 
474 PRINT TA9<~)"(3) FITZPATRICK"TAB<29>"<17> OYSTER CREEK' 
476 PRINT TAB<5>"C4l GINNA"TAB<29>'Cl9> PEACH BOTTOM" 
479 PRINT TAB< 5)" < 5> HADDAM NECK"TA8< 29>" < 19) PI LGRIW 
480 PRINT TAB<S>'<6) HOPE CREEK"TABC29)'(20> SALEM !" 
482 PRINT TABC5)"(7) INDIAN POINT l"TAB<29>"<21) SALEM 2' 
484 PRINT TAB<~>"<8> INDIAN POINT 2"TABC29l'C22> SEABROOK" 
486 PRINT TABC5)'(9) INDIAN POINT 3"TAB<29>"<23> SHOREHAM" 
488 PRINT TABC4)"(!0) LIMERICK"TABC29)"(24) SUSQUAHANNA" 
490 PRINT TA9<4l'(1ll MAINE YANKEE'TABC29l"C25> THREE MILE ISLAND 1" 
492 PRINT TA8(4)"(12) MILLSTONE 1"TABC29l"C26> THREE MILE ISLMID 2" 
494 PRINT TA8<4> '<I 3> MI LLSTCNE 2'TABC 29) 'C 27> VERMONT YANKEE" 
496 PRINT TA8<4l"(J4) MILLSTONE 3"TA8<29>"<28> YANKEE ROWE" 
498 PRINT TA8<14)*(29l ABORT AND RETURN" 
510 PRINTtiNPUT"<RESPOND 1,2,3, .. ,29>: ",II 
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515 IF ((Il<llORn1>29ll THEN GOSUB 1:2000 : GOTO 4.60 
~20 if(!! <!5lTHEN ON ll GOTO 525,530,53~,540,545,550,555,560,565,570,575,580,585 
,590 ELSE !l=ll-14:GOTO 660 
525 SRNAM"'" BEAVER VALLEY" : l POWR=852: RVOL"'1 : GOTO I 900 
530 SRNAM="CALVERT CLIFFS": !POWR•850 :RVOL-=-1 :GOTO 1800 
535 SRNAM=''F!TZPATRICK": IPOWR':-921:RVOL"'2:GOTO 1900 
540 SRNAM="GINNA":!POWR=490:RVOL""l:GOTO 1800 
545 3RNAt-t='' HADDAM r-.1ECK" :I POWR=57~: RVOL= 1 : GOTO l 800 
550 SRNAM:''HOPE CREEK" :IPOWR=1067:RVOL=2:GOTO 1800 
555 SRNAM,"lNDIAN POINT l":IPOWR•265:RVQL:.1:GOTO 1900 
560 SRNAM=o''INDIAN POINT 2":!POWR-873:RVOL,.1:GOTO 1800 
565 SRNAM=" INDIAN POINT 3": !PCtrJR•965:RVOL=I :GOTO 1900 
570 SRNAM:"L!MERICK" :IPOWR,.I05S:RVOL3 2:GOTO !BOO 
575 SRNAM="MAJNE YANKEE":IPOWR:-790:RV0L:oJ:GOTO 1900 
580 SRNAM="MILLSTONE I":IPOWR=652:RVOL"'2:GOTD 1800 
585 SRNAM=''M!LLSTONE 2": IPOWR=829:RVOL=I :GOTO 1800 
590 SRNAM=''MILLSTONE 3": !POWR=1150 :RVOL"'I :GOTO 1800 
660 ON II GOTO 665,670,675,680,685,690,695,700,710,715,720,725,730,735,390 
665 SRNAM=''NINE MILE POINT I":IPQWR.-610:RVOL=2:GOTO !BOO 
670 SRNAM="NINE MILE POINT za:IPOWRs1100:RV0L"'2:GOTO 1800 
675 SRNAM='OYSTER CREEK":IPOWR,.650:RVOL,..2:GOT0 1BOO 
680 SRNAM:z"PEACH 80TTDH":IP0WR-!065:RVQL:z2:GOTO 1800 
6B5 SRr-.IAM='' PILGRIM" :I POWR:-670 : RVOL:a2: GOTO !BOO 
690 SRNAM="SALEH l":IPOWR=1090:RVOL""1:GOTO !800 
695 SRNAM=="SALEM 2":1POWR:::J115:RVOL=d:GOTO lBOO 
70 0 SRNAM=" SEABROOK" : I F'OWRm1200: RVOL= 1 : GOTO !800 
71 0 SRr'--IAM,.•' SHOREHAM~ :I POWR:a820: RVOLzo2: GOTO 1800 
~15 SRNAM="SUSQUEHANNA" :IPOWR=1050:RV0Ls2:GOT0 1800 
720 SRNAM="THREE MILE ISLAND 1" :IPOWRz818:RVOL=1:GOTO 1800 
725 SRNAM=''THREE H!LE ISLAND 2":1POW~906:RV0L""I:GOTO 1800 
730 SRNAM=" VERMONT YANKEE" : I POWR .. 5!5: RVOL"'2: GOTO 1BOO 
735 SRNAM="YANKEE ROWE" :IPOWR-175:RVOL:al :GOTO 1800 
740 '************* 
745 '*REGION 2, + 
750 '************* 
755 PRINT:PRINT:PRINT 
760 PRINT"IDENTIFY NRC REGION II NUCLEAR POWER PLANT.":PRINT 
765 PRINT TA8(5)"<1) BELLEFONTE"TA8<29)"(13) NORTH ANNA 2" 
770 PRINT T~8(5)"(2) BROWNS FERRY'TA8<29l"(14) OCONEE" 
775 P~INT TA8(5)"(3) 8RUNSWICK"TA8(29l"<15) PHIPPS SEND' 
780 PRINT TA8<5)"(4) CATAW8A"TA8<29)"(JQ) ROBINSON" 
785 PRINT TA8(5)"(5) CHEROKEE"TA8C29)"<17) SEQUOYAH" 
790 PRINT TA8<5)"(6) CRYSTAL RIVER"TAB<29l"<!B> ST. LUCIE" 
795 PRINT TA8(5l"(7) FARLEY"TA8<29)'(19) SUMMER" 
797 PRINT TA8<5>"<8> GRAND GULF"TAB<29l"<20) SURRY' 
799 PRINT TAB<Sl"(9l HARRIS"TAB<29>"<21) TURKEY POINT" 
BO! PRINT TAB<4)"(JQ) HATCH"TAB<29>"<22l WATTS BAR" 
803 PRINT TAB<4l"<11l MCGUIRE"TAB<29l"<23l VOGTLE" 
804 PRINT TAB<4l"<J2l NORTH ANNA I" 
805 PRINT TA8<J4)"(24> ABORT AND RETURN" 
810 PR!NT:INPUT"<RESP~D 1,2,3 ••• 24): ",11 
815 IF <<Il<llDR<I!>24ll THEN GOSUB 12000 : GOTO 760 
820 IF<Il<1~lTHEN ON II GOTO 82~,830,835,840,845,850,955,860,865,975,880,B85,890 
,89~ ELSE 11=11-14: GOTO 960 
825 SRNAM~"BELLEFONTE":!POWR:a1213:RVOL:oJ:GOTO !BOO 
830 SRNAM="BROWNS FERRY" :IPOWR-1067:RV0Ls2:GOTO 1800 
835 SRNAM="BRUNSWICK":!POWR-790:RVOL=2:GOTO JSOO 
B40 SRNAM="CATAWBA":IPOWR=1153:RVOL=l:GOTO 1800 
845 SRf'.IAt1=.." CHEROKEE" :I POWR"' 1280: RVOL=I : GOTO !800 
850 SRNAM="CRYSTAL RIVER":IPOWR=855:RVOL=I :GOTO 1900 
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855 SRNAM=t"FARLEY"tiPOWR=o860:RVOL=I:GOTO 1800 
960 SRNAM="GRAND GULF":IPOWR•1250:RVOL=2:GOTO 1900 
865 SRNAM="HARRIS" :IPOWR=900:RVOL=l :GOTO 1900 
975 SRNAM="HATCH":IPOWRs786:RVOL~2:GOTO 1800 
880 SRNAM•"MCGUIRE'slPOWR-IISO:RVOL•I:GOTO 1800 
885 SRNAM•"NORTH ANNA I" :IPOW~86S:RVOL~l :GOTO 1800 
890 SRNAM-"NORTH ANNA 2":IP0WR-B90:RVOL•l:GOTO !BOO 
895 SRJ\IA/'1:" OCONEE" :I POWR•871 : RVQLsl : GOTO 1800 
900 PRINT 
905 PRINT' IDENTIFY NUCLEAR POWER PLANT." 
925 PRINT TA8(5)"(1) PHIPPS BEND'SPC<I0>"<6> SURRY' 
930 PRINT TA8(5)'(2) ROBINSON'SPC<13)'(7) TURKEY POINT" 
935 PRINT TA8(5)'(3) SEQUOYAH"SPC(i3)"(9) WATTS BAR' 
940 PRINT TABC5>'(4) ST. LUCIE"SPC<12)"(9) VOGTLE" 
942 PRINT TA8(5)'(5) SUMHER" 
945 PRINT TA8<18>'<!0) HELP' 
950 INPUT"<RESPOND 1,2,3 ..• 10): ",II 
955 IF «Il<DOR<Il>IO» THEN GOSUB 12000: GOTO 905 
960 ON II GOTO 980,985,990,995,1000,1005,1010,1020,1025,390 
975 SRNAM•"OCONEE" :JPOWR-871 :RVOL•1 :GOTO 1800 
980 SRNAf"1:1:;" PHIPPS BEND" :I POWR,.I233: RVOL .. 2: GOTO lBO 0 
985 SRNAM""" ROBINSON" : l POWR-665: RVOL=1 : GOTO 1900 
990 SRNAM-"SEQUOYAH':JPOWR•114B:RV0L""l:GOTO 1800 
995 SRNAM-'ST. LUCIE":IPOWR-802:RVOLs1:GOTO 1800 
1000 SRNAM-"SUMMER":IPOWR-900:RVOL•1 :GOTO 1800 
1005 SRNAM-'SURRY":IPOWR=775:RVOL~l:GOTO 1900 
1010 S~="TURKEY POINT":IPOWR-666:RVOL=l:GOTO 1800 
1020 S~•"WATTS 9AR"siPOWR-tt77:RVOL•1:GOTO 1900 
1025 SRNAM-"VOGTLE~:JPOWR-1100:RVOL=l:GOTO 1800 
1035 '************* 
1040 '* REGION 3. * 
1045 '************* 
1050 PRINT:PRINT:PRINT 
1055 PRINT" IDENTIFY NRC REGION III NUCLEAR POWER PLANT." :PRINT 
1060 PRINT TA8<5)"(J) BIG ROCK POINT"TAB<29)"(J4) LA CROSSE" 
1065 PRINT TA8(5)"<2> 8RAIDWOOO"TA8(29)"(1~) LA SALLE" 
1070 PRINT TA8(5)'(3) BYRON"TAB<29)'(16) MARBLE HILL" 
1075 PRINT TAB<5)'(4) CALL0WAY'TA8(29>"<17) MIDLAND I' 
1080 PRINT TAB<5>"<5> CLINTON"TA9<29)'<18> MIDLAND 2" 
1085 PRINT TA8(5)"(6) COOK I"TAB<29>"<19) MONTICELLO" 
1090 PRINT TAB<5)"(7) COOK 2"TAB<29)"(20) PALISADES" 
1091 PRINT TAB<5>"<9> OAVIS-BESSE"TAB<29>"<21) PERRY' 
1092 PRINT TA8<5)"(9) DRESDEN 1"TAB<29>"<22) POINT BEACH" 
1093 PRINT TA8(4)"(J0) DRESDEN 2 OR 3"TAB<29)"(23> PRAIRIE ISLAND' 
1094 PRINT TA8(4)'(11) DUANE ARNOLD"TA8<29>"<24) QUAD CITIES" 
1095 PRINT TA8<4>"(12) FERMI"TA8<29>"<25> ZIMMER" 
1096 PRINT TA8<4>"<13) KAWAUNEE"TA9(29)"(26) ZION" 
1097 PRINT TA8<14)"(27) ABORT AND RETURN" 
1100 PRINT:INPUT"<RESPONO 1,2,3 •.. 27): ",It 
1105 IF «Il<I>OR<Jl>27>> THEN GOSUB 12000 1 GOTO 105~ 
1110 IF< I 1 <t3>THEN ON I 1 GOTO 1120,1125,1130,1135,1140, 1145,!150, 1160,1165,1170, 
1172,1175 ELSE IJsiJ-12:GOTO 1250 
1120 S~"BIG ROCK POINT':IPOWR-63:RVQLs2:GOTO 1800 
1125 SRNAM-"BRAIDWOOD" :JPOWR-1120:RVOL~t:GOTO 1800 
1130 SRNAM•"BYRON" :IPOWRm1150:RVOLsJ:GOTO 1800 
1135 SRNAMs"CALLAWAY':IPOWR~tt50:RVOL•l:GOTO 1900 
1140 SRNAM-"CLINTON" :IPOW~9SO:RVOL~2:GOTO 1800 
1145 SRNAMa"COOK l':IPOWR-1054:RVOL=IJG0TO 1800 
1150 SRNAM~"COOK 2":IPOWRsi094:RVOL=IIGOTO 1800 
1160 SRNAM""" DAVIS-BESSE' :I POWR-906: RVOL= I : GOTO 1800 

1-5 



1165 SRNAM~"DRESDEN 1":1POWR=207:RVOL~2:GOTO 1800 
1170 SRNAM-"DRESDEN 2 OR 3" :!POWR~794:RVQLs2:GOTO 1800 
1172 SRNAM""''DUANE ARNOLD": IPOWR=54:5:RVOL•2:GOTO 1900 
1175 SRNAM-"FERMI" :IPOWR•1!00:RVOL3 2:GOTO 1800 
1250 ON I I GOTO 1255,1260,1265,1270 ,127~,1280, 1285,1290,1295,1300 ,130~,1310, 1320 
,132~,390 
1255 SRNAM•" KEWAUNEE" :I POWR,.~3~: RVOL""l : GOTO 1800 
1260 SRNAM•"LA CROSSE":IPOWR~50zRVOLs2:GOTO 1800 
1265 SRNAM-"LA SALLE" :JPOWR•1078:RVOLs2:GOTO 1900 
1270 SRNAM"'"MARBLE HILL":IPOWR•I!30:RVOL"'l:GOTO 1800 
127~ SRNAM-"MIDLANO I" :IPOWR•530:RVOL=l :GOTO 1800 
1280 SRNAM-"MIDLAND 2":IPOWR-80~:RVQLs1 :GOTO 1800 
1285 S~~"MONTICELLO" :lPOWR-~36:RVQLa2:GOTO !800 
1290 SRNAM:o"PALISADES" :1Pa.JR•740:RVOL=l :GOTO 1800 
1295 SRNAMB"PERRY": IPOWR=oi20~:RV0L""2:GOTO 1900 
1 300 SRNAMs" POINT BEACH~ :I POWR•497: RVOL,.I : GOTO 1900 
1305 SRNAM-"PRAIRIE ISLAND":IPOWR-~20:RVOL•1:GQTO 1900 
1310 SRNAM-"QUAD CITIES":IPOWR•789zRVOL•2:GOTO 1800 
1320 SRNAM-"2IMHER":IPOWR-810:RV0L""2:GOTO 1800 
1325 SRNAM•"ZION":IPOWR""IIOO:RVOL-I:GOTQ !BOO 
1330 '************* 
1335 '* REGION 4. * 
1340 '************* 
1345 PRINT:PRINT:PRINT 
1350 PRINT" IDENTIFY NRC REGION IV NUCLEAR POWER PLANT." 
1355 PRINT TA8<~)"(1) ARKANSAS NO 1"TAB<30)"(6) FT. ST. VRAIN" 
1360 PRINT TA8(5)"(2) ARKANSAS NO 2"TA8<30)"<7> RIVER BEND" 
1365 PRINT TAB<5)"(3) CClMfi:::INCHE PEAK"TA8(30)"(8) SOUTH TEXAS" 
1370 PRINT TA8<~)"(4) COOPER"TA8(30)"(9) WATERFORD" 
137~ PRINT TA8<~)"(5) FORT CALHOUN"TAB(29)"(10) WOLF CREEK" 
1380 PRINT TAB<14>"<11) ABORT AND RETURN" 
1395 PRINT:INPUT"<RESPOND 1,2,3 ••• 11): ",II 
1390 IF UI1<I>OR<II>11)) THEN GOSUB 12000 : GOTO 13~0 
1395 ON II GOTO 1400,140~,1410 1 141:5,1416,1417,1418,1420,1421,1422,390 
1400 S~"ARKANSAS NO 1":IPOWRa836:RVOL~1:GOT0 1900 
1405 SRNAM•" ARKANSAS NO 2" :I POWR•958 1 RV0L""1 1 GOTO 1800 
1410 SRNAM-"COMANCHE PEAK":!POWR-Il~O:RVOLai:GDTO 1800 
141~ SRNAM="COOPER" :IPOWR-778:RVOL•2:GOTO 1800 
1416 SRNAM•" FORT CALHOLN" 1 I Pa.JR-478: RVOL•l t GOTO I 800 
1417 SRNAM"""FT. ST. VRAlN":IPOWR.,330:RVOL,.4tGOTO 1800 
1418 SRNAM="RIVER BENO":IPOWR-940:RVOL""2:GOTO !800 
1420 SRNAM-~SOUTH TEXAS":IPOWR•12~0:RVOL•l :GOTO 1900 
1421 SRNAM-"WATERFORO":IPOWR-116~:RVOL•l :GOTO 1800 
1422 S~•"WOLF CREEK":lPOWR-11SO:RVOL•1 :GOTO 1800 
1425 '************* 
1430 '* REGION 5. * 
143:5 ,- ************* 
1440 PRINT:PRINT:PRINT 
1445 PRINT" IDENTIFY NRC REGION V NUCLEAR POWER PLANT," 
1450 PRINT TAB<S>"(l) DIABLO CANYON 1"TAB<30)"(8) SAN ONOFRE 2 OR 3" 
1455 PRINT TAB<5>"(2) DAIBLO CANYON 2"TAB<30)"(9) SKAGIT-HANFORD" 
1465 PRINT TA8<:5)"(3) HANFORD-N"TAB<29)"(10) TROJAN" 
1470 PRINT TA8(~)"(4) PALO VERDE"TA8<29>"<11> WNP-1" 
1475 PRINT TA8<5)"(5) PEBBLE SPRINGS•TAB<29>"<12> WNP-2" 
1480 PRINT TAB<5)"(6) RANCHO SECQ•TAB<29>"<13) WNP-3" 
1492 PRINT TAB<5>"<7> SAN ONOFRE I" 
148:5 PRINT TAB<I4)"<14) ABORT AND RETURN" 
1490 PRINTdNPUT"<RESPOND 1,2,3 ... 14>: ",Il 
149:5 IF ((ll<t)QR<I1>14)) THEN GOSUB 12000: GOTO 1440 
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t:.OCI CN 11 ·:,CTO 15(15,151CI,1520,J5:.5,l':'::.IJ,1":·35,:540,15<-l"':·,l':·50,15":<'•,15;:0,l5~·5,;57•) 

1':•)':· :OFNHt·'=::"(•!~-<8·_0 (HNrC.f'.l t·' :!F'[<I,Jf;=::j:)8-I:RLi(IL=::l :GOTO t::,IJIJ 
1 51 0 :: RNAr"-1=::" [1! H8LO CHI':·, ON 2'' :] PCli~JF.= 1 1 Oo: F'I.!I)L:J :GOT::! I :::r)l) 
1520 ":.PNHr"'!=" HHr<FCIRC•-N": I PQl,JF·=860: p~:I)L=::5: GOTO 1 :3(•0 
1 525 ;.!<I>.JHI1=" PHLO i)fRC•E" : I POI,IR= 1270 : RVOL= I : GOTO 1 80 J 
i '5 ?I) ·:.F·J·JHt1=" PE88LE SPI".' I NG":." : l PQI,JR= 12-:oO: R' JOL= 1 : C•OTO 18C: 0 
1 S ?5 ·:.~J·IH<'-1=" R>41·JCH0 SEC 0" : ! »(lt>,IF:=q 1 3: R\.'•)L= I : GOTO l 80 0 
1 54CI '3Rr·1Hr·:=" :.HN O~iOFRE 1 ' : 1 POV.iR=t43o: R','OL= 1 : •:O,CTO 180 lj 
!5.J5 '3R~IH11"'"'3-<fl 01-.lOFPE 2 OR 3":JPOI,JP=l10CI:R\J0L=l:GOTO 18C·0 
1 ":·5G ':OPti'-'1"1='· ·;:.~H(-IT-r-!f-'oNFOP['': l PI)I,.R::1288: RVOL=2 :GC•TO t·::C•C• 
15':5 3F'IIHt·l=" TROJAN" : 1 POI-'·lF'= 1 130 : RO..)(IL=I : GCITO 1 800 
l 5·!o•) ·;;;:Nr-J·!= ., l.di"IP-1 " : I Pt:IJ,IR= 1 250: R'v'OL= 1 : GOTO 1 :;::::• (' 
15·:>5 '3RN,....l·l="l,JI>JP-2":! PO~.>IR=ll 01): R'v'0L=2: GQTO 18:)(1 
1 5 70 SF'Ht-<M=" 1,-rr,P- 3" : I P(JI..JR= 1 2-10 : F'IJOL= 1 : GOT 0 1 8:J t:• 

1575 ···········~············ 
1 5~:0 • :•lf;NUHL iNPI)T FORMHT. * 
:585 ···~·······~·~~---·~~··· 
1:·~.:; P~!t·IT 

15>'":• Ff'Ii•T"!NPI_li" F.Er>.CTIJR N;...,~·IE." 

1e.1)0 liWUT"'E.A.: ZION 1, TMI :2J: ",SRN""J'1 
l·:>C·S p~;p~T 

1 ~ 1 (I F·P: I·Ji " I NF UT NET ELEC TP 1 CHL OUTPUT." 
;~.,5 :t·IF!_!T"•E''.: 51:3, 1210,: ",!P•),IP 
J.~;::cr r:.pH,IT 
1 ~21 ;:-·p! I' IT" l [!E'H 1 Fo I;;E;--,CT'JR ,.. (Pf. " 
1625 FPJriT T,..,8(5l"'l' Plc"JP" 
1631) C:RHIT .,....::.8·5'"(2\ BV.IR" 
163":· PPif.JT T .... E"•,S'"''3' 51.>JR-1114F:k' !" 
: o-1·) °F l'~T TA8• 5; '' 41 8J,JR-1'1APf' II' 
J.:.45 P~=;JriT THE'c':••"•":•l 8~JF'-l1HF't< Ill 
1~5(• ~PH-IT TH8'.'5:•"•6' CIEFHULT" 
1·~55 lt·JF'V''''RESPoJtiO 1,2,3 ... ~1: ",11 
t.:eO IF••IJ:t·OR•l;/6!) THEI.J GOSU9 12•)00: G.JTO 1625 
le.~": C:l·l :! I:,CT': j~:""C•,!675,1>!:-7":.,Jo7":·,1~-(r,J-::·7CI 

1:70 ,.;,,(1~=: :•;i)TI) 12.00 

:~"""5 i<'10L.=2' 
. ~ao ••••*****************•********* 
!:::·:, • p:,.:.cT<JR NH11E Af'l[• SPECIFICS. + 
;~~o -·~-~~···~·-••~•••••••••~~~~**"' 
:?01:: ~·r.:JriT:PRII'H"•********'*" :PRINT:PF.'INT USING"U2EF· N~o1E: e." :0:-tJ~-<t·IE 
t:3Cil ~,;·Jr~T:F"R1f'.IT US!f\IG"TO(,A,· S DHTE: &":S(1ATE 
1·302 ?F->I~IT:F'RlrlT US I riG" CURRENT Tlt1E: .~" :·:.TI~E 

1:305 PPJI'IT:PRI'-IT IJ'SP~G"REACTOR NAI·1E: >i<" :SRNH/1 
i315 ~Pl~IT:F''<!NT IJS!NG"NET ELECTF'!C.,..,l I)UTPUT:<I!HII•.Il~":lPOl..JR 

l8i-~. F·FJNT 
1817" iF- f:"'"Ol=1lTHEN PRHH"CONTAINI1ENT T1PE: E:Tf-IEP A PI~P OR Bl·IR 
= .. Jo 1 
H.l8 
CIS 

1F<.F''.'QL=2lTHEN PRlNT"CONT..:.H·It-IENT TlPE~ 

1~'20 CN IHEL GOTO 1825,1825,!846 
: 325 PRINT 
1:?.30 F·Pli'•T"HPE ENTRIES COF'PECT?" 
183':· J~JF':JT" 0 PESPOf% o'E5 OR NO•: ",S 
18-1:1 JF,'l..EFT-J.•S,ll='iJOP\LEFT"f'S,ll=fl•JTH£~11850 

I 345 j F • ';_[FT$•. S, 1 l=l·ll OP•. LEFTl•: S, l i=l'<IL • !THEr< 390 ELSE GOSUB 1 3CIC:O: .~JTO 1:3 ?0 
!8--IC· FP!iiT:INPUT·'+ HIT C!-' 0 PiHGE RETURN. *",2 
18.50 ;:-or;; I=\ TO S. 
1 :;::.5 f''P]lJT 
1:360 :'IE-'T l 
~ 8oS PI;; I r·.JT '(A8 •. 8) "****"'***"'•****'**'*""*'"'***""'"'****~'****"'" 
187[1 PPJJJT TH8•==::0"+ IAi.::.IT- RED UGHT ON [J!Sf, IJ?l"£ •" 
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18::"5 p~·;ttT THE,,:;::,"-o- E. !f.I[·J::,_.TEO !R[•HI-1 ·:.Et-tr;·,:rqr.,c; Fl)f'' .... . 
1:3~:C' PRINT TH8(:3•"* THE IIE-<T FJF.CE OF THE FF,)C•F'HII ... .. 

1 C:::;.s PF I NT I HE:' 8 1 "+*""**""** ... ""*""'** ... ""'""'""+'""""""'""'""'"" .. ,..'"'*""'*'"" ... *'""" 
18q(o CI)R J:1 TO ... 
18-;;5 r:·F'INT 
Jo;>OG NE-'T I 
1·;;·(11 IF• IPUt·t 1 •THP~ 19(1.:;, 
1·:;.05 CHHl~< "8:IRDAMTt,tQ.COn'",20 
t·>·l).~. CHHIN "8:IP[,AMTHR.COM",20 
1 1 9·;·s El·jG 
1:21)(11) F'Fli"-·IT 
120(1'5 F·PJIH'ENTRr OUI CF Rf-lfiGE- PLE.:..SE TR; ~-<GAIN." 
12010 F·~INT 

;Z(Ii': RE.TUF'II 
13(•00 PFli•F 
I 30 0 "':· PR l f.rr" Et~TP~ NOT LJI>jDEF:ST00(1 - PLE,..,SE TR·r Ht:;,..,] N. ' 
1 :;::•tO p~·JrJT 

; :;:I) 1 5 PET _,RN 
11:1 PFOG,;._,r·t I R[•Af'l - PH;;'T Tl·.l(l 
15 In~~rictt••& Rapid Des& As~~ss~~nt Model 
20 C l)l·lt'lOit I HEL, '31tHt1E, :;L,HTE, 3TH IE, SFNAM, I F'OhiP, F'L:' , R•IOL, I RU~I, 1 LU, jo:;, l E, r;·r..1 ](•I[•, SC.• I P, 
F"ST -':f- , SR...,-:.o, l CL .... S, I F:_HG, I SO 
21 COitt·IOI< P! ~iUE• ' . r;·,JuE,; PP~:IG, PPEPCO, PACT I\!, PSTEFt-1, FPHTE, R JNG, F'I , F·t-JG, r:;· 1 LEf=, F'! <:·F, ;;· 
lREL,RDUP,P~O~T,JHGEFL.!Fl~ 

--· C>EFINT I 
:;:o [>EFSf;;> 5.N,·, 
~."", [>EF:HC• F' 
4>J C'EFD8L [' 
..j<=: C•i-"TH" I" ' .. :1'" '"N" '" r." 
s.:, REf-l[' 'r, 'L .~< ,"'L.. 

133~ .... ~········· ... •• 
i 84C! ., l R(,AI·ITt,tO, [IJM • 
18-15 •• ,.. ................ . 
l .j.l.;, FOP : :o: l -o 2~: 

184~ F'FliH 
1 :::...1·0< 1,1~ T I 
~·0<50 U·t lF'UI! C•C'T::I 18:'0,!851 
1:351 l)fi IFI'- GOTO S<T'95,!88CI, I .?.52,413'5,S~T·S.545"': 
1~:,z IF• 11:,:o:1 •THE!4 1"'55 EL·=.E 2<1-:>0 

18~5 ~·············~· ... ~ .............. . 
18t·C' .., '=·ELECT T r F'E o:tF ?ELEf-':';.E, + 
1865 ................................ . 
1870 I LU:o:O: I G:o:O: I E=O 
1880 F'R!NT 
JB;?S ~='F'!HT"·3ELECT TYPE OF RELEHSE." 
t:::;oo PF'JNT TAB• Si" (:' GROUN[!" 
1:3-:;·s FPI~H TH8•5l"!21 ELE',''"TEC'" 
J<;OI] PRINT TH8•5'"<3! OEFAIJLT" 
1.::·0"':· INPUT"'.PESPOt·4(• 1,2 QP 3>: ",11 
1910 1F"I1<.1.'0R'l1'3.,',THEII GCSUB 121JOC' 
1915 
I 9 20 
1925 
, 9 3G 

1H5 
1 ·;>41) 

i .:;•...15 

1""50 
1 9'5'5 

01'1 II GOTO l <;·':.(I, 2235, 1920 
PR !I· IT 
PF'II·lT"C•EFHUL"T IS THE CONSERUHTl''E SELECTliJtl" 
F'R !NT T o-lE:• 2' "OF H GROUhl(i LEl)EL RELE,..,SE. ' 

•••******·~···•************ 

IF •, l G=O .>THE!·; 1 ·::-so 
Hd NT 
PPI~'-11" IS lilt-J(• S 0 EEC' CDRREI:T"'" 
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INPUT"' RESP0~·1( 1 ,. E·:, OR ~·10 ' : , ~ 1 ·;·~s 
l ;·;""1:1 
l ·;· ;"' '5 
I ·~:30 
1?85 
19<;'1:1 
l ?~5 
2000 
2005 
2CI l 0 
2015 

l F' ' L.EFT$· S, 1 '=·r I OP '; L.EFT$• :; , l '= ( L..• 'THEN 21 : 5 
IF• ·L.EFTJ.,·;,I•=Nii)P•L.EFTi•:3,lJ"'i'IL!!THEN 1°80 ELSE •"-C,SUS :~:000 
~Rli'IT 

PR !NT" ·;ELECT FOR 1,.1 l 1'10 ·;PEED, ' 
PP!NT T~8(5.•"• I' r1 .. -·;E1:" 
PP!tH TA8•.5l"•.2! MJ/HR" 
PRINT T~8l5.J"I.3) NAUTICHL Ml/HR" 
PR!i'IT TH8l5l"•,4l DEFAULT" 
!NPUT"'.RESPOND 1,2,3 OR 41: ",II 
IF• •. ll · 1 'Of<·( ll .-11 lTHEN GOSU8 12000 

2020 ON ll GOT•:1 2025.2045,20o5.20'~'5 

202':: PP!NT 

'30TO I ·~B5 

2030 PQ!~IT' !NPI~IT GROUI'ID t.E1!EL I;JJND SPEED IN r•VSEC." 
20:3e: jJ-.jPIJT"'E>.: 12.0, '5.4, IJ,II: ",RI,JlND 
21)40 1"-QTIJ 2111:1 
2045 PRINT 
2050 PRII'IT''INPUT GROUND LE1-'EL i.JIND SPEED IN MI/HR," 
2CI55 !NPUT" 1 E."d 12.0,5,4, 0.1 'I ",RWIND 
20.~0 RW!i'ID=RJ,.JJND*.44704:1:1N IHEL GOTO 2085,2085,2110 
20.:-5 PRINT 
2070 PRINT" !~IPUT •3P1)UN(• LE1-'EL :;..~rr·K' ·;PEED IN Ki'IOT3.' 
2075 Ir·IPIJT"<E/: :2,1J, 5.4, •J,11: ",RW!r•ID 
2080 PIJJJND=Rl,I!ND*.51444:0N !HEL GOTO 20B5,20B5,2111J 
20:35 PPHiT 
20';.0 Pfi·Jr.IT l.tSHIG"IN M,-SEC, EQUJI,'HLEI'IT I,JJND SPEED J·:, if'fiHI,II":F'I.jJr·ID:•:,IJTO 211<) 
2iJ'7'5 PP!i'IT 
2100 PRINT"GROUND lE\.iEL I.JIND SPEED DEFHULTS TO 2.0 r-VSEC." 
2105 RININC•:::2' 
2110 IF(IG=OITHE~I 2140 
2115 PRINT 
2120 PRINT'' IS WIND DIRECTION CORRECT"" 
2125 INPUT"'· RESPOI'ID (ES OR t'-10!: ", S 
2130 !FlcLEFTilS,!)='I)0PiLEFT'iL5,11=fU• THEN 2185 
2135 !F•1LEFTi\'3,J!::NJOR~LEFT!o\S,1;=NlJ) THEN 2140 E'-SE Go·:,us 13000 
2140 Pfi'INT 
2145 PRINT" INPUT DOWNWIND iTI)I GROUND LE')EL WIND OIRECTIOW 
2150 PRINT"OR HIT CHRRIAGE RETI.IRN FOR WIND DIRECTION DEFAULT." 
21 55 I I~PIJT" < E/<: i'IORTH, ESE, 72 DEGREES I•JNW) : " , SDI R 
2lo0 IF<:3DIR•.>"") THEH 2185 
21·!15 ·3DIR=·'t·IO PREDOMINANT DIRECTION' 
21 7'0 PR!i'IT 
2175 PRJNT"GROUND LE1.'EL I.JJND DIRECTION DEFAIJLTS TO" 
2180 PPJI'IT"NO PREDOMINANT DIRECTION." 
2185 JG=l:IE::O 
21'::'5 PP!i'IT 
2200 PP!f'IT USING" THE GROI.IND LEVEL WIND ·:;PEED~M,-SECl: 11111111.11" :RWI~lD 
2205 PRINT TH812i"AND THE DOWNWII'ID •:TOJ WIND DIRECTION" 
220o PRINT USING" IS·!<" :SDIR 
n10 Dr-l !HEL GOTO 22!5,2215,2725 
2215 PR!NT:F'RINT"HRE ENTRIES CORRECT?" 
2220 !~·IPUT"' RESPOND '(ES OR NO.i: ",S 
2225 IF'· c LEFTi( S, 1 J=Y) OR( LEFT$( S, I JsYL.' ·,THEN 2725 
2230 !F(•.LEFTi•S,li=N'•OR•.LEFT$lS,1i=NUJTHEN 1880 ELSE GOSUB 13000 
2231 '"'"****""***"'******************* 
2232 "' ELEl.JHTED RELE;..SE '3CENAR! I), * 
2233 **~*********~*********"'******* 
2235 PRII'IT 
2240 PP!NT" SELECT FOR EFFECTIVE ST,.:,CK HEJ GHT." 
2245 PRINT T,_,8l5•"·~l! METERS" 

I-9 
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2250 PRINT TAB( 5>" ( 2> FEET" 
2255 PRINT TAB<5>"<3> DEFAULT FOR STACK HEIGHT" 
2260 INPUT"<RESPOND 1,2 OR 3>: ",II 
2265 IF((I1<1>0R<I1>3>>THEN GOSUB 13000 : GOTO 2240 
2270 ON II GOTO 2390,2320,2275 
2275 RSTACK ... 50' 
2280 PRINT 
228~ PRINT"EFFECTIVE STACK HEIGHT DEFAULTS TO SO HETERS.• 
2290 ON IHEL GOTO 2295,2435,2455 
2295 PRINT 
2300 PRINT" IS DEFAULT ACCEPTABLE?• 
2305 INPUT"<RESPOND YES OR NO): ",S 
2310 IF<<LEFTS<S,1>""Y)OR<LEFTS<S,1>=YL>>THEN 2455 
2315 IF<<LEFT$(S,1>=N>OR(LEFTS<S,1>""NL>>THEN 2235 ELSE GQSU8 13000 
2320 PRINT 
2323 PRINT" INPUT EFFECTIVE STACK HEIGHT IN FEET." 
2330 INPUT"< EX: 1234. 5> : • , RSTACK 
2335 ON I HEL GOTO 2340, 2340, 2370 
2340 PRINT 
2345 PRINT USING"EFFECTIVE STACK HEIGHT(FT)"" ~###M.M";RSTACK 
2350 PRINT" IS 8\ITRY CORRECT?" 
2355 INPUT"<RESPOND YES OR NO>:" ,S 
2360 IF<<LEFTS<S,l)""Y>OR(LEFTS<S,I>=YL>>THEN 2370 
2363 IF<<LEFTS<S,!)=N>OR(LEFTS<S,I)=NL>>THEN 2320 ELSE GOSUB 13000 
23.70 RSTACK=RSTACK*.3048 
23-75 PRINT 
2376 PRINT" IN METERS, CORRESPONDING" 
2380 PRINT USJNG"EFFECTIVE STACK HEIGHT= ##.M#AAAA";RSTACK 
2385 GOTO 2455 
2390 PRINT 
2395 PRINT" INPUT EFFECTIVE STACK HEIGHT IN METERS." 
2400 JNPUT"(EX: 1234.5>: ",RSTACK 
2405 ON IHEL GOTO 2410,2410,2455 
2410 PRINT 
2415 PRINT USING"EFFECTIVE STACK HEIGHT<M>s M###.#";RSTACK 
2420 PRINT"IS ENTRY CORRECT?" 
2425 INPUT"<RESPOND YES OR NO>: ",S 
2430 IF<<LEFT$<S,!)sY)OR<LEFT$<S,1)aYL)>THEN 2435 
2433 IF<<LEFTS<S,1>:N>OR<LEFTS<S,I>~L>>THEN 2390 ELSE GOSUB 13000 
2455 IF<IE•O>THEN 2483 
2460 PRINT 
2465 PRINT" IS WIND SPEED CORRECT?" 
2470 INPUT" (RESPOND YES OR NO>: ", S 
2475 IF<(LEFTS<S,I>~Y>OR<LEFTS<S,l>~YL>>THEN 2620 
2480 IF<<LEFTS<S,l>~>OR<LEFTS<S,1>-NL>>THEN 2485 ELSE GOSUB 13000 
2485 PRINT 
2490 PRINT"SELECT FOR WIND SPEED." 
2495 PRINT TAB<~>"<I> M/SEC" 
2500 PRINT TA8(5)"(2) MI/HR" 
2505 PRINT TA8(5)"(3) NAUTICAL MI/HR" 
2510 PRINT TA8(3)"(4) DEFAULT" 
2515 INPUT"<RESPOND 1,2,3 OR 4): ",It 
2520 IF<<II<t>OR<Il>4>>THEN GOSUB 12000 : GOTO 2490 
2525 ON 11 GOTO 2530,2550,2570,2600 
2530 PRINT 
2535 PRINT" INPUT ELEVATED LEVEL WIND SPEED IN M/SEC.• 
2540 INPUT"<EX: 12.0, 5.4, 0.1)1 ",RWIND 
2545 GOTO 2615 
2550 PRINT 
2555 PRINT" INPUT ELEVATED LEVEL WIND SPEED IN MI/HR." 

1-l 0 

GQTO 2300 

GQTO 2345 

GOTO 2415 

GOTO 2465 



25o0 
25">5 
2570 
2575 
2580 
2585 
2590 

!NPUT""E>,: 12,1], 5.4, 1),!,: ",PWIND 
RWJr,IO=RWIND*.44704;0N IHEl GOTO 2590,2590,2·:0·15 
PRINT 
PR!NT"Ii'IPUT ElEl)ATED LEI.JEL. I>J!ND SPEED H~ f'NOTS. 
INPUT"1.EX: 12,1], 5.4, O.lJ: ",RW!ND 
RhiiND=R!,JlND* , 5-144; ON I HEL. GOTO 2590,2590,2615 
PRINT 

2o00 
2,:.05 
2o!O 
2ol5 
2o20 
2'o25 
2630 
2o-35 
2640 
2645 
2650 
2o55 
2o.~o 

PRINT IJSING"!N M/SEC, EQU!l...'Al.ENT WIND :;.pEED IS #i*#I*.#";RI.J!NU:GOTO 2615 
PRINT 
PRINT" ElElJATED LEl)El I>JIND SPEED DEFHUl TS TO 2, 0 1-1/ SEC." 
RWIND=2' 
l F •, I E=O ) THEN 2645 
PRINT 
PRINT" IS 1-JII'ID DIRECT!I)N CORRECT?" 
INPUT" l RESPOND YES OR NO); ", S 
IF<'· L~fT$< S ,l.i=Y • OR•, lEFT$~ S ,I i=YU )THEN 2o75 
lf((lEFT$\S,lJ=N>OR<lEFT$i_S,I)=NUJTHEN 2o45 ELSE 1::00SU8 13000 
PRINT 
PRINT" INPUT DOWNWIND ITO) ElE1JATED WIND DIRECTION" 
PRINT"OR HIT CARRIAGE RETURN FOR WINO DIRECTION C•EFHULT.'' 
Ji'IPIJT"(E;-\; NORTH, ESE, 72 DEGREES WNW): ",SDIR 

2665 IF1SDIR<>""JTHEN 2675 
2ot0 SDJR="NO PREDOMINANT DIRECTION." 
2671 PR!i'IT 
2o72 PR!NT''GROUNDlEVEL. t,JII'IO DIRECTION DEFAUL.T'3 TO" 
2673 PP!NT TA8<2.l"NO PREDOMINANT DIRECTION." 
2o75 JE=l:IG=O 
2685 PRINT:PRINT"EFFECTI 1JE STACK HEIGHT(M): ",RST~CI< 

2690 PRINT USING" THE ElE1-'ATED WIND SPEED~M/SEC); '*'*~~·'*" ;Rt>JlND 
2695 PR!i'IT TA8(2)"AN0 THE DOWNWIND ITO> WIND DIRECT!Ot·l" 
26'.~6 PRINT USING" IS &" ;SDIR 
2700 ON IHEL. GOTO 2705,2705,2705 
2:'05 PRINT:PR!NT"ARE ENTRIES CORRECT:>" 
2710 INPUT" •. RESPOND YES OR NOl: ", S 
.2715 IF•:1lEFT$(S,l)=Yl0R(LEFTi<'S,I,=YL.JJTHEN 2725 
2720 IF•:•.LEFTi(S,l'~=NJ0R'lEFT$(S,I)=NL.J1THEN 1880 ELSE GOSUB 13000 
2725 IF1 If!X=3>THEN 2745 ElSE ON !RUN GOTO 2745,5995 
2730 ***~*********•***~************ 
.2735 * DETERMINE STABILITY CLASS. * 
2740 l"****"**** .. ******************** 
2745 PRINT 
.2750 PRINT"·;EL.ECT METHOD FOR DETERMINING STHBlliTY CL1-1SS." 
2755 PRINT TAB<5_l"•,Ji lAPSE RATE METHOD" 
27~0 PRINT TABi 51" r 2> THETA SPREAD METHOD" 
27t-5 PRINT TA8<5)"(3) SIGMA THETA METHOD" 
.27?0 ~RJNT TAB<5J"(4) STA81UT't ClASS KNOWN" 
.2775 PRINT TAB\5)" 1 5J DEFAULT FOR STABILITY ClASS" 
2780 INPIJT"~RESPOND 1,2,3,4 OR 51: ",11 
2785 JF<'ll<.l.!OR(l1>5JiTHEN GOSU8 12000: GOTO 2750 
.:no ON I HEL. 13QTO 2795, 2825, 2825 
.27":;'5 PRINT 
4:300 PRINT US!NG"ENTRY SElECTION IS ##";II 
2805 PRINT"IS ENTR'f CORRECT?" 
2810 INPI.JT"O:RESPOND tES OR NQ): ",S 
2815 IFi•LEFT$\S,l)=l"J0R(LEFT$(~;.1)"'1UJTHEN 2825 
2820 IF<<LEFTi(S,li=NlOR<lEFTi(S,ll=Nl.)_!THEN 2?-15 ELSE GOSUB 13000 
2825 ON !1 GOTO 2845,3745,379~,3925,4055 
2830 '***"•"""'********** 
2835 '*LAPSE RATE. * 
2840 ""*""********~""** 

I -11 

GOTO 2~25 

GOTO 2705 
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284~ ON !HEL GOTO 2850,2850,2890 
28:50 PRINT:PRINT 
2855 PRINT"THE LAPSE RATE HAS BEEN SELECTED.' 
2860 PRINT"THE TEMPERATURE DIFFERENCE WILL 8E INPUT" 
2865 PRINT"FIRST FOLLOWED BY THE HEIGHT DIFFERENCE." 
2890 PRINT:PRINT 
2895 PRINT"SELECT FORMAT FOR ENTERING TEMPERATURE DIFFERENCE." 
2896 PRINT 
2900 PRINT TA8(5)'(1) INPUT ELEVATED AND GROUND TEMPERATURES" 
2905 PRINT TA8<9)"IN CENTIGRADE." 
2910 PRINT 
2915 PRINT TAB<5>"<2) INPUT ELEVATED AND GROUND TEMPERATURES" 
2920 PRINT TAB< 9)" IN FAHRENHEIT." 
2925 PRINT 
2930 PRINT TAB<S>"<3> INPUT TEMPERATURE DIFFERENCE" 
2935 PRINT TA8(9)"JN CENTIGRADE." 
2940 PRINT 
2945 PRINT TA8(5)"(4) INPUT TEMPERATURE DIFFERENCE" 
2950 PRINT TAB( 9) 'IN FAHRENHEIT." 
29:55 PRINT 
2960 PRINT TA8<5>"<5> ABORT AND RETURN." 
296~ PRINT 
2970 INPUT"(RESPOND 1,2,3,4 OR 5>: ",I1 
2975 IF<CII<l>ORCI1>5>>THEN GOSUB 12000 : GOTO 2995 
2980 ON II GOTO 3045,3135,2985,3225,2745 
2985 PRINT 
2990 PRINT"JNPUT TEMPERATURE DIFFERENCE IN DEGREES CENTIGRADE." 
2995 PRINT" INPUT NEGATIVE Nlt18ER IF TEMP ELEVATED > TEMP GROUND.' 
3000 INPUT"<EX: 123.4, 9.7, -0.2>: ",RTEMP 
3005 PRINT 
3010 PRINT USING"TEMPCC) DIFFERENCE= IUUULif" ;RTEMP 
301~ ON IHEL GOTO 3020,3020,3295 
3020 PRINT 
3025 PRINT"IS ENTRY CORRECT?' 
3030 INPUT"<RESPOND YES OR NO>: ",S 
3035 IF<CLEFTS<S,I>•Y>OR<LEFT$CS,l>•YL>>THEN 3295 
3040 IF<cLEFT$CS,1>-N>OR<LEFT$CS,!>~NL>>THEN 2985 ELSE GOSUB 13000 GOTO 3025 
3045 PRINT 
3050 PRINT" INPUT TEMPERATURE AT ELEVATED POINT' 
3055 PRINT"IN DEGREES CENTIGRADE.• 
3060 INPUT"<EX: 123.5, 9.7, -0.2): ",RTEME 
306~ PRINT 
3070 PRINT • INPUT TEMPERATUREAT GROUND LEVEL" 
307~ PRINT"IN DEGREES CENTIGRADE." 
3080 INPUT"(EX: 123.4, 9.7, -0.2>: ",RTEMG 
3085 PRINT 
3090 PRINT USING" INPUT VALUES ARE: T81P(C) ELEVATEQs lfiUIIfiLif" ;RTEME 
309~ PRINT USING " TB1P<C) GROUND .. fUtlfJ!tlf,lf" ;RTB1G 
3100 RTEMP=RTEME-RTEMG 
3105 ON IHEL GOTO 3110,3110,3295 
3110 PRINT 
3115 PRINT"ARE ENTRIES CORRECT?• 
3120 INPUP<RESPONO YES OR NO): • ,S 
312~ IF<<LEFT•<S,l>•Y>OR<LEFT'f<S,l>=YL>>THEN 3295 
3130 IF«LEFT$CS,1>=-N>OR<LEFT'f<S,1>=-NL>>THEN 304~ ELSE GOSUS 13000 GOTO 311~ 

313~ PRINT 
3140 PRINT" INPUT TEMPERATURE AT ELEVATED POINT IN" 
314~ PRINT~DEGREES FAHRENHEIT." 
3150 INPUT"<EX: 123.4, 9.7, -0,2>: •,RTEHE 
315~ PRINT 
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3160 PRINT"INPUT TEMPERATURE AT GROUND LEVEL IN" 
3165 PRINT" DEGREES FAHRENHEIT." 
3170 INPUT"<EX: 1:23.4, 9,7 1 -0.:2): ",RTEMG 
3175 PRINT 
3180 PRINT USING" INPUT VALUES ARE: TEHP(F) ELEVATED= MMMM.M";RTEME 
3185 PRINT USING " TEHP<F> GROUND= MMMMM.M" ;RTEMG 
3190 RTEHP=RTEME-RTEHG 
3195 ON IHEL GOTO 3:200,3:200,3:290 
3:200 PRINT 
3205 PRINT"ARE ENTRIES CORRECT?' 
3:210 INPUT"<RESPOND YES OR NO): ",S 
3215 lF<<LEFT$<S,l>=Y)OR<LEFT$(S,l)=YL>HHEN 3:290 
3:220 IF<<LEFT"t<S,I>=N>OR(LEFTS<S,I>=NUHHEN 3135 ELSE GOSUB 13000 GOTO 3:205 
3:225 PRINT 
3:230 PRINT" INPUT TEMPERATURE DIFFERENCE IN DEGREES FAHRENHEIT.' 
3:235 PRINTHINPUT NEGATIVE NUMBER IF TEMP ELEVATED >TEMP GROUND.' 
3:240 INPUT"(EX: 1:23.4, 9.7, -0.2): ",RTEMP 
3245 PRINT 
3:250 PRINT USING"TEMP<F> DIFFERENCE"" MMM,M",RTEMP 
3:255 ON IHEL GOTO 3:260,3260,3290 
3:260 PRINT 
3:265 PRINT'IS ENTRY CORRECT?• 
3270 INPUT"<RESPOND YES OR NO): • ,S 
3:275 IF<<LEFTS<S,1>=Y)0R(LEFTS<S,1>•YL>>THEN 3:290 
3:280 IF<<LEFTS<S,l>=N>OR<LEFTS<S,1>-NL>>THEN 3:2:25 ELSE GOSUB 13000 GOTO 3265 
3285 '*** CONVERT FROM FAHRENHEIT TO CENTIGRADE. *** 
3290 RTEMP=RTEMP*.556 
3:295 PRINT:PRINT 
3300 PRINT" SELECT FORMAT FOR ENTERING HEIGHT DIFFERENCE," 
3305 PRINT 
3310 PRINT TAB<S>"<l> INPUT ELEVATED AND GROUND LEVEL HEIGHTS" 
3315 PRINT TAB<9>"IN METERS.• 
3320 PRINT 
3325 PRINT TAB<5>"<2> INPUT ELEVATED AND GROUND LEVEL HEIGHTS" 
3330 PRINT TAB<9>"IN FEET." 
3335 PRINT 
3340 PRINT TAB<5>"<3> INPUT HEIGHT DIFFERENCE IN METERS." 
3345 PRINT 
3350 PRINT TAB< :!D" <4> INPUT HEIGHT DIFFERENCE IN FEET." 
3355 PRINT 
3360 PRINT TAB<5)"(5) ABORT AND RETURN.' 
3365 PRINT 
3370 INPUT"<RESPOND 1,2,3,4 OR~): ",It 
3375 IF<<JI<t>OR<Il>S>>THEN GOSUB 12000 : GOTO 3300 
3380 ON 11 GOTO 3435,3515,3385,3595,:2745 
3385 PRINT 
3390 PRINT" INPUT HEIGHT DIFFERENCE IN METERS." 
3395 INPUT"(EX: 123.4); H ,RHYT 
3400 PRINT 
3405 PRINT USING"HEIGHT DIFFERENCE<H>• ~88M.M";RHYT 
3410 ON IHEL GOTO 341S,341S 
3415 PRINT:PRINT"IS ENTRY CORRECT?" 
34:20 INPUT"<RESPOND YES OR NO)l ",S 
3425 IF<<LEFT$<S,1)•Y>OR<LEFT$(S,1)•YL>>THEN 3660 
3430 IF<<LEFT$<S,t>=N>OR<LEFTS<S,I>-NL>>THEN 3385 ELSE GOSUB 13000 GOTO 3415 
3435 PRINT 
3440 PRINT" INPUT HEIGHT AT ELEVATED POINT IN METERS." 
3445 INPUT"<EX: 123.4>: ",RHYTE 
3450 PRINT 
3455 PRINT" INPUT HEIGHT AT GROUND LEVEL IN METERS." 
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3460 INPUT"<EX: 123.4>: ",RHYTG 
3465 PRINT 
3470 PRINT USING" INPUT VALUES ARE: HEIGHT ELEVATED<M>= #####,#" ;RHYTE 
3475 PRINT USING " HEIGHT GROUND<M):o #M#tUL#" :RHYTG 
3480 RHYT=RHYTE-RHYTG 
3485 ON IHEL GOTO 3490,3490,3660 
3490 PRINT 
3495 PRJNT"ARE ENTRIES CORRECT?' 
3500 INPUT"<RESPOND YES OR NO): ",S 
3505 IF<<LEFTS<S,I>~Y>OR<LEFTS<S,l>=YL>>THEN 3660 
3510 IF((LEFTS<S,l>aN)QR(LEFTS<S,Il=NL»THEN 343~ ELSE GOSUB 13000 GOTO 3495 
351 ~ PRINT 
3520 PRINT~ INPUT HEIGHT AT ELEVATED POINT IN FEET." 
3525 INPUT"<EX: 1234.5>: ",RHYTE 
3530 PRINT 
3535 PRINT'' INPLIT HEJ GHT AT GROLND LEVEL IN FEET, • 
3540 INPUT"<EX: 1234.5>: ",RHYTG 
3~45 PRINT 
3550 PRINT USING" INPUT VALUES ARE: HEIGHT ELEVATED<FT)• #MM###,#";RHYTE 
3555 PRINT USING " HEJ GHT GROUND< FT)s ######. #"; RHYTG 
3560 RHYT=RHYTE-RHYTG 
3~65 ON IHEL GOTO 3570,3570,3650 
3570 PRINT 
3575 PRINT"ARE ENTRIES CORRECT?' 
3580 INPUP<RESPOND 'r'ES OR NO>: ',S 
3585 IF<<LEFTS<S,J):oY>OR<LEFTS<S,1>~YL>>THEN 3650 
3590 IF<<LEFTS<S,J)=N>OR<LEFTS<S,1>=NL>>THEN 3~15 ELSE GOSUB 13000 GOTO 3575 
359~ PRINT 
3600 PRINT" INPUT HEIGHT Dl FFERENCE IN FEET,' 
360~ INPUT"<EX: 1234.5>: ",RHYT 
3610 PRINT 
3615 PRINT USING'HEJGHT DIFFERENCE<FT>• #####.#";RHYT 
3620 ON IHEL GOTO 362~,3625,3650 
3625 PRINT:PRINT"IS ENTRY CORRECT?" 
3630 INPUT"<RESPONO YES OR NOl1 ",S 
3635 IF<<LEFT$(S,l>•Y>OR<LEFTS<S,I>mYL>>THEN 3650 
3640 IF<<LEFTS<S,I>-N>OR(LEFTS(S,1>~L>>THEN 3595 ELSE GOSUB 13000 GOTO 3625 
364~ 'CONVERT FEET TO METERS. 
36~0 RHYT•RHYT*.304B 
365~ '*** DETERMINE STABILITY CLASS FROM TEMP & HEIGHT DIFFERENCE. *** 
3660 ON IHEL GOTO 3665,3665,3690 
366:5 PRINT 
3670 PRINT"IS METHOD ACCEPTABLE?" 
3675 INPUT"<RESPOND YES OR NO>: ",5 
3690 IF<<LEFT$<S,1>~Y>OR<LEFTS<S,1>•YL>>THEN 3690 
369~ IF<<LEFTS<S,t>=N>OR<LEFTS<S,ll-NL>>THEN 274~ ELSE GOSUB 13000 GOTO 3670 
3690 RLAPS=<RTEMP•100' )/RHYT 
3695 IF<RLAPS>-.5>THEN 3715 
3700 IF<RLAPS>-l.9HHEN 3705 ELSE SPAS!Po"A" :lCLASz1:GOTO 4105 
3705 IF<RLAPS>-1 .?>THEN 3710 ELSE SPASG-"B•:ICLAS=2:GOTO 4105 
3710 IF<RLAPS>-1 .5>THEN SPASQ••Q•:ICLA5-4:GOTO 4105 ELSE SPASQ•"C" :ICLAS~3:GOTO 
4105 
3715 IF<RLAPS>l .5>THEN 3720 ELSE SPAS!Po"E":ICLAS.~:GOTO 4105 
3720 IF<RLAPS>4' >THEN SPASI>"G" :ICLA5-7:GOTO 410~ ELSE SPASQ-"F" :ICLAS=6:GOTO 41 , 
3721 '***************** 
3722 '*THETA SPREAD. * 
3723 '***************** 
3725 PRINT 
3726 PRINT" INPUT THETA SPREAD IN DEGREES." 
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37"30 li'IPI*IT"•,E;<: 22.5, 3.8, :J.<>•: ",PTHE 
373'5 Pf;'H-IT 
!:7"-<CI PQ!NT IJSH~G"THET,_, SPRE,.,D= ;uuut,#" ;RTHE 
3745 O:IN J HEL 130TO 3750,3750, 3775 
3750 PRINT" JS ENTRY CORRECT'::"' 
3;'55 lr'-IPUT" I. RESPOND ~ES OR NQI: ",S 
:::7.:.0 !Fi.•LEFT~i.S,1l=YlQRcLEFT$\S 1 1)•r'UJTHEN 377"5 
37~5 IF<CLEFT<5cS,i!=N)QR(LEFT$<S,1!==NUlTHEN 3725 ELSE GOSUB 13000 
3770 CALCULP.TE ·3IG/"!A THETA FROM THETA SPREAD. 
377"5 RSJGT=RTHE/.:.' : 130TO 3845 
?-780 '"'*.,HOHf*********** 
37"85 * ·sr GMI-'! THETP.. * 
3791) *""*'**'**ilo1f1f**'*""** 
37'~5 PRINT 
;.900 PRINT" INPUT SIG/"!A THETA IN DEGREES." 
3805 H•IPUT"•.EX: 10.05, 1.23, 0.01>: ",RSIGT 
!:810 PRINT 
3815 PRINT USING" SIGMA THETA= #MM.M.tf" ;RSIGT 
3820 ON IHEL GOTO 3825,3825,3845 
382'5 PRINT" IS ENTRY CORRECT?" 
3830 INPijT" • RESPOND YES OR NQ): ", S 
3835 JF• •LEFT$1S,l l==Y)I)Ri.LEFT$(5,1 J"''(L) I THEN 3845 

GOTO 3750 

3840 lF\i.LEFT$(S,l!==N)0R\LEFT$•S,li=NL.!.lTHEN 379'5 ELSE GOSUB 13000 GOTO 3825 
·39<15 ON I HEL GOTO '3850, 3850 , 3880 
3850 PRINT 
!855 PRINT" IS !"!ETHOD ~CCEPTABLE?" 
3:360 INPUT'< RESPOND YE':i OR NO>: ", S 
38-:-!i !F•:lLEFT$<3,1/•YJOR<LEFTf<S,I>=YU\THEN 3880 
'3870 IF<<LEFT<I<S,11=N;.OR<LEFT<I<S,t>=NL)ITHEN .2745 ELSE GOSIJB 1301)0: GOTO 3855 
387~ ·'*"'* DETERMINE STABILITY CLASS FROM SIGMA THETA. *'** 
3880 IF>:RSIGT<7,5!THEN 3900 
3885 IF<RSIGT,22.5>THEN 3990 ELSE SPASQa"A" :ICLAS=I :GOTIJ -1!05 
-3890 IF<.RSIGT<I7.5>THEN 3895 ELSE SPASG-"B":ICLAS=2:GOTO 4105 
38'"'~ IF< Rl SGT< 12. 5>THEN SPASQ .. " 0" :I CLAS=4 1 GOTO 4105 ELSE SPASQ=" C" : I CL,.l,Ss.3: GOTO 
4!05 
3900 1F•RSIGT<3.8HHEN 3905 ELSE SPASQs"E" :ICL.<-IS=~:GOTO 4105 
3'?0~ JF,RSIGT<2.1>THEN SPI"'SQ•"G":ICLAS""?:GOTO 4105 ELSE SPASQs"F":ICLAS=6:GOTO a 
105 
3910 *'*****'******************** 
3915 '*STABILITY CLASS KNOWN, * 
3920 *******'***********'******** 
3925 PRINT 
3930 PRINT"SELECT STMBILITY CLASS." 
393'5 PRINT TA9~5)" (AJ CLMSS A - EXTREMELY UNSTA8LE" 
39<40 PRINT TH8<5)"(8) CLASS B MODERATELY UNSTABLE" 
3945 PRINT TAB<5)"\C! CLASS C SLIGHTLY UNSTABLE" 
3950 PRINT TAB\'5)"\0J CLASS 0 NEUTRAL" 
3955 PRINT T~B<5>"<E> CLASS E SLIGHTLY STABLE" 
·~:960 PRINT TA8<'3>"',F) CLASS F MODERATELY STABLE" 
3965 PRINT TRB(5J"\G) CLASS 13 EXTREMELY STABLE" 
39(0 INPUT" •.RESPOND A,B,C,D,E,F OR G>: ",S 
3971 SPASQ=S 
397~ !Fl'1LEFT$i.S,l>='A")OR<LEFT$<S,l>=~a">\THEN ICLHS"'I:GOTO 4010 
3980 IF\~LEFT$(S,1)="B"IOR<LEFT$<S,!)=~b"):>THEN ICLAS,.2:GOTO 4010 
398~ IF<\LEFT$<S,I)="C".i0R<LEFT$i.S,!)="o:"))THEN ICL~S•3:130TO 4010 
3990 IF<(LEFTS(S,l)="O".lOR<LEFT<I<S,!)="d").)THEN ICLHS,.4:GQTO 4010 
399'5 !Fi.<LEFT$<S,l.I"'"E">OR<LEFT$('5,1.1="E>"))THEN IC'LAS""ei:GOTO 4010 
•1000 JF<<LEFT$(3,1)=="F")0R(LEFTS~S.i)""".f"))THEN ICLAS=o:GOTO .:1.010 
<-~OOei IF(',LEFTS<S,1.i="G"'l0R(LEFTS<S,!>="Q"l)THEN ICLAS=7:GOTO 4010 EL·5E GOSUB 1·~:0 

00: GOTO 3930 
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4010 ON IHEL BOTO 401~.401~,410~ 
4015 PRINT 
4020 PRINT" IS METHOD ACCEPTABLE?" 
4025 INPUT"<RESPOND YES OR NO>: ",5 
4030 IF(\LEFTs<S,1J~Y>0R(LEFT~<S,J>=TL))THEN 410~ 
4035 JF<<LEFT~<S,l>--N>OR<LEFTs<S,D=NLJ"JTHEN 2745 ELSE GOSUB 13000 1 GOTO -1020 
4040 -····*************~********** 
4045 '*STABILITY CLASS DEFAULT. * 

40~0 ········~····-~·············· 
4055 JF\RWIND(5 1 )THEN SPASQg"F":ICLAS=6 ELSE SPASQz"E":ICLAS=5 
4060 PRINT 
4065 PRINT"ST~BILITY CLASS DEFHULTS" 
-1070 lF•-ICL...i4S=oiTHEN PRINT"TO FOR MODERATE:....r ST~BLE." ELSE PRINT"TO E OP SLIGHT 
L 'r STABLE" 
4075 ON IHEL GOTO 4080,4080,4115 
4080 PRINT 
408~ PRINT"IS DEFAULT ACCEPTABLE?• 
4090 INPUT"(PESPOND YES OR NO>: ",5 
4005 IF\\LEFTS\S,1>•T>OR(LEFTS<S,J)sYL>>THS-1 4115 
-liOO JF,(LEFTs<S,l)=N)QRtLEFTS<S,IJ-NL>>THEN 3925 ELSE GOSUB 13000 GOTO 4085 
4105 PRINT 
410~ PRINT USING"STABILITY CLASS. &";SPASQ 
4111 JF,Rt..JIND<5'qHEN 4115 
4112 IF<<IC~S>O>AND<ICLAS<6}>THEN 4115 
4113 PRINT:PRINT"************•****•************":PRINT"* WIND SPEED IS JNCOMPATA 
BLE *" 
4114 PRINT"* WITH STABILITY CLASS. •·:~RINT"•~••••••••••••••••••••***•~•••" 
:GOTO 2745 
411~ ON !RUN GOTO 4135,5995 

4120 ··············~·············•**•·~· 
4125 '* SELECT METHOD OF RELEASE RATE. * 
4130 '**********·~~···-~····•*******~*** 
4135 PRINT 
4140 PRINT'SELECT METHOD FOR INPUT OF RELEMSE PHTE." 
4145 PRINT TAB<5>"tJ) ISOTOPIC RELEASE RATE." 
4150 PRINT TA8(5)"(2) GROSS RELEASE RATE." 
4155 PRINT TA8(~)"(3) CONTAINMENT LEAKAGE." 
4to0 PRINT TA6<5>"<4) COOLANT LEAKAGE." 
41o5 PRINT TAB<S>"<S> DEFAULT." 
4170 INPUT'<RESPCJt..ID 1.2.3,4 OR 5>: ",II 
4175 IFiti1<1)0R<II>S>nHEN GOSUB 12000 : GOTO 4135 
4180 JPROG-O:ON 11 GOTO 4225,4720,4810,5060,418~ 
4185 PRINT 
41':;.0 PRINT'CCNTAINMENT LEAKAGE AND COOLANT !...EAKAGE SELECTIONS" 
4195 PRINT"E,:..CH HA'v'E DEFAULTS. SELECT CNE o: THEM." 
4200 INPUT"* HIT CARRIHGE RETURN. *",S 
4205 GOTO 4135 
4210 '**•····~·~······~········· 
421~ ·• ISOTOPIC RELEASE RATE. * 
4220 '**•*********************** 
4225 IF<ILU<>O>THEN 4260 ELSE PRINT 
4230 PRINT" IS A PRINTER HOOKED UP PROPERLf" 
4235 PRINT"TO THE COMPUTER?" 
4240 INPUT"<RESPOND YES OR NO>: ",5 
4245 JF<<LEFTS<S,t>-Y>OR<LEFTS<S,l>•YL>>THE:l'"-1 ILIJ=:Z:GOTO 42o0 
4ZSO lFO:<LEFTS<S.I)=N)OR<LEFTs<S,I>-NUHHE'"-1 ILU=l ELSE GOSUB 13000:GOT0 422'5 
4260 IF(<!P.UN<)I)ANO(JFLAG=I>>THEN 4264 
4261 FOR 1"'1 TO 20 
4262 RJQUE{J "'"0' :PRINT 
42o3 NE>.I I 
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42.:,4 P~ !NT: PR l ~IT" **"'***""""****•***********""**"'*'""**•**"'******"'*"'"'"'*""*"'" 
42o5 PPH,IT"* TO INPUT THE RELEHSE RI-'ITE < Cl/SECI F•JR H *" 
-1270 PRINT"* ~;:ADIONUCLIDE, RESPOND WITH THE CORRESPONDING *" 
4275 PP!~IT"* i'li.I~18ER FROM THE RADIONUCLIDE REFERENCE LIBRI-'IRY. •" 
42::>o 
4285 
4290 
4291 
4295 
4300 
4305 
431 0 
43!5 
4320 
432':5 
4330 
-1335 
4.340 
4345 
434¢ 

PRINT"*"'*'******•*****'******'*""********"'*•****'****"'******"''"'" 
PRINT 
PRINT"TO REPRINT THE RADIONUCLIDE REFERENCE LISRAR'r ," 
PRINT"RESPOND -99" 
PRINT 
PRINT"\.JHEN ~="!NISHED RESPOND +99. 
ON l HEL G•JTO 4.310, 4340,4340 
PRINT 
PRINT" IS THE ISOTOPIC RELEASE RRTE KNOWN AND" 
PRINT"I'3 THIS METHOD i-1CCEPTA8LE?" 
INPUT" 1 RESPOND 'rES OR NO': ", S 
l f( '· LEFT$0: S, 1 )"')')IJR( LEFT$( S ,1 ):YU )THEN 4340 
!F•:•:LEFTi•S,!)=N)QR(LEFT$(5 1 1):NU.•THEN 4310 ELSE GOSUB 13000 
PRINT 
PRINT" HIT 
!NPijT" FOR 

CARRIAGE RETURN t<JHEN READY" 
",s 

GOTO 4311) 

4347 SITOP=" 
RAD I ONUCLI DE REFERENCE LIBRARY. 

~-R93M i<.R85M KR95 KR87 KR88 KR89 XE131MXE133MXE1 33 -<E 1 35M>;E I 
35 xE137 XE138 CS134 CS137 I131 1132 1133 1134 I 
135 
4355 PRINT: PR!~IT: PR!t-IT: PRINT: PR !NT: PRINT 
43o0 PRINT T,.::,B<31"*""""'*******""***********'********""*'***" 
43·:·5 PRINT TH813•"+ RADIONUCLIDE REFERENCE LIBRARY.*" 
4370 PRINT TA8<31"****"+************'****+-*-***'******"'**" 
-1375 PRINT 
4380 PRINT TA8(8J"(!J KR83M";TA8122>;"d1J XE135" 
4385 PRINT TA8(8)"(2J KR8':5M";TAB<22);"<12) XE137" 
4390 PRINT T""818J"(3) KR85";TA8~22>;"Z13) XE138" 
4395 PRINT TA8(8)"<4) KR87":TAB(22);"<14) CS134" 
4400 PRINT TAB<. 8!" \ 5) KR89" ;TAB< 22>;" (I~) CS137" 
4405 PRINT TAB•:8!"\o) KR89";TAB<22J;"qoJ 1131" 
4410 PRINT THB,8l"(7l XE131M";TAB\22);"<17) 1132" 
4415 PRINT TAB<.8)"i8) XE133M":TAB\22!;"<18) !133" 
-1420 PRI~IT TAB\81"i-n X:El33~;TAB\22!;"\19) I134" 
4425 PRINT TAB(7l"(IIJ) :<E!35M":THB\22l;"(20> 1135" 
4430 PRI~IT 

-1435 PRINT T""B\o)"(-99) REPRINT" ;THB<22) ;"\99) FINISHED" 
4440 PRINT 
4445 PRINT TA8i3)";o**'********************************" 
4450 ON I LIJ GOTO 4550 , 4455 
4455 LPR I ~IT 
44.:;0 LPP !NT THB<. 3_1 "•*'"'****"'******.,.************""*******" 
440'3 LPRINT TAB OJ"* RADIONUCLIDE REFERENCE LIBRARY, *" 
4470 LPR !NT TAB<_ 3! "*"*"''"'*******************************" 
o.!475 LPR!NT 
4480 LPRINT TAB< 8!" < 1) KR83M" ;TAB\22);" < 11) XEI35" 
4485 LPRINT TA8(:3J"(2/ KR85M" ;TAB<22) ;"\12J XE137" 
-lo.!90 LPF:INT TAB\8)"\3) KR85";TAB\22J;"\13) XE138" 
4495 LPRINT TAB\81"'-4) KR87";TAB<22J;"\l4) CS!34" 
4500 LPRINT TAB<8J"•.5) KR88";TAB<22);"<15) CSI37" 
4505 LPRINT TA8•,8)"•-0) KR89" :TAB<22l ;"<!¢) 1131" 
45!0 LPPINT TAB<8l"t7) XEI31M";TAB~22);"11;") I132" 
4515 LPRINT TH8(8)"(81 K.El33M";T~8(22)j"\18) I133" 
4520 LPRINT TA8<8l"i9) X.E133";TAB{22>;"U9\ 1134" 
4525 LPRINT TA8(7)"(10) xE135W:TA8(22>;"<20> 1135" 
-1530 LPRINT 
"''535 LPR!NT TAB(ol"<-90! REF'R!NT";THB<22J;"('?'?'! FH~ISHED" 
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4540 LPRINT 
4545 LPRINT TAB<3>"***********************************" 
4540 LPRINT:LPRINT:LPRINT:LPRINT:LPRINT:LPRINT:LPRJNT:LPRINT:LPRINT:LPRINT 
4550 PRINT 
4555 INPUT"<RESPONO -99, 1,2 1 3, ••. 20, 99): ",II 
4560 ON IHEL GOTO 4565,4595,4595 
4565 PRINT . 
4570 IF<<II>O>AND<l1<21>>THEN PRINT USING"YOUR SELECTION IS: &';HIOS<SITOP,ll*6, 
6) ELSE PRINT USING~YDUR ENTRY lSI ....... ;I I 
4575 PRJNT"IS ENTRY CORRECT?" 
4590 INPUT"<RESPONO YES OR NO>: ",S 
4595 IF<<LEFTS<S,I>~Y>OR<LEFTS<S,IJ•YL>>THEN 4595 
4590 IF<<LEFT$<S,I>=N>OR<LEFTS<S,I>mNL)JTHEN 4550 ELSE GOSU9 13000 GOTO 4570 
4595 IF<<I1=-99JAND<lLUm!)JTHEN 4355 
4600 IF<<Il=-99)AND<lLU•2>>THEN 4455 
4605 IF<II•99>THEN 4670 
4610 IF<<II<1>DR<I1>20>>THEN GOSUB 12000 : GDTO 4550 
4615 PRINT 
4620 PRINT USING" FOR&" ;HIOS<SITOP,l1*6,6> 
4625 PRJNT"INPUT RELEASE RATE IN CURIES PER SECOND.' 
4630 INPUT"<EX: 2.18E+07, O.OIE-12, 7.30E+IOJ: ",RIQUE<IIJ 
4635 PRINT 
4640 PRINT USING" FOR &" ;MIDS<SITOP 1 I1•6 1 6) 
4645 PRINT USING"THE RELEASE RATE IN Cl/SEC IS ........ AAAA";RlQUE<l1J 
4646 ON IHEL GOTO 4650,4550,4550 
4650 PRINT: PRINT" IS ENTRY CORRECT?" 
4655 INPUT"<RESPOND YES OR NO>: ',S 
4660 IF<<LEFTS<S,I>=Y)OIHLEFTS<S,I)""YU>THEN 4550 
4665 IF<<LEFTS<S,I>=N>OR<LEFTS<S,I>zNL>>THEN 4615 ELSE GOSUB 13000 GOTO 4640 
4670 ON IHEL GOTO 4675,4675,4700 
4675 PRINT 
4680 PRINT'ARE ENTRIES AND METHOD CORRECT?" 
4685 INPUT"<RESPOND YES OR NO>: ",S 
4690 IF<<LEFTS(S,l>,..Y>OR<LEFTS<S,I>=YL>>THEN 4700 
4695 IF<<LEFTS<S,l>=N>OR<LEFTS<S,I>=NL)JTHEN 4135 ELSE GOSUB 13000 GOTO 4690 
4700 IFLAG•l:ISo-I:GOTO 5995 
4705 '*********************** 
4710 '*GROSS RELEASE RATE. * 
4715 '*********************** 
4720 ON IHEL GOTO 4725,4750,4750 
4725 PRINT 
4730 PRINT"IS GROSS RELEASE RATE <CI/SEC) KNOWN?" 
4735 INPUT"<RESPOND YES OR NO>: ',S 
4740 1F<<LEFT~<S,1>~Y>OR<LEFTS<S,1>•YL))THEN 4750 
4745 IF<<LEFTS<S,I><>N>AND<LEFTS<S,I><>NL>>THEN GOSUB 13000 GOTO 4730 
4746 PRINT"THIS INFORMATION IS ESSENTIAL" 
4747 PRINT"TO THE CALCULATIONS. PLEASE" 
4748 PRINT'SELECT ANOTHER METHOD." 1 GOTO 413~ 
4750 PRINT 
4755 PRINT" INPUT GROSS RELEASE RATE IN CI/SEC." 
4760 INPUT"<EX: 2.18E+07, O.OlE-12, 7.30E+10J: ",RQUE 
4765 PRINT 
4770 PRINT USING"THE GROSS RELEASE RATE IS ~~·**AAAA';RQUE 
4775 PRINT'IS ENTRY CORRECT?" 
4780 INPUT"<RESPOND YES OR NO>: ",S 
4785 IF<<LEFT$(S,I>mY)OR<LEFTS<S,!)•YL>>THEN IFLAG-2:GOTO 5435 
4790 IF<<LEFTS<S,lJmNJOR<LEFTS(S,I>sNL>>THEN 4750 ELSE GOSUB 13000 GOTO 4770 
4795 '************************ 
4800 '* CONTAINMENT LEAKAGE. * 
4805 '************************ 
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4810 P~·H.JT 
4815 FP!NT"lS THE PEPCEI'-ITAGE OF CONTH!NMENT" 
._J816 PR I ~H" RELEHSED >''ER i)H'( Ki-JOtJN-," 
'--'820 IrtPUT"• RESPOND 'rES OR NO): ",S 
4~325 l1<,cLEFT$rS,\l=(lQRILEFT$cS,I'""•L''THEN ..<~:?5 
4830 1 f( ( LEFT$• S ,1 1=!'-l 10R• LEFT$< S ,1 I=NL -,)THEN ..<880 EL·::-E 1::00SU8 1 ?_:000 
4::C 3~ PP I HT 
4840 F'f':INT" H·IPUT F'ERCENT""GE OF CONTAHit1E"IT RELEHC:·EC• F'EF· [+H-," 
484':• INPUT"ID: 100.1], 1].1, 1'2:34.51: ",RPERCO 
---1850 PRII'-IT 
4855 PR IHT" PERCE~HHGE OF CONT ..4 I NMENT F'ELE14SE[·" 
485o PRINT USIIJI:,"PER Df4r IS ##.##- ~ "" :RPERCO 
48-:-0 PRINT" l :; ENTF·-~ CORRECT?" 
4865 lt-.PliT"<RESPOND rCS OR NO!: ",S 
4870 lFc'c.LEFTt<S,1.i=(>QR(LEFT$(5,\)=YLllTHEN 49(1(1 

4875 1 F < 'LEFT*-• S, 1 l="i' OR (LEFT$( S, 1 l=NL .· ) THEN 4:33":· EL :.E GOSU8 1 30 ~~ Cl 
48:30 PRINT 
4885 F"R l NT" THE DEFAULT FOR THE CCINTAINMENT LEAKHGE r;·HTE" 
48""'0 PP!"IT USING" IS l*,lHf~ CONTAINME!H I)QLIJt'-1ES PEP U~·f'." :RL~. 
---18·-:-s PPEPCO=FU~: I PPOG=1 
4900 PRHH 
4';(15 F'P!lH"'CHAPACTERiZE SOURCE l1AGNITUDE." 
4910 PRlNT TAB• 5l" '· 1 ', COOLANT lNVEt,ITORY" 
4915 PRJ!-.jT T-8~5)''·2• GAP INVENTOR''" 
4':;<2CI PPHIT TFt8 5•"•:3• FUEL MELT" 
---192:, PF·J~T THB•5)"1<;) CONT,::,INt"'lENT MONITOR READJN(•" 
4930 F·RJIH T,,.B• S•" • 51 C•EFHULT" 
4035 INPUT"IPE':OPOJ'i!J 1,2,3,4 OR 5;: ",11 
4940 1Fitll\l!OR~l:>51•THEN GOSUB 12000 GQTG 491):. 
4~'---l':, ON li GOT•:r 4?90,4':;-95,4985,500C:,4'7"50 
4950 PRINT 
49'55 PRINT"THE OEFHUL T IS FUEL l1EL T." 
<-lc;60 ON IHEL GOT•:• 4':;<65,4'"85,4'?85 
49e5 PRJNT"IS [•EF;.:.ULT ACCEPT;..;BLE?" 
4'~70 lNPUT"IRE3t"ONC• 1ES:- GR NO•: ",·; 
..;-;-75 IF•, •LEFT$•: S, 1 •=1 I(.IP' LEFT-t\S,l J:::, U '•THEN 4 9 85 
'-'"-'30 lflc•_EFTlO:S,Jl=r~-,0P(LEFT~'.S,l!=t'-IL 1 ~THEN 4·_-:-oo E'-·:-t:: r-;osUE- !.?LtOO 

1 FL;..;G=S: GOT I) 54 35 
I FLAG=3: ::;OTO 5435 
lFLAG=4:GOTO 5435 
PP!r!T 
PRJ NT" INPUT CONTHJNMENT !10NITOR 
I"IPUT"'.EX: 1.23E+l2, O.OJE-Oll: 
PR!HT 
PRJI-.jT US!NG"CONTH!Nt'-!ENT r--tONITOR 
PR !NT" IS E~·ITP ( CORRECT?" 
INPUT" ( RESPOI';D YES OR NO): ",S 

READING It-. ROENTGENS,- HOliR." 
",RACTIV 

REHDING ',R/HRl IS IHI.IHI' 

4<;·.;·><; 

=·0~11~ 

5005 
:,o 10 
50 1 ":· 
50.20 
50.25 
-::.o 30 
50 35 
50---l(l 

l F\ (LEFT$( S, I I=Y! QR( LEFT$\ S, 1 f=YU .lTHEt~ 5045 
IFI'LEFT-t··S,J!=N)QR(LEFT$\S,1>=NUHHEN 5000 EL·O:E GOSi_l8 13000 

50 4:. I FLAG=6 
5050 I Fi R'JOL=1 '>THEN RSTER~=RACT l\HRPERC0/1 OOQO: GOTO 54-35 
5055 !FIP'v'OL=2lTHEN R'3TERM=RACTI\.)1fRPERCO/l000' :GOTO 5435 

":.0-5o *"'"****.,."*****""**".,;"""* 
5057 '* COOL,..;NT LEAKAGE, ,. 

5058 •• .,. ... ~*.,.************* 
5[!.!-0 PRINT 
50o5 PRINT"SEi...ECT UNITS FOR C.OOL.:::.NT PATE LOSS." 
5070 PR!t·n TA8c5.'"ql L8S.fMIN." 
5•)75 PRINT T!-<8'5'"'2' (,ALLON':./!1!N." 
5•:·7~· F'RINT TA8•5'"13f ;..;80RT Al'lD RETL'~U." 
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5090 !NPUT"RESPOND 1,2 OR 3): ',11 
509~ IF<<I1<l>OR<I1>3>)THEN GOSUB 12000 : GOTO ~065 
5090 ON II GOTO 5095,5145,4135 
5095 PRINT 
~I 00 PRINT~ INPUT COOLANT LEAKAGE RATE IN LBS ,/MIN." 
5105 INPUP<EX: 1.23E+12, 1234.5): • ,RRATE 
5110 PRINT 
5115 PRINT USING~ COOLANT LEAKAGE RATE <LBS./MIN) IS ~8.~M~~~A";RRATE 
5116 RRATE=RRATE•7.567 
5120 ON IHEL GOTO 5125,~125,519~ 
512~ PRINT~ IS ENTRY CORRECT?" 
5130 INPUT"< RESP~O YES OR NO): •, S 
5135 IF<<LEFT$<S,1>aY>OR<LEFT$<S,J>sYL>>THEN 5195 
5140 IF<<LEFT$<S,1>-N>OR<LEFT$CS,J)=NUHHEN 509~ ELSE GOSUB 13000 GOTO ~125 

5145 PRINT 
5150 PRINT" INPUT COOLANT LEAKAGE RATE IN GALLa-.IS/MIN." 
5155 INPUT"<EX: 1.23E+12, 1234.5): ',RRATE 
5160 PRINT 
5165 PRINT USING"COOLANT LEAKAGE RATE <GALLONS/MIN.) IS ~8.~MA~"A";RRATE 
5166 RRATE=RRATE•63.07 
5170 ON IHEL GOTO ~175,~175,519~ 
5175 PRINT" IS ENTRY CORRECT?" 
5190 INPUT"<RESPONO YES OR NO>: ",S 
5195 IF<<LEFT$<S,1>sY>OR(LEFTS<S,1)•YL))THEN 5195 
5190 JF<<LEFTS<S,I>-N>OR<LEFT$<5,1>-NL)>THEN 514~ ELSE GOSUB 13000 GOTO 5175 
519~ PRINT 
5200 PRINT'SELECT UNITS OR DEFAULT FOR GROSS" 
~20~ PRINT"ACTIVITY OF LEAKING COOLANT." 
~210 PRINT TAB<S>"<I> MICRO CURIES/GRAM" 
5215 PRINT TAB(~)"<2> CURIES/LITER" 
5220 PRINT TAB<S>"<3> MICRO CURIES/CC" 
5225 PRINT TA8(5)"(4) DEFAULT" 
5230 INPUT"<RESPONO 1,2,3 OR 4>: ",11 
~235 JF<<I1<1>0R<I1>4>>THEN GOSUB 13000 : GOTO 519~ 
~240 ON II GOTO ~265,~320,5375,~245 
5245 PRINT 
5250 PRINT"GROSS ACTIVITY OF LEAKING COOLANT" 
5255 PRINT" DEFAULTS TO 10 HI CRO CURl ES/CC." 
5260 RACTlv-,00001 :GOTO 5430 
5265 PRINT 
5270 PRINT" INPUT GROSS ACTIVITY OF LEAKING" 
~271 PRINT"COOLANT IN MICRO CURIES/GRAM." 
5275 INPUT"<EX: 1.23E+12, 1234.5): ",RACTIV 
~280 PRINT 
5295 PRINT USING" GROSS ACTIVITY <MICRO CURIES/GRAM> IS ~~.MM~~A~· ;RACTIV 
5290 ON IHEL GOTO 5295,529~,531~ 
5295 PRINT"IS ENTRY CORRECT?" 
~300 INPUT"<RESPOND YES OR NO>: ",S 
~305 IF<<LEFTS<S,I>•Y>OR<LEFT$CS,I>•YL>>THEN ~31~ 
~310 IF<<LEFTS<S,I>-N)OR<LEFT$($,1)-NL>>THEN ~26~ ELSE GOSUB 13000 GQTO 5295 
5315 RACTJVsRACTIV•.OOOOOI I GOTO 5430 
5320 PRINT 
5325 PRINT" INPUT GROSS ACTIVITY OF LEAKING" 
5326 PRINT"COOLANT IN CURIES/LITER," 
5330 INPUT"<EX: 1.23E+12, 1234.~): ",RACTIV 
5335 PRINT 
5340 PRINT USING" GROSS ACTIVITY <CURIES/LITER> IS ~M.*MAAAAo ;RACTIV 
534~ ON IHEL GOTO 5350,53~0,~370 
3330 PRINT"IS ENTRY CORRECT?" 
53~5 INPUT"<RESPONO YES OR NO): ",S 
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~360 IF<<LEFTS<S,l>=Y>OR<LEFTS<S,l>=YL>>THEN 5370 
5365 IF<<LEFTS<S,1>~>0R<LEFTS<S,1)=NL)>THEN ~320 ELSE GOSUB 13000 GOTO 5350 
5370 RACTIV~RACTJV•.001 :GOTO 5430 
5375 PRINT 
5380 PRINT" INPUT GROSS ACTIVITY OF LEAKING" 
5381 PRINT"COOLJ::INT IN MICRO CURIES/CC. n 

5385 INPUT"<EX: 1.23£+12 1 1234.5>: ",RACTIV 
5390 PRINT 
5395 PRINT USING" GROSS ACTIVITY <MICRO CURIES/CC> IS MM.Ittt''AAA" ;RACTIV 
5400 ON IHEL GDTD 5405,5405,5425 
5405 PRINT"IS ENTRY CORRECT?' 
5410 INPUTM<RESPOND YES OR NO>: ",5 
5415 IF<<LEFTS<S,1>=Y>OR<LEFTS<S,1>~YL>>THEN 5425 
5420 IF<<LEFTS<S,1>-N>OR<LEFTS<S,IlsNL>>THEN 5375 ELSE GOSUB 13000 : GOTO 5405 
5425 RACTiv-RACTIV•.OOOOOI 
5430 I FLAG""7 
5435 PRINT:PRINT"IS METHOD ACCEPTABLE?":INPUT"<RESPOND YES OR NO>: ",S 
5436 IF<<LEFTS<S,I>~Y>OR<LEFTS<S,l>•YL>>THEN 5438 
5437 IF<<LEFTS<S,I>=N>OR<LEFTS<S,l>=NL>>THEN 4135 ELSE GOSUB 13000:GOTO 5435 
5438 IF<<IRUN<>1>AND<ISO~O>>THEN 5995 
5440 '******************* 
5445 '* IODINE SECTION. * 
5450 '******************* 
545~ PRINT 
5460 PRINT"ARE THERE IODINES IN THE RELEASE?" 
5465 PRINT TAB<5>"<1) YES" 
5470 PRINT TA8<5>"(2) NO" 
5475 PRINT TAB<5>"<3> UNCERTAIN' 
5480 lNPUT"<RESPOND 1,2 OR 3>: ",S 
5485 IF<<LEFTS<S,1>~"l">OR<LEFTS<S,1>•Y>OR<LEFTS<S,I>~YL>>THEN 5495 
5487 IF<<LEFTS<S,1>~"2")0R<LEFTS<S,1>-N>OR<LEFTS<S,ll=NL)lTHEN 5985 
5490 IF<<LEFTS<S,1>~"3"lOR<LEFTS<S,I>="U")}THEN 5830 ELSE GOSUB 13000:GOTO 5400 
5495 PRINT 
5500 PRINT" IS THE RATIO OF IODINE TO NOBLE GAS" 
5505 PRINT" IN THE RELEASED MATERIAL KNOWN?" 
5510 INPUT"<RESPOND YES OR NO>: ",S 
5515 IF<<LEFTS(S,Il•"r">OP<LEFTS<S,l)•YU>THEN 5525 
5520 IF<<LEFTS<S,I>-N>OR<LEFTS<S,l)=NL>>THEN 5830 ELSE GOSUB 13000 GOTO 5500 
5525 PRINT 
5~30 PRINT"SELECT FOR INPUT OF IODINE TO NOBLE GAS RATIO." 
5535 PRINT TA8<5>"(1) INPUT IODINE TO NOBLE GAS RATIO AS A" 
~540 PRINT TAB<9>"DECIMAL FRACTION. 
5~4~ PRINT TAB<5>"<2) INPUT Y. IODINE OF I PLUS NG TOTAL.' 
5550 PRINT TA8(9)"INPUT X NOBLE GAS OF I PLUS NG TOTAL." 
5555 PRINT TA8(5)"(3) INPUT Y. IODINE IN CORE INVENTORY." 
5560 PRINT TAB<9)"INPUT Y. NOBLE GAS IN CORE INVENTORY." 
5!565 PRINT 
5570 INPUT"<RESPONO 1,2 OR 3>: ",I1 
5575 IF<<I1<1>0R<l1>3)lTHEN GOSUB 12000 GOTO 5530 
~590 ON I1 GOTO 5585,5635,5705 
5585 PRINT 
5590 PRINT" INPUT IODINE TO NOBLE GAS AS A DECIMAL FRACTION." 
5591 PRINT" <NOTE RANGE: 0 =< DECIMAL FRACTJ ON =< 1>" 
5595 INPUT"<EX: 1.23£-12 1 0.01>: ",RING 
5596 IF<<RING<O>OR<RING>l>)THEN GOSUB 12000: GOTO 5590 
5600 PRINT 
5605 PRINT USING" IODINE TO NOBLE GAS RATIO IS M8.8MAA~A•;RING 
5606 Rl•<IOO*RINGl/<l+RING>:RNG=lOO~-RI 
5610 ON IHEL GOTO 5615,5615,5785 
5615 PRINT" IS ENTRY CORRECT?" 
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5620 
5625 
5630 
5635 
5640 
5645 
56~0 
:5655 
5660 
5665 
5670 
5675 
5680 
5695 
5690 
5695 
'3700 
5705 
5710 
5715 
57:20 
5725 
5730 
5735 
5740 
5745 
57'30 
57$5 
5760 
5765 
5770 
5775 
5780 
5795 
5790 
5795 
5800 
5805 
5810 
5815 
'5820 
5825 
5830 
5835 
5840 
5845 
5850 
5855 
5860 
5865 
5870 
5875 
5880 
5885 
5690 
5895 
5900 
5905 
5910 
5915 

INPUT~<RESPOND YES OR NO): ",S 
IF<<LEFT.<S,t)~Y)OR<LEFT•<S,I)•YL))THEN 5785 
IF<<LEFT~<S,I)~)OR<LEFT•<S,i)=NL)>THEN 5585 ELSE GOSUB 13000 GOTO 5615 
PRINT 
PRINT" INPUT% IODINE OF IODINE PLUS NOBLE GAS TOTAL." 
INPUT"<EX: 100.0, 0.1>: ",RI 
RNG•100!-RI 
R I NG .. R I /RNG 
PRINT 
PRINT USING" INPUT VALUES ARE: % IODINE• HM.HH~AAAo ;RI 
PRINT USING" %NOBLE GAS• MH.IIH"""A" ;100-RI 
ON IHEL GOTO 5680,5680,5785 
PRINT 
PRINT"ARE ENTRIES CORRECT?• 
INPUT"<RESPOND YES OR NQ); ",S 
IF<<LEFT$(S,l)•Y>OR<LEFT.<S,l)sYL))THEN 5785 
IF<<LEFT•<S,l>=N>OR<LEFTt<S,I>~L>>THEN 5635 ELSE GOSUB 13000 1 GOTO 5685 
PRINT 
PRINT~ INPUT% OF IODINE IN CORE INVENTORY." 
INPUT•<EX: 100.0, 0,1): ",RI 
PRINT 
PRINT" INPUT% OF NOBLE GAS IN CORE INVENTORY." 
INPUT"<EX: 100.0, 0.!); ",RNG 
PRINT 
PRINT" INPUT VALUES ARE: Y. IODINE• ",RI 
PRINT TAB<14)"% NOBLE GAS• ",RNG 
RING-RI/RNG:RI~IOO'*RI/<RI+RNG> :RNG-100!-RJ 
ON IHEL GOTO 5760,5760,5785 
PRINT 
PRINT"ARE ENTRIES CORRECT?" 
INPUT"<RESPOND YES OR NO>: " 1 5 
IF<<LEFT$<S,t>~Y>OR<LEFT$<S,t>•YL))THEN 578~ 
JF((LEFT$<S,1>-N>OR<LEFT•<S,l>-NL>>THEN 5705 ELSE GOSUB 13000 GOTO 5765 
PRINT 
PRINT"AT WHAT POINT IN THE RELEASE PATHWAY" 
PRINT" IS THE RATIO MEASURED?• 
PRINT TA8(5)"(J) BEFORE FILTRATION" 
PRINT TA9(5)•<2> AFTER FILTRATION" 
PRINT TAB(5)"(3) NO FILTERS IN RELEASE PATHWAY" 
INPUT" <RESPOND 1 12 OR 3) ~ ",11 
IF<<Il<l)OR<I1>3»THEN GOSUB 12000: GOTO 5790 
ON It GOTO 5995,5975,5875 , 
PRINT 
PRINT"THE DEFAULT RATIO FOR IODINE TO NOBLE GAS" 
PRJNT"IS 0.02 OR 1.96% IODINE TO 98.04X NOBLE GAS." 
RING•.02:Rl•1,96JRNG-99,04 
PRINT 
PRINT"WOULO THE IODINES BE FILTERED?" 
INPUT"<RESPONO YES OR NO) I ",S 
IF<<LEFT.<S,t>•Y>OR(LEFT$<S 1 1)~YL>>THEN 5895 
IF<<LEFT$<S,I>-N>OR<LEFT$(S,1>-NL))THEN 5875 ELSE GOSUB 13000 GOTO 5850 
RILEF•O! 
PRINT 
PRJNT"ASSUME NO FILTRATION." 
GOTO :5990 
PRINT 
PRINT" IS THE FILTER EFFICIENCY KNOWN?" 
INPUT"<RESPONO YES OR NO) I ",S 
IF<<LEFT•<S,l>~Y)OR<LEFT•<S,l>•YL>>THEN 5920 
IF((LEFT•<S,J)-N>OR<LEFT$<S,l>-NL>>THEN 5970 ELSE GOSUB 13000 
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s·~:::o PRI~n 
':-,.~25 F·j:;·JI'IT"INF'UT FiLTER EFF!C!ENCr 1-1S (IF IO[·!NE PEr'ICI''E['," 
'5'~30 li,IF'IJT"•Ex: 100.0. 0.1',: ",R!LEF 
5~-3~ PRINT 
S·~.tO PRINT I..I:E:.!NG"Fl!..TER EFFJCIEI'ICY(?,); IHI*Il*,**lt'- ;f;l!_EF 
'5·~45 Dr•l I HEl GOTO ':·950, 5950,5990 
5·;'~(1 F·RHH" r·;. ENTRY CORREC-T?" 
":•.;o55 I ~·IF'L!..,."' RE·;.pQr.JO 1'ES OF: NO-, : " , S 
59'-'0 IF• •:LEFT$<.S,1 l:q '>(IR(LEFT$.2,1 '"'ill lTHE~·I 57'90 
5"'-: 5 IF t I lEFT$( S, 1 _>=N 1 OR'. LEFT$( S, I l"'i'll \ .' THEr·i 5920 EL ;.E I:,) SUb 1 30 0 Cl 
5970 PRINT 
597~ F'f''!NT"FILTER EFFIC:ENCY DEFAULTS TO 9'5/~." 
5'? 7-!> ON I HEL GOTO 5977, S'?'77, s·; 60 
5977 PRINT:INPUT"* HIT CAF:F'lAGE RETLIRN TO CONTINUE. ¥- ",S 
59~0 PllEF=95! :1:;0TO 5990 
'!'"85 R!NC.=O;RILEF=100' :RI=O:PNG=!OO 
5990 RI RF=I (RING/ 1 1 '+RING)_; *(_1 00! -Rl LEF !/ l 00 1 ) 

5991 END OF T~:S PIECE OF CODE. 
'5995 FOR l=l TO 10 
-:;.000 PI:'INT 
60(1'5 NE'-'T I 
oO 1 0 PR !NT T0::.8 ( 81 "******'***'******************,.;*** '' 
<!-015 PRINT THB\8!"* WAIT-IRDHM IS SEARCHING FOR"'" 
oO 20 PR !NT T'""8•. 81 '' * THE NE:-<T P l ECE (IF THE CODE. *" 
6025 PRINT TA8(8l"*********lf******"'*****,.;-""*******" 
<!-0-30 FOR l=l TO 9 
·:-0 3~ PRINT 
·~040 NE:-~T I 
.~Q 45 CHAIN "9; I R(,Al'ITI-iP. COr---1" , 20 
<:>0 '51J END 
10000 PRINT 
I 19"''5 END 
1200') PRII'IT 
12005 Pf'·JNT''ENTR'~ C.UT OF RAN13E- PLEHSE TPY AGAIN." 
12010 PRniT 
1 :2•) I '3 RETURN 
13000 PR!i'IT 
1 31]05 PPII~T' E~·JTf''Y r-JOT UNDERSTOI:JO - i"LEHSE TRY AGAIN," 
13010 PRINT 
l 30 1 5 I;.:ETURt,l 
l 0 PROGRAM I P['HM - PART THREE 
15 'lntera.cti•Je Pap1d Do~e Asses!1ment Mod'!l 
20 C(IMI'10N 1 HEL, SI,IAME, SDATE, ST I ME, SRNAM, I POWR, Rlk., R1JOL, I PUt~, I LU, I G, IE, Rl·lli·JO, SC· IF:, 
PSTfol!CK, SP,.,SQ, I CLAS, I FLfol!G, I SO 
21 CGMMCN RIQUE-: .1 ,RQUE, IPROG,RPERCO,PACTl'.J,RSTERM,PF:HTE,P:tiG,Rl ,RI'-IG,i"lLEF ,PIF:F ,P 
I REL, PDIJR, RPOST, lHGEFL, I i=IX 
2~ DEF!NT I 
3D [lEFSTR 5,1'-I,Y 
35 DEFSNG R 
.:!(1 DEFC•Sl 0 
4~ OATA'"I",';.-","N","n'' 
50 REA[I 'r ,YL,N,NL 
'5'3 S i TOP=" KR88M KR85M KR85 k'R87 ~-R88 f..:R89 X:E1 31 t1"XE 1 33:1><E I 33 ;, E! ~.51·1/E 1 35 

XEI37 XEl38 CS134 CS137 I131 Il32 1133 ll3q 113 
5 
~0'35 ******~********* 
·:00-:·0 '* IRDf'rMTHR.COM * 
¢0.~'5 •*""***********~* 
¢·0o¢ FOR 1=1 TO 24 
.:.067 PPHH 
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6068 
6069 
6070 
6075 
6080 
608~ 
6090 
609~ 

6100 
61 0~ 
6110 
6115 
6120 
6125 
6130 
613~ 
6140 
614'3 
6150 
6155 
6160 
6165 
6170 
617~ 
6180 
6195 
6190 
619~ 
6200 
620~ 
6210 
6215 
6220 
622~ 
6230 
6235 
6240 
6245 
6250 
6255 
6260 
6265 
6270 
627~ 

6280 
6285 
6290 
6295 
6300 
6305 
6310 
6315 
6316 
6320 
6331 
6332 
6335 
6346 
6347 
6348 

NEXT I 
l F< (I FLAG~> I >AND< I 50=1) >THEN 6080 
ON !RUN GOTO 6075, 1089~ 
IF<ISO=llGOTO 6205 
PRINT 
PRINT" IS THE TIME INTERVAL FROM REACTOR SHUTDOWN" 
PRINT"TO INITIATION OF RELEASE KNOWN?" 
INPUT" <RESPOND YES OR NO>: ",S 
IF<<LEFT$<S,l)gY)0R(LEFT$CS,l>BYLl>THEN 6110 
IFC<LEFTS<S,I>~N>OR<LEFTSCS,ll•NLl>THEN 6165 ELSE GOSUB 13000 
PRINT 
PRINT" INPUT TIME INTERVAL FROM REACTOR SHUTDOWN TO" 
PRINT"INITIATION OF RELEASE IN HOURS." 
INPUT"CEX: 1.75, 36.00>: ",RJREL 
PRINT 
PRINT USING" IN HOURS, INPUT TIME INTERVAL ISM·-~.M~" ;R!REL 
ON IHEL GOTO 6145,6200,6200 
PRINT"IS ENTRY CORRECT?" 
INPUT" (RESPOND YES OR NO>: ", S 
IF<<LEFT$<S,1JgYJOR<LEFTS<S,I>~YLllTHEN 6200 
IF<<LEFTS<S,ll=NlOR<LEFTS<S,ll=NL>>THEN 6110 ELSE GOSUB 13000 
PRINT 
PRINT"TIME INTERVAL DEFAULTS TO ZERO." :RIREL=O' 
ON IHEL GOTO 6180,6200,6200 
PRINT" IS DEFAULT ACCEPTABLE?" 
INPUT"< RESPOND YES OR NO>: ", S 
JF<CLEFTS<S,l>~Y>OR<LEFTS<S,l>~YLllTHEN 6200 
IF<CLEFTSCS,l>=N>OR<LEFT$CS,Il=NL>>THEN 6110 ELSE GOSUB 13000 
ISQsO 
PRINT:PRINT"IS AN ESTIMATE FOR THE TOTAL DURATION" 
PRINT"OF THE RELEASE KNOWN?" 
INPUT"<RESPOND YES OR NO>: ",S 
IF<<LEFT$CS,Il~Y>OR<LEFT$CS,ll=YL>lTHEN 6230 
IF<CLEFTS<S,IlsNJOR<LEFTS<S,ll=NL>>THEN 6285 ELSE GOSUB 13000 
PRINT 
PRINT" INPUT ESTIMATE FOR TOTAL DURATION" 
PRINT"OF RELEASE IN HOURS." 
INPUT"<EX: 1.75, 36.00>: ",RDUR 
PRINT 
PRINT USING"IN HOURS, INPUT TIME INTERVAL !SMMM~.HM" ;RDUR 
ON IHEL GOTO 6265,6316,6316 
PRINT"IS ENTRY CORRECT?• 
INPUT"<RESPOND YES OR NO>: ",S 

GOTO 6095 

GOTO 6145 

GOTO 6190 

GOTO 6205 

IF<<LEFTS<S,l>•Y>OR<LEFT.<S,1l~YL)lTHEN 6316 
IF<<LEFTS<S,1>=N>OR<LEFTS<S,!lzNL>>THEN 6230 ELSE GOSUB 13000 GOTO 6265 
PRINT 
PRINT"DURATION OF RELEASE DEFAULTS TO 8 HOURS.":RDURsB! 
ON IHEL GOTO 6300,6316,6316 
PRINT" IS DEFAULT ACCEPTABLE?" 
INPUT~<RESPOND YES OR NO>: ",S 
IF<<LEFTSCS,I>~Y>OR<LEFTS<S,I)sYL>>THEN 6316 
IF<<LEFT.<S,tl=N)OR(LEFT•<S,ll-NL>>THEN 6230 ELSE GOSUB 13000 GOTO 6300 
IF< (I G=l >OR( (I SO<> I >AND< IFLAG06l) >THEN 6375 
PRINT:PRINT•tNPUT IN HOURS THE TIME INTERVAL FROM" 
PRINT"WHEN THE RADIATION MEASUREMENT WAS MADE" 
PRINT"TO THE MATERIAL'S PROJECTED TIME OF RELEASE." 
INPUT"<EX: 24.00, 0.25): ",RPOST 
PRJNT:PRINT"IN HOURS, THE TIME INTERVAL FROM WHEN' 
PRJNT"THE RADIATION MEASUREMENT WAS MADE TO THE" 
PRINT USING"MATERIAL'S PROJECTED TIME OF RELEASE IS~~H*·*M" ;RPOST 
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63~0 ON IHEL GOTO 03~~ 1 637!5,6375 
~3!55 PRINT1PRINT"IS ENTRY CORRECT"" 
6360 !NPUT"<RESPONO YES OR NO> 1 ",S 
636!5 IF<< l.EFTS(S, 1 >•Y> OR< LEFTS( S, I ) .. YL> >THEN 637!5 
0370 IF<<LEFTt<S,I>•N>OR<LEFTS(S,l>=NL>>THEN 631~ ELSE GOSU8 13000 GOTO 63!55 
637!5 IF<IFIX<>!5>THEN ON !RUN GOTO 6380,1089!5 
6380 PRINTrPRINT"lDENTIFY AGE OF RELEASED MATERIAL." 
638!5 PRINT TA8<!5)"(1) AGE < I DAY" 
6390 PRINT TA8<!5>"<2> AGE >• l DAY" 
6395 PRINT TA8<!5>"13) DEFAULT" 
6400 JNPUT"<RESPONO 1,2 OR 3>: ",II 
6403 IF<<I1<1>0R<I1>3J)THEN GOSU8 12000 1 GOTO 6390 
6410 ON II GOTO 6430,6445,6413 
6413 PRINT 
6420 PRINT"AGE DEFAULT IS THE CONSERVATIVE ASSUMPTION" 
642!5 PRINT"THAT AGE < I DAY." 
6430 PRINT 
643!5 PRINT"AGE < 1 DAY. • 
6440 IAGEFL~l!GOTO 6460 
6443 PRINT 
64!!!0 PRINT"AGE >• I DAY," 
6453 IAGEFL•O 
6460 ON IHEL GOTO 6465,648!!!,6!515 
6463 PRINT"lS ENTRY OR ASSUMPTION CORRECT?" 
6470 INPUT"<RESPONO YES OR NO> 1 ",S 
647!5 IF<<LEFTS<S,I)•Y>OR<LEFTS<S,I>•YL>>THEN 648!5 
6480 IF<<LEFTS<S,I>•N>OR<LEFTS<S,I>-NL>>THEN 6380 ELSE GOSUB 13000 GOTO 6465 
6485 ON IHEL GOTO 6490,6490,6315 
6490 PRINT 
6495 PRlNT"ARE DURATION AND AGE INPUTS CORRECT?" 
6300 INPUT"<RESPOND YES OR NO>: ",S 
6503 IF<<LEFTS<S,I>•Y>OR<LEFTS<S,IJ•YL>>THEN 6515 
6510 IF<<LEFTS<S,IJ-NJOR<LEFTS<S,l>-NL>>THEN 6069 ELSE GOSUB 13000 GOTO 6495 
6515 IF<IRUN<>IJGOTO 10895 
6520 '********************************* 
6525 '* PRINT INPUT AND HAKE CHANGES. * 
6530 '********************************* 
10000 IRUN-2:13-0 
1000~ IF<ILU<>O>THEN 10040 
10010 PRINT 
10015 PRINT" IS A PRINTER HOOKED UP TO" 
10020 PRINT"THE COMPUTER PROPERLY." 
!002S INPUT"<RESPOND YES OR NO) 1 ",S 
10030 IF<<LEFTS<S,I>•Y>OR<LEFTS<S,I)•YL)>THEN ILU.2:GOTO 10040 
1003S IF<<LEFTS<S,l>aN>OR<LEFTS<S,1>-NL>>THEN ILU.1 1GOTO 10040 ELSE GOSU8 13000 
1 GOTO 10013 
10040 ON ILU GOTO 10470,1004~ 
10041 'OUTPUT CN PRINTER. 
1004S FOR II•! TO 24 
100:50 PRINT 
1005~ NEXT II 
10060 LPRJNT"*******************************************" 
10065 LPRINT"* REVIEW THE FOLLOWING INPUT INFORMATION. *" 
10070 LPRINT"*******************************************" 
10071 IF<I3•0>THEN 1007:5 
10072 LPRINTzLPRINT:LPRINT1LPRINT TAB<29>"*********************" 
10073'LPRINT"***************************** INPUT INFORMATION******************* 
***********" 
10074 LPRINT TAB<29>"*********************" 
1007~ LPRINT 
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10080 LPRINT USING" USER NAME: &" ;SNAME 
10095 LPR!NT 
10090 LPR!NT USING"TODAY'S DATE: &" ;SDATE 
10095 LPRINT 
10100 LPRINT USING~CURRENT TIME: &";STIME 
10105 LPRINT 
10110 LPRINT USING"REACTOR NAME: &";SRNAM 
10115 LPRINT 
10120 LPRINT US!NG"NET ELECTRICAL OUTPUT:~~~~~~M";IPOWR 
I 0125 LPRINT 
10130 ON RVOL GOTO 1013~ 1 10140 
1013~ LPRINT"CONTAINHENT TYPE: EITHER A PWR OR SWR-TYPE Ill":GOTO 10145 
10140 LPRINT"CONTA!NHENT TYPE: SWR-EITHER A TYPE I OR II" 
10145 LPRINT 
10150 IF(!E=1 >THEN 10166 
10155 LPRINT USING" GROUND LEVEL WIND SPEED (M/SEC> :M~NNN.NN";RWINO 
10160 LPRINT 
10165 LPRJNT USING" GROUND LEVEL WIND DIRECTION <TO>: &";SOIR:GOTO 1018~ 
10166 LPRINT USING"EFFECTIVE STACK HEIGHT<M>:MMM~MM.M";RSTACK 
10167 LPRINT 
10170 LPRINT USING" ELEVATED LEVEL WINO SPEED <HVSEC> :MMMMM.M";RWINO 
1017'5 LPRINT 
10180 LPRINT USING" ELEVATED LEVEL WINO DIRECTION <TO>: &" ;SOIR 
10195 LPRINT 
10190 LPRINT USING" STABILITY CLASS: &" ;SPASQ 
10191 IF<IPROG=O>THEN 10195 
10192 LPRINT 
10193 LPRINT"NOTE: * DEFAULT ESTIMATES USED FOR THE RELEASE RATE. *" 
I 0 19'5 LPRINT 
10200 ON !FLAG GOTO 10205,10240,10260,10260,10260,10260,1033'5 
1020'5 LPRINT"INPUTS FOR ISOTOPIC RELEASE RATE:" 
10210 FOR I•l TO 20 
10215 IF<RIQUE<I>""O~)THEN 10230 
10220 LPRINT 
1022'5 LPRINT USING" FOR &";MI0$(51TDP,I*6,6) 
10226 LPRINT USING" THE RELEASE RATE (CI/SEC): MM.~MAAAA";RlQUE(l) 
10230 NEXT I 
1023'5 GOTO 1042'5 
10240 LPRINT"INPUTS FOR GROSS RELEASE RATE:" 
10245 LPRINT 
102~0 LPRINT USING" GROSS RELEASE RATE <CI/SEC>: MM.MMAAAA";RQUE 
I 0255 GOTO 10360 
10260 LPRINT"INPUTS FOR CONTAINMENT LEAKAGE:" 
10265 LPRINT 
10270 LPRINT USING" PERCENTAGE OF CONTAINMENT RELEASED PER DAY: MM.~MAAAA";RPE 
RCO 
10275 LPRINT 
10290 IF<IFLAG<>3>THEN 1029'5 
1028'5 LPRINT TA8(4)"SOURCE MAGNITUDE: COOLANT INVENTORY" 
10290 GOTO 10360 
1029'5 IF<IFLAG<>4>THEN 10310 
10300 LPRINT TAB<4>nSOURCE MAGNITUDEt GAP INVENTORY" 
10305 GOTO 10360 
10310 IF<IFLAG<>SHHEN 1032'5 
10315 LPRINT TAB<4>"SOURCE MAGNITUDE: FUEL HELT" 
10320 GOTO 10360 
10325 LPRINT USING• CONTAINMENT MONITOR READING (R/HR): **·**AAAA•;RACTIV 
10330 GOTO 10360 
1033~ LPRINT•JNPUTS FOR COOLANT LEAKAGE:" 
10340 LPRINT 
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10345 LPRINT USING" LEAKAGE RATE (G/SEC): IUL#tV'"''"'" ;RRATE 
10350 LPRINT 
10355 LPRINT USING" GROSS ACTIVITY <CI/G): ##.##""""'' ;RACTIV 
10360 LPRINT 
10365 LPRINT"IOOINE, NOBLE GAS, AND FILTER EFFICIENCY INPUTS:" 
I 0370 LPRINT 
10375 LPRINT USING" PERCENTAGE IODINE;#####,It#~ ;RI 
10380 LPRINT 
10385 LPRINT USING" PERCENTAGE NOBLE GAS:ItltM##.It#" ;RNG 
I 0390 LPRINT 
1039'5 LPRINT USING" IODINE TO NOBLE GAS RATIO: MM.##""""" ;RING 
10400 LPRINT 
10405 LPRINT USING" PERCENTAGE OF IODINES REMOVED BY FILTRATION!Itlt###,Mit";RILE 
F 
10410 LPRINT 
10415 LPRINT"TIME INTERVAL FROM REACTOR SHUTDOWN 
10420 LPRINT USING"TO INITIATION OF RELEASE<HR):ItM#M.ItM' ;RIREL 
10425 LPRINT 
10430 LPRINT"TIME ESTIMATE FOR TOTAL DURATION" 
10435 LPRINT USING" OF RELEASE< HR> :#It## .It#"; RDUR 
10440 IF<<ISO<>t>AND<IFLAG<>6>>THEN 10455 
10451 LPRINT:LPRINT"TIME ESTIMATE FROM RADIATION MEASUREMENT TO" 
10452 LPRINT USING"THE MATERIAL'S PROJECTED TIME OF RELEASE<HR>:It###,#lt" ;RPOST 
10455 LPRINT 
10460 IF<IAGEFL:,.l>THEN LPRINT"AGE OF RELEASED MATERIAL: < 1 DAY"ELSE LPRINT"AGE 

OF RELEASED MATERIAL: >~ 1 DAY" 
10461 IF< I 3-1 >THEN 11060 ELSE LPRINT:LPRINT" ************************" 
10462 LPRINT"* TEAR OFF AND REVIEW. *":PRINT"* REVIEW INPUT INFORMATION, *" :PRIN 
T 
10463 LPRINT"************************" 
10465 LPRINT:LPRINT:LPRINT:LPRINT:LPRINT:LPRINTILPRINT:GOTO 10975 
10466 'OUTPUT ON CRT. 
10470 PRINT 
10475 PRINT 
10476 PRINT"*****************************" 
10477 PRINT"* REVIEW INPUT INFORMATION. *' 
10479 PRINT"*****************************" 
10479 PRINT 
10480 PRINT USING"USER NAME: &";SNAME 
10485 PRINT 
10490 PRINT USING"TODAY'S OATE1 &";SDATE 
10495 PRINT 
10500 PRINT USING" CURRENT TIME: &" ;STIME 
10505 PRINT 
10510 PRINT USING"REACTOR NAME: &";S~ 
10515 PRINT 
10520 PRINT USING"NET ELECTRICAL OUTPUT:##M###" ;IPOWR 
10525 PRINT 
1 0 530 CN RVOL GOTO 1 0~35 1 I 0~40 
10535 PRINT"CONTAINMENT TYPE: EITHER A PWR OR BWR-TYPE Ill"!GOTO 10545 
10540 PRINT"CONTAINMENT TYPE; BWR-EITHER A TYPE I OR II" 
10545 PRINT 
10550 IF<IEst>THEN 10566 
10555 PRINT USING" GROUND LEVEL WINO SPEED (M/SEC)zlt####,#lt' ;RWIND 
10560 PRINT 
10564 PRINT"GROUND LEVEL WIND" 
10565 PRINT USING~DIRECTJON (TQ)I &";SDIRzGOTO 10585 
10566 PRINT USING"EFFECTJVE STACK HEIGHT(M)!##M#8t$.1t";RSTACK 
10567 PRINT 
10570 PRINT USING" ELEVATED LEIJEL WIND SPEED (M/SEC> !#t$##t$,t$M" ;RWINO 
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J1)";7'5 PRH>JT 
l05:;tO ~R!NT"ELE')ATEV L.El}EI.. I.J!NO" 
1')'581 PR!r"-IT US!NG"DIRECTIOI'J •T0!1 .~":·~DIR 
l'J585 PRINT 
10'58-::. l~IPIJT"* HIT CHRR!HGE RETIJRN TO CONTINUE, *" ,S 
l•J587 PRINT 
1')590 PRINT IJS!NG"STHBILITY Cu-:+SS; ·~";SPASQ 
10'591 IF' !PROG2Q;THEN 10'395 
10592 PRINT 
10593 PR!NT"r~OTE; * DEFAULT ESTIMATES USED FOR RELEASE PATE. "'" 
11)5'?'5 PRINT 
10·:>00 i:JN !FLHG I~OTO !Oo05,10·~·tO,l0¢oO,JOooO,l0¢60,10oo0.10735 

10·~0~ PRH-IT" INPI.ITS FOR I':>OTOPIC RELEASE R""TE;" 
l0o1Q FOR l•l TO 21J 
11]¢15 IF<RIQUEilJ,.O' 'THEN 10630 
10·~20 PRI~JT 
10o2~ PRINT USING" FOR &":MIO$•SITOP,J,;6,.:.J 
11)02·:> PRINT USING" THE RELEASE !"ATE (CJ/SECl; IUI,iUi:"A'""' ;RIQUEi ll 
10¢27 PRINT:INPUT""i HIT CARRIAGE RETIJRN TO CONTINUE, •",'3 
10630 NEXT I 
11)o35 I~QTI) 1 IJ82Q 
1 0·:>40 PRINT" INPUTS FOR 13ROSS RELEASE RAH: 1" 
10¢4~ PRINT 
10.::.~0 PRINT USING • GROSS RELEASE RATE •,[!, SECl: fli:l,##' "''·-·" ;RQUE 
l1J¢":i5 GOTO !07o0 
10.::.61) PRINT*INPUTS FOR CONTAINMENT LEAKAGE:" 
!0665 PRINT 
10670 PRINT TAB( 31 "PERCENTAGE OF CONTAINMENT RELEASED" 
10e71 PRINT US!r"-JG" PER 0AY: #lt,li:#"''-~A''!RPERCO 
!0¢7:5 PRINT 
10o80 JF( ~Fl--AG' >3>THEN 10695 
10¢8'!1 PRINT TAB( 31 "SOURCE MAGNITUDE: COOLANT INVENTOF<:Y" 
l0o90 GOTO 10760 
!069~ 1F~IFLHG<>4lTHEN 10710 
10/IJQ PR!~IT TH8(3l"SOURCE MAGNITUDE; GAP JNIJENTORY" 
1070~ GQTO !0760 
10710 IF( IFLAG05HHEN 1072'3 
!0715 PRINT TA8(3)"SOURCE MAGNITUDE! FUEL MELT" 
10720 GOTO 10760 
1072'3 PRINT USING" CONTAINMENT MONITOR READING (R/HRl: i:lli:,#lt"'''"'";~ACTPJ 
107'30 GOTO 10760 
1 Q73e; PRINT" INPUTS FOR COOLANT LEAKAGE 1" 
101"40 PRjNT 
!074'3 PR!tH USlr"-IG" LiAKAGE RATE ~G/SEC> t li:tt,u~~"-~" ;RRATE 
l 07'50 PRWT 
10;''5~ PRINT USING" GROSS ACTI'JITY tCj/G) 1 #li:.li:li:"nA~" ;RACTIV 
107o0 PRWT 
107o1 INPUT"* HIT CARRIAGE RE:TURN TO CONTINUE. *" ,S 
1076<: PRINT 
10-:'~!!i PR!r-IT"IODJNE, NOBLE GHS, AND FILTER EFFICIENCY INPUTS: 
I 0770 PRINT 
10775 PRINT USING" PERCENTAGE IODINE:#Ii:lt#i:l,ltfl" ;RJ 
10780 PRINT 
10785 PRINT USING'' PERCENTABE NOBLE GAStltfiiUt#,n' ;RNG 
10:-''<10 PR!r>IT 
107-;.5 PRINT USING" IODINE TO NOBLE GAS RATIO: ***'·*''*"~~"';RING 

10800 PRINT 
10::C05 PRINT TA8(3) "PERCENTrlGE OF IODINES REMOVED" 
10806 PRINT l_.l'3H-IG" BY FILTRATION:Itfl#i:l1t,#" :RILEF 
10810 PRJNT:PRJNT"TlME JNTERI.)»L FROM REACTOR -~HUTDOl..IN 
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I 081 '5 PRINT USING"TO INITIATION OF RELEASE( HR> dUUUt. MM"; RIREL 
10820 PRINT 
10925 PRINT"TIME ESTIMATE FOR TOTAL DURATION 
10930 PRINT USING" OF RELEASE<HR> :MMMM.MM";RDUR 
1093~ IF<<ISO<>I>AND<IFLAG<>6>>THEN 108~0 
10846 PRINT:PRINT"TIME INTERVAL FROM RADIATION MEASUREMEI'-IT TO THE' 
10947 PRINT USING"HATERIAL'S PROJECTED TIME OF RELEASE<HR) sHHMM.Itft" ;RPOST 
10850 PRINT 
108~~ IF<IAGEFL21)THEN PRINT"AGE OF RELEASED MATERIAL: < I DAY"ELSE PR!NT"AGE 0 
F RELEASED MATERIAL: >= 1 DAY" 
10860 PRINT 
10865 INPUT"* HIT CARRIAGE RETURN TO CONTINUE, *",5 
10870 PRINT : PRINT 
10975 PRINT" IS ALL OF THE INPUT INFORMATION CORRECT?" 
10880 INPUT"<RESPONO YES OR NO>: ",S 
10985 IF<<LEFTt.<S,I>•YiOR<LEFT$<S,I>•YU>THEN 10986 ELSE 10990 
10886 IF<ILU=2)THEN I3-!:GOTO 10072 ELSE 11060 
10890 IF<<LEFTt.<S,1>=N>OR<LEFTS<S,1>aNL))THEN 10900 ELSE GOSUB 13000: GOTO 10890 
10895 PRINT : PRINT 
10996 PRINT"WAS THAT THE ONLY INFORMATION TO BE CHANGED?" 
10897 INPUT"<RESPOND YES OR NO): ",S 
10898 IF<<LEFTt.<S,1>•Y>OR<LEFTt.<S,1>=YU)THEN I3•0:GOTO, 10040 
10899 IF<<LEFTS<S,i>-N>OR<LEFTt.<S,I>-NL>>THEN 10900 ELSE GOSUB 13000: GOTO 10896 
10900 PRINT:PRINT 
10905 PRINT"SELECT TOPIC WHICH NEEDS TO BE CHANGED,' 
10910 PRINT:PRINT TAB<S>"<1> USER/REACTOR SPECIFICS" 
10915 ON IHEL GOTO 10920,10920 1 10925 
10920 PRINT TAB<9>"<USER NAME, DATE, TIME, REACTOR NAME, ETC.>' 
1092~ PRINT 
10930 PRINT TAB<5>"<2> TYPE OF RELEASE' 
10935 ON JHEL GOTO 10940 1 10940 1 10945 
10940 PRINT TA8<9>"<GROUND OR ELEVATED, WIND SPEED, DIR, ETC.>' 
10945 PRINT 
10950 PRINT TAB<5>"<3> METEOROLOGICAL DATA" 
10955 ON IHEL GOTO 10960,10960,1096:5 
10960 PRINT TA8(9)"(WIND SPEED, DIR, STABILITY CLASS, ETC.)" 
1096:5 PRINT 
10970 PRINT TA8(5)"<4> RELEASE RATE" 
1097:5 ON IHEL GOTO 10990,10980,1098:5 
10990 PRINT TA8(9)"(ISOTOPIC, GROSS, CONTAINMENT LEAKAGE, ETC.)" 
10985 PRINT 
1099~ PRINT TAB<5)'(~) AGE OF RELEASED MATERIAL" 
11000 ON IHEL GOTO 11005 1 11005 1 11010 
11005 PRINT TAB<9>~<TIME INTERVALS- SHUTDOWN, OUR, AGE, ETC.>" 
11010 PRINT 
11011 IF<ISD-I>THEN 11030 
11015 PRINT TAB<5> 8 <6> IODINE PRESENCE AND FILTER" 
11020 ON IHEL GOTO 11025,1102~,11030 
11025 PRINT TA8(9)•(JODINE TO NOBLE GAS RATIO, FILTER, ETC.>" 
11030 PRINT 
1103~ INPUT"(RESPOND 1,2,3 .•• 6> ",IFIX 
11040 IF<<IFIX<l>OR<IFIX>6>>THEN GOSUB 12000 : GOTO 10910 
11045 ON IFIX GOTO 11050,110SS,1105~,1105S,607S,I10S~ 
11050 GOSUB 14000 CHAIN "BIIRDAMONE.COM" 1 2~ 
11055 GOSUB 14000 CHAIN 8 8:IRDAHTWO.COH",20 
11060 GOSUB 14000 1 CHAIN "BIIRDAMCAL..CCI'1" 1 19 
11 06~ END 
12000 PRINT 
1200~ PRINT"ENTRY OUT OF RANGE- PLEASE TRY AGAIN," 
12010 PRINT 

I-29 



I 20! 5 f;'ETUFN 
l3•J(q) F·~l~IT 

13005 PRlNT"Er-.TR'r NOT UNDERSTOOD- PLE,:.,SE TF·i f-'<GHIN," 
13')!0 PRJIH 
1 3•) 15 RETIJf;N 
14000 FOR l=l TO 10 
14005 PRINT 
14010 ~·IEJ<,T I 
140 1 ~ PR l ~IT Tf4B• 8) "********"'*"'"****"'*"'********"'..;***" 
14:J20 ?RIHT ToC!8i6)"l> IJJAlT-IRDAM !S SEHRCHil-.•3 FOR+" 
14025 PRINT Tf<l8\8.)"l> Tf<E NE_X:T PIECE OF THE CODE. ;,;" 

140 30 PR !NT T"''8( 8\ "***************'****•**"'"'***"'"*"""'" 
14035 FC'R !=1 TO ;· 
!41J40 PRIN--,-
14045 NE-"T I 
1 40 5[1 RETUPN 
10 - PROGRAI"I l F:C•Hf'-1 - CAlCULAT 1 ONS 
1!:;5 Jnte-rac~I"E' Rco.po,j [lOSE' ASSE'SSIT<t'l"lt t1odl?) 
1 $"' [I)I"IMON I HEL, SI'IAriE, SO,.O.TE, ST I I"IE, Sf''NAt1, I F·Ot.JR, RU<., p•,IOL, 1 RUN, I lU, I G, IE, Rl~ JND, 8[•1 R, 
RSTACK, SPi-ISC:~, I [LHS, I FLH5, I SO 
20 COMMON RIQUE<' ,ROUE, IPROG,RPERCO,RACTH),RSTERI"I,RRATE,RH"G,F'I .~NG,PILEF ,RJPF ,R 
IPEL,RDUR,RPOST,IHGEFL,IFIA 
21 DEFINT I 
22 C•Ei='3TR ·; 
.:':3 C•EFSHG P 
.C.4 [1E~'=C•8l 0 
.:':5 SITOF=" 

-·,El3:" ,_EI38 
5 

f\f;'83M f<f;'8SM kRSS f<R87 !<R88 f<RS9 -<:El~!M::<E1::.;f"~'E133 
CS134 C:SJ-37 1131 1132 1133 113-'1 113 

1020 011"1 RDT' 21 l, RDF\ 21 'J, RF1 21 l, RLAM• 21', RMU2c 21 l, REI. 21 , RCHI Qo' 7), RD! ·;r. 7 •, RDRAT 
El 21 • ,PIS• .21 • 
10:::0 Dlt-1 F:A1<12•,F:A2112\,RA3<12l,RA4•.12' 
1040 DL1 RB1·171,R82•17l,RB3•17l.R84!17l 
iCI':'O 011"1 RE8J•:J3',REB2'-13•,PE83i1~',RES4•13) 
lOoO [•111 F'SIG:·1A 1 7.8' ,QSJGZ(7 ,8l ,RDRW8. 7\ ,f'.DRTH, 7\ ,Rl•:JUEDo..2l! 
1 0 o 5 (! !f1 F:I,JATT . ; 3 I , RV.JETT 1 1 3 1 , RBI,J ( 1 3! , RDfi'T I S 1 21 1 , RI,J8TI S 1 7 l , RHR ( 7-, , F~1 HH 7 1 , f'.PL '_t~-IE 

11).:.6 
1 0 71) 
1080 
1090 
1 I~~ 0 
1101 
1 JOi! 
1 1 Q 3 
1 ! I) 4 
1 : 0 5 
1 I 10 
1120 
11'30 
1140 
11 so 
! 160 
1170 
J 1 -30 

DIM F\LD•2ll ,ROHOLD(211 
DEFIN~ J 
DEF·;T;;. S 
[>EF'Sr 113 I< 
[;EFDE.L D 

'-o, 1 R[lf-ii·ICAL, COM lO 
****•l>*+~~**•"'** 

o,::.TH o., '3oo., 1ooo. ,2ooo. ,3ooo. ,eooo. ,2oouo. 
READ RD!ST1 01 ,RDIST( J) ,fWfSTl2:0 .ROIST/3) .RDIST<4• ,RDlST(SJ .RDIST• ¢; 

Dl-'<lH 8.~2E-03,! .33E+02,1.94,Q, 75E+0?,1,o8E+03, I ,8<;'E+03 
I<EAD i'OF~ l), RC·!!( 2J, RDF( J), RDFl41, RDF• ~D, RDFi 6) 
D.:.r;. 1, 04E+O 1, 2, 89!;+0 I , ~. 3oE+Ot, 3, 5i.E+G2, 2, IJoE+02, 1 , 6::.E+02 
REi-tO RDF •, 7 ' , p[,:=- •- 8 J , R.UF ( 9 l , P.DF I 1 0 ! , RDF c l I J , RDF ( 1 2 J 

[•MTA I .OiE+03,9,6~E+02,3. 70E+02, I .OOE+O?, 1 .21E"'"05,2.54E+06 
R~~D RDF• 13l ,RDFil41 ,RDF• 15> ,RrF• 161 ,ROFI17) ,R0F(I8\ 
[IHTH 3. J8E+04,4,97E+05 
REHO RDF'- 19', RDF·" 20 I 

11·;·1] DH7H 2.25E-05,2.38E-Oo:.,4.30E-07,3.00E-07,J .2!·E-07,5.o8E-08 
1200 REHD p·:.ICOMHI J ,I J, RSI Gt1A•. 2, I), RSl G!'1A•, 3,1 l, r;·51 GtiA'- t.j, 1 i .RSI GI'IHC 5, 1), RSl GMA1 ¢,I 

1210 DHTA 7.35E-05,1 .59E-05,2.80E-06,6.94E-07,1 .6o~-07,7,44E-08 
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1220 READ 
) 

1230 DATA 
1240 READ 
) 

12~0 o.>TA 
1260 READ 
) 

1270 o.>TA 
1280 READ 
) 

1290 o.>TA 
1300 READ 
) 

1310 o.>TA 
1320 READ 
) 

1321 DATA 
1322 READ 
1323 DATA 
1324 READ 
132~ DATA 
1326 READ 
1327 DATA 
1328 READ 
1329 DATA 
1330 READ 
1331 DATA 
1332 READ 
1333 DATA 
1334 READ 
1339 DATA 
1340 READ 
13~0 DATA 
1360 READ 
1370 DATA 
1380 READ 
1390 DATA 
1400 READ 
1410 DATA 
1420 READ 
1430 DATA 
1440 READ 
14~0 DATA 
1460 REAO 
1470 DATA 
1480 READ 
1481 DATA 
1482 READ 
1483 DATA 
1484 READ 
148~ o.>TA 
1486 READ 
1487 DATA 
1488 READ 
1490 DATA 
1~00 READ 
1~10 DATA 
1520 READ 
1530 DATA 

RSIGI"'A< 1, 2> ,RSJ GHA< 2, 2> ,RSI GMA< 3, 2> ,RSIGMA< 4 ,2> ,RSIGMA< ~, 2> ,RSI GMA< 6,2 

I ,70E-04,4,69E-0~ 1 1 ,40E-OS,6.77E-06,1 .24E-06,2.82E-07 
RSIGMA<1,3>,RSIGMA<2,3>,RSIGMA<3,3>,RSIGMA<4,3l 1 RSIGMA<S,3>,RSIGMA<6,3 

4.~3E-04,1 .34E-04,4,~9E-0~,2.40E-0~,~.49E-06,1 .67E-06 
RSIGMA< I 1 4) ,RSI GMA< 2 1 4> ,RSIGHA( 3,4), RSIGMA< 4,4> ,RSIGMA< ~,4) ,RSI GMA< 6,4 

8,74E-04,2.78E-04,1 .28E-04,4.84E-0~ 1 1 ,24E-0~,4.07E-06 

RSIGMA<l,~l,RSIGMA<2,~>,RSIGMA<3,S>,RSIGMA<4,S>,RSIGMA<~,S>,RSIGMA<6,5 

2.26E-03,6.~SE-04,2.24E-04,1 .21E-04,3.17E-05,9.27E-06 
RSIGMA<l,6l,RSIGHA<2,6l,RSIGHA<3,6>,RSIGMA<4,6),RSIGMA<5,6l,RSIGMA<6,6 

S.07E-03,1.47E-03,5.06E-04,2,73E-04,7.13E-0~,2.09E-OS 
RSIGHA< I, 7) ,RSIGMA<2, 7> ,RSIGMA<3, 7) ,RSIGMA<4, 7) ,RSIGMA<S, 7) 1 RSIGMA<6, 7 

135. ,670 .. ,2000. ,2000. ,2000. ,2000. 
RSIGZ< 1 ,I), RSIGZ( 2, I) ,RSIGZ<3 1 1 > ,RSI GZ (4, 1) 1 RSIGZ< 5, I> ,RSI GZ< 6,1) 
57.' 13~. ,410. ,890. ,2000. ,2000. 
RSIGZ<1 ,2> ,RSIGZ<2,2) ,RSJGZ<3,2> ,RSIGZ<4,2> ,RSIGZ<5,2) ,RSIGZ<6,2> 
34 •• 64. '11 5. '16~. '373. 33. 740. 
RSIGZ< I ,3> ,RSJGZ<2,3> ,RSIGZ<3,3) ,RSIGZ<4,3) ,RSIGZ<S,3> ,RSIGZ<6,3l 
19. ,33.,51 .~,69.,123.33,195. 
RSIGZ< 1,4> ,RSIGZ<2 1 4> ,RSIGZ<3,4> ,RSIGZ<4,4> ,RSIGZ<5,4> ,RSIGZ<6,•D 
13. ,22.,3~ •• 4~.~.76.,108. 
RSI GZ< 1,5>, RSIGZ< 2, 5>, RSIGZ <3, ~>, RSI GZ< 4, 5>, RSIGZ<~, S>, RSI GZ< 6,~> 
7.6,13.~,21.3~,27.~,43,,59.5 

RSIGZ<l ,6> ,RSIGZ<2,6) ,RSIGZ<3 1 6) ,RSIGZC4,6> ,RSIGZCS,6> ,RSIGZ<6,6) 
4.56,8.1,12.81,16.~,2~.8,35.7 
RSJGZ< I, 7> ,RSIGZ<2, 7) ,RSIGZC 3 1 7), RSIGZ< 4, 7), RSIGZ <5, 7) ,RSIGZ< 6, 7> 
. 013, .038, .000231' .070' .097' .120 
RF<1>,RF<2>,RFC3l,RFC4> 1 RFC~>,RF(6) 
.00074, .00376, ,198, .052, .048' .190 
RF<7> ,RFC8> ,RFC9> ,RF<10> ,RFC1ll,RF<12J 
• 169' 0. 0. 0. 0' • 116' • 164' . 222 
RF( 13) ,RFC 14> ,RF< I~> ,RF< 16) ,RF< 17> ,RF< 19) 
.271,.227 
RF< 19> ,RFC 20) 
0. 37,0 .16, 7. 31 E-6, 0. 55,0. 25, 13.08 
RLAM<l>,RLAMC2J,RLAM(3),RLAM<4>,RLAM<Sl,RLAMC6) 
2,41E-3,0.0129~,0.00547,2.718 1 0.0752,10.83 
RLAMC7>,RLAM<8>,RLAHC9> 1 RLAMCIO>,RLAMC11>,RLAM<12) 
1.291 ,3.8~E-0~,2.64E-07 1 0.003~9,0.303 1 0.033 
RLAM< 13> , RLAM< 14> , RLAM< 15) , RLAMC 16) , RLAM< 1 7> , RLAMC 18> 
0.799,0.105 
RLAM(19J,RLAM<20> 
0.0005,0.87 ,o ,004,1. 3~. 1 .37' 1 .6 
RYLO<l>,RYLOC2) ,RYLD<3>,RYL0<4>,RYLDC5>,RYLOC6> 
0.02,0.14,0.37,0.8,0.94,0.33 
RYLDC7l ,RYLD<S>,RYLD<9> ,RYLDC10),RYLDC11l,RYLDC12) 
1.35,2.26,0.86,0.99,3.07,0.9 
RYLOC13),RYLD<14>,RYLOC15> 1 RYLO<I6>,RYLDC17>,RYLD<I8) 
2.22,1 .4 
RYL0<19>,RYLDC20) 
.0004~,.00017,.0001!,.000066,.000066, .000074 
RMUS( I) , RHUS< 2> , RMUS( 3) , RHUS< 4> 1 RMUSC 5) 1 RHUS< 6) 
.00017, .0001~ •• 00021,.00011' .00013,.00012 
RHUS< 7> , RMUSC 8> 1 RHUS< 9) , RMUSC I 0) , RHUS< 11) , RHUS< 12) 
.ooooes, .oooo94,.ooot,.oool2, .oooo8S, .oooo9 
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1540 READ RMUS< 13> ,RMUS< 14) ,RMUS< 15), RMUS< 16> ,RMUS< I 7) ,RMUS< IS> 
1550 DATA .000079,.000079 
1560 READ RMUS<19l,RMUS<20> 
1570 DATA .0322,.273,.514,1.177,1.298,1.135 
1580 READ RE<ll,RE<2>,RE<3>,RE<4>,RE<5>,RE<6l 
1590 DATA .164, .233, .081, .526, .263, .455 
1600 READ RE<7l,RE<B>,RE<9>,RE<10>,RE<11l,RE<12l 
1610 DATA .832, .705,.662, .384, .708, .881 
1620 READ RE<13>,RE<14l,RE<15>,RE<I6l,RE<17l,RE<I8) 
1630 DATA .910,1.150 
1640 READ RE<I9l,RE<20> 
1650 DATA 2.03888E-04,1 .10251E-04,6.28777E-04,-5.70207E-04,1 .08410E-03,3.006o5E-
04 
1660 READ RBI<Il,RB1<2>,RB1<3l,RB1<4>,RB1<5>,RB1<6> 
1670 DATA 4.31980E-D4,9.17307E-04,-2.94015E-04,-S.74031E-04,-4.90479E-04,1.28432 
E-04 
1680 READ RB1<7>,RB1<8>,RB1<9>,RB1<10>,RBI<Ill,RBl<l2> 
1690 DATA 2.72494E-D4,5.20521E-04,5.46809E-04,8.59416E-04 
1700 READ RBI ( 13> ,R81<14) ,RBI <15> ,RB1<16) 
1 71 0 DATA 4. 99312E-03, -3.32812£-03, -1 • 15559E-02, 3, 04618E-03. -1 . 55232E-02, -3 ,. 9014 
2E-03 
1720 READ RB2< 1) ,RB2<2) ,RB2<3> ,RB2<4> ,RB2<5> ,RB2<6> 
1730 DATA -4.08232E-03,1 .7423BE-03,7.67312E-03,1 .!8160E-02,1 .01579E-02,-4.15216E 
-03 
1740 READ R82< 7) ,RB2<8>, R82<9l, RB2< I O>, R82< 11), RB2< 12) 
1750 DATA -6.51063E-03,-1 .03807E-02,-I .14217E-02,-I .55479E-02 
1760 READ RB2< 13> ,RB2< 14) ,R82( I 5) ,RB2< 16) 
1770 DATA 6.96874E-02,4.51302E-02,5.95301E-02,2.35543E-I ,2.83318E-02,-2.45385E-O 
2 
1780 READ R83<1>,RB3<2>,R83<3>,RB3<4>,RB3<5~,R83<6> 
1790 DATA -3.18502E-02,-5.34563E-02,-7.20190E-02,-8.405D7E-02,-7.1117E-02,8.0834 
OE-02 
I BOO READ RB3< 7> , RB3< 8) , R83< 9> , RB3< 1 0) , R83( II> , RB3< 12> 
1810 DATA 9.68348E-02,1.18477E-01,1.35059E-01,1.53396E-01 
1820 READ RB3<13l,RB3<14>,RB3<15>,RB3<16) 
1830 DATA 1.27844,1.25165,1,22048,1.09709,1.12251,1.06857 
1840 READ RB4<1>,RB4<2>,R84(3l,RB4<4>,RB4(5l,RB4(6) 
1850 DATA 9,74052E-01 ,B.70399E-01,7.20806E-OI ,5.47146E-OI ,3.23682E-OI ,I .36398 
1860 READ RB4<7>,RB4<8>,RB4<9>,RB4<10l,RB4<11>,RB4<l2l 
1870 DATA 1.44678,1,50434,1.55970,1.63100 
1890 READ RB4<13>,RB4<14>,RS4<15),RB4<16> 
1890 DATA 2.43541E-04,1.42425E-04,8.01036E-05,-6.21571E-OS,-2.81580E-05,-9.57644 
E-0!5 
1900 READ RA1<1>,RAI<2>,RAI<3>,RA1(4),RAI<S>,RAI(6) 
1910 DATA -1 .17420E-04,8,14948E-05,1 .35875E-07,-4.93753E-05 
1920 READ RA1<7l,RAI(8l,RA1<9l,RAI<IO> 
1930 DATA -8.66841E-03,-S.86079E-03,-3.94526E-03,3.25787E-04,-5.78838E-04,1 .2173 
2E-03 
1940 READ RA2< 1 > , RA2< 2> , RA2< 3> , RA2< 4) , RA2< 5) , RA2< 6) 
1950 DATA 2.353S5E-03,1 .26573E-03,-5.19S47E-04,9.78751E-04 
1960 READ RA2<7>,RA2<8>,RA2(9),RA2<10> 
1970 DATA • I 04731 , , 0835005, • 0683118, • 0308355, • 029255, • 0 155'529 
1980 READ RA3<1>,RA3<2>,RA3<3>,RA3<4>,RA3(5),RA3<6) 
1990 DATA 8.04277E-04,7,474!57E-03,1 .08332E-02,-3.609!0E-03 
2000 READ RA3<7>,RA3<B>,RA3<9>,RA3<10) 
2010 DATA 1. 46008EO, 1 .37488ED ,I. 29761 EO, 1 .214SSEO ,I. 11479EO, I. 05194EO 
2020 READ RA4(1) ,RA4<2),RA4<3>,RA4(4) ,RA4<S> 0RA4(6) 
2030 DATA 9.30823E-01,7.83191E-01,5.59269E-01,4.52899E-OI 
2040 READ RA4(7),RA4<8>,RA4<9>,RA4<1D> 
2050 DATA .0072975,.0010697,.0010516,.00097167,.0009009,,01782 
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20.:-0 
20 7'0 
20 80 
z·oo:;~o 

2100 
2110 
2120 
21-30 
21~0 

21~0 
2160 

REHD 
Ofol,TH 
READ 
0HTH 
REfol!D 
DHTfolt 
REr"<D 
Df'l~Tfolt 

REHO 
DATfol, 
READ 

2170 OATH 
2180 REHD 
21'?0 DHT"" 
2:200 READ 
2210 [JHTA 
2220 REHD 
2230 C>HTA 
2240 READ 
'.Rl8<'20l 

RES! •, 1 .' , REB I •, 2) , PES 1 ' 3 i , REB 1 ' 4 ' , REB I ' 5" ' , REB 1 1 o ' 
.0051224, ,00!584, .00080293,-.00123o8.-.001044~.-.0006157' 
REB! •. 7:· ,REB!' 81 .REB!' 9' ,REB! •, 10 • .REB! 1 IIi .REB! • 12) 
.372505,-.047!528,-.0~72o8,-.04442,-.041!94,.~0477o 

REB2• 1' .REB212l ,RE82\31 ,REB2•41 ,RE82(51 ,RE82(o' 
.420224, .33?4, .21715, .14o454, .0.:-8201,.03471 
REB2\7) ,REB2l8) ,REB2t9) ,RE82\JO> .RE82\ll • .RE82\12l 
.3 .5o.304,, 83624,.86959,. 8343,. 7633, I. 2359 
RE831 1l , REB3l 2>, RE83\ 31, RE83( 4), RE83( '5> ,REB3< ,:.1 
I ,15507,1.13681 ,I .17'594,1 .15297,.9964,.87741 
RE83l 7> ,REB'3(8> .RE83< 9) ,RE83< !Ol ,RE83( II) .REB3c 12) 
.30531 '.88?34,.58151' .47587, .40017 •• 7853 
RE84\ 1 ' , REB4• 2',, RE84\ 3>, REB4t 4) ,RE841 5:0, REBA, o) 
.-33031,.83191, .75538, .747o8, .844705, ,89o45 
RE8417• ,REB4C8> ,REB4t91 ,RE841!0l ,RE841lll ,RE84112> 
1,5,7.10,11.10 ,3,4,2,7 
RJBll) ,RJ8(2) ,RlB\3) ,Rl9\4J .R!8(5) ,RlB\61 .RIB\7) ,RIB\81 ,RIB\9) ,RIB( 10 I 
5, 7 ,9,9,8,o,·?,9, 10,10 
R 18 ( 1 1 ) , R I 8 < 1 2) , R l B d 3 > , R I 8 ( I 4 _; , R I 8 ( 1 5 > , R I 8 < 1 o) , R I B \ I 7:- , R I 8 I 1 8 > , R I 8' 1 o 

22o0 D~T"" .-33, .18, .15, .14, .12, .105 
2270 REHD RI,IHTT \ 1 1 , R.l.JATTf 2 • , RWATT\ 3> , RWATTt 4) , RW""TT ,- 5) , RWATT 1 oJ 
2280 DATR .1]98, ,Ll9,,08, .07, .058, .049 
2:290 READ RWfoloTTI ?l, RWATT( 8>, RWATT< 9), RWATT< 10), RWATT< ll l, RWATT\ 121 
2300 DATR 0, !50, .0253, .027!3, .03, .032, .0329 
2310 READ RV.!ETTI 1), RWETT•. 2J, RWETTc 31 ,RWETT' 4 l, RWETT( 5 l ,RWETT\ o) 
.2320 DATA .033, .0329, .0321, .0311, .0283, .02-~ 
2330 READ RWETT •, 7> , RWETT( 8) , RWETT < 9) , RWETT< 10) , RWETT ,· 1 1 l , Rl.JETT' l 2> 
2340 DHTA 3.05,2,98,2.91 ,2.84,2,77,2,7 
2350 READ RSW( l ) , RBWI 2) , RBWC 3l , RBWC 4) , R8W( 5) , RSW( 6> 
23o0 DATA 2.63,2.56,2.41 ,2.26,2.05,1 .84 
2370 READ RBW< 7l, RBW< 8), RBW1 9), RBW< I Q) ,RBW< 11 1 ,RSW< 12) 
3000 GOTO SOOO:DIM RIQUEC211 
3001 1LU=2:JPOWR=i200:Riv'OL=2 
3002 IE=I:IG•O:RSTACK=100! 
3003 RI=i.96:RNG=98.04:RJNG=.02:RIRF•.Ol96:RILEF=0' 
3004 RWIND:az' : 1CLAS=6 
3005 RIREL=O• :RDUR=4' :RPOST•O' 
3006 JFLAG=2:1AGEFL~I 
3007 RIQUEC9>~1! :RIQUEC1o>=i! 
3008 RQUE=1 • 
3009 RPERCO=.l :IPROG=O 
30 1 0 RSTERM= 1 ' 
3011 RRATE"'i50' :RACTIV=-10000' 
5000 '********************************* 
5005 '*CENTERLINE DOSE CALCULATIONS. * 
5010 '********************************* 
'5015 FOR 1=1 TO 9 
5020 PRINT 
50 25 NEXT I 
5030 PRINT TAB<IOJ"*****************'"'********"'* 
5035 PRINT TAB<I01"* INPUT COMPLETED- * 
~040 PRINT TABC10>"* CALCULATIONS BEING MADE. * 
50 45 PRlt>IT TAB\ l 0)" *******'"''******************** 
5050 FOR l=i TO 9 
5055 PRINT 
50o0 NE:XT l 
'30o5 IF• IG=i lTHEN 7050 
50-~"' "**•*******"'************"'"******"'"********* 
5070 'l! ELEl)HTED RELEASE SCENARIO EQUMTIONS, * 
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~071 '**************************************** 
5074 12""1 :RN•l 
5075 IF<I2>6HHEN 7050 
5080 IF<RN,.1>THEN RN-2 ELSE RN-1 
5100 RAOIUS2 RN+RSIGZ<I2,ICLAS> 
5105 RA~RSTACK-RADIUS 
51 06 RCHI CHI 2)s( RSI GMA< I 2, I CLAS>/RWIND> *2, 71 828"-( < , 5•RSTACK" 2)/( RSI GZ <I 2, I CLAS> 
"2)) 
5107 'PRINT USING"RCHIQ MM,#M"""" RWIND: MM.M#"""" RSTACK MM.M#""""";RCHJQ(I2 
) :RWIND;RSTACK 
5108 'PRINT: INPUT"* HIT CARRIAGE RETURN. *", S 
5110 IF<RA<O>THEN 7000 
5112 RMIN(I2>=ROIST(I2)/RWIND:RPLUME•RMIN<I2>/3600! 
5115 ON !FLAG GOTO 51!6,5137,5120,5125,5130,5135,5136 
51 16 RT=RPOST+RPLUME:GOTO 5145 
5120 RQUE=IPOWR+7.2E-08+RPERCO:RT•RIREL+RPLUHE:GOTO 5145 
5125 RQUE=IPOWR•.00072*RPERCO:RT3 RIREL+RPLUME:GOTO 5145 
5130 RQUE,.IPOWR•.072•RPERCOIRT,.RIREL+RPLUME:GOTO 5145 
5135 RQUE=IPOWR•.00072•RSTERM:RT=RPOST+RPLUME:GOTO 5145 
5136 RQUE=RRATE+RACTIV:GOTO 5145 
5137 RSUMQN,.O:RSUMQisQ 
5138 FOR I 6""1 TO 20 
5139 RQHOLD<I6>,.RF(I6>*<2,71828"(-RLAM<I6>*RIREL)) 
5140 IF(I6<=13>THEN RSUMQN-RSUHQN+RQHOLD<I6> 
5141 IF<I6>=16>THEN RSUMQI=RSUMQI+RQHOLD<I6> 
5142 NEXT 16 
5145 FOR 1""1 TO 20 
5150 ON !FLAG GOTO 5155,5163,5165,5165,5165,5165,5165 
5155 !F(RIQUE<I>,.O>THEN 5425 
5156 RIQUED<I>•RIQUE<I>*2.7182B"<-RLAM<I>•RT>:GOTO 5180 
5163 IF<I<•I3)THEN RIQUED<I>•<RQHOLD<I)/RSUMQN>•RQUE•<<1+RING)"-1)*(2.71828"<-RL 
AM<I>•RPLUME>> :GOTO 5180 
5164 IF<I>,.16>THEN RIQUEO<I>•<RQHOLO<I>/RSUMQI)*RQUE*<I-<I/(1+RING>>>•<2.71828"( 
-RLAM< I) •RPLUME)) •< < 100 ~ -RI LEF>/1 00 ~ ) : GOTO 5180 
5165 IF<I<~13>THEN RIQUEO(J)sRQUE•<<I+RING>"-1)*RF<I>•<2.71828"<-RLAM<I>•RT>>:GO 
TO 5180 
5170 IF< I >•16>THEN RI QUEO< I) .. (< 100 ~ -RILEF>/100 ~ >•RQUE•< 1-< 1/( I +RING>)) *RF< I>*< 2, 
71828"<-RLAM<I>*RT)) 
5180 RARABS•2.71828A<-3.29152•LOG<RE(I>>-20.2284>+2.71828A(5.63835E-03*LOG<RE<I> 
) "3-. 1 0327*LOG< RE< I)) A2-. 1807*LOG( RE< I)) -10 .31 04> 
5195 RARA9SzRA~BS+2.719~8A< .062775*LOG<RE<I>>-.657174+LOG<RE<I))A2+3,9817~•LOG< 
RE<I>>-17.260~> 
5190 RARATT=RARABS+2.7182B"<-.0702149•LOG<RE<I>>A2-.689728•LDG<RE<I>>-lO.Ol88> 
5195 RBONE~RARATT*RA+IOO! 
5200 RATIO=RA/RADIUS 
5201 'PRINT:PRINT"**********" 
5202 'PRINT USING"RARABS: ##,#-A"A" RARATT: N#,NM""A"" ;RARABS;RARATT 
5203 'PRINT USING"RBONEI NN.#NAA..,.., RATIO! #M.#N"AAA";RSONE;RATIO 
5204 'PRINT:INPUT"* HIT CARRIAGE RETURN. *",S 
5205 IF<RATIO>•tO>THEN ~350 
5210 RM=RMUS<I>•<RADIUS+RA)*IOO 
5215 IF<RM>~8.75>THEN 5260 
5220 IF<RM>~5.5)THEN 5245 
522~ IF<RM>=1,5)THEN 5230 ELSE Il•ll1GOTO 5290 
5230 IF<RM>•2.5>THEN 5235 ELSE Jt•IO:GOTO 5290 
5235 IF<RH>•3.5)THEN 5240 ELSE I1•9zGOTO 5290 
5240 IF<RM>•4.5)THEN 11•7:GOTO 5290 ELSE J1•8:GOTO 5290 
5245 IF<RM>•6,5>THEN 5250 ELSE I1~6:GOT0 5290 
5250 IF<RM>•7.5)THEN 5255 ELSE J1~5:GOTO 5290 
5255 IF<RH>~8.25>THEN I1~3:GOTO 5290 ELSE l1•4:GOTO 5290 
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5260 
5265 
'5270 
527'5 
5280 
5285 
5290 
5295 
5300 
530'5 
S3t0 
5315 
5320 
532!5 
5330 
'5335 
5340 
5345 
'5350 
535'5 
5360 
'5365 
5366 
S< I> 

IF<RM>•15)THEN 5280 
IF<RM>~9.5lTHEN 5270 ELSE 11=2:GOT0 5290 
IF<RM>•lllTHEN 527'5 ELSE 11=1:GOTO 5290 
JF(RH>•13>THEN It~13:GOTO 5290 ELSE It~t2:GOTO 5290 
IF(RM>•t7>THEN 5285 ELSE Itst4:GOTO 5290 
IF<RM),.19>THEN I1•16:GOTO 5290 ELSE Il=-15 
RH-RB1 < I 1 ) •RAT! 0"3+R82( I 1) *RATl QA2+RB3< I 1) •RATt O+R94( I 1) 
IF<RATI0>~3.5>THEN '5325 
IF<RATIO>~t.75lTHEN 5315 
IF<RATI0>•1.2'5>THEN 5310 ELSE 11~t:GOTO 5340 
IF<RATIO>•t.375lTHEN 11•3:GOTO 5340 ELSE l1•2:GOTO 5340 
lF<RATI0>•2.25lTHEN '5320 ELSE I1=4:GOT0 5340 
IF<RATI0>•2.75lTHEN 11•6:GOTO 5340 ELSE lts5:GOTO 5340 
IF<RATI0>•6>THEN 5335 
IF<RATJ0>•4,5lTHEN 11•81GOTO 5340 ELSE I1•7:GOTO 5340 
IF<RATIO>S>THEN l1=10:GOTO 5340 ELSE 11""9 
RUSZ=RA1<11>*RBONE"3+RA2<lll•RBONE"'2+RA3<11l*RBONE+RA4(11) 
RZ=RUSZ•RM/RHUS<I>:GOTO '5365 
RUSZ;RMUS(ll*RADIUS 
RUS2""8.74611E-04•RUSZ"'3-.0349971•RUSZ"'2+.'568407*RUSZ+.0231329 
RZ,.RUSZ/RMUS< I> 
RTHETA-ATN<IOOOO/<RA•IOO+RZ>) 
'PRINT:PRINT USING"ll M88 RUSZ: M#.8M" ......... RMUS<I>: **·**AAAA .. l I 1 ;RUSZ j RHU 

5367 'PRINT USING"RBONE M#.M#AAAA RZ: M#,##AAAA RTHETA: ~M.M# ... "" ... ";RBONE;RZ;RT 
HETA 
5368 'PRINT USING"RAt<II> MM.MM"'"'"'A 
5369 'PRINT USING"RA3<11> MM,MMAAAA 
PUT"* HIT CARRIAGE RETURN. *" ,S 
!5370 RSTWD-RMUS<I>•RZ+RBONE 

RA2<I1) MM.M# ........ "";RA!<IIl,RA2<I1> 
RA4< Jl) 8#,88 ............. ; RA3< I I l ;RA4< I 1) :PRINT: IN 

'5375 RB-REBt<RIB<I>>•RBONEA3+REB2<RIB<I>>•RB0NE ... 2+REB3<RIB<Il)*RBONE+RE84(RJB(J) 
) 

'5377 IF< (RIB< I) >•2' >AND< RJ B< I) <•4! ) >THEN RB-2. 71828"' < RB> 
'5380 Rsv-<RIQUEO<I>•3.7E+IO•RYLD<J))/<RW1ND•314.18•<RAOIUS•t00)A2) 
'538'5 RH-RTHETA/10 
5390 RFING-2.71828"'<-RBTW0•<1/C0S(0)))+4*2,71828"'<-RBTWO•<t/COS<RH>>>+2•2.71828 ... 
<-RBTWO•<t/COS<2•RH>>> 
5395 RFING-RFING+4•2.71828"'<-RBTW0•<1/COS<3•RH>>>+2•2.71828"'<-RBTWO•<IICOS<4•RH> 
>>+4•2.7192BA<-RBTWO•<I/COS<5•RH>>> 
5400 RFING-RFING+2•2.71828"'<-RBTW0*<1/COS<6•RH>>>•4•2.71828A(-R8TWO•<IICOS<7•RHl 
>>+2•2.71828"'<-RBTWO•<t/COS<B•RHl)) 
5405 RFING-PFING+4•2.71828"'<-RSTWO•<t/COS<9•RH>>>+2.7182BA<-RBTW0*<1/COS<RTHETA> 
)) 

5410 RFING-RFJNG•RH/3 
5415 RPHisRB•RSV•<RAOIUS•t00>"'2*RFING/(2~*<RA•100+RZ>l 
'5417 IF<RN-t>THEN '5420 
5418 RDRATE<I>•.44•RPHI*RE<I>•RARABSI20.79 
5419 RORTIS<I>•.44•RPHI•RE<Il•RWETT<RIB<I>>•RBW<RIB<l>>•2.71828"'<-RWATT<RIB<I>>* 
5l/t736t:GOTO 5425 
5420 RORATE<I>•RDRATE<l>+.56•RPHI•RE<I>•RARABS/20.79 
5422 RDRTIS<I>•RORTIS<Il+.S6•RPHI•RE<I>•RWETT<RIB<I>>•RBW<RIB<I>>*2.71828A(-RWAT 
T<RIB<Ill*5l/l7361 
5425 NEXT I 
'5427 1F(RN-2)THEN 5080 
5430 RORWB<I2>=0! :RORTH<I2l=-O! zRWBTIS<I2l•O! 
5432 IF<<RHIN(l2l/3600!l(l!lTHEN 5434 
5433 RHR< I 2)=RHR< 12) •1 ! : RMJN( I 2l•RMJN( I 2> -3600! : GOTO 5432 
5434 RMIN<l2>=-RMIN<I 2>/60! :ON ILU GOTO !5450, 5450 
5435 IF<RD1ST<I2><>500! >THEN INPUT~* HIT CARRIAGE RETURN TO CONTINUE. *" ,S 
5436 PRINT:PRJNT"***************** RESULTS *****************" 

1-35 



5437 PRINT: PRINT USING" RECEPTOR O! ST~CE <METERS> : #IUHUUUt, it" ; RO! ST< I 2> 
5440 PRINT:PRINT"DOSE RATES FOR INDIVIDUAL RAOIONUCLIDES:" 
5445 PRINT :PRINT" ISOTOPE" ;TAB< 11 ) "< REH/HR>" ;TAB< 25>" I SOTQPE" ; TAB< 35>" < REH/HR>" 
5450 FOR I=l TO 10 
5460 RDRWB<l2)=RORWB<l2)~RORATE<IJ~RORATE<I~IOJ 
5462 RWBTIS<I2>~RWBTIS<I2>+RORTISCI>+RDRTIS<I~!O> 
5465 NliXT I 
54 75 GOTO 6950 
5492 LPRJNT:LPRJNT:LPRINT:LPRINTw ***********" 
549~ LPRINT"********************************** RESULTS ************************* 
*********" 
5494 LPRINT" ***********" 
S490 LPRJNT:LPRINT USING" RECEPTOR DISTANCE <METERS>:MM#MMMMM.#":RD!ST<J2) 
549S LPR!NT:LPRJNT TABC5)"PLLME TRAVEL TIME FRCt1":LPRINT USING" INITIATION OF 

RELEASE:MMM HOURS AND MM.M HJNS.";RHR<I2>;RMINCI2) 
5496 LPRINT:LPRINT USING" CHJ/Q VALUE: MM.MM~~~"";RCHJQ(J2> 
5500 LPRINT:LPR!NT:LPRINT TABC19J'DOSE RATES FOR INDIVIDUAL RAOIQNUCLIDES:' :LPRI 
NT TABC19)"***************************************' 
SSOS LPRINT:LPRINT TA8(5J"RAOI0- AIR Scm DEPTH';TABC44>"RAOIO- A 
IR Scm DEPTH" 
5507 LPRINT TAB< 4) "NUCLI DE"TAB< 15>' < RAD/HR> 'TAB< 27>' < REH/HR> "TAB< 43) "NUCU DE"TAB 
<54>"< RAO/HR) "TAB< 66>" < REH/HR)" : LPRJNT 
S510 FOR I•l TO 10 
5515 LPRINT:LPRJNT USING" & **·**~A~A ....... ~A~~ * & MM.MMAAA~ * 
M. MM~~""" ;HI Q$( SITOP, I •6, 6) ; RDRATE< I> ; RORTI S< I> :Ml D$ 
<SITOP, <I+ 10 > *6, 6); RORATE< l +l 0) ;RDRTIS< J+ I O> 
5520 RORWB<I2>~RDRWB<l2)+RDRATE<I>+RORATE<I+10> 
5522 RWBTJS<I2>=RWBTIS<l2)+RORTISCI>+RORTISCJ+IO> 
5525 NEXT I 
5530 LPRINT:LPRINT:LPRINT TAB<lS>'WHOLE BODY EXTERNAL DOSE FROM THE ELEVATED PLU 
ME:":LPRINT TAB< IS)"******************************** 
****************" 
5535 LPRINT:LPRINT USING" AIR <RAO/HR>: MM.MM"""" * Scm DEPTH <R 
EH/HR>: #M.MM""""";RDRWB<I2> ;RWBTISCI2> 
69SO !2=<12+1 :GOTO 5075 
6995 '************************************ 
6990 '* ELEVATED PLUME HAS TOUCHED DOWN. * 
6995 '************************************ 
7000 ON ILU GOTO 7001,7010 
7001 INPUT"* HIT CARRIAGE RETURN TO CONTINUE. *",S 
7002 FOR 1~1 TO 17 
7003 PRINT 
7004 NEXT I 
7005 PRINT:PRINT USING"PLUME HAS TOUCHED DOWN BETWEENMMMMMM.M ";ROIST<I2-I>:PRIN 
T USING"ANDMMMMMM.M METERS. ";RDISTCI2> 
7007 PRINT~CHECK SUMMARY TABLE FOR REMAINING DISTANCES.":PRINT:GOTO 7036 
7010 LPRINT:LPRINT:LPRJNTlLPRINT TAB<19>"*************************************** 
•• 
70 iS LPRINT TAB< 19) • * ELEVATED PU.NE HAS TOUCHED DOWN *" 
7017 LPRINT USING" BETWEEN MMMMM.M AND MMMMM.M METERS. ":RDIS 
T< 12-1 > ;RDJST( I2) 
7030 LPRINT TA8(19>"* SEE SUHHARY OUTPUT LISTED BELOW. *" 
703~ LPRINT TA8C19)"****************************************" 
7036 FOR 15-12 TO 6 
7037 RCHJQ<I~)aCRSJGMA<I5,lCLAS) ~RWJND>•2.71929"-<<.S*RSTACK"2J/(RSIGZ<I5,1CLAS> 
"'2)) 

7039 NEXT IS 
7040 '************************************** 
7045 '* GROUND RELEASE SCENARIO EQUATIONS. * 
7046 '************************************** 
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7050 or--1 rFu-•1::. •::.oro 7055,7120,7125.71'30,7135,71-+0,7145 
7054 ,., ..... 1'30TOPIC PATHWAY. ""*.,; 
7055 RQWB=O' :POTH=O• 
t'05t- IF• i lE=l!""'NOi I2 .. -~J 1THEN 7075 
:-"OoO FOR 1=1 TO 15 
70 o5 R(lt<JB=RQWB+R I QUE< I ! ..o;RDF \ I l 
70 70 NE .. ~<:T l 
7071 IF< IE=t 'THEN 14,.12 ELSE i4=t 
;""072 F1)R 15=14 TO 0 
7073 IFi !G=l !THEN RWBTIS\ !5J=•.RQWB*RSIGMA< I5,ICL,.;:.Sl uRl.-JlND ELSE RL.I8Tl'3• !5):,(RCIW 
B*RSIGMA< 15, JCLAS)! cRWU>j0)*2. 71828''-• • .• 5*RSTACk.~2J/' 
RSIGZ• .. l5.ICLAS)-"2.l' 
7074 NE<T 15 
-075 FOR 1=1o TO 20 
7080 RQTH=ROTH+Rl QUE\ I) *RDF< l) 
7085 NE)<T I 
7086 FOR 15=1 TO 6 
70:37 ! F •: I G= I 1 THEN RDRTHi.. I '3) =( RQTH*RSI GMA< !5, I CLAS) * .. 25J,. RW I NO: GOTO 70 °0 
7088 RDRTH<I5J~RQTH*RCHIQ<I5!*.25 
7090 NEXT 15 
7115 GOTO 8000 
7119 ***GROSS RELEASE PATHWAY. *** 
7120 RQWB=RQUE:GOTO 7150 
7124 · *'** CONTAINMENT LEAKAGE - COO~NT INVENTORY. *** 
7125 RQWB=IPOWR*7.2E-08*RPERCO:GOTO 7150 
7129 ***CONTAINMENT LEAKAGE- GAP INVENTORY, *** 
7130 RQWBsJPOWR•.00072*RPERCO:GOTO 7150 
7134 *** CONTAINMENT LEAKAGE - FUEL MELT. *** 
71 35 RQWB= I POIJJR•, 072*RPERCO: GOTO 7150 
7139 *** CONT!-'I!NMENT LEAKAGE -MONITOR READING. *** 
7140 RQWBziPOWR•.00072*RSTERM:GOTO 7150 
7144 '*'**COOLANT LEAKAGE. *** 
7145 RQWB=RRATE*RACTIV*,016067 
:-'150 RQTH=RQWB 
7155 '*** DECA/ FUNCTION FOR AGE ( 1 DAY. *** 
71o0 !F•.IAGEFL=O)THEN 7171 
71o2 IFi..lFLAG<.;QlTHEN RT=RIREL ELSE RT=RPOST 
71o3 IF<RT>=24'JTHEN 7171 
7165 RQWB,.RQWB*~ 11' *( 2, 71 828" <-. 1 lORT) 1) 
7170 RQTH==RQTH•< .34•< 2. 71828"< RT /22' l l J 
7171 1Fc<IE=1)AND<I2>6JlTHEN 7180 
7172 IF<IE=!lTHEN 14=12 ELSE 14""1 
7173 FOR 15=14 TO 6 
7174 IF<IG-!HHEN RW8TIS~I5J=<RQWB*RSIGMA<I'3,ICLI='IS)*33.539J/RI..JIND ELSE RWBTI$(15 
l=((RQWB*RSJGMA<I5,ICLASl*33.539)/RWINDl*2,71828A-,( 
, 5.,.RSTACK' 21/\ RSI GZ 1 15, I CLAS> "2J -, 
7175 NEAT 15 
7180 FOR 15=1 TO 0 
7185 IF ( I G--1 ) THEN RDRTH, 15Js< RQTH•RS I GMA< 15, I CLAS I*R I RF•. 25•1 • 06E+O 7 °/ RIAI!ND: GOTCJ 

7195 
7190 RDRTH<l5l=RQTH•RCHIQ<I5l*RIRF*.25*1 .OOE+07 
7195 NEXT 15 
8000 IF•' IE.a1 !AND( 12<"'6) )THEN 14=12 ELSE !4-1 
SOOt FOR 15=14 TO 6 
8005 RCH I Q< 15J=RSI GMA< 15, I CLAS)/ RW IND 
8006 IF( IE=! >THEN RCHIQ\ I5>=RCHI Q, 15>•2. 71828"'-< <, 5*RSTACK"2-'-' !RSIGZ< 15,!CLt>~Sl"2 
)) 

8010 RMIN<J5l=RDIST\I5J/RW1ND 
8015 IF((RMIN\J5)/3600'..l<1''THEN 8025 
8020 RHR( 15'l=RHR• I~-,+ I! :R~1IN< 15l=RMIN< I 5)-3600! : GOTO 8015 
8025 RM!N( !5J=RM!N( 15..l/ .:.0 • 
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:30 30 NEXT I 5 
8035 ON ILU GOTO 8037,8085 
8037 IF(IE=1HHEN INPUT"• HIT CARRIAGE RETURN TO CONTINUE. *",S 
9040 FOR I :2=1 TO 3 
8045 PRINT 
SO 50 NEXT I :2 
8055 PRINT"************** PLUME INFORMATION **************":PRINT 
9060 PRINT: PRINT TAB< 3> "01 STANCE" ;TAB< 16> "PLUME TRAVEL TIME" ;TAB< 39) 'CHI/Q' 
906:2 PRINT TAB<3>" <METERS>" ;TAB< 17)" <HOURS:MINUTES>" ;TAB<39> 'VALUE" :PRINT 
8065 FOR 12=1 TO 6 
8070 PRINT:PRINT USING" lftf:tUUUUf.lt lftfjf: tftf,lt lttt.tttf:""'""';RDIST<I2>; 
RHR< I 2) : RHIN< I :2) ;RCHI Q( I :2> 
8075 NEXT 12 
8080 PRINT:PRINT:PRINT:INPUT"* HlT CARRIAGE RETURN TO CONTINUE. *",S:GOTO 9760 
8085 LPRINT: LPRINT: LPRINT: LPRINT TAB< 29> "*********************" 
8090 LPRINT"***************************** PLUME INFORMATION ******************** 
*********" 
9095 LPRINT TAB<29>"*********************":LPRJNT:LPRINT 
8100 LPRINT TAB<12>"DISTANCE" ;TA8<31>"PLUHE TRAVEL TIHED;TA8<59>"CHI/Q' 
9105 LPRINT TAB< 7> "<METERS) <HILES>" ;TAB( 32> " (HOURS :MINUTES>" ;TAB< 59> "VALUE": L 
PRINT 
8110 FOR 1:2~1 TO 6 
8112 RDMI=RDIST<I2>•.00062 
8115 LPRINT:LPRINT USING" ttlftfjftftftt.tt tftftf,tf lttttf lttf.lt 

tf:jf ,ltlt""""" ; RDI Sf( I 2> ; RDMI ; RHfH I 2> ; R!'1IN< 12) ; RCHIQ< I2 
) 

9120 NEXT 12 
9750 GOTO 9870 
9760 FOR 1:2=1 TO 10 
9770 PRINT 
9780 NEXT 12 
9790 PRINT"**************** SUMMARY ****************" 
9800 PRINT:PRINT"********* CALCULATED DOSE RATES*********' 
9810 PRINT: PRINT" DISTANCE WHOLE BODY INFANT THYROID" 
981:2 PRINT" <METERS> ( REM/HR> < R8'1/HR>" 
9820 FOR 12=1 TO 6 
9830 PRINT1PRINT USING" ltlttf:tttftt.tf: lttf:.tf:tf:"""" lttt.lttf:"""A";RDIST<!:Z);RWBTJS( 
12>;RDRTH<I2) 
9840 NEXT 12 
9842 PRINT:PRINT:PRINT:INPUT"* HIT CARRIAGE RETURN TO CONTINUE. *",S 
9845 FOR 12=1 TO 10 
9846 PRINT 
9847 NEXT I 2 
9851 PRJNT:PRINT:PRINT:PRINT:PRINT"*********** CALCULATED DOSES ************" 
9852 PRINT: PRINT" DISTANCE WHOLE BODY INFANT THYROID" 
98~3 PRINT" <METERS> <REM) <REH>' 
98~4 FOR 12•1 TO 6 
98~~ RWBTIS<I2>•RWBTlS(J2):~tRDUR:RDRTH<I2>•RDRTH<I2>*ROUR 
9856 PRINT:PRINT USING" tf:tf:.lttftf:.tf: tttt.tf:tf:"~"A tttf:.tf:tf:""""";RDIST(I2>;RWBTIS< 
J2);RDRTH<I2) 
9857 NEXT 12 
9858 PRJNT:PRINT:PRJNT:INPUT"* HIT CARRIAGE RETURN TO CONTINUE. *",S 
9860 GOTO 9935 
9870 LPRINT:LPRINT:LPRINT:LPRINT TAB<34)"***********" 
9880 LPRINT~********************************** SUMMARY ************************* 
*********" 
9881 LPRINT TA8(34)"***********" 
9885 LPRINT:LPRINT:LPRINT TAB<24>"CALCULATED DOSE RATES <REMVHR>:• 
9886 LPRINT TAB<:24)"******************************" 
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·::>:39\ LPRJ ~IT: LPR !NT TH8• \2) ·• D I ST,.O,NCE" : THB~ 34' "I.!HOLE BODY" : T.::.B <59 1" 1 r"IFHNT" : LPR 1 NT 
T,.o,Sr ;-,"<METERS l 1111 LES l" 1 THB< 34 l "Scm C•EPTH" : THBI 58 
'"THYROID" :LPR1NT 
-~892 FOR 12=1 TO 6 
·~eo3 POMJsRDIST\ 12>•.00062:LPRINT:LPRINT IJSlr-.IG" i*#IH'*HHLi* #i*i$, It 
IUI.#It"~~~ IULIIi*"""''" ;RDI'5T< 12-' :ROM! :RWB 
T! S\ 12.\ 1 RDPTH>' I 2) 
-~894 ~1EXT 12 
-;·896 LPRINT:LPRINT:LPRINT TAB<27.l"CALCULATED DOSES <REMSl :" 
?897 LPRINT TAB\271"•*******~**************" 
0?00 LPRlr"IT: LPR !NT TAB' 12 > "0 I STANCE" I TAB< 341 "I>JHOLE BODY" : TAB1 5° l" lr·IFHNT" : LPR !NT 
Tp,B< 7! " 1 METERSJ •. Ml LESl" :TAB< 34 l "Scm DEPTH" :TAB< 58 
• "THYROID" :LPRINT 
·~90 1 FOR !2=1 TO o 
·;>oo 2 RI>JBTI 5 ( !2/=RWBT I 5\ 12) *RDUR: RDRTH< 12) =RDRTH• 12 l *POUR: ROM !=RD I :3T' 1 21 *, 0006Z' 
~903 LPRINT:LPRINT USING" i*i*lti$1t1UL*I *lltlt.lt ltlt,#lt~"--

1ULIU$A-•A-" :POI ST.; 12,> :PDMI:RWBT!S( 12) :RDRTH< 12) 
9004 NEXT 12 
•;>91 ~ LPR !NT: LPRINT: LPR INT: LPRJNT TAB( 26) "******************'********" 
?920 LPRINT"************************** CALCULATIONS COMPLETED •***************** 
... *•******" 
·?9 2~ LPR !NT TAB< 2o 1 "**************************" 
·N 30 LPR !NT: LPRINT: LPR I r--IT: LPRINT: LPRINT: LPR !NT: LPP!NT 
-;·935 FOR II=\ TO 24 
~940 PRINT 
-:;-945 NEXT I I 
·;o047 PRINT"* CALCUL...,.TIIJNS COMPLETED. *" 
99'50 PR!NT:RRINT"DO YOU WISH TO RUN THE PROGRAM HGAJN?u 
·;>955 1NPI.JT" ~RESPOND YES OR NO 1: ", S 
'~9·!!-0 lF( < LEFT$t S, I l='Y" l ORI LEFT$( S ,I 1=" y" 1 )THEN '?970 
·?·;.os IF(r.LEFT$r.S,1l="N".'0R<LEFT$(5,l!="n".l)THEN GOTO 100'55 
·:;>967 PPir--IT:PRINT"ENTR'f NOT UNDERSTOOD- PLEHSE TRY AG..,IN.":PRINT:GOTO ?955 
'-'970 PRINT:PRINT"lr"IPUT USER NAME." 
9975 INPUT" c EX: .JQHN DOE): ", S 
0077 IF\S<. >""!THEN SNAME .. S 
9980 PR!NT:PRINT"INPUT TODAi'S DATE." 
'?985 INPUT"~E><: 5/20/82 OR 5 MAY 82l: ",S 
'?087 lF•S~>""lTHEN SDATE:oS 
90°0 PRINT:PR!NT"INPUT CURRENT TIME.' 
9995 INPI.JT"<EX: 1735 OR 5:35PM ESTl: ",STIME 
10000 FOR I=! TO 10 
10005 PRINT 
10010 r-IEXT I 
10015 PRINT THB<3)"***********""*******************" 
10020 PRINT TAB<8>"* WAIT-IRDAM IS SEARCHING FOR '<'" 

1002:5 PRINT TAB<8)"* THE NEXT PIECE OF THE CODE. *" 
I 0030 PR !NT TAB< 8) "*,.*****************************" 
10035 FOR I=t TO 9 
10040 PRINT 
10045 NEXT I 
10050 CHAlN"B:IRDAMTHR.COM~,20 
10055 PRINT:PRINT"* PROGRAM COMPLETED. *":PR!r--IT:PRINT"* IRDAM SIGNING OFF. *":PP 
1rH 
1!000 END 

1-39 





APPENDIX II 

!ROAM FLOWCHARTS 

II -1 



YU 

VIS 

11-2 



SU.LCT MI.TNOO fOR DET£11UIINING 
STA.aiUTY CLA5S 

H LAPSE AATI: (AT/iU 

H THETA U,) SH:IAO 
,. SICMA T .. TA (oil 

4) STA81UTY CLASS KNOWN 

S) DEFAULT 

II-3 

STAitUTY 
CI.AU 

DI'AULTS 
TO I 

STAIIUTY 
CLASS 

OI'AULTS 
TO' 



SELECT IIULEAU lltATI .. THOO 

1) tSOTOf'1C 

,, c•oss 
)) CONTAINWUfT UAICACE 

•) COOLANT LIAICAC.I 

•o 

CHAAACTllltllf ~Cl 

H COO"-AHT I"'Vl"'TOIItY 

11 CAf' I"''VlNTOitY 

]J 'UIL WILT 

•1 CONTAI,..(NT W0NIT011t 
lltlAOING 

\I O£,AULT 

II-4 



VIS 

NO 

II-5 

SfUCT TO~IC ~ CHANCE 

1) USEIUIUACTOR Sf"ICII'ICS 

l) TYI'£ OF lllEUASl 

)) ME.TEOttOLOGICAL DATA 
Ill) IU:UAS£ III:AT( 

YU 

'l AGI OF IUlfAUO MATIIItiAL 

6) IODINE ,_UENCf Alri!D 'ILTU 





APPENDIX III 

PROGRAM VERIFICATION DATA 

III-I 



!RDAM/WRA!TH Comparisons 

For ground level release calculations, the most important factors in 
detennining doses received are the X/Q values and semi-infinite dose 
conversion factors used. IRDAM uses X/Q values calculated from cry and 
oz values in WRAITH (Scherpelz, Borst and Hoenes, 1980) using the equation: 

X /Q = 
1 

where U is the windspeed. 

Minor differences between IROAM and WRAITH appear in X/Q calculations 
because WRAITH can take into account building wake effects and other factors 
not included in !ROAM. 

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 level external dose 
calculations can be accounted for by differences in X/Q 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-0851. 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 pll.ll1es. IROAM and 
WRAITH results are shown for both radionuclide-specific and gross releases. 
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TABLE 1. Dose conversion factors 

Semi-infinite dose conversion 
factors (rem-m3/Ci-hr) 

Radionucl ide !ROAM WRAITH Ratio !ROAM/WRAITH 

83mKr 8.62 X 10-3 2.00 X 10-5 4. 41 X 10-2 

85mKr 1.33 X 10-2 1.27 X 10-2 1.06 
85Kr 1.84 x ro-o 1. 97 x ro-o 0.93 

87Kr 6.75 X 10-2 7.22 X 10-2 0.97 

88Kr 1.68 X 10-3 1.68 X ro-3 LOr 
89Kr !.89 X 10-3 !.59 X 10-3 2.96 
r3rmxe 1.04 X ro-r 9.30 X ro-0 !.12 
r33mxe 2.89 X 10-r 2.69 X ro-r !.07 
r33xe 3.36 x ro-r 2.90 X 10-r Lr6 
r35mxe 3.56 X 10-2 3.80 X 10-2 1.09 
r35xe 2.06 X 10-2 2.06 X 10-2 0.99 
137xe !.62 X 10-2 r.43 X 10-2 2.40 
138xe !. or x ro-3 r.or x ro-3 !. 23 
r34c5 9.66 X 10-2 1.4r x ro-3 0.68 
r37c 5 3. 70 X !Q-2 5.35 X ro-2 0.72 
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Nuclide 

85Kr 

---' 87Kr .,. 

88Kr 

89Kr 

133xe 

TABLE 2. Comparison of total body dose kernels calculated by WRAITH and 
by Nomograms for the straight-line Gaussian plume model 

Total body dose kernels * 
Downwind 

Release height distance Stability WRAITH Nomograms** Agreement ratio 
h R class 
lml (m) s Kwln,R,SI KN(n,R,S,I "KN?Kw 

100 400 B 2.34 X 10-8 3.96 X 10-8 1.69 

100 800 G 2.10 X 10-8 9.12 x w-8 4.63 

100 1609 E 1.81 x w-8 2.88 x w-8 I. 53 

100 400 G 6.13 X 10-6 57.6 x w-5 9.40 

100 800 c 6. 64 X 10-6 9. 54 X 10-6 1.44 

100 1609 A 3.10 X 10-] 7.20 x w-7 2.32 

100 400 F 1.66 X 10-5 1o.8 x w- 5 6.51 

100 800 A 6.67 X 10-6 10.1 X 10-6 1.51 

100 1609 B 7.08 X 10-6 7.92 x 10-6 1.12 

100 400 A 0.72 X 10-5 3.35 x w-5 4.65 

100 800 E 0. 42 X 10-5 I. 37 X 10- 5 3.26 

100 1609 G 0.34 X 10-5 1.19 X 10-5 3.50 

100 400 B 3.99 X 10-7 6.84 X 10-] I. 71 

100 800 F 3.08 X 10-] 8.28 X 10-7 2.69 

100 1609 0 2.82 X 10- 7 3.67 X 10-] 1.30 



TABLE 2. (contd) 

Total body dose kernels * 
Downwl nd 

Release height distance Stabi 1 i ty WRAITH Nomograms** Agreement ratio 
h R class 

Nuclide (m) ( m I s Rwi~.R,SI KN{h,R,S,) l<ii7Rw 

135xe 100 400 D 2. 39 X 10-6 7. 20 X 10-6 3.01 

100 800 A 0.82 X 10-6 J.B7 x 10-6 2.28 

100 1609 E 2.14 X 10-6 3.!7 X 10-6 1.48 - 137xe 100 400 E !.31 X 10-6 7.20 X 10-6 5.50 -- 4.72 x w-7 1!.6 x 1o-7 ' 100 BOO A 2.46 ~ 

100 1609 G !.29 x w-6 4.68 x 1o-6 3.63 
138xe 100 400 B o.98 x w- 5 !.80 x w- 5 !.84 

100 800 E 8.24 x w-6 23.4 x w-6 2.84 

100 1609 D 7.34 x w-6 1o.8 x 1o-6 1.47 

* Kernal units are (mrem/hr) (m/sec)/{~Ci/sec). 

** 3 K (h,R,S) = 3.6 x x 10- B{h,R,S), where B(h,R,S) is determined from the total body dose nomograms. 



Nuclide 

B5Kr 

-- 87Kr -' ~ 
88Kr 

89Kr 

133xe 

TABLE 3. Comparison of total body dose kernels calculated by WRAITH 
and by IRDAM for the straight-line Gaussian plume model 

Total body dose kernels * 
Downwind 

Release height distance Stability WRAITH !ROAM Agreement ratio 
h R class 
(m) lml s Rw!n,R,S! K {n,R,S, l 1<J?Kw I 

100 400 B 2.34 x 10-8 3.1 X 10-B 1.3 

100 800 G 2.10 X 10-8 2.3 X 10-B 1.1 

100 1609 E J.B1 X 10-B 2.2 X 10-B 1.2 

100 400 G 6.13 X 10-6 J.B X 10-5 2.9 

100 BOO c 6.64 X 10-6 1.3 X 10- 5 1.9 

100 1609 A 3.10 X 10-7 7.6 X 10-7 2.5 

100 400 F 1.66 X 10-5 1.7 X 10-5 1.0 

100 BOO A 6.67 X 10-6 1.0 X 10-5 1.5 

100 1609 8 7 .OB X 10-6 B.O X 10-6 1.1 

100 400 A 0. 72 X 10-5 5.9 X 10-5 8.1 

100 BOO E 0.42 X 10- 5 ).3 X J0-6 0.3 

100 1609 G 0.34 X 10- 5 1.3 X 10-7 0.04 

100 400 8 3.99 X 10-7 5.6 X 10-7 1.4 

100 BOO F 3.08 X 10-7 2.B X 10-7 0.9 

100 1609 0 2.82 x 1o-7 2.5 X 10- 7 0.9 



TABLE 3. (contd) 

Total body dose kernels * 
Downwind 

Release height distance Stabi 1 i ty WRAITH !ROAM Agreement ratio 
h R class 

Nuclide (m) (m) s Rw! fi,R,Sl RI!fi,R,S,l "i<j7i<W 

135xe 100 400 D 2.39 X J0-6 1. o x Jo-6 0.4 

!00 BOO A 0.B2 X J0-6 ].] X !0-6 ].3 

100 1609 E 2.14 x Jo-6 ].2 X J0-6 0.6 

- !37xe - !00 400 E ].3] X J0-6 !.5 X J0-6 ]. 2 - 4.72 X J0- 7 B.8 X J0-6 ' 100 BOO A ].9 
~ 

100 1609 G 1.29 x Jo-6 !.44 X J0-7 0.1 
13Bxe 100 400 B 0.9B X J0-5 2.3 X J0- 5 2.3 

!DO BOO E B.24 X J0-6 !.! X 10-5 !.3 

!DO 1609 D 7.34 X J0-6 1.0 X J0- 5 ]. 4 

*Kernal units are {mrem/hr) (m/sec)/(!1Ci/sec). 



TABLE 4. Elevated release calculation comparisons 
between !ROAM and WRAITH 

Height: 25 m 

Stability: F 
Distance: 500 m 

83mKr 

85mKr 

85Kr 

87Kr 

88Kr 

89Kr 
13lmxe 

133mxe 

133xe 

135mxe 

135xe 

137xe 
138xe 

134cs 

137cs 

131! 

132! 

133! 

134! 

135! 

Isotopic release 

Wi ndspeed: 2 m/s 

Duration: 4 hr 

Release rate: 1 Ci/s 
each nuclide 

*Finite plume calculation 

5 em Depth Dose (rem) 
!RDAM WRAITH* lRDAM/WRA!TR 

3.94 x to-6 1.04 X 10-4 0.039 

8.16 X 10-3 1.61 X Io-2 0.51 

t.l6 x to-4 2.30 X to-4 0. 50 
4.76 x to-2 6.57 X to-2 0.72 
5.20 x to-2 t.64 x to- 1 0.32 
2.52 X to-2 6.[5 X to- 2 0.41 

3.4[ X to-4 1 .35 X to-3 0.25 
3.14 x to-3 3.49 x to-3 0.90 
3.68 X to-3 5. 30 X to- 3 0.69 
[.96 X to-2 3.81 X 10-2 0.51 

9.60 X to-3 2.52 X to-2 0.38 
4.24 x to-3 7.71 x to-3 0.55 
4.24 x to-2 7.95 x to-2 0.53 
7.16 x to-2 1.56 x to-1 0.46 
3.oo x to-2 5. 95 X 10-2 0. 78 
2.14 X 10-2 3.86 x to-2 0.55 
8.8o x to-2 2. 20 x to-1 0.40 
3.43 x to-2 6.18 x to-2 0.56 
7.00 X [Q-2 2.40 X 10-1 0.29 
5.84 x to-2 1 .43 x to-1 0.41 

lll-8 



TABLE 5. Elevated release calculation comparisons 
between !ROAM and WRAITH 

Height: 50 m 

Stability: D 

Distance: 500 m 

83mKr 

85mKr 

85Kr 

87Kr 

88Kr 

89Kr 

!3Imxe 

!33mxe 

!33xe 

!35mxe 

135xe 

!37xe 

138xe 

I34cs 

!37cs 

1311 

1321 

!331 

1341 

135r 

Isotopic release 

5 em 
!ROM~ 

!.42 X ro-6 

5.28 X 10-3 

7.44 X ro-5 

3.03 X ro- 2 

3.26 X ro-2 

!.62 X ro-2 

2.12 X ro-4 

!.95 X 10-3 

2. 26 X ro-3 

!.26 X 10-2 

4.64 X ro-3 

2. 72 X ro-3 

2.73 X ro-2 

4.60 X ro-2 

1.92 X 10-2 

!.37 X 10-2 

5.68 X 10-2 

2.2! X 10-2 

4.48 X !0-2 

3.75 x ro-2 

lll-9 

Windspeed: 2 m/s 

Duration: 4 hr 
Release rate: I Ci/s 

each nuclide 

*Finite plume calculation 

Depth Dose I rem) 
~R~I1H* !RD~~~~R~!TR 

2. 25 X 10-5 6. 31 

7.82 X 10-3 0.68 

l.o7 x ro-4 o. 70 

3.06 X 10-2 0.99 

7.67 X ro-2 0.43 

2.86 X 10-2 0.57 

4.44 X ro-4 0.48 

!.46 X ro-3 !.34 

2.23 X 10-3 j.Q1 

!.77 X 10-2 o. 71 

1 .20 X 10-2 o. 39 

3.58 X 10-3 0.76 

3.72 X 10-2 0.73 

7.23 X 10-2 0.64 

2.76 X 10-2 0.70 

!.84 X 10-2 0.74 

1.02 X 10-1 0.56 

2.87 X 10-2 0.77 

J.JQ X 10-J 0.4! 

6.59 X 10-2 0.57 

x 10-2 



TABLE 6. Elevated release calculation comparisons 
between !ROAM and WRAITH 

Height: 50 m 

Stability: F 

Distance: 500 m 

83mKr 

85mKr 

85Kr 

87Kr 

88Kr 

89Kr 
131mxe 

133mxe 

133xe 

135mxe 

135xe 

137xe 

138xe 

!34c5 

137c 5 

1311 
1321 
1331 
1341 

1351 

Isotopic release 

5 
!~DAM 

1.53 X 10-6 

5. 72 X 10-3 

9.64 X 10-5 

4.96 X 10-2 

5. 20 X 1o·2 

2.52 X 10-2 

2.12 X 10-4 

2.06 X 10·3 

2.03 x 1o-3 

1.64 X 10·2 

5.56 X 10-3 

3.41 X 10-3 

3.99 X 10-2 

6.44 X 10-2 

2.59 X 10-2 

1.68 X 10·2 

8. 24 X 10-2 

3.15 X 10·2 

6.76 x 1o-2 

5.68 X 10-2 

111-10 

Windspeed: 2 m/s 

Duration: 4 hr 
Release rate: 1 Ci/s 

each nuclide 

*Finite plume cal cul at ion 

em Depth Dose (rem) 
~~~ITA' !RMR)~~mH 

6.50 X 10-6 0.23 

8.06 X 10-3 0.71 

1 .08 X 1o·4 0.89 

3.08 x 10·2 1.61 

7. 72 X 10·2 0.67 

2.88 X 10-2 0.87 

3.60 x 10·4 0.59 

1.39 X 10·3 1.48 

2.28 x 1o·3 0.89 

1.78 X 10·2 0.92 

1.22 X 10·2 0.46 

3.61 x 10·3 0.94 

3. 74 X 10-2 1.07 

7.28 X 1o·2 0.88 

2. 79 X 10-2 0.93 

1.87 X 10·2 0.90 

1.02 X 10-1 0.81 

2.89 X 10·2 1.09 

1.11 X 10-1 0.61 

6.62 X 10-2 0.81 



TABLE 7. Elevated release calculation comparisons 
between !ROAM and WRAITH 

Height: 50 m 

Stability: F 

Distance: 1000 m 

83mKr 

85mKr 

85Kr 

87Kr 

88Kr 

89Kr 

13lmxe 

133mxe 

133xe 

135mxe 

!35xe 

!37xe 

!38xe 

134cs 

!37cs 

131 1 
1321 
1331 
1341 

1351 

!RO~~ 

1.36 X 10-6 

5.04 X 10-3 

7.80 X 10-5 

3.40 X 10-2 

3.68 X 10-2 

7.44 X Jo-3 

1.96 X 10-4 

!.85 X 10-3 

1.98 X 10-3 

1.10 X 10-2 

4.68 X 10-3 

1.33 X !0-3 

2.77 X Jo-2 

5.00 X 10-2 

2.06 X Jo-2 

1.41 X 10-2 

6.]2 X 10-2 

2.42 X 10-2 

4.76 X !0-2 

4.20 X 10-2 

Isotopic release 
Windspeed: 2 m/s 

Duration: 4 hr 
Release rate: 1 Ci/s 

each nuclide 

*Finite plume calculation 

5 em Depth Dose (rem) 
~R~lTH' lR0~~7~R~lTH 

8.63 X 10-6 0.16 

7.30 X 10-3 0.69 

9.95 X 10-5 0.78 

2.74 X 10-2 1.24 

7.0] X 10-2 0.53 

].07 X 10-2 0.69 

3.42 X 10-4 0.57 

]. 29 X 10-3 1.43 

2.05 X 10-3 0.96 

1.42 X 10-2 0.78 

].]3 X 10-2 0.41 

].57 X 10-3 0.85 

2.82 X 10-2 0.98 

6. 71 X 10-2 0. 74 

2.54 X 10-2 0.81 

]. 72 X 10-2 0.82 

9.24 X 10-2 0.66 

2.66 X 10-2 0.91 

9.69 X 10-2 0.49 

6.06 X J0-2 0.69 
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TABLE 8. Elevated release calculation comparisons 
between IRDAM and WRAITH 

Height: 50 m 
Stability: F 

Distance: 2000 m 

83"Kr 

85mKr 

85Kr 

87Kr 

88Kr 

89Kr 
131mxe 

133mxe 

I33xe 

135mxe 

135xe 

137xe 
138xe 

134cs 

137cs 

131I 

132I 

133I 
134I 

135I 

IRD~ 

1.27 X 10-6 

5.24 X 10-3 

7.40 X 1o-5 

2.57 X 10-2 

2.97 x 1o-2 

I.02 X 10-3 

2. 24 X 1o-4 

2.04 X 10-3 

2.46 X 1Q-3 

7.12 x Io- 3 

4.60 X 10-3 

2.86 X 10-4 

2.03 x 1o-2 

4.52 x Io-2 

1.90 X 10-2 

1.38 X 10-2 

5. I6 X I0-2 

2.14 X 10-2 

3.67 X 10-2 

3.55 X 10-2 

Isotopic release 
Windspeed: 2 m/s 
Duration: 4 hr 
Release rate: 1 Ci/s 

each nuclide 

*Finite plume calculation 

5 em De~th Dose (rem) 
~ :AITR;: IRDA~7~R~!TR 

1.68 X 10-5 0.076 

6.03 X 10-3 0.87 

8. 56 X 10-5 0.86 

2.20 X 10-2 1.17 

5.87 X 10-2 o.5I 

I.49 X 10-3 0.69 

3.45 X 10-4 0.65 

1.16 X 10-3 ). 76 

). 71 X 10-3 I.44 

9.26 x Io-3 o. 77 

9. 73 X Io-3 0.47 

2.98 X 10-4 0.96 

1.62 X 10-2 ). 25 

5.78 X 10-2 o. 78 

2.17 X 10-2 0.88 

1.47 X 10-2 0.93 

7.64 x 10-2 0.68 

2.28 X 10-2 0.94 

7.49 x 10-2 0.49 

5.17 X 10-2 0.69 

I II-12 



TABLE 9. Elevated release calculation comparisons 
between !ROAM and WRAITH 

Height: 75 m 

Stability: D 

Distance: 500 m 

83mKr 

85mKr 

85Kr 

87Kr 

88Kr 

89Kr 

131mxe 

133mxe 

133xe 

135mxe 

135xe 

137xe 

138xe 

134c5 

137cs 

13!1 
1321 

1331 
1341 

1351 

moAM 
5.60 X 10-7 

3.42 X ro-3 

5.68 X 10-5 

2. 73 X 10-2 

2.82 X 10-2 

J.40 X 10-2 

1.26 X 1o-4 

1.21 X 10-3 

7.16 X 10-4 

9.60 X 10-3 

3.23 X 10-3 

2.02 X 10-3 

2.27 X 10-2 

3. 70 X 10-2 

1. 50 x 1o-2 

9. 76 X 1o-3 

4.68 x 1o-2 

1.80 X 10-2 

3.79 X J0-2 

3.18 X 10-2 

Isotopic release 
Windspeed: 2 m/s 

Duration: 4 hr 
Release rate: I Ci/s 

each nuclide 

*Finite plume calculation 

5 em Depth Dose (rem) 
~~~ITA• !~0~~7~~~!TR 

!. 74 X 10-6 0.32 

4.69 X 10-3 0.73 

6.29 X ro-5 0.90 

1.82 X 10-2 !.50 

4.56 x ro-2 0.62 

1.69 X 10-2 0.83 

!.71 x ro-4 0.74 

7.80 X 10-4 !.55 

!.14x 1o-3 0.63 

!.04 X 10-2 0.92 

7.21 X 10-3 0.45 

2.10 X 10-3 0.96 

2.20 x ro-2 !.03 
4.23 X 10-2 0.87 

1.62 X 10-2 0.93 

1.!0 X 10-2 0.89 

5.95 X 10-2 0.79 

1.68 X 10-2 !.07 

6.46 X 10-2 0.59 
3.86 X 10-2 0.82 

!11-!3 



TABLE 10. Elevated release calculation comparisons 
between !ROAM and WRAITH 

Height: 75 m 

Stab il ity: D 

Distance: 1000 m 

83mKr 

85mKr 

85Kr 

87Kr 

8f\r 

89Kr 

131mxe 

133mxe 

133xe 

135mxe 

135xe 

137xe 

138xe 

134c5 

137c 5 

1311 

132j 

133j 

1341 

135j 

IRD~A 

6.68 X 1Q-7 

4.40 X 10-3 

6.20 X 10-5 

2.38 X 10-2 

2.61 X 10-2 

5.36 X 10-3 

1.82 X 10-4 

1.66 X 10-3 

9.20 X 1o-4 

a. n x 10-3 

3.84 x 1o-3 

1.08 X 10-3 

2.06 X 10-2 

3.82 X 10-2 

1.60 X 10-2 

1.14 X 10-2 

4.56 X 10-2 

1.82 X 10-2 

3.48 X 10-2 

3.06 X 10-2 

Isotopic re1 ease 
Windspeed: 2 m/s 

Duration: 4 hr 
Release rate: 1 Ci/s 

each nuclide 

*Finite plume calculation 

5 em Depth Dcse (rem) 
~R~ITR• IRD~A)~R~ITR 

1. 01 X 10-5 0.061 

4. 21 X 1o-3 1.05 

5.89 X 10-5 1.05 

1.65 X 10-2 1.44 

4.23 X 10-2 0.62 

6. 41 X 10-3 0.84 

2.10 X 10-4 0.87 

7. 75 X 10-4 2.14 

1.06 X 10-3 0.87 

8.39 X 10-3 1.04 

6.69 X 10-3 0.57 

9.28 X 10-4 1-16 

1.69 X 10-2 1.22 

3.97 X 10-2 0.96 

1. so x 1o-2 1.07 

1.02 X 10-2 1.12 

5.48 X 10-2 0.83 

1.57 X 1o-2 1.16 

5. 76 X 10-2 0.60 

3.62 X 10-2 0.85 
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TABLE 11. Elevated release calculation comparisons 
between !ROAM and WRAITH 

Height: 75 m 

Stability: F 

Distance: 500 m 

83mKr 

85mKr 

85Kr 

87Kr 

88Kr 

89Kr 

131mxe 

133mxe 

133xe 

135mxe 

135xe 

137xe 

138xe 

134cs 

137c 5 

131 1 
1321 

1331 
1341 

1351 

Isotopic release 

5 
IRD~~ 

6.28 X 10-7 

3.47 X 10-3 

6.76 X 1o-5 

3.89 X 10-2 

3.94 X 1o-2 

1.92 X 10-2 

1. 28 X 10-4 

1.26 X 10-3 

8.92 X 10-4 

1-15 X 10-2 

3.49 X 10-3 

2.34 X 10-3 

2.94 X 1o-2 

4.64 X 10-2 

1.84 X 10-2 

1.09 X 10-2 

6.04 X 10-2 

2.30 X 10-2 

5.04 X 10-2 

4-24 x ro-2 

I I 1-15 

Windspeed: 2 m/s 

Duration: 4 hr 

Release rate: 1 Ci/s 
each nuclide 

*Finite plume calculation 

em Depth Dose (rem) 
~R~ITR• IRD~~~~R~ITR 

5.35 X 1o-7 1.17 

4.84 X 10-3 0.72 

6.43 X 10-5 1.05 

1.85 X 10-2 2.10 

4.65 X 10-2 0.85 

1.73 X 10-2 1.11 

1.67 X 10-4 o. 77 

7.91 X 10-4 1.59 

1.16 X 10-3 o. 77 

1.06 X 10-2 1.08 

7.41 X 10-3 0.47 

2.15 X 10-3 1.09 

2.25 X 10-2 1. 31 

4.32 X 10-2 1.07 

1.66 X 10-2 1.11 

1.13 X 10-2 0.96 

6.08 X 10-2 0.99 

1. 72 X 10-2 1.34 

6.59 X 10-2 0.76 

3.94 X 10-2 1.08 



TABLE 12. Elevated release calculation comparisons 
between !ROAM and WRAITH 

Height: 75 m 

Stability: F 

Distance: !ODD m 

83mKr 

85mKr 

85Kr 

87Kr 

88Kr 

89Kr 
13lmxe 

133mxe 

133xe 

135mxe 

135xe 

137xe 

138xe 

134cs 

137cs 

131 1 
1321 

133] 
1341 

1351 

!RDiiR 

5.84 x !o-7 

3.46 X lo- 3 

6.28 X lo-5 

3.18 X 10-2 

3.32 X 10-2 

6.68 X 10-3 

1.29 X 10-4 

1.25 X 10-3 

8.04 X 10-4 

8.80 X 10-3 

3.40 X 10-3 

1.04 X 10-3 

2.40 X 10-2 

4.20 X 10-2 

1.68 X 10-2 

1.05 X 10-2 

5.28 X 10-2 

2.06 X 10-2 

4.20 X 10-2 

3.70 X 10-2 

Isotopic release 
Windspeed: 2 m/s 

Duration: 4 hr 
Release rate: 1 Ci/s 

each nuclide 

*Finite plume calculation 

5 em Depth Dose (rem) 
RR~ITR• I RD~R7RR~!TR 

6.86 x lo-7 0.85 

4.50 x lo- 3 0.77 

6.08 X lo- 5 1.03 

1.69 X 10-2 1.88 

4.34 X 10-2 0. 76 

6.58 X lo- 3 1.02 

1.57 X 10-4 0.82 

7.46 X 10-4 1.68 

1.08 X 10-3 o. 74 

8.65 X 10-3 1.02 

7.02 X 10-3 0.48 

9.57 x lo-4 1.09 

1. 74 X 10-2 1.38 

4.09 X 10-2 1.03 

1.55 X 10-2 1.08 

1.07 X 10-2 0.98 

5.64 X 10-2 0.94 

1.62 X 10-2 1.27 

5.91 X 10-2 o. 71 

3. 71 X 10-2 !.DO 

I 11-16 



TABLE 13. Elevated release calculation comparisons 
between !ROAM and WRAITH 

Height: 75 m 
Stability: F 
Distance: 2000 m 

83mKr 

85mKr 

85Kr 

87Kr 

88Kr 

89Kr 
131mxe 

133mxe 

133xe 

135mxe 

135xe 

137xe 

138xe 

134cs 

137cs 

1311 
1321 

l33j 
1341 

135j 

IRO~A 

5.40 X 1o-? 

3.41 X 10-3 

5.68 X 1o-s 

2.36 X 10-2 

2.61 X 10-2 

9.00 X 10-4 

J. 31 X 1o-4 

1.24 X 10-3 

7.28 X 10-4 

5,44 X 1o-3 

3.24 X 1o-3 

2.12 X 10-4 

1.71 X 10-2 

3.67 X 1o-2 

1.49 X 1o-2 

9.88 X 10-3 

4.32 X 1o-2 

!.77 X 10-2 

3.15 X 10-2 

3.06 X 10-2 

Isotopic release 
Windspeed: 2 m/s 
Duration: 4 hr 

Release rate: 1 Ci/s 
each nuclide 

*Finite plume calculation 

5 em Oepth Dose (rem) 
RR~ITH* IRD~A)RR~ITR 

1.61 x 1o-6 0.34 

3.81 X 10-3 0.90 

5.34 X 1o-S 1.06 

1.39 X 10-2 1.70 

3.71 X 10-2 0.70 

9.39 X 10-4 0.96 

J, 41 X 10-4 0.93 

6.57 X 10-4 1.89 

9.25 X 10-4 0.79 

5.77 X 10-3 0.94 

6.17 X 10-3 0.53 

1.86 X 10-4 1.14 

1.02 X 1o-2 1.68 
3.60 X 10-2 1.02 

1.35 x 1o-2 1.10 

9.34 X 10-3 1.06 

4.76 X 10-2 0.91 

!.42 X 10-2 !.25 

4.66 X 1o-2 0.68 

3.23 X 10-2 0.95 
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TABLE 14. Elevated release calculation comparisons 
between !ROAM and WRAITH 

Height: 75 m 

Stability: F 

Distance: 3000 m 

83mKr 

85mKr 

85Kr 

87Kr 

88Kr 

89Kr 

131mxe 

133mxe 

133xe 

135mxe 

135xe 

137xe 

138xe 

134c5 

137c5 

1311 

1321 

133J 
1341 

1351 

!ROiiJ;l 

5.72 X 10-7 

3.66 X 10-3 

5. 76 X 10-5 

2.04 X 10-2 

2.38 X 10-2 

1.39 X w-4 
1.49 X w-4 
1.39 X w-3 
7.80 X w-4 
3.80 X w-3 
3.40 X 1o-3 

4.88 X 10-5 

1.39 X w-2 
3.63 x w- 2 

1. 50 X 10-2 

1.04 x w-2 

4.04 x w-2 

1.73 x w-2 

2. 71 X 10-2 

2.89 x w-2 

Isotopic release 

Windspeed: 2 m/s 

Duration: 4 hr 
Release rate: 1 Ci/s 

each nuclide 

*Finite plume calculation 

5 em Depth Dose (rem) 
~R~!TH* !RO~R7~R~!TA 

3.47 X 10-6 0.16 

3.26 X 10-3 1.12 

4.76 X 10-5 1.21 

1.15 X 10-2 1.77 

3.22 X 10-2 0. 74 

1.36 X w-4 1.02 

1.38 X 10-4 1.08 

5.95 X 10-4 2.34 

8.11 x 1o-4 0.96 

4.01 x w-3 0.95 

5.48 X 10-3 0.62 

3.68 X 10-5 1.33 

6.09 X 10-3 2.28 

3.21 X 10-2 1.13 

1. 20 X 10-2 1.25 

8.27 X 10-3 1.26 

4.07 X 10-2 0.99 

1.26 x w-2 1.37 

3. 73 X 10-2 0.73 

2.85 X 10-2 1.01 
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TABLE 15. Elevated release calculation comparisons 
between !ROAM and WRAITH 

Height: 50 m 

Stability: F 

1/NG: 0.02 

Decay: 0 hr 

500 m 

1000 m 

2000 m 

3000 m 

8000 m 

20000 m 

500 m 
1000 m 

2000 m 
3000 m 

8000 m 
20000 m 

I~D~~ 

2.13 X JQ-2 

1.37 X 10-2 

t.OD X 1o-2 

8.93 X 10-2 

2.34 X 10-2 

6.84 X 10-3 

I~D~~ l1nfanfl 

3.18 X 10-8 

2.44 X jQ-2 

5.10 X 10-1 

8.18 X 1o-1 

5.7Q X 10-1 

2.30 X jQ-1 

Gross release 

5 em 

Windspeed: 2 m/s 

Duration: 4 hr 
Release rate: 1 Ci/s 

Plume touchdown: 2000-3000 m 

*Finite plume calculation 

Depth Dose (rem) 
~~~!TR• !RD~~7~~~!TR 

2.41 X 10-2 0.88 

2.24 X 10-2 0.61 

1. 94 X 10-2 o. 52 

1.66 X 10-2 5.38 

7.82 X 10-3 3.00 

2.50 X 10-3 2.74 

Thyroid Dose (rem) 
~R~!TR muHJ I RO~M/ ~R~ !TR** 

8.88 X 10-9 3.58 

6. 74 X 10-3 3.62 

1.41 X 10-1 3.62 

2.25 X 10-1 3.64 

1.54 X 1o-1 3.70 

6.81 X 1o-2 3.38 

**Wraith calculates adult thyroid dose. 
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Height: 50 m 

Stability: F 
1/NG: 0.02 
Decay: 24 hr 

500 m 

1000 m 

2000 m 

3000 m 

8000 m 

20000 m 

500 m 
1000 m 

2000 m 
3000 m 

8000 m 
20000 m 

TABLE 16. Elevated release calculation comparisons 
between !ROAM and WRAITH 

IROAA 

2. 73 X 10-3 

2.50 X 10-3 

2.91 X 10-3 

8.12 X 10-3 

2.13 X 10-3 

6.22 X 10-4 

!ROAR ! infanfl 

9.38 X 10-8 

7.14 X 10-2 

1.50 X 10 
2.40 X 10 

1.68 X 10 
6. 76 X 10-1 

Gross release 

Scm 

Windspeed: 2 m/s 
Duration: 4 hr 
Release rate: 1 Ci/s 

Plume touchdown: 2000-3000 m 
*Finite plume cal cul at1on 

Depth Dose (rem) 
~RAITR• IRO~R7~RAITR 

3.16 X 10-3 0.86 

2.87 X 10-3 0.87 

2.41 X 10-3 1.21 

2.03 X 10-3 4.0 

9.90 X 10-4 2.15 

4.30 X 10-4 1.45 

Thyroid Dose (rem) 
~RA!!R (~auHl IRDAM;~R~ITR** 

2.67 X 10-8 3.52 

2.03 X 10-2 3.52 

4.25 X 10-1 3.52 

6.83 X 10-1 3.52 

4. 71 X 10-1 3.56 

2.14 X 10-1 3.16 

**Wraith calculates adult thyroid dose. 
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TABLE 17. Elevated release calculation comparisons 
between !ROAM and WRAITH 

Height: 50 m 
Stability: F 
1/NG: 0.2 
Decay: 0 hr 

500 m 

1000 m 
2000 m 

3000 m 
8000 m 

20000 m 

500 m 
1000 m 

2000 m 
3000 m 
8000 m 
20000 m 

!ROAM 

2.62 X 1o-2 

!. 75 X 10-2 

1.35 X 10-2 

8.93 X 10-2 

2.34 X 10-2 

6.84 X 10-3 

IRD~~ {1nfanfl 

2.72 X 10-7 

2.06 X 10-1 

4.34 X 10 
6.96 X 10 
4.84 X 10 
1.96 X 10 

Gross release 

5 em 

Windspeed: 2 m/s 
Duration: 4 hr 
Release rate: 1 Ci/s 
Plume touchdown: 2000-3000 m 

*Finite plume calculation 

Depth Dose (rem l 
RRAITR• IRO~M7RR~ITR 

3.11 X 10-2 0.84 

2.86 X 10-2 0.61 

2.43 X 10-2 0.56 

2.05 X 10-2 4.36 

9.24 X 10-3 2.53 

2.92 X 10-3 2.34 

Thyroid Dose (rem) 
RRAII R { 1\ilu I ~l rltDAM/ 'iiR~ITR** 

7.55 X 10-8 3.60 

5.73 X 10-2 3.60 

1.20 X 10 3.62 

1.92 X 10 3.62 
!.31 X 10 3.70 

5.80 X 10-1 3.38 

**Wraith calculates adult thyroid dose. 
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Height: 50 m 
Stability: F 
1/NG: 0.2 
Decay: 24 hr 

500 m 

1000 m 
2000 m 

3000 m 
8000 m 

20000 m 

500 m 
1000 m 

2000 m 
3000 m 

8000 m 
20000 m 

TABLE 18. Elevated release calculation comparisons 
between !ROAM and WRAITH 

!ROAM 

6.31 ' 10-3 

5.26 ' 10-3 

5.32 ' 10-3 

8.12 ' 10-3 

2.13 ' 10-3 

6.22 ' 10-4 

!ROAM (infant) 

7.98' 10-7 

6.08 ' 10-1 

1.27 ' 10-1 

2.04 ' ro-1 

1.42' 10-1 

5. 76 ' 10 

Gross release 

5 em 

Windspeed: 2 m/s 
Duration: 4 hr 
Release rate: 1 Ci/s 
Plume touchdown: 2000-3000 m 
*Finite plume cal cu1 at ion 

Depth Dose (rem) 
QR~ITA' lROAR7QRAITA 

6.83 ' 10-3 0.92 

6.25 ' 10-3 0.84 

5.31 ' 10-3 1.00 

4.52 ' 10-3 1.80 

2.27 ' 10-3 0.94 

9.96 ' 10-4 0.62 

Thyroid Dose (rem) 
WRAI I A (Adult) lROAMlWRAITA** 

2.27 ' 10-7 3.52 

1.72 ' 10-1 3.54 

3.62 ' 10 3.52 

5.80 ' 10 3.52 

4.01 ' 10 3.56 

1.82' 10 3.16 

**Wraith calculates adult thyroid dose. 
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