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1. Introduction

The estimation of internal radiation exposure is of considerable
importance in radiclogical protection for both workers and public, because
human organs or tissues may be directly exposed to radicactive materials
retained in the body for a substantial period.

There are two main routes through which radioactive materials are taken
into hﬁman body; one is the respiratory tract and the other is the gastro-
intestinal tract. The precise estimation of internal exposure requires
detailed knowledge on radiological and physiological behaviour of radionuclide

“in the body, but such estimation can not be generally applied to radiological
protection.

About twenty years ago the ICRP* presented a relatively simple dosimetry
model and related metabolic data in the reporén(ICRP Pub.2) in which the
maximum permissible concentration and the maximum permissible body burden for
workers were calculated. This model and data have still been widely used for
radiation protection and regulation purposes.

Following the progress and increase of the knowledge, more precise and
detailed models have been developed. The lung dynamics model developed by the
ICRP task group on lung dynamicgnhas been applied to make a more precise
estimation of internal exposure following the inhalation of radiecactive
materials. In this model the respiratory tract is devided into four regions,
i.e., NP (Naso-Pharyngeal)-, TB (Tracheo-Bronchial)-, P (Pulmonary parenchyma)-
and L (the pulmonary lymphatic system)—regiousf” The lung is defined as a
composite organ of TB, P and L regions.

Inhaled materials are depeosited in these regions with varying probabili-
ties depending on the particle sizegﬂ Deposited materials are excreted from
the regions to the body fluids and tc the gastrointestinal tract (GI tract)
or exhaled with different removal rates determined by the solubility.

A computer code ACRO has been developed to estimate the burden and dose
to the organs or tissues as a result of inhalation or ingestion of radiocactive
materials. The ICRP lung dynamics model has been used for the estimation of
doses due to inhalation and the ICRP Pub,2 model has been adopted for the
estimation of ingestion. A simple four compartment model for the GI-tract
has also been applied to compute exposure to the tractE”

ACRO is written in IBM FORTRAN (H compiler) and can be run on IBM 360/370

computer.

* International Commission on Radiclogical Protection.

_1_
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Notation for equations found in this article is as follows;
1

Py : the rate at which the radioactive material is taken in, in uCieday ".

AT : the physical decay constant of the radionuclide of interest, in
day™ !,

lb : the biological removal constant for the organ or tissue of interest,
in day”!.

A : the effective removal constant for the organ or tissue of interest,

in day~; A = A% + AP

£ : the fraction of material in the GI tract that reaches to the body
fluids.
f; : the fraction of material in the body fluids that reaches to the
organ or tissue of interest.
i : the fraction of material taken into the body by ingestion that
reaches to the organ or tissue of interest.
Dy : the fraction of the deposition in the k region of the respiratory
tract;
k = 3 ———= NP region
k=4 ——— TB region
k=5 -— P region
fj ¢ the fraction of material removed from the compartment j.
T, : the intake period, in days.
ty : the time interval following the start of intake; t; < T;, in days.
ta : the time interval following the termination of intake, in days.
an(t): the quantity of radicactive material in the n-th organ or tissue as
a function of time during intake period, in uCi.
D,n,(t): the dose commitment to the n-th organ or tissue as a function of

time during intake period, in rem,

Q,,(t): the quantity of radioactive material in the n-th organ or tissue as
a function of time after the termination of intake, in uCi.

D,,{t): the dose commitment to the n-th organ or tissue as a function of

time after the termination of intake, in rem.

My : the mass of the n-th organ or tissue, in grams.
Eq : the effective absorbed energy per disintegration for the n-th organ

or tissue, in MeV/dis.
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2. 1ICRP Task Group Lung Model

ICRP task group on lung dynamics developed a lung dynamic model (Task
Group Lung Model : TGIM) in 1966Eﬂ As shown in Fig.l, the respiratory tract is
devided into four distinct regions that are NP, TB, P and L in the model and
each regions is'dévided two or four parts giving ten compartﬁenEQF) Inhaled
materials are transfered to the organs or tissues passing through these
compartments with different removal half-time and frac%hggfﬂ The half-time is
determined by the solubility of the inhaled materials that are categorized
into three classes bﬁ the ICRP, i.e., class D for well—sdluble, class W for
_soluble and class Y for insoluble material?J The clasé is dependent on the
chemical form of the material.- The fractions of deposition in the lung regions
depend on the particlé diameter of inhaled materials (AMAD : Activity Median
Aerodynamic Diamete(rz)}{5J The half-lives and the fractions removed from the
compartments that have been revised in ICRP Pub. lg”are shovm in Table 1.

In TGLM the following eight transfer routes are considered;

route H

a ——— > body fluids — organ
route ¢t b — GI — body fluids —— organ
route R — body fluids —— organ

route d — GI — body fluids —— organ

route e ————— body fluids —— organ

route

f — GI — body fluids — organ

route : § — GL— body fluids —— organ

0 ~ o P N

route it h—-——»>3i —» body fluids —— organ
The transfer of inhaled materials through these routes are represented

by a system of linear differential equatioms.
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2 Table 1. Constants for use with ICRP task
{:} group lung modelc”'(a
b b
A A
a a b b
OLUBRI
B NP region SOLUBILITY CLASS
0 e REGION D W Y
D b b
o| |v | 2e . 4 Ag | T s g () fj(c) T, £ T, £
R | £] .
G I® F p NP a 0.01 0.5 0.01 0.1 0.01 0.01
A L B FEIOn b X b 0.01 0.5 ©0.40 0.9 0.4 0.99
N U b N i
I Aa T TB cC 0.01 0.95 0.01 0.5 0.01 0.01
D - e £ d 0.2 0.05 0.2 0.5 0.2 0.99
s b
N Ah P e 0. 0.8 50 0.15 500 0.05
El i n.a.(@) n.a 1 0.4 1 0.4
R : T g n.a. nh.a 50 0.4 500 0.4
i lg P region £, h 0.5 0.2 50 0.05 500 0.15
{
X 1
AR : L i 0.5 1 50 1 1,000 0.9
: i J i 3 n.a. n.a. n.a n.a. - 0.1
|
i
! Lymph nodes :
: ' a). Compartment of respiratory region.
L o o e e e e e — 4

Removal half-time in days.

—~ e
o
St

c}. Fraction remocved from region via compartment j.

(d}. not applicable.

Fig.l. Schematic diagramSOf ICRP task
group lung model
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Intake Period

The dynamic material balance in the compartment j of the regiom k is
expressed in Eq. 1.

dQ] jk(tl)

at, = ijkPo - )\lejk(tl) 1.

If Q1jk(0)=0’ the solution of Eq. 1 is written as follow;

-Ast
l-e 73172
Qljk(tl) = ijkPn—___Ig___ﬁu 2.

Eq. 2 is the basic equation to calculate the quantity of radioactive material
during intake period.

The quantity of radioactive material in the n-th organ or tissue passed
through the routes 1, 3 and 5 is computed by Eq. 3.

aQinlt) .
_—_EET__ = A36,0, 9k (8)) ~AnQin(ty) 3.

If Q,5(0)=0, then Eq. 4 is derived from Eq. 2 and Eq. 3;

b -
0 (t) = Q\jfzij],;P‘J <l_e—)\nt1 e_xntl—e_)\jtl
= - . 4.
"1 Aj An Aj Anp
where j = a for the route 1 (k=3), c for the route 3 (k=4) and e for the
route 5 (k=5).
For the routes 2, 4, 6 and 7, the quantity of radiocactive material in
the n—th organ or tissue is computed by Eq. 5.
dQ, , (t,) b -
T = ljflszljk(tl) _anIn(tl) . 5.
If Q,n(0)=0, then Eq. 6 is derived from Eq. 2 and Eq. 5;
3£ £7£.p P —Apt “Agt, _~Ait
0. (t.) = jt1te*g¥k¥0 /1 - D2 _ e 'MFl_e "M 6
in*-1 Aj An Aj - An

where j = b for the route 2 (k=3), d for the route 4 (k=4), f for the route
6 (k=5) and g for the route 7 (k=5).
For the route 8, as the pulmonaly lymph nodes (compartment j) lies in the.
route, two equations are necessary to compute the quantity of radiocactive

material in the n-th organ or tissue. Eq. 7 is given to compute the quantity;
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Ao, p (t,)

b_-
dt, = Aif20,pMi (t1) —AnQin(ty) 7.

where Q1LMi(t1) represents the quantity of radiocactive material in the compart-
ment i. Q,pmi(t;) is expressed in Eq. 8 and Eq. 9;
For M, ¥ A4, i.e., class Y solubility,

b
(t.) = AnEifnDsPo /) _e_kitl e"Aitl_e'Aht1 8
Qimi s A i Ap - Ai '

For Ay = Ay, i.e., class D and W solubilities,

b
B ApEifnDsP, (} _e'kit1 : e_kit;> 9

Q, mi (t,) L

If Q,,(0) = 0 for Eq. 7, then Eq. 10 and Eq. 11 are derived for the route 8
to compute the quantity of radiocactive material;

For A, % Ay, i.e., class Y solubility,

b,b -
AMAnEiEnE,DeP, { 1 <} —e-Antl e"Ant1_e_kit{>
n

Qnlt)) =

lh li )\n Ai -A
1 ‘e_lntl—e_litl _ e“lntl_e'lht1 10
Ah - A i A{ = Ap Ah — An )

For Ay, = Ay, i.e., class D and W solubilities,

b,b - .
A{ARE ERE, D P {_l_(? _e—lntl _ e—kntl_e—llti>

A A A Ai-)\n

an(tl) = i n

11.

e Mnti_ ()\i—)tn) t1+1) e ity }
(x; —ln)z
Using the preceding equations, the equation to compute the quantity of
radioactive material in the n-th organ or tissue as a function of time during

inhalation period can be expressed in Eq. 12;

g atnts “Anty oAt
0,n(t,) = Py I £5C; <1 2 e L 12.
j:a n J n
where L., : the quantity of radioactive material in the n—th organ or tissue

passed through the compartment ij

for Ap * A4, i.e. class Y solubility,

Lln = Eg. 10
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for A, = A4, i.e. class D and W solubilities,

L, = Eq. 11

and b
Ca = hafa D3/}\a
Cp = Aszf1D3/Ab
c = 22£ D,/
Ca = lgfdle4/Ad
ce = AzfeDS/Ae
c, = ADE_£.D./A,
c,y = AgfgleS/Ag

The quantity of radiocactive material in the lung is computed by Eq. 13.

The lung is defined as a composite organ of TB, P and L regions in ICRP Pub.
(2)
26.

d h
- -e ; l-e
Qongty) =P,D E i _ + PD ‘E f.————+ Q m{t,)} 13.

where Q1LM(t1) : the quantity of radiocactive material in the pulmonary lymph
nodes (L region);

for Ay ¥ A;, i.e., class Y solubility,

QILM(tl) =

b
AMEiERPsE, (?._e‘litl e'litl_e‘lht1:>

Ah A - Ah - A

+

r r

b
}\h(l—fi)thsPo (l _e—)\rtl e-)\rtl-—e_lhtl
}\ )\h - l

Ah N
for Ap = A4, i.e;, class D and W solubilities,
QILM(t) = Eq. 9

The equation for the calculation of dose to the n-th organ or tissue is
expressed in Eq. 14;

51.15 By ,t,
D (t) =—~———-——j 0 (t)at 14.
0 1n

int Mn
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where the constant is a conversion factor;

3.7><10"<d—1§é§ﬁ) . l.6x10'6(%%> . 10"{9?3%} . 86400(32§> =51.15

For Ay ¥ Ay, i.e., class Y solubility, the -dose to the n~th organ or tissue
h i

is computed by Egq. 153

D,p(t,) = 51.15

EnP, L, 9 t, —8p Ap ~ Ay .
Erw— Z.Cj +

My |4ia - X3 = n
Ch {t1 — Ay An_Ai} Ch {An"Ai Ap "Ah}

. - - - 15.
x; iy VIRV B V= W I V= Wl Ve W

For Ap = Ay, i.e., class D and W solubilities, the dose is computed by Eq. 16;

E,P . f. . g t, =A A, —A:
D (t)=51.15—nJi[zcj{JL n__=n j}+

in'-i M, j=a An lj -An
Ch_{tl_An_An_Ai}+ Ch {A A +>~i‘*n
A An SR R YIER VL R T M
(1= (Ayt,+1) -e'*itw” 16.
where _ _ .mAt
An = (1 e nl) / ln
a = (1 -eMt /0
h h
- _ -ALt
i {1 e i1} / Ai
Ay = (L - e“ljtl) / Ad
b,b
AilhfithS
S v—
h
For the lung, the dose is computed by Eq. 17
DILUNG(tl) 51‘;5ELUNGP0 b, g fj(iTAj) +D, g fj(i-Aj) +D1LM(t1) 17
LUNG j:c J j=e j

where D1LM(t) : the contribution from radioactive material deposited in the

L region;
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for Ap ¥ Ay, i.e. class Y solubility,

A g A~ Ay

D, fy [f {tl"Ai Aj — By
i
1

Dipm(t,) = Ah

t. -A A —A
T r h
A Ah-l _

for A, = As;, i.e. class D and W solubilities,
h i

-Ast
D,rm(t,) = Dsfhfi{tl "Ry BAj-te i }
1LME A Ay Ay
Erune : the effective absorbed energy per disintegration for the
lung, in MeV/dis.
Mrwe : the mass of the lung, in grams.
and
Al = 1 - e—)\jt1
j )\j
A = 1l - e_litl
i~ Ay
A = 1< e *nt
h M
4
N 1 e AtE,
r_ ?\r
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Post-intake Period

For the post-intake period, the quantity of radiocactive material in the

compartment j of the region k is computed by Eq. 18;

Ast

Qz 5% (tp) = Qljk(Tl)e" 1tz 18.

where szk(tz) : the quantity of radioactive material in the compartment
j of the region k at a time t, following the termination
of intake.

and 1 —A3T,

- e
0,3k (Ty) = £3DP, =5 — 19

After the termination of inhalation, i.e., P, =0, the burden to NP, TB and
P regions begins to decrease at once. While the burden to the n-th organ or
tissue decreases more slowly because the supply of radioactive material from
the respiratory tract is continued by the time that the burden to the tract
is throughly removed.

Therefore, to evaluate the burden to the n-th organ or tissue, preceding
eight transfer routes must be considered again.

For the routes 1, 3 and 5, the quantity during post-intake period is

computed by Eq. 20;

ag (t))
zn' 2’ _ .-.b
__EE;___ - szjszk(tz) - Aann(tz) 20.
If Q,,(0) = 0, then Eq. 21 is derived from Eq. 1§ and Eq. 20;
-.b
£330, 41 (T,)
J>=1] 1 - =iz
Qun(t,) = ——3— (e™Mnt2 _g7Ajt2) 21.
j n

where 3 = a for the route 1 (k = 3), ¢ for the route 3 (k = 4) and e for the
route 5 (k = 5).
For thr routes 2,4,6 and 7, Eq. 22 is given;
dQ,, (t,)

..b
dt, A0

= f1f2 j*23

k({t,) = A 0, (t,) : 22,
If Q,n(0) = 0, then Eq. 23 is derived from Eq. 18 and Eq. 22;

-.b
fllejQ1jk(T1)
lj -Xn

-Ant Ast

nt2 —a"%jb2) 23.

Q,nf(t,) = (e

where j = b for the route 2 (k = 3), d for the route 4 (k = 4), f for the
route 6(k = 5) and g for the route 7(k = 5).

For the route 8, the following two cases must be considered;
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route 8 : h —= 1 — body fluids — organ
route 8': i — body fluids — organ

For the route 8', Eq. 24 is derived;

szn (tz)

. e~2\D
TTae, T T B AiQmmi (8,) 7 ApQon(E,) 24.
where Q,1mi(t,) : the quantity of radioactive material in the compartment i

of the L region after the termination of intake.
Qrmi (£,) = Q gy (T))e 1%
If Q,p(0) = 0, then Eq. 25 is derived for the route 8';

: -a;t —-Apt
~.h F=Y 1*2 - n-z
an(tz) = fz)\inLMi(Tl) An_)\i 25.

where

if Ap ¥ Ay, i.e., class Y solubility,

b
_ AnEifnhPsP, (?_e_liTl e MiT _e"AnTi> 26
= — .
i

h Xy X

Q,mi (Ty)
n

if Ap = Ajy, i.e., class D and W solubilities,

b
amf.£,.D_P -A; T
. h*i*h%s%0 [1-e "1™1 =hsT
0 ; (T,) = - T,e "171 27.
1LML " A <j Ay 1
For the route 8, Eq. 28 and Eq. 29 are derived;
dQ, mi (t;) b
at, = AnfiQons (ty) — AiQ,1mi (F,) 28.
do,,(t,) b .
at, = M{f,Q,1mi (£,) = ApQ,n(t,) 29.
where ths(tz) : the burden to the compartment h of the region 5 (P) after
the intake period.
-Ant
ths(tz) = ths(Tz)e h*2
and
‘ ApT
_ l-e 1
ths(Tl) = £pD, P, M
From Eq. 28, |
if Ap % A3, i.e. class Y solubility,
£5250,hs (T,)
i*h®1hs '*, -t “Apt
Qrmi (£} = Ay - g (e "172 —g "h*-2) 30.



PNCT843-80-11

if Ap = Ay, i.e. class D and W solubilities,

Ait,

b -
Qrimifty,) = £1A00 /s (T))t e 31.

Using Eq. 30 and Egq. 31, Eq. 32 and Eq. 33 are derived from Eq. 29 to
compute the route 8;

If Ap % iy, i.e., class Y solubility,

Qenft,) = = A YR

.. .b.b _
£, 8122191 hs (T)) (e-)‘ntz ~e ity _ e *nts _e_}\ht2> 32
n n

If Ay, = Ay, i.e., class D and W solubilities,

“hnteo{(-ag) t,+1de M2

(A =Ag)?

te 33,

Qnlt,) = f;fiAEAEQ1hs(T1)

Using the preceding equations, the equation to compute the quantity of
radiocactive material in the n~th organ or tissue as a function of time (t;)
after the termination of intake can be expressed in Eq. 34 and Eq. 35;

If Ap ¥ Ay, i.e.,, class Y solubility,

-A:t -Ant
-A~t -_b 1Lr2 - n-2z
Qonlty) = Qn(Ty)e "P72 +£,340, 145 (T,) < A _ii
g Cj _ Yy
j=a J n
N Ch {e_Antz —eThit, _ e *nts _ o Ant, 34
oy - A ;- Aq YD
If Ay, = Ay, i.e., class D and W solubilities,
-A:t ~A.t
_ -Ant - b e "1v2 =g "n-2
Qonlt,) = 91n(T1)e n-2 +E, 040, 13 (Ty) Ap — A
(9 (o _ e
+ fz r ﬁ (e )\ntz -2 ljtz)
j=a J n
Ch _ . _
LTV {e Mte _ Oy -apt, 4l lltZ}] 35.
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where
- b
Ca = 230,45, (T))
. .b
Ch = ApQips (T)) £,
- b
Co = 2@y (Ty)
- _,b
Ca = AdQldn(Tl)fl
- b
Ce = Atees(Tl)
- _ b
Cr = AQ, ¢, (T)) £,
. _ .b
Cg - J\ng‘.ZIs(r'[|1)f1
- _ .b b
Ch = AnQns (T E A5
and

Qmi(T,) = Eg. 26 for Ay = Ay

QlLMi(Tl) = Eq. 27 for }\h = Ai

For the lung, the equation to compute the burden of radicactive materials

is described by Eq. 363

d -a4t b —ast
Q,1ung (t,) z Q1jl+(T1)e 172+ I Qljs(Ta)e 172 + Q,m(t,) 36.
where Qljh(Tl) : the burden of radiocactive materials to the compartmént j of

the TB region at the termination of intake, in uCi.

-AsT
_ l-e "J71
Qlj‘!(Tl) - fJDkPO T
Q1j5(T1) i the burden of radiocactive materials to the compartment j of

the P region at the termination of intake, in uCi.

Qljs(T1) = ijSP A

and Q,;u(t,)} : the burden of radioactive materials to the pulmonary lymph

nodes after the termination of intake, in ucCi.
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where

if Ay % Ay, i.e., class Y solubility,

QzLM(tz)

-A;t -Awt
b e 12?2 =g ht2
= Qns (Ty) £32n A, - Ay
P D.fnfiAD “A;T ~AiT, _=ApT
oPsthtith /1 —e” 171 e ity -7 Mht 1y ~)st
+ - e "172
A Ay A T Ad
—lrtz -ipt,
+ thS(Tl) (1 -£5) Aﬁ = °
P D f (1 ~£5)02 —ATT AET. =ART
L0 h i’*h (} -—e 1 e 1 —g "“h™ e-xrtz
)\h A1‘_' Ah _)\r

if Ay = Ay, i.e., class D and W solubilities,

Q,rmlt,) = £3ApP Dty

b 1 -y -y
*h 2
b
PDDS)\hfhfi l _e_
+

1

ts

A{T
ity Tle—AiTD o~ hits

The dose to the n—-th organ or tissue is computed by Eq. 37 and Eq. 38;

It
Dzn(tz) = 5l.15'3ﬁ:

Dp (£5)

E

-B
A

+G<_B.r.l,___
-

1

n

Il tQ

a

-z>+
j

= D,plT,) + D,n(t,)

. e *nts
n - An
_ 1 - e_)\ht2
By = )\h
B. = L~ e it
i~ A
p. = L= e Mtz
J - }\j

€3

A

n

Py

j A

n

b
219 1mi (Ty)
Onl{T By *E, 7 5 .

_ki

(B, - B.)

]

n

(B,

)

- Bn)

38.
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and if Ay ¥ Ay, i.e., class Y solubility,

D, (T,) = Eq. 15

Q,n(T,) = Eq. 10

QlLMi(Tl) = Eq' 8
G = ——r
)\h ")\i
B, ~Bp
lh-)\n

if Ay = Ay, i.e., class D and W solubilities,

D, n(T;) = Eq. 16
Q:n{T;) = Eg. 10

Qrmi (T,) = Ba. 2
Cn
1 -Ait
G= ——— 2 =~——ﬁ_~ Agt,+ 1 . 2}
Xy -, VI AT
For the lung, the dose is computed by Eq. 39 and Eq. 403
ELUNGPU{‘d 1-e it g

DZLUNG(tZ) = 51.15

L f5 =5 Bs +
Moung |s=¢ ° A3 ]

j=c j
+D2LM(t24 39.

Drumc(tz) = Dipunc(T,) + D,rung(t,) 40.

where D,1M(t,) @ the dose to the L region;

if A, ¥ A4, i.e., class Y solubility,

DzLM(tz)

|
o)
o
Fh
=
>

i = Bn

b Br ~Bn }
i

Ap — AT

+ DthAh £ 1 —e_)\iTl _ e_)\iTl —e_lth 1 —e_)\iTl
Ah i A A=A A

AT 1 Im - 1 X
(1_f.){<1_e T AT Ath)l—e Y Tl}
* A" Ap - AT AT

+
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if A = A4, i.e., class D and W solubilities,

_ tzeHAit§ 1
- Tle_}\iTD_—

DzLM(tz)

and

1 —e Ajte
A5

1 —e~Aht2
Ah

1 -e_litz
Ay

1 -~ Mt2
)\I‘

b
Defpfirn _e_kitz
Y Aj
D, fy £ )\b -A4T
s*hti*h /1 - "1°1
+
*h )\i
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3. GI-tract Model

A four-compartment model that is shown in Fig. 2 is used to evaluate the
internal exposure to the GI-tract. The GI-tract has been considered as an
organ that consists of four distinct compartments, i.e., the stomach, the
small intestine, the upper large intestine and the lower large intestine, in
the modéT{M Material that enters the GI-tract through the stomach passes
these compartments in turn and the absorption into the body fluids occurs
only at the small intestine.

The GI-tract model programmed in ACRO has referred to REDIQ code of BNWLEM
The ICRP has presented a new GI-model in ICRP Pub. 30iﬂso that the model of
ACRO may be reformed to the new model.

To determine the quantity of radioactive material reaching to the GI-tract
from the compartment j of the regionm k of the respiratory tract, it is
necessary to know the burden of radioactive material to the compartment b, d,

f and g.

{u)
Equations found in this chapter have refered to REDIQ code.

Intake Period

The total transfered quantity of radioactive material during intake

period is computed by Eq. 41;

-3t

- J-1

Qe =B, 3 cj<t1 i _1_“;,_) a1
J=brcrd:g J

where

Post-intake Period
The total quantity of radiocactive material reaches to the GI-tract after

the termination of intake is computed by Eq. 42;
C

0,5(t,) =P L -3

. 2@ -e My (1 -e7M a2,
j=b,c,d,g J

The total quantity of radioactive material transfered to Gl-tract at a

time after the start of intake is computed by Eq. 43;
Qe (t) = Q,g(t) + Q,g(t) 43,

where t : the elapsed time from the start of intake, in day.
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Equations to compute the dose to the GI-tract are expressed as follows;

Stomach (8)

EaQ -afT
S>*G - s .
Dg = 25.57 (} e , 44.
mS Ar
where Dg : the dose commitment to the stomach, in rem.

Eg : the effective absorbed energy for the stomach, in MeV/dis.
mg : the mass of contents in the stomach, in grams.
Tg + the residence time in the stomach, in days.

and the constant is the conversion factor;

1, u(?is/sec . ~-s/€rg\, 42/ rad \ secy_
5 3.7x10 _—ﬁﬁf__) 1.6x10 M 10 er9/9q 86400(&E§>_ 25.57

Small Intestine (SI)

SI ST
where Dgy : the dose commitment to the small intestine, in rem.
Egy : the effective absorbed energy for the small intestine, in
MeV/dis.
Mgt : the mass of contents in the small intestine, in grams.
Tgy ¢ the residence time in the small intestine, in days.
e—ArTS : the decay in passing through the stomach.
and Agy : the effective removal constant, in day~'.
Agr = AT + Xy

The removal constant, A,, is expressed as follow;
i 1
Ag = 1n
a -
TSI 1 fl

f, must be less than unity in the formula. If f£;=1, then it is set to

0.95 in ACRO code according to REDIQ code.

Upper Large Intestine (ULI)

The amount of material is reduced by decay in passing through the S and
51 and by absorption in the SI.

The equation to compute the dose is expressed as follow;

2F (tg+1g7) Funif

(1-£,) 46.
My, T !

DULI = 25.57TULIe
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where Dypr ¢ the dose commitment to the upper large intestine, in rem.
Eprr ¢ the effective absorbed energy for the upper large intes-
tine, in MeV/dis,
Wy ¢ the mass of contents in the upper large intestine, in grams.
Ty ¢ the residence time in the upper large intestine, in days.

the decay in passing the stomach and the small intestine,

in day™ .

Lower Large Intestine

DrLI = 25.57TLLIe_;\r(TS"'TSI"'TULI) —"MErIrleiiG (1 -f_l) 47,
where Dy ¢ the dose to the lower large intestine, in rem.
Ep;r @ the effective absorbed energy for the lower large
intestine, in MeV/dis.
myy1 ¢ the mass of contents in the lower large intestine, in
grams.
Tyry : the residence time in the lower large intestine, in days.
e“AI(TS+T51+TULI) : the decay in passing through the stomach, the small

intestine and the upper large intestine.



Fig.

2

Q

l

G

Stomach
(GI - S)

Small Intestine

£q Body

(GI -~ SI)

Fluids

Upper Large Intestine
(GI - ULI)

X

Lower Large Intestine
(GI - LLI)

!

Excretion

(4)

Schematic diagram of
GI-tract

Table 2.

Constants for use with
GI-tract modelw)

RESIDENCE TIME TIME TO REACH

COMPARTMENT (DAYS) (DAYS)
GI - S 1/ 24 -
GI - ST 4/ 24 1/ 24
GI - ULI 13 / 24 5/ 24
GI - LLI 24 / 24 18 / 24

11-08—-€¥%8LOMd
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4. Ingestion Model

A simple model of ICRP Pub. 2 is used to evaluate the burden and dose to
the n-th organ or tissue by ingestion of radioactive material,

Equations are given for both acute and chronic ingestions,

Acute Single Intake

For a single ingestion, the quantity of radiocactive material in the n-th

organ or tissue is computed by Eq. 48;

do, (t)
—ag = -An0n (£} 48.
If Q,(0) =0
On(t) = Q,fye 0t ' 49.
where Q, : the total quantity of ingested radiocactive material, in 1Ci.

The integrated dose to the n-th organ or tissue is computed by Eq. 50;

E -Ant
_ n 1l - N
D,{t) = 51.15 M Q,fy A 50.
where
Ay = AT+ AR

The dose to the GI-tract can be computed by Eq. 44 - Eq. 47 where Q; is
set to Qo'

Chronic Intake

For chronic ingestion, the intake rate is defined as follow;

The quantity of radioactive material in the n-th organ or tissue during

intake period is computed by Eq. 51;

dg,h(ty)
dt, = Pyfy = AnQn(t,) SL.

If Q,5(0) = 0O,

1l-e
Q1n(t1) = PUfW-VAAXAA*~k~ . 52,

The dose to the n-th organ or tissue during intake period is computed by

Eq. 53;

Ep -Apt
_ l1-¢ "0™1
Dynlt,) = 51.15p0§w-ﬁ5-<;1 - ———7q;———{> 53.
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The quantity of radioactive material in the n-th organ
the termination of intake is computed by Eq. 54;

Q,n(t,) = an(Tl)e‘Antz

The dose is also computed by Eq. 55;

or tissue after

E ~ipT ~Apt
n 1 -~ n-i Y n-z
Dynlt,) = 51.15P fy,— < S > T
n n n

Dp(t,) = Dyp(T,} + Dypit,)

The dose for the GI-tract is computed by Eq. 44 - Eq. 47, where Qg is

set as follow;

54.

55.

56.
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5. Descriptions of the Program

Program ACRO is written in IBM FORTRAN H compiler and run by IBM 360/370

computer.

The program structure of ACRO is shown in Fig. 3, and the extended

descriptions are given using the following HIPO* work sheets.

MAIN 1.0
I
[ | | I
DATAIN
. COMPUT|5.0
ACRO 2.0 NEXTCS 3.0 LIBMGR| 4.0
XHEAD XTIME
AL| |INTAKE|[SOLOUT
XUNIT XLABET XORGAN| (XNUCLI ggg'?E UPDATE SET INH
. 3.2 . 3.4 3.5 4.1 5.1 5.2 5.3 5.4
3.1 3.3 XCHRO -
XTL.ITM
QG1o0 GI ACUTE|| CHRO
(S8P) LUNG GIO ORGAN c
3.4.1 5.2.1 5.2.2 5.2.3 5,3.1 5.,3.2
FD3
Subroutine 3.4.1.1 LOCATE
Entry
Diagram ID 6.0

Fig. 3 Program Structure of ACRO

* HIPO : Hierarchical Input Process Qutput



HIPO WORKSHEET

IT—-08—E¥8LONd

Author: System/Program: ACRO Date: Page: 1 of
Diagram ID: 1.0 Name: ACRO main Descrption:
Input Process Output
o 1. make initial designation
Input
<::::::> DATE Temporary
Data Cards :::::: > Data
> Fite
A ]
Data Cards <:::::::> ERRSET 1o 2
for Library File 3.
Modification
<::> ACRO
File 1.
2. input data cards
<> pama
Temporary
: 3. update the bioclogical library <:::::::> Data
Biological File
Library <:::::::> LIBMGR File 4.
Biologica
File 2. ’ 4. edit the input data for each Library
computing case (updated}
COMPUT

FPile 2.

5. compute

I

coMpUT | [T Results

6. return to 4.




Extended Description

Extended Description

Notes

Ref.

Notes

Ref.

1. File 1., File 2. and File 3.

are card image files.

2. The specifications of File 4.
are
LRECL = 89
BLKSIZE = 8900
RECFM = FB

3. File 4. is necessary only
when the biological library

are updated.

4. Functions of subroutines for
initialization.
DATE gives the date of
computation.
ERRSET eliminates
underflows.
ACRO prints the cover of

output 1listing.

T1-08—€¥8.LONd
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3. return if data is the end of a
computing case.

4, stop the computation if data is the
end of data.

5. return to 2 except for the case of
3 or 4.

Return

Stop
777

Author: System/Program: ACRO Date: Page: 2 of _16
Diagram 10: 3.0 Name: DATAIN Desoription:
Input DATAIN Process Output
1. read input cards and then copy them on Temporary
Input Data File 3. File
and Library .
Data Cards 2. re-read data from File 3 and call File 3.
corresponding subroutines.
File 1.
& xInua |
NEXTCS &—>{ XACUTE |
{0 |
=z |
(> XHEAD |
<:>I[ XLABEL > /INPUT/
XORGAN
XNUCLI
XTIME Edited
<[ xuniT y

11-08—E¥8LINd



Extended Description

Extended Desocription

i ;

Notes Ref. Notes Ref.
1. The end of a computing case ; ;
is given by a ; ;
INHALATION, ACUTE
or CHRONIC card. j é
2. The end of data is given by : i
a 999 card. E‘ ;
3. 999 card is prepared by : ;
DATATN.
i

11-08—€¥78.ILONd
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0G10

3. make any range check of A, Z, Class,
meta designation and put up flag if
there is error.

4, edit and print data.

Author: System/Program: ACRO Date: Page: 3 of 16
Diagram 1D: 3.4 Name: XNUCLT Description:
Input Process OQutput
l. make a backspace and read another
'NUCLIDE' card.
Temporary | :
File
2, compute D3, Dy and/or Ds if these are
File 3. not given.

/INPUT/

Edited

Output of

Nuclide Data

11-08—E78LONd



Extended Description

Extended Description

Notes Ref. Notes Ref,
1. The flow of HIPQO is the same ; E
among
XINHA, XACUTE, XCHRO, XLIB, g é
XHEAD, XLABEL, XORGAN, XNUCLI, E §
XTIME and XUNIT. | f

IT-08—£F8LONd
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Biological
Library
File

|
|

File 2.

Temporary

File

File 3.

|
|

1. read entire Biological Library into
CPU memory.

2. read in input data and check whether
these are the data for updating or not.

3. check the data for updating.

4, if correct, add and correct into CPU
memory; 1f in-correct, do not.

5. if there is absolutely no-error,
replace library file.

UPDATE

Author: System/Program: ACRO Date: Page:__4  of _16
Diagram 1D: 4.0 Name: LIBMGR Description:
Input Process Output

> /BIOLIB/

Biological

Library

File

File 2. (updated)

T1T—08—E£¥%8.LONd
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2. read data from File 4, and re-edits
the format of ED, EW and EY;
X XXXEXXX —— L XXXEXX
+¥. XXEXXX —— . XX IXX

3. write in compiled data into Biological
Library File.

N/

—

Author: System/Pragram: ACRO Date: Page:__ 5 of 16
Diagram 1D: 4.1 Name: UPDATE Description:
Input Process Quitput
1. rewrite /BIOLIEB/ table into temporary
_:>. file (File 4.).
/BIOLIB/ S

Temporary

File

File 4.

Biological
Library
File

File 2.

T1-08—€¥8LONd
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2. set time.
3. set nuclide.

4. set D3, Dy, Ds, Py, AMAD, £; and
physical half life.

> I LOCATE

5. set organ or tissue.

6. search for appropriate library.

LOCATE

7. call subroutine INHAL or INTAKE
acceded to the input option.

INHAL

INTAKE

8. print results and return to 2.

| SOLouT

Author: System/Program: ACRO Date: Page: & of _16
Diagram 1D: 5.0 Name: COMPUT Description:
input Process Output
1. perform unit conversion for time, and
initial designation. /NOwW/
/INPUT/ —_— :> SET > /CONTRL/

T1—08—E¥8.LONd
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Author: Systam/Program: ACRO Date: Page: 7 ot_16
Diagram ID: 5.1 Name: SET Description:
Input Process Qutput
1. perform unit conversions to system-
/INPUT/ ____:::::::>> atize input data relating to time by
—_ day.
/TABLES/ Y
. OUTFUT
2. perform zero clear where computation _t:> / PUT/
results are to be entered. /TABLES/

TT-08—E¥8LONd



HIPO WORKSHEET

/INPUT/
/Now/

LUNG

GIL

ORGAN

l. for organ code = 8, call subroutine

LUNG

2. for organ code > 19, call subroutine

GI

3. for other organ code, call subroutine

ORGAN

Author: System/Program: ACRO Date: Page: .8 of 16
Diagram 1D: 5.2 Name: INHAL Desoription:
Input Process Output

11-08—€78LONd
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T1—08—8¥8IONd

Author: System/Program: ACRO Date- Page: 9 of _16
Diagram 10: 5.2.1 Name: LUNG Description:
input Process Qutput
1. set Epyyg according to class D, W or Y.
/BIOLIB/
/INPUT/
A e — PRV N
compute Eg. 13 and Eq. 17
/CONTRL/ 2 gl !
3. if time > T, > /SOLOUT/
compute Eg. 36, Eg. 392 and Eg. 40
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3. compute Egq. 44, Eqg. 45, Eq. 46 and
Eg. 47

Author: System/Program; ACRO Date: Page: 10 of 16
Diagram 1D: 5.2.2 Name: GI Description:
Input Process Qutput
1. if time < T;, compute Eg. 41
/INPUT/
o )
/TABLES/
/NOW/ 2. if time > T;, compute Eq. 42 and :> /S0LOUT/
/CONTRL/ Eq. 43
ENTRY
GIO

IT—-08—E¥8.LONd
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Author: System/Program: ACRO Date: Page: L1 _of
Diagram 1D: 5.2.3 Name: ORGAN Description:
Input Process Qutput

[T—-08—EPB.JLONd

1. 1if time < Ty,

compute Eg. 12, Eg. 15 and
/INPUT/ Eq. 16
/TABLES/
/GEOLIB/ "
/NOW/ —————_> |  /OUTPUT/
compute Eg. 34, Eg. 35, Eg. 37
and Eg. 38
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ACUTE

2. for the computing option = CHRONIC,
call subroutine CHRONIC

CHRONIC

Author: System/Program: ACRO Date: Page:__12  of 16
Diagram 1D: 5.3 Name: INTAKE Description:
Input Process Qutput
1. for the computing option = ACUTE,
call subroutine ACUTE
/INPUT/

[T—08—€¥8LIONd
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11-08—£¥8L0ONd

Author: System/Program: ACRO Date: Page: 13 _ of
Diagram [D: 5.3.1 Name: ACUTE Description:
Input Process OQutput

1. compute Eg. 42 and Eq. 50

/INPUT/
/GEOLIB/

— > /OUTPUT/

/TABLES/
/Now/
/CONTRL/
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Author: System/Program: ACRO Date: Page: 14 of 16
Diagram 1D: 5.3. Name: CHRO Description: '
Input Process QOutput
1. if time £ T3,
compute Eg. 52 and Eq. 53

/INPUT/

/TABLES/ S /OUTPUT/

/GEOLIB/ >

/NOW/ 2. 1if time > T4,

/CONTRL/ compute Eg. 54, Eg. 55 and Eq. 56

[1—-08—€¥8LONd
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/INPUT/
/SOLOUT/
/NOwW/

Author: System/Program: ACRO Date: Page: 15  of 16
Diagram 1D: __5.4 Name: SoLeuT Description:
Input Process _ Qutput

1. print edited input data at beginning
of a computing case.

2. print time for calculation of organ
burden.

3. print organ burden by nuclide and Output-

otoan. —

Listing

4. print time for calculation of organ
dose.

5. print organ dose by nuclide and
organ.

TT—08—-£¥8ILONd
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2. should there be a corresponding key
in the table, set its number in the IP.

3. if not, set IP = 0.

4. make error messages for overlapping
keys. for overlapping IR, replace IR
by (IR-2}.

Author: System/Program: ACRQO Date: Page: 16  of _16
Diagram ID: 6.0 Name: LOCATE Description:
input Process Qutput
1. scan Biological Library table using
atomic number, atomic mass, class,

/INPUT/ meta-flag and organ code as keys.

/GEOLIB/ ___:> /CONTRL/

/NOW/ _ 1P, IR

IT-08—€F8LINd
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EXTENDED DESCRIPTIONS

Author: System/Program: ACRO Date: Page: L of
Diagram 1D: Name: COMMON/INPUT/ Description: input data table
Notes Descriptions Ref.
HEAD (18) title {(HEAD (18) is DATE.)
LABEL (18) subtitle
NORG number of input organ codes
KORG (30) organ code
NON number of input nuclides
NZ (30) atomic number
MASS (30} atomic mass '
KLASS (30} solubility class =1 : D
{= 2: W
= 3 Y
METAIN (30} isotopic state =0 ground state
{ =1 meta-stable state
ID (2, 30) nuclide name
NOPT computing option = 1 inhalation
: = 2 ; acute ingestion
=3 chronic ingestion
= 4 library update
MOPT human type =0 standard man
{ = 1 : reference man
TIT (30) intake period (every nuclides)
TIMET (8) time for computation
D3T (30} deposition fraction in NP (every nuclides)
D4T {30} deposition fraction in TB (every nuclides)
D5T (30} deposition fraction in P {every nuclides)

TT—08—€¥8LONd
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EXTENDED DESCRIPTIONS

Author: System/Program: ACRO Date: Page: of
Diagram ID: Name: COMMON/ INPUT/ Description:
Notes Descriptions Ref.
POT (30) inhalation or ingestion rate (every nuclides)
AMADT (30) AMAD, in pm
IUNIT option of a unit of time =0 second
=1 hour
=2 day
3 year
UNIT unit of time

T1-08—E¥781INd
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EXTENDED DESCRIPTIONS

Author: System/Program: ACRO Date: Page: 3 of _ 2
Diagram 1D Name: COMMON/BIOLIB/ Descripton: __ Piclogical library table
Notes Descriptions Ref.

LZ {3000) atomic number

LA (3000) atomic mass

META (3000) isotopic state

ZID {3000) nuclide name

XODE (3000) organ code

PHLEF (3000) physical half life, in day

BHLF {3000) biclogical half life, in day

FW (3000) fw

FA (3000} fa

F2D (3000} £3

ED (3000) effective absorbed energy for class D, in MeV

EW . (3000) effective absorbed energy for class W, in MeV

EY (3000) effective absorbed energy for class ¥, in MeV

I1—-08—E¥8.LONd
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EXTENDED DESCRIPTIONS

Author: System/Program: ACRO Dats: Page: 2 of 2
Diagram ID: Mame: COMMON/TABLES/ Description: constant tables
Notes Descriptions Ref.
ORGNAM (23) organ name (real % 8)
ORGMAS (23, 2) organ mass {23, 1) = standard man ICRP Pub.2
{(23, 2} = reference man ICRP Pub.23
GIS (3} constant for the stomach .
GIST (3} constant for the small intestine
GIULI (3) constant for the upper large intestine
GILLI (3} constant for the lower large intestine
{1) = residence time, in day
{2) = time to reach, in day
(3} = mass of contents, in gram
F3 (2, 3)
L————» 1 : D ;, 2 W, 3 : ¥
: 1 £33, 2: fp
F4 (2, 3)
L—t—— 1: D, 2 W, 3: Y
1: fo, 2 fa
F5 (4, 3)
L—t+—— 1: D, 2 W, 3: Y
1 far 2 fg, 3 : fg, 4 £y
6 (1, 3)
Lt 1 D, 2 W, 3: Y

IT—-08—E¥8LONd
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ACRO

Author: System/Program: Date: Page: of
Diagram 10D: Name COMMON/TABLES/ Description:
Notes Descriptions Ref.
T3 (2, 3}
lbemt—— 1: D, 2: W, 3: Y
1 Ta, 2 Tb
T4 (2, 3)
L—{ ——31: D, 2: W, 3: ¥
1 Tc, 2 : Td
T5 {4, 3)
L1 =1 D, 2: W, 3: ¥
1 To, 2 Tgr 3 Tg, 4 T,
76 (1, 3)
L1 - 1. p, 2 W, 3: Y
1 : 7T

IT—08—€FBLONd
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Author: System/Pragram: ACRO Date: Page: of
Diagram ID: Name: COMMON/CONTRL,/ Descrption:
Notes Descriptions Ref,

DAY ; date (real * 8)

TIME ; current time for computation

ITIME : unused

IER i error code =0 no error

; { =0 error

KNU E current nuclide table pointer

KOR : current organ table pointer

Ip : current biological library table pointer

IR i degree of overlap of data

NPAGE output page counter :

FAC - factor for conversion of a unit of time

T1-08—E¥8LONJ
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Author:

Diagram 1D:

System/Program:

ACRO

Date:

Page:

of

COMMON,/NOW/

Description:

Notes

Descriptions

Ref.

TI
D3
D4
D5
PO

Fl

intake time, in day

current
current
current
current
current
current

D3

Dy

Ds

intake rate
AMAD

1

TT—-08—EFBLON
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EXTENDED DESCRIPTIONS

organ

for quadratic arrays

Author: System/Program: ACRO Date: Page: of
Diagram ID: Name:  COMMON/OUTPUT/ Description:
Notes Descriptions Ref.
Q1 (30, 30) organ burden at a time during intake period, in pCi
02 {30, 30) organ burden at a time after termination of intake, in
uci

Dl (30, 30} organ dose commitment during intake period, in rem

D2 (30, 30) organ dose commitment after termination of intake, in rem

D {30, 30) total dose commitment, in rem

D=D; + Dy
EN (30, 30) effective absorbed energy, in MeV/dis.
HLF (30) physical half life, in day

T1-08—€¥8LONd
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Date:

library

3000

Author: System/Program: __ BRCRO . Page: of
Diagram ID: Name: program restrictions Description:
Notes Descriptions Ref.
restrictions 1. memory requirement about 260 KB
2. the maximum number of input data for organ
: 30
3. the maximum number of input data for nuclide
: 30
4. the maximum number of input data for time to
compute : 8
5. the maximum number of records of biological

[T—-08—E%8LONd
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Appendix 1. Input Data Preparation

and Biological Data Library
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Card No. Variable
# 1
HEAD
DATE
# 2
LABEL
# 3
KORG
# 4
NZ
MASS
KLASS
METAIN

1. Input Data Preparation

_Description

Give title & date.

1. Rey word: HEAD

2. Title: Words entered
are reprinted as a
title on the listing.

3. Date: vyy/mm/dd
Give sub-title.

1. Key word: LABEL
2. Sub-title: Words

entered are reprinted
as a sub-title.

Give organ codes.

1. Key word: ORGAN
2, Organ code

Organ Code
Total Body 1
Soft Tissue 2
Kidneys 3
Liver 4
Spleen 5
Bone &
Fat 7
Lungs 8
Adrenals 9
Testes 10
Ovaries 11
Skin 12
Brain 13
Muscle 14
Prostate 15
Thyroid 16
Pancreas 17
Heart 18
Stomach 20
GI-S5I 21
GI-ULI 22
GI-LLI 23

The maximum number of organ
codes for each card are l6.

Give atomic number, atomic
mass, solubility class and
isotopic state.
1. Key word: NUCLIDE
2. Atomic number
3 Atomic mass
4, Solubility class
( 1=D, 2=W, 3=Y )
5. Isotopic state
0 = ground state
1l = meta - stable

Column Format
1 8 AB
9 72 lead

73 80 224
1 8 a8
9 72 load
1 8 . A8
9 72 16I4
1 8 A8
9 12 I4

13 16 I4

17 18 I2

19 20 12
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Card No. Variable

Description

Column

#5

TIT

POT

AMADT
D3T

D4T

D5T

TI

UNIT

# 8

MOPT

Give intake period, total
radicactivity of intake, AMAD
and depeosition fractions.

This card must be entered as a
pair with a # 4 caxd.

1. Key word: blank space
2. Inhalation or ingestion
period(unit is defined by #7).
3. Total radiocactivity of intake
during TIT.
{(micre Ci)
4, AMAD (micron)
5. D.: deposition fraction
in the NP region
6. D : deposition fraction
in the TB region
7. D.: deposition fraction
in the P region

If D,, D, and D_ are not
given, these are talculated
by the program.

The maximum limit within 30
sets of card #4 and card #5
can be read in.

Give times for dose calculation.

1. Key word: TIME

2. Time for dose calculation
(maximum:8) {elapsed time from
the start of intake)
{unit is defined by # 7).

Define time unit.

l. Key word: UNIT

2. Time unit
SEC=second,
HR=hour,
DaY=day

or YEAR=year

Give intake mode and human type.

1. Key word: INHALATION for
acute and chronic inhalation,
ACUTE for acute ingestion or
CHRONIC for chronic ingestion.

2. Blank space
3. Human type

O=standard man
l=reference man

1
9

17

25

33

41

49

17

16

24

32

40

48

56

16

le

Format

8X
E8.3
EB.3

E8.3

E8.3

" EB8.3

A8
8E8.3

AB
A8

A8

8X
Il



(g}

1

o

15

20

30

Sample Input

i 110 20 30 40 50 60 70 80
HEAD , , A C R O —= SAMPLE, RUN ' v v b (IS RN O O T N SO B B
LJAIBEEILI L1 ||INH|A,L|A,T|||O|N| ;OFI |P|L|U|TtO|N\ILUM| 1 L(IAMIArDi=I1 MII ICIRIOINI | CleAISISI=|D1’ lwl & IY\ il l'l iY|EA|R| I'!N|TiAlKIE\)
qRIGIA\Nl 1| |1| | Iat | L‘ 11 181 L Ea\ I 2|3| I N I I O T I ] I T O O A I | I O T Y | T T Y Y T
NIUIC:LiI|D|E| L g|4| Izlslal |1| |'J IS O O O | T Y Y T Y I Y T O S 1 I Y N Y T O I | S T O I T T N | T I T T I

IR T Y Y Y |1 ‘!lo[ T I |'l°io Lot |1z';o| ! I T T A O I I | I T O B 1 I O Y Y I T N S Y B I S Y O O
N,UIC,LHID,E' L 9I4I Izlalsl I‘I |n TN I T I I B TN N I T I O I I | I T I S Y T T T O I | 1 O N T I

S A O I 11 'lol [ |1|‘|o [ Jij‘loi I I N A T I I | I I I 1 R O I I O A I T O I I | 1 T T N
NIUICILIIIDIEI 11 8|4| I21410| 11| Io TR O T O O N O T O O O N 1 T Y N | Y O O Y AN T N Y Y T S Y Y

I Y O A Y I' °Io| It 11 |1|°ro Lot |‘k'ro\ | TN T S I I I | 1 I N T Y N T Y O I T I I
MulcrLlllDlEl | i ’l‘;‘l '2I4|2| l‘l Io I T O O N Y Y O OO I I T | | I O N I O T I I IS S O I O O (13}
||1||1|lif'|°x|l|||‘|'|°|n.||1\'rnm1||¢:|||I|||||1|1||||||||| Ul I T Y
N|"JIC|L|I||':)|E| 11 sl‘l lzlalel lzl Io I I T T A O T O T I I T I Y 2 Y I T I T O O I Y Y O S Y O Y SO W

I T N T |1 °'|e| | | |1|'\° [ |1|'i°r | N R RO Y O O O | Lodr it I Y Y Y Y T I O O | I Y Y Y Y
NU:ClLIIIDIE‘ L1 54, rzrslsl Izl f'o TN T YT O I {1 IO O T T I O T Y I I O T O T O I T T I S Lt et
L1 lllLlJ'”ollllLIL'm ||||;hﬁor: [ S N I T T I I TN T O O [ I R I O O R 11
1\“J:CJ-"IDIL'-% L 9|4| _1£L4|o! |2| ’0 PIRNT I [T S S O I Y Y O IOV Y Y T U TR N I S | TN T A O
T O O N |1 '101 Ll |1I'Fo [ 1|1|'|or ! N T N A N O T Y O W I | 1 I Y I O B I | {1 A O I 0 O OO T T I O
MUICILIIIDIEI L1 9|4| |2I4I2\ 2, ‘0 TN N O VO T A S I T T Y O I I T | I I O I I I T I O N S O O O
\|r1||l|l1‘|°||||tx1|“[°||||l'1'1°r| I I T T T T O T T T T T Y O Y I T O I N O I T B B
N\UICIL.IIIDIE\ Lt 9[4, Izlala: |31 io I A N I I | I T O I I Y I I | J S N G I O O Y | A A T T I | TG T o o, 7
TN T T N Y N 11 'Iol Ll l'l'lo I [1|‘1°r | I T A Y T N Y Y O Y U O IO I O T TN T O S T O
iulc!LlllouEl | ?I‘I Izlalsl lal lo I T T 1 T T T Y I I I I S ! T T T T Y O L e 1l T O I S
!IIIIIII11'|0||1I||1I'I°_||||l‘|'io\\III|[III$I|III|ilIII!IIIII I T T T T Y I O
NLUICILIIIL“’IEI b 9|4' |2|4|o| |3| |'J [T T Y Y T I I T O O O I O 1 I Y I I T T I I TN I N N |

T T T Y N |t 'Iel L 111 |1I'Io 11 |'|‘|01 | I Y I O N Y O S I T I | I R A I B N T T TN T Y N N O Y T 741
N\'ulcll"'lll[)lEx - 9|4_| |214|z| |3| |o T T T T I S Y Y A A O A 1 1T Y Y Oy I ST T T O T T

T T LLJ_LI “lol - 111'10 L1y 11|'|DJ | 1N O Y O A T I T A I ] Ll |‘| I I Y I S D U N |
T‘IAMLEI Lty | t1 o['i I '5|°I. TN O O A T T L1111 I I T | TN T A Y I N Y 1 T T A
U\NlirTl 11| |Y5EA|R-| I N I T T T T Y [T T 0 A | I O | I I T T Y I I 1N I O O T T O o
'*NIH:A;LlA\T\'\OINl|1[|e1||I|||r-r|||| N Y TS S T A I T I TN A DR T O Y I T T I O I 3
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Input Data Stream
/J0B CONTROL LANGUAGE
Cards for modification of Not prepare except for the
the biological library } case of update of the library.
1 card
2 card
3 card
card N
5 card

4 card
Maximum: 30 sets

T N . . -
FN

5 card

6 card
7 card

card

N~ = H= =
o]



PNCT843—80-11

2. Description of Biological Data Library
Column Format Variable
1l -3 I3 Atomic number
4 - 6 I3 Atomic mass
7 I1 Isotope type: blank - ground state
- meta-stable state
8 -9 A2 Element name
10 - 11 I2 Organ code
12 - 19 EB.3 Physical half life,in days
20 - 27 E8.3 Biological half life in the organ or
tissues,in days .
28 - 35 E8.3 f , fraction of material taken into
the organ by ingestion
36 - 43 E8.3 £ , fraction of material taken into
the organ by inhalation (not used
by ACRO)
1
44 - 51 E8.3 f., , fraction of the nuclide in the
blood that reaches the organ
52 - 59 E8.3 Effective absorbed energy of the
radionuclide and daughters in the
organ, in MevV/dis. For the lung,

this is for D type materials.

60 - 65 E6.2 Weighted value of the effective energy
of the radioniclide and daughters,
For the lung,this is for W type mate-
rials.

66 - 71 E6.2 Weighted value of the effective energy
of the radicnuclide and daughters,

For the lung,this is for Y type mate-
rials.




PNCT843—-80—11

3. Mass of Organs or Tissues
Organ Standard Man(l) Reference Man(z)
Total Body 70,000 g 70,000 g
Soft Tissue 43,000 63,000
Kidneys 300 310
Liver 1,700 1,800
Spleen 150 180
Bone 7,000 5,000
Fat 10,000 13,500
Lungs 1,000 1,000
Adrenals 20 14
Testes 40 35
Ovaries 8 11
Skin 2,000 2,600
Brain 1,500 1,400
Muscle 30,000 28,000
Prostate 20 16
Thyroid 20 20
Pancreas 70 100
Heart 300 330
Stomach 250 250
GI ~ SI 1,100 400
GI - ULI 135 220
GI - LLI 150 135

(1).
(2).

ICRP Publication 23,

19

ICRP Publication 2, 1959

75
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#LEVEL 2.3.0 (JUNE 78) DS/360C FORTRAN H EXTENDED DATE &0.023/18.15.25 PAGE 1
REGQUESTED OPTIONS: ' ’

OPTIONS IN EFFECT: NAHE{MAIN) NDOPTIMIZE LINECOUNTI60) SIZE(HAX) AUTODBL(NONE )
SOURCE EBCDIC NOLIST HODECK OBJECT MAP NOFORMAT NOGOSTMT NOXREF NOALC NOANSF TERM IBM FLAG{I)

00000100

$0000200

QO000300

00000400

********ﬁ********‘-¥************“***********ﬁ***** go000500
***********ﬁ*******************************ﬂ***** 00000600
. 000007400

A C RO PROGRAMN 00000300

) L e 00600900
**********ﬂ*********¥**************************** R ¢0001I000
***!******************************************ﬁ** 00001100
00001200

00001300

00001400

00001500

CALCULATING ORGAN DOSE FROM INHALATION AND 0Q001600
. . . . 00091700
INGESTION OF RADIONUCLIDE . po0s1890
04001900

BASED OM ICRP TASK GROUP LUNG MODEL » 000020040
00402100

AND BOTH RADIQ AND DACRIN CODE BY BNUL . 00002200
. . 00002300
gos02400

00002500

00002600

PROGRAMMED ON NOV.15('77} 00002700

000025800

IBM DCS JAPAN AND PNC TOKAI-MORKS 000062980

06003009

DOCUMENT: PHNCT841-78-01 (JANUARY 1978100003100

00003200

00083300

— -—- 00003400

. . 00003500
===smzz=sse===s= L OM MON =======200003608
Lo . ¢o003700
REAL#8 ORGNAM,DAY 00003800
. . . ' 00003200
INPUT... 00004000
ey e B o N . 060004100
1SN 0003 COMHON /INPUT/ ' 00004200

e e e - HEAD{18) +LABEL(18). +NORG . 40004300

‘1SN 0002

aono nn_nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

A

B sKORG(30) »yNON yNZ(301) 00005400
C $HMASS(30) - »KLASS(30) HHMETAINC30) 000064500
1} »IDC2,30) sNOPT »MOPT 00004600
E ._»TIT(30) . . »TIMETIS) . .. »DTIME 00004700
F. sD3T(30} sD4T(30) >DBT(30) 00404800
G._.sPOTI3Q).. ... ... sAMADTL3Q) .. ... . »IUNIT o 00004900
H sUNIT 00045000
c R, ; 0o0eSL00
€ BIOLOGICAL LIBRARY RECORD ... 00005200

TI—08—E7B8LONd
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"WMETA {3000)

+PFHLF  (3000)
»FA (3000}
+EH (3000}

»yGIS(3)

»GILL(3)
2FBiG,3)
»Tal2.3)

»yINIT
1 KNU
sIR

1FAT

sD1{30,30}
»EN(30,30)
+HLFOUT(30,30)

*LEVEL 2.3.0 (JUNE 78)  MAIN 05/360 FORTRAN H EXTENDED
ISN 0004 COMMON /BIOLIB/
& LZ  (3000) ©LLA (3000)
23 »IDZ (3000) +KODE (3000)
€ LBHLF (3000) JFH £3000)
D .F2D (3000} JED  3000)
. E LEY  (3000)
c
€ DATA TABLES...
c
ISN 0005 COMMON /TABLES/
A ORGHAM(23) LORGHAS(23,2)
B sBISI(3) LGIUL{3)
C  LF3(2,3) LJF4l2,3)
D 4F6(1,3) A T3(2,3)
£ ,TE(4,3) JSTH(1,3)
[+
C COMTROL PARAMETERS...
c
ISN 0006 COMMON /CONTRL/
A DAY ) L TIME
B .TAFT ,IER
. C  LKOR .IP
D .NLIB NPAGE
c
€ OUTPUT STORAGE FOR CURRENT TIME STEP...
[ .
ISN 0007 COMMON /OUTRUT/
A GL (30,30) .82(30,30)
B ,D2 (30,30) .0 (30,30)
C  LHLF(30) ,Q(30,30)
c
C CURRENT VARIABLES
c
1SN 0008 COMMON /NOU/
A TI »D3 DG »D5
B .FL
Covrrnrnnn o eareanneaen et ireeienra .
. ISN 0009 IER=0
ISN 0010 HPAGE=1
ISN 0011 NON=0
c
C DATE IS GIVEN BY HEAD CARD COL.73-80
C INSTEAD OF SUBROUTINE DATE
c
C*  CALL DATE(DAY)
€% CALL ERRSET(208,256,-1,1}
UNDERFLOM SUPRESSION BY ERRSET NEGLECTED
FOR DOS/VS FORTRAN
....... ISN 6012 £ALL ACRO

ISH. 0013

INPUT DATA. (INCLUDING LIBRARY DATA FOR UPDATE)

100 CALL DATAIN.

[y ] oo oaoon

C MAINTAXN BIOLOGICAL LIBRARY

DATE 80.023/18.15.25

00005400
00005500
00005600
00005700
00C05500
00005900
00005000
00006100
00006200
00006300
00086480
00004500
0e00&600
00006700
00006800
000046500
00807000
00007100
00007200
00g07300
00007400
00007500
00007600
gapoz7oe
00007800
00007900
00008000
000058100
00008200
00008300
00008400
00008500
00008600
00008700
¢0e0RE00
000058900
..00009000
060099100
00009200
00009300
00009400
00009500
00009600
00009790
00005800
00009900
00010000
ge010100
0e019200
0e010309

00010400

00010500
00010600
00010700
00010300
00010900
00011000
00011100

PAGE

2
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*LEVEL 2.3.0 (JUNE 78) HMAIN 087360 FORTRAN H EXTENDED DATE 80.023/18.15.25
C 00011200
ISH 0014 CALL LIBMER €IST) 00011300
ISH 0015 IF(IER.EQ.1) WRITE(6,1000) 00011400
ISN 0017 IF¢IST.EQ.3 .OR. IER.EQ.1) GO TO %00 00011500
c 00011600
ISN 0019 . 200 WRITE(6,3000) NPAGE 00611700
ISN 0020 3000 FORMAT('1',T115, 'FAGE',/T115,I3) 00011800
ISH 0021 INIT=1 00011%0¢
ISN 0022 CALL NEXTCS 00012000
ISN 0023 4000 FORMAT(1X,T115,A8) 00012109
c oeQl2200
. ISN o024 IF (IER.EQ.1} WRITE(6,1000] 00012300
ISN 0026 IF (IST.EQ.3 .OR. IER.EQ.1) GO TO SO0 00012400
ISH 0028 . 1100 FORMAT('0 COMPLETED ALL THE PROCESS ..... ry 06012500
ISN 0029 1000 FORHAT(® PROGRAH TERHINATED BEFORE EVALUATION DUE TO INVALID INPUT00012600
A DATA") 00012780
c 00012800
ISH 0030 . CALL COMPUT 00012900
- ISH 0031 NPAGE=NPAGE+1 06013000
ISH 0032 G0 TO 200 . 00013200
[H 00013200
. ISN 0033 ... . 900 . WRITE(6.1100). 09013390
ISH 0034 STOP 00013400
ISH 0035 END 00013500

PAGE

3
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#LEVEL 2.3.0 (JUNE 78)

REQUESTED OPTIONS:

05/360 FORTRAN H EXTENDED

OPTIONS IN EFFECT: NAME(MAIN) NOOPTIMIZE LINECOUNT{60) SIZE{MAX) AUTODBL(MNONE)

DATE 80.023/18.15.26

PAGE

SOURCE EBCDIC NOLIST NODECK OBJECT MAP NOFORMAT NOGOSTMT HOXREF NOALC NOANSF TERM IBM FLAG(I)

ISN D002 SUBROUTINE DATAIN . 00013600
ISN 0003 REAL#4 SHEAD/'HEAD'/,$LABEL/"LABE" /) $ORGAN/'ORGA '/, $NUCLI/ 'HUCL'/, 00013700
A STIME/'TIME'/3$INHA/'INHA'/,$ACUTE/ "ACUT '/, $CHRO/ 'CHRO'/, 000613800

B SLIBR/'LIBR'/,$D/'D '/28P0/ PO '/ SAMADS TAMAD ' /44999719999, 00013500

€ SUNIT/'UNIT'/ 000149000

ISN 0004 REAL®4 CARD(18) 00014100
pp0l4200

SSEozzzzsozzoEssco=szE=E=s=00014300

ISH 0005 . REAL#8 ORGHAM,DAY 00014400
. c 10014500

€ INPUT... 00014600

c Q0C14700

ISH 0006 COMMON /INPUT/ 00014500
A HEAD{18} » LABEL(18) s NORG 00014900

B sKORG({30) aNON sNZ(30) 00615000

c »MASS(30) sKLASS(30) sMETAIN(30) 00015100

D »ID(2,30} »NOPT »HOPT 00015200

E yTIT(30) sTIMET(8) ,DTIME 00015300

F 2D3T(30) 2D4T(30) 205T(30) aoels5400

-] yPOT(30) »AMADT(30) s TUNLT 00015500

H sUNIT 00015600

c 00015700

C BIOLOGICAL LIBRARY RECORD ... 0015200

c 00015900

ISN 0007 COMMON /BIOLIB/ . 00016004%
A LZ (3000) »LA (3000) »META (3000) 000161083

B »IDZ [(3000) »KODE  (3000) yPHLF (3000} 00016200

Cc sBHLF (3000) s FUW {3000) »FA (30003 00016300

1] sF2b {3000) »ED (3000) +EH (3000) 00016400

£ 1EY {3000) 00016500

¢ 00016600

C DATA TABLES... 000146700

c 00016800

ISN 0008 COMMON /TABLES/ 90016900
A ORGHAM(23} »ORGHMAS(23,2) »GIS(3) oee17oc0

B »BISTI3) +EIULIE) sGILLI3) 06017100

[ sF3(2,3) WFa(2,3) F5(6,3) 00017260

D »FBEL,3) . 2 T3(243) yTG{243) 00017300

E »TB(G,3) sT6(1,3) 0g017400

c 00017500

C.CONTROL PARAMETERS... 00017600

c 00017700

ISN DOO9 . COMMON /CONTRL/ 000175800
A DAY s TIME »INIT 00017900

B »TAFT »1ER » KN 00015000

c »KOR +IP »IR 00018100

o +NLIB yNPAGE 1FAC 00015200

c ' 00018300

C OUTPUT STORAGE FOR CURRENT TIME STEP... 60018400

c ) 00018500

ISN 0010 COMHON /OUTPUT/ 60018600
A Q1 (30,30) 2Q2030,30) 2D1130,30) 00016700

B »D2 (30,30) +D (30,30} »yEN(30,301 20015800

L
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#LEVEL 2.3.0 (JUNE 78} DATAIN 05/360 FORTRAN H EXTENDED DATE 80.023/18.15.26
¢ LHLF(30) »Q130,30) JHLFOUT(30,30) 00018900
c ) 00019000
C CURRENT VARIABLES 00019100
B - 00015200
ISN 0011 COMMON /NOMW/ ¢0019300
_ A LTI sD3 sDG .05 »PD »AMAD 00019400
B Fl 00019500
S € tivenrimecsssraraaretnansironannn ferasesraenann cereeanan vreeanan vee..00019400
ISN 0012 WRITE(6,1000) MPAGE 00015700
ISH 0013 1000 FORMAT('1l % ECHO LINES ',T1l5,'PAGE’,/T115,I3) 00019500
ISN 0014 WRITE(6,1500) 00019960
ISN 0015 1500 FORMAT( P 0. mmmmmmm e g mm e mmm s ity momm i mm  mmm  m o e mmm  —= = 0020000
: Berm e e e e mmm e} 06020100
. ... C . 00020208
ISN 001é 200 READ (5,10,END=100) CARD 00920300
_ ISN 0017 10 FORMAT(20A%4) 00020400
ISH 0018 WRITE(6,1010)CARD 00620500
ISH 0019 1010 FORMAT{IX,20A4) 00020600
ISN 0020 WRITE(1,16) CARD 00020700
_ISN 0021 G0 TO 200 00020800
c 00020900
TSN 0022 ... 100 . KRITE (1,10) $999 00021000
ISN 0023 REWIND 1 00021100
ISN 0024 . WRITE(6,1500) . 00021200
ISN 0025 HRITE(6,1300) 00021300
ISN 0026 1300 FORMAT('D =---- END OF ECHO™) 06021400
ISN 0027 RETURN .. 00021500
c 00021600
ISN 0028 ENTRY HEXTCS 00021700
L ISN 0029._ .. .. .. KORsO . . .. 00021500
ISM 0030 KNU=0 00021900
ISH 0031 NON=0 $0622000
ISH 0032 NORG=0 00022100
ISN 6033 300 READ(1,10) CARD 00022200
c 00022300
_ ISH 0034 . IF (CARDI(1).EQ.$INHA) CALL XINHA 00022400
ISN 0036 IF (CARD(1).EQ.$ACUTE) CALL XACUTE 00022500
_ISM 0038 ... .. ... . IF (CARD(1).EQ.5CHRO ) CALL XCHRO 00022600
ISN 0040 IF (CARD(1).E@.$LIBR } CALL XLIB 00022700
. ISH 0042 IF (CARD(I}.EQ. SHEAD} CALL XHEAD 00022800
ISN 004G IF (CARD(1).EQ. $LABEL) CALL XLABEL 00022500
ISN 0046 _IF (CARD(1).EQ. 30RGAN) CALL XORGAN 00623000
ISM 0048 IF (CARD(1).EQ. $NUCLI) CALL XNUCLI 00023100
ISN 0050 IF (CARD(1).EQ. $TIME ) GALL XTIME 60023200
ISN 0052 IF (CARD(1}.EQ. $UNIT ) CALL XUNIT 60023300
_ISN.DOS4G . .. IF(CARDI(1).NE.$999) GO TO 400 00023400
ISN 0056 WRITE(6,1200) 00023500
_ISN 0057 . . 1200 FORMAT('6.... A C R O TERMINATED DUE TO END OF DATA....."»/ 06023600
. A "0 COMPLETED ALL THE PROCESS cenaa" 00023700
ISH 0058 . . STOP 777 . 00023800
ISM 0059 400 IF(CARD(1}.EQ.$INHA .OR. CARDI1).EQ.SACUTE 06023900
e ... A .OR. CARD(1}.EG.SCHRO .OR. CARD(1}.EQ.$LIBR) 00024000
B8 RETURN 00024100
L ISN.006) ..o GB.TO 300 ... ... - 00024200
1SN 00024300

o062 END

PAGE
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#LEVEL 2.3.0 (JUNE 78)

REQUESTED OPTIONS:

0s/360 FORTRAN H EXTENDED

OPTIONS IN EFFECT: NAME(MAIN) MOOPTIMIZE LINECOQUNT(60) SIZE(MAX) AUTODBLIMONE)

DATE 80,023/18.15.27

SOURCE EBCDIC NOLIST MODECK OBJECT HAP NOFCRMAT NOGOSTMT NOXREF NOALC NOAMNSF TERM IBM FLAG(I)

IT-08—E¥8LIONd

— ? g —

ISN ooo2 . SUBROUTINE XHEAD . 00024400
c R 06024500

ISH 0003 REAL#4 CARD(1&8) . 00024600
c ’ 00024700

C c======wr====== COMMON so=zsssmTo==cooososzusszsrEmr@oossssEEsS===s=R0024800

ISH 0004 REAL#S ORGNAM,DAY 00024900
c Q0025000

C INPUT... : 00025100

: c 20025200
ISN 0005 COMMON /INPUT/ . 00025300
A HEAD(18} s LABEL(18)} »NORG O025400

B yKORG{30) +NON SNZ(30) e0025500

C »MASS(30) 'KLASS(30) sMETAINC(30) 00025600

D »ID{2,30) +NOPT »MOPT 00025700

E »TIT(30) »TIMET(8) »OTIME 0pD25a00

F »D3T(30) yDETI30) »DET(3T) 00025900

G SPOT(3T) »AHADTIZ0) » IGNIT 00026000

H sUNET 006026100

c 00926200

C BPIOLOGICAL LIBRARY RECORD .. 00026300

. c 00026400

ISN 0006 COMMON /BYOLIB/ Qae26500
A Lz (3000) s LA (3000) HHETA  {3000) 00026600

B »IDZ (3000) JKODE  £3000) yPHLF £3000) 00246700

c sBHLF  13000) sFUW (3000) »FA (3000} 00025800

D yF2D (3000} sED 13000) >EW (3000} 000246900

E »EY (3000} Ge027000

[« 00027100

C DATA TABLES... 00027200

c 00027300

I5N 0007 COMMON /TABLES/ 00027400
A ORGHAM{23) »ORGMAS123,2) »GISI3) 09027500

B »GISI(3) »GIUL(3) »GILL(3) 0C0z7600

c 2F3(2,3) 2FG(2,3) 2FB(4,3) 00027700

o Fall,3) »T3(2, 3} yTAIZ,3) 000276060

E 2 T5(4,3) yT6(1,3) 00027900

c 00028000

C CONTROL PARAMETERS... Q0028100

Cc 00028200

ISN 0008 COMMON /CONTRL/ 00028300
- A DAY sTIME »INIT 08025400
B »TAFT »IER +KNU Q0026500

c »KOR »IP +IR 00026500

D »NLIB +NPAGE »FAC 00028700

. g 00028800

€ OUTPUT STORAGE FOR CURRENT TINE STEP... 00028900

.o R 00029000
ISH ¢009 -COMMON /OUTPUTS 00029100
e e e e A Ql (30,301 ,Q2030,30) . . ,D1(30,30) pooz9z00
B »D2 (30,30) +D (30,30) »EN(30,30) 00029300

[ +HLF(30) »QUL 30,30} »HLFOUT(30,30) 00029500

c 00029500

C CURRENT VARIABLES 00029600



®LEVEL

ISN

ISH
ISN
ISH
ISN
ISN
ISN
ISH
ISH

ISN

ISH
I5H
ISN
ISH
ISN
ISH

2.3.0 (JUNE 78} XHEAD 057360 FORTRAN H EXTENDED

c
0010 COMMON /NHOW/

A TI 203 104 ;05 +PO » AMAD
B »F1
. C oirviracinnnnanna veserasesensnarerarares s isseasaaaa e eenas

0011 BACKSPACE 1 .
0012 READ(1,10) CARD(1),CARD(2),HEAD,DAY
0oL3 10 FORHAT(20A4%,T65,A8)
DORG HEAD(15)=HEAD(17)
0015 HEAD(16)=HEAD{17}
0016 WRITE(&,1000) HEAD
0017 1000 FORMAT(' HEADING ...',T1l6,18A4) .
0eis RETURN

c
0019 ENTRY XLABEL

c
oozo BACKSPACE 1
0021 READ(1,10) CARD(1),CARD(2),LABEL
opz2 WRITE{6,1010) LABEL
ooz23 1010 FORHAT!' LABEL ...'sT16,18A%)
0024 RETURH
0025 END

DATE 80.023/18.15.27

¢0029700
00029800
00029900
00030000

...... paop3oloo

00030200
000303900
00030400
00030500
00030600
00030700
00039500
00030960
00031060
00031300
000312090
00931300
006031400
00031500
00031600
00031709
00031800

PAGE

2

1T-08—E¥8L1ONd



—_ 9 9 —

#LEVEL 2.3.0 (JUNE 78)

REGUESTED OPTIONS:

OPTIONS IN EFFECT:

ISN 0002

ISN 0003

ISH 0004

" ISN 0005

ISN 0006

ISH 0007

ISN 0008

ISN 0009

on

ano

onoa

anan

Cc
c
Cc

a0

a0

05/360 FORTRAN H EXTENDED

NAME(MAIN) NOOPTIMIZE LINECOUNT(60) SIZE(HMAX) AUTODBL(NONE)
SOURCE EBCDIC NOLIST NODECK OBJECT MAP NOFORMAT NOGOSTMT MOXREF NOALC MOANSF TERM IBM FLAG(I)

SUBROUTINE XORGAN
REAL*4 CARD(18)

=z==z====z===== C O MMON

REAL¥B ORGNAM,DAY
INPUT...

COMHON /INPUT/
A HEAD(18)
B . »KORG(30)
c »MASS(30)
D »I1D(2,30)
E »TIT(30)
F »D3T30)
6 SPOT(30)
H »UNIT

BIOLOGICAL LIBRARY RECORD .

COMMON /BIOLIB/
Lz (3000)
+IDZ (3000}
sBHLF  (3000)
»F2D (3000)
+EY [(3000)

mooma»

DATA TABLES...

COMMON /TABLES/
A CREWAM(23)
B ,GISI(3)

c yF3(2,3)
D yFOL1,31
E »T5(4,3)

CONTROL PARAMETERS...

COMMON /CONTRL/

A DAY
B »TAFY
C  LKOR
D sNLIB

DATE 60.023/18.15.27

+LABEL(18)
yNON
sKLASS(30)
»NOPT
»TIMET{8)
+D4T(30)
JAMADT(30)

+

LA (3000)
sKODE  (3000)
sFH (3000)
+ED (3000)

sORGHAS(23,2)
$GIULL3)
sF4(2,3)
s T3(2,3)
»T6(1,3)

»TIME
»IER
»IP
yNPAGE

OUTPUT STORAGE FOR CURRENT TIME STEP...

COMMON /OUTPUT/

A ]l £30,30)
B D2 (30,30}
C  LHLF(30)

CURRENT VARIABLES

»Q2(30,30)
»D {30,30)
»Q(30,30)

»NORG
#NZ(30)
»METAINI{30}
sMOPT
»OTIME
+D5T(30)
»TUNIT

sMETA (3000}
»FHLF  (3000)
»FA {3090)
sEW (3000)

»GIS(E)

+GILL(3)
2FE(4,3}
»TR(2,3)}

sINIT
+XNU
»IR
sFAC

sD1(30,30)
»EN(30,30)
sHLFOUT({ 30,301}

00031900
00032000
oo032100
oeo32z00
og032300
00032400
000325400
00032600
00032700
00032600
00032900
00033000
00033100
00033200
Q033300
00033400
Ge033500
00033600
00033760
00033800
00033900
00035000
00034100
00035200
00034300
00034400
00034500
00034600
00034700
00034800
00034900
00035000
60035100
00035200
pa035300
00035400
00035500
00035600
00035700
60035300
0nG35900
00036000
00035100
00036200
000346300
00036400
Q0036500
00036600
00835700
00036800
00035900
60037000
00037100

PAGE
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#LEVEL 2.3.0 (JUNE 78) XORGAN 05/360 FORTRAN H EXTENDED
ISN ooie COMMON /NOW/
A I B3 Y 25 »FPO »AMAD
B »Fl1
: Corerenennnenns rdersasesataeanna ettt P e et ans
JISN 0011 BACKSPACE 1
ISN b0l2 HORG1=NORG+1
ISN 0013 HORG2=NORG+16
ISN 0014 READ (1,10) CARD(L1),CARD(Z},(KORG(N),N=1,16)
ISN 0015 10  FORMAT(2A4,1614)
ISN D06 DO 100 N=NORG1,HORGZ
ISN 0017 IF {KORG(N).LT.30) &0 TO 110
ISN 0019 WRITE{6,1000) KORG(N)
1SN 0020 1000 FORMAT(' ZERROR IM ORGAN CODE DATA'.I4)
1SN 0021 IER = 1
.. ISN 0022 110 IF (KORG(N).LE.0) GO TO 100
ISN 0024 NORG=NORG+1
. ISN 0025 . 100 CONTINUE
C
ISN 0026 . WRITE (6,1010) (KORG(M),ORGNAM(KORG(N)),N=NORG1,NORG}
ISN 0027 1010 FORMAT('OODRGAN CODE ...",(T16,IG:3X,A8))
. -.ISN 0028 .. .. .. RETURN . . .
ISN 0029 END

DATE 80.023/18.15.27

00037200
00037300
00037400
04037500
00037600
0o037700
000637800
00037900
00038000
00038100
00038200
00038300
00038400
00038500
00038600
00038700
00038500
00038900
00039000
000639100
40039200
00039300
00039400

PAGE
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#LEVEL 2.3.0 (JUNE 78)

REQUESTED QPTIONS:

OPTIONS IN EFFECT:

ISN 0002

ISN 0003

ISN 0004

ISN 0005

ISN 0005

ISN 0007

ISN 0008

" ISN 0009

o0

00

000

o000

000

ao0no

0S/360 FORTRAN H EXTENDED

NAME(HMAIN) NOOPTIMIZE LINECOUNT{60) SIZE{MAX) AUTODBLUNONE}
SOURCE EBCDIC NOLIST NODECK OBJECT MAP NOFORMAT KOGOSTHMT MOXREF NOALC NOANSF TERM IBM FLAG(I)

DATE 80.023/18.15.28

SUBROUTINE XNUCLI 00039500
00039600

REAL¥4 CARD(18) 00039700
00039800

scouss 0O MM 0 N SS==SEErEETESSSSCSSSoSSSSEESREEEEIESISSEES00039900

REAL#8 ORGHAM,DAY 40040000
30040100

INPUT... 00040200
o . 00040300
CoMMON /INPUT/ 00040400

A HEAD(18) »LABEL(18) »NORG 00040500
B sKORG(30) +NON sNZ(30) 00040400
c »MASS(30) +KLASS(30} yHMETAING30) 00040700
D »ID(Z,30) sNOPT +MCPT 00040800
E »yTIT(Z0) sTIMET(S) »DTINE 00040900

F +D3TL30] »D4T030) »DETI30) 09041000
6 LHPOT(30) LJAHADT(30) »IUNXT 00041100
H S LNIT 0gp4l1200
00041300

BIOLOGICAL LIBRARY RECORD ... 000416400
00041500

COMMON /BIOLIB/ 00041600

A Lz (3000) yLA (3000) »META  {3000) 00041700
B »IDZ (3000) +KODE  ({3000) ;PHLF  (3000) 000418090
C  SBHLF (30090) ., PFU {3000) +FA 30001} 00041500
o} »F2D (3000) +ED [3000) +EH (3000 00062000
E SEY {3000) 00042100
00042200

DATA TABLES... 00142300
00C42400

COMMON /TABLES/ 00042500

A ORGMAM(23) »ORGMAS(23,2) 1GIS(3) Boo42600
B sGISI(3) 2GIUL(3) sGILL(3) 0042700
[ +F3(2,3) +Fal2,3) »F504,3) 0042500
D sF6(E43) 2T3(2,3) yT402,3) 00042900

E 3T5(453) 3T6(1:3) 00043000
00043190

CONTROL PARAMETERS... 00043200
00043300

COMMON /CONTRL/ 00043400

A .. DAY »TIME s IHIT 00043500
B »TAFT »IER 1KNU 00043600
C .. »KOR 1 IP . » IR 00043700
b »NLIB »NPAGE »FAC 00043800
0¢043900

OUTPUT STORAGE FOR CURRENT TIHE STEP... 00044000
00044100

COMMON /OUTPUT/ 00044200
A qQl {30,30) »Q2030,30) »D1{30,30) 00944300
8,02 (30,30} 0 (30,30) +EM{30,30} 00054400
[ »HEF(30) »Q130,30) sHLFOUTE 30,30) 00044500
$0044600

CURRENT VARIABLES 00044700

PAGE
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__.6 g —

HLEVEL

. ISN

ISN

ISN
ISN
ISH

ISH

IS

IsSN
IS
ISH
CISN
ISN

ISN

ISH
ISN
ISH
ISN
ISH
. ISN
ISN
... ISN

ISN
ISH
ISH
ISN

ISN
... ISN
ISH
ISN

SN
15N

. ISN
ISH
.. ISN
1SN
ISH
IsH
ISN

XNUCLT 05/360 FORTRAN H EXTENDED

DATE 80.023/18.15.258

2.3.0 (JUNE 781
C
0010 COMHMON /NOW/
A TI W03 »D4 .05 +PO +AMAD
B sF1
€ oaeenns crabanaaes PP . e reireaeenee .
o011 .. EXTERNAL FD3
c
9012 NON=NON+1
0013 BACKSPACE 1
0014 READ (1,10) MZ(NON),MASS{NON),KLASS(NONJ,METAINCNON),ID{1,HON},
A 1012,NON),
A TIT(NON),BOT(NON,AHADTUNON],D5T(NON};D4TCNON1, DETINON)
0015 10 FORMAT(8X,2T4,212,2A8,/6X,8E8.3)
. C
0016 IF(D3T{NONI.NE.0.} GO TC 100
c
¢ DITINON)
c
0018 op=2.¢
0019 8P=3.95
020 ¥P=(ALOG10( AMADT{NON) )-ALOS10{ DP))/ALOGLO(SP}
021 | CALL GGLO{-5. »XP > FD3,D3TINON))
0022 D3ITINON} = DITINON)
c
C D4T{NON)
c
0023 100 IF (D4TCNON).ER.0.) D4T(NON)=0.08
C
C D5T(NON)
c. .
o00zh IF {D5T(NON).NE.0.) GO TO 200
o027 oP=0.2
o028 sP=10.9
0029 XP=( ALOG10! AMADT (NON) 1-ALOGLO(DP) ) /ALOG1O(SP)
0030 CALL QG10(-5.0,XP,FD3,D5TINON})
0031 D5TEHON)=1.-D5TINON)
032 DETINON) = DST{HON)
0033 ... 200 GONTINUE
c
0034 IF (NZ(NDN).LT.150) GO TO 1010
0036 IER=1 °
0037 KRITE(6,1000) HZ{HON)
0038 1000 FORMAT(' 2ERROR IN ATCMIC NUMBER',I4)
c .
0039 1010 IF (MASS(NON}.LT.300) 6D TO 1025
0061 .. _ IER=1 .
0042 WRITE(6,1020) MASS(NON)
0043 1020 FORMAT(' ?ZERROR IN ATOMIC MASS',I4)
C
0044 1025 IF (KLASS(NON).LE.3 .AND. KLASSCNON).GT.G) GO YO 1035
0046 IER=1 :
0047 . .. . WRITE(6,1030) KLASS(NOM)
0048 1030 FORMAT{® ZERRCR IN CLASS’,I2}
0069 __.__.. . IF (METAINCKON).LE.1) 60 TO 1035
0051 IER=1
0052 _ ... . WRITE(6,2040} METAIN(NON)
0053 1040 FORMAT¢' 2ERROR IN META',I2)
0054 1035 CONTINUE

00044800
0044500
00045000
00045100
00045200
00045300
08045400
00045500
00045600
06945700
000458090
00045900
00046000
00046100
00046200
¢0046300
00046400
00046500
000464600
Q0046740
00046800
0e046900
00047000
00047100
00047209
00047300
00047400
00047500
00047500
©oe4a7700
060047800
00047900
00048000
0p048100
00048200
00048300
00048400
00048500
00046600
00048700
00048500
00048900
0004%040
00049180
04049200
Q0049300
00059400
00049500
00049600
40049700
00049800
©0049900
00058000
00050100
00050200
00050300
00RE0400
00050500
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#LEVEL 2.3.0 {JUNE 78) XNUCLX D5/360 FORTRAN H EXTENDED DATE 80.023/18.15.28 PAGE 3
c 00050600
ISN 0055 WRITE(6,1050) NZ(MON),MASSINON),KLASSINON),METAIN(NON),ID(1,NON) 00050700
A 5 ID(Z4yHON) GO050800
ISN 0056 1050 FORMAT( *ONUCLIDE (Z,A,KLASS,META,ID) ....',215,213,1X,2A8) 00050900
ISN 0057 WRITE{6,1060 }TIT{NON),B3T(NON),D4TINCN),DETINON)Y , FETINON) , 400R1000
A AMADT(NON) 000651100
ISH 0058 - 1060 FORMHAT{® INTAKE TIME ,.... '»1PE10.3, / ¢0051200
A ‘ D3,D4,D5 eaee s 3EL0.3 , S 00051300
B ' TOTAL INTAKE(MIC. CI.) ....', E¥F0.3, / 000651400
[ ' AMAD{MICRON) ....', EL0.3 ] 00051500
c 00051600
ISH 0059 RETURN 00051790
ISH 0060 END 04051800
#LEVEL 2.3.0 {JUNE 78) 05/360 FORTRAN H EXTENDED DATE 50.023/18.15.28 PAGE I

REGUESTED OPTIONS:

OPTIONS IN EFFECT: NAME(MAIN) NOOPTIMIZE LINECOUNT{&0) SIZE(MAX) AUTODBL(NONE)
SOURCE EBCDIC NOLIST MODECK OBJECT MAP NOFORMAT NOGOSTHMT NOXREF NOALC NOANSF TERM IBHM FLAGLTI)

ISH 0002 FUNCTION FB3(X) 00051900
c 00052000
C CALLED BY GG10 : 00052100
¢ 00052200
c 00052300
ISN 0003 Y=EXP(~0 . 5¥XN#2)/SQRT(6.28319) 00052400
ISN 0004 FD3=Y 00052500
c 00052600
ISH 0005 RETURN 00052700

ISN 0006 END 00052800

IT-08—¢€¥81LONd



#LEVEL 2.3.0 (JUNE 78) 0S/360 FORTRAN H EXTENDED DATE 80.023/18.15.29 PAGE 1

REQUESTED OPTIONS:

OPTIONS IN EFFECT: NAHE(MAIN) NOOPTIMIZE LINECOUNT(60) SIZE(MAX) AUTODBLUNONE)
SOURCE EBCDIC NOLIST NODECK OBJECT HAP MOFCRMAT NOGOSTMT NOXREF NOALC NOANSF TERM IBM FLAS(I)

T1-08-878LONd

[ 00052300

ISN 0002 SUBROUTINE XTIME 00053000
ISN 0003 COMPLEX*16 A(2)/°'STANDARD MAN "> "REFERENCE MAN \rs 00053100
ISNH 0004 REAL#G CARD(16) 00953200
00053300

somum=====roossssEss=sso=2em=00053400

ISN 0005 BOO5S35E00
00053500

00053700

00053600

ISN 0006 COMMON /INPUT/ 0eQ53%00
A HEAD(18} » LABEL(18) sNORG 00054000

B sKORG(30) SNCN WNZI30) 000541040

[ yMASS{30) »KLASSE30) yMETAINC30) 00054200

D +I0(2,30) NOPT »HOPT 00054300

E $TITE30) »yTIMET(8) +DTIME oo054400

F »D3TL30) 2D4T(30) $D5BTE30) ¢0054500

G +POT(30) +AMADT( 30} »IUNIT 00054600

H TUNIT 00054700

c 00054800

C BIOLOGICAL LIBRARY RECORD ... 00054900

[»4 00055000

ISN 0007 COMMON /BIOLIB/ 00055100
A Lz (3000} s LA 13000) sHETA (3000} 00055200

- B »IDZ {300¢) ' JKOBE  {3000) »PHLF  (3000) 00055300
c »BHLF  (3800) sFH {3000} »FA (3000} 00055400

B ,F2D (30002 »ED (3200) »EW (3000} 00055500

E +EY (3000) 00055600

c 00055700

C DATA TABLES... 00055800

. C 00055900

ISN 0008 COMMON /TABLES/ 00056000
A ORGNAMIZ23) yORGMAS(23,2) . »GISL{3) 00056190

B GISI{3) »GIULI(3) SBILLI3) 00056200

[ 2F3(2,3) »Fa4{2,3) »F5(4,3) 00056300

b} »F611,3) 2 T3(2,3) sTG(243) 00056400

E »TB(G43) »THEL, 3} 00056500

c 00056600

C CONTROL PARAMETERS... 00956700

c Q0056800

. . ISN 0009 COMMON /CONTRL/ 00056900
A DAY » TIHE P INIT 00057000

B STAFT s 1ER »KNU 00057100

Cc »KOR »IP +IR 60057200

D sNLIB »NPAGE +FAC 00057300

[+ 00057400

C OUTPUT STORAGE FDR CURRENT TIHE STEP... 00057500

c 00057600

ISN 0610 . .. ..__ COMMON /OUTPUT/ . . 00057700
A Ql (30,30) »Q2030,30) »D130,30) 00057800

B sD2 £30,30) . 2B (30,30) »EM{30,30} 00057900

Cc sHLF(30) »Q030,30) JHLFOUT( 30,30} 000580C0

C 00058100



#LEVEL

ISN

ISN
ISH
ISN
ISN
ISN

ISN

IsSN
ISN
ISN
ISH
ISN
... ISH
ISN
IS
ISN

. ISN

.. I8N
ISN
.. ISN
ISN
ISN
ISN
ISN
ISN
... KON
ISN

“‘miSH

ISN
ISN

. ISN
ISN

.. . ¥SN
ISN
..-.I8N
ISN

.. I8N
ISH

_ ISN
ISH
ISH

ISN

2.3.0 (JUNE 78) XTIME 05/360 FORTRAN H EXTENDED
C CURRENT VARIABLES
c
0011 COMMON /NOW/
A TI . D3 104 sDB »PO
B »F1
N - S T L AL R T nesanasasannann Cessssennanaene
0012 BACKSPACE 1
0013 READ(1,10) TIMET |
0014 10 FORMAT(8X,8E8.2}
0015 WRITE(651000) TIMET
0016 1000 FORHMAT(
A ‘0 EVALUATION TIME -« '»1PBELD.3)
0017 RETURN
e B
[
c
0018 ENTRY XINHA
LR ... . BACKSPACE 1
o0oz0 NOPT=1
op2r . . READ(1,20) MOPTY
oo22 HOPT=MOPT1+1
0023 . . ... WRITE(6,2000) A(MOPT)
o024 WRITE (6,1040)
0025 1040 FORMAT(' # INHALATION OPTION ACCEPTED ')
0026 20  FORMAT(T17.I1)
0027 RETURN
c
0028 ENTRY XACUTE
0029 BACKSPACE 1
0030 . . .. .. . NOPT=2
0031 READ(1,20) MOPT1
003z . . MOPT=MODPT1+1 ’
D033 WRITE(6,2000) A(MOPT)
0034 WRITE(6,1050)
0035 1050 FORMAT(' % ACUTE OPTION ACCEPTED *)
0036 . 2000 FORMAT{1X.2A8,'ADAPTED'}
0037 RETURN
SO~
0038 ENTRY XCHROD
003% BACKSPACE 1
0040 NOPT=3
0041 .. READ(1,20)MOPT1
Qoa2 HOPT=FIDPT1+1
0043 .. . ... WRITE(5,2000) A(MOPT)
0044 WRITE(S,1060)
0065 ... 1060 FORHAT(' * CHRONIC CPTION ACCEPTER *)
bgas RETURN
0047 .. ENTRY XLIB
0048 WRITE(&,1070)
0049 . _. NOPT=4 .
0050 1070 FORMAT('0¥* LIBRARY OPTION ACCEPTED *)
Q051 . . RETURN e .

0052 END ~

DATE 56.023/18.15-29

00058200
00058300
00058400
058500
00058600
00052700
00058800
00058900
00059000
00059200
00059260
00059300
00059400
00059500
00059600
00059700
0059600
00059900
00060000
00060100
00060200
00060300
00060400
00060508
00060600
00060700
00060800
00060300
00061000
poO061108
00061200
00061300
00061400
00061500
00461600
00061700
00061800
00061500
80062000
00062100
00062200
00062300
00062400
00062500
00062600
00062700
090625800
000562900
000s3000
00063100
00063200
00063300
00063400
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*LEVEL 2.3.0 (JUNE 783 05/360 FORTRAN H EXTENDED DATE 80.023/18.15.29 PAGE 1
REQUESTED DPTIONS: '

OPTICNS YN EFFECT: NAME(MAIN} HOOPTIMIZE LINECOUMT(60) SIZE(MAX} AUTODBL(NOME)
SOURCE EBCDIC NOLIST NODECK OBJECT MAP NOFORMAT NOGOSTMT NOXREF NOALC NOANSF TERM IBM FLAG(I)

. ISN 0002.. . .. . SUBROUTINE LIBMGR (IST} . : 00063500
ISN 0003 REAL#G CARD(18),CARDTI16,1} 00063600
ISH 0004 REAL*4 SHEAD/'HEAD'/,$LABEL/' LABE'/,$ORGAN/ *ORGA*/, $NUCLI/ 'NUCL'/, 00063700

A $TIME/*TIME'/,$INHAZ "INHA'/,$ACUTE/ ' ACUT' /4 SCHRO/'CHRO'/, 00053800

B $LIBR/TLIBR'/,$D/'D  '/,8P0/'POD  '/,5AMAD/'AHAD'/,$999/°9599'/, 00063900

C $UNIT/'UNIT*/ 00064000

) 00064100

COMMON === =200064200

JISN 0005 ... . . REALS ORGNAM.DAY . S . 00064300
c : 00064400

C INPUT... . 00064500

c 00064600

ISN 0006 . COMMON /INPUT/ 00064700

A HEAD(18) »LABELI18) +NORG 00064800

B ,KORG(30) . »NON »NZ{30) 00064900

C  »MASS(30) JKLASS(30) SMETAIN{30) 00065000

e 0 .,ID(2,30). . . . ,NOPT . SMOPT . 00065100

£ LTIT(30) ,TIMET(8) ,DTIME 00065200

F  ,D3T(30) »04T(30) »DST(30) 00065300

& POT(30) YAMADT( 30) »IUNIT 00065400

H . HUNIT 00065500

c 00065600

C BIOLOGICAL LIBRARY RECORD ... 06065700

c - 00065300

.. I8N 0007 .. . COMMOM /BIOLIB/ . . . 00065908
A Lz (3000) LA (3000) JMETA  (3000) 00066000

B ,IDZ (3000} . sKODE  (3000) »PHLF  (3000) 00066100

C  HBHLF (3000) B (3000) +FA  (3000) 00066200

D ,F2D (3000) »ED (3000) JEH (30000 00066300

E LEY  (3000) 00066400

c . 00066500

C DATA TABLES... 00066600

SR + SR . _ 00066700
IS 0008 COMMON /TABLES/ 00066800

A . ORGNAM(23) . . ,ORGMAS(23,2) »GIS(3} 00066900

B ,GISI(3} »GIULC3} sGILLI3)Y 00067000

cC ,F3(2,3} 2FGL2,3) 1F504,3) 00067100

B ,F6(1,3) 2T3(2,3) 2T4(2,3) 00067200

E. sT5(4,3) »T611,3) 00067300

c 00067400

R .. C CONTROL PARAMETERS... .. . . T 00067500
c 00067600

.. ISN 0009 ____ ...  COMMON /CONTRL/ o 00067700
A DAY »TIME »INIT 00067800

““““ e B STAFT . »IER »KNU 00067900

€ SKOR ,IP »IR 00068000

C . .D.. sNLIB. .. .. »NPAGE : . »F&C 00068100

c 00068200
e e € OUTPUT. STORAGE FOR CURRENT TIME STEP.e. v . o coemmmmeeme e 00068300
[ 000684060

.. ISN 0010 ... _COMMON./OUTPUT/ . 00068500
A 61 (30,30) »82(30,30) »D1030,30) 00068600

B .02 (30,300 D (30,30) »EN(30,30) 00068700

IT-08—€¥8LONd



#LEVEL

ISN

ISN
ISH
ISN
ISMN
ISN
ISH
ISN
ISN

ISH
ISH
ISN
ISH
I5H

ISN

ISN
ISN

" IsM
. IS
1M

ISN

ISN

ISN
ISN
ISN
ISN

... ISN
ISN

ISN
ISH
ISN
ISH
. I8N
ISN
... I8N.
ISH
ISN

2.3.0 (JUNE 78) LIBHGR 0S/360 FORTRAN H EXTENDED
C  LHLF(3D) »Q( 30,30} SHLFOUT(30,303
c
C CURRENT VARIABLES
c
coll COMMON /NOW/
A T .. . D3 »04 sD3 sPO yAMAD
B »F1
€ cvrnnsnrsseetannaens Cet i baesereas It s s st AR R as sy PP
0012 NPAGE=NPAGE+1
0013 IC=0
0014 REWIND 10
0015 HRITE(6,1060 )NPAGE
0016 1060 FORMAT( "Ly BIOLOGICAL LIBRARY ',T115,°PAGE',/T1l15,1I3}
0017 . . .. NLIB=0 . ' -
o018 DO 200 I=1,10000
0019 READ (10,1000,END=100) LZ(I),LA(I),META(I),IDZiIY,KODE(LT,
A PHLFII),BHLF(I),FH(I),FA(T),F2D(T)H)ED(I),EWII},EY(I}
0gz0 200 NLIB=I
ag21 100 REWIND 10
ooz2 1000 FORMAT{2I3,I1,A2,I2,6EB.3,2E6.2)
0023 IST=0
0024 NLIBO=NLIB
c
0025 300 READ(1,1010) XD
[
0026 1010 FORMAT(AG,T1,213,11,A2,I2,6E8.3,2E6.2,T1,20A4)
0027 IF(XD.EQ.$HEAD .OR. XD.EQ.$LABEL .OR. XD.EQ.$ORGAN .OR.
A $NUCLI.EQ.XD .OR. XD.ER.$TIME .OR. $INHA.EG.XD .OR.
B $ACUTE.EQ.XD .OR. %$CHRO.EQ.XD .OR.
B € $D.EQ.XD .OR. $PO.EQ.XD .OR. SAMAD.EG.XD } GO TG 920
0029 IF($LIBR.EG.XD) GO TO 300
0031 IF (XD.E].$999) GO TG 930
c
0033 . BACKSPACE 1
0034 . . 'READ{1,1010) Xb,LzI ,LAI LMETAI ,IDZI ,KODEI ,
A PHLFI BHLFI ,FWT ,FATI ,F2DI ,EDI ,EWI ,EYX,CARD
. e B ..
0035 IF {(LZI.LY.150 _AND. LAY.LT.300 .AND. METAI.LE.1l .AND. METAI.GE.O
_A JAND. KODEI.LE.23) GO TO 410
0037 WRITE(6,1020) CARD
0038 1020 FORMATC('0#ERROR IN LIBRARY CARD ',18A%,/T25,18('---~']}
0039 IER=1
0040 . G0 TCG 300
c
006), .. ... %10 DO 420 N=1,NLIB
0042 IF {LZI.NE.LZ{M} .0R . LAI.NE.LA(N) .,OR . METAI.NE.META(I)
. A .DR. KUDEI.NE.KODE[I)) GO TO 420 .
Cc 3# REPLACE #
0oa% . IDZIR)=IDZI
0045 PHLF(N)=PHLFI
0046 BHLF{N)=BHLFI
0047 FUIN)=FWI
0048 .. . ...... FACNI=FAL .. . _
0049 FaD({N}=F2DI
0050 . ED{MI=EDI.
0051 EW{N)=EWI
vos2 EY{N)=EYI

DATE 80.023718.15.29

40068500
¢0068900
60069000
00069100
00069200
00069300
00065400

. 00069500

00069500
00069700
00069630
00069900
00070000
00070100
00070200
00070300
00070400
00070500
20070600
06070700
00070800
00070900
06471000
00071100
06071200
D6O71300
00071400
00071500
00071600
06071700
06071800
00071900
00072000
00072100
00072200
00072300
000725406
00072500
00072600
00472700
006725800
00072900
00073000
00073100
00673200
00073300
00073400
00073500
00073600
00073700
00073500
00073900
00075000
00075100
00074200
00074300
00074400
00074500
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¥LEVEL 2.3.0 (JUNE 78} LIBMGR 05/360 FORTRAN H EXTENDED DATE 80.023/18.15.29
ISH 0053 Ic=1 00074600
... ISH 0054 . DO 425 M=1,18 - 00074700
ISH 0055 425 CARDT(M,N)=CARD(M) 00074800
o RN - . .. e 00074900
ISN 0056 60 TO 430 00075000
. ISN 0057 . Q20 __CONTINUE . . . . . . _ . e e 00075100 .
[ . ) # ADDITICH # 00675200
ISN 0058 .. .. .. ... NLIBSNLIB+1 P e 00675300
ISN 0059 LZ (NLIB) = LZI 00075400
_ISN 0060 . .. ... LA (HLIB) = LAT 00075500
ISM 0061 META(NLIB) = METAI 00075600
... .ISN 0062 __. . _ . IDZ (NLIB) = IDZI . ‘ - 00075700
ISN 0063 KODE(NLIG) = KODEX 00075800
L ISN 008G _ . o PHLECNLIBY = PHLFI . oo o it v e e i . 00075900 .
ISN 0065 BHLF{NLIB} = BHLFI . 00076600
__ISM 0066 . __.. .. FW {NLIB) = FKI 00076100
ISN 0067 FA (MLIB) = FAI 00075200
.. ISN 0068 F2b (MLYB) = F2DI 00076300
ISN 0069 ED (NLIB) = EDI 00076490
.. ISN 0070 ... EW (MLIB) = EWI . .. 00076500 . . .
ISN 6071 EY (NLIB) = EYI 00076600
LIS 0072 ol JETE e e e . 00076700 .. . ..
ISH 0073 DO 435 M=1,18 00076800
L ISN 007G . ... 435 CARDT(H,N)=CARD(M) 00076900
c 00077000
ISN 0075 . WRITE(6,1030) CARD . 00077100
ISN 0076 1030 FORMAT(1X,18A4,' #ADDED TO LIBRARY'!} 00077200
ISN 0077 GO Th 300 00077300
c . 00077400
_....ISM 0076 .. 430 WRITE(6,1040) CARD L .. . 00077500
ISN 0079 1040 FORMAT(1X,18A4,' %REPLACED TO LIBRARY') 00077400
ISN 0080 60 10 300 . ‘ 00077700
[ # ERROR EXISTS# 00077800
.. ISN 0081 900 IER=1. 00077900
ISN 0082 I1S7=3 00078000
... ISH 0083 _GO TO 950 . . . 00078100
c # NEXT OPTION FOUND = 00078200
- XSN 0084 . . .920 .BACKSPACE 1 .. e 00078300
ISN 0085 GD TO 940 00078400
e c . . #* END OF DATA ISSUED # 00078500
ISN 0085 93¢ IST=3 00078600
_ ISN 0087 . .940 CONTINUE 00078700
c 00078800
o+ .wm...G UPDATE ALL LIBRARY DATA . _ _ ag078900
c 06075000
_3IsN oogs. . IF(IC.ER.0) GO TO 950 .. .. .ocommn. 00079100
ISN 0050 CALL UPDATE 00079200
... 1SN 0091 . .. 500 CONTINUE. . ° - . 00079300
ISN 6092 HRITE(6,1050) HLIBO,NLIB 060079400
L...ISN 0093 __ . 1050 FORMAT('ONOWK BIOLOGICAL DATA LIBRAY UFDATED ...'»/ . 00075500
A '0 OLD LIBRARY',I5," RECORDS',/'0 HNEW LIBRARY',I5,' RECORDS') 00079600
e e B . e o - 00079700
ISN 0094 RETURN 00079800
——-ISN.0095. 950, NPAGESNPABESL o e e a e e e ... 0oB79908 . ...
) ISN 0096 WRITE(6,1070) 00080000
L ISH 0097 1070 FORMAT('D. .. NOT UPDATED*') . _ ___ 00080100
ISN 0098 END 00080200

PAGE
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*LEVEL

REQUESTED OPTIONS:

OPTIONS IN EFFECT: NAMEC(MAIN) HOOPTIMIZE LINECOUNT(60) SIZE(MAX) AUTCOBLINONE)

" 'DS/350 FORTRAN H EXTENDED

DATE 80.023/15.15.30

PAGE

SOURCE EBCDIC NOLYIST HODECK OBJECT MAP HOFORMAT NOGOSTHT NOXREF WOALC ROANSF TERM IBM FLAGLI)

c0080300
00080400
00080500

LISN 0002 ... .. SUEROUTINE XUNIT .. — -
ISN 0003 INTEGER#Z LUL/'S */,LU2/°H */,LUB/'D */,LU4/'Y */,10
- == € 0 M M 0 N ===s=====zazz
ISN 0004 . . REAL%E GRGNAM,DAY
c
CINPUT.... ;
c
. ISH 0005 _ . _ _ . COMMON ZINPUT/... ... .. . .. . -
A HEAD(18) »LABEL(18) »NORG
; B ,KORG(30) SNON. SNZ(30)
C  ,MASS(30) SKLASS£30) JHETAIN(30)
D ,ID(2,30). . sNOPT +HOPT
E ,TIT(30) STIMET(8) sDTINE
. F . »D3T(30) . aD4TL30) ,DSTL30)
6 ,POT{30) JAMADT(30) > IUNIT
[ UURN™ BUSA 1.Y% o J . B
c
C BIOLOGICAL LIBRARY RECORD ...
c
..ISN 0006 COMMON /BIOLIB/
A LZ (3000} sLA  (3000) LMETA (3000}
_ B ,IDZ (3000} JKODE  13000) LFHLE  (3000)
T SBHLF  (3000) SFW 13000) FA (3000)
. . D . ,F2D  (3000) .. ED  (3000) SEM . (3000)
E LEY  (3000)
.. € :
C DATA TABLES...
. R .
ISN 0007 COMMON /TABLES/
, e ... A ORGNAM(23). . . . ,ORGMAS{23,2) +GIS(3)
B ,GISIt3) SGIUL(3) sGILL(3)
e € SFB(2e3) . SFG(2,3) CSFBLG,3)
D ,F6(1,3) 2T32,3) »T4(2,3)
; E.. »T5(4:3) . 2T6(1,3)
< .
_ .. . C CONTROL PARAMEVERS...
c
. ISN 0008 . . _COMMON /CONTRL/ o )
A DAY »TIME +INIT
e B STAFT L SIER SR
c »yKOR »IP »IR
s D NLIB.. . . WNPAGE . _ .. PFAC
c &
_ ... € QUTPUT STORAGE FOR CURRENT TIME STEP...
c
_ISN 0009._ _._. .. COMMON /OUTPUT/. . e -
A .Gl (30,30} - ,82(30,30) ,D1(30,30)
— B.__,02 (30,300 ___ . D (30,300 ._ .. _ _,EN(30,30)

€ HHLF(3D) »Q(30,30)
. .- S “ e -
C CURRENT VARIABLES
c

LHLFOUTE30,300

080080700
00080800
0e0809¢0
06051000
00081100
00081200
00081300
00081400
00081500
00081600
00981700
00081800
00031900
00082000
¢0082100
00082200
00062300
¢0082400
00082500
00082600
Q0082706
00082800
00082900
00083000
00083100
00053200
00083300
00083400
Q0083500
00083600
00483700
00083800
00083300
00084000
00084100
0008G200
00084300
00084400
00084500
000654600
00084700
00054800
00084900
00085000
H00Aa5100 .
000a5200
00035300
00085400
09085500

1
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#LEVEL

ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISH
ISN
ISN

2.3.0 (JUNE 78] KUNIT
0010 COMMON /NOW/

A TI s03 +D%

B ,F1

C oivninnnnnnnnens Cetebarsurarter e esat ey

0011 BACKSPACE 1
0012 READ(1,10) UNIT,LU
0013 WRITEf6,1000) UNIT
0014 10 . FORMAT{8X,A4,T9,AL) |
0015 IF (LU.EQ.LUL) IUNIT=0
0017 IF (LU.EQ.LU2) IUNIT=)
0019 IF (LU.EQ.LU3) IUNIT=2
0021 IF (LU.EQ.EU4) IUNIT=3
0023 1000 FORMAT('OTIME UHIT ....',T33,AG)
0024 RETURH
0025 END

»D5

057360 FORTRAM H EXTENDED

DATE 80.023/18.15.30

00085600
04085700
00085800
«» .. 00085900
00085080
00086110
00086200
00086350
00086400
04086500
00086600
00085700
00086800
00085900
00087000

PAGE
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XLEVEL 2.3.0 (JUNE 78) 057360

REGUESTED OPTIONS:

OPTIONS IN EFFECT: NAME{MAIN} NOOPTIMIZE LINECOUNT(&
SOURCE EBCDIC NOLIST NODECK OBJEC

FORTRAN H EXTENDED

0} SIZE(MAX) AUTODBLINONE)

DATE 80.023/158.15.31

PAGE

T MAP NOFORMAT NOGOSTHT NOXREF NOALC NOANSF TERM IBM FLAG(I)

. ..18N o002 . . SUBROUTINE COMPUT
c
I c =
ISN 0003 REAL*8 ORGNAM,DAY
c
€ INPUT...
S c
ISN 0004 COMMON /INPUT/
R . A HEAD(18)} . sLABEL{18) 1NORG
B »KORG{ 30) - sNON SHZ(30)
C . ;HASS(30) sKLASS(30) . sHETATN(30)
D »ID(2,30) 1NOPT . s HOPT
E »TIT(30) sTIMET{8) sDTIME
F sD3TI30) »D4T(30) »DET130)
6 HPOT(30) s AMADT(30) » JUNIT
H »UNIT
- L .
C BIOLOGICAL LIBRARY RECORD ...
. .G
ISN 0005 COMMOH /BIOLIB/
A Lz (3000) »LA (3000) THSMETA  (3000)
B LIDZ £3000) +KODE  (3000) sFHLF  (3000)
G HBHLF (3000) sFH (3000) sFA (3000)
b »FeD (3000} +ED (3000} »EW (39001]
E SEY (3000} .
c
C DATA TABLES...
c
ISN 0006 .. COMMON /TABLES/ .
A ORGHAM(Z23) »ORGMAS(23,2) +GIS(3)
B »GISI(3) sGIVL(3) »GILL(3)
C  »F3(2,3) sF4i{2,:3) »F5(4,3)
e e 2 DL SFBLLS3) . 2 T302,3) 1 T4l2,3)
E »T5(4,3) 2 T6(),3}
c
C CONTROL FARAMETERS...
- T - .
ISN 0007 COMMON /CONTRL/
. A DAY . »TIME s INIT
B STAFT sIER yKNU
e e e s e G A KOR . s IP »IR
D sNLIB »NPAGE »FAC
N - R - . . . -
C OUTPUT STORAGE FOR CURRENT TIME STEP...
_ ... . G
ISH 0008 COMMON /CUTPUT/
R e A . Q1 (30,30) »Q2(30,30) .. »DL1(30,30}
’ B .,DZ (30,30) »D (30,30} yEN(30,30)
e e e B GHUFL302 o 28030,30) SHLFOUT(30,30)

c

_ ... € CURRENT.VARIABLES
c

_IsNgoo?  _ COMMON /NOW/

00087190
00087200
0B067300
00087400
Do0s7500
00087600
00087700
00087800
00087900
00088000
pOOLE100
00068200
000582300
00088400
0e0&8500
00988600
00088700
000856800
00088900
00089000
00089100
00089200
00089300
00089400
00059500
00085600
00039700
00089400
Q00689900
¢0090000
00090100 -
00090200
00090300
00090400
00090500
00090600
00090700
00090300
00050500
00091000
00091100
00091200
00091340
00091400
00091500
00091600
00091700
00091800
00091900
00092000
00052100
00092200
00092300

1
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®LEVEL

ISN

ISN

ISH
IsH

. ISN

ISH

ISH

. ISN

- ISN

ISH
ISH
ISN

. ISN

ISH
ISH

.. ISN

ISN
ISN
ISH

.. ISN

. ISN

ISN

- ISN

ISH

ISN

.. ISH

ISH
IS
IsH

. ISN

ISH

.. ISN

ISN
ISN

TSN

ISH

1SN

. IS

2.3.0 (JUNE 78) COMPUT 05/360 FORTRAN H EXTENDED DATE 80.023/16.15.31
A 0TI sD3 s »05 +FO »AMAD 00092400
: B . ,Fl 00092500
€ vennn cenveanan ceraiaaeeas . et ataeiaeesteseeaseiiiairaaeanan 060092600
¢ 00092790
0010 1000 FORMAT{1X,AB) 00092600
o C CONVERT & SET VALUE 00092900
c 00093000
0011 CALL SET 00053100
c 00093200
C SET TIME 00093300
c . 00093400
ool . TIMEL=0. 00093500
0013 NSW=1 00093690
e014 . . .. N=1 00093700
0015 50  TIME=TIMET(N] 00093800
c 20093900
€ SET NUCLIDE 00094000
c. : 80094100
0016 DO 110 KNU=1,NON 00094200
0017 TI=TITCKNY) 00094300
c 00094400
0018 IF (TIMEL.LT.TI .AND. TI.LT.TIME) 60 TO 13¢ . 00056500
0020 G0 TO 140 ‘ 00094600
0021 130 TIME=TIL $0054700
noze NSW=0 00094500
0023 140 IF(TIME.ES.0.) GO TO 100 00094900
c 00095000
0025 TIMEL=TINE 00095100
0026 TAFT=TIME-TIL 00095200
0027 ... ... D2=DIT(KNU) 00095309
0028 D4=D4T{KNU) 00095400
no29 . DB=DSTCKNU) 80095500
0030 PO=POT(KNU) 00055600
0031 . AMAD=AHADT{KNU) 00095700
€ 0095800
0032 . GALL LOCATE (1,KNU,IP,IR} 00095900
0033 IF(IP.EQ.0) GO TO 119 00096000
0035. . F1=FW(IP)/F2D(IP) 00096100
0036 HLF (KNU)=PHLF(IP) 00096200
c. o 00096300
€ SET ORGAN 00096400
...t s 00096500
0037 DO 120 KOR=1,NORG 00056600
0038 CALL LOCATE{KORG{KOR),KNU,IP,IR} 00056700
0039 HLFOUT(KORKNU)=0.0 00056800
0040 . __...... . IFLIP.EQ.0) GO TO 120 20096900
0042 I0(1,KNUI=IDZ{ IP) 50097000
0043 ID(2,KNU)SLACIP) 00097100
0044 HLFOUT{KOR , KNU)=BHLF{ IP) 00057200
0045 IF tIP.EQ.B) GO TO 120 00097300
T 00097400
0047 IF (NOPT.EQ.1) CALL INHAL 00097500
0049 IF (NOPT.ER.2 .OR. NOPT.EG.3) CALL INTAKE 00097609
Q051 ... .. 120.. CONTINUE o e 00897700
0052 110 CONTINUE 00057800
N 10097900
0053 CALL SOLOUT 00098600
0054 IF(NSH.EQ.1) N=N+1 400968100

PAGE
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t

HLEVEL 2.3.0 (JUNE 78]  COMPUT 05/360 FORTRAN H EXTEHDED
ISH 0056 H5U=1 )
15H 0057 0 TO 50
15H 0058 100  COHTINUE
c . .
15K 0059 900 RETURN
151 0060 T

DATE 80.023/18,15.31

00098200
goo78300
000984900
00098500
000398400
00098700

PAGE
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*LEVEL 2.3.0 {JUNE
REQUESTED OPTIONS:

OPTIONS IN EFFECT:

. c
ISN 0002
c
c
Cc
c
c
ISH 0003
. c
c
c
ISN 0004
[
C
C
ISN 0005
c
c
c
ISN 0006
c
c
. c
ISN 0007
c
c
.. €
ISN 0008

78)

05/360 FORTRAN H EXTENDED

HAME(MAIN} MOOPTIMIZE LIMECCUNT{6Q) SIZE(MAX) AUTODBLINOME)

SOURCE EBCDIC NOLIST NCDECK OBJECT MAP NOFGRMAT NOGOSTHMT NOXREF HOALC NDANSF TERM IBM FLAGII}

SUBROUTINE INHAL

INHALATION

SS=SSDSESE=E====ECC c o H H o] N

REAL¥S DRGNAM,DAY
INPUT. ..

COMMON /INPUT/
A HEADI[18)
B sKORGI 30}
C sMASS(30)
D »ID{2,30)
E sTITL30)
F sD3ITI30)
G sPOTI30)
H SUNIT

BIOLDGICAL LIBRARY RECORD .

COMHCHN /BIOLIB/ .
1z (3000)
»IDZ (3000}
yBHLF (3000}
F2D (3000}
$EY (3000}

monWre

DATA TABLES...

COMMON /TABLES/
ORGNAM{ 23}
»GISI(3)
$F3L2,3)
F6(1,3)

2 TE(4,3)

MHoOmDP>

CONTROL PARAMETERS...

CoMMON /CONTRL/
A DAY
5] s TAFT
c sKOR
D sNLIB

00093800
00098500
oco99000
06099100
0o099200
00099500

»LABEL(18)
1 NON
+1KLASS(30)
sNOPT
sTIMET(S)
+D4TI30)
»AHADT{30)

s LA 13000)
»KODE (30001}
sFH {3000}
+ED (3000}

»ORGMAST{23,2)
sGIUL(3)
WFG2,3)
1 T3(253)
»T6(1,3)

» TIME
2 IER
s IP
sNPAGE

DUTRUT STORAGE FOR CURRENT TIME STEP...

COMMON /OUTPUT/
A Gl (30,30)
B D2 (30,30)
C +HLF{30)

sQ2030,30)
»D (30,30}
»Q030,30]

===00095400
00099500
008955600
0C099700
00099800
00039900
sNORG 00100800
JHZ30) Q0100100
yHETAIN(30) 00100200
sMOPT 00100300
»DTIHE 00100400
+D5T(30) 00100500
»IUNIT 00100400
00100700

00100800

00100900

00101000

00201140

+META  (3000) 09101200
PHLF  {300%) 002013500
+FA (3009) 00101400
»ER (3000) 00201500
09101600

00101700

001014830

00101900

00102000

»GISI3) 00102100
»GILL{3) gelezz200
sF5(G,3) 00102300
2 TG2,3) 00102400
' 00102500
00102600

00102700

opl02800

00102900

» JHIT 00103000
1 KNU 00103100
+IR 00103200
+FAC 00103300
00103400

00103500

00103600

00103700

sD1030,30) 00103800
+EN(30,30) 00103900
+HLFOUT(30,30) 00104000

DATE 80.023/18.15.31
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#LEVEL

ISN

ISNH
ISN

ISN
ISN

ISN
ISN

ISN
I5N
I5H

2.3.0 [JUNE 78} INHAL 05/360 FORTRAN H EXTENDED DATE 80.023/18.15.3%
C 001041800
€ CURRENT VARIABLES 00104200
c 00104300
0009 COMMON /NCW/ 001049400
A TX »03 »De 205 + PO s AMAD 00104500
B »Fl 00104600
C oinevnnnnnn P T T R T LR R E R 00104700
0010 IF {KORGIKOR).EQ.8) GO TO 100 ) 00104300
o001z IF {KORG({KOR).GE.19) 6D TO 200 00104900
c 0005000
C OTHER THAN LUNG AND GI-TRACT 00105100
c 00105200
0016 CALL ORGAN 06105300
pols 6D TO 500 00105400
[ 00105500
C LUNG 00105600
c 00105700
0olé 100 CALL LUNG - 00105800
0017 G0 TO 500 0105900
c 00106000
C GI-TRACT O0LH6L00
.G 00105209
0018 200 CALL GI 00106300
0gl9 BO0 RETURN 00106400
020 END 00106500
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#LEVEL 2.3.0 tJUNE 78) o : 05/360 FORTRAN H EXTENDED DATE 60.023/18.15.32 PAGE 1
REQUESTED OPTIONS:

OPTIONS IN EFFECT: NAME{MAIN) NOOPTIMIZE LINECOUNT(&0) SIZE{MAX) AUTODBLINDNE}
SOUHCE_EBCDIC NOLIST NODECK OBJECT MAP NOFORMAT MOGOSTHMT NOXREF MOALC NDANSF TERM IBM FLAGII)

... ISN 0002 . . SUBROUTINE LUNG . : 00106600
[ 06106700

C TGLM EVALUATION .. . G0106800

c Q0106900

c . 40107900

C ======zcc=ss=== COMMON ===E===rrooossSEsSEsssSSSoossEEzEE=mEE=oSEER(0107100

ISH 0003 . . . REAL%8 ORGNAM,DAY 60147200
ISN 0004 REAL¥S 3 . ’ 001067300

L ISN 0005 . .. . REAL¥S RAMDA , RAMDX , RAMDI , RAMDH , RAMDR 00107400
’ c - 00107540

€ INFUT... . 00107800

c 00107700

ISN DOO&E COMMON /INPUT/ 00107300

A HEAD{18) » LABEL(18} »NORG 00107300

B.. ,KORG(30} . »NON WyNZL30) 00108000

c +MASS(30)} SKLASS(30) »METAIN(3D) 00105100

- - — ..D L aID(2,30) C .. sNOPT . »MOPT 0g1ps8200
E STIT(3D} sTIMETIB) sDTIME 00108300

F sD3TC30) »D4T(30) sD5TI30) 00108400

] »POTI30) »AMADTI(20) s IUNET ¢0108500

H sUNIT 00108500

[ BpO10BY00

C BIOLOGICAL LIBRARY RECORD ... 00108500

c - DOLOE8900

.. I5N 0007 . . _COMMON /BIOLIB/ 00105000
A Lz £3000) LA {3000) JHMETA  (3009) 00109100

B »IDZ (3000) sKODE  (3000) +FHLF  (3000) 00109200

C »BHLF (30003} +FH (3000) WFA (3000) 00109300

.b . »F2D (3000) sED (3000) +EN {3000) oglo94aco

E »EY {3000) 00109500

. . 00105600

€ DATA TABLES... 00109700
AR A . . - 10109500
ISN D008 COMMON /TABLES/ 00109500
o A ORGMAM(23) +ORGMAS(23,2) +BIS(3) 00110000

B sGISI(3) sGIVUL(3) »GILL{3)} 00110100

c sF3(2,3) $Fal2,3) +FB(4,3) 00ilQzoc

o} 3F6(1,3) 2T3(2,53) »T4(2,3) 00110390

E  aT5(4:3) .. .aThl1.3) 00110400

c 00110500

eimimman in een. © CONTROL PARAMETERS... . ... L . . . 001104600
c 006110700

ISN D009 .. .. ~ COHMON /CONTRLS . 00110800

A DaY »TIME sINIT 001199089

- - B S»TAFT .. .. . »IER »KNU 00111000

[ SKOR »IP »IR 00111100

oo D0 SHLIB . #sNPAGE .. sFAC 00111200

o - 00111300

oo e ©.OUTPUT _STORAGE FOR CURRENT TIME STEP... . ' 00111400
c 00111500

_.ISN 0010 _ ... .. ... COMMON /OUTPUT/ . . 00111600
A a1 {30.30) »Q21030,30) »01{30,30) . 00111700

B D2 (30,300 B (30,30) JEN(30,30) 00111800

TT-08—E¥78LONd
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#LEVEL

I8N

057360 FORTRAN H EXTENDED
T SHLF(30) +@030,30) »HLFOUT(30,30)
<
C CURRENT VARIABLES
c ‘
0011 COMMON /NON/
.. A . TI .. D3 D% »05 PO »AMAD
8 LR
. DR Ceeeasesrrsaesainases
0012 DIMENSION Q1PO(4),D1PO(4),AJ(%)
0013 DIMENSION BJ(4) 5 CJ14) 5 DJ(&)
0014 EXP($) = DEXP($)
0015 q1p=0.
0016 D1P=0.
0017 Q1P2=0.
0018 D1P2=0.
0019 q2pP=0.
-0020 D2P=0.
o021 azp2= 0,
ooz2 DzP2= 0.
0023 G1P31 = 0.
0024 Q1P32 = 0.
002s | QIP: = 0. .
0026 DIP3L = 0.
0027 D1P32 = 0. .
0028 DIP3 = 0.
0029 G2P31 = 0.
0030 Q2P32 = 0.
0031 92P3 = D.
0032 D2P31 = 0.
0033 D2P32 = 0.
0034 D2P3 = 0.
. . C
0035 RAMDR = ALOG(2.0)/PHLF(IF)
0036 RAMDHB = ALOG(2.0) / T5(4>KLASS(KNUY)
0037 RAMDIB = ALOG(2.0) / T6(1,KLASS(KNU))
0038 RAMDH = RAMDHB + RAMDR
0039 RAMDI = RAMDIB + RAMDR
I - .
0040 IF (KLASS{KNU).ER.1) EMC(KOR,KNU)=ED{IP)
o042 IF (KLASSIKNU).EQ.2) EN(KOR,KNU)=EWEIF)
0044 IF (KLASSIKNU).ER.3) ENCKOR,KNU)=EY({IP)
Y - . .
0046 Cl= PO*DS
0047 . C2% B1.1S*EN(KOR ,KNU)/ORGMASCKORGIKXOR ) ,MOPT)
0048 €3 = PO # D4
0069, __ . . __IF (TIME.GT.TI) GO TO 200
c
...... £ ==========m===-a= PULMONARY REGION —---
c
.Bo5L . 0D 200 I=1,4
0052 RAMDA=ALOG(2,0)/T5(I,KLASSIKNU)) + RAMDR
0053 . AMI)= (1.-EXP{-RAMDA%TIME)) / RAMDA
0054 IFIAJ(I).LT.0.) AJUI)I=TIME-0.5%RAMDANTIME#®2 +RAMDARNZHTIMER#3/6.
0056 .. ... QIPR(Y) = CI* F5(I,KLASS{KNU))#AJ(L)
0057 Q1p = Q1P +Q1PO{1)
o058 DIPOLIT = C2% F5(I,KLASSIKNUY) # (TYIME-AJ(Y))/RAMDA 3 Cl
[
0059 IF{D1PO(I).LT.0.) DIPD(I)=C2#F5(I,KLASS(KNU) J%(0.5¥TIME®#2

2.3.0 {JUNE 78)  LUNG

DATE £0.023/18.15.32

00111900
60112000
00212100
00112290
00112300
00112400
00112500
00112600
00112700
0112800
00112500
0B113090
00113100
00113200
00113300
00113400
00113500
00113600
00113700
00113800
00113900
00114000
00114100
00114208
00114300
00114400
00114500
00114600
0o1L4700
001143800
00114900
00115000
00115100
00115200
00115300
00115400
00115500
00115600
80115700
00115500
00115900
001216000
00116100
001162900
00116390
00116400
00116500
00116600
00216700
00116800
0016500
00117000
00117100
00117200
00117300
00117400
60117590
001175600
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DATE B0.023/18.15.32

#LEVEL 2.3.0 (JUNE 78) LUNG 05/360 FORTRAN H EXTENDED
A -RAMDAHTIMEH##3/6.) # Cl 00117700
. c . 00217800
ISN 0061 D1P = DIP + DIPG(T) 00117900
ISH 0062 100 CONTINUE 05118000
C , 00118100
e e e L mmmmmcsmm—— ====== T-B REGION e e e 00118200
c 00116300
ISN 0063 . DD 156  J=1,2 00118400
ISN 0064 RAMDX = ALOG(2. D)/TQIJ,KLASS!KNU]) + RAMDR 00116500
. ISH 0065 CJEJ) = (1. - EXP{-RAMDX ¥ TIME )1 / RAHDX 00118600
ISN 0066 IF( CJ(JI.LT.0.) CJ(J) = TIME - O.5XRAHDX#TIMEw®#2 00118700
. A + RAMDXu#2Z#TIME®*3/5. 00118800
ISN 0068 QIPO(J) = C3% FolJ,KLASSIKNU)L # CJ{J) 00118900
... IS4 0069... . ... QIP2.= Q1P2 + QIPG{J) 00119000
c 00119100
IS 0070 D1POLJ) = C2#C3# F4lJ,KLASS(KNU)) # (TIME - CJ(J)) / RAMDX 00119200
ISN 0071 IFL D1PO(J).LT. 0.) 00319300
A DIPD{J)=C2¥C3% F4(J,KLASSIKNU] )#( 0. S¥TINE**2-RAMDXHTINEN#3/6.) 00115400
ISN 0073 plPZ = D1P2 & D1PO(J) 00119500
ISN 0074% 150 CONTINUE 00115600
c 060119700
v s rs e mam B wememmm—————————— LYMPH HODE --- 00115800
C 00119900
. ISN D073 ... EI1 = {1. - EXP{- RAMDI#TIME)) / RAMDI 00120000
I5H 0076 IF( EX1 .LT. 0.) EI1 = TIME ~ RAMDIXTIME##2 /2.+RAMDI#2¥TIME¥#3/600120100
..... _ISN 0078 EH1 = (1. - EXP{~ RAMDHTIME)) / RAMDH 00120200
I ISH 0079 IE( EH1 .LT. 0.3 EHI = TIME-RAMDHSTIME¥*2/2. + RAMDH#*Z#TIME##3/6.00120300
<0 .. ISH D081 ERLl = t1. - EXP(~RAMDR TIME}} / RAMDR 00120400
[ 2] ISN 0082 1F{ ER1 .LT. 0.) ER1l = TIME-RAMDR®TIME##2/2. + RAMDR#%2#TIME##3/6.00120500
I RO PO - . N 00120600
ISN 0084 ERH1 = ( EXP(-RAMDR#TIME) - EXP(-RAMDH®TIME}} / (RAMOH - RAMDR) 00120700
... ISN 0085 IF( ERH1 .LT. 0.) ERH1 = TIME - TIMEx#2 # {RAMDH+RAMOR) /2. 00120600
A +TIME##3%(RAMDH##2 + RAMDH#RAMDR + RAMDR*%2) /6. 00120900
- 00121000
ISN 00B7 IFIKLASS{IKNU) .EQ. 3) 60 TD 250 00121100
. . . R . 00121200
ISN 06089 RIP3 = C1¥RAMDHB*F5{4,KLASS(KNU))IHF6(1,KLASS(KNU}) / RAMDH 00121300
st A .. .. ®( EIl -~ TIME 3 EXP(-RAMDI % TIME} ) 40121400
1SN 0090 IF( Q1P3 .LT. 0. ) GQ1P3 = CI#RAMDHBXF5(4,KLASSIKNU}) 00121500
- A % F6LL1,KLASSLKNU) )Y # TIME#%2 00121600
B #{0.5 - RAMDI®TIME/3 +(RAMDIXTIME }#¥%2/6.)00121700
_ e 03221800
ISN 0092 01P3 C1¥82*RAMDHB*F5(Q,KLASS(KNU)) % F6({1,KLASS(KNU)) / RAMDH 00121900
I AL #((TIME - EIL)/ RAMDI ~ (EIL1-TIMEXEXP(-RAMDIXTIME)}/ RAHDI) 00122008
ISN 0093 IF{ DIP3 .LT. 0. ) D1P3 = C1*C2¥RAMBHB*F5(4,KLASSIKNU)} 00122100
U . T - . ... % F&(1,KLASS{KNUI) # TIME#*X3 - 00122200
B #* ( 1 ~RAMDI®TIMES 2. + (RAMDI®TIME)#¥2/ 4. ) /6. 00122300
e - . - 80122400
ISN 0095 GO TO 260 00122500
e e . . . R 00122600
ISN 0096 250 CONTIMUE 00122700
— I8N 0097 CEIHL = ( EXPU-RAMDI#TIME) - EXP(-RAMDH#TIME}) / (RAMDH - RAMDI) 00122830
ISH 0056 IF( EIH1 .LT. 0.) EIHl = TIME - TIME*2 % {RAMDH+RAMDI) /2. 001229060
e+ rsrs A FTIMEMH3%(RAMDH##2 + RAMDH®RAMDI + RAMDIN#Z) /6. . . 00123000
ISN 0100 R1P31= C1*RAMDHB®F5(4,KLASSTKNUI) # F6(1,KLASSIKNUY) 7/ RAHDH 061231090
e e AL # [ EIl =~ EIH1) . 00123200
ISH 0101 IF(Q1P31 .LT. 0.) Q1F31 = Cl*RAHDHB ¥ F5(4:KLASS(KNU)) 00123300
A ¥ Foil,KLASS(KNU}) * TIME##2 %{0.5-TIHE#(RAMDH+RAMDI)/6.) 00123400
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%LEVEL
1SN
ISH

ISN

ISH

IsH
ISN
ISN
ISH
ISN

"IsH

ISN
ISN
L ISN

ISN
ISN
TSN

ISN

ISN

. ISH
ISN
.. I8N
1SN

. ISN
IsSN
CISN
-ISN

.. ISN

ISN
IsN
ISN

2.3.0 (JUNE 78)

0103
0104

0106

0108 .

0lie

0111

0112

0114

0115

0117

0119

121

C

012z . ...
c

0123
01249
0125

[
c

0126

R1P32 =

eI g @ > m > »

Q1P3 =

" p2P3E

D1P32

o» P > b P

LUNG " . DS/360 FORTRAN H EXTENDED

DATE 80.023/18.15.32

CL*RAMDHB*F5(4,KLASSIKNU) 3#(1.-F6( 1, KLASS{KNU) I} / RAMDH 00123500

# { ER1 -~ ERH1 )

IF( Q1P32 .LT. 0. 7 Q1P32 = C1#RAMDHB*F5{%,KLASSIKNU))

# (1.- F&G(1l,KLASS(KNU))) / RAMDH
s TIME#¥2 # (0.5 - TIHE#(RAMDH + RAMDR)/6.)

IF(PHLF(IP}.GT.1.E45) Q1P32 = C1¥RAMOHB¥FS(4,KLASSIKNU))

#(1.-F611,KLASS{KNU}Y) / RAMDH
#(TIME-EH1)

IF(PHLF{IP).6T.1.E+5.AND.QLIP32.LT.0.) RIP32=C1#RAHDHB

#(1.-F6(1,KLASS{KNUI))
# FB(4,KLASS(KNU ) I¥TIME##2 /2.

Q1P3Ll + QIP32

= Cl*CZ*RAHDHB*FS(QsKLASS(KNU)I*F6[1,KLASS[KNU)J / RAMDH

#({ TIHE ~ EIl1 ) ~ RAMDI - { EI1 - EHl ) / (RAMODH-RAHDI) )

IFt DI1P31 .LT. 0. ) DI1P31 = Cl*C2¥RAMDHB*F5(4,KLASSIKNU)}
#FEI1,KLASSIKNUII# 1./6 #TIMHE*%3

= C1¥C2=RAMDHBH*FS(4, KLASSIKNUY 411, ~F6(1,KLASSE KNU ) ) )/RAHDH

(RAMDH-RAMDR) )

IFt DIP32 .LT. 0. ) D1P32 = CLl*C2¥RAMDHBXF5(4,KLASSIKNU))
#{1.=F6T1:KLASS(KNU) ) )%#1. /76 . XTIME**3

IF(PHLF{IPY.6T.1.E+45) D1P32 = C1*C2%RAMDHE*(1.-F6(1,KLASS(KKUY))

#({ TIME - ER1 )} / RAMDR - (ER1 - EHl } /

*¥F5(G,KLASS(KNU)) / RAMDH
®(TIME##2/2.-[ TIME-EH1)/RAMDH)

IF(PHLF(IP}.GT.1.E+5.AND.D1P32.LT.0.) DIP32=0.

D1P3 = D1P31 + D1P32

260 CONTINUE
QL{KOR,KNU) = Q1P + Q1PZ + Q1P3
D1{KOR,KNU) = D1P # D1P2 + D1P3
GO TQ %00

200 CONTINUE

.C .
C AFTER TERMINATION OF INHALATION

S PULMONARY REGION

001234600
001237090
00123800
00123900
00124000
8601246100
00E24200
00124300
0124400
00124500
00124600
060124700
00124500
00124900
00125000
Q9125100
00125200
00125300
00125500
00125500
00125600
00125700
onl25500
0125390
00126000
00126100
Doi2ézZ00
00126300
00126400
00X26500
COL26600
DD126700
00126800
00126900
00127000
00127100
00127200
00127300
00127400

DO 300 I=1,4%

RAMDA =

ALDG(2.0)/TS{I,KLASS(KNU)) iRAMDR

AJUI)=(1.-EXP{-RAMDA®TI) ) /RAMDA

wem o JFCAJUINLLT.0.) AJCI)=TI-0.SHRAMDARTIN®Z .,
QRLPOCI}=CL#FS(T,KLASSIKNU) }#AJ(T)
BJII)=(1.-EXP{-RAFMDA%TAFT) )/RAMDA

IF(BJ(I) AT.0. ) BIIITAFT-0. 5URAMDANTAFTHZ.
Q2P = Q2P + QIPO(I}*EXP(-RAMDA#TAFT)
D2P = DZP + C2%F5{I,KLASS(KNU)I#AJIII¥BI(I) % C1

300 CONTINUE

e mwmmm s m = . T-B REGION --—-

.. DD 350 J=1,2.
RAMDX = ALOGIZ.0) / T4tJ,KLASS(KNU)) + RAHDR
_ CJUJ) = (1. - EXP(-RAMDX * TI)) / RAMDX

00127500
00127600
00127700
00127800
00127500
00125000
00126100
00125200
061258300
00128400
00128500
00128600
00125700

--==00128800

00128900
00129000
00129100
00129200
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#LEVEL
TSN

ISH
ISN

cee SN
ISN

" an
ISN

ISN
ISN
ISN
ISN
ISN
ISN
.o -ESN
ISH

ISN

ISN
ESN
ISN
... ISN
ISN
ISN
ISN
ISN

“ISN
TSN
TSN
. ISR
IS
_ISN
1SN
ISN

. ISN
ISN
___IsN

~...ISN
I8N

2.3.0 (JUNE 78) LUNG

0142 IF(CJCJY.LT.0.) CHJI= TI ~ 0.5% RAMDX # TI #w2 00129300
A . + RAMDX®NOHTIN®3/6. 00129400
0144 BJ(J) = (1. — EXP(-RAMDX * TAFT)) / RAMDX 00129500
0145 IFIDJEJ)Y.LT.0.) DHJI)= TAFT = O.5HRAMDX * TAFT##Z . 00129600
A ) _+ RAMDXs#2¥TAFTH#3/6, 20129700
0147 _. ... QIPOCJISCS * FGC(J,KLASSIKNUY) # CJ(J). L 20129800
0148 Q2P2= R2P2 + GL1PO(J) % EXP({-RAMDX # TAFT) £40129900
. .C.. . . . ' 20132000
0149 D2P2= D2P2 + C24C3 # F4(J,KLASS(KNU)} # CJ(J) * BJ(J) 20130100
6150 350 CONTINUE 00130200
c 00130300
T 00130400
' 00130500
e B mmmm LYMPH NODE === 00130680
c 00130700
0151 EIZ = (1. - EXP(-RAMDISTI)) / RAMDI . 00130800
0152 IFC EIZ .LT. 0.) EI2 = TI - RAMDISTI#®2 /2, + RAMDI#x2¥TIx3 / 6. DO130900
0154 EH2 = (1. = EXP{~RAMDH®TI)) / RAMDH 00131600
0155 IF( ENZ .1T. 0.} EHZ = TI - RAMDH#TI#®2 /2. + RAMDHws2#TI*%3 / 6. 00131100
0157 . ERZ = (1. - EXP{-RAMDRTI}} / RAMOR 00221200
0158 IFC ERZ .LT. 0.) ER2 = TI - RAMDRWTIN®Z /2. + RAMDR#%2¥TIN#3 / 6. 00131300
0168 __...... . ERH2 = ( EXP(-RAMDR¥TI) - EXP(-RAMDH®TI)) ¢/ (RAMDH - RAMDR). = .. 0013400
0161 IF( ERHZ .LT. 0.) ERH2 = TI - TI#¥2 * (RAMDH + RAMDR) / 2. 00131500
A+ TI#N3 % (RAHDH*%2 + RAMDH¥RAMDR + RAMDR¥®2) / 6. 50131600
0163 GHL = C1 # F5{4,KLASS(KNU)) % EH2 20131700
c 00131500
0164 EI5 = (1. - EXP{-RAMDIXTAFT}) / RAMDI $0131900
0165 IF( EI3 .LT. 0. ) EI3 5 TAFT-RAMDINTAFTS##2/2, +RAMDI#XZ¥TAFT#43/ 6.00132000
0167 EH3 = (1. - EXP(-RAMDH¥TAFT)) / RAMDH 20132100
0166 ... ... .. IF( EM3 .LT. 0. .) EH3 = TAFT-RANDHXTAFT##2./2. sRAMDH**Z¥TAFT#%3 /6.00132200
0170 ER3 = (1. - EXP(-RAMDR®TAFT)) / RAMDR 00132300
017 IF( ER3 .LT. 0. ) ER3 = TAFT-RAMDR®TAFT#%2/2.+RAMDR¥*2¥TAFTHXZ /6.00132400
0173 ERH3 = { EXP(-RAMDRTAFT) - EXP(-RAMDH¥TAFT)} / (RAMDH - RAMDR} 00132500
0174 . IFC ERH3 .LT. 0.) ERH3 = TAFT - TAFT®*%2 % (RAMDH + RAMDR) # 2. 00132400
A+ TAFT#=3 % (RAMDHw%2 + RAMDH#RAMDR + RAMDR®¥2) / é. 00132700
T - . 00132800
0176 IF{KLASSIKNU) .EQ. 3} GO TO 400 00132500
.- o . o 50133000
0176 Q1P3 = CISRAMDHB*F5{4,KLASSIKNU) J#F6[1,KLASSIKNUI) / RAMDH 00133100
LA #( EIZ - TI % EXP(-RAMDI % TI) ) 00133200
0175 IFC G1P3 .LT. 0.) QIP3 = CI*RAMDHB#F5(4,KLASS(XNU)) 00133300
, A . . # F6I1,KLASS(KNUT) % TIns2 00133400
B #(0.5 - RAMDITI/Z +{RAMDI#TI)¥%Z2/6,) 00133500
0181 ... . G2P3 = Fol1,KLASS(KNU)) # RAMDHB # QH1 % TAFT # EXP(-RAHDI#TAFT) 00133600
A + BIP3 # EXP(-RAMDI # TAFT) 00133700
0182.._._ ... .D2P3 = C2 % F6(1,KLASS(KNU)) * RAMDHE * BH1 / RAMDI ~ pol33ace
A # ( EI3 - TAFT # EXP(-RAMDINTAFT) ) 00133500
0183, .. ... IF{D2P3.LT.0) D2P3=C2%F6{1.KLASSIKNUI) % RAMDHB = QHL » TAFT#*2 00134000
A #(0.5 - RAMDI¥TAFT/3 +(RAMDINTAFT)®%Z / 6. ) 00134100
0185 _D2P3 = D2P3 + C2¥QIPIXEI3 00134200
0156 GO TO 456 00134300
0187 _ 400 CONTINUE 00136490
0188 EIH2 = ( EXP(-RAMDI¥TI} - EXP(-RAMDHXTI)) / (RAMDH - RAMDI) 00136500
0169 . ... .. IFt EINZ .LT. 0.) EIH2 = TI - TI¥%2 % (RAMDH + RAMDI) /. 2. 00134600
A+ TINN3 % (RANDH®¥Z + RAMOHXRAMDL + RAMDI®#2) / 6. 00134700

0191 EIH3 = ( EXP(-RAMDINTAFT) - EXP{-RAMDHXTAFT)) / (RAMDH ~ RAMDI) . 00136800 .
0192 IF( EIHS .LT. 0.) EIHS = TAFT - TAFT*%2 % (RAMDH + RAMDI} / 2.  DO0134500

' O05/360 FORTRAN H EXTENDED

A+ TAFT%¥3 ¥ (RAMDH¥*#2 + RAHDHXRAMDI + RAMDIX%2) / 6. 00135000

DATE 60.023/18.15.32
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4LEVEL 2.3.0 (JUNE 78) NG 057366 FORTRAN H EXTENDED DATE 80.023/18.15.32 ° PAGE 6

ISH 6194 © Q1P31 = C1*RAMDHBH#FGS(4,KLASS(KNUY} # F6{1,KLASS(KNU)) / RAMDH 00135100
A # { EI2 - EIH2) 001355200

ISN 0195 IF(QLP3]l .LT. 0.) Q1P31 = CI1#RAMDHB # F5(4,KLASS(KHU)} 00135308
A # FOU1,KLASSIKNU)) ¥ TI#¥#2 # (0.5 - TI*(RAMDH+RAMDI) / 6.) 00135400

ISN 0197 Q1P32 = CL¥RAMDHB#FS5(4,KLASS(KNU)} #(1,-F&6(1,KLASS(KNU))) / RAMOH 00135500
. A # ( ERZ ~ ERH2 ) 00135600

ISH 0198 IF(Q1P32 .L7. 0.) Q1P32 = CI#RAMDHE # FE(4,KLASS(KNU]) 00135700
A # (1.- F&(L,KLASS(KNU)}) / RAHDH 00135200

B # TIw#Z # (0.5 - TI#(RAMDH + RAMDR} / 6. ) 00135500

ISN 0260 IF(PHLF(IP}.6T.1.E+5) Q1P32 = C1*¥RANDHB*F5(4,KLASS(KNU)) 00136000
A #(1.~F6{L,KLASS(KNU))) / RAMDH 00136100

. B #{TI - EM2) 001346200
ISH 0202 IF(PHLF{IP).GT.1.E+5.AND.Q1P32.LT.0.} QLP32 = CL¥RAMDHB Q01346300
A #(1.-F6I1.KLASS(KNU) 3} 60136400

B # F5l4,KLASSIKNU) I=TI#x2 / 2, . 00136500

ISH 0204 Q2P3 = QHI#F6(1,KLASS(KNU})*RAMDHB # EIH3+QLP31=EXP(-RAMDIHTAFT} 00136600
A + QH1#{1.-F6{L1,KLASS(KNU))) # RAHODHB # ERH3 . 00136700

B + R1P32 ® EXP(-RAMDR * TAFT) 00136800

ISH 0205 IF(PHLF(IP).GT,1.E+5) Q2P3 =QH1#F&6[1,KLASS(KNU) J¥RAMDHBREIH3 00136500
A + QlP31l # EXP(-RAMDI*TAFT) 00137000

B +QH1¥(1.-F6(1,KLASSUKNU) ) i#RAMDHB*EH3 00137100

c + Q1P32 # EXP(-RAMDR®TAFT) ¢0137200

c 60137300

ISN 0207 p2P3l = C2#F6(1,KLASS{KNU))I*RANDHB %((EI3 - EH3) / (RAMDH-RAMDI)) C0137400Q
ISH 0208 IF(D2P31 .1T. 0.} D2P31 = CZ%F6(1,KLASS(KNU}) # RAWDHB % TAFT 00137500
A # { 1. ~ TAFT ¥ (RAMDH + RAMDI) / 2. 00237500

B + TAFT#¥2#{RAMDH®¥2 + RAMDH # RAMDI + RAMDI®x2) / 6. } ’ 00137700

ISH 0210 pep32 = C2#(1.-F6(1,KLASSIKNU) ) I#RAHDHE®({ER3 - EH3) 00137500
A (RAMDH ~ RAMHDRY} 00137900

ISH 0211 IF{D2P32 .LT. 0.) D2P32 = C2%#(1.-F6(1,KLASS(KNUII] 3 RAMDHB XTAFT 00135000
A # (1. = TAFT # (RAMDH + RAMDR) / 2. 00138100

. B + TAFT#%2%#{ RAMDH##2 + RAMDH % RAMDR + RAMDR *¥2 ) / 6. ) 09138200
ISN 0213 IF(PHLF{IP}.6T.1.E+5) D2P32 =C2 # (1.-F6{1.KLASS(KNU))IHRAMDHB 00138300
A #(TAFT ~ EH3) / RAMOH 00138400

ISN 0215 IF(PHLF(IP).GT.1.E+5.AND.D2P32.LT.0.} D2P32 = CZ*RAMDHB 04133500
A #(1.-F6(1,KLASS(KNU) ) 00138600

B8 #TAFTH#Z / 2. 00138700

ISN 0217 . IF(PHLF(IP).GT.1.E+6) ERI=TAFT . of138600
ISN 0219 D2P3=(D2P31+D2P32 )¥QH1+C2*(Q1P31#EI3+Q1P3I2#ER3) 00138900
c 00139000

ISN 0220 450 CONTINUE 00139100
c 00139200

ISN 0221 QE(KOR,KNUY = Q2P + G2P2 + Q2P3 06139300
ISN 0222 . D2(KOR,KNU} = D2P + D2P2 + D2P3 + DI(KOR,KNU} 08139400
ISN 0223 O (KOR,KNU} = DZ{KOR,KHU) 00139580
. ISN 0224 . 900 RETURN . 00139600
C : 00139700

ISN G225 ... EHWD B 00135600

TT—08—€¥81ONd



#LEVEL 2.3.0 (JUNE 78) 0S/360 FORTRAN H EXTENDED DATE 80.023/18.15.35 PAGE 1

REGUESTED OPTIONS:

OPTIONS IN EFFECT: NAME(MAIN) NOOPTIMIZE LINECOUNT(6Q) SIZE{MAX) AUTCDBLINONE)
SOURLCE EBCDIC HNOLIST NODECK OBJECT MAP HOFORMAT NCGOSTMT NOXREF NOALC HOANSF TERM IBM FLAG(I)

11—08—E¥8LONd

— 6 8 -

o c . 00139900
ISN bog2 SUBROUTINE GI . 00140000
c 00140100

C GI-TRACK MODEL 00140200

[ 00140300

C 00140400

ISN 0003 . REAL*S DIME,DAFT,DI,RAMDR.S 00140500
C ======z=zrmz=s COM M ON ses=sssssssss=sssssss=zsoozsssoszs=ossx===00140600

LISN 0004 _REAL*S ORGNAM,DAY L 00140700
[ 00140800

C INPUT,.. 00140500

c 00141000

ISN Q005 COMMON /INPUT/ 00141100
A HEAD(18) »LABEL(1S) »NORG 00141200

B yKORG{ 30} sMON SNZ(30} 00141300

c yMASS(30} sKLASS(30) SHETAIN(30} 00141600

o . ,ID(2,30) . SNOPT »HMOPT 00141500

E sTIT(303 sTIHET(8) »DTIME 00141600

F LD3T(30) SD4T(30} s05T(30) 00141700

G sPOT(30) s AMADTI30) s IURIT 00141800

H SUNIT 00141900

o4 00142000

C BIOLOGICAL LIBRARY RECORD ... 00142100

c 00142200

. ISN 0006 . COMMON /BIOLIB/ 00142300
A LZ (3e00) 2 LA (3000) SHETA  (3008) 00142400

B :I0Z (3000) ZsKODE (30006} »PHLF  (3000) 00142500

Cc »BHLF (3000) »FH (3000) +FA (3000) 00142600

b sF2D (3600) »ER (3000) sEW (30001} 00142700

E sEY (3000) ¢0142800

c 0142900

C DATA TABLES... 00143000

P - S 00143100
ISN 0007 COHMON /TABLES/ 00143200
A ORGHNAM(23) »ORGHAS(23,2) +GIS(3) 00143300

B »BISIL3) 2GIUL(3) +GILL(3) 00143400

c sF3(2,3) SFa(2,3) 1F5(4,3) 00143500

4] sF6(1,3) yT3(2,3) s TG(2,43) 00143600

E 1 T5{4,3) 2T6(1,3) . 00143700

c 00143800

S ...C CONTROL PARAMETERS... 00143900
C 00144000

.ISN Q008 COMMON /CONTRL/ . 00144100
A DAY : TIME  INIT 00144200

B + TAFT yIER »KNU 00144300

Cc »KOR -IP :IR 00144400

. D sNLIB sNPAGE »FAC . 00144500

Cc 00144400

. C QUTPUT STORAGE FOR CURRENT TIME STEP... 00144700

c 40144800

ISN 0009 _ COMMON ZOUTFUT/ . . 00144900
A QL (30,30) »Q2{30,30) »D1030,30) 00145000

50 (30,30) »EN{30,30) 00145100

(B _.D2 (30,30}



#LEVEL

ISH

ISN
IsH
IsN

ISN
ISN
ISN

ISN
ISN
ISN
IsH

ISN
ISKH

ISN
ISN
ISH
ISN

ISN
ISH
ISN
ISN
. IsN

ISH
ISN
. ISN
ISN
ISH

.ISN
ISH
. ISN
I5M
.. ISN
ISN
ISN
ISN
ISH

ISN
ISN
ISN
ISN
IsN
ISN
ISN

2.3.0 (JUNE 78)

0010

0011
001z
4013

0014
0015
[+Lia 1]

0817
00158
0019
ne20

ooRe .

0023

Q024
0625
0026
0027

gozse
0030
03]
0032
0033

0034
Qo35
0036
0037
0038

oga0
004l
0042
0063
0044
0046
0pas
0050
Qos2

0053 .

0054

0055 .. .

0056

0057

6058
0059

c

sHLF(30)

Bl 05/360 FORTRAN B EXTENDED

C
C CURRENT VARIABLES

100

200

COMMON /NOW/
TI D3 D4

ISKIP=0
60 TO 100

ENTRY GIOG(GG)

. ISKIP=1

CONTINUE

DIME=TIME
DAFT=TAFT

DI=T

IF (ABS(F1-1.0).LE.1l.E-5) F1=0.95

ALZ
RAMD

I

R

ALOG(2.0}
AL2/PHLE(IP)

RAMDBB= AL2/T3(2,KLASS(KNU))
RAMDBD= AL2/T4(2,KLASS(KNU})
RAMDBF= AL2/T5(2,KLASSIKNUY)
RAMDBG= AL2/TS5(3,KLASS(KNUY)

IF (ISKIP.EQ.1) GO TO 200

RAHD|
RAMD!
RAMD
RAHD

CcB
co
CF
o]

B = RAMDEB + RAHDR
D = RAMDED + RAMOR
F = RAMDBF + RAMDR
G = RAMDEG + RAMDR
RAMDBB®F3( 2, KLASS{KNU) )#D3/RAMNDE

RAMDBD#F4(2,KLASSTKNU) 1%D4/RAMDD
RAMOBF#F5(2,KLASS{KHU) )¥D5/RAMDF
RAMDBG#F5(3,KLASS(KNU) i#D5/RAMDG

IF(DIME.ET.DIY GO TO 200

Q16
Q26
Q36
246

Q6

+Q(30,301}

DATE 80.023/18.15.35

»HLFOUTE30,30)

CB*({DIME - (1.-EXP{~-RAMDBXDIHE}}/RAMDE 1}
CD#{DIHE = (1.-EXP(-RAMDD*DIME))/RAMDD
CF#tDIME - (1.-EXP{-RAMDF*DIME}}/RAMDF )

CG#(DIME - {1l.-EXP(-RAMDG*DIME))/RAMDG }
L IF(Q1G.LT.0) Q1G=CB*RAMDBNDIME®#Z. #0.5

IF(Q2G.LT.0) QZG=CO*RAMDD*DIME**2.%0.5

IF(Q@36.LT.0) Q3G-CF*RAMDF*DIME*#2.%#0.5

IF(Q4G.LT.0) Q4G=CG*RAMDGXDIHE**2.%0.5
QLIKOR,KNU )= PO%(QLG+R2E+R53G+Q46 )

QL{KOR,KNU}

60 TO 220
CONTINUE
Ql62=CB/RAMDB¥*( 1. -EXP{-RAMDBHDT ) }3#(1.-EXP( -RAMDBXDAFT))
Q262=CD/RAMDD#(1.-EXP{-RAMDD#DT ) y# (1. ~EXP(-RAMDD#*DAFT))
Q362=CF/RAHDF#( 1, -EXP{ ~RAHDF#DI ) }#({ 1. -EXP(-RAHDF*DAFT)}

Q452=C6/RAHDG*{ 1. ~EXP{ -RAMDGHDI ) }*( 1. -EXP({ ~RAMDG*DAFT) )

60145200
00145300
60145400
60145500
00145600
00145700
00145800
06145900
00146000
00146100
00146200
00146300
00146400
00146500
00146600
00146700
00146800
00146900
00147000
00147100
00147200
00147300
00147400
Q0147500
00147600
00147700
00147800
00147500
60148000
00148100
00148200
060148300
08148400
00148500
00148600
00148700
00148800
00148900
001430CG0
00149100
00149200
00149300
00149400
00149500
00145600
00149700
00145800
00159508
00150000
00150100
00150200
00150300
00150400
fol50500
00150600
F0150700
¢0l50800
0150900

PAGE
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#LEVEL

ISN
ISN
ISN
ISN

ISN

ISN
ISH
ISH
ISN
IS8
Is5N
I5M
I8N

ISN

ISN
ISN
ISH

" ISN

1SN
I8N

ISN
ISN

ISN
ISN
. ISN
ISN

ISN
ISN

.. ISN

2.3.0 (JUNE 78) GI 05/360 FORTRAN H EXTENDED
c
0060 IF(Q1G2,LT.0,) Q162=CB#(RAMDB¥DI-0.5¥RAMDB*#2HDI#¥#2)
A *(DAFT-0,5%RAMDBRDAFTH#2)
0062 IF(Q262.LT.0.) Q2G2=CD#(RAMDD¥DI-0,SX¥RAHDD#H2#0T#32 )
A #(DAFT~0.5%RAHDD*DAFT®®2)
0064 IF(Q362.LT.0.) Q352=CF#(RAMDF¥DI-0.5%RAMDF##2¥DI*%2 )
A %(DAFT-0.5%RAHDF#DAFT#32 )
0066 IF(Qa62.LT.0.) R452=CE*(RAHDGHDI-0,S¥RAHDGH#2HDT#3tg )
A #(DAFT-0 . 5%RAHDG#DAFT#3#2 )
c
0058 Q2 (KOR,KNUI=PO#{QlG2+Q2G2+Q3G2+Q4G2}
c
0069 210 CONTINUE
0o7¢ QG = QL(KOR,KNU}+Q2(KOR,KNU)
0071 Q2{KOR,KNU) = G6
0072 G0 TO 220
0073 ENTRY GI1(4QG)
0074 RAMOR=ALOG(2.0)/PHLF(IP)
0075 IF (ABS{F1-1.0).LE.1.E-5) F1=0.95
0077 220 Q (KOR,KNU)=GG
c
c
C DOSE
c
0078 IF (KORG(KOR).EQ.21 .OR. KORG(KOR}.ER.22 .OR. KORG{KOR).EQ.23)
A GO TO 250
¢ BI(S)
c
0080 IF (KLASS(KNUJ.EQ.1) EN(KOR,KNU)=ED(IP}
0082 IF (KLASS(KNU).EQ.2) EN(KOR,KNUI=EW(IP]}
0084 IF (KLASS(KNU}.EQ.3) EN(KOR,KNU)=EY(IP}
c
BoES EXDS=EXP{-RAMDR®GIS(1})
c
0087 DS=25.57#ENI(KOR s KNU)#QG/GIS( 3)%#(1.-EXDS)/RAMNDR
ooas IF(EXDS.GE.0.9998) D5=25.57*ENIKORKNU)HGG/GIS(3)
A #(GIS(1)-0. 5%RAMDR#GIS( 1 y%u2 }
0090 . DI(KOR,KHU) = DS
o091 250 IF (KDRG(KDR) £Q.20 .OR. KORG(KOR).EQ.22 .OR. KORG(KOR).EQ.23)
A GO TO 300
c
C GI{SI)
c
0093 RAMDA = ALOG(L,./(1.-F1))/GISI(1)
0094 IF {KLASS(KNU).EQ.1) EN{KOR,KNU)=ED(IP)
1+ 1] - IF (KLASSIKNU}.EQ.2) EN{KOR,KNUI=EW(IP]
0698 IF (KLASS(KNU).EQ.3) ENIKOR,KNU)I=EY(IP}
. . e
0100 DI{KOR KN = 2B B7HEN{KOR ,KNU)/GISI( 3 )#EXP! ~-RAMDR®GIS (ll)
A #(1.-EXP{-(RAMDR+RAHDA}*GISI(1]}/(RAHDR+RAHDA)) # QG
0101 IF(DI{KOR,KNU}.LT.0.) D(KOR,KNU)=25,57#EN{KOR,KNU)/GISI(3)#EXP(
1-RAMDR#*GISI1 ) )% GISI{ 1 )-{RAHDR+RAMDA MGISTIL Iwn2 %0 5)4Q6
o4
e G L GIOULIY.
c
o103 300 IF (KORG(KOR).EQ.20 .OR. KORG(KOR).ER.21 .OR. KORG(KOR}.EQ.23)

A GO TO 350
c

DATE 80.023/18.15.35

00151000
00151100
00151200
00151300
00151400
60151500
00151600
00151700
0pOLE1IB00
00151900
00152000
00152100
00152200
00152340
00152400
00152500
00152600
00152780
00152800
00152900
00153000
04153100
00153200
00153300
00153400
00153500
001536060
00153700
00153500
09153900
00154000
00154100
00154200
00154300
00154400
00154500
00154600
00154700
00154800C
00154900
00155000
00155160
00155200
00155300
00155400
00155500
00155600
00155700
00155800
00155900
00156000
00156100
00156200
00156300
00156%00
00156500
00156600
00156700
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HLEVEL

ISN
ISN
ISN

ISN

I8N

. ISN
ISN
ISN

ISN
1SN

. ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

2,3.0 (JUNE 78) 7 e1 05/360 FORTRAN H EXTENDED
0105 | IF (KLASS(KMUI.EG.1} EN{KOR,KNU)=ED(IP)
0107 IF (KLASS(KNUJ.EQ.2) ENCKOR,KNU)SEW(IP)
0109 IF (KLASS(KNUJ.EQ.3)} EN(KGR,KNU)=EY(IP)
c
[ R0 S BOKOR ,KNU =25 . FT*GIULL L }*EXPI -RAMDRS{ 6IS(1)4GISI(11))
L A #ENCKOR,KNU) /GTULL 3I%RGH(1.-F1)
c .
C GI(LLD)
c
0112 350 IF (KORG(KOR}.ER.20 .OR. KORG(KOR).EQ.2l .OR. KORG(KOR}.E@.22)
. A GO TO 400
0124 IF (KLASS{KNU).EQ.1)EN{KOR,KNU)I=ED(IP)
0116 IF (KLASSIKNU).EQ. 2 JEN(KOR,KNU)=EHL TP)
0118 . IF (KLASSIKNU}.EQ.3)ENLKOR,KNLD=EY(IP}
c
0120 DIKOR,KNUJ = 25.57%GILL{Y)¥EXP(-RAMDR¥(GIS(1 +GISI(1)+GIULITI))
A % ENCKORKNU)/GILLE3)%GGH(1.-F1} :
0121 400 CONTINUE -
c
C FOR CALL EROM INTAKE
c
0122 . . _IF (DIME.GT.DI] D2¢KOR.KNUI=D{KCR,KNU?
0126 IF (DIME.LE.DI) DLCKOR,KNU2=D{KOR,KNU)
0126 1F (KOR.LT.22) 60 TO 500
0128 QLIKOR,KNU) = @L{KOR,KNUI#{1~F1)
0129 Q2 (KOR,KNU) = Q2{KOR,KNUI%{1-F1)
0130 & [KOR,KNU) = @ (KOR,KNUJ%(1-F1)
0131 500 RETURN
0132 END

DATE 80.923/18.15.35

00156800
00156900
00157060
Q0157100
00157200
00157300
04157400
00157500
08157600
00157700
00157600
00157900
08158000
orl58100
bO1E&200
00158300
00158400
00158504
00158600
00158700
00158600
00158900
00159000
00159160
00159200
00159300
00159400
00159500
00155500
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#LEVEL 2.3.0 (JUNE 78) 05/360 FORTRAN H EXTENDED DATE 80.023/18.15.37 PAGE 1
REQUESTED OPTIONS:

DPTIONS IN EFFECT: MNAME(MAIN) NOOPTIMIZE LINECOUNT(60) SYIZE{MAX) AUTODBL{NONE)
SOURCE EBCDIC NOLIST NCDECK OBJECT MAP NOFORMAT NOGOSTHT NOXREF NOALC NOANSF TERM IBH FLAGLI)

[ 00159700

ISN DQo2 SUBROUTINE INTAKE 00159300
c . 00159900

C ACUTE INTAKE 00160000

c 00160100

c 00160200

[ zzzzz== € DM M 0 N SScSSsESSSSsTSoooosSSSsSsSeSET=oIes SR s=00160300

ISN 0003 REAL%*8 DRGNAM,DAY 90160400
[ : 00169500

C INPUT... . 00160600

c 00160700

ISN 0004 COMMON /INPUT/ . 0014605800
A HEAD(18) +LABEL{18) NORG 0014609480

B »KORG( 302 sHON NZ{30) 00141000

C »HMASS(30) »KLASS(30) SHETAIN(30) 00161100

D »IDC2,30) +NOPT +MOPT 00141200

E  oTIT{30) s TIMETI8) »OTIME 00161300

F »O3TI30) yD&4T(30) sD5TC30) 00161400

G »POT30) »AMADT(30) » IUNIT 00161500

H SJUNIT 00161600

c 00161700

C BIOLOGICAL LIBRARY RECORD ... 00161800

c 00161900

ISN 0005 COMMON /BIOLIB/ golé62000
A Lz (3000) LA (3o00) +HETA (3000) 00162100

B yIDZ 13000) +KODE {3000) +PHLF  (3000) 00162200

c +BHLF  (3000) +FH (3000) sFA (3000} 00162300

D 1F2D £3000) »ED {3000) +EM (3000) 00162400

E »EY 13000) 00162500

c 001462600

C DATA TABLES... 00162700

c 00162860

ISN 0006 COMHMON /TABLES/ 001462900
A ORGNAM(23) »ORGMAS( 23,2) »GISI3) 00163000

B »GISII3) sGIULI3) »GILLI3) oole3loo

c »F3(2,3) JFaf{2,3) sFBU&,3) 00163200

o sF6E1,3) T332, yTGI2,3) 00163300

E 21 T5(4,3) 1 T6(1,3) 00163400

[ 00163500

C CONTROL PARAMETERS... . 00163600

C 00163700

ISN 0007 COMMON /CONTRLS 00163800
A DAY s TIME s INIT fa163900

B 1 TAFT +IER yKNU 00164000

C +KOR +IP +IR 00164100

D sHLIB +HPAGE »FAC 00164200

C 00164300

C OUTPUT STORAGE FOR CURRENT TIHE STEP... 001644400

’ [ 001&45C0
ISH 0008 COMHON FOUTPUT/ 00164600
A Q1 (30,30} »R2030,30) s01030,30) 00164700

B »02 (30,30) »D (30,30} »EN(3D,30) 00164800

o sHLF(30) »@(30,30) 2HLFOUT(30,30) 00164%00

11-08—€¥BLONd
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#LEVEL

IsN

ISN

ISH
1SN
ISN

2.3.0 (JUNE 78) INTAKE 057360 FORTRAN H EXTENDED

0009

0ole

0012
0014
g01s

c .
C CURRENT VARIABLES
[

COMMON /NOW/

A T +03 . D4 »D5 »PO
B »F1
b eeueteereserarersaareranaasnsrererasrrasannnsoannen R
IF (NOPT.EQ.Z2) CALL ACUTE
c
C CHROMIC INTAKE
[»
IF (NOPT.ER.3} CALL CHRO
RETURN
END

DATE 80.023/18.15.37

00165000
00165100
00165200
00165500
s AMAD 00185400
00165500

ceeiraesaeesn. 00165600

001&57C0
0e165500
00165900
00165000
00166100
001662C0
00166309

PAGE
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MLEVEL 2.3.0 (JUNE 78)

REQUESTED OPTIONS:

OPTIONS IN EFFECT:

ISN 0002

ISH 6003

ISN 000G

ISH Q005

. ISN 0006

ISN 0067

" 1M 0008

[ Xz Xy] 000D om0 oo0oa0an [ 5]

aoco

c

05/360 FORTRA& H -EXTENDED

NAME(MAIN) NOOPTIMIZE LINECOUNT(60) SIZE(MAX) AUTQDEL(NCNE)
SOURCE EBCDIC WOLIST NODECK DBJECT MAP NOFORMAT NOGOSTHMT NOXREF NOALC NOAMSF TERM IBM FLAG(I)

SUBRGUTINE ACUTE

ACUTE INGESTION

INPUT...

COMMCN /IRPUT/

A
B
c
D
E
F
G

H

BIOLOGICAL LIBRARY RECORD .

HEAD{18)
»yKORG( 30}
yHASS(30)
$ID(2,30)
+TIT(30)
»D3T(30)
sPOT(30}
SUNIT

COMMON /BIOLIB/

maono@»

Lz (3000)
+IDZ (3000)
sBHLF  (3000)
+F20 (3000)
SEY (2000)

DATA TABLES...

COMMON /TABLES/.

A
B
C
D
E

CONTROL PARAMETERS...

ORGNAM( 23)
»GISI(3)
1F302,3)
sF6(1,3)
sTH(4,3)

COMMON /CONTRL/

A
B8
c

]

DAY
s TAFT
21KOR
sNLIB

COHMON
REAL®*8 ORGNAM,DAY

DATE 80.023/18.15.38

09146480
00166500
00166600
00166700
00166800
00166900

CrSCCorCEEETErCIECsTEEE=EmE=msss==s===mm==EEecEac=(01467000

»LABEL(18)
»HON
SKLASS(30)
+NOPT

s TIMET(8)
»D4T(30)
sAMADT{30)

sLA (3000)
sKODE (3000)
2FW (3000)
sED (3000)

+0ORGHAS(23,2)
s6IUL(3)
sF&(2,3)
+1T302,3)
1 T6(1,3)

s TIME
+IER

s IP
sNPAGE

C CUTPUT STORAGE FOR CURRENT TIME STEP...

Cc

COMMON ZOUTPUT/

A
B
C

QL (30,30)
»D2 (30,30)
SHLF(30}

»Q2030,30)
+D 130,300
»Q(30,30)

+NORG
»NZ(30)
»METAINC30)
»MOPT
»ATIME
»D5T(30)

» IUNIT

SHETA (30001}
+PHLF (3000}
+FA (30400)
sEW (3000)

sBIS({3)
3GILL{3)
3F5(4,3)
1 TG02,3)

+INIT
sKNU
»IR
sFAC

+D1030,30)
+ENI30,30)
SHLFOUT(30,30)

001467100
60167200
00167300
00167400
00167500
00167600
00167700
00167300
00167900
00166090
002168100
00168200
00168300
00168400
00168500
00268600
00166700
0Qre8500
00168900
00169000
00169100
00169200
00169300
00169400
00169500
00169600
00169700
00169800
D0169900
po170000
00170100
00170200
00170300
00170400
QO170500
00170600
00170700
¢0170800
00170900
00171000
00171100
Qol7r2o00
00171300
00171400
00171500
00171600

PAGE
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#LEVEL

ISHN

ISH

ISN
ISH
ISH
I5M

ISN
ISN

ISH
ISH
ISH
IsH

ISH
ISN

ISN
ISN
ISN

ESH
ISN

2.3.0 (JUNE 78) ACUTE 05/360 FORTRAN H EXTENDED

0009

0010

001l
0O13
D015
0017

D0l9
o020

[s£1}:-4
0023
on24
o026

oozs
oozg

0030
0031

0032

0033
0034

CURRENT VARIABLES

100

COMMON /HOW/ .
A TE »D3 +DG »D5 »PO »AHAD
B sF1

Q0=POTIKNU)

IF{KORG(KOR).EQ.20) BHLF(IP)=GIS{1)

JF{KORGIKOR).EQ.21) BHLFIIP)-GISI(1}
IF(KORGIKOR).EQ.22} BHLF{EPI=GIUL(1)
IF(XORG(KOR).EQ.23)} BHLFIIP)=GXLLI1)

IP1=IP
IF(KORG(KOR).GE.20) CALL LOCATE(1,KNU,IP1,IR)

RAMDA = ALOG(2.0)%(1./PHLF(IP) + 1./AMAX1(1,.E-30,BHLF{IP}))
QL(KOR,KNU}= QO*FWIIP1) *EXPL-RAMDA*TIME)

IF (KORG{KNU).GE.20) CALL GIL(RO)

IF (KORG{KKU).GE.20) G0 TO 100

EN{KOR,KHU}=EDIIF)

D{KDOR,KNU} = 51.)X5%EN(KOR,XNU)/ORGMAS(KORG(KOR ) ,HOPT )*Q0*FH(IP)
A ®(L.-EXP{-RAMDAXTIME))/RAMDA

Q2(KOR, KNU )=&1 (KOR , KNU)

D1{KOR,KRU)= DI{KOR,KNU)
D2(KOR,KNU)= D{KOR,KNU)
RETURN

ERD

DATE 80,023/18.15.38

00171700
00171500
001719400
001720400
00172100
Q0172290
00172300
00172400
00172500
00172600
00172700
001725800
00172990
00173000
00173100
00173200
00173300
00173400
00173500
00173600
00173700
00173800
00173500
0el74000
00174100
00174500
00174300
00174409
00174500
00174600
00174700
00174800

PAGE
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#LEVEL 2.3.0 (JUNE 78) 0S/360 FORTRAN H EXTENDED DATE 80.023/18.15.39 PAGE 1
REQUESTED OPTIONS:

OPTIONS IN EFFECT: NAME(MAIN} NOOPTIMIZE LINECOUNT(60) SIZE(HMAX) AUTODBLUNONE)
SOURCE EBCDIC NOLIST MODECK OBJECT MAP NOFORMAT NOSOSTMT MOXREF MOALC NOANSF TERM IBH FLAG(I)

c 00174900

ISN 0082 SUBROUTINE CHRO 00175000
00175100

00175200

00175300

ISN 8003 REAL®S ORGNAM,DAY 00175400
c . 00175500

C INPUT... 00175400

[ 00175700

ISN 0004 COMMON /ZINPUT/ . 00175500
A HEAD(18} »LABEL(18) »NORG 00175900

B LKORG{30} s NOH SNZI30) 001760480

€ HASS(30) JKLASS(30) +HETAINC30) 00176100

D ,ID(2,30) SHOPT +HOPT 00176200

E  HTIT(30) yTIMET(8) WDTIHE 00176340

F JD3T(30} »D4T(30) +D5T(30) 00176%00

G »POT(30) SAMADT(3D) yIUNIT 00176500

H  SUNIT 00176600

[ 061767060

C BIDOLOGICAL LIBRARY RECORD ... 00176800

c 06176960

ISN 0005 COMMON /BIOLIB/ 00177000
A Lz {3000) »LA 13000) +META (3000) 00177100

8 ,IDZ {3000) +KODE  (3000) yPHLF  (3000) 00177200

¢ LBHLF (3000) »FH (3000} »FA 30003 00177300

D ,F2D  (3000) ,ED (30003 JEW (3000) 00177400

E  EY (3000) 00177500

c 00177600

C DATA TABLES... 00177708

c 00177500

ISN 0006 COMMON /TABLES/ 00177900
A ORGNAM(23} »ORGMAS(23,2) 1GISI3}) 00178000

B »GISI(I) »GIULI3) yGILL(3) 00178100

C  WF32,3) yFal2,3) 1F5(4,3) 0017C200

D LF6(1,3) yT3(2,3) 2T4(2,3) 00178300

E  ,T5(4,3) sTBI1,3) 00178400

c 10176500

£ CONTROL PARAMETERS... ) 00173600

T 00178700

ISN 0007 COMMON /CONTRL/ 00178600
A DAY +TINE +INIT 00173900

B TAFT »IER »KNU 00175000

C  KOR »IP IR 00179100

D ,NLIB »NPAGE yFAC 00179200

c 00179300

€ QUTPUT STORAGE FOR CURRENT TIME STEP... 00175400

c 00179500

ISN 0008 COMMON /OUTFUT/ 00179608
A Q1 (30,30) »Q2(30,30) sD1(30,30) 00179700

B 02 (30,30) »0 (30,300 »EN(30,30) 001796800

C  LHLFI3D) +Q(30,30) JHLFOUT(30,30) 00179900

c 00180000
C CURRENT VARIABLES 00180100 ;

11-08—EF8LONd
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#LEVEL

ISN

ISN
ISN

ISN
ISN
ISN
ISN

ISN
ISN

ISN
ISN
ISN
I5H
ISN
ISN
ISH

ISH

ISH
isN
ISH
ISN
ISH

ISN
ISN

ISH
ISH

2.3.0 (JUNE 78) CHRG 0S/360 FORTRAN H EXTENDED
) 00180200
Q009 COHMON /NOW/ 00180300
A TL »D3 »D4 »DB »PO »AMAD 00180400
B sF1 00180500
L tteevannavanravrresvassanasornnansssnasnssrarear-sessctsssessnnenssess00180600
0019 . EN(KORsKNUI=EDB(IF) 00150700
c ' 06150600
0oLl PO=POT(KNUY 00180900
C 080181060
0012 IF(XORGIKOR).EQ.20) BHLF(IP)=GIS(}) 00151100
00is IF(XORG(KOR).EQ.21) BHLF{IPI=GISI{1} 00181200
0016 IF(KURG(KOR).EQ.22) BHLF{IP}=GIUL(1) 00181300
gols IF(KORG(KOR).EQ.23) BHLF(IP)=GILL(1) 00181400
c 00181500
00290 IP1=IP - . 00181400
0021 IF(KORG(KOR).GE.20) CALL LDCATE(1,KNU,IP1,IR) 0181700
Cc 00181500
go23 RAMDA = ALOGLZ2.0)#(1./PHLF(IP) + 1./AMAXL(L.E-30,BHLFLIP))} 001581900
0024 IF (TIME.GT.TI) GO TO 5¢0 00182000
0026 QG=P0 % TIHE 00182100
0027 QLIKOR,KNU}=PO*FH(IP }#(1,-EXP(-RAMDA¥TIME) )/ RAMDA 00182200
0028 IF (KORGI(KOR).GE.201 CALL GIL(GG) 60182300
0030 IF (KORG(KOR).GE.20) GO TD %0C 00162400
o3 DL(KOR,KNU)=5L . 15*ENTKOR , KNUI*FHUIP I*PO/( ORGMAS(KORG(KOR },MOPT100152500
A 3 RAMDR) 00182600
A #¥(TIME-(1.-EXP{-RAMDAXTIME ) }/RAMDA} 00182700
4 00182800
0033 GO TG $00 00182900
C 00183000
0034 500 QG=F0 * TI 00183100
0035 Q2(KOR,KNUI=QLIKOR ,KNU I ¥EXP(-RAMDARTAFT) 00183200
6036 IF (KORGIKOR).GE.20) CALL GI1(QG} G0183300
6038 IF (KORG(KOR}.GE.28) GO TO 900 00153400
0040 D2{KOR,KNU1=51, L5%EN{ KOR , KNUI%FK{ IP )*P0/{ ORGMAS (KORG(KOR 1, HOPT) 00183500
A % RAHDA) : 09153600
A #(1.-EXP(-RAMDA®TL} }#(.-EXP(-RAMDATAFT) }/RAMDA 00183760
oBsl 900 D (KOR,KNU)=DI{KOR,KNU)+D2(KUOR,KNU) 00183600
0042 D2(KOR , KNU ) =D{ KOR . KNU) ' 00183900
c 00154000
0043 RETURN 00184109
0044 END 00164200

DATE 80.023/18.15.39
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#LEVEL 2.3.0¢ (JUNE 781}

REQUESTED OPTIONS:

05/360 FORTRAM H EXTENDED

OPTIONS IN EFFECT: KAME(MAIN) NOOPTIMIZE LINECGUNT(60) SIZE(MAX) AUTODBLINONE)

ISN 0002

ISN 0003

ISN 0064

ISN 0005

ISH 0006

ISH 0007

ISN 0008

oo

o0On

oooO 0ooo nao’

o00n

oo

SOURCE EBCDIC HOLIST MODECK OBJECT MAP NOFORMAT MOGOSTHT NOXREF

SUBROUTINE LOCATE(KOR%,KNUS,IPS,IRS)

mzzz=z=mssc==== C O M M 0 N Sss5=cocoosSSSSSIETIOSSSISSS==I=RS

REAL#8 ORGNAM,DAY
INPUT...

COMMON /INPUT/
HEAD(18)
yKORG( 30)
»MASS(30)
»ID(2,30)
»TITI3D)
»D3T(30)
»POT(30)
SUNLIT

THaMMOOD>»

BICLOGICAL LIBRARY RECORD

COMMON /BIOLIB/
LZ (3000}
»10Z (3000}
»BHLE  (3000)
»F20 {3000)
1EY [3000)

MOOD =

DATA TABLES...

COMMON /TABLES/
A ORGNAM(23)
8 +6IST(3)

c +F3(2,3)
b 2FE(1,3)
E »yT5(4,3}

CONTROL PARAMETERS...

COMMON /CONTRL/

A DAY
B LTAFT
c »KOR
¢} sNLIB

+ LABEL(18)
»NON
sKLASS(30)
sNOPT
>TIMET(8)
»04T(30)

2 AMADT(30)

»LA (3000}
yKODE  (3000)
i {3000)
»ED {3000)

»ORGHMAS(23,2)
sGIUL(3)
sFal2,3)
2 T302,3)
3Te(1,3)

»TIME
»1ER
» 1P
»NPAGE

QUTPUT STORAGE FOR CURRENT TIME STEP...

COMMON /OUTPUT/
A QL (30,30)
B . ,D2 (30,30)
[ »HLF{30)

CURRENT VARTABLES

»Q2030,30)
+0 (30,30)
»QU30,30)

»NORG
SNZi30)
sHETAIN(30)
sHOPT
»OTIME
»D5T(30)

s IUNIT

»META {30003
sPHLF  £3000)
»FA (3000}
>EW (3000

+GIS(3)

»GILL(3)
+F504,3)
»T4(2,3)

»INIT
sKNU
+ IR

1FAC

»D1{30.30)
JEM(30,30)
YHLFOUT{ 30,302

DATE &0.023/18.15.40 PAGE

MOALC NOANSF TERM IBM FLAG(I)

00184300
0184400
00184500
===00184600
00184700
00184810
00184500
00185000
0e1835100
001852090
00185300
00185400
00185500
00185609
¢0185700
00155800
BOE85790
001E6000
001586100
040156200
00186300
00185400
00186500
00186600
00186700
001856800
00136900
00187000
GOLS7100
60187200
00187340
00187400
00187500
00187600
001877060
00187800
00187300
00188000
00188100
00185200
00168300
00188400
00185500
(0188600
00183700
0or&asad
00158900
00169000
00289100
00189200
06189300
00189400
00185500

T1—-08—E¥B8LONd
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#*LEVEL

ISN

ISN
ISN
ISH
IS

ISN

ISN
ISN
ISN

ISN
ISN
ISN
ISN

ISN
ISN

1SN
ISH

2.3.0 (JUNE 78) LOCATE 057360 FORTRAN H EXTENDED
¢oo9 COHMON /NOW/
A TL D3 Y +D5 »PO »AHAD
B »F1
- b tiiininssasassssnssansrsrtasastsisassosarnanssansnrronsrdssossbatsnns
0010 IR$=0
0011 IP$=0
0012 DO 100 N=1,NLIB
0013 IF {LZIN).EQ.NZIKNUS) .AND. LA(N).EQ.MASS(KNUS) .AND.
A KODE(M).EQ.KOR$ .AND. META(HNI.EQ.METAIN(KNUS))
B GO TO 150
0015 60 TO 100
Cc
golée 150 IP$=N
G017 IRS=IJR%+1
0018 108 CONTINUE
[
0019 IF {IP5.EQ.0) WRITE(4,1000) NZ(KNUS$),MASS(KNUS),KORS
0921 IF (IR%.GT.1) MRITE(S,1010) IRS,NZ(KNUS ). MASSIKNUS),KORS,IDZ{IPS)
0¢z3 1000 FORMATL' NOT FOUNMD IN LIBRARY.Z=',I2,°',A=',I3,',0RGAN CODE=',IZ)
0024 1010 FORMAT(' DUPL.',IZ,' REC. IN LIBRARY.Z=',I2,',A=",I3,"',C0RGAN CODE
A =',12,1X,A2," W)
c
C SUBSTITUTED 158520 C REPLACE BLANKED EW & EY BY ED
c
0025 IF(EMIIPS]1.ER.0.) EW(IPS) = ED(IPH)
0027 IF(EY(IP$).EQ.0.) EY(IP$) = EDLIPS)
C
o029 RETURH
6039 END

DATE 80.023/18.15.40

00189600
00159790
003183600
00189900
peleaoco
00190100
00190209
00193300
00130400
00190500
90190600
00190700
00190800
60153900
G0191G00
00191100
00191200
00191300
00191400
090191594
00191600
041917800
00191800
60191900
00192000
26192109
00192200
00152309
00192400

[T-08-E78.LONd
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#LEVEL 2.3.0 (JUME
REQUESTED OPTIONS:

OPTIONS IN EFFECT:

ISH

ISH
ISN
ISN

ISN

ISN

IsN

ISN

ISN

0002

0003
0004
0005

0806

0007

oG08

0009

0010

0011

noaa 141

3]

an0

anoon ooa aoon

GO0

781

05/360 FORTRAH H EXTENDED

NAME(HAIN) NOOPTIMIZE LINECOUNT(60} SIZE(MAX} AUTODBEUMOHE)
SOURCE EBCDIC NOLIST NODECK OBJECT MAP NOFORMAT HOGOSTHT NOXREF NOALC NOANSF TERH IBM FLAG(I)

SUBROUTINE ORGAN

INHALATION FOR ORGANS OTHER THAN LUNG AMD GI

REAL#8 DIME.DAFT,ERT,TRM1,%,DI
REALH8 RAMDN,RAMDA,RAMDE,RAMDC,RAMDD ,RAMDE ;RAMDF ,RAMDG, RAMDH , RAMDI00193200

REAL®¥8 EXPH.EXFH.EXPE

REAL#E ORGNAM,DAY

INPUT...

COMMON #INPUT/
HEAD(18)
HKORG(30)
+MASSI30)
210025303
»yTIT(3D)
»037(30)
»POT{30}

TOTmMoOOls

BIOLOGICAL LIBRARY RECORD .

JUHIT

COMHMON /BIOLIB/

moOR>

DATA TABLES...

Lz
»IDZ
»BHLF
»F2D
»EY

{3000)
(3000
(3000}
(3000)
(3000}

COHMMON /TABLES/
ORGNAM(23)
»GISI(3)
sF3(2,31
»F6(1,3)
»TE(G,3)

A
B
c
D
E

CONTROL PARAMETERS...

COMMON /CONTRL/

A
B
C
D

DAY
s TAFT
»KOR
SHLIB

s LABEL(18)
»ROH
»KLASS{30)
+NOPT
+TIMET(8)
+D4TL30)
»AMADT(30)

»LA (3000)
SKODE  (3000)
»FH (30001
»ED (30007

»ORGMAS(23,2)
sGIUL{3Y
2FG(2,3)
3 T3(2,3)
»yTE{1,3)

»y TIME
2 IER
2 IP
sHPAGE

DUTPUT STORAGE FOR CURRENT TIME STEP...

COMMON /OUTPUT/

»NORG
yHZI30)
»HETAIN(30)
»HOPT
»DTINE
+D5T(30)

» JUNIT

SMETA  (3000)
sPFHLF  (3000)
sFA (3000)
1EW (3000)

WGIS(3)

»GILLI3)
$F504,3)
sTG{2,.31

s INIT
sKNU
+IR

+FAC

DATE £0.023/18.15.40

60192500
CO19C500
00192700
00192800
00192900
00193000
00193100

00193309
00193400
00193500
00193600
00193700
00193800
060193900
00154000
00194100
00194200
00194300
00194400
00194500
00194600
00194700
00154809
00194900
Q0155000
00185100
00155200
00155300
00195400
Q0195500
00195600
00195700
¢0195500
60195900
00155000
09196140
00196200
00195300
001946400
001946500
00156600
00196700
00156800
00155900
401797000
00197100
00197200
00197300
00197400
00197500
00197400
00197700

PAGE
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#LEVEL

" ISN

IsN
ISH
ISH
ISN
ISN
IEN
ISH
IsH
ISN
ISN
ISN
I5H
ISN
ISH
ISN
ISH
ISN
IsNH

ISH
ISN
I5H
I5H
IsH
ISN
ISN
ISN
.ISN

ISN
ISN
ISN
ISN
ISN
ISH
.. ISH
ISN

ISN

5N
CISH
ISN
ISN

ISN

2.3.0 (JUNE 78} ORGAN 0S/360 FORTRAN H EXTENDED
A Q1 (30,30} »832030,303 ,D1{30,30)
B ,D2 (30,30) >0 (30,30} " ,EN{30,30)
€ LHLF(30) »&(30,30) JHLFQUT( 30,303
c
€ CURRENT VARIABLES
o012 COHMON /NOW/
A TI »03 +D4% »05 » PO s AMAD
B ,FL
C overrronnnans vetseanraeas vessnrenann eesuserenrromactesnsananas st
0013 ABS{$1=DABS(S)
0014 EXP(4%)=DEXP($}
0015 DIME=TIME
0016 DAFT=TAFT
6017 0I=TI -
0018 AL2=ALDG(2.0)
001% RAMDAB=ALZ/T3(1,KLASS{KNU) )
0020 RAHDBB=AL2/T3(2,KLASS(KHL) 3
0021 RAMDCB=AL2/T4{1,KLASSIKNU))
0022 RAMDDB=ALZ/Tal2,KLASSIKHUY)
0023 RAMDEB=AL2/T5(1,KLASS{KNUT)
0024 RAMDFB=ALZ/TS( 2, KLASS{KNUY)
i RAMDGE=ALZ2/T5( 3, KLASSIKNL )}
0026 RAMDHB=ALZ/T5(4,KLASS(KNU) Y
0e27 RAMDIBSAL2/T6{1,KLASS(KNU]}
oozae CALL LOCATE{S,KNU,IP8,IR)
0029 RAMDR=AL2/FHLF(1IPS)
4030 RAWDM=ALZ/PHLF({IP ) + AL2/AMAX1(L.E-30,BHLF(IP))
c
0031 RAMDA = RAHDAB + RAMDR
6o32 RAMDE = RAHDEB + RAMDR
0033 RAMDC = RAMDCB + RAMDR
0034 RAMDD = RAMODB + RAMDR
0635 RAMDE = RAMDEB + RAMDR
0036 RAMDF = RAMDFB + RAMDR
0037 RAHDS = RAMDGB + RAMDR
9038 RAMDH = RAMDHB + RAMDR
0039 . RAMDI = RAMDIB + RAMDR
c
0040 CA=RAMDABXF3(1,KLASSIKHU) J#D3/RAMDA
0041 CB=RAMDEB*F3(2,KLASS(KNU 1 )#D3/RAHDB # F1
a042 CC=RAMDCE*F&4(1,KLASSIKNU) 1#D4/RAHDC
0043 CO=RAHDDB®F&{ 2 ,KLASS(KNU ) )%D4/RAMDD # F1
0044 CE=RAHDEB*F5(1,KLASS{KHNU) }#D5/RAMDE
0045 CF=RAMDEB#F5(2,KLASS{KKU) )*D5/RAMDF # F1
0045 CGE=RAMDGBHF5( 3, KLASSIKHU ) J¥D5/RAMDG # F1
0847 CH=RAMDIB*RAMDHB#F& ( 1,KLASS(KNU) 1%F5{ &4, KLASS{KNU) )%D5/RAMDH
c .
0048 COEFF=RAMDIB¥RAMDHB*F6 (1, KLASS(KNU Y I#F5( &4, KLASSIKNU I )
A *FeD(IP)*D5/RAMDH
c
0049 IF (DIME.GT.DI) GO TO 500
c .
60B1 . .. . ERT=EXP{-RAMDN*DIME]
0052 TRML=(1-ERT)/RAMDM
0053 IF((1.-ERT).LE.1.E-3} TRM1=DIME-0.5%RAMDH¥DIME®»2.
[
0055 Q1A = PO®F2D( IR )%(CA%( TRM1-(ERT-EXP{-RAMDA#DIME))/(RAHDA-RAMDN) )}

DATE 80.023/156.15.40

00197800
00197920
00188000
60155100
GOLSaI00
00163300
03158400
00158500
00198600
081%8700
0019880%
00198900
00199000
Q0159100
60193200
00199300
001939500
00199500
00159600
00199720
00199500
00199500
00200000
40200100
00200200
BOZO0390
00240400
042e0s00
00200600
00200700
00200809
00200500
00zol900
00201100
00201200
00291300
60201400
00201500
00201600
00201700
opzolaco
00201900
06202000
00202100
00202200
00202300
00202400
00202500
00202600
0oE02700
00202800
00202900
04203000
002031490
00203200
00203300
06203400
00203509

PAGE
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#LEVEL

ISH
TSN
ISH
IsN
ISN
ISH
ISN

IS

ISN
ISN

ISN
1SN

ISN

ISN
ISH
IsH
ISN
ISH
ISH
ISN
1SN

ISH
ISH
ISH
ISN

ISN
ISH
I3N

ISN
ISN
. ISN
ISN

ISN

2.3.0 (JUNE 78) ORGAN 05/360 FORTRAN H EXTENDED
0056 QlB = PO%F2D(IP1%(CB*( TRM1-( ERT-EXP(-RAMDB#DIME } 1/{RAMDB-RAMDN )1 00203600
0057 QIC = PO%F2D(TP1%(CC#{ TRML-({ ERT-EXP(-RAMDC¥DIME ) 1/ RAMDC-RAMON) T} 00203700
0058 Q1D = PO%FZD(IP1%(CO*{ TRH1-{ ERT-EXP( -RAMDD¥DIME }}/( RAHDD-RAMDN)Y) 00203800
0059 QLE = PO%F2D(IP}*(CE*{ TRML~{ ERT-EXP({-RAMDEXDIME})/(RAHDE-RAMDNIY) 00203500
0060 G1F = PONF2D({IP)*{CF*{ TRHL=-{ ERT-EXP(-RAHDF=DIME })/(RAMDF-RAMDN)}) 00204000
0061 QLG = POXF2D(IF)%*(CE*{ TRHL-{ ERT-EXP{-RAMDGXDIME })/CRAMDG-RANDNIY) 00204100
0062 IF (ABS(RAMDH-RAMDI}/RAMDH.LT.1.E-5) GO TO 200 00204200
c . ) ) 00204300
0064 QL =PO*COEFF 00204400
A ¥ {(TRH1-{ERT-EXP(-RAHDI¥DIME })/(RAMDI-RAHON) ) /RANDL 00204500
B - ((ERT-EXP(-RAMDIDIME )}/ {RAMDI-RAMDN) 00204608
€ -(ERT-EXP{-RAMDHXDIHME})/{ RAMDH-RAMDN) ) /(RAMDH-RAMDI} ) 00204700
0065 IF(QL.LT.0.) QL=PO¥COEFFMDIME#*2 00204800
0067 80 TO 300 : 00204900
_ c 00205000
0068 200 CONTINUE . 00205100
0069 QL =PO%COEFF 00205200
A ®((TRML-{ERT-EXP(-RAMDIXDIME ) )./ RAMDI-RAHGN))/RAMDI 00205300
B -({ERT-( (RAMDI-RAMDHN *DIME+1. JEXP(-RAMDI*DIME ) 1/ {RAMDI~RAMDN] 00205400
C #x2} 20205500
0070 IF(RL.LT.0.) QL=PONCOEFF*Q.5%RANDI#*2#DIME#¥2/(RAMDI-RANDR) 00205600
. c IF(GQL.LT.0.) QL=POSCOEFF#*(RAMDN®].5#RAMDL J*DIMEX#2 00205700
C A /(2.%{RAMDN-RAMDI)) 00205500
c 00205900
0072 300 CONTINUE 00206000
0073 IF(QIA.LT.0.) QIA=PO*F2D{IP)¥CA¥RAMDAXDIME*#2%0.5 00206100
2075 IF(QLB.LT.0.) QIB=PO¥F2D(IP)*CBXRAMDBADIHE##240.5 00206200
0077 IF(QLC.LT.0.) QIC=POXFZD(IPIXCCHRAMDCHDIMEN#2%0,5 00206300
0079 IF(QID:LT.0. } QID=POXF2D(IP )%CD¥RAMDDHDIME#*2%0.5 00206400
008l IF(QLE.LY.0.) QLE=POXFZD(IPIHCEXRAMDE#DINE#*2%0.5 00206500
0063 IF(GLIF.LT.0.) QLF=PO%F20(IP }*CFRAMDFHDIME*%2%0.5 00206600
oces IF(Q16.LT.0.) QLE=POXFRD(IP)*CHXRAMDGHDIME#*2%0,5 00206700
¢ 00206600
0087 QL{KOR,KNU) = QlA+8LB+Q1C+&1D+QLE+QLF +Q1G+QL 00206900
poga AN=TRML 00207000
0089 AI=(1.~EXP{-RAMDI*DIME))/RAMDI 00207100
0050 AH=(1.-EXP{-RAMDH*DIME ) )/RAMDH 00207200
c . 00207300
0091 IF(ANXHAMDN.LT.1,D-5) ANSDIME-RAMDN®DIME®%2#%G.5 00207400
0093 IF(AH*RAMDH.LT.1,D-5) AH=DIME-RAHDH#DIME*#2%0.5 00207500
0095 IF(AI*RAMDI.LT.1.D-5) AI=DIME-RAMDIXDIME*¥2%0.5 00207400
c 00207700
c 00207808
0097 . IF (KLASS(KNU).EQ.1) ENCKOR,KNU)=ED(IP} . 00207900
0699 IF (KLASS(KNU).EQ.2) EN(KOR,KNUJ=EW[IP) 00205000
0101 IF (KLASS(KNU).EQ.3) EN(KOR,KNU)=EY{IF) 00208100
0103 IF(ABS(RAMDH-RAMDI )/RAMDH.LE.1.E-5) GO TO 400 00208200
c : 00208300
0105 D1{KOR,KNUJ=51. 15%ENTKOR , KNU I¥PO#F2D( 1P )/ORGHAS(KORGIKOR } , MOPT )%#( 00208400

A CA*((DIME-AN)}/RAMDN-(AN-{1-EXP{ ~RAMDA*DIME ) J/RAMDA L/ RAMDA-RAMON 00208500
A) ’ 002084600
B+CE%( { DIME-AN)/RAHDN-{ AN-{ 1-EXP( ~RAMDB*DIME } }/RAMDB )/ RAMDB-RAMDN 30¢208700
B) 00208300
C+CC* ( (DIME~AN)/RAMDN=-( AN-( 1-EXP( -RAMDCH#DIME } }/RAHDC)/(RAMDC-RAMDN)0C208900
c) 00209000
D4+CD%( (DIME~AN 1 /RAMDN-( AN~ { 1-EXP{ -RAMDD*DIME ) )/RAHDD )/ (RAMDD-RAMDN) 00207100
D) 00209200
E+CE*((DIHE-AN)/RAHDN-(AN-(I-EXP!—RAHDE*DIHEIl/RAMDE)/[RAHDE-RAHDN)OOEOQBOO

DATE 80.023/18.15.40

PAGE

3

T1—-08—-£¥78.LONd



—%01~

#LEVEL

ISN

ISH

IsN
I5H

ISN

ISH

ISN
ISN
ISN
ISH
ISH
ISN
ISN
ISN
ISH
ISN
ISN
ISN
ISN
ISN
ISN
ISN
IS5

ISN
ISN

2.3.0 (JUNE 78) CRGAN 05/360 FORTRAN H EXTENDED
E} 00209400
F+CF#( (DIME~AN)/RAHDN-( AN~ ( 1~EXP( -RAMDF#DIME ) ) /RAMDF }/{ RAHDF -RAHDN)00209500
F} 00209600
G+CG*( { DIME-AN/RAMDN-{ AN-(1-EXP({ -RAMDGXDIME ) ) /RAHDG )/ (RAMDG-RAMDN 100209700
G) 00209800
I +CH/RAMDI#*( (DIME-AN)/RAMDN-(AN-AL)/(RAMDI-RAMDN) ) 00209500

0106

0108

0109
0110

0111

0113

0li4
0115
Bllé
0117
0118
011%
0120

0121 ...

nrzz
0123
0124

0126 .
0128

0130
032

0134 .. ..

0136

0138
0139

400

450
c
500

J =CH/({RAHDH-RAMDT )% ( { AN-AT }/(RAMDI-RAMDN )~ { AN~AH )/(RAMDH-RANDN) )1 00210000
IF(DL{KOR,KNU},LT.0.) DX{KOR,KNU}=51.15%EH( KOR,KNU)*PO¥F2D(IP) 00210100
A/ORGMAS(KORG(KOR ) ,MOPT }%( RAMDA+RAMDB+RAMDC+RAMDD+RAHDE+RAMDF +RAMDGO0Z10Z00

BI*DIHE#%*3/6. . 00210300
GO TO 450 00210400

60210500

CONTINUE . 00210400

D1{KORKNU =51, 15%ENCKXOR , KNU I%PO*F 2D( IP }/ORGHAS(KCRG(KOR 1, MOPT ) * 00210700
A{CA#( (DIME-AN)/RAMDN={ AN~ (1-EXP{-RAMDA®#DIME ) )/RAMDA)/{RAMDA-RAMDN 00210500

A) 00210900
B+CB*( ( DIME-AN}/RAMDN={ AN~ { 1-EXP{ -RAMDB*DIME ) }/RAMDB )/t RAMDB-RAMDN 100211000
8) 00211100
C+CC#( ( DIME-AN 1/RAHDN={ AN=( 1-EXP[ ~-RAMDC*DIME ) ) /RAMDC )/¢ RAMDC~RAMDON 00211200
C) ) 00211300
D+CD#*{ (DIME-AN }/RAMDN-{ AN~{ 1~EXP( -RAMDD*DIME ) )/RAMDD )/ RAMDD-RAMDN 1002114600
m 08211500
E+CE#{ { DIME -AN)/RAMDN-( AN-{ 1~EXP( -RAMDE*DIME ) }/RAMDE )/ (RAMDE -RAHMDN 00211600
E) 00211700
F+CF#{ { DIME=AN)/RAMDN=( AN={ 1-EXP(~RAMOF#DIME } )/RAHDF ) /( RAMOF=-RAMDN 100211800
F) 00211500
G+CG# ([ ( DIME-AN)/RAMDN=( AN=( 1-EXP( -RAHDG#DIME } )/RAHDG ) /(RAHDG=RAMDH 00222000
G} 00212100

N 00212200
H+CH/RAMDY%({ ( DIME-AN }/RAMDN-{ AN-AI }/({RAMDI-RAHDN)) . 00212306
I+CH/(RAMDI-RAMDN I ®#2%( (AX-AN) 00212400
J+(RAMDI-RAMDN ) /RAMDI*%2%( 1- ( RAMDI*DIME+1)#EXP( ~RAMDI®DIME) ¥ 1) 00212500

TFIDL{KOR+KNUI.LT.0.) DI(KOR,KNUI=51 15#EN(KOR ,KHU I%¥PO¥F2R(IP) 00212600
A/ORGHMAS (KORG(KOR ) s MOPT 3#( { RAHDA+RAMDB +RAMDC+RAMDD +RAMDE+RAMDF +RAMBO0OZ12700
BG)#DIME#%3/& . +CH¥DIME®#3/6 .+ CH#{ RAMDI*%2 . ¥DIHE+RAMDH-RAMDI J*¥DIHME**00212600

€3/6./(RAMDI-RAMDN)) 00212900
GO TO 900 00213000
. 00213100

CONTINUE oozl3tono
RAMDH=AL2/T5( 4,KLASS(KNU]} 60213300
RAMDI=AL2/T6(1,KLASS(KNUI) t0213400
QLAL=F3({1,KLASSIKNU) I%D3#P0o# (1. -EXP(~RAHDA*DI) )/RAMDA 10213500
Q1BL=F3{2,KLASS(KNU} )¥D3%P0%( 1 . ~-EXP( -RAMDB¥DI) }/RAMDB 00213600
QLCL=F4(1,KLASS(KNU] )#D4¥*P0#({ 1. ~EXP( ~RAKDC*DT) 1/RAMDC 60213700
QIDL=FA( 2,KLASSIKNU) I¥D4*P0#( 1, -EXP(-RAHDD®DI) }/RAMDD 00213500
QLEL=F5(1,KLASS{KNU} 1%D5*P0#(1.-EXP(-RAHDE#DI) )/RAMDE _ 0213900
QLFL=F5{2,KLASS(KNU} )*D5%P0#*( 1 _-EXP{-RAMDF*DI) }/RAMDF 00214600
QIGL=F5( 3, KLASS(KNU ) )¥D5%P0%( 1. -EXP(~-RAHDG*DI ) ) /RAMDG 00224100

IF(RLAL.LT.0} QLAL=F3{1,KLASS{KNY))#D3#PO*(DI-0.5%RAHDAXDI##2) 00214200
IF(QIBL.LT.0} GlBL=F3{2,KLASSIKNU)I#D3#PO#(DI-C.5*RAMDB*DI**2) G0214300
IF(QICL.LT.0} QLCL=F4(2,KLASSIKNU) J#DG#POX(DI-0.5*¥RAHDCRDI*#2 ) 0021544100
IF(QIDL.LT.0) @IDL=F4(2,KLASSIKNU) )%D4#PO#{DI 0. B¥RAMDD%DI**2 ) 00214500
IF(Q1EL.LT.0) QLEL=F5(1,KLASSIKNU) i%D5*PO#(DI-0,5%RAMDEXDT#%2) 00214600
IF(QIFL.LT.0) QLFL=F5(2,KLASS(XNU) Y#D5¥PO#{DI~0 . 5%RANDF*DI#*2] 00214700
TF{Q1GL.LT.0) QLEL=F5(3,KLASS(KNU) I%D5#PO#(DI-0.5*RAMDGHDI*#2Z } 002148060

00214500
GPH=F5{4,KLASS(XNU} )*D5+P0%*(1.-EXP(~RAMDH*DI) )/RAMDH Be2I5000
IF(QPH.LT.0. ) QPH=F5(4,KLASS{KNU ) }*D5#PO%(DI-0.55RAMDH#DI*%2 ) 00215100

DATE 60.023/18.15.40
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DATE 50.023/18.15.40

®LEVEL 2.3.0 (JUNE 78) ORGAN 05/360 FORTRAN H EXTENDED
[ 00215200
ISN 0141 CAD=RAHDABHGLAL 00215300
ISH 0142 CBD=RAMDEE*QLBL*FL 00215400
ISN 0143 CCD=RAMDCEB*QICL 00215500
ISN 0144 COD=RAMDDB*RIDLAFL 00215600
. ISN 0145 . CED=RAHDEB¥QLEL 00215700
ISN 0146 CFD=RAMDFBHGLF L¥F1 00215500
. ISN 0147 _ CGD=RAHDGB*GLGL*F1 00215500
ISN 0148 CHD=F6(1,KLASS(KNU ) J¥RAMDIB#RAMDHE#GPH 00216000
[ 00216100
ISN 0149 IF( ABS{RAMDH-RAMDI )/RAMDH.LE.1.E~5} GO TO 520 00216200
. c 00216300
ISN 0151 QLM=RAMDHB#*F&{ 1 ,KLASSIKNU} J¥F5(4,KLASS(KNU } }¥D5%P0./RAMDH 00216400
R A ®((1.-EXP(-RAMDI¥DI _))/RAMDI - . 00216500
B {EXP(-RAMDI¥DI ~)-EXP{-RAMDH*DI ))/(RAMDH=RAMDI)) 00216500
ISN Q152 . IF{GLM.LT.0.) QLM=RAMDHB*F6(1,KLASS(KNU)I¥FE{4,KLASS(KNI Y 00216760
A HDEXPOH# RAMDHHDIN®2%0.5 . 00216500
. ISN 0154 G0 TO 540 00216500
c : 60217600
_ ISN 0155 . 520 GQLM=RAHDHB*F&{1,KLASS(KNU))I*F5(4,KLASS(KNU} 1¥D5%PD/RAMDT 00217100
A%((1-EXP(-RAMDINDI 3}/RAMDI-DI EXP(-RAHDI®DI )) 00217200
e . E o . . . 00217300
ISN 0156 IF(QEM.LT.0.) QLM=RAMDHB¥FS(1,KLASS(KNU) I%FE(4,KLASSIKNU ) }DEXPY 00217400
. A /RAMDH *0,5¥RAMDI#DIs*2#{1+RAHDI) 00217500
ISN 0158 540 CONTINUE 60217600
. ISH 0159 EXPN=EXP(-RAHDNXDAFT) 60217700
ISN 01460 EXPH=EXP( -RAMDH®DAFT) 00217500
ISN 0161 . EXPI=EXP(-RAMDI®DAFT) . 00217900
ISN 0162 IF(EXPN.GT.0.998) EXPN=1. 0218000
.. I8N 0164 IF (ABS(RAMDH-RAMDI}/RAMDH.LE.L.E-5) GO TO 600 00215100
ISN 0166 Q2{KOR ; KNU)=Q1 (KOR ,KNU J XEXPN 00218200
A + F2D(IPI%RAMDIB*QLH*{ EXPI-EXFN)/(RAMDN-RAHDI) 00218300
C + F2DCIP)x%( 00218400
D CAD/(RAMDA-RAMDN )#( EXPM-EXP( -RAMDANDAFT) } 00215500
E +CBD/(RAMDB-RAMDN)#( EXPN-EXP( -RAMDBXDAFT) } 00218600
F +CCO/{RAMDC-RAMON )% ( EXPN-EXP( -RAMDCHDAFT) ) 00218700
6 +COD/(RAMDD=RAMDN )#( EXPN-EXP( -RAMDD#DAFT) ) 00218800
N —. H . +CED/(RAMDE-RAMDN)#( EXPN-EXP{-RAMDE*DAFT)] 006218900
1 +CFD/(RAMDF-RAMDN )%({ EXEN-EXP( ~-RAMDF*DAFT) ) 00219000
..« +CGD/(RAMDG-RAMDON )%{ EXPN-EXP( -RAMDG*DAFT) ) 00219100
K+CHD/( RAMDH-RAMDI )% { { EXPN-EXPT }/( RAHDI-RAMDN )¢ EXPN-EXPH }/(RAMDH 00219200
L~RAMDN}) ) 06219300
c 00219400
... ISN 8167 IF(Q2{KOR,KNU).LT.0) G2(KOR,KNUI=QLIKOR,KNUJ*EXPN 00219500
1+F20( IP }RAMDIB*QLM#(DAFT-0.5%( RAMDI+RAMON ) *DAFT*%2, ) 08219600
e SHFED(IP IR CAD®(1.-0.5%(RAHDA+RAMON)*DAFT) 00215780
3 + CBO*(1.-0.5%(RAMDB+RAMDN)#DAFT} 00219500
L4 + CLD%(1.~0.5%(RAMDC+RAMDNI¥DAFT} 00219900
5 + CDD#(1.-0,5%{ RAMDD+RAMDN I¥DAFT} 00220000
.6 + CED%(1.-0.5%(RAMDE+RAMDNI*DAFT) 00220160
7 + CFD#(1.-0.5%{RAMDF+RAMDN)¥DAFT) 00220200
_ o 8. + CGD#(1,-0.5%{RAMDG+RAMDNI®XDAFT) 00220300
9 + 0.B#CHDMDAFT J#DAFT 00220400
rcmermimsiten o e et o cimn -+ e e e e e . 00220500
ISN 0169 GO TO 650 00220600
S - e . . 00220700
ISN 0170 600 G2(KOR,KNU) = Q1(KOR,KNU)*EXPN 00220800
A+ FE2D(IP)*RAMDIB*QLM*( EXPI-EXPN)/{ RAMDON-RAMDI) 00220900
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#LEVEL 2.3.0 (JUNE 78}

IS

.- XSN.

.. ISN
ISH
ISN
ISN
ISN
IsN

e XSH.

ISN
ISN
ISN
ISN
ISN

o I8N

ISN
ISN
ISN
ISN
ISN
.ISN
ISN
e SN

.. ISH
ISN
..ISN
ISN

CIsN

-

TSN
M

L ISN

17

ORGAN . OS/366 FORTRAN H EXTENDED

B+ F2OOIP)#(

C CAD/(RAMDA-RAMDN) # {EXPN-EXF({-RAMDAXDAFT) )
D +CBD/(RAMDB~RAMDN) % (EXPN-EXP(-RAMDBXDAFT) )
£ +CCD/(RAMDC-RAMDN) # (EXPN-EXP(-RAMDC*DAFT) )
F +CDD/{RAMDD-RAMDN) #* (EXPN-EXP(-RAMDD¥DAFT? )
- .6 +CED/(RAMDE-RANDN) #* (EXPN-EXP(-RAMDEXDAFT) )
H +CFD/(RAMDF-RAMDN) #* (EXPN-EXP(-RAMDF*DAFT] )
I +CGLO/(RAMDG-RAHDN) # [EXPN-EXP(-RAHOG*DAFT) )
J +CHO/(RAMDI-RAMDN ) ##2 #{EXPN-( (RAMDI-RAMDN #DAFT+1)#EXPI))
[ . .

0171 IF(Q2(KOR,KNU).LT.0.} Q2(KOR,KNU)=Q1(KOR,KNUI*EXPN
1+4F20( TP )*RAHDIB*QLM#(DAFT~0.5% (RANDI+RAMON ) #DAFT#%2)
2+F2D(IP)*( ({CAD#(1.-0.5%{ RAMDA+RANDN#DAFT)

[ +CBD#(1.-0.5%{RAHDEB+RAMDN ) *DAFT)
4 +CCD#(1.-0.5#[ RAMDC+RAMDN )*DAFT)
5  +COD*(1.-0.5% (RAMDD+RAMDN)I®DAFT)
] 4CED%(1.~0.5%(RAMDE+RAMDN®DAFT)
s - +CFD#(1.-0.5%(RAMOF+RAMON)®DAFT }
8 +CED#(1.-0.5%(RAMDG+RAMDNI®DAFT J IXDAFT
@ . +CHD/(RAMDI-RAMDN)#2%( EXPN-( { RAMDI-RAMDN)XDAFT+1)%EXPL)))
c
0173........650 CONTINUE
c

0174 BA=(1-EXP{-RAMDA*DAFT ) }/RAMDA

0175 BB=(1-EXP{-RAMDE*DAFT } }/RAHDB

0176 BC=(1-EXP{-RAMDC¥DAFT } )/RAHDC

0177 BD=t 1-EXP{-RAMDD*DAFT } }/RAMDD

0178 BE=(1-EXP(-RAMDE®*DAFT) }/RAMDE

0179 BF={1-EXP{-RAMDF#DAFT ) }/RAMDF

[ . BG=(1-EXP{~RAMDG*DAFT } }/RAMDG

C DOSE )
e &

0181 BN=(1-EXP{ -RAMDN*DAFT 3 )/RAMDN

0182 BH={1-EXP(-RAMDH*DAFT ) )/RAMOH

0183 BI=(1-EXP(-RAMDI*DAFT))/RAHMDI

0184 LIF{BA.LT.0.) BASDAFT-0.5%RANDAXDAFT#%2,

6186 IF(BB.LT.0.) BB=DAFT-0.5%RAMOBXDAFTH#2,

6188 .. JIF(BC.LT.0.) BC=DAFT-0.5%RAMDCXDAFT#%2,

190 IF(8D.L7.0.) BO=DAFT-0.5#RAMOD*DAFT#*2,

0152 IF(BE.LT.0.} BE=DAFT-0.5%RAMDE*DAFT*#2.

01%4 IF(BF.LT.0.) BF=DAFT-0.5%RAMDF*DAFTH#Z.

0196 .. IF(BG.LT.0. 1 BG=DAFT-0.5%RAMDGXDAFT*#2 .

0198 IF(BH.LT.0.) BH=DAFT-0.5¥RAMDH*DAFTH#Z,

o200 - IF(BI.LT.D.} BI=DAFT-0.5%¥RAMDI*¥DAFT*%*2.

o202 IF(BN.LT.0.) BN=DAFT-0.5#RAMDN*DAFT*¥2,

0204 ... _ ... IF(ABS(RAMDR-RAMDI)/RAMDH.LE.1.E-5] GO TO 660

[

0206 Z =[BNH-BH }/(RAMOH~RAMDN]

o207 IF(Z.LT.0.) Z=0.5#DAFT#¥#Z

0209 *. 6 =CHD/(RAMDH-RAMDI)

0210 GO TO 670

[ -

0211 666 Z =(1-(RAMDI¥DAFT+1)®EXPL}/RAMDI%42

0212 i IECZLLT.0.3 Z=0.5#{ 1. -RAMDIXDAFT J¥DAFT®#2

n2la 6 =CHD/{RAMDI-RAMON}

JRRFUURRRNN I

0215 670 IF (KLASS(KNUI EQ 1} EN(KOR,KNU) ED(IP)

__IF_(KLASS(KNU).EQ.2) ENCKOR,KNUISEW(IP)

DATE 80.023/18.15.40

00221000
00221100
co221200
00221300
00221400
00221500
00221600
00221700
002214800
00221900
060222000
00222100
gozz2200
Q0222300
00222400
00222500
00222600
00222700
00222600
00222940
00223000
0¢223140
00223200
Q0223300
pe223400
0a223500
0G2234600
0g223700
Qe223800
00223940 .
00224000
00224100
0g224200
00224300
00224400
00224500
00224500
00224700
00224800
00224900
0225000
00225100
00225200
00225300
00225400
00225500
00225600
00225700
00225500
. 00225900
00226000
00226100
00226200
00226300
00226400
00226500
00226600
00226700
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#LEVEL

ISN

ISN

I8N

ISN
ISN

ISN
ISN

2.3.0 [JUNE 78) DRGAN 05/350 FORTRAN H EXTENDED
0219 IF (KLASS(KNU).EQ.3) EN(KOR,KNU)=EY(IP) 00226800
[ 00226900
o221 D2(KOR,KNU) = B1.15%(ENIKOR,KNU)/OREMASIKORG(KOR },MOPT) )( QLl(KOR,00227000
A KNU) # BN+F2D(IP)%( RAMDIB¥QLM/(RAHDN-RAMDI)*(BI-BN) + 06227100
€ G*{ (BN-BI)/(RAMDI-RAMDN) -Z) +. ' 00227200
D CAD/(RAMDA-RAMDM }%(BN-BA) + CBD/(RAMDB-RAMDN#(BN-BB)+ 0B227300
E CCD/(RAMDC-RAMDN)%{BN-BC) + CDD/{RAMDD-RAMDN)%{BN-BD )+ 00227400
F CED/(RAMDE-RAMDN)%#(BN-BE) + CFD/(RAMDF~RAMDN)¥*{EN-BFj+ 00227500
6 CGD/{RANMDG-RAHON)*(BN-BG) )13 00227600
c 0pz27700
0222 IF(D2(KOR,KNUI.LT.0.) D2(KOR,KNU)=51, I5%EN{KOR,KNU)/OREMAS(KORGIKOQ0227800
1R 1,MOPT 1% ( QLIKOR , KNUI*BN+F 2D ( IP j%( 0 . S¥RAMDIB*QLMHDAF T#%2 00227900
2+4G*( 0 5XDAFT*#2-2Z) + 00228000
. . 30.5#DAFT#%2#{ CAD+CBO+CCD+CDD+CED+CFD+CGE0 1)) } og228100
[ agz28290
0224 900 D{KOR,KNU)=D1{KOR,KNU)+D2(KDR,KNU} 00228300
Q225 D2(KOR ,KNUI=DIKCOR »KNU) 00228400
c ’ : 00228500
0226 RETURN . 00225600
o227 END 00228700

DATE 80.023/18.15.40
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*LEVEL 2.3.0 {JUNE 78) 0S/340 FORTRAN H EXTENDED DATE 50.023/18.15.46 PAGE 1
RERUESTED OPTIONS:

OPTIONS IN EFFECT: NAME(MAIN) NOOPTIMIZE LINECOUNT(60) SIZE(MAX) AUTODBL(NONE)
SOURCE EBCDIC WOLIST NODECK OBJECT MAP WOFORMAT NOGOSTHT NOXREF NOALC WOANSF TERM IBM FLAGII)

c 00225800

ISN 0002 SUBROUTINE SOLOUY 00228900
c 60229000

C PRINT SOLUTION FOR EACH TIME STEP 00227100

C 00229200

c 00229300

: L =sz=ssz===zzaxcss COM MO N ==== 00229400
ISH 0003 REAL®S ORGHAM,DAY 06229500
ISH. 0004 DIMENSION MET(2] 00225600
ISN 6005 DATA MET/' '»"M'/ : 00229700
[ a0z2z9800

C INPUT... 00229500

c 00236000

ISN 0006 COMMON /INPUT/ 00230108
A HEAD(18] »LABELL18) »yNORG 00230200

B sKORG(30} sNON +NZ(30) r0230300

c SMASS(340) »KLASS(30) SHMETAIN( 301 00230400

D »ID12,30) 2NOPT sHOPT 00230500

E »TITI(30) »TIHET(8) sDTIME 0230600

F s03T(30) +D4T130) »D5T(30) 00230700

I 2] »POTI30) s AMADT(30) »IUNIT 00230590
p— H s UNIT 00230900
o ¢ 00231040
o) C BIOLOGICAL LIBRARY RECORD ... 04231200
| o 06231200
ISN 0007 COMMDN /BIOLIB/ 00231300
A Lz (3000) »LA (3000) SMETA (3000} 00231400

B »10Z (3000) »KODE {30000 »PHLF (30001} 0eZ31500

c »BHLF  {3000) >FH (30001 »FA (30003 00231600

b »F2h {3000) »ED (30001 sEW (3000) 00231700

E yEY (30007 Q0231800

C - 00231500

. G DATA TABLES... po232000

[ go232100

ISN 0008 COMMON /TABLES/ 0232200
A ORGNAM(23) »ORGHAS(23,2) »GIS(3) 00232330

B »GISI(3) sGIULL3) . aBILLEZY 00232400

c 2F3(2,3) 1Fal2,3} yF514,3) 09232500

D yFa(1,3) »T302,3}) 1 T6(2,3) 00232600

E »T5(4,3) 2 TE(1,3) 040232740

c . ) 00232300

C CONTROL PARAMETERS... 00232900

c ae2334c0

ISH 6009 COMMON /CONTRL/ 00233100
A DAY »TIME s INIT 0G233200

B »TAFT »IER S KHU 00233300

C  LKOR »IP 2 IR 00233400

D #NLIB sNPAGE s