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ABSTRACT

Two mathematical models which.describe the retention and trans- -
location of inhaled plutonium wére simulated on BNW's minicomputer
system MINERVA. Equation parameters are obtained by matching the simu-
lation to data gathered by several studies at BNW. Interactive graphics
techniques are described which facilitate the data fitting process.

This document is meant to-serve as a progress report on a continuing
effort towards development of mathematical models to describe the dis-
position of inhaled plutonium. The tabular and graphical results found
in the appendices of this report do not represent what we feel are the
best possible data fits but only samples of output available from the
model. At this time we feel that additional model development.will
probably be required to best fit the data.
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BIOLOGY MODEL
DOCUMENTATION

INTRODUCTION

Two biology models have been implemented on the BNW MINERVA System.
Both of these models simulate the flow of inhaled plutonium through the |
organs of the body. The first model was developed by Dionne and Stuért(])
and originally programmed on the BNW hybrid computer. The second was
derived from ﬁhe block diagram of a model developed by the ICRP Task
(2)

Group. The simulation programs for both models are quite similar

and emphasize user-oriented control and display techniques.

THE MINERVA SYSTEM

- The Battelle MINERVA System consists of a POP-11/35 minicomputer
with 24K of core and a Vector General graphics display terminal. Pro-
gram and data storage is maintained on two removable disk packs which
together have a storage capacity of 2.4 million bytes. The system has
the capability to produce hard-copy output of graphs and data appearing
on the Vector General disp]ay. The output medium for these displays
is either an electrostatic printer/plotter or a CalComp.-plotter. The
major advantage of this system for the two Biology models. which are

being simulated is fast real-time man-machine interaction.

THE MODEL

Both models were developed using a series of first order linear
differential equations. These eqliations simulate the flow of material
between various organs of the body after initially being inhaled into
" the lungs. The general form of these equations is

(dN/dt)1 s fk Aj Nj - AiNi
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where

(dN/dt) is the time rate of change of burden in the

ith organ,

is the fractional uptake parameter. (In_the

Dionne-Stuart model, k = i,j specifying the

h th

fractional uptake by the it organ from the j
organ. In the ICRP model k specifies the frac-
" tional amount leaving the jicompartMent.)
Aj is the biological alimination rate of thé Jj organ, and
Ai ‘ is the biological elimination rate of the 1th organ.

DIONNE - STUART EQUATIONS (5) (See Table 1 for Paﬁameter Values)

Pulmonary

The equation describing the varying biological half-time of the

deep lung is

PV L.
“A is the term which affects the variability.

The equations describing the varying portion of the deep lung
burden is

| oy = =" Moy

where NPV is a term describing thetamount of material. This portion has
an initial rapid half-time of 50 days and it continually lengthens with
a half-time of one year (5). The material leaving the Tung through this
compartment enters the GI tract. One year after deposition nb further
material leaves this compartment.

The remaining material in the deep lung is described by the follow-

ing equation.

©



N.. = -2"Cn

PC PC

The material leaving the lung by this pathway enters the'lymph nodes,
blood stream, and GI tract. The biological halthime for this pathway
is 4 years. |

= Ny + N

PV PC*

| ~Lymph Nodes
The uptake of material in the lymph nodes is complicated by the

fact that only 30% of the material received by the lymph nodes leaves
them. Let NTB] represent the amount of material 1eavin§ the trachea-
bronchial Tymph nodes and entering the bloodstream, while NTBZ repre-
sents the amount retained in the tracheabronchial Tymph nodes. The rate

of change of material in the first compartment is

< pC T81
Nrg1 = fra.npcd MNpe =2 Mgy

The rate of change of material in the second tracheabronchial lymph

node compartment is described by

TB1 TB2

Nrg2 = frg, 188 Mra1 - * N2

and the total amount of material in the tracheabronchial 1ymph nodes
at any time is

Npp = Nepy + No

TB TB1 TB2®

Similarly, for the abdominal lymph nodes, the rate of change of material

- in the first compartment is

TB2 Al

Nrgz = = Ny

Nap = fa,7B2
The rate of change of material in the second abdominal lymph node
compartment is described by |

-3-
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Comgartment

Pulmonary
APV(O)
CA

Npy, (0)

PV(

APV

Npc(0)

\Pe

Lymph Nodes
Vg (O
TB1
A

fr8,nPC

Nrg2(0)

XTBZ

18,78

Nap ()

Al
A

fa, TB2
N2 (0)

fa.A

Value

1. yrs
60%

5 years

20%

1 yr
100%

70%

TABLE 1. Equation Parameters, Dionne-Stuart Model

Compartment

Blood
Ng, (0)

BRI

RN Y
BL,A1
BL,BO
BL, LV
BL,KI

faL,07

Bone

C0T,BL

Value

- 40%

80%
0
100%
100%
1%

100%

.216

100 years

58

0

100 years
5%



TABLE 1. Equation Parameters, Dionne-Stuart Model (contihued)

‘Compartment Value
Liver
Ny @) -6
ALV 40 yrs
fLV,BL 34%’
Urine
ZNUR(O) v 0
‘fUR;KI 99%
fUR,BL 2.7

Compartment

Kidneys

Value

017

L) yrs

3%

0%

85%



AT
Na1

Naz = fa,
and the total amount of material in the abdominal lymph nodes at any
time is

Ny = Nyy + N

Al A2
Blood

The amount of material in blood at any time is the sum of the
material going to blood from any organ. Because blood has a fast
biological haif—time with respect to the rest of the organs in the Tong-
term model. it transfers the material immediately, and in the. proper

proportion, to the organs it feeds.

g PC - PV ~ TB1 Al
N - ,
BL ™ TBL,Npc A Npe * (1= e npy)r' Ny *+ faL g © Nygy + faL,A1r Nag

ALYy KI oT

80
+f sL, kit Mkr * faL,or

A7 Ngy + F

BL,0* Meo * faL,Lv +f N

LV

o7

Systemic Oggans

The equations describing the buildup and decay of material in the
systemic organs are all similar. They are fed by blood and send their

material back to blood with long half-times.

Bone

. _ . BO ‘

g = fgo,sLMsL = * Ngo
Other

< .7

Not = for,aMaL - * Mot

Liver

[ - L) LV

Nev = fuv,eeMee - 2 Ny
Kidneys

[ _ ° KI

Ner = FrruelMsL - 2 Mk



Initial material in the systemic compartments comes from the soluble
portion of the material which is deposited in the nasophafynx-trachea-
bronchiai compartment of the short-term model::
Excretion

The equations which describe the amount of material excreted are

designed to yield the total excreted since the initial uptake.

Urine
N o= f o ARIN .+ F N
wr = Fur,kt* Mkt fur,aLNaL
Feces
- v, Py pC
WNee = fre, v Mot Teeanevd Mev t Fre npct Mec
Whole Body

The amount of material in the whole body at any time is simply the
sum of amount of material in all the compartments. -

+ Now + N, + N

N Bo * Not * Ny + Nyg

wg = Np + Npg # Ny + N

EQUATIONS FOR ICRP MODEL (See Table 2 for Parameter Values)
Nasopharynx |

Two differential equations describe the flow of material from this

compartment.
. _ .NPA
Nepa = 7 Nypa
. _ .NPB
Nypg = =2 “Nypg

where NNPA and NNPB describe the amount of material. NNPA determines
the portion passing into the blood while NNPB describes the amount
entering the gastrointestinal tract. The total for the nasopharynx
at any time is

-8-



Tracheabronchial

This'compartment-also has two equations describing the flow of =
material. NTBC for material entering the blood and NTBD for the

gastrofntestinal_tract. These equations are given by

.« _TBC
Nrge = =2 "Nyge  and

Npgp = -2 N

and the total for the tracheabronchial is

Nep = N + N

TB TBC TBD.

Pulmonary
The pulmonary compartment contains four paths for material flow.

Two of these

s _ .PF o
NPF = =) NPF and
PG .

Npg = =% "Npg

describe the fldw of material into the gastrointestinal tract, while

. _ PE
Npg = -1 "Npg
describes that entering the blood and
£ PH |
Npy = 2" Npy

describes the flow into the lymph nodes. The total amount of material
in the pulmonary compartment is given by

* Npg + Npy

Np = Nog + Mo

Lung

The material dispersed from the lungs after initial inhalation is

" the sum of the material in the nasopharynx, tracheabronchial and pul-

monary compartments and is given by
-9-



Ny = N

LU * N

e T Npg t N

Gastrointestinal Tract

‘The GI tract is divided into four compartments: the stomach, the
small intestine, the upper large intestine and the lower large intestine.
The equations for these compartments describe the buildup and removal

of material. They are given by

Stomach
- NPB TBD PE
Nop = Fy A7 Nypg * Fg 2 " Npgp *+ Fe A7 Nge +
e PG ST

g A _NPG ) NST
Small Intestine

. ST SI
Ngp = A7 Ngp - A7 Ngq

Upper Large Intestine

. SI

! ULl

uer 2 Nep - A Ny g

Lower Large Intestine

LUl
Mg = 2N

Lymph_Nodes
The lymph nodes compartment is fed by the pulmonary compartment

LLI

ger AN

LLI

and drains into the blood. The equation is

v PH LY

Blood

The equation which determines the amount of material in the blood

is .
+_ NPA TAC PE
Npp = Fa 27 Nypa * Fo A Ngge + F A Npe
LY BL
7R L T

-10-
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TABLE 2. Equation Parameters, ICRP Model
Compartment C]assification(])
D W
Nasopharynx
NP (0) 30. 30.
NPA (0) 15. 3.
ANPA- 01 2) .01
NPB (M | . 15. 27.
ANPB | .01 4
Tracheabronchial
NTB (Q) | 8. 8.
NTBC(O) | : 7.6 4,
ATBC .01 .01
NTBD (0) 4 4.
A 18D 2 2
Pulmonary
N () 25. 25.
NPE (0) 20. 3.75
A E 5 50.
NPF (O) - ]0.
APF -- 50.
Nog (0) - 10.
\F@ - 50.

-12-
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TABLE 2. Equation Parameters, ICRP Model (continued)

. Compartment -
Pulmonary (cont.)
Npy (0)

>‘PH

Lymph Nodes
NLY (0)

ALY

Stomach
NST (0)*
ST*

Small Intestine
Ny (0)*

SI*
A

Upper Large Intestine
Ny g (0
*
AULI

Lower Large Intestine

N 0)*

LLI(

D

4. hrs

[es}
°

13. hrs

W

1.25

5G.

CcH
.'

‘4, hrs

13. hrs

3.

5C0.

163¢€.

<

13.

75

. hr

.99

. hrs

hrs

.99



TABLE 2. Equation Parameters, ICRP Model (continued)

Compartment . D - W

Lower Large Intestine (cont.)
ALLI ‘ 24. hrs 24. hrs
Blood
Ng, (0)* | 0 0
ABL* | 8. hrs 8. hrs
F 5 | 1
F 95 5
Fe .8 15
F 1. 1
Systemic
FovaLs 8 -8
Urine
FURBL* .2 2

* Additional parameﬁers inserted into original ICRP model.

24, hrs

8. hrs
.1

M

(1) The classification of inhaled materials as D, W or Y refers to their
retention in the Pulmonary compartment; i.e., brief (days), moderate
(weeks), or prolonged (years), respectively. (ICRP Task Group on

Lung Dynamics Classification.)

(2) A1l removal half-times are in days unless otherwise listéd.

-14-




The blood compartment feeds the systemic and urine compartments with
equations

Systemic

Nsy

~ BL

= FSYBLA NBL and

Urine

Myr = FursLMsL

Whole Bodx

The amount of material in the whole body is given by the sum of all
compartments except urine and is.given by

Nyg = Npu * Nyy * Ngp + Ngp + N * Ny *+ N

uer *NLer Nt Ney

ST

DATA (See Appendices A and B)

Experimental data for the Dionne-Stuart model was gathered by

(3)

D. Craigq. This data is composed of results on 58 dogs, 23 of which

238

were exposed by inhalation to Pu crushed micropheres and the remain-

der were exposed by inhalation to 238

PuO2 from calcined oxalate. The
time span for which this data js available is from 7 to 2133 days with
the majority of the data points falling in the lower half of the range.
This data consists of burden values for the lungs, tracheabronchial lymph
nodes, abdominal lymph nodes, skeleton (bone), liver, kidneys, urine
and feces. |

The ICRP model is being used to simulate experimental data values
collected by J. Ba]]ou(4) on dogs and rats exposed by inhalation to 239Pu.
This data is available between 1 and 100 days. Feces and urine data were
‘gathered daily for most of the time period while data points for blood,

-15-



lungs, liver, tracheabronchial lymph nodes, skeleton and residual soft
tissue are available only at widely scattered points within the time

period.

THE COMPUTER PROGRAMS (See Appendix E for Users' Manual)

The computer programs which simulate both of these models are highly
user oriented. A1l control of the models is handled using simple commands
through a keyboard attached to the Vector General graphics display CRT.
These commands allow the user to: set the control mode, modify any of
the equation parameters, and choose any two of the equations for display.

In the compute mode the computer solves the differential equations
coﬁtinuous]y while plotting the two solutions which were selected for
display. When the equations have béen solved to the end of the sfmula-
tion, the initial conditions are reset and the solving is restarted... .
During the compute mode the user is free to choose new.equations for
diép]ay or modify the equation parameters. These changes will be imple-
mented when the current simulation is completed and fhe 1nitfa1 conditions
are reset. This process of continuously monitoring the solutions of the
differential equations while modifying equation parameters allows the
user to rapidly assess the implications of his modifiéation on the rest

of the model.

The design of the computer simulation programs allows a high degree of
interaction between the keyboard monitor which accepts and interprets com-
mands and the differential equation solver. This interaction is obtained by
requiring that the differential equation solver interrogate the'keyboard
monitor after each iteration on the time step. The result of this procedure
is that commands inputted from the VG keyboard are responded to very

-16-



rapidly, thus giving the user the impression that the two modules

are operating simultaneous.

SOLUTION METHOD

Both biology models use the modified Euler method. The main
consideration for the choice of this method was speed of solution.
Also the Euler method is se]f}starting andvdue to the characteristics
of the system of equations is still within the required accuracy con-
straints. |

The modified Euler method is a predictor-corrector method. The

predictor used is:

y(P) . N
1+1 Yi *h Yi

and the corrector step is

(c) . (p)
iy =Yyt h(Yi + ¥R 2.

A variab]e integration step size was also incorporated into the method.
The step size to.be used is determined by an estimate of the truncation

error as follows:

y(p) i y(c) .
. 1, n , N
En+y = max 40, b
i 1
- (c)
D1 m?x (1 Y1’ ] 1, 1.0)
where Yfp)n+] is the predicted value for equat10n i at the n+1 step and

There are two internal parameters which determine when to change
the step size. These are the upper bound E and the Tower bound E on
~the truncation error. The integration step will be halved, left as it

is, or doubled according to the fo110wihg inequalities:
| -17-




a) IfE

> E the interval is reduced to At/2 or t . the
n+1 min

minimum allowable value of the integration step.
b) IfEsE < E the integration: step remains fixed.
“c) If Eey < E for four successive steps the step size is
increased to 2at or Aﬁnax the maximum allowable value of the

step-size.

METHOD
Three different sets of parameters can be modified while running
thesé simulation models. They are the initial conditions on the dif-
ferential equations, the fractional uptake parameters, and the biolog-
ical elimihation fates. The procedure followed in attempting to fif
the model to the experimental data points jnvo]ves adjusting the
different sets.of parameters until the solution curves match the data
points, The process is started hy first picking some 11Ee1y candidataes
for the parameters and then running the model and examining the fit
between the actual and predicted results. As the simulation is run-
ning modifications can be made to any of‘the parameters and the effects
can be monitored immediately. Since the effect of changes made to |
one compartment not only alter the solution curve in that compartment
‘but also in all the compartments chained to that compartment, the ability
to rapidly examine any of tﬁe solution curves is essential for the
practical use of these simulation models. This ability to rapidly
monitor the effects of parameter changes on the simulation was a prime
cons1derétion in the design of the programs. Consequently the time
required to fit the model to the data is minimized by this (interactive)

approach over other methods of solution.

-18-
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APPENDIX A

Summarized Data From Dogs Exposed by
Inhalation. to 2'38-Pu‘Cr'ushed Microspheres

% Initial Body Burden

Mean Dog — ST — ' : :
Days # Lung TBLN AN Fe - - SK LV KI _ Ur Other . W8
7 940 93.78 .31 .10 -- 2.45 .66 0 -- 2.40 99.49
28 950 90.00 .89 100 2.1 .67 0 0 6.00 100.00
29 948 97.50 @ .66 0 0 .97 31 .01 0 .51 100.00
31 938 94.12 1.1 01 0 1.30 .64 .06 0 2.15 100.00
50 427 92.87 2.32 0 2.85 1.10 33 .00 .06 .45 97.09
56 941 96.06 1.89 .01 .61 1.00 .46 .01 .02 .24 99.37
57 947 84.4 5.8 .30 - 5.62 2.10 .60 0 .38 1.00  94.00
57 94é 85.69 10.53 .0 .57 1.38 .94 .02 .01 .86 - 99.42
60 466 94.97 2.18 0 1.47 .83 .25 .03 .05 .22 98.48
63 464 94.37 3.60 0 .75 .86 .24 .00 05 .12 99.20
81 422 93.45 3.33 0 1.55 1.08 31 .0 0 .08 .12 98.37
87 446 87.84 7.27 0 1.97 1.59 .89 .03 14 .26 97.89
91 937 83.07 9.20 0 4.54 1.40 1.07 0 13 .80 95.33
92 1041 90.01 5.06 .06 .86 2.15 1.13 .04 .04 .59 99.10
92 945 81.34 14.40 .02 .38 1.57 1.58 .02 .02 .66 99.60
106 437 82.13 9.00 0 5.13 1.30 1.95 .03 25 .22 94.62
650 485 68.81 6.86 .02 1.78 8.23 6.20 .12 2.83 5.16 95.39
1031 500 37.12 13.42 .06 3.65 23.67 11.99 .18 1.21 8.12 95.14
1572 497  13.96 2.63 .05 11.26 39.03 26.4 .13 3.93 2.72  84.81
1834 481 12.44 21.95 1.07 2.00 35.64 22.84 .25 .49 3.33 97.51
2116 482 6.35 17.99 5.72 4.66 44.10 14.93 .29 1.70 4.19 93.64
2277 494 - 2.58 8.20 3.69 6.69 42.90 28.70 .16 4.54 2.60 88.77
15.93 .75 3.0 39.16 28.13 .18 1.45 3.1 95.54

2316 488 8.29

a-1



Summarized Data from Dogs Exposed by Inhalation

to 238PuO2 from Calcined Oxalate

% Initial Body Burden

Mean Dog '
Days # Lung TBLN____ALN Fe. SK LV KT Ur-  Other WB
8 1032 96.59 .34 .20 -- .16 1.7 .01 -- .65 99.65
27 390 89.1 4.06 N -- 2.31 1.26 .03 -- .49 97.36
27 921 92.05 .68 0 0 2.05 .45 0 0 3.64 100.00
28 930 98.01 .63 .02 .38 .34 .08 .02 0 .39 99.62
28 931 94.89  1.83 .01 1.14 .35 .05 0 0 1.74 98.86
29 924 95.28 75 .14 .64 .46 30 .01 o0 2.69 99.35
30 403 89.26 2.01 .02 .- 1.82  1.39 .04 .- 82 95.16
35 408 87.79 1.36 .01 -- 3.17 1.69 .04 - .68 94.97
54 942 91.12 5.03 .07 .84 1.07 .76 .02 “0v 1.07 99.15
54 933 92.92 4.78 .03 .51 .83 39 .01 .01 .78 99.48
56 929 90.06 7.44 O .87 .56 .26 .15 02 .62 99.12
56 932 95.93 2.53 .01 .38 .39 .18 0 .01 .56 99.61
56 395 85.46 2.35 03 . -- 3.42 .87 .05 -- .82 93.33
56 450 84.95 3.86 .03 -= 3.70 42 .04 -- .55 93.43
57 923 84.89 8.94 0 4.07 .43 0 0 .18 1.91 95.74
61 393 90.00 1.67 .04 - 2.80 .96 .05 -- .58 96.71
70 460 83.14 2.44 0 -- 4.21 1.79 .05 -~ .67 92.82
76 442 86.68 3.30 .03 -- 3.04 1.29 .05 -- 2.36 95.55
77 399 87.78 4.48 .02 -- 2.13 1.00 .06 -- .78 95.55
78 922 88.78 6.05 .01 .78 2.19 .93 .02 .06 1.16 99.16
78 935 91.90 3.90 .05 .52 1.30 75 .02 .06 1.7 99.42
89 925 87.89 3.98 .08 3.72 1.20 .08 0 .04 3.16 96.24
90 926 86.58 10.51 .23 0 1.07 . .65 .01 0 .83 100.00
91 934 91.66 4.84 1.69 .05 .95 .45 .01 0 .33 99,94
94 449 85,35 3.20 .02 -- 4.23 .30 .07 -- .46 93.42
126 413 72.85 7.89 .04 -- 5.93 2.19 .93 -- .99 89.47
186 400 70.37 3.93 .04 -- 11.89 4,08 .18 -- 1.12 92.59
. 687 492 3.98 3.91 - .15 5.73 59.10 21.40 .19 2.03 3.52 92,24
1076 404 29.44 9.58 a7 5.66 29.42 21.17 .16 1.14 3.27 93.20
1663 469 32.04 4.55 .22 4.32 38.18 15.85 .59 1.50 2.72 94.18
1768 445 5.75 9.50 .07 5.02 51.43 21.44 .24 2.20 4.36 92.78

a-2



Summarized Data from Dogs Exposed by Inhalation to 238PuO from Calcined Oxalate (cont.)

2

% Initial Body Burden

Mean Dog — e , 4
Days _# _ Lung _ TBLN _ ALN Fe Sk LV KD Ur___Other WB
1825 438  6.68 10.18 2.11  4.77 40.02 30.70 .18  1.47 3.72 93.77
1867 453 16.04  8.27 10 3.50 45,12 21.00 .34 1.78 3.83 = 94.72

2133 405 21.47 10.44 .28 6.50 31.13 26.14 .30 1.63 2.11 91.87

a-3



APPENDIX B

Summarized Data From Dogs Exposed by
Inhalation to 239Pu(NO3)4 (Low Dose)

% Body Burden at Death . :
Residual**
Days Lung TB Nodes Fe* SK _LV BL __ Ur*  Soft Tissue Systemic***

1 76.0 0.06 22.1 1.6 0.28 1.85 0.43 1.4 3.28
2 _ 16.6 0.14 L L
3 8.0 009 M.9 5.8 1.2 1.98 0.08 1.6 8.6
4 1.6 0.08 . L
5 2.98 " 0.09 . -
6 _ 1.50 - 0.07 L .
7 76.0 0.14 0.68 12.8 4.0 1.28 0.06 2.2 19.0
8 ___ - 0.77 ' ' 0.058 . o
s 0.56 0.054 L L
v 0.48 0.03 . .
noo_ 0.48 0.038 L L
- 0.48 0.031 L L
3 0.33 0.0297 L
14 49.0  0.20 0.41 30.7 13.0 0.76 0.06 2.6 46.3
s 0.498 0.029 L L
6 0.35 ©0.023 . .
v 0.367 0.031 L L
18 0.223 0.024 L .
v 0.31. 0.027 L L
20 . 0.52 0.038 - -
21 0.32 0.027 L ____
2 0.178 0.025 __ .
23 0.133 0.027 o .
2 0.188 0.019 - L
25 0.15 0.022 . .
26 . 0.719 0.028 . -
27 0.27 0.016 _ L
28 0.128 0.022 L L
I 0.167 - 0.024 L L




Summarized Data From Dogs Exposed by Inhalation to 23S;Pu(NOB)4 (Low Dose) (continued)

Days

Lung

TB Nodes

% Body Burden at Death
- Residual*~*

Fe* SK LV BL Ur* Soft Tissue Systemic***

30
31
32
33
34
35
36
37
38
39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

35.0

0.40

O 0O 00 00 OO0 0 o0 O

(o))
o

144 48.2 10.0 0.32 0.025 2.6 8
.169 0.016
.119 0.012
132 0.024
.156 ' 0.023
.170 E 0.0213
.405 | __0.022
.089 | 0.017
.139 0.016
77 0.0143

.152 _0.018

|
!
I

[RRRRRRRRRRRRE

NERRRRRRRERRRRRE

a
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Summarized Data From Dogs Exposed by Inhalation to 235;Pu(NO3)4 (Low Dose) (continued)

%. Body Burden at Death
Residual**
.Days Lung ~ TB Nodes Fe* . SK LV BL Ur*  Soft Tissue Systemic*** .

.1

(S
w
—

RENEEN
RERERE

N

62 41.0 4.52 2.1 10.6 0.19
70
71
74
81
88
100 49.0 0.77 2.3 12.4 0.12 2

[#%]
S
[04]
—

* Feces and urine in % body burden.
** Includes only muscle picked from skeleton so total for all organs doesn't equal 100%.

*** Systemic équals sum of liver, skeleton and residual soft tissue.

b-3 -



APPENDIX C

Sample Tabular

and Graphical Results

Dionne-Stuart Model -



-=LUNGS
UARYING HALF TIME --
THP = 1.8 YR(S)
BEEP LUNG UARYING --
THPU = 1.8 YR(S)
DEEP LUNG CONSTANT--
THPC = 2.0 YR(S)
--LYMPH NODES (TBLN)
FIRST COMPARTHMENT --
THTB = 1.8 YR(S)
FTBNPC = 68.8 2
SECOND COMPARTMENT --
FTBTB = 20.6
--LYMPH NODES (ALN)
FIRST COMPARTMENT —-
THAL = 1.8 YR(S)
FANPC =1068.9 3
SECOND COMPARTMENT--

FAA = 78.0 =
BLOOD -
FBLNPC = 492.8 7
FBLTB1 = 89.8 R
FBLAL = 38.9 R
FBLBO =109.0 R
FBLLY =108.8 %
FBLKI = 1.6 2
) FBLOT =189.0 Z
- =~=SKELETON ,
THBO =189.8 YR(S)
FBOBL = 58.8 R
--LIVER
‘ THLY = 49.8 YR(S)
FLUBL = 34.8 7
-~-KIDONEY
THKI = 40.8 YR(S)
FKIBL = 8.3 7
--0THER
THOT =100.8 YR(S)
FOTBL. = 5.8 R
--URINE (&)
FURKI = 83.8
FURBL = 2.7 %
--FECES (%)
FFELU = B.8 7
FFENPYU = 85.0 2
FFENPC = 8.8 %
--WHOLE BODY
L J

o



)

11-JAN-?6 . RESULTS- FROM PLUTOHIUM INHARLATION HODEL 11:19:38
 FRACTIONAL UPTAKE CONSTANTS
FYBNFC = 60.0 2% FIBTE =20.8 %
ANPC  =188. 0 2% FAR =78.8 %
FBLNPC = 48.0 % FBLTBL = BB.0 2
FBlLAY = 3B.9 % FELB =180. 8 %
FBLLY - =188 8 X FBLKI = 4.8 X
FBLOT =1@d.0 % FBORL =586 %
FLVBL =249 & FrlEl = 6.z 4
FotTBL = 5.8 4 FURKI = 53 @ X
FURBL = 2.7 X FFELY = 6.6 %
FFEMPY = 835.06 ¥ FFENFC = ©8.9 &
BIOLOGICAL HALF-TIMES
THP = 1.8 YR(S) THRY = 1.8 YR¢S)
THPC = 2.8 YRS THTB = 1.8 Y(S
THARL = 1.8 YRS THBO =158 8 YR(S)
THLY = 48. 8 YR(S) THKI = 408.8 YR(S)
THOT =198. 6 YR(5) THTBZ = 5.6 YR(S)
TIME = 8.8 YR(S)
LPY = 580068 00
NPY = 6. 93poo HFC = 94, 00099 NP = 108. 80090
NTB1 = 6. 90Ha6 NiBz = 9. 83439 NIB = 8. Bugdy
AL = 9. B9Bao Nz = 0. BHAEo N = 0. BuoBy
NELD = 9. BBO8Y HED = 9. 21680 HOT = 0. BB0BH
NLY = @ 6oood NEI = & 01708
NUR = @ gogag HFE = 9. BEBYH
NTOT = 480. 5268
TIME = 1.8 YR(S) )
LPY = 2. 50016 o o
NPV = 0. 16451 NPC = 66 46357 P = 66 63308
NTB1 = 11 67322 NTBZ = 8. 22035 HiB = 12 60828
NAL = 9. B3344 NAZ = 9. Bo323 = 0. 84468
NELD = 15 94aél HBD = 9 37842 NOT = B. 756399
HLY = 5. 92374 HET = . 953356
HUR = 9. 42878 NFE = 4. 9gate. -
NTOT = 95. 44465
TIME = 2 8 YRS)
LFY = 1. 2598a
NPY = 0. 82737 HPC =, 47 88365 HP = 47 82162
NTBl = 14 69316 HIBZ = 2z 53555 HTB = 16 €zgvd
Hd = 20119 HhZ = 9. 83596 HR_ = 0. 260811
NBtD = 44 70528 MED = 138 26868 HOT = 4. 55632
WLY = 21 B5376 NED = 9. 16534 :
= 9. 848649 HFE = 5. 87673
= 94 99785

NUR
NTOT



£-9

TIME = 3.8 YR(S)
LPY = 8. 62598 e I R
NPY = 9. 81114 NPC = 33 24033 NP = 33 25146
NTEL = 12 88315 NiBz = 3. 97353 NTBE = 16 §5663
HAL = 8. 43752 NRZ = 0 2124% NR_ = 0. 64536
NBLD = 12 3a97 NEG = 25 97124 NOT = 2. 22066
NLY = 15 42865 NKI = 9. 14725 ‘
HUR = 1. 24656 HNFE = 5. 8305z
NTOT = 94, 52550

TIME = 4.8 YR(S
LPY = 0. 31328 e e
NPY = 6. 6O710 NPC = 23 99783 = 23 951449
NTBL = 1B 57046 NTB2 = 4. $7ga7 HIB =  15. 54852
WAL = @ 67681 HAaz = 0. 48368 HR = 1. 15363
NELD = 9. 8z8a% NBD = 32 17822 NOT = 2. 73387
NLY = 18 83721 NI = 9. 17757
HUR = 1. 51772 WFE = 5. 85257
NTOT = 94 22136

TIME = 5.0 YRS .
LPY = 0. 19714 o o
HFY = 9. BAS66 NPFC = 16 €2526 NP = 16 63232
NTEL = 8. zodd1 NTEz = 3. 942323 HIB = 13 746732
HAL = 6. 6vo74 NA2 = 8. 85146 WA = 1. 73220
HNBLD = 7. 65356 NBD) = 36 29358 HOT = 2. 471ze
NLY = 21 506183 NKI = 8. 20843
NUR_ = 1. 75644 NFE = 5. 99518
NTOT = 9% 58127

TIME = 6.0 YR(3) ;
LPY = 9. 7655 .
HPY = 6. 6a5as = 11 76340 P = 11 7e846
NTBL = 6. 16926 NTB2 = 5. 74675 NiB = 14 34583
NAL = 1. BB3I56 Nz = 1 Z13@8 H = 2. 22264
NELD = 5. 95836 NBO = 48 66273 HOT = 3. 48763
HLY = 23 41927 HEI = 8. 21713
NUR = 1. 94374 HFE = 9. 89570
NTOT = 9X. 79295

TINE = 7.9 YR(S)
LPY = 8. 93969 . A
HPY = 9. 99478 NPC_ = g 32182 NP = 8. 22661
NTEL = 4. 54644 HTBZ = 5. 683865 WTE = 1@ 23543
NRL = 1. 87452 NRZ = 1. 82596 N = 2. 90agz
HBLD = 4. 64402 HBO = 4% 43351 HOT = X 72653
HLY = 24 79557 NKI = 8. 22515
NUR = 2. 88ar1 NFE = 5 65394
NTOT = 93 64735

TIME = 8.8 YR(S) _ ,
LPY = 8. 91958
NPY = 8. BA455 HFC = 5. 68714 Hp = 3. 89173
NTB1 = 3. 30808 NTB2 = 9. 45429 NiB = & veIzv
HAL = 1 694z2 Hhz = 2 %9432 HR_ = 3. 44864
NELD = 3. 65862 HEO = 45 52227 HOT = 3. 90572
NLY = 25 76234 HNKI = 0. 23?51
HUR = 2. 2p532 NFE = 5. 83605
NTOT =  9R 53162



p-2

TIME = 9.8 YRS

COC Ui

LEY = 0. 953y ) o o
NEY = 9. BB458 HPC = 4. 1647¢ NP = 4. 1653
NTB1 = 2, 38631 NTBZ = 5. 11485 NTB = 2. 4332
HA1 = 1. 97497 N2 = 2. 88154 NR_ = z 9559
MELD = 2. 32594 NED = 47 16379 NOT = 4. 9431
NLY = 26 42519 HKI = 0. 24318
MUR = 2 25393 NFE = 5. 83614
NTOT =  93. 43887
TIME = 18. 8 YR(S) 5
, LFY = 0. 68541, o I
NPY = 8. 86459 HEC = 2 24630 HE = 2. 95855
NTBL = 1. 71128 N”B2 = 4. 71169 NiB = €. 42297
HRY = 1. 82615 NAz = 2 29244 HA_ = 4. 41559
NELD = 2 39512 HED = 43 311323 HOT = 4. 14740
NLY = 26 85588 NET = 8. 24655
NUR = 2. 373895 NFE = 5. @%e1=
NTOT = 93 36302
TIME = 11.8 YR(S) ¢ :
: LPY = 9. BB251 o o
NEY = 8. BB453 NPC_ = 2. 83431 HE = 2. ogoid
NTB1 = 1. 22223 NTBZ = 4. 28524 NTE = 9. 51147
HA1 = 26669 NAaz = 3. 57906 NR_ = 4. 53576
NBLD = 2 86324 NBD = 49 24459 HOT = 4. 22?756
NLY = 27 14216 HET = 0. 24316
HUR = 2. 43725 NFE = S. B2E1S
‘ NTOT = 93 29356
TIHE = 12. 8 YR(5) .
LPY = 0. 99126 ) .
NPY = 8. 99452 NFC = 1. 47451 NP = 1 47304
NTB1 = 9. 87647 NiBz = 3 86723 NTB = 4. 73772
NAL = 0. 858561 HE2 = 4. 32227 HR_ = 5. 20589
NELD = 1 74v37 NED = 43 957674 HOT = 4. 23121
HLY = 7. 39117 HEl = 0. 25840
HUR = 2. 49168 HFE = 8. 83516
HTOT = 33 24516 :
TIME = 13 .8 YR(S) .
CLPY = Q. 80663 _ o .
HPY = Q. 98452 MAC = 1. 84312 e = 1. 94764
NTE1 = 8. 61873 NTB2 = 3 46164 NTB = 4. B563?
MRl = 9. 36672 M = 4 7333 S 5. Sdasz
NBLD = 1. 58855 HE) = 58 56164 HOT = 4. 34475
NLY = 2?7 37458 NKI = @ 25838
HUR = 2.5324% HFE = 5. BSEi6
NTOT =  S3. 19741
TIME = 14. 9 YR(S) ~
LPy = 9. BEA32 o o
NPy = 9. 88452 - NPZ_ = 8. 73794 NP = 0. 74246
NTB1 = 8. 42918 HT32 = 3. 95162 NiB = 2. 52821
HAL = 9. 72886 Nz = 5 1861? hA_ = S §2423
NBLD = 1. 35462 NB3 = 51 03314 NOT = 4. 28294
NLY = 27 38572 NED = 8. 25832
NUR = 2. 52221 NF=z = 5. 63616
= 53 15453



5-3

TIME = 15.6 YR(S)
LPY = 8. 09916 o
NEY = 8. Bo452 NPC_ = a. 52204 P = 0. 52656
HTB1 = 8. 31143 NTB2 = 2. 73003 HiBE = 3. 84152
HAL = 8. 65234 NA2 = S. 44857 M = 6. 93217
HBLD = 1. 24957 HBO = 51 43445 HNOT = - 4 41722
NLY = 27 35134 HNKI. = 8. 29937 '
HUR = 2.621€0 WFE = . 5 85616
HTOT = 93 11523

TIME = 16. 8 YR(S)
LPY = 0. 900a8 _ ~
NPy = 0. 82452 HFC = 8. 26931 HF = 0. 37363
NTB1 = 0. 22668 NTB2 = 2. 41865 NiB = 263134
NAL = 8. 58149 ’ Nz = 5. 73336 NA_ = €. 22835
NBLD = 1 15623 NBx =  S1. 77iez NOT = 4. 44635
NLY = 27 28550 NKI = 0. 24963
NUR = 2. 65821 NFE = 5. b9616
HTOT =  93. 67862

FIME = 17. 0 ¥YR(S)
LFY = 9. 08004 _ o
HPY = 8. 6452 HPC_ = . NP = 8. 26578
NTB1 = 0. 15630 NTBZ = 2 NiB = 2. 27598
HAL = 6. 51530 WAz = 6. W = 6. SzB53
MBELD = 1. 69270 NED = 352 HOT = 4. 47161
NLY = 27 419537 NKl = 0.
NUR = 2. 69281 NFE = 5.
NTOT = 93, 84401

FIME = 18.8 YR(S> . ,
LPY = 6. 00Eaz o
NEY = 0. 69452 ‘ NFC = 8. 15511 NP = 0. 15962
HTB1 = 8. 11883 NTBZ = 1 86591 NiB = 1. 97585
WL = 9. 49531 HRZ = 6. 24671 R = €. 63602
NBLD = 1. 84341 . HEQ = B2 Z26p2 HOT = 4. 45351
NLY = 27 6372 HET = 0. 24?758 '
NUR = 2. 72589 NFE = 5. 89616
NTOT = 93. 81034

TIME = 19.8 YR(S)

©LPY = 9. 88661 A o

NPY = @. 99452 MNP = 8. 12145 P = B, 13566
NTB1 = 9. 87857 HTBZ -= 1. 63576 NiB = i 74433
HAL = 8. 46116 HA2 = 6. 44514 N = 6. 54520
NBLD = 1. BOESE HBy = 52 55123 NOT = 4. 51z%€6
HLY = 26. 36816 NKI = 8. 24538 :
NUR = 2. 79781 NFE = 5. B3¥c16 ~
NTOT = 92, 97901 3

TIME = 28.6 YRS .
LPY = 8. 0ae61 o o
NPY = 9. 88452 NPC = 0. 92292 e = 0. 82744
NTEL = @. 85563 NTE2 = 1. 42268 : NTB = 1. 45837
HA1l = 8. 35264 WAz = €. 63063 HA = 6. 98232
NBLD = G. 97647 NEO = B2 ?a2ed NOT = 4. 52224
HLY = 26 §394% NKI = 8. 24519
MUk = 2. 78883 NFE = S. 82816
NTOT = 92 94739
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=

TIHE = 2v. 6 YRS

LPY = 6. 6EYLY -
HPY = 6. 99452 = a. Bng3z He = 9.
NTB1 = 0. 8e500 2= 0..5548% HTB = 0.
Ml = 9. 13852 2 = . 7 Halx HA. = .
HBLD = 8. 58612 HBO = 53 21764 HOTY = 4.
HLY = 25 83914 HET = 0. 23532 :
NUR_ = 2. 99204 NFE = 5. 83616
HTOT = 52 7?4480

FIMNE = 28.8 YRI(S) '
LPy = . BYe6EH
MHEY = 8. @452 HPC = @ e = 0. 81842
HTE1 = 8. 99354 NTB2 = a HTeE = 8. 42658
NA1 = B 12039 HAz = I'¢ WA = 7. 99z6e
HNBiD = 6. 87935 HED = 54 HOT = 4. 64463
WL = 29 639287 HET = a.
NUR = 2. 81939 NFE = S.
NTOT = 92 71634

TIME = £32.9 YR(Z)
LPY = 9. BEaaR ) ) o
NPY = 8, 8e452 HFC_ = a. ig HP = 8. BuEzo
HTEBL = 8. Bu251 HTB2 = a. v NTE = . & 42323
HAl = @ 16497 : HRz = 7. 1 HR = 7. 63218
HELD = 8. 87423 HED = 54 3 HOT = 4. 65625
HLY = 25 54712 Nl = a. ) '
HUR = 3 94759 HFE = S. 823816
NTOT = 92 69325

TIME = 38.8 YR(S)
LPY = 8. BaGnY o
NPY = 0. 6e452 HEC = 9. 98236 HP = . 88743
NTE4 = B. 89178 NTBZ = Q. 36670 HTB = 8. 26348
NAL = A, az15a Az = V. 97478 Na = 7. BEE2e
HNBLD = 9. 86944 HEQ = 54 21877 HOT = 4. £675=
HLY = 25 48212 HET = 9. 23119
HUR = 3. 97519 HFE = 5. @%616
HTOT = 92 66172

TIME = 3216 YR(S) o
LPV = 9. GBEue v o
NPy = R Pa452 HPC = 3. 0219 HP = 8. eacel
NTGEL = 3. BaLae NTB2 = 4. 1246 HTB = B8 xIare
AL = Q. Bvavd HR2 = 7. 61621 = V. €9535
NELD = Q. 85365 NBD = 954 44432 HOT = 4. 67550
HLY = 2§ 25265 HET = | 22974 :
NUR_ = 3. 10247 HFE = 5. 82616
NTOT = 92 62437

TIME = 32.0 YR(S) «© -
LPY = Q. 9epoG o ) o
NPY = 0. Ba452 NFC = 9. 00143 NP = 0. BBCEY
NTB1L = 9. PEYE NTB2 = 0. 27828 HiB = 8. 27917
MAL = a. B6948& n2 = ?. 65232 N = 7. 7zi5e
HBLD = & B&1a% NED =  S4. 56760 HOT = 4. &8919
HLY = 2011585 NET = Q. 22333
HUR = 3. 129709 NFE = 5. 83616
HTOT = 92 5671%



8-0

TIHE = 23.8 YR{3)

LPY = 0. 600D ) o
HPY = 3. Be452 HPL = 9. WP = g. 357
HIBL = 9. 9oas3 HTBZ = Q. NTB = Q. 24301
Wil = 9. 86653 HAZ = 7. MR = 7. 744322
NELD = 3. 55747 . HE@ = 54 HOT = 4. 69961
HLY = 24 97323 HEZ = a
HUR = 315684 HFE = 5.
NTFOT = 92 580az :

TIME = 34.8 YR(D
LPY = 3. QREAY
HEY = 3. 98452 HPL = He = 9. v8526
HTB1 = 8. 86945 HTEZ = HTE = 8. 21154
HAr = B 95273 HAZ = N = V. 76323
MBLD = B 35416 HED = NOT = 4. (8573
HLY = 24 33268 HET =
HUR = 3. 18238 HFE =
HTOT = 92 55zed

TIME = 38.8 YRS :
LPY = 9. BAvEA -
HPY = 8. Be4S2 HPC = e = 9. o504
HTEL = Q. 9Rez2 HTBZ = HiE = 8. 184165
HAl = 8. 94532 HRz = HR = 7. 75ie6
HBLD = 9. 85118 HED = HOT = 4. 71574
HLY = 24 69246 HEE = : »
HUR = 2 21668 : HFZ =
NTOT = . 92 52617

TIME = 36.D YR(S) .
LPy = 3. B08aH .
NpY = . BB452 HPZ = g HP = @. 68439
HTEL = 3. BE22 NT3z = a NTB = 9. 16822
WAl = 9. 4089 N2 = I'¢ WA = 7. e2987
MBLD = B, B43=5 MBD = 53 NOT = 4. 72343
HLY = 34, 95564 I = 5
HUR = 3 23746 HFE = S
NTAT = 2 49938

TIME = 37.8 YRIS)
LPY = 0. paBEo o
NPy = 8. 5452 HFC = 0. BaRz? NP = 0. 89478
HTEL = 0. 99916 NTBZ = A 13541 NTB = 0. 12357
NRL = 2. 93484 N = 70738 HR_ = V. go582
NBLD = 8. 84952 MEBY) = 55 13962 HOT = 4. 72301
LY = 24 41526 MET =. 8 22163
WUR = 3 26414 HFE = 5. B9&816
HTOT = 32 47271

TIME = 38.8 YR(S) .
LPY = 0. BA6eH: _ oo 3 o
HPY = 0. B452 HFC = 8. ebo1d Hp = 0. BB470
NTBL = Q. veaid . NIBz = a. 12146 NIE = 0. 12151
HAl = 0. az0z4 NFz = 7. ¢8378 NA_ = 7. G203
MBLD = A. 84324 HED = 99 24678 NOT = 4. 74335
HLY = 24 28436 HEI = B. 22032
HUR = 3. 29972 NFE = S. 83616
NTOT = 92 44812



6-9

TIME = 23 8 YR(S) .
LPY = 9. 6ge0d ' o o
NPY . = 9. 452 NPC_ = 0. ¥aaLs WP = B. B4635
NTBL = 9. YEaog HIBZ = a. 18571 NIB = 0. 16575
Nl = 8. B2642 NAZ = V. 80349 N = 782399
NBLD = 6. 54673 HBD = 85 35178 HOT = 4. 7?5758
HLY = 2415635 MKI = 9. 21205 .
HUR = % 31722 NFE = 5. 83616 .
NTOT = 92 41562
TINE = 4@.8 YR(S
LPY = 8. Bovna . o
NPy = B 86452 HPC = . GB00% NP = & egd6l
NIgl = 9. 93va6 NTEB2 = 8. 85znd MiB = B8 023219
NAL = B. 82200 NRz = 731545 o = 7. 8Z345
MELE = 8. 53845 HED = 595 45472 HOT = 4. 76647
HLY = 24 01266 HEL = 4. 24779
HUR = 3. 243¢4 HFE = 5. 83616
HTOT = 92, 39221 :
TIME = 41.9 YRS
LPY = 9. 98999 ; o
HPY = 0. 8a452 HPC = HP = 0. 89453
NTB1 = @. BOBO4 HNTEZ2 = NTB = g. B2ais
Hitd = 1. 82063 tinz = MR = 7. 54558
MBLE = . B2626 NED = NOT = 4. 77527
NLY = 23288870 HET =
HUR = 3. 36938 MNFE =
HTOF = 92 36687
TIME = 42.9 YRS
Py = 8. 0opaa _ o
HPY = 0. 69452 HPC = a NP o= g @
NYE1 = 9. 60953 HIRz = @ Hi = 8.9
Nl = Q. 91744 HAz = v N = v
NBLD = 0. 83433 NBO = 59 HOT = 4.7
HLY = 23 75388 HET = @
MR = 3 39623 HFE = S
: HTOT = 52 34961
X
TIME = 43 0 YR{S> -
LPY = Q. 6ava8 o
NPY = 0. 69452 NFC = v NP = a. 89455
NTB1 = @. QBaB2 NIB2 = 5] NiB = 0. BeAPH
Nl = 9. 81513 HAZ = ? SN o= 7. £3392
HELD = 0. 82238 HBO = 55 HOT = 4. P339
NLY = 23 63260 HKI = a
HUR = 3. 42242 HFE = S
HTOT = 92 31442
TIME = 44,9 YR(S) )
LPY = 9. BeEo ) L o
CHPY = 0. pR452 HPC_ = 9. vean2 NP = 8. 89454
HTB1 = 8. Begal NTBZ = 9. 85239 NiB = . 85232
HAl = 9. 813222 Nz = 7. 84571 HR_ = v 86293%
HBLD = 9. 53951 NBD = 55 84747 HOT = 4. SoE71
NLY = 23 SB665 HKI = 8. 24287
HUR = 3. 44852 NFE = 5. 83616
NTOT = 92 28831 .



0L-3

TIME = 45.6 YR(S) .
LPY = 0. Bbora ) s
NPY = 3. 99452 WPC = 9. oEa2 NP
NTBL = 3. govel NTE2 = 6. 94686 NTE
bRl = 3. 81151 NRz = 7. 93570 NA
NELD = 3. 82971 MBO = 53 34122 NiGoT
NLY = 23 38267 HET = 0. 21168
HUR = T. 47457 NFE = 5. 63616
NTOT = 92 26227

TIME = 46.8 YR(S)

: LPY = B. bEBEH }
HPY = . 88452 NPC: = 8. BeBeL WP
NTEL = £ vagal NTEZ = 9. B4e19 NTB
HAL = £ 91903 WAz = 7. 85891 HA
NELD = € 82597 HEBa = - S5 832329 HOT
NLY = 23 20091 HEY = 8. zia51
NUR = 3. SAB54 HFE = 5. 89816
NTOT = 9z 22623

TINE = 47.9 YR(S)
LPY = a. 6aaao
NPY = 4. Be452 HFC = HE
HTBL = €. 80054 HTBZ = HiB
HA1 = H 98573 HA2 = HA
NBLD = 0. 82528 MBD: = . Hov
NLY = 2% 13638 MET =
HUR = 3. 92645 HFE =
NTOT = 92 21839

TIME = 48.0 YvR{S)
LFY = a aaeo9
NPy = A 98452 HPC_ = g € HF
NTB1L = Q. 9aaEa HTE2 = a. NTB
NAL = @ e7ee WAz = e HA
MELD = A 82364 NBEO = S6.: HOT
HLY = 23 91927 HKT = 9.
NUR = 59229 NFE = 5
NYOT = 92 184S5 4

TIHE = 439.8 YR(S)
LPV = 2 Baenn o o
NpY = 8. 9e452 HPC = a. BARBY NP
HIG1 = @ @o0a0 NTBE = 9. uzZ&47? NTB
HRl = 0. BBEE2 HRZ = 7. 87254 HA
MBLD = 0 32205 HBD = 55 252%@ NOT
HLY = 22 Sa11? HKI = 9. 26763
HUR = 3 S78e? NFE = 5. 83616
NTOF = 52 1587?7

TIME = 58.8 YR(S
LPY = 8 60vBY i
NPY = g 68452 HFC = 0. BHBEY NP
NTBL = 9 6009 HTB2 = 0. B2305 NTB
NAL = 0. BasS?6 Hez = v 57584 A
NBLD = 9 82049 HBO =  56. 38578 NOT
NLY = 22 ?6456 HED = 9. 20956
HUR = 3 &Bro NFE = S. 89616
HTOT = 92 13396 '
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* The curve displayed at the top of the previous page, and the
corresponding tabular data for the blood equation, show the
time rate of change of 238Pu in the blood. Since the blood
has a very rapid biological half-time with respect to the
remainder of the modeled organs it acts mainly as a transport
mechanism, transferring material immediately to the organs it
feeds. For this reason the curve and tabular data do not
correspond to the amount of material in the blood but only the
time rate of change of 238Pu passing through the blood. The
amount of material in the blood at any instant in time is
negligible because of the'instantaneous transfer assumption.
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NASEPHARYHY -
DNP=21 .25 7
THMPA= ©.91 DAY(S)
THNPE= 5 .48 DAY(S)
Fa= ©.04
FB= 9.38 :
TRACHEAERONCH IAL -
OTB= 9.88 7 o -
THTEC= 8.91DAYIS)
THTBO= 9.280AY(S)
FC= 8.78
FO= 9.30 _
PULMOMARY - -
OP=79.08 7
THPE=18 .38 DAY(S)
THPF= 1 .29 DAY(S?
THP5= 1.380AY(S)
THPH=19 .89 DAY( 51
" FE= 9.32
FF= B.20
FG= 0.98
FH= 9.23
-—=LYMPH NODOES
© THL= 5.880AYIS)

Fl= 1.98
GASTROINTESTINAL TRACT
STOMACH ==
TST= 1.88 HOUR(S3) o
SMALL INTESTINE. -
TSI= 4.98 HOUR( S)
UPPER LARGE INTESTINE -

TULT=13.88 HOUR( S)
~— LOWER LARGE INTESTINE (FECES)
TLLI=24 .38 HOUR(S)
--BL1DGO
THBL= 3.98 HOUR( S)
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28-0CT-?S
INITIAL BEPOSITIONS

.DNP = 30.88 X

FRACTION UPTAKE FPRARAMETERS ¥

Fa = 490 X
FE = 92 30 2
FI = 159 98 ¥

BIOLOGICAL HALF-TIMES

2P

THNPA
THTBC
THPE
THFG
THL
ST
TULI
THEL
TIME = 8. 0 DAY(S
NNPA = 1. 28000
NTBC = €. 69610
| NPE = €4. 46085
i NP = d. B80S
: HLU = 1064 68069
} HET = 6. pBeaEd
HULY = 9. BReAa
HLY = 6. 65093
HSY = 6. 9830
HTOT = 4108 98823
TIME = 1. 8 DAY(S>
. HHPR = 6. BaBuo
HTEC = 8. YerEe
MPE = 64 74216
NPG = ~ 8 980806
HLYU = 76 Da7v12
NST = G 42540
NULT = 9 45334
HLY = @ 82857
HSY = 1. 41838
NTOT = 92, 85262
TIME = 2.8 DAY(S) -
HHNPR = 6 8avad
NTED = 8 96vad
HPE = 69 51147
HPG = 9. BIBGO
ML = 76. 71628
NST = 9. BIEED
MULL = 4. 46575
MLY = g. B64a9
HS = 4. 85542
MTOT = 80. 65247
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- RESULTS FROM ICRP MODEL
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it
W
[y}

TIME DAYCS) - o o
MHPR = 0. 6aBBY NMNFB = 9. 23442 NHP = 0. 23443
NTEC = 8. BYaan NTBD = 9. 6aada MTE = 9. BEOVD
MPE = 72 926777 NFF = 0. 6OLBs B
NPG = 0. BaBLa HFH = €. 42138 ‘NP = 88 39973
NLU = 98, 63418
ST = @ 91751 N&E = 8. 83351 _ _
NULT = 1. 26338 HLLI = 8. 02383 NGI = 9. 58213
NLY = 8. 695991 HEL. = 2. 24557
NSy = ?. 41716 NUR = 1. 95951
NTOT = 7@ ?3213 :

TIME = 4. 8 DAY(S) o

: HHPA = 9. AnEBY HHPB = 0. 84633 NHP = 0. 04633

NTEC = @, aBane NTBD = 8. Boaaa . HTB = 9. BEBaR
HPE = 73545295 HPF = 9. BHa30 o
HFPG = B. HABAG NFH = &. Sei64 NP =  §2 02058
MLU = 82 66751
NST = 9. 86351 NS = 9. 31572 o
NULI = 9. 35272 HLLI = 4. @77is MGl = 4. 45342
HLY = 9. 13281 HEL = 223975
NSY = 18 94678 HUR = 1. 8?2293
NTOT = 64, AE81E

TINE = S. 8 DAY(S) o
HHFR = 0. BREBe HMPE = 8. B339 . NNP = 0. B9313
NTEC = 6. 9ean NTED = 9. BAEEa HTE = 0. BB3Iea
HPE = P4 64857 NPF = 9. U0BY _ _ o
HPG = a. 38Bea HPH = 6. 49118 NP = 81 12574
ML) = 81, 14532 _
NST = @. 9986 NS = 8. 9986 _ o
HULLL = 6. 9529Z NLLI = 1. &§10332 N3l = 1. 89341
HLY = 8. 16952 MBL = 2. 27643
NSY = 14 41569 HUR = 1. 85340
NTOT = &1, 9117 -

TIME = 6. 8 DAY(S) o
MNPR = 6. 3EBES . HHFPE = 8. 99165 NHP = 8. Be16S
NTEC = @. Boaaa HTBD = 9. 8uava NTE = 9. BoEas
HPE = 72 65316 HPF = 6. Boabe R
MFPG = A. 3e0he HPH = 6. 218106 HF = ?3. 97626
HLD = 7?3 37750 .
WST = 0. DRz e a. apass ~ _
NULLL = 8. 81723 MLLY = 8. ?z1086 NGI = 8. 74316
MY = Q. 18247 MEL = 2. 21477
MSY . = 2. VP476 Ml = 1. 84165
HTOT = 953, 438217

TIME = 7.8 DAY(S) ‘ o
NNPR = 6. HHPB = 8. NHP = @ DIzl
NTBC = o. NTBD = Q. NTB = 9. B8ven
NFE = 7@ NFF = 9. o
NPG = a. MNPH = €. HP = 76 22354
ML = vE 2 ]
HET = @, BaRaz H5I = 8 o
MULT = 9. aaz62 MLLT = Q, ; N3I = (U A
MLY = 3, 20211 HEBL = 2. -
HSY = 24, 93435 HURE = 1.
HTOT = SE. 5Eada



P

TIHE = 6.8 DAY(S)

NHPR = 0. BEEOY HHPB = @. BBOBe : HHP = 9. bavas
NTBC = 8. BBEEB NTBD = 6. vGLe | NTB = 0. GBYOY
NPE =  67.43246 HEF = 9. B03de . : o
NPG = @. PBVYaa . HPH = 5. 56265 | i NP = 72 29617
NLU = 72.29623 ' ‘
NST = @ BBooo HSI = @ 99062 ' A ) o
HULT = 4. vegry HLLI = v. 11456 | NGl = 0. 115z7
HLY = a 21726 HBL = 2.151086
NSY = 24 22063 HUR = 8. 36736
NTOT =  S4 86147

TIME = 9. 8 DAY(S) ) o o
HHPA = a 60660 HNPB = 0. BEdv1 ' NHP = 0. BBes1
NTBC = 6. 00663 NTED = 8. 99008 ‘ NTB = 8. BOBBY
HPE = 64 £9167 HPF = 0. BEaBE o
NPG = 6. peeoo HMFH = 5. 62526 . NP = 78 21782
HLU = 700 21764 ' . :
HST . = a 69668 NS = 0. baBuZ N
MULT = 6. 86612 HLLT = 8. B471V NGI = 6. 84733
HLY = a 22527 NBL = 2. 96486 : :
HSY = 27 24145 HUR = 6. 92315
NTOT = 53 3676t ‘

TIME = 168 DAY(S)

, HHNPA = 0. BODEo HMPE = @ oooed - . HHP = 0. G800
NTBC = 6. Bavug NTBD = 8. Baano ‘ NTB = 6. 6OBHH
MFE = 61 96262 NFF = 9. G986 . ' o
NPQ = @ BedBo NPH = S. 28314 HP = 67 35184
HLU = 67 25154 .
NST = 2 BoAane Sl = 9. 00Eo1 .
HOLI = G GO0ES HLLD = 8 81753 HGI = 8. B17€S
HLY = & 23898 HNEL = 1 27852
HSY = @ 41268 MUR = 8. G952
NTOT = 51 S&6z0

TIME = 11. 8 DAY(S) - ) o , o
HNPA = 9 9agana NNPB = 9. Bonns NHP = 8. vbUeg
NTEC = 9. BeEBO HTED = 0. BOLOY NTB = 0. BoBaY
NPE = 53 27260 NPF = 0. bBoY o
HFG . = 9. BEReo HFH = 3. 15408 NP = 64 42883
ML = 65 d26a2 :
HST = 8, BEoan HSI = 8. BoBaE 3 o
NULT = 9. BEae1 HLLT = 0. o640 Hil = 0. 6641
HLY = B 24637 HBEL = 1. 82401
HSY = 32 42712 HUlR = o 3352z0
NTOT = 50, 69254

TIME = 128 DAY(S) o
HHPA = a. REoad HHPB = a. HMP = 9. BEdH9
HTEC = Q. NTED = a. NTE = 8. B0EE
HFE =  Sé. HFF = a. ~ o
HPG = G HPFH = 4. NP = €1 S56E€83

. HLU = &1 _ )
HST = . HS1 = a N
HULT = a. HLLT = o HGI = 6. BeZSY
HLY = . HEL = i
HSY = 26 HUR = 9
NTOT = 42,
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TIME = 1% 8 DAY<S) o o
HNPA = 9. Beoa6 NHPB = 8. BBHed HNP = 9. Booay
HTELC = 8. DerYe NTED = 9. BaEgn . NTB = 9. BOBED
MPE = S4. BeAYS NPF = 9. 0AGH9 .

HFG = 0. 8aLD MFH = 4. 78833 HP = 58 Veld2
HLU = S8 P6172

NET = g. ABORB NS = 9. BOABA :

HULI = 8. BERnE HLLT = B. 66811e NGI = 6. 6B11e
NLY = 8. 25453 - NBEL = 1. 72324

MSY = 39 253325 HUR = 9. 77s1e

NTOT = 43 29253

TIHE = 14 8 DAY(S) : ) .
HHFA = a. Bapas HHFE = 8. HHP = @. Panan
NTEC = A, BREee MTED = Q. € i = (5% 15151515)
HPE = S1. 54¢31 HFF = 9. € i
HPG = 9. BGBaa MPH = 4. MNF = SE. 92969
HL) = 56, 62959 :

MHS = 8. Booag NST = o

MULY = 0. BEvEn MILLY = o N3I = 8. BeesS1
HILY = Q. 23557 HEL. = 1

HS = 42 36421 NUR = o

NTOT = 4¢. 29453

TIHE = 15. 9 DAYCSH

NHEA = MHFE = @ HHP = a.

HTBC = NTBD = 0. HTE = 5]

MFE = HEF = a.

HFG = NFd = 3. WP = 53

ML =

MET = HEl = 5}

MULT = HLLT = a MG = (GRS (5 e
MLY = MEL = i

MEY = MU = 5}

MYOT = ’

TIRE = 15,8 CRY(S:

HMPA = HHFE = a. ¢ MNP = 8. BAROD
MNTEC = MNTED = . NTE = D, GAGEA
HPE = HPFF = a. o
MHPG = MFH = g, MHF = S6. 78293
ML =

HST = HZl = 5} ) o
MNULT = HLiLT = Q. MGI = 9. 90He3
MLY = HEL., = 1

NSy = MNUR = a

HTOT =

TIME = 47 8 DAY(S) ) o
HHPR = Q. K NHPE = 5] HHP = A, e0dan
NTEC = Q. o HTED = A HYE = 9. gaRng
NPE = 44, < HFF = ) o
MPG = Q. HFH = 2 MF = 43, 25796
HILU = 43,

NET = a. H31 = a. . o
MULT = 9. HILLT = 9. NGI = u. appad
MLy = 9. MEL = 1. i
MSYy = 59. HUR = a.

= 4,

MHTGT



TIME = 18,6 DAY(S) ' A )
~ aBaoa NHFB 0. pBoaE : NN 0. G900

MMFR = 9. = =
MTEBC = 8. 86BBH NTBD = 9. BBy NTB = 9. BV3oB
MFE = 42. 18327 NPF = 6. ObBas - _ ~
NPG = 9. 66960 - NPH = X 66811 NP = 43. 851x8
MNLY = 435, 89126 :
MST = 9. Baao - N5l = 6. 99900 . o
NULI = 8. BoHe6 HLLI = 0. agoiEl : NGI = 8. Boaol
HLY = 0. 24544 . MEL = 1. 35225
MSY = S2. 54794 NUR = 8. 68831
NTOT = 43. 85674 :
TIVE = 19. 0 DAY(S) ~ .
HNPR = 0. BOEAN NHPE = 9. apgan . HNP = 0. BOEAY
NTEC = 8. 96nee - NTED = 0. oERae NTB = . BOPBA
HPE = 40. 82968 ) NPF = 9. Baaes L
HFE = 9. BOBH6 NFH = Z 45171 NP = 4% 52123
MLU = 43. 52139 :
NS = 0. 96BHY ) NSI = "3 BRoeo .
NULT = 9. 8BBA8 MLLI = 8. podaL : HNGlI = 9. BaRsl
HLY = . 24285 NBL = 1. 28480 :
HSY = 54, 95a74 HUR = a. SYvEn
NTOT = 432 12328
TIHE = 20. 0 DAY o
: NMPAR = 3. BODEO NHPE = 8. BRpod NHP = 0. 9aLLo
’ NTEC = _8. Bavaa NTED = 8. auBoYd . NTB = 9. gedor
HPE = 37, 35654 ) HFF = 9. GERaY _
HPE = 6. BRdER NFH = % 29837 : ’ HP = 41. 25718
Ny = 41. 25718
HST = 6. BEERD NSI = 2. 8apas ‘ e
MULT = a. AgRa9 : HLLLT = 0. 3OO0 MNGI = @. evvas
CHLY = 9. 23570 MEL = 1. 21764
MaY = S7. 286594 NUR = 9. 54734
HTOT = 42 43253
TIME = 21. 9 DRAY(S) . .
HHFR = 8. 9LEoR NMPE = 9. BHasEe NP = 8. 89900
HTEC = a. BEoEY HTBD = 9. BBaGaE ‘ HiE = 8. BBER
NFE = 35. 96174 HFF = g.eapee
HFP3 = 0. 96aHA . HNPH "= 3. 12741 NP = 29 Q3355
MLY = 2398385 )
MHS = 9. PEB6G. NST = 0. BEBEAa S
NULY = Q. GRvBe MLLI = a. aEBEs NGI = 8. 8BYHH
HLY = 9. 23261 HEL = 1. 15454 ’
HS = 59, 52420 HUR = @, S13z2
NTOT = 41?9538 :
TIME = 22,9 DAY(SY
: MNPR = 0. MNHFB = 8. BOEB0 HiP = 0. BEBBH
HTEBC = a. HNTED = 9. BHPBs NTB = 8. BavBY
NFE = 24, NFF = 8. O8I0 o
HPG = 9. HFH = 2. 95935 HP = 26. 99383
NLU = 36,
NST = 8. NSl = 8. ARuHo : ‘ _ o
NULT = 9. HLLT = 0. BEE6o0 NGI = 9. BEBBo
NLY = 8. NEL = 4. 93272
NSy = cil. HUR = 0. 43173
NTaT = 41,

' . . H '
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TIHE = 2% 8 DAY(S) ' o
HMPAR = 0. BOGDA HHPB = 0. BEOYe NHP = @ 00680y
NTEC = 0. B8HB6 HTED = 0. Bavos . : NTE = 8. Bavos
HPE = 32 19464 HPF = 0. BOBOY o
NPG = 6. BOvEY HFH = 2. 795953 NP 5 34 35445
HLY = 34 59413 i :

NST = 9. BOBEo HZI = 9. 99a29 _

HULT = 8. 8BGO0 HLLT = 9. 6503 NGI = 0. BOLEY
HLY = 8. 21965 HEL = 1. 033382

MEY = 63 7?5239 HUR = a. 46522

HTOT = 48. 64647

TIME = 24 @ DAY(S) .
HNP = @. BEHan HNFE = 9. GGy HHE = 8. Booa
NTEC = 0. BEgaa NTBD = 9. G390 HTB = 8. BRgsa
HWPE = 20 43232 NFF = 6. BuRBa _ -

HPG = 6. BEOEG HPH = 2 £4639 WP = 3% @vasi
ML = 3267934 ' :

NST = g, eoaoh HST = 9. LevEn o
HULT = 0. bapea NLLT = 0. 9aaea HE31 = 9. BeBIs
HLY = o 21259 MEL = 8. 97733

HSY = 63 V2334 HUR = 6. 435593

HTOT = 48, 12252

TIME = 258 DAY(S '

HHFR = @ Bedan HHFB = a. HHF = 0. eenng
HTBC = 8. BEans . HTED = 8. HTE = 0. apesa
NFE = 28 ?2665 HFF = g :

MNPG = 6. BEOvd HFH = 2. NP = 24 2248z
HLU = 31 22483

HET = A, 9AnaaE MN3I = g,

HULT = @. BeBaa HLLI = 8. HGI = 8. 9edBa
NLY = 8. 2858 NEL = a, ;
HEY = &7 HUR = 0.

HTOT = 33

TIHE = 268 DAY(S) : '

HNHPA = 9. @avaa HHPB = 9. @pan : HHP = 0. BRaoY
NYBC = 8. Eens HTED = g. gEesa HTE = 8. BIeoa
HPE = 27 13492 HFF = 9. geagn N

HPG = 0. BeaGo HFH = 2 35930 HF = 23 422
HLY = 29 4922

HET = . BRen H3I = Q. BIaag ) )
NOLT = a. pegna HLLT = 9. BAGRa H3l = 8. BoPoY
HLY = 8. 12775 HEL = @. 87193

MSY = B3 43535 HijRR = 0. 39235

NTOT = 39 18497,

TIME = 278 DAY(S) S
HHPR = 3. BEBAG HHFE = 9. & HNP = @. genas
NTEC = 4. 9860 : NTED = Q. & NiB = @. voBona
NFE = 25 52363 HFF = 0. u ~ o
NPG = a. 9BREd HFH = 2 22461 WP = 27 28764
HLU = 27 897d4 _ ; '

N5T = @. Poaag NS1 = 8. 2aa00 _ o
NULT = G, Be00a NLLI = 9. aonaa HGT = . goRog
HLY = @ 13816 HEL = 9. &2242 :

HSY = 7447997 HilR = 8. ZFand

HTOT = 28 75864



8P

TIME

26. 8 DAY(S)

60000 NNPE . 98uag - NHF =

HNFR = O 60060 = . 0090 9. BGEa
NTEC = 0. oeaag NTBD = 0. 9BuEs NTB = 8. BBYBY
HPE = 24 12248 NPF = . @ 960309 o
NPQ = 0. BeoLB6 NFH = 2. 8976b - NP = 26 21955
NLU = 26 21939
NST = 0. BoERG NSl = 9. gaERa } o
NULT = g. BRBIY HLLT = 8. Bo9a0 N3l = 9. BOBe
HLY = 8. 15252 NBL = Q. 77566
NSY = 72 82183 NUR = 0. 24585
NTOT = 38 26681
TIME = 298 DAY(S) o
' NHPR = 0. BBOvE HHPE = 0. Beooe NHP = B. BoBOB
NTEC = 6. buBBY NTBD = v. g3BoY NTB = 0. B8IYo
HPE = 22 72232 NPF = 8. vogag o
NPG = 0. 60063 NPH = 1. 57583 ‘ HP = 24 63318
NLY = 24 69918 , :
HST = 0. 60Ba0 NST = 0. BoBBa )
NULT = 9. B0HO8 HLLT = 6. BEava N3I = a. bBoea
MLY = 0. 1748 MEL = 0. 73631
NSY = 74 39613 HUR = 8. z2887
NTOT = 37 39726
TIME = 28. 6 DAY(S) . o
i NNPA = 6. 6AOE0 ' NHPB = . 8 80898 NHP = 0. 8BBo
NTBC = 6. BOBAG NTBD = 0. B3aGo NTB = L5 2 5
MPE = 24 39561 NPF = 0. gaos . . .
NPG = @. BadoeE NPH . = 1. 642 HF = 2% 25618
HLU = 23 25618 :
HST = 9. BOGAY N3I = @. B2ae ' _ L
HULT = 0. BoRGEY NLLT = 0. B699BY N5T = 8. BEvvE
HLY = Q. 1672 NBL = 0. 65320 :
NSY = 75 88326 HUR = 0. 20972
NTOT = 37 65422
TIME =  31.6 DAY(5) . o
HNFR = 6. BOBBE HHPB = 6. BBoBY NHP = 9. 68899
HTEC = 0. BoGLo : NTBD = 9. BOAYO ‘ HTB = a. 9BE0Y
HPE = 208 12631 - NPF = 0. 99998 - o
NPG = 0. 6p6ED - HPH = 1. 7?5933 NP = 21 &8Fz3
NLUY = 21. 88729
NST = Q. BOdGG NSI = 0. G3ang o
NULT = 9. BOBRY HLLY = 9. 66508 HAI = G. BBoBE
NLY = 9. 15352 NEL = 8 6475z - -
NSY = 77 20496 MUR = 9. 25157
HNTOT = 37 32448 ’
TIME = 32 6 DAY(S? ‘ . o
‘ NNFR = Q. 300G HHPE = 9. Boouo : NP = 9. 19399
NTEC = 6. oany NTBD = 0. aoaag NTB = 0. BovBe
MPE = 12 93686 HFF = 0. Boasd o
NFG = B. 60660 NPH = 1. 64661 NP = 28 55267
MU = 23 58267 ’
HT = 0. Bedoo N3l = 0. e0oag . _ o
HULT = 6. BOBOA HLLT = 6. BaaEe NGI = 0. Babos
NLY = 8. 15243 HEL = 9 €6824Z
NS'Y? = 78 65344 HUR = 8. 27424
HTOT = 37 B33&2
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TINE

TIME

TIME

TIME

TIME
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[

338 DAY(S)
NNPR
NTELC
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‘NP3
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NST
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oL-p

TIME = 38 0 CAY(S) » o o
HHFR = 0. BEGEO HHPE = @. YUdLL NMP = B. BYEBY
NTBC = 3. BEEEY . NBD = 9. 80825 NTB = 8. BBV0o
NPE = 12 99538 NPF = 8. BBLos A L
HPG = 9. BeGAY NPH = 1. 13801 NP = 14 12568
HLU = 14 12388 L :

HST = 0. 6E509 : NS = @ eogol3
HULT = 0. Baavo HLLT = @. BeasHe HGI = . Boean
HLY = g. 112106 HEL = 8. 41367
M3Y = €9 34415 CNER = @ 18348
HTOT = =35 613556 -

RN

TIHE =  39.8 DAY(S) | ' _ o
NHPR = 0. 9030e HNPE = 9. Boago HHF = 0. B398y
HNTBC = 0. 808560 NTEBD = 8. Bouos NTE = 8. 86vBs
NPE = 12. 467439 NFF = 0. BLREE -
HPG = @ Benea HPH = 1. 95575 NP = 13 24654
HLU = 12 24684
MST = . BavEd NSI =
MULT = 9. 399a9 HELT = NGI = 0. BBHBY
HLY = B. 16612 MNEL =
HSY = E& 25424 HUR =
NTOT = 35, 42651 .

TIME. =  4@. 6 CAY(S)

NMFPA = . GBI . HNPE = 0. BRaeE NHF = 8. G996
NTEC = 8. boavo NTED = 0. BEano NTB = 0. begwa
NPE = 41 42935 HREF = 0. 93996

NPG = 6. 8Boao - HFH = 9. 99336 : HP = 12 42321
HLU = 12 42321 '

NST = 8. BeAaY H3I = a. Bedea , ) : o
HULT = 8. 99aan HELT = 0. 5854 . HII, = 0. o06as
MLY = 6. 16841 . MEL = 8. 26332

HSY = E7 18305 HiR = a. 16575

MTOT = 9. 25957

TIME = 448 DAY(S) - : e
HHPA = 0. BeHng NHPE = 0. 8EEsa NHF = v. BBELY
HTEC = 8. BeDGE HTED = 0. HBBoa NTE = 6. BGaBe
HPE = 1@ 788&1 - HPF = 8. boabe _ e
HPR = 6. Bobog HFH = 0. 92118 NP = 11 62350
HLY = 11 62588
HST = 6. B39 NS = 8. BEAEa ) .
HULT = 8. Baooo HLLT = -@. aoaag - M5l = 0. Beavo
HLY = 8 93423 HBL = 0. 24515
HSY = 7. 92B16. HUR = 8. 15532
WYOT = 395. B97&9

TIME =  42.6 DAY(S) o . ‘ o
NNPR = 0. BEvEL NNPE = 9. 9Bae9 ' ‘ MNP = 9. 0BvEd
HTBC = 8. BovERa N-BD =- B 6B00a . NTB = 6. BaBBe
NPE = 18 93382 HPF = 0. 8098 : o
NP3 = B 06600 HFH = 8. 8730z NF = 19 31285
HLU = 16 912835 , :

HST = 8. BeBIG NSl = 6. BBRYO ' o
HULT = 6. 800 HLLT = 6. baard NGI = 0. BABBH
HLY = 8 85266 NEL = 0. 22364 -

HSY =  £8. 67286 HiR = 6. 14564

NTOT = =4, 94947



LL-P

TIME = 42 @ DAYCS) . - o
. HHPR = 6. BBOAD HNPE = 0. BEBes NHP = 0. BavLo
MTBC = 8. BEBYD NTBD = 0. Bapes NTB = 9. BBB06
NPE - = 2. 409¢8 NPF = @, Goe6a o
NPE = 0. Quoae NFH = 8. 81745 MNP = 19. 21312
HLIY = 1a. 21812
NST = 9. Be9ag "NSY = a. o
NULT = 6. 9OBa6 HLLT = a. NI = . BOBEY
HLY = 6. 98460 . MEL = % K
NSY = 8. 32420 HUR = 5]
NTOT = 24. €6348
TIHE =  44.8 DAY(S) ‘ o
NMPR = 0. 600 NHPB = B.@ﬁgﬂg- : NHP = g. aEeno
NTEC = 9. BHeHd NTED = 9. B0 HTiB = 9. 08BEBO
NPE = 8. 86774 HPF = 0. GO N
NPG = 8. BHIs. ~ NFH = @ 76539 HFP = 9. 57362
NLIJ = 9. 573262
NST = 6. 8BYB0O N2l = 8. BBu9H i .
NULI = 6. BEBAG HLLY = 6. BEDYY - ! NGl = 9. BPBO5H
NLY = 6. G798z HEL = 9. 28299 \
NsY = 98, #6255 NUR = 8. 12736 i |
NTOT = 24. 67851 . ' !
TIHE = 45. 6 DAYLS) . . i o
: NNPR = 8. Re0s NNFB = 0. Goago NNP = 0. BoagY
HTBL = 9. BEOas ’ NTBD = 8. BBaaa NTB = 9. BaBea
HPE = 8. 24524 HFF = 0. B o
HP1 = 8. B98ve ’ HPH = 9, 716595 HP = 8. 96232
NLU = 8. 96232
NS = 9. BHvas NSl = 9. BEEBG _ o
MULT = 9. 6090 CHLLT = 9. PABoE . HGI = B, YavYH
NLY = 9. 97924 MEL = @ 26553
NSY = 94, 59655 HUR = @, 119535
NTOT = 34, 55675
TIME =  46.8 DAY(S) : . L
NHPA = 0. 86999 NHPB = 0. BABGH NHP = a. eas6o
MTBC = 9. 8O0RG HNTED = 0. ULE9a NTB = 9. BBHRo
MFPE = 7. 7192z NFF = 8. GoBos L
MPG = 0. BEdno HFH = 6. 67124 NP = &. 33047
HLU = 3. 39047 - o
NST = 8. BeYLa H51 = 9. BBEYua
NULI = 0. BOVAN HLLT = @, BI990 N3l = 8. BPREs
NLY = 0. 87935 HNBL = Q. 24835
NSY = Q1. 28970 HUR = 9. 1128z
NTOT = 4. 443220
TIME = 47. 0 DAYL(S) ' . o . . o
NHNFR = @. aeas HNFB = @. 8oy NHP = 0. 80380
NTEC = 8. 80593 HTBD = 0. 60083 NTE = 0. B398
HPE = 7. 22527 NPF. = 9. BOnBa . o
NFG = Q. 0BOOG HFH = 0. €23293 NP = 7. 85367
HLU = ?. 95267 : . o
NST = 0. BBOse N5 = 9. 1Booo o
NULT = 6. G39a0 HLLI = 8. B99gn NGI = 8. BbveY
HLY = Q. BEEY? HBL. = 9. 23384
NSY = o1, B4652 MUk = 9. 18437
HTOT = x4. 23747



“zL-p

TINE =  48. 8 DAY(S) : : . T
WNPA = 8. 808G NNPB = v. BBBEd » NNP = 6. BavoY
NYEC = 6. 88069 - NTED = . & 80850 NTB = 6. 68ELH
NFE = 6. 79931 NPF = 0. 86996 e
NFG = 6 092306 - NPH = g. 5geey : NP = V. 34787
HLU = 7. 34707 .
NST = @ Py NSI = 6. BE99Y : e
NULT = 0. 9o6e8 NLLI = @. H9goH N3l = 8. GovoE
HLY = a 96283 MNBL = 0. 21803 :
NSY = 92 37206 NUR = 8. 85812
NTOT =  34. 23815 A

TIME =  45.9 DAY(S) ) N e
HNPA = Q. 0aoud HHFB = Q, vopey - - - NHNP = 9. BoevoY
NTBC = 4. 0aBaw NTED = 6. BEBEY NTB = 0. 9beuo
NPE = 6 22711 NFF = 9. bEI6a : e
NPG = G. 9OEe6 NPH = 0. 55018 NP = €. 57723
MNLU = 6. 8ov29 '
NST = Q. BOYRG NSI = 8. ObEAY . : e
NULI = a. 6ovsY HLLT = 8. B8B6Y H3I = 8. o608
HLY = @ 8551z HEL = g. 28411
NSY = 92 85947 HUR = 0. 6313
NTOT = 24 1466%

TIME =  56. 6 DAY(S) o

i NNPR = Q. 066606 HMPB = 6. 86O NHP = 9. BEEe0

. NTEC = d. Baoas NTBD = 8. BAPE. NTB = 8. 83900

: NPE = 3. 91446 HPF = 8. BoBEO N

| NP3 = 4. beeao NFH = 8. 51430 NP = €. 425870

I ML = €. 42370
NST = €. BE0E8 NSl = 8. BBoBY ) o
NULYT = E. 9aaE0 ‘ NLLI = @. 9o0aa NGl = 0. GBRPe
HLY = €. 85557 HBL = 8. 15681
NSY = 93 22431 HUR = 0. 855587
NTQOT = 24. 85357

TIME =  51.8 DAY(S) . o : : N
HNPR = G. H05a0 HNPB = 8. BeaEa Lo ‘ HHP = 9. @2290
NTBC = G. peBaa HTBD = 8. eREay ' : NTB = 0. 82660
HPE = 3. 52472 HPF = 0. bAYsY o
HPG = 6. B66HE HFH - = 0. 45128 ' NP = €. vi&nl
NLU = €. 91601
HST = 6. 09GE0 CNST = 9. BBEo0
HULI = 6. 969G - NLLY = 0. 9aBa6 NGI = 0. 96080
HLY = 8. 85226 HEL = 8. 17338 : ‘
NSY = 93 7?5314 _ HUR = a. B3026
NTOT = 3Z 579598 )

TIME =  S2. 8 DAY(S) B . o
HNPA = 6. DaEeD HMPB = 0. 0PBIo = HNP = 0. Ge6Y
NTBC = 8. 9aaB0 NTBD = 9. @BEoH HTB = 9. GBBos
NFE = 3. 17365 HFF = 0. Qaoon . e

N HP3 = o 69060 HPH = 6. 44335 ) NP = 3. 62354

NLU = 5. 62254 :
HST = 9. 90066 HSI = 8. gaEoa . . ) e
NULT = g. 90060 HLLI = Q. BEHYG NGI = a. Bouaa
HLY = - @& 84388 NBL = 9. 16634 '
HSY = D4 16044 HNUR = 6. 97513
NTOT =  3Z 99454 :



- o e = - e e e e et et tmm e tamt faeam e em T e el e T em em e o et em o e am ten i m mtem mm et mm e e o mr me mm mm mm wm e e e e wm e i e e e =

TIME = 538 DAY(S)

HHPA = 6. 80OBY HNPB = g. Bapoy NP = B. peves
. NTEC = 0. BBE03 HTED = Q. 9ot NiB = 0. BeBes

NPE = 4. 33847 HFF = 0. 6a9BY
NP3 = 6. BVEo HFH = 0. 42474 : WP = 5. 25328
HLU = S. 25528 :
NST = 9. Gopos N5I = 8. BB0aD
HULT = 0. BEaGa NLLT = 8. Geasn NGI = @. ap3eo
NLY = 0. 84644 HBL = 0. 15614 ;
HSY = 94. 52855 NUR = 6. 87026
HTOT = 32 82486

TIMNE = S4.0 DAYC(S) o
HMPR = 8. BB99Y NNFB = 0. 800 NHP = 0. BOBBY
NTBC = 8. 0BvLo NTBD = 0. 88809 NTE = 0. BOPBA
NPE = 4. 92232 HPF - = Q. BPHEHs o
NPG = 9. BobAad NFH = 9. 29320 NP = 4. 91629
NLY = 4. 91629
HET = 8. BBaas HSI = 0. BHEBY - e
HULT = 3. BeRaa NLLT = 9. 9aB0Y HGI = 8. BBBLY
MLY = 0. 94229 NEL = 9. 14557
NSY = ° 94. 83445 HUR = 0. 85565
HTOT =  33. 7?6556

TIME = 55 6 DAY(S) L o
HNHPR = 8. Bovns NNFE = 0. boEnd : WP = 2. 1peBLo
HNTEC = 8. 506G NTED = 0. BOEBa NTE = 8. boBBe
NFE = 4. 22737 HPF = 0. G9E5a
HPG = 0. 66ORG HPH = 6. 367ED NP = 4. 53497
HLU = 4. 59457
NST = @ BBBoa NS] = 0. BEoe ) o
HULT = 9. 62000 HLLI = 9. 69968 HGI = 0. BABEH
HLY = 9. B49E2 HBL = 9. 13644
H3Y = 99 22797 HUR = 0. 66140
NTOT = 33 76859

TIME = 56 8 LAY(S) . L
HMFR = 9. DREBY NHPB = 9. B0080 HHP = 8. Bedvs
NTEC = 8. BBoes HTBD = 9. 609H0 NTB = 9. BADGY
HPE = 3. 95za¢ . HNPF = 8. B8ena _ o
HPG = 9. Bagaa HNPH = 9. 343266 WP = 4. 29573
HLY = 4. 25572
H5T = 0. bEBEO , N2l . = 9. BbEsa . .
HULT = 6. BoBnd HLLT = @. BPagY NGI = 0. BeBos
MY = 2. 935812 NEL = 8. 12756 -
HSY = 95 538359 HUR = 8. 85749
NTOT = 33 65153 . :

TIME = 57 6 CAY(S) , o
HHPR = 0. Beoa0 NHFB = 8. BB0D3 HNP = 0. BEAaY
NTBC = 0. betos NTBD = 0. BBYYL NTB = 6. BEvsY
NFE = 262152 HPF = a. Broso o
WPG = 6. 96999 : WPH = 8. 22101 : HP = 4. 81259
HLU = 4. 91253 ' ; :
H5T = 8. Aeavo , MS1 = @ 23000 b . I
HULT = B. BaEag NLLT = 0. BBEvo i HGI = 0. BYFaY
HLY = 0. 83574 HRL = 0. 1121¢ ; , :
HSY = 95 83251 HUR = 9. 5362 t
HTOT = 32 53847 g



TIME =  53.8 DAY(S) : o , L
NMPA = 9. 90BEO HMPB = 6. BBYEa NP = 8. bevu6
NTBC = 8. 886V NTBD =  ©. 28800 NTE =  ©. bBooo
HPE = 3. 45159 NPF = 0. BBEB6 : N -
HFG = 0. BAGY NFH = 9. 20814 - NP = 3. 75173
HLU = 3. 79173 :
NST = 8. HOEHe NSI = 0. BEO0E o
NULY = 6. 60060 NLLI = . & 80093 NGI = 0. BUBLY
HLY = 6. 3353 HEL = a. 11142
NSY = 96 16322 HUR = 9. 95814
NTOT = 33 54944
TIME = 59.8 DAY(S) o o o
PR = ©. 09080 NHPE = 8. BBEoY © NHP = 8. BagY.
HTBC = 8 60000 NTBD = 8. 000ud NTB = 6. BBBOY
MPE = 3 22315 HPF = 8. 0Bena o
NPG = 0. 8690 HFH = 9. 2802¢ ' NP = 3. Su34z
HLY = 3. 58343 : R 8
NST = 6. boowd NS = g. BoEvY _ T
HULT = . 6o6E6 HLLI = 8. BaBoY HGI = 0. BoboY
NLY = @. 83142 NEL = 8 19485
HNSY = 96 36118 MNUR = a. 54682
NTOT = 33 58236 |
. {TIME =  58.8 DAY(S) : : , o
‘ NHPA = 8. 60000 HHPE = 9. oPEas - NHP = 9. DGO
1 NTBL = 6. vaoea NTED = 8. BOYOY NTB = 8. govvo
f} HPE = 301255 HPF = 8. Abaua . . o
A HPG = . 6. 09080 HFH = 6. 26196 NP = 3. 27452
o HLU = 3 2p452
NST = 0. BEARO HS1 = 9. HBDaY ) S
HULI = 6. BEOEd MLLT = 9. GuRe0 NGI = 8. 9oPog
HLY = 9.-8294¢% HBL = 0. 9726 .
NSY = 96598735 HUR = 8. 04377
NTOT = 33 46067
TIME = ~ 61. 8 DAY(S) _ o
. NMPA = 0. 66vs6 HNPB = 8. gEng NHP = 6. edoeo
NTEC = 9. gegog - HTBD = 8. bovBY NTB = 8. BOBBY
HPE = 2. 81260 NPF = 0. BeDen . .
NFQ = 0. bovbo HFH = a. 24466 NP = X 85326
HLU = 3 99826
MST = 6. 886 HET = @. BPAYa o
NULT = 6. BOeuE HLLT = . Goes0 NGl = 6. BEve
HLY = a. 62760 HEL = 9. B9834
HSY = 36 52230 HNUR = 8. 8493
NTOT = 33 41372
TIME = 62 6 DAY(S) i o o
NHPAR = 0. BeeuY HNFB = 0. Bougo NHP = 9. 6806y
HTBC = 0. 0EBYa HNTBD = 9. oEaE HNTB = 0. BoOGe
NPE = 2. 62838 NPF = g. Bo0dY : o
NPG = 0. 9pBE6 HPH = B. 22856 NP = 2. 9554
HLY = Z 53694
HET = 6. 65005 NSE = . 99900 ) .
HULT = Q. 9Baus HLLI = 6. BOBO9 NGI = 9. B03v
NLY = @ 82586 HEL = 8. B8457
NSY = 97 B323 HUR = 9. 63819
NTOT = 33 38224



S1-p

[}

TINE 638 DAYCS)

HNPR = 0. BEae HHFPB = 0. Be39Y HHP = B. Ba0a0
NTBC = a. BgBeEd : NTBD = 0. 8390 MB = 8. BBovH
NFE = 245524 | HFF = 9. 9a8a0
HPG = 9. BeOa6 HFH = 6. 21356 NP = 2. ges?d
NLU = 2. 66874 _

NST = 9. Boeod N5l = 9. BERoo o
CHULT = 0. Veana HLLI = 0. 6806 NGI = 6 uuuuu
NLY = 0. B24z2 MEL = 0. U723

MSY = 97 22776 HUR = 0. 83563

NTOT = 33 34729

TIME = 64. 8 DAY(S) R _ e
NNFR = 0. Bobae HHFE = 9. B8avY ' NHP = 8. YvLvE
HTEC = 6. BEOvH HTBL = a. voeoe HTB = 0. BEOGa
NPE = 2. 23245 . HPF = 0. BEa96 _
NPG = 8. Bagng HFH = 6. 1923 NP = 2. 49179
HLU = 2. 49179
HST = 9. DaBEo MNSI = 0. BHEBY - el
NULT = 0. 89681 NLLT = 8. Yo9ae NGI = 0. BBDod
HLY = 8. B22E? HEL = 9. 87403
HSY = 97 41151 NUR = 8. 8332
NTOT =  33. 31445 _

TIME =  65. 6 DAY(S) o S o
NHPA = Q. peoro HHPB = g. Pegde NHP - = 0. BEBod
NTBC = 6. BBBH. HTED = 0. 9oaey . NTB = 0. 86008
HPE = 214243 NFF = 0. BABOY .

NPG = 0. BOYOo NPH = 6. 12627 NF = 2. 32949
HLU = 2. 32240 .

HST = . @. 66609 HST = @. BHEGa . o
LT = 0. BaBEo HLLT = 8. V09Bl NGI = 0. BEROE
NLY = 0. 82124 MEL . = 0. BEI1E

NSY = 97 98115 HUR = 9. 8311z

NTOT = 3228427 ‘

TIME = £6. 8 DAY(S) . ‘ N : o
HMPR = @ aeany HHPE = Q. k:)@t’lL_‘)U NHP = 9. 9vBBd
NTBC = 6. BBovn HiBD = 8. DEPL0 _ NTB = 0. BoHBY
HPE = 1. 99635 HPF = ° 0. bOEBo o
NP3 = a.@a@ue HFH = 8. 173582 NP = 247277
HLU = 2. 17207
NST = @, BEGE0 NST = @, 306 : . e . :
NULT = 8. boBLE HLLT = 9. BEdog HGT = 9. BBOBY
HLY = 661987 : HEL = 9. BE435 ,

NSY = 977423 HUR = 6. 82365
HTOT = 3. 25552

TIME =  &57. 8 DRY(S A o
NNPH = 0. AEGaa HHFB = Q. HEH80 NHP = 9. YBBEY
NTEC = 6. 0BBaa HNTBD = 9. ¢ : HiE = 9. BBuoo
HPE = 1 86778 MEF = 8. 9Lasg e
NFG = 8. B00Ee NFH = 6. 16242 NP = 2. 93823
HLY = 2. 93020 . ,
HET = 9. A9Ea0 M3 = . 90aao _ o
MNULY = 3. BHBaG MLLYT = . oasa NGT = . 039BY
HLY = @. oi13cn HEL = 0. B5p32 o
HSY = 97 &30sp HUR = 8. 92715

= 33 22922

HTOT



TINE
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SL-p.

NHPR = ,8. 60069 HHPE = . 5Hao9 NP = 8. BAYEO
NTBC = 0. BBogo NTED = a. BoRas NTB = 9. BoRBEd
N°E = 1. 74334 NFF = g, BER9Y . ’ o
N2 = Q. 0aeas HFH = 8. 151595 . WP = S3433
MU = 1. 8943%

N3T = 0. BEreE MST = 9. Beaoa o
HJLT = 2. GeBeg HLLY = B, Bgaan NGI = . BYavs
MY = @ p174a HEL = 0. 65628

MY = 33 83126 MR = 8 825%4

MYOT = 33 28432

TIME = 69. @ DRY(S) _

MIFR = @ Gea0n NHPE = 8. BBARe HHNP = 8. Be0nRg
NTEC = @ agabin HTBD = 9. PPRER HiB = 8. BELEY
NPE = 1. 62831 HPF = &. 989534 .
Pl = 9 BeBrd FH = 8. 14452 NP = 1. 76359
Hu = 1 76299

MH5T = & banag MST = 2. ahaEa

MULI = 8 fReas HLLI = 8. BodRy NGI = 9. BOGEA
Y = 8 al1e23 MEL = 9. 33252

HSY = 98 16122 HUR = 8. 9 ”b.

HTOT = 32 48134 .

TIME = 78. 6 DAY(S> . R
t:HPR = a Qeooe HHPE = & NHP = 9. ae9Bd
LTED = . BRABaG HTBD = 8. HTE = 9. 68308
MPE = 1 Sz198 HPF = 8.

LPG = 6. 6aasd HPH = a. NP = 635226
KLU = 1 65326

MET = g, BARag HEY = ]

HULT = @ aa0ao HLLT = a NGI = 0. 9Pa3d
HLY = . 81524 HEL = %)

MSY = 98 28237 HUR = g

HTOT = 33155992

TIME =  71.8 DRAY(S: o
HHPR = G. BREE9 HHPB = 8. Babni NHP = 0. QuBBY
NTBC = €. BBRag HTELD = a. Ban NiB = g, aaaas
HPE = 1. 42618 HFF = 6. 806G B .
HPG = 8. 6aEan HPH = 8. 12249 NP = 1. 54263
HLD = 1. S4ZES

ST = 8 Gooaa H51 = 9. GEooo ) - o
HULY = 8 ooy MLLT = 0. 60005 . : NGI = 0. 50068
HLY = a A1426 MEL = 0. 94587
HSY = 98 %9626 HUR = o BZadéd
HTOT = 2% 12932

TIME = P28 DAY(S» o
HHPR = 6. Ge0a0 HHPE = 8. QEEEE MNP = 8. GoBEa
MTEC = @ 8neas HIED = 0. BABGBA HTB = 0. 68958
MFE = i 3376a@ HPF = 8. BoYRa
HFG = a gaaod : HFH = a 11621 HP = 1. 45331
HLL = T 453251
HZT = A 0a6a0 N3l = 0. BeBeE . ~ o
HULL = A v99ag NILLT = 9. 99609 HGI = 8. BPvY
HLY = @ 61243 MEL = 0. 94316 .

HSY = 92 48948 HUR = 8. 81942
HTOT = 33 12242 '



Li-p.

TIHME = 73 8 DAY(S)

HHPA = 8. GoEoa NMFE = 0. 89309 HNP = a. 6989
HTEC = 0. BaBoo HTED = 0. 0oBEs NTB = 0. uEvEY
NPE = 1. 25784 NFF = 9. 9gane o
HFP3Y = 0. oA NFH = 6 11256 NP = 1. 41865
HLLL = 1. 41689 : .
HSY = Q. BOBEH NST = 9. bERNG . o :
NULT = 0. B60a8 MLLI = 9. BoaBo NGI = 0. 9%y
HLY = 9. 81343 NBL = 8. 94453
HEY = 93 53458 NUkR = 0. 61576
. NTOT = 33. 11563 .
TIME = 74.9 DPAY(S) ' 4 o
: HMPR = 0. 606Ga NHPE = 0. GaaRd NHP = 9. BEa00
NTBEC = 8. BBBRY NTBD = 9. BOBYY ' NTB = 0. BBOOI
NPE = 1. 25847 NFF = 4. Baong e
HPG = @. 83960 HFH = 8. 18240 NP = 1. 2e947
HLYU = 1. 26747
HST = @. 3660 NST = 8. BoIda ) o
NULE = g. B00ao HLLT = 8. ghvad . NGI = 9. BIbEY
HLY = 8. 91265 NBL = 0. 64029
NSY = 28 57967 NUR = 8. @1869
NTOT = 2316735
TIME =  75. @ DAYS) ) - o
' HNPR = - 0. 0@OGo ~ NMPE = 9. 9IYoS HHP = 0. B92BY
NTEC = 6. BOEND HTED = 0. G600 . NTB = 8. BoBEs
HPE = 1. 21831 NPF = 0. B9Yno o
HPG = 8. BE6OY HFH = 8. 18534 NP = 1. 32423
HLD = 1. 22425
HST = 0. BBVEa NSI = 0. Bavd. . : . o
NULT = 9. Be9Ee HLLT = @. geaaEo NGI = 0. -BBBaY
HLY = 8. 81229 HEL = 8. B3572
HSY = 98 62477 MNUR = 8. 81742
NTOT = 32 10821
TIME = 76.8 DAY(S) ' « . N o
HNFR = 0. BBAEY NMPE = 0. BoIBY NHP = 0. Bavoa
NTEC = 8. 09360 NTED = 0. BBIBO NTB = 8. BusoY
HPE = 1. 17855 HPF = 0. 90960 o
NP3 = 0. bobRo NFH = 0. 162485 NP = 1. 2510z
HLU = 1. 28143 .
NST = 0. BBBEY NST = 9. HEog . e
NULT = 8. Baoan NLLI = 0. BABIa NGI = 0. BEvBo
HLY = 0. 91186 HEL = 9. azvz4
HSY = 93 66987 HUR = 0. 81676
NTOT = 3389248
TIME = 77.0 DAY(S) o . ~ , o
NNPR = 0. 6aBE5 NHPB = 9. BOBoo NP = 6. BOBBY
NTEC = 0. B0BEo NTED = 0. BAgEs NTB = g. BoBoY
NPE = 1. 12878 NPF = 9. BOeoo -
NFQ = 6. BBBEs MNPH = 8. 63592 NP = 1. 23781
HLY = 123781
HST = 0. 86000 NSl = 8. 0aIoY . I,
HULT = 6. 66608 NLLT = 8. gpasn : : NGl = 9. BOBLH
HLY = @ 91146 HBEL = 9. 93577
NSY = 98 71457 ' HUR = 0. 81616
= 33 98474
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TIME = 83 8 LAYCS)
NMPR = 9. BBoLE NNPB = a. HHP = 8. BoLbBo
HTEC = 6. 6eoea- : NTBD = . NTB = 9. BOBbs
NFE = 0. 98929 HPF = 0.
NPG = Q. 6B HPFH = 8. HF = 8. 975848
HLU = 4. 37848
NSY = 8. BEvaY H51 = 0. aoaoa
NULT = 6. BoBng HLLT = 9. BOaoY HGI = 8. GBEoa
HL? = 8. 89397 MBEL = 9. B2ESD
NSY = 95 58855 MUR = @ 91216
NTOT = 33 63832

TIME =  ©4. 8 CAY(S) _' :
HHPA = 9. QB9 HHFE = 9. Gavoo HHP = 9. 9a063
HTEC = @, 2Eone HTED = a. poogn - HTE = 0. GapEY
MHPE = 8. 6044 HPF = 0. BOEoo o
HPG = 9. BOOGO NFH- = 8. 674382 HP = 8. 92526
HLY = 8. 23526
HST = Q. BAEoY NST = 0. BeBEY .
HULT = 9. BEBHe HLLY = 0. ebang : HGI = B, BBBoD
NLY = .9 98367 HBL = 0. 182542 '
HSY = 9% B3I66S HUR = 6. 61144
NTOT = 23 82852

w: TIME = 85 8 DAY(S) _ .
! HNFA = Q. BoBad HHFB = 6.6500@ HHP = 9. gonog

HTEC = 9. BaonEg NTBD = G, BEaoa NTB = 0. BBRBA
NFE = 8. 82663 HPF = 8. BraBY e
NPC: = 9. BavBY NFH = 8. 87126 NF = 0. 53204
HLU = @ 59264 R .
HST = 9. BEBAY HSY = 0. DYDY ) e
NULY = 2. Boueo HLLT = 8. BaBeY HGI = 0. BHABY
HLY = 0. Dasz? MBL = 0. 62394
HSY = 99 97574 HUR = 9. 6167
HTOT = 33 92285

TIME = 66 8 DAY(S) _ . o

: NHPR = Q. Gaeag - HHPE = 0. Beaao HiP = Q. BBBan

NTBZ = 9. BoEna ‘ NTBD = o, BeRoa HTB = 8. beBd
HPE = 6. P88 HPF = 0. BEoay o
HFG = a.aaaaa HPH = 0. 86791 HP = 8. 84582
WMy = 0. 846882 ~ .
NST = U.@@umu H51 = 9. BBaYs _ o
HULT = 8. 69964 HLLT = 0. BOEBG NGIT = 8. BOBEO
HLY = 0. 897388 HEL = 9. B2246 E
NSY = 99 12684 NUR = 0. 81611
NTOT = 33 91511

TIME = 87 8 DAY(S) . o : o
NNPA = 8. BevvYy HHFB = 0. Boaae ' WHP = 8. bBpvy
NTEC = 0. ¥9600 NTBD = ~ O 809088 ' NTB = 0. 00BBd
NFE = a. 74115 HPF = 0. 6680y o
HeG = 0. 5EEGE HFH = 8. BE445 NP = 0. BB5ED
HLU = 8. 803¢0 ' _ o
NST = 8. BooBA NSl = 0. BoBoy , L
HUL1 = 6. 09008 NLLT = 0. DLOs HGI . = 9. BIBBY
MHLY = a. 80?43 MEL = 0. 92995
NSy = 99 16594 HUR = 0. Be344
HTOY = 32 BO7Z8
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TIME = 22 8 DHY(S) i o
NHPR = 6. 00060 NHFB = 0. 99060 . NHP = 9. BBaLvY
NTBC = 0. 80069 - NTED = 9. 69B0Y , . NTB = 8. 6EdYd
NPE = 6. 56257 , HPF = 6. BOVEY _
HFG = 8. B0@r0 NPH = @. 94379 Wp - = 6. 54627
HLU = 8. 94627 _
NST = 8. bAERo o NSl = 0. BYed .
HULE = 0. B0EE6 NLLI. = 0. BBees HNGI = 8. PEvsY
HLY = 0. BSe9 NEL = - 0 91211
NSy = 939 43632 NUR = 6. bas4S
HTOT = 32 9663¢
TIME = 94. 8 DAY(S) : : . o
HMAA = 0. 88099 HHFB = 0. GBBe0 NHP = 6. 6E990
NTEC = 0. @300H NTBD = 9. BAPo. NTB = @. BUIBa
NFE = 0. 46261 MNPF = @ Gaaosa o
HPG = . 80609 HPH = 0. 84024 NP = 8. 50305
NLU = 0. 5605 .
NST = 8. BUoDo NS1 = 0. 5999 o
MULT = 0. BHBYG NLLI = 0. BEnn NGI = 0. BBB6Y
NLY = 0. BO46S - HBL = 9. 81862 : g
HSY = 9948162 HUR = 0. Be47S
NTOT = 32 95322
a! TINE = | 95 6 DAY(S) ) , o : .
5! NHPA = 8. 880G ‘ MHFB = 8. 03008 HNP = B. 90960
N NTEC = 0. BYaeEa NTEBD = 9. GOBoY - NTB = 0. 689538
- HFE = 8. 42305 NPF = 8. BBEde o
' NFD = 6. BROLO NPH = 9. 83579 NP = 0. 452353
HLU = 8. 45953 _ .
HST = 6. BBEOA : NSI = 9. BEEGEY . L
HULY = 0. BeERe MLLT = 0. a8B3Y NGl = 0. budbe
HLY = 0. @422 HEL = 0. 98213
NSY = 93 52672 , HUR = 0. 68442
4 NTOT = 32 34549 -
TIME = 96,8 DAY(S) : o o
. NNPR = 8. BeBeo NHFB = 9. BoEos ' HHP = 8. bEdes
NTBC = 0. B60aL NTBD = 9. 9Eavn ‘ NTB = 8. BEBeY
NPE = 0. 35325 NPF = @. pEEpn _ R
NP3 = @ 6063y NFH = 0. 83333 NP = 8. 41661
NLU = @ 41661 _ o
NST = 6. Buooy ' M5l = 0. 9YHe o
HULT = 6. BEpas - HLLY = 6. BBBva NGI = 0. BOooY
HLY = 0. Bz52 HBL = 0. D768
HSY = 99 57182 HUR = 0. 88245
HTAT = 32 93775
TIME = 97. 9 DAY(S) : o L
NHPA = 0. 69080 HNFB = 0. Bo0ea NHP = 9. BOBBY
NTBC = 9. 9964He HTED = B. ABOBG NTB = 9. BoBvo
NPE = 8. 34352 . HNPF = H. HEGRs e
NPG = Q. |espa HFH = 0. 82337 NP = 0. 37339
HLU = 0. 27339 - .
NST = 8. 60600 N51 = 8. B22eG _ o
HULE = 8. BEud HLLI = 9. Banog » NGI = 9. BOBBe
HLY = 0. 89359 NEL = 8. BIGZY ‘ : ‘
HSY = 99 61651 HUR = 8. BaZeS
HNTOT = 32 93002 :



TINE = 98.0 DRY(S?

HPR = 8. BBOGEO NMPS = 9. 90pg , NHP = 9. BBOVH
NTBC = 6. 800806 HTBD = 9. BUYBe NTB = 8. bOBLS
NPE = 0. 36376 NFF = 9. BovaY o
NPG = 8. 0vBre HPH = 0. B2641 ' NP = 8. 32047
NLU = 6. 32017

NST = 0. 06006 HS1 = . & 09999 L
NULT = Q. BEDEO _ HLLI = 0. B3EeY NGI = 6. BOBvD
HLY = 0. U9210 HEL = 0. 90472 ‘

HSY = 99 66201 ) HNUR = 0. Boi2

NTOT = 2. 92228

TIME =  99. 8 DAY(S) N : . : o
NHPR = 0 606Eo MHFEB = 8. BIBLE S NHP = 0. BEoBY
NTEC = 8: bovag NTED = B. booEd , HTB = 9. Bavnd
HFE = 0. 263299 HPF = 9 6bBog o
NFG = 8. Bovoea. - NPH = 8. B2236 WP = 8. 28695
N = @. 28695
ST = 6. UBdYe NSl = a. UBoYoY
HULE = 0. BeVea - MNLLT = 9. 9H9aY H3I = 0. 6EE6O
NLY = a 9278 MBL = @: 99324
NSy = 99 70711 , NUR = 8. 99146
NTOT = 32 91454

 TIME = 180. 8 DAY(S) ) : - ' o
HNPA = a Bav6o NHPE = 8. BoobY NHP = 8. eebEY
WTBC = a. Beons ' HTBD = 0. eves NTB = 6. BBy
NPE = a. 22423 ) HPF = 0. BonBa o

i NPG = C. 606GD NFH = 6. 91350 : NP = 8. 24373
HLU = €. 24372 ' : .
NST = C. BOBGEO N5z = 9. BEovY
HULT = €. 0pOEd HLLT = @. Batoo HEI = 9. 89980
HLY = @. Buz20 HEL = 0. 69176 B
HSY = 93 75526 HUR = 8. Bae73
HTOT = 22 20681 _

TIME = 181 6 DAY(S? - ‘ e
NNPR = @ 86808 : HHPB = 9. 8a0e9 : NHP = 8. Banoa
NTBC = 0. BeouD NTBD = 9. 899U6 , NTB = B. G880
HPE = 9 18447 NFF = 0. ba3ve o
HPQ = 8. 6800 NFH = 0. 01694 WP = 9. 20051
HLY = 8. 20091
NST = 6. 66600 NSI = 0. BooRY . o
HULY = 8. Bhnad HLLT = 6. BBBHY . NGIL = v. BoobY
HLY = 0. 8190 NE_ = 9. BAB2s :

HSY = 92 797931 NUR = 8. B9o1z
NTOT = 32 69967
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APPENDIX E

Biology Models

User Documentation



BIOLOGY MODELS

. Both biology models run on the RT-11 version 2 system. The
Asave files for both models reside on the Biometrics disk pack.
1) The Dionhe-Stuart mode],lusing b. Craig's data, is named
BIO1. To evoke thne model type:
RU DK1:BIO1
The model will then request thz dafault parameters by typing:
ENTER PARAMETER FILE:
The user should then enter the name of a disk file which
contains the mcdel parameters he wishes to use. The model
will then read the parameter list and wait in-the HOLD mode
for instructions from the VG keyboard. |
2) The ICRP model, using J. Ballou's data, is named DOG]# To evoke

fhe model type:

RU DK1:D0G1
The model will then request the default parameters by typing:
ENTER PARAMETER FILE:
The user should then enter the name of a disk file which con-
tains the model parameters he wishes to use. The model will
. then read the parameter 1ist and wait in the HOLD moce for

instructions from the VG keyboard.

VECTOR GEMERAL KEYSOARD INSTRUCTIOHS

1) The simylation mode is controlled by a number of VG keys!
H - halts the simulation
I - initializes the differential equétions (i.e., sets
initial cenditions, and resets start time and time

step).
e



2)

1)

R - resets the default parameters and initializes the

system.

C - sets computer in the compute modé to begin the sim-
ulation.

W - writes the simulation results after one run has been
completed.

ctrl C - return to RT-11 monitor.

ctrl P -

output hardcopy of data and graphs currently displayed

on VG screen |

One PDP-11/35 console switch is used by both these models:

0 - switch O extends the simulated run time for both the
models. For BIO1 the run time isAextended from 10 years
to 5 years for DOGI it is extended from 14 days to 100

days.

Notes:

When a ctrl C is entered from the VG keyboard both models will
write the current differential equation paraméters to a disk file
before exiting to the RT-11 monitor. In this way, parameter
inodifications which were made while trying to fit the data can be
used as the starting point for the next séssion. Both models
retain the two previous parameter seéts. These are stored on the
BIOMETRICS disk pack under the names *DAT.NEW and *DAT.OLD

where the * indicates.PLT for BIO1 and ICR for DOGI1.

When a ctrl P is entered from the VG keyboard, both models will
continue solving the differential equations until the end of the
simulation. Following this, hard-copy output will be produced

e-2



on the Gould electrostatic printer. Once the hardcopy has been
outputted, control will be returned to the model. The model will

‘then wait in the hold mode for further instructions.

e-3
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