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CALCULATIONS ON U?3® FISSION PRODUCT DECAY CHAINS
by

I. L.. Faller,* T, S. Chapman, ** and J. M. West

Introduction

Calculations have been made on the U?3® fission product decay
schemes. The results for a typical example, that of a reactor operating
at 1000 kilowatts for 180 days, have been tabulated and graphed. General
formulae have been used so that the results can be applied for any power
level and any time of irradiation,

Method of Calculation

The decay chains, half-life values, and fission yields were taken
chiefly from the National Nuclear Energy Series. 1 The decay chains are
enumerated in the appendix. References 2 to 10 list data differing from
those in reference 1, with the pertinent chain shown in parentheses.

*Present address: Research Services, c/o Northwestern University,
P. O. Box 2585, Hines, Illinois.
**Present address; Dow Chemical Company, Rocky Flats Plant,
P. O. Box 2131, Denver, Colorado.
1Appendices A and B, National Nuclear Energy Series, Div. IV, Vol. 9.
New York, McGraw-Hill Book Company, 1951.
2A. C. G. Mitchell and A. B. Smith, Phys. Rev. 85 153 (1952).
(Chain 77).
31. Bergstrom, M. Siegbahn Commermorative Volume, p. 307. Uppsala,
1951. (Chain 85).
4Hudgens and Lyon, Phys. Rev. 75 206 (1949). (Chain 95).
5Duffield and Langer, Phys. Rev. 81 203 (1951). (Chain 105).
6Martell and Libby, Phys. Rev. 80 977 (1950). (Chain 115).
7A. C. Wahl and N. A. Bonner, Phys. Rev. 85 570 (1952). (Chain 115).
SC, M. Nelson, B. H. Ketelle and G. E. Boyd, Studies on the Nuclear
Chemistry of Tin, ORNL-828, (November 10, 1950). (Chain 125).
93. W. Barnes and A. J. Freedman, Phys. Rev. 84 365 (1951).
(Chains 126, 127).
l0NP—3151, MIT Progress Report, May 31, 1951, p. 67. (Chains 128,
131, 132, 133, 134),



When no yields were given, values were read from the fission-mass
curvel for the fission of U?* by thermal neutrons.

Each member of a chain will have a different fission yield, since the
independent yield of each nuclide will vary with its position relative to the
most probable charge of the fission fragment of given mass number. 11 For
most chains, experimental yields for one or two members only are avail-
able. The yield-mass curve gives the yield for a member near stability and
thus closely represents the total yield of the chain, These yields, applied
to the remaining members, will give an upper limit for the number of atoms
produced. In order to permit an estimate of the deviation from the more ac-
curate value, calculation has been made for chain 140, determining the pre-
dicted percentage yields along the chain by the method described in the
addendum to reference 11 and using the experimental 12.80d Ba yield. Com-
parison of results are listed.

Nuclide
Chain Method Xe Cs Ba La
140 This report 4.430 x 10'® 1,825 x 107 3.063 x 102! 3,988 x 10%°
140 Ref. 11 2.348 x 10'® 1.665 x 107 3.063 x 10* 3.988 x 10%°

The following are generalized equationslz for the radioactive decay
of the elements in a decay chain
a

X ——»X; b . X3 X4 4 stable product

where a, b, ¢, and d are characteristic decay constants for species 1, 2, 3,
and 4, respectively.

In 2/(half-life of isotope 1)

a -
= 0.69315/(half-life of isotope 1) (1)
Ni(t) = NO e-3t (2a)
Ny(t) = N e Pt 4 N? E%é (e-at . e-bty (2b)
N;(t) = NJ e-Ct 4+ N? Eil; (e-bt - e-chy

a b - a b - a b ot
+N‘x’[mz‘.‘;e“+;—bﬁebt+;§ﬁe“} (2¢)

11Paper 52, reference 1.

125 Rutherford, J. Chadwick and C. D. Ellis, Radiations from Radio-
active Substances, pp. 10 seq. Cambridge University Press, 1930.




Ne(t) = N e-dt 4+ N¢ _E-c_ (e=Ct - e-dty

b -
+ Ng[——b S bt LI e~Ct ¢ c—(_:a- e dt]

c-b d-b b-c d-c b-d
ol 2 b ¢ _at, 2 B € _.pt, 2 P € _ct
* N [b—a c-a d-a °© tis cp am © *acbecdc®
a b o} -dt 2d
Y 2dbdca® ] (2)
where Ni(t) = number of atoms of isotope i remaining at time t after the
material has been removed from the pile. (i=1, 2, 3, . .)
No = (Power in kw)(3.1x10' fissions /kws)(Yield) Fj (32)
i Decay constant of isotope i in sec”
(Power in kw)(1.12x10'7 fissions /kwh)(Yield) F? (3b)
1

Decay constant of isotope i in hr”~

In the tables, the fission yield in per cent appears in parentheses
below the symbol for the isotope.

The F? factors give the fraction of saturation!3 and are included in
the equation for Ng only when the period of reactor operation is less than
five times the half-life of the isotope or any of its ancestors. The time of
irradiation is indicated as t'.

F? = 1 - e-at’ (4a)
b _at! a -bt'
Fg=b—_'a(1~eat)-g:;(1-ebt) (4b)
F? = i < (1 - e-at') + 2 _c_ 1 - e-bt')
3 b-a c-a a-b c-b
a b
t 3 B (- et (4c)
b c d a c d '
o _ < L e-athy 4 2 ¢ 4 . _pt
Kt fsacaca U-e¥)+ 5 5 a5 -7
a b d -ct! a b c -dt!
+ a-c b-c d-c 1 -e ) + a-d b-d c-d - ) (4d)

1?’P. R. Gillette, Activity of Fission Products, HW-17415 (April 14, 1950).



In these calculations, branched chains are frequently involved. The
calculations are then somewhat more complicated. A typical example is
shown below.

N

N,
a \ l
60% N3 ————» stable
c

N,(t) = N e-at
- 0.40N? a , _ -
Nz(t) = Ng € bt + ——.E:al— (e at _ ¢ bt)
0.60N? a a b
= 0 _-ct el 1 -at _ -C 0 -at
N;,(t) N} e e C e Ct) + 0.40N} [—b_a e

0
+ 2 b e-bt . 2 L e'Ct] + _IEI_Z_; l:e‘bt - e'Ct]

It is realized that the calculations have been carried out to more
places than the original data warrant. No more than two figures are signi-
ficant in any case and in some instances only one. No calculations have
been made beyond 10° hours (11.4 years).

Notation in Tables

Longer expressions appearing in equations (2) are designated in the
table headings as follows.

a - -
Sap = a (=3t - e bt)
a b a b a b -
~at —_ o-bt _— = ct
Sabc [ “a c-a ° + a-b c-b © * a-c b-c © ]
a b c a b c
= -at -bt
Sabcd [b-a c-a d-a + a-b c-b d-b °

a b c -ct a b c -dt
a-d b-d c-d °©



a b [ d

= -at —— —
Sabcde [b-a ¢a da E-a © T 3b b db Ed °
a b c d -ct a b c d -dt
*a< bc @< E< °© * 379 bd cd Ed °©

;2 b c d e_Et:l
a-E b-E c-E d-E

Symbols having different subscripts represent terms in which the
indicated substitutions have been made; e.g.,

Sbe

b - -
=:B(ebt_ect)

Uses of the Tables

The calculations can be of use in the following instances:

1.

When a random sample of fission products is removed from the
reactor and then kept in a closed container, determination can
be made of the percentage of each isotope remaining at any
given time after removal.

In the case of a reactor which becomes “runaway” after 180 days
operation at 1000 kw, the exact amount of each fission product
can be determined if all remain in a closed container.

If the runaway should occur so as to allow escape of volatile
products into the atmosphere, determination can be made of the
amounts of all volatile fission products present at the time of
the runaway, which would be subject to immediate release if
the fuel melted. The nonvolatile parents of volatile isotopes
can also be calculated., The rate of formation of new atoms of
the volatile isotope after the runaway is then readily obtained.
The volatile fission products are bromine, krypton, iodine, and
xenon.

Example:
Chain 132: 2.0m Sb—s77h Te-—» 2.4h I —estable Xe

In this chain, the amounts of the 2. Om Sb, its daughter 77h Te,
and 2.4h I present at the instant of the runaway would be cal-
culated. The decay of the initial 2.4h I would then follow the
exponential relationship of equation (2a). The amount of new
2.4h I would be calculated from equation (2c). In this case,
where the new 1 is treated separately, Ng = 0,



If any isotope should be isolated from the reactor, it is possible
to obtain the relative amounts of it and of each daughter present
at a given time t after removal from the reactor. The following
example is illustrative of the method:

Chain 14};
3s Xe —»[short] Cs —»18m Ba —3.7h La —30d Ce—»stable Pr

If the i18m Ba is isolated, it is possible to determine the relative
amounts of 18m Ba and 3.7h La at any time by using the following
columns:

1 11 IIT
t (hrs) e bt N7 5,

Column II gives the fraction of 18m Ba remaining at any time t
after the sample has been removed from the reactor. Column III
(after dividing by Ng) gives the fraction of the 18m Ba originally
present at time t = 0 which remains at any time t = t in the form
of 3.7h La.

If the 18m Ba had been isolated, and it were of interest to know
the relative amounts of 3. 7h La and 30d Ce which would be pres-
ent, then the following method is to be used:

I I1 111
e'Bt Ng SbC N(z) Sbcd

Column I gives the fraction of the original amount of 18m Ba
isolated from the reactor which is present as 18m Ba at any time
t after removal from the reactor.

Column II (after dividing by Ng) gives the fraction of the original
amount of 18m Ba which is present as 3. 7h La at any time t.

Column III (after dividing by Nj) gives the fraction of the original
amount of 18m Ba which is present as 30d Ce at any time t.

The number of curies emitted by any isotope at any time t after
removal from the reactor can be calculated from the following
formula:
curies = 1—216—1\—1-:%11— where 1; (=a, b, c fori=1, 2, 3
’ respectively) is the characteristic
decay constant (in hours ~!) and
N;(t) is the number of atoms pres-
ent at any time t after removal
from the reactor.



6. The data in the graphs and tables can be used for other power
levels and for other irradiation periods by substituting suitable
values of Ng and F'i), respectively.



TaBLE No.

1
2

3

10

"

12

Mass No.

(12)
13
75

11

78
79

81

82

83

84

85

86

87

APPEND 1X

Decay CHAINS

CHAIN

49.0H ZN —s 14.25H GA ——» STABLE GE
[<2M] IN ——= 5.0H GA ——s STABLE GE
(82M) GE —— STABLE AS

(59s) Ge (17.5s) Se
] <2% >
I \\\\\; -
| hoH as 7

] >98\
124 GE STABLE SE

2.1H GE ——= GOM AS —»=STABLE SE

(9M) As —»-6.5 x 10*y Se —>-sTaBLE BR

5Im St
[<10M as STABLE BR
13.6M SE
STABLE SE 36.0H BR —-STABLE KR
(67s)s¢e 108m KR
: Ngxo% /
<10%, 2.4 BR_
N
¥ ~
25MSE \STABLE Kr
~ 2M Sg — 33M BR ——>STABLE KR
14 36 H Kr
3.00 M BR 17%
\
sTABLE Re
‘9 lw KR
STABLE KR<B_+_. 19.50 R8 — STABLE SR
STABLE KR
N
INSTANT KR
~2%
55.6 s BR (6.0 x 10'0 v)re”
~ 98%

78M Kr

I'd

(2.71)SR

sTaBLE SR (2.7)
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TaBLE No. Mass No.
14 88
15 89
16 90
17 91
18 92
19 93
20 9k
21 95
22 97
23 99
2k 101
25 (102)
26 103
27 105
28 106
29 (107)

CHAIN

15.55 BR ~— 2.77H KRog—p17.8M RE ——e sTABLE Y

4.51s BR—=m2.6M KR e 15.4M RB — & 53D SR —» STABLE Y

~ 335 KR —>[sHOoRT] R8 —19.9v SR — 611 ¥ —>sTABLE ZR

51.0M v

hog

9.85 KR—— [sHORT] RB —»9.7H SR

6;;\\
57o Y

STABLE ZR

A

3.05 KR ——» [sHORT] RB ——»2.7H SR ——» 3.5H Y —» STABLE ZR

2.0s Kr —»{sHORT] RB —7M SR —=10.0H

Yo w5 x 106

Y ZR —» STABLE NB

1.thR—~»[5HORT] RBE— 2.0 M SR—=16.5 M Y —» STABLE IR

1.4 QOH Ns

(10.5M) Y —w 650 ZR —

Py

__— STABLE Mo

350 NB
60s Ns
>95%
~vis Kr 17.04 Zr STABLE Mo
;;;\\\~ /////)'
74m N8
5.94 Tc
874
674 Mo l STABLE Ru
13%

2.12 x 109y Tc
14.6M Mo —» 16,54 Tc —» STABLE Ru
11M Mo—» <25 s Tc — sTaBLE Ru

57 R
>95%

420 Ru
~

<58
STABLE RH

~ 5M Mo —» [ sHORT] Tc —» 4.51 Ru
1.0y Ru—> 30s RH —» sTaBLE PD

[€1.5 M] Tc—= 4M Ru —> 26M Ru ..

/

45s Ru

36.54 Ru—>» sTaBLE PD

.5 x 106Y Po7.

-

o (b4.35) AG

STABLE AG



TaBLe No. Mass No.
30 (108)
3 109
32 m
33 112
34 113
35 114
36 115
37 17
38 118
39 139
4o 121
I 123
42 125
43 {126)
4y 127

CHAIN

9H RH — sTABLE PD

[« 1H]

26m Pp

21K Pp

5.31 A

39.2s Ac

/'

-
~
-~

S

RH —— 13K PD
STABLE AG

» 48.6m Co

-
-
—’.760 Ac 7
sTABLE CD

= 3.2H AG ——» STABLE (D

» (2.34) Co

-
sTAaBLE CD

2M AG —= sTABLE (D

21M AG

2.83 n

(4.5m)

(17.5m

26.4u
1300 §

{Lom)
100 SN

9.8m 5

53L Co— L.54 IN

91% ~6%
/ l~91&%\‘ STABLE 3N
P /

430 co —» ~ 105y In
(14.50) sn

/"
\ STALLE SN

Co— 1.95 H IN

IN —. STABLE SN
/*()TOOD) SN
’/
" - -
)‘.N~\\

S
T asTABLE SA

SN —3 STABLF SB

\
SN /
580 Te

\~2.7v SB/ l
e

N

STABLE SB

v sTaBLE TE

50 M SN —9H SB ~epe ST ARLE T

o~

9.3H T —w= sTABLE I

11
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TaBLeE No. Mass No.
Lis {128)
46 129
47 131
48 132
g 133
50 134
51 135
52 (136)
53 137
54 138
55 139
56 140
57 14
58 (1k42)
59 143
60 144
61 (145)
62 (146)

CHAIN

1.1H 58 —a=SsTABLE TE

32p Te

h.2u s ~ 1ly T STABLE XE
oS8 \-73" e —% 3 x -
304 TE ~120 XE
156 / 1%
23.1M S8 l 8.00 I l
8;x\~ / 99%
25M Te STABLE XE

2.0M $B — JTH TE —» 2.4H I —s sTaBLE XE

63M T 20 Xe
BZy 3IM c\\ /~
k. 4m S8 l ‘22.1;»4 1 l

184
2m Te 5.270 Xe—» sSTABLE Cs
[¢10M] SB———s- Bl .5 TE-—3m52.5M I —s STABLE XE
15.3 M Xe
30%
/ 1 6

f[c<aM] Te—=6.681 T 2.1 x 10°y Cs ~p~ STABLE BaA

0%
9.2n Xe
86s T —» sTaBLE XE 13.7% Cs —» STABLE Ba
STABLE XE
N
INST. XE 2.63m Ba
~6% 95%
22.0sT 33r Cs
~9lr$\‘ / 5}\‘
3.9M Xe STABLE Ba

5.95 I—» 1M Xe —» 32,9M (S —» STABLE BaA

2.7s I —»U41s Xe —» 9.5 M Cs —# 85.0 M BA —+sTaBLE LA

16s Xe — 665 Cs — 12,.80D Ba ~—e 40.0H LA —p=sTaBLE CE

35 XE——s[sHORT] Cs — 18M BA —» 3.7H LA —=30D CE —= STABLE PR

~NIM Cs —6M BA — THM LA —3» sTABLE CE

s Xe —» [sHor1] Cs—»[<0.5M] Ba —=>19MLA—»33H Ce —»13.70 Pr-»STABLE No

N1s XE —= [suonr] Cs ——s [snonr] Ba —-[snon'r] LA w2750 CE —»
17.5M PR <=3 STABLE NO

0.8s Xe —[sHorT] Cs —p-[sHorT] Ba —— [sHoRT] LA —— 1.8 CEo—n
4.54 PR—a sTABLE ND

14.6M CE ——p 25M PR —»STABLE NO



TaBLE
63
6u
65
66
67
68
69
T0

No. Mass No.
k7
(149)
{151)
153
155
156
(157)
(158)

BMASS ASSIGNMENT CERTAIN

13

CHAIN
11,00 No —# ~ by PM —esTABLE SM
(2.04) ND —a-47H PM —a STABLE SM
[snonﬂ Np — (12M) PM w—-m ~1000Y* SM —a sTABLE Eu
[¢5M] PM —s U474 SM —w sTABLE EU
[¢5M] PM ——p25M SM —p 2.0y EU — sTABLE GD
[¢5M] PM—2~10 4 SM —=15.4 D Eu — sTABLE GD
15.44 Eu——ssTABLE GD

60M Eu —— STABLE GD
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TABLE 1 -

CONSTANTS::
A = 0.0141

N = 1.186 x 10'5

(CHain T72)

49,04 ZN—m= 14.25H GA——= STABLE GE

(1.5 x 1079) (1.5 x 1079) (1.5 x 10-9)
A B

6 B = 0.04864

N = 3.453 x 10'¥

T(uns) e-rT Ne-AT e-87 NBe-87 NS .8 Na(T) AT o
x 10-15 x 1071 | x 10-1 x 10”14
0 1 1.186 1 3.453 0 3.453 100
L0005 || 1 1.186 1 3.453 0 3.453 100
001 1 1.186 0.9999 3.453 0.000487| 3.453 100
002 1 1.186 .9999 3.k53 .000487 | 3.453 100
.00l 0.9999 1.186 .9998 3.452 .000487 | 3.453 100
oo8 .9999 1.186 .9996 3.452 .001461 | 3.453 100
01 .9999 1.186 .9995 3.451 .001949 1 3,453 100
.02 .9997 1,186 .9990 3.450 .003410| 3.453 100
.04 .9994 1.185 .9980 3.4k46 .006820 | 3.453 100
.08 .9989 1.185 .9961 3.440 01364 | 3.453 100
.1 .9986 1.18% .9951 3.436 .0170% | 3.453 100
.2 .9972 1,183 .9903 3.420 .03361 | 3.453 100
A4 .9943 1.179 .9807 3.386 .06625 | 3,452 100
.8 .9887 1.173 .9618 3.321 L1311 3.452 100
1 .9859 1.169 .9526 3.289 L1622 3.451 99.9
2 9721 1.153 .9074 3.133 .3151 3.448 99.9
y .9450 1.121 8231 2.842 .5937 3.436 99.5
8 .8934 1.060 .678 2.341 1.047 3.388 98.1
10 .8680 1.029 615 2.124 1.232 3.356 97.2
20 .7539 0.89 .318 1.305 1.831 3.136 90.8
ko .568 L6736 .143 0.4938 2.070 2.569 Th.l
8o .322 .3819 .0205 .07079 1.466 1.537 i .5
100 .2hk3 .2882 L0077 .02659 1.1ko 1.167 33.8
200 L0591 .07009 .00006 .000207 | 0.2870 0.2872 8.32
400 .0035 .ool151 .01708 .01708 0.495




TABLE 2 - (CHAIK T3)
[£2M] ZN——=5.04 GA —>=—sTABLE GE.
(1.0 x 10-4) (1.0 x 107%) (1.0 x 1074
A B
CONSTANTS:
A = 20.79 B = 0.1386
N - 5.387 x 1012 A9 - 8.081 x 10"
T(HRsS) e-AT N?e'" e-BT Nge‘“ N?SAB No(T) % Satu-
x 10712 x 107 | x 10712 | x o=t [ "M
o} 1 5.387 1 8.081 o} 8.08 100
.0005 || 0.9896 5.331 0.9999 8.080 0.0560 8.08 100
.001 9795 5.277 .9999 8.080 L1104 8.08 100
.002 .9593 5.168 .9997 8.0719 .2193 8.08 100
.ool .9200 4.956 .9994 8.076 .4309 8.08 100
.008 .8L68 4 562 .9989 8.072 .8253 8.07 99.8
.01 8126 4.377 .9984 8.068 1.008 8.07 99.8
.02 .6600 3.555 .9972 8.058 1.829 8.06 99.7
.ol 435 2.343 L9945 8.037 3.038 8.0k 99.5
.08 .189 1,018 .9889 7.991 4,342 7.99 98.8
.10 126 0.679 .9862 7.969 4,665 7.97 98.6
.20 L0156 .08k .9726 7.860 5.191 7.86 97.2
4o .00024 .001 .9462 7.646 5.132 7.65 94.6
.80 0 895 7.23 4 .854 7.23 89.4
1.0 812 7.05 k. 730 7.05 87.2
2.0 758 6.13 ¥.110 6.13 75.8
4.0 .575 4. 65 3.119 k.65 57.5
8.0 .331 2.67 1.79% 2.67 33.0
10 .250 2.02 1.358 2.02 25.0
20 .063 0.509 .342 0.509 6.30
ko .0039 .0315 .021 .0315 0.39
8o o} 0 0 0
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TABLE 3 -

(1 x 10~
A

CONSTANTS:

A = 0.5072

N = 2.208 x 1015

(CHaIN T75)

(82M) GE ——3m= STABLE As

3)

T{HRS) e AT N?e‘AT
x 10°¥)

o - 1 2.208
.0005 | 0.9997 2.207
.001 .9995 | 2.207
.002 .9990 2.206
.00k .9980 2.204
.008 .9959 2.200
.01 .9949 2.197
.02 .9899 2.186
.04 .9799 2.164
.08 .9602 2.120
.1 .9506 2.099
.2 .9036 1.995
R 816 1.802
.8 666 1.471

1 .602 1.329

2 .363 0.8015

h 132 .2915

8 .0173 .03820

10 .0063 .01391

20 0 ]
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TABLE 4 - (CHain 77)
(5 i)1gg3)\ cox ol 1Ti5) 5
' hoL as _ ——
(9.1 x 10-3) 1
/
(31$L:G?o' 3) >98% I 10%3)
CONSTANTS :
;?:k?:ﬁgo x 1014 88- 0701%6x 1016 §0=-050£3§13x 1017
r(wrs) || e=AT [ nfe-AT || €8T | nQem®T [le-cT  [NewcT | nOs_ . I nfs, | N3(r) Aot
x 107 1H x 10716 || x 1017 |x 10717 |x 10-1% | x 10°17
0 1 1.430 1 7.175 1 5.881 |o 0 5.881 100
.0005(10.9791 | 1.k400 1 7-175 1 5.881 o 0.0299 |5.881 100
.001 || .9585 |1.371 0.9999 | 7.174 1 5.881 .000103| 0.0593 |5.881 100
.002 || ,9189 {1.31k L9999 | 7.174 1 5.881 .000103| 0.116 | 5.881 100
004 | .84y 1.207 L9998 | 7.174 0.9999 |5.880 .000103| 0.223 |5.881 100
008 { .713 1.020 .9995 | 7.171 .9999 |5.880 .000%10| 0.410 |5.881 100
.01 645 0.922 .9992 | 7.169 .9998 |5.880 .000615| 0.508 {5.881 100
.02 428 |o.612 .9988 | 7.166 .9997 |5.879 .000923[ 0.818 |5.881 100
.0b .18k 0.263 .9977 | 7.158 .9993 |5.877 .001640] 1.165 |5.880 100
.08 .0340 |o.o4860 | .995% | 7.1k42 .9986 |5.873 .003281| 1.38 5.878 99.9
. L0142 10.0203 L9944 | 7.135 .9983 |5.871 .003999| 1.41 5.876 99.9
.2 .00021 [0.00030 | .9885 | 7.092 .9965 |5.860 .008201| 1.425 15.870 99.8
R L9771 | 7.011 L9931 {5.840 .01640 | 1,520 |5.858 99.6
.8 9548 | 6.851 .9856 |5.796 .03158 | 1.409 |5.829 99.1
1.0 .9bl4o | 6.773 .9828 |5.780 .03979 | 1.405 |5.821 99.0
2.0 .891 6.393 .9659 15.680 .07692 | 1.381 5.758 97.9
k.o 794 | 5.697 9329 | 5.486 k25 11,334 |5.630 95.7
8.0 .630 | k4.s520 .8700 [5.116 2461 | 1,28 {5,363 91.2
10 .561 4,025 .Bh1o | h.9L6 L2871 1.203  {5.234 89.0
20 .315 2.260 .706 4 152 koo | 1.010 U554 77.4
Yo .098 | o0.7032 Q99 [2.935 A1 boomid o |3.347 56.9
8o .0098 .07032 || .2500 |1.470 2461 1 0.358 |1.716 29.2
100 .0031 .0222 176 1.035 774 | 0,252 1.213 20.6
200 .0310 }0.182 .0318 | o.okk lo.21k 3.6k4
koo .00095 | .00559| .000976| 0.0014 [0.00657 | o.112
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TABLE 5 - (CHain 78)
2.1H GE ——3 QOM AS ~—3m= STABLE SE
(0.02) {0.02) {0.02)
A B
CONSTANTS:
A = 0.3301 B = 0.4621
Ny = 6.786 x 1016 N = 4847 x 1016
T{HRS) e~AT Ne-AT T e-eT Ne-8T NPS,.a Na(T) AT on”
x 10-16 x 10716 | x 10716 | 4 10-16
) 1 6.786 1 4 847 0 4 847 100
.0005 0.9998 6.785 0.9998 | 4.846 0 4,847 100
.001 .9997 6.784 .9995 | %.845 0.003393 | 4.847 100
.002 .9993 6.781 .9991 | 4.843 .003393 | 4.847 100
.00l .9987 6.777 .9981 | 4.838 .01018 | 4.847 100
.008 .9974 6.768 .9963 | 4.829 .01866 | 4.847 100
.01 .9967 | 6.76k4 .9954 | 4.825 .02205 | u4.847 100
.02 9934 | 6.7 .9908 | 4.802 .oz | k4,846 100
.0k .987 6.698 .9815 | %.757 .08489 | 4.841 99.9
.08 .974 6.610 .9637 |%.6M L1697 .84 99.9
.1 967 6.562 .955 | k.629 .2036 4.833 99.7
.2 .936 6.352 .912 4 k20 .4o73 4 827 99.6
Rl .876 5.945 .830 4,023 . 7804 4.803 99.1
.8 .768 5.212 .692 3.354 1.290 4 6l 95.8
1 .718 4. 872 .630 3.054 1.4l k. 548 93.8
2 516 3.502 .397 1.924 2.020 3.944 81.4
L .267 1.812 .157 0.7610 1.867 2.628 54.2
8 0715 | 0.4852 .025 1212 0.7974 0.9186 19.0
10 L0367 .2k90 .0098 0475 4566 .50k41 10.4
20 .0014 .00950 .0001 .0004847 | 02206 .02254 0.465
|




TABLE 6 - (CHAIN T9) Y
{9M) As —p6.5 x 10 v SE ——=STABLE BR
{0.037) (0.037) {0.037)
A 8

CONSTANTS :

A = 4,621 B = 1.217 x 1079

N - 8.968 x 10'5 N = 1.790 x 1020

T{HRS) e-AT Ne-AT e-87 NZe-87 NPs.e Na(T) Mfuzf:«;'

x 10°15 x 10720 | x 10-15 | x 10-20

0 8.968 1 1.790 0 1.790 100
.0005 .9977 8.987 1 1.790 0.0206 1.790 100
.001 .9954 8.927 1 1.790 .ol412 1.790 100
.002 .9908 8.885 1 1.790 .0824 1.790 100
.00k .9816 8.803 1 1.790 .1648 1.790 100
.008 .9636 8.6k42 1 1.790 .3264 1.790 100
.01 L9547 8.562 1 1.790 4063 1.790 100
.02 .9115 8.174 1 1.790 .7937 1.790 100
.04 .831 7.452 1 1.790 1.516 1.790 100
.08 .691 6.197 1 1.790 2.1M 1.790 100
.1 .630 5.650 1 1.790 3.318 1.790 100
.2 .396 3.551 1 1.790 5.417 1.790 100
R 157 1.408 1 1.790 7.56 1.790 100
.8 .025 0.22% 1 1.790 8.7k 1.790 100
1 .0098 .0879 1 1.790 8.880 1.790 100

2 .0001 .0008 1 1.790 8.967 1.790 100

8 x 106 0.9903 1.773 8.88 1.773 99.0

‘ﬁ SATURATION = 5.26 x 10"6 (% REMAINING)
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TABLE 8
STABLE SE
{0.20)

CONSTANTS:;

(CHaIn 82)

36.0H BR ——3m STABLE KR

(3.5 x 1079) (3.5 x 1079)
A

A = 0.01925
N = 2.036 x 1015

T(HRS) e~AT N?e‘”
x 10715

(o] 1 2.036

.0005 | 1 2.036

-001 1 2.036

.002 1 2.036

.00k 0.9999 2.036

.008 .9998 2.036

-01 -9998 2.036

.02 .9996 2.035

.ok .9992 2.034

-08 .9985 | 2.033

.1 .9979 2.032

.2 .9961 2.028

R .9923 2.020

.8 .9847 2.005

L -9809 1.997

2 .9622 1.959

4 .9258 1.885

8 .857 1.745

10 .825 1.680

20 .680 1.384
ko 62 0.9%06
80 214 4357
100 .146 .2973
200 0213 .0k3h

oo .00046 .0009k
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TABLE 10 - (Chain 84)
~ns 24 SE -~ 33M BR ——m= STABLE KR
{0.65) {0.65) (1.09)
A B
CONSTANTS :
A = 20.79 B = 1.260
N « 3.939 x 106 N8 = 5.778 x 10'7
T(Hns) e-AT Nea=AT e-8T NQe-o7 NPS,.a Na(r) | Badhon-
x 10716 x 10-17 | x 10=16 | x 10-17
c 1 3.939 1 5.718 (o} 5.7718 100
0005 0.9897 | 3.808 0.999% | 5.775 0.04069 | 5.778 100
.001 .979% | 3.858 .9987 5.770 .08095 | 5.778 100
.002 9593 | 3.779 L9975 5.76Y4 .1602 5.778 100
.00k 9202 | 3.625 .9950 | 5.74%9 .3138 5.778 100
.008 8468 | 3.336 .9899 | 5.720 .6003 5.778 100
,01 8123 3.200 .9875 5.706 .7350 5.778 100
.02 .659 2.596 .9752 5.635 1.327 5.768 99.8
.ok 435 1.713 .9509 | 5.49k 2.206 5.715 98.9
.08 .189 0.7445 .90k 5.223 3.000 5.523 95.6
.1 .125 Jhg2y .882 5.096 3.176 5.4 93.7
.0155 L0611 77 4 490 3.193 4,809 83.2
.0002% .000945 .60% 3.490 2.534 3.743 64.8
.364 2.103 1.527 2.256 39.0
.284 1.641 1.192 1.760 30.5
.080 0.4622 0.3356 0.4958 8.58
.006k .03700 .02686 .0397 0.687
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TABLE 11 - (CHain 85)
3.00 M Br =7 v ?.8)"
(0.3 ' . \m
AN 23% sTABLE RB
\‘9.1” KR
(0.317)
c
CONSTANTS:
A= 13.86 B = 0.1590 c e 8.418 x 1076
N0 = 1.051 x 1017 Ng = 7.045 x 1018 NG = 1,534 x 102!
riwms) [ eAT | NQenAT [l e8| W@ | s,y | Map(r) | B Hax- fle-ct  [nGe-et | nQs. | a{s,pc | N3(r) [B Maxg
x 10-17 x 1018 | x 10717 x 10-18 x 10721 | x 10°18| x 10716 y 10-21
0 1 1.051 1 7.045 Jo 7.045 | 100 1 1.534% 0 o 1.534 99.9
L0005l 0.9931 | 1.04k4 0.9999 | 7.04% 10.0072 | 7.045 100
.001 I .9861 [1.036 .9998 | 7.04k4 .0146 | 7.045 |100
.002 || .97% |1.024 .9997 | 7.043 .0273 | 7.046 {100
.00k || .946 |0.9942 .9994% | 7.0l .0568 { 7.047 {100
.008 || .890 .9354 .9987 | 7.036 1157 | 7.048 100
.01 .872 .9165 .9984F | 7.034 L1345 { 7.047 100
.02 .758 .7967 .9968 | 7.022 2541 | 7.047 | 100
.0l .575 6043 .9937 { 7.001 455 1 7.086 | 100
08 .333 .3500 9873 | 6.956 L6962 | 7.026 99.7
1 .250 .2628 .98% 6.932 781 7.010 99.5
.2 .0625 | .0657 .970 6.834 .965 6.930 98.3
R .0032 | .00336 {| .9%0 |6.622 .997 | 6.722 95.4
.8 .881 6.207 .937 6.301 89.4
1 852 |6.002 .907 | 6.093 86.5 |1 1.534 0.2%0 | 0.33% [1.534 99.9
2 728  |[s5.129 715 | 5.207 73.9 {1 1.53% 0.k | 0.637 |1.534 99.9
4 .530 3.734 564 3.790 53.8 1 1.534 0.761 1.121 | 1.535 99.9
8 280 |[1.973 .298 |2.003 28.%  [l0.9999 |1.534 1.166 | 1.732 |1.535 99.9
10 .20% [ 1.437 217 | 1.us0 20.7 .9999 |[1.53% 1.290 | 1.918 |1.535 99.9
20 0417 10.2938 .ol4l | 0.2982 423 .9998 [ 1.534 1.552 2.314 [1.536 100
40 -0017h | 01226 | 00185 | 0.01244 | 0.177| .9997 |[1.534 1.617 | 2.411 [ 1.536 100
8o -9993 |1.533 | 1.619 | 2.415 [1.535 99.9
100 -9992 | 1.533 1.619 2.415 }1.535 99-9
200 -9983 [ 1.53 1.617 | 2.3 }1.533 99.8
koo -9966 [1.529 | 1.61% | 2.409 |1.531 99.7
800 .9933 [1.524 1.609 | 2.401 | 1.526 99.3
1000 .9916 | 1.521 1.606 | 2.397 | 1.523 99.2
2000 .9832 [1.508 1.593 | 2.376 | 1.510 98.3
4000 .9668 |1.483 1.566 | 2.337 | 1.485 96.7
8000 9345 |1.434 1.514 | 2.259 | 1.436 93.5
10000 9190 {1.410 1.489 | 2.221 | 1.h12 91.9
20000 Bhh 11,295 1.367 | 2.040 | 1.296 8.k
Loooo Tt | 1.095 1.157 | 1.726 |1.096 7.4
80000 .509 |0.7808 | 0.825 | 1.230 |0.7816 50.9
100000 430 6596 | 0.697 | 1.039 |o0.6603 43.0

11% SATURATION = 0.0364 (% MaxiMum)




TABLE 152*_ - {(cHain 86)
STABLE KR e——19.50 RB ——am-STABLE SR

(2.09) (3.1 x 10°3) (3.1 x 1079)

A
CONSTANTS:

A= 1.481 x 1073
N = 2.34h x 1076

T{HRS) e N?e'AT
x 10-16
0 1 2.34k
0.0005| 1 2.344
0.001 | 1 2.34k
0.002 | 1 2.3h4h
0.00k | 1 2.3uh
0.008 | 1 2.34k
0.0t 1 2,344
0.02 1 2.344
0.04 i 2.34h
0.08 0.9999 2.34k
0.1 0.9998 2.344
0.2 0.9997 2.343
0.4 0.999%4 2.343
0.8 0.9988 2.3
1.0 0.9985 2.340
2.0 0.9971 2.337
k.o 0.99%1 2.330
8.0 0.9882 2.316
10.0 0.9852 2.309
20.0 0.971 2.28
ho.o 0.942 2.21
80.0 0.890 2.09
100.0 0.862 2.02
200.0 0.744 1.74
4oo.0 0.554 1.30
800.0 0.306 0.717
1000.0 0.227 532
2000.0 0.0515 121
4000.0 0.0026 .061
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TABLE 13 - (Cnain 87)

STAB;E KR
N
" INSTANT KR {(Z.YH)SR
~2 .
55.6 s Br / (6.0 x 10'° v)rs %
(2.7) (2.7)
A ¢ sTABLE SR (2.7)
CONSTANTS ; v 98%
8M Kr
a = 44 .88 B = 0.5332 2.7)
' 8
N = 6.738 x 1016 A = 5.671 x 1018
T(HRS) e AT N? -AT e~BT Ng -BT  j0.98 N?SABI Na(T) :Ai,:;:-
x 10-16 x 1078 | x 10716 | x 10-18
0 1 6.738 1 5.671 0 5.671 100
.0005 | ©0.9979 | 6.589 0.9997 5.669 0.1459 | 5.671 100
.001 .9560 6.4h2 .9995 5.668 .2905 5.671 100
.002 910 | 6.159 9989 | 5.665 5672 | 5.671 100
.00U .836 5.633 .9979 5.659 1.083 5.669 100
.008 .698 4,703 .9957 5.647 1.994 5.667 99.9
.01 .638 4,299 L9947 5.6M41 2.384 5.665 9.9
.02 ko8 2.749 .9893 5.610 3.883 5.649 99.6
.ok .166 1.119 .9788 5.551 5.434 5.605 98.8
.08 .028 0.1887 .9581 5.433 6.213 5.495 96.9
1 011 o7 9478 5.375 6.260 5.438 95.9
2 .00013 000876 .898 5.093 6.002 5.153 90.9
h .808 4,582 5.401 4,636 81.7
.8 .652 3.697 k.358 3.7h1 66.0
1 .586 3.323 3.916 3.362 59.3
2 .344 1,951 2,298 1.974 34.8
L .18 0.6692 | 0.7858 | 0.67T1 11.9
8 .01h .07939 .09376 .08029 1.42
10 .0048 .0272 .03209 .02762 0.487
20
4o
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TABLE 16 - (CraiN 90}
~ 335 KR —o [SHORT] RE ——e 19.9Y SR w—me 61H Y ——s STABLE ZR
(5;0) {5.0) (5;0) ('550) (5.0)
CONSTANTS:
A = 75.62 5 = 3.98 x 1076 ¢ = 0,014
N = 7,805 x 1076 NQ . 2.392 x 102 Ng = 8.203 x 10'8
ot T T Dot T o D A 7 T80 B [ o | oo
¢} 1.000 |7.%05 1 2.392 | o 2.392 100 1 8.203 o 0 8,203 | 100
00051l 0.9628 |7.130 1 2.392 | 0.2755 | 2.392 100 1 8.203 o 3} 8.203 100
.00t | .9270 |6,864 1 2,392 5406 | 2.392 100 1 8.203 0 0 8.203 100
002 | 8597 |6.366 1 2.392 | 1.039 | 2.392 | 100 1 8.203 o 0 8.203 | 100
00k | 739 |5.k72 1 2,392 |1.933 | 2.392 100 1 8,203 [0 0 8.203 100
.008 || 546 |k o043 1 2.392 | 3.362 | 2.392 100 0.9999 [8.202 [0.000837| 0 8.203 100
.01 470 |3.480 1 2.392 | 3.925 | 2.392 100 .9999 |8.202 000837 | © 8.203 | 100
.02 .220 1,629 1 2.392 | 5.776 | 2.392 | 100 .9998 18,201 .00167 | 6.00741} 8.203 | 100
.04 L0481 lo,3562 | 1 2.392 | 7.049 | 2.392 | 100 19995 |8.199 | .oos1g | .01481| 8.203 | 100
.08 L0024 | 01777 |1 2.392 | 7.387 | 2.392 | 100 9991 [8.196 | .oo151 | .02222| 8.203 | 100
.1 0005 | .00370 |1 2.392 | 7.401 | 2.392 | 100 .9989 [8,19% | .00919 | .02962| 8.203 | 100
2 o o ; 2,392 | 7.505 | 2.392 | 100 9977 |8.184 | .0192 .05924| 8,203 | 100
A 1 2.392 | 7.405 | 2.392 100 .9954 18,165 0384 .1185 | 8,203 | 100
.8 1 2.392 | 7.405 | 2.392 100 9909 |8,128 .0760 .2370 | 8.203 | 100
1 1 2.392 | 7.%05 | 2.392 | 100 .9887 18,110 | .ogkk .2888 | 8,203 | 100
2 t 2,392 | 7.405 [ 2.392 | 100 9774 8,018 | .1887 .5850 | 8.203 | 100
4 1 2.392 | 7.405 | 2.392 100 -9552 [7.836 378 1,155 8.203 { 100
8 1 2.392 | 7.ho5 | 2.392 100 912 |7.481 L7348 | 2,273 8.203 | 100
10 1 2.392 | 7.405 | 2.392 | 100 892 7,317 | .9018 | 2.792 | 8.203 | 100
20 0.9999 | 2.392 | 7.hok | 2.392 | 100 796 16.530 l1.704 5.272 | 8.203 | 100
4o 9998 | 2.392 | 7.%0% | 2.392 | 100 634 [s.201 [3.057 9.086 | 8.203 | 100
8o 29997 | 2.391 | 7.%03 | 2.391 | 100 400 (3,281 f5.011 5.5t 8.203 | 100
100 29996 | 2.391 | 7.%02 | 2.391 99.9 2320 2,625 I[5.679  h7.57 8,203 | 100
200 +9992 | 2.390 | 7.399 | 2.390 99.9 | .102 [0.8367 {7.489  [23.19 8.203 | 100
400 29984 | 2,388 | 7.393 | 2.388 99.9 .0101 | 08285 18,252 25.55 8.203 100
800 9968 | 2,384 | 7.381 2.384 99.6 L0001 | 00082 [8.322 25,77 8.203 100
1000 9960 | 2.382 | 7.375 | 2.382 99.6 8.317  5.75 8.203 | 100
2000 .9920 | 2,373 | 7.346 | 2.373 99.2 8.283  P5.64 8,203 | 100
000 L9842 | 2.354 | 7.288 | 2,354 98.4 8.267  [e5.ub 8,203 | 100
8000 9686 | 2.317 | 7.172 | 2.317 96.9 8.087 25,04 8.087 98.6
10000 9609 | 2.298 | 7.115 | 2,298 96.1 B.025  fu.84 8.025 | 97.8
20000 9232 | 2.208 | 6.836 | 2.208 92.3 7709 23.87 7.709 94.0
40000 .853 2.040 | 6.316 | 2,040 85.3 7.123 122,05 7.123 86.8
80000 .727 1.739 | 5.383 | 1.739 72.7 6.070 118,79 6.071 74.0
100000 671 1.605 | 4,969 | 1,605 67.1 5.602 17.34 5.602 68.3

1% SATURATION = 0.0170 (% REMAINING)
24 SATURATION = 0.0167 (% REMAINING)
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TABLE 19 - (Cuarn 93) 2.05 KR copem [suom] RE — e M SR - 10.0H ¥Y— A/ 5 X 106v IR ——p= STABLE NB
(6.0) (6.0) (6.0} (6.0) (6.0} (6.0)
A B [+
CONSTANTS:
A = 1247 B = 5.941 c = 0,069315
N0 = 5.389 x 1015 N . 1,131 x 1018 N = 9.695 x 1019
T(nRs) eAT NJe-AT e~8T NJe-eT N'i)s,‘B Na(T) 5.??53' e~cT Nge'“ Ngs,c N?SABC N3(T) :a??;:-
x 10-15 x 10-18| x 10-15 x_10-18 x 10-19 [ x 10-19 [ x 10-'5| x 10°19
o] 1 5.389 |1 1.131 0 1.131 100 1 9.695 lo 0 9.695 {100
.0005 {| 0.536 |2.889 Ho0.9970 |1.128 2.502 1.131 100 1 9.695 [0.000343 [0.005389|9.695 [100
.001 287 | 1.547 L9941 [1.12h 3.829 1.128 99.7 [0.9999 |9.694 .000664 { .01078 | 9.695 [100
.002 .0826 | 0.4451 .9881 {1.118 4 .90k 1.123 99.3 .9999 |9.694 .00135 | .03772 |9.695 [100
ook 0069 | .037181 .975 [1.103 5.242 1.108 98.0 .9997 |9.692 00172 | L1078 19.695 |100
.008 0 o} .955 1.080 5.172 1.085 95.9 .999% |9.689 .0050% | .2156 |9.695 [100
.01 0 0 .94 |1.063 5.091 1.068 gl 4 .9993 |[9.688 .00675 | .2964 |9.695 100
.02 .888 1.00% 4 .809 1.009 89.2 .9986 |9.681 .0127 5820 |9.69% ltoo
.04 .790 (0.8935 |h.279 8978 | 79.4 .9972 [9.668 .0237  1.110 9.692 {100
.08 .622 L7035 {3.369 |0.7069 | 62.5. L9945 [9.6U42 .0k27 |2.010 9.685 99.9
.1 .552 6243 |2.990 .6273 | 55.5 .9931  [9.628 L0505 2.393 9.679 99.8
.2 .305 3450 |1.652 L3467 | 30.7 .9861 l9.560 0779 |3.706 9.638 99.4
R .0935 L1057 | 0.5064 .1062 9.39 9722 19.%25 L1006 4.790 9.526 98.3
.8 .00870 | .00984 | .o4712| .00989 | ©0.874| .9us5 9.162 L1071 [5.106 9.270 95.6
1 .00271 | .00307 | .01468 [ .00308 2721 .930 9.016 L1061 5,057 9.123 gk .1
2 87 8.44Y .0997 Q.750 8.544 88.1
Y .156 7.329 .0865 f.123 7.16 16.5
8 577 5.594% L0660 5.660 58.4
10 .506 4,848 L0572 4,905 50.6
20 .29 [2.M1h .0285 2.443 25.2
4o L0617 0.5982 | .00706 0.6053 6.24
80 .00397 | .0385 | .oo4sk .0630 0.650
100 .00009 | .00087 | .000010 .00088 | 0.0091
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TABLE 23 -~ (CHaIn 99)
874_»r “(34)
GZH Mo / [
(6.2) STABLE Ru
A %&2 12 5
. (6,.(2;0 Y Tc
CONSTANTS:
A = 0.01035 B =0.1175
N = 6.709 x 1070 NJ - 5.147 x 10'9
T(HRS) e-AT NJe=AT e-8T Nge-eT NPS . Na(T) Rth
x 10-20 x 10719 | x10°19 | x 10-19
0 1 6.709 5.147 o} 5.147 100
L0005 | 1 6.709 .9999 5.146 0.000564 | 5.147 100
.001 1 6.709 .9999 5.146 L000564 | 5.147 100
002 || 1 6.709 .9998 5.146 .001128| 5.147 100
.ook 1 6.709 -9995 5. 144 .002820 | 5.147 100
.008 0.9999 6.709 .9991 5.142 004513 s5.147 100
.01 .9999 6.709 .9988 5.141 .006205 [ 5.147 100
.02 .9998 6.708 .9976 5.135 .ot2l 5.147 100
-0 9996 | 6.707 -9953 5.123 02426 | 5.147 | 100
.08 .9992 6.704 .9906 5.099 04851 5.147 100
A .9990 6.703 .9882 5.086 .06094 5.147 100
.2 .9979 6.695 .976 5.023 L1241 5.147 100
4 .9959 | 6.682 .955 k.915 .2313 5.146 100
.8 .9917 6.654 .912 4 694 4513 5.146 100
1 .9896 6.640 .889 4.576 .5697 5.146 100
2 .979 6.569 .790 4 .066 1.066 5.132 99.7
y .960 6.441 .625 3.217 1.889 5.106 99.2
8 .921 6.186 .390 2.007 2.996 5.003 97.2
10 .902 6.052 .308 1.585 3.350 4.935 95.9
20 813 5.455 .0953 0.491 4 .050 4 sk 88.2
4o .660 4 428 .00909 0.0468 | 3.672 3.719 72.3
80 437 2.932 .000083 | o0.0004% | 2.k465 2.465 47.9
100 .355 2.382 2.003 2.003 38.9
200 .126 0.8454 .7109 0.7109 13.8
hoo .0159 .1066 .08989 0.0899 1.75
800 .00025 .001677 .00 0.0014 0.027




TABLE 24 - (Chain 101)
14.6M Mo ——mm 16,5M TC —m= STABLE RU

(4.9) (4.9) (%.9)
A B

CONSTANTS:

A = 2,849 B = 2,521

N - 1.925 x 10'8 N3 . 2.175 x 10'8

T{HRs) e-AT N?e'” e-BT Nge-a'r N?S“ Na(T) a?l‘;g-

x 10-18 x 10°18 | x 10718 | x 10-18

0 1 1.925 1 2.175 0 2.175 100
.0005 [0.9985 1.922 0.9988 2.172 0.005014 | 2.172 99.9
-001 <9971 1.919 L9975 2.169 .006687 | 2.169 99.7
.002 9943 1.914 .9950 | 2.164 01170 | 2,164 99.5
.00k .9886 1.903 .9899 | 2.153 .02173 | 2.153 99.0
.008 9772 1.881 .980 2.131 05014 | 2.131 98.0
-01 -972 1.871 .976 2.122 .06687 | 2.122 97.6
.02 946 1.821 .950 2.066 .06687 | 2.066 95.0
.ok .892 1.720 .905 1.968 L1504 | 1.968 90.5
.08 .796 1.532 .815 1.772 3176 | 1.772 81.5
1 .752 1.447 77 1.689 RIS b 1.689 7.7
.2 567 1.091 .60k 1.313 .6185 1.313 60.4
R .320 0.6160 .36k 0.7917 7355 | 0.7917 36.4
.8 .103 .1963 133 .2892 .5182 .2892 13.3
L .0578 112 .08k 1748 .3778 L1748 8.04

2 .00335 .006448 .00673 .01463 .05649 .01463 0.671
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TABLE 25 - (Cnain(102}))
11M MO ———e(25 s TC —= STABLE Ru
{4.2) (4.2)
A
CONSTANTS :
A2 3.78 B = 99.81
N = 1.243 x 10'8 N . 4.713 x 1076
T(HRS) e~AT Ne=AT e-8T Ne-oT NPS s Na(T) At
x 10718 x 10716 | x 10-16 | x 10-16
0 1 1.2h3 1 4.713 o] 4.713 100
0.0005 0.9981 1.2%0 0.951 4,482 0.2299 Y. 712 100
0.001 0.9962 1.238 .905 4 265 Jli53 k. 710 99.9
0.002 0.9924 1.233 819 3.860 8467 4. 707 99.9
0.00k4 0.9849 1.224 671 3.162 1.536 4,698 99.7
0.008 0.970 1.205 448 2.111 2.554 4 665 99.6
0.01 0.964 1.198 .368 1.734 2.917 4 651 99.5
0.02 0.928 1.153 137 0.6457 3.870 k. 516 95.8
0.0l 0.860 1.068 .0185 .08719 | 4.115 4,202 89.2
0.08 0.738 0.9173 .00033 .001084| 3.612 3.613 76.7
0.1 0.685 8514 .0000k .0002 3.352 3.352 1.1
0.2 0.470 5842 2.299 2.299 48.8
0.4 0.2209 .2745 1.081 1.081 22.9
0.8 0.0488 .06065 .2387 0.2387 5.06
1.0 0.0228 .02834 L1115 L1115 2.37
2.0 0.0005 .00062 .002446 | 002446 0.0519




» 95%

TABLE 26 -~ (CHatN 103) 57M RH
k20 Ru = (3.7)
(3;7) (gﬁ?\;’ 3TABLE RHB(3.7)
CONSTANTS;
A - 6.876 x 1074 B = 7.296 x 10~
N «5.713 x 1027 N3 - 5.38h x 1018
T(Hrs) eAT NQe-AT e-8T Nge-8T NPS.e Np(T) | % ReMAsN-
x 10-21 x 10-18 | x 10-18 | x 10-18 ING
0 i 5.713 5.38k ) 5.384 100
-0005 1 5.713 .9996 | 5.382 0.002156 | 5.384 100
-001 jt 1 5.713 .9993 | 5.380 0.003772 | 5.38% 100
002 |f 1 5.713 .9985 5.376 0.008083 | 5.38% 100
-004 Jf 1 5.713 9971 | 5.368 0.01563 | 5.38% 100
.008 |l 1 5.713 .99%2 | 5.353 0.03126 | 5.38k4 100
.01 1 5.713 .9927 | 5.345 0.03934% | 5.38% 100
02 41 5.713 .9854% | 5.305 0.07868 | 5.384 100
oh 5.713 .9721 5.234 0.1504 5.384 100
08 |1 5.713 9430 | 5.077 0.3072 | 5.384 100
-1 1 5.713 .9292 5.003 0.3815 5.384 100
.2 1 5.713 873 4,700 0.684Y4 5.384 100
4 1 5.713 .T46 4.016 1.368 5.384 100
8 o.999% |5.710 .55 |2.99% | 2.387 | 5.38 9.9
1 9993 1 5.709 1483 2.600 2.781 5.381 99.9
2 9989 | 5.707 .232 1.249 4.132 5.381 99.9
4 9972 [ 5.697 .05k 0.2907 5.082 5.373 99.8
8 9945 | 5.682 .0028 .01508 | 5.3u44 5.359 99.5
10 9931 | 5.674 .00067 | .003607 | 5.348 5.352 99 .4
20 9862 | 5.634 5.315 | 5.315 98.7
ko 9728 | 5.558 5.242 5.242 97.4
8o 962 |5.406 5.099 | 5.099 94.7
100 -9332 5.331 5.029 5.029 93.4
200 872 | 4,982 %.699 4.699 87.3
4oo -759 k.336 4%.090 % .090 76.0
8oo 576 3.291 3.104 3.104 57.6
1000 -503 2.874 2.711 2,711 50.3
2000 -253 1.445 1.363 1.363 25.3
kooo -06k  10.3656 0.3449 | 0.34k49 6.41
8000 -0040 .02285 0.02156 | 0.02156 0.400
0000 20010 00571 0.00539 | 0,00539 0,001

]% SATURATION = 0,948 (% REMAINING)
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TABLE 28 - (CHAIN 106)
1.0 Ru 330s RH - STABLE PD
{0.52) (0.52) {(0.52)
CONSTANTS:
A = 7.912 x 1075 B = 83.18
N - 2.127 x 1087 N3 - 2.358 x 1013
T(HRS) e-AT N?e"' e-BT NXe~BT N?SAB No(T) % REMA{N-
x 10-21 x 10715 | x 10-15 | x 1015 the
o} 1 2.127 1 2.358 0. 2.358 100
1. | 0.9999 2.127 0.959 2.261 0.08293 [2.344 99.4
2. i 0.9998 2.127 .921 2.172 0.1598 |2.332 98.9
4.} 0.9997 2.126 .Bhh 1.990 0.3t154  {2.305 97.8
8. || 0.999% 2.126 .719 1.695 0.5683 [2.263 96.0
10. || 0.9992 |{2.125 517 1.219 0.9771 [2.196 93.1
20. || 0.9985 |=2.124 536 1.028 1. 2.169 92.0
ko. || 0.9968 2.120 .190 0.4480 1.639 2.087 88.5
80. f| 0.9937 2.114 .036 0.08489 | 1.950 2.035 86.3
100. || 0.9921 2.110 .0012 0.00283 | 2.021 2,024 85.8
200. It 0.985 2.095 .00024 | 0.000566 | 2.023 2.024 85.8
4oo. || 0.968 2.059 2,023 2,023 85.8
800. || 0.939 1.997 2.023 2.023 85.8
1000. § 0.923 1.963 2.023 2.023 85.8
2000. | 0.852 1.812 2.023 2.023 85.8
Looo. || 0.726 1.544 2.023 2.023 85.8
8000. | 0.532 1.132 2.023 2.023 85.8
10000. || 0.454 0.965 2.022 2.022 85.7
20000. || 0.206 0.438 2.022 2.022 85.7
hoooo. | o.ok2k 0.0902 2.020 2.020 85.7
80000. | 0.0018 0.0038 2.017 2.017 85.5
100000. || 0.00037 |0.00079 2.010 2.010 85.2
2.007 2.007 85.1
1.993 1.993 8.5
1.958 1.958 83.0
1.900 1.900 80.6
1.867 1.867 79.2
1.724 1.724 73.1
1.469 1.469 62.3
1.076 1.076 hs5.6
0.918%  0.9184 38.9
0.%167 [0.4167 17.7
0.08578 [0.08578 3.64
0.003641 [0.003641 0.00154
0.000748 |0.000748 0.00032

T4 saTuRATION = 0.289 (% REMAINING)
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TABLE 30 - (CHain (108))
9H RH ——ams STABLE PD

(0;08) {0.08)
CONSTANTS:
A = 0.07702
N = 1.163 x 1018
T(HRS) e=AT NQeAT
x 10-18
0 1 1.163
0.0005 | 0.9999 1.163
0.001 0.9999 1.163
0.002 | 0.9998 1.163
0.00% | 0.9997 1.163
0.008 0.9994 1.162
0.01 0.9992 1.162
0.02 0.9985 1.161
0.04 0.9969 1.159
0.08 0.9937 | 1.156
0.1 0.9923 | 1.154
0.2 0.9848 1,145
0.4 0.9696 1.128
0.8 0.94%05 1.094
1.0 0.926 1.077
2.0 0.857 0.9967
4.0 0.735 .85u8
8.0 0.5% .6280
10.0 0.464 .5396
20.0 0.215 .2500
4o.0 0.046 .0535
80.0 0.0022 .0026
100.0 0.00045 .00052
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TABLE 32 -

CONSTANTS:

A = 1.599
N = 1.260 x 1016

{CHAaIN 111)

26M Pp ——- 7.6D Ac

(0.018) \ sTLL: co (0.018)
B

(0.018)
A

8 = .003800

r 48.6m Co

-~

N = 5.305 x 1018

T(HRs) AT Ne-AT e-sT Nge-oT NS s Na(T) gﬁ??:ﬂ'
x 1016 x 10718 | x 10716 | x 10-18
) 1 1.259 1 5.305 0 5.305 100
.0005 || 0.9992 1.259 1 5.305 0.001010 | 5.305 100
.00t .9984 1.258 1 5.305 .002019 | 5.305 100
.002 .9968 1.256 1 5.305 .00k038 | 5.305 100
.00k .9936 1.252 1 5.305 .008076 | 5.305 100
.008 .9872 1.244 1 5.305 .01615 | 5.305 100
.01 .9842 1.240 1 5.305 .0199% | 5.305 100
.02 .9686 1.220 0.9999 5.30k4 .03951 5.305 100
.ok .9380 1.182 .9998 5.304 .07802 | 5.305 100
08 .88 1.109 .9997 5.303 .1511 5.305 100
1 .852 1.074 .9996 5.302 .1864 5. 304 100
.2 .726 0.915 .9992 5.300 .34k9 5.303 100
R .528 .665 .9985 5.297 .5940 5.303 100
.8 .278 .350 .9970 5.289 .9077 5.298 99.9
1 .202 .255 .9962 5.284 1.003 5.294 99.8
2 .ol L0517 .9924 5.264 1.201 5.276 99.5
L .00106 .00134 .985 5.225 1.242 5.237 98.7
8 .970 5.145 1.225 5.157 97.2
10 .9628 | 5.107 1.215 5.119 96.5
20 .927 k.917 1.170 4.928 92.9
ko .859 4 556 1.084 4. 567 86.1
8o .738 3.915 0.9316 3.92k 74.0
100 .684 3.628 .8634 3.637 68.6
200 468 2.482 .5908 2.488 46.9
koo .219 1.161 2764 1.164 21.9
800 .08 0.2546 .0606 0.2552 k.81
1000 .022 L1167 .02777 L1169 2.20
2000 .0005 .00265 00063 .00266 0.050
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TABLE 33 - (CHAIN 112)
21H PO —- 3.2H AG ——9= STABLE CD
(0.0083) (0.0083)
A B
CONSTANTS:
A = 0.03300 B = 0.2166
N = 2.817 x 10'T N . k.292 x 1076
T(HRs) e~AT N?e'" e-B7 Nge"" NPS.s Na(T) ,?,‘;}."
x 10-17 x 10716 | x 10716 | x 10-16
) 1 2.817 1 4.292 0 L .292 100
0.0005 ] 1 2.817 0.9999 4. 292 0.0005062| k4.292 100
0.001 1 2.817 .9998 | 4.291 .001012 | 4.292 100
0.002 1 2.817 .9996 k290 .002024 | U4.292 100
0.004 0.9999 2.816 .9991 4,288 .ooko48 | k.292 100
0.008 0.9997 2.816 .9983 4,285 .007084 | k.292 100
0.01 0.9997 2.816 .9978 4,283 .009617 | 4292 100
0.02 0.9993 2.815 .9957 h.27h .01822 4 292 100
0.0k 0.9987 2.813 .9913 4 255 .03743 4.292 100
0.08 0.997h4 2.809 .983 i 219 .07084 Ik 290 99.9
0.1 0.9967 2.807 .978 4,198 .09110 k289 99.9
0.2 0.9934 2.798 .958 ko112 Bhadl Y. 289 99.9
0.4 0.9868 | 2.779 917 3.936 .3490 4,285 99.8
0.8 0.974 2.743 .84 3.610 .6132 4,283 99.8
1.0 0.9675 | 2.725 .805 3.455 .8200 4. 275 99.6
2.0 0.93%4 2.631 .648 2.781 1.7 L 228 98.5
4.0 0.876 2,467 420 1.803 2.308 hon 95.8
8.0 0.768 2.163 76 0.755 2.994 3.749 87.3
10.0 0.719 2.025 .15 0.494 3.056 3.550 82.7
20.0 0.516 1.453 .013 0.056 2.546 2.602 60.6
ko.o 0.266 L7493 .00018 | 0.0008 1.346 1.347 31.4
80.0 0.072 .2028 0.3642 0.3642 8.49
100.0 0.037 .10k2 L1872 0.1872 4.36
200.0 0.0014 .003943 .00708% | 0.0071 0.165




TABLE 34 - (CHain 113)

»~(2.34) Co

5.HAG’/
(

: |
0.013)
A 3 \ STABLE CD

(0.013)
CONSTANTS:
A = 0.1307
N = 111k x 10T
- -AT
T(HRS) e AT XN?§-1_{
0 1 1114
0.0005 1 1.114
0.001 0.9999 1.113
0.002 0.9997 1.113
0.004 0.9995 1.113
0.008 0.9989 1.112
0.01 0.9987 1.112
0.02 0.9974 1.111
0.0%4 0.9948 1.108
0.08 0.9895 1.102
0.1 0.987 1.099
0.2 0.974 1.085
0.h4 0.949 1.057
0.8 0.900 1.002
1.0 0.878 .9780
2.0 0.770 85717
Lo 0.593 .6606
8.0 0.352 .3921
10.0 0.270 .3007
20.0 0.074 .08243
k0.0 0.0054 .00602
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TABLE 35 - (CHaIN 114)
2M AG———am-STABLE CD.

(0.012) (0.012)
A

CONSTANTS :
A = 20.79
N - 6.464 x 104

T(HRS) e AT N?e‘AT
x 10-14
0 1 6.464

0.0005 | 0.9895 6.396
0.001 0.9795 6.331
0.002 0.959 6.198
0.00% | 0.920 5.946
0.008 0.846 5.468
0.01 0.812 5.248
0.02 0.660 4. 266
0.04 0.435 2.811
0.08 0.190 1.228
0.1 0.125 .8080
0.2 0.0155 .1002
0.4 0.00025 .001616
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TABLE 37 - (Cwatn 117)
2.83 H CO——=1.95 1 IN /(\u.so) ?g.ovo)
(0‘210) (0.210) \\\\‘\SYABLE SN :
{0.010)

CONSTANTS:

a = 0.24k9 s = 0.355% c = 0.001991

N« 4573 x 1016 N = 3.151 x 1016 N(3’ = 5.625 x 10'8

T(nRrs) e-AT Npe-AT e-87 Nge_” N?SAB Na(T1) §A§?;=- Caad Nge-” Ngsac N?SADC N3(T) L?’.‘Zﬁ'

x 10-16 x 10716 ] x 10-16] x 10-16 x 10718] x 10-16] x 10-16] x 10-1

0 1 5573 i 3.151 5} 3.151 100 1 5.625 |0 0 5.625 100

0.0005/0.9999 |4.572 0.9998 [3.150 {0.001013 3.151 100 1 5.625 |0.000634 5.625 100

0.001 [(0.9997 4.571 0.9997 [3.150 {0.00101% 3.151 100 1 5.625 ]0.000951 5.625 100

0.002 [|0.9995 i4.570 0.9993 |3.148 0.002024 3.150 100 1 5.625 |0.002218 5.625 100

0.00% [l0.9990 {k.568 0.9986 [3.146 0.004%053 3.150 100 1 5.625 0.004436 5.625 100

0.008 [10.9981 ik.56k4 0.9972 [3.1%2 0.009114 3.150 100 1 5.625 0.008873 5.625 100

0.01 [l0.9976 |4.562 0.9964 [3.139 0.01215 [ 3.150 100 1 5.625 0.01140 5.625 100

0.02  10.9951 {4.550 0.9929 [3.128 0.02229 | 3.150 100 I 5.625 0.02250 5.625 100

0.0k H0.9902 (4.529 0.9858 [3.106 0.04459 | 3.150 100 0.9999 |[5.624% [0.04468 5.62h 100

0.08 {{0.9805 {4.483 0.972 |3.062 0.08610 | 3.150 100 0.9998 [5.623 |0.08813 5.624 100

0.1 0.976 14.463 0.965 [3.040 o.111k | 3.150 100 0.9998 15.623 0.1102 5.624 100

0.2 0.952 [4.353 0.931 {2.933 0.2127 | 3.146 99.8 | 0.9996 |5.622 0.2174 }0.004573}5.624 100

0.4 0.907 |¥.147 0.867 [2.731 0.4053 }3.136 99.5 | 0.9992 [5.620 J0.4187 |0.01829 |5.624 100

0.8 0.822 13.759 0.753 |(2.372 0.6886 | 3.060 97.1 0.9984 |5.616 0.7776 [0.1143 |s5.624 100

1.0 0.783 [3.580 0.702 (2.212 0.8203 | 3.032 96.2 | 0.9980 [5.613 ]0.9380 |0.1646 |5.623 100

2.0 0.61% [2.807 0.491  [1.547 1.246 2.793 88.6 0.9960 |5.602 1.000 0.5121 |5.623 100

4.0 0.376 [1.719 0.241  10.7593 [1.367 2.126 67.5 0.9921 |5.580 2.380 1.477 5.619 99.9

8.0 0.142 [0.6493 | 0.058 [0.1827 [0.8510 | 1.034 32.8 0.984 |5.535 2.935 3.0k45 5.594 99.4

10.0 0.087 10.3978 | 0.029 [0.09137 {0.5876 | 0.6790 21.5 0.9803 [5.514 3.014 3.548 5.579 99.2

20.0 0.0075 |0.03429 || 0.00081|0.002522|0.06786 | .07038 2.23 | 0.961 (5.405 |3.046  |4.3u8 5.478 97.4

ko.o 0.00006 |0.00027H 0.9235 [5.19% 2.927 4 .280 5.266 93.6

80.0 0.8515 |4.789 [2.699  [3.948 4.855 86.3
100.0 0.820 [4.612 2.599 3.801 4,676 83.1
200.0 0.672 |3.780 2.130 3.116 3.832 68.1
400.0 o.U52 [2.542 1.432 2.095 2.577 45.8
800.0 0.204 [1.147 0.6465 Jo.9456 l1.162 20.7
1000.0 0.136 [0.7650 [0.4310 {0.6306 |0.7756 13.8
2000.0 0.019 [0.1068 |0.06021 |0.08807 |0.1083 1.93
4000.0 0.00035 [0.001968 0-001‘05 0.001622|0.001995 .035




TABLE 38

- (cHain 118)

{4.5M) IN — sTABLE SN

(0%01)
A

CONSTANTS:

A = 9.242

N? = 1.212 x 1019

T(HRS) e=AT N?e-AT

x 10-15

0 1 1.212
.0005 0.9954 1.206
.001 .9908 1.201
.002 .9817 1.190
.00k .9636 1.168
.008 .9288 1.126
.01 .9118 1.105
.02 .831 1.007
.04 .691 0.8375
.08 477 5781
1 .397 4812
.2 .158 L1915
4 .0249 .03018
8 .0006 .000727

1 .00009 .000109
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TABLE 39 - (CHain 119)
_ » {>100D0) SN
(1¥0583%?: i
T STABLE SN
CONSTANTS:
A= 2.377
Ny = 5.654 x 10-15
T{HRS) e-AT N?e—AT
x 10715
0 1 5.654
.0005 0.9988 5.647
.0010 .9976 5.640
.002 .9952 5.627
.00k .9905 5.600
.008 .9811 5.547
.01 L9764 5.521
.02 9535 | 5.39
.04 .909 5.139
.08 826 4 .670
N .788 4 455
2 .621 3.511
i .385 2.177
.8 .1k49 0.842
1.0 .092 .520
2.0 .0086 .0486




TABLE 40

{CHaIN 121)

2641 SN —~ sTABLE SB

(0.01}4)
A

CONSTANTS ;

A » 2,626 x 10-2

Ny = 5.971 x 107

T(HRs) e Nfe~AT
x 10~17

Y 1 5.971
.0005 | 1 5.971
001 1 5.971
.002 0.9999 5.970
OO0k «9999 5.970
.008 9998 | 5.970
.01 .9997 | 5.969
.02 49995 | 5.968
O 9989 | 5.964
.08 .9979 | 5.958
o1 <9974 | 5.955
2 <9947 | 5.939
oM 29895 | 5.908
.8 29792 | 5.847
1 9740 | 5.816
2 9485 | 5.663
" 900 5.374
8 810 L .837
10 769 k.592
20 +591 3.529
ko .349 2.084

8o 122 0.7285

100 072 h299

200 «0051 .03045
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TABLE 41 - (Crain 1273)
130D SN
(0.0012)
A
\\\\ STABLE 5B
(0.017)
(kom) SN
(0.017)
B
CONSTANTS:
A = 2.222 x 10’“ B8 = 1.040
N = 3732 x 108 NG = 1831 x 1016
T{HRsS) e"‘TT N?e"Y e-er Nge'BT
x 10-18 x 10-16
0 1 3.732 1 1.831
.0005]| 1 3.732 0.9995 1.831
.001 || 1 3.732 .9990 1.829
.002 | 1 3.732 .9979 1.827
ook f 1 3.732 .9958 1.823
.008 | 1 3.732 .9917 1.816
.01 1 3.732 .9856 1.812
02 |1 3.732 .9793 1.793
.04 1 3.732 .9591 1.756
08 |11 3.732 .9200 1.685
1 1 3.732 .901 1.650
-2 L 3.732 812 1.487
b 0.9999 3.732 658 1.205
.8 9998 | 3.731 43k 0.7947
1 -9998 | 3.731 .353 L6163
2 9996 | 3.731 125 .2289
-9991 3.729 .015 .0275
9982 | 3.725 .0002k .000k44
10 9918 | 3.72%4
20 29956 | 3.716
Yo 9912 | 3 700
8o .9822 3.666
100 .9780 3.650
200 L9565 3.570
4oo L9148 3.414
800 .837 3.124
1000 .8o1 2.989
2000 642 2.396
%000 RN 1.534
8000 .168 0.6270
10000 .108 Ao
20000 .012 04478
40000 .0001}4 .000522

% SATURATION = 0.617 (% REMAINLNG)
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TABLE 42 - (Cwain 125)
100 SN
(0. ouz)\ / (o 023)
H?oﬁz??
sTABLE TE
(o on)
CONSTANTS
az2.88x103 o ab.2u ¢ =2.931 x 105 o e 4.980 x 107}
W = u.6sk x 10'8 W« 2.903 x 10'5 Ng »1.056 x 102 A = 3.1%0 x 1018
Timms) | ewtT | et | eotT Mee7 || o-cT "g"" “gslc NS N3(v) u:::f;c‘ eo7 We-oT "Sscp "gsncn NPsaco | () ’I:C:i
x 10-18 x 10-'5 x 10-20| x 10-15)x 10-18 [« 10-20 x 10-18 | x 10-18 x 10-13 | x 10-16 | x 10-18
[ 1 4,654 1 2.903 [ 1.056 | o 0 1,056 100 1 3.1%0 0 [¢] [ 3.140 57.9
L0005 1t 4,654 fo.9919 |2.897 1 1.056 |oc.o00610{ © 1.056 100 1 3.140 3} 0 0 3.140 57.9
.00t |1 4,654 .9958 | 2.891 |Ib 1.056 .o1219] 0 1.056 100 1 3.0 |o [4 (<] 3.1&0 57.9
002 | b.654 .9915 | 2.8718 1 1.056 02468 | © 1.056 100 1 3.1h0 [0 [ o 3.1%0 57.9
004 |1 4,654 .9831 | 2.85% it 1.056 .okgo6 | © 1.056 100 1 3.1k |0 ° o 3.14%0 57.9
008 h 4654 .9665 | 2.806 |1 1.056 09725 0 1.056 100 1 3.1k0 |0 o o 3.1%0 57.9
.01 1 b, 654 L9584 | 2.782 [ 1.056 1208 | 0 1.056 100 1 3.1ko0 (4] 0 ] 3.1%0 57.9
.02 §0.9999 | 4.654% 9185 | 2.666 {1 1.056 .2366 | 0.0005 | 1.056 100 1 3.1k0 0 0 o 3.1%0 57.9
.o L9999 [ 4.654 Byy  f2.450 ||t 1.056 4529 .0005 | 1,056 100 1 3% o [ o 3.140 57.9
.08 .9998 | 4.653 .12 2.067 [ 1.056 8361 -0009 | 1.056 100 1 3.1%0 ] 0 [¢] 3.140 571.9
" 9997 |u.653 | 6% |1.899 | 1.056 | 1.00% 0004 [1.056 | 100 1 3.1% Jo 0 0 3.1%0 | 57.9
.2 .999% | 4,650 28 |12k | 1.056 | 1.661 .0028 | 1.056 | 100 0.9999 | 3.1%0 | 0.00065 0.002903} O 3.140 57.9
b .9988 | 4. 648 184 | o0.532 |1 1.056 | 2.369 .0056 | 1.056 | 100 9998 | 3.139 .00132) .002903| © 3.1%0 57.9
-8 .9977 {643 | .03« | .0987 [ 1.056 | 2.80% 0108 | 1.056 | 100 .9996 | 3.139 | .o0264 00871 |0 . | o579
1 9971 [ 4.6m1 .01k .0ko6 |j1 1.056 | 2.862 0136 | 1,056 100 .9995 | 3.138 .003311 00871 | 0 3.1 57.9
2 9942 | b.627 .00021 | .00061[j0.9999 | 1.056 | 2.902 0268 | 1.056 100 .9990 | 3.137 00599 .0145 | O 3.143 58.0
L] .9884 | 4.600 .9999 | 1.056 | 2.903 .05kt | 1.056 100 9980 | 3.134 .01255 .0348 | o 347 s8.1
8 L9771 | b.547 .9998 | 1.056 | 2.902 1067 | 1.056 | 100 .9960 | 3.127 02509 .0697 |0.001 |3.152 | 58,1
w0 9715 | b.521 9997 | 1.056 | 2.902 L1326 | 1.056 | 100 .9950 | 3.12%4 03104 o842 [o0.001 {3.155 58.2
20 L9438 | k.392 9994 | 1.055 | z2.901 2614 | 1.056 | 100 9900 | 3.109 06207 1713 | 0.00t {347 8.5
ko 89 jhauy 9988 [ 1.055 | 2.900 .5077 | 1.056 | 100 .9802 | 3.079 1228 ,3367 | 0.003 |3.202 59.1
8o .79%  ]3.695 .9977 | 1.0 | 2.896 .9590 | 1.055 | 99.9 | .9608 | 3.017 2436 | .6706 | .o12 |3.261 60.2
100 749 | 3.4 L9971 | 1.053 | 2.895 1.166 | 1.054 99.8 9512 | 2.987 .3031 | .8332 018 |3.290 60.7
200 560 | 2.6 29941 [1.050 | 2.886 | 2.080 |1.052 99.6 9080 | 2.8u2 5883 1 1.617 163 {3.432 63.3
400 31k | 146 9883 | t.obk | 2.869 | 3.168 |1.047 99.1 819 | 2.512 | 1.118 |3.01h .207 | 3.692 68.1
800 .099 [ 0.ké1 9763 | 1.032 | 2.836 | k.27 |1.036 98.1 671 | 2.107 | 2.020 |5.553 569 | 4.133 76.2
1000 055 0.256 9711 [ 1.025 | 2.819 4,306 | 1.029 97.4 .607 1.906 | 2.805 | 6.607 752 | 4.319 79.7
2000 .0031 | 0,014k 9430 | 0.996 | 2.738 | L.Mg [0.996 9.3 | .369 |1.159 |3.750 [ro.b2 1476 | b.g6k 91.6
4000 889 [0.939 | 2.581 | k.79 |0.939 88.9 | .136 |o.i27 | 4.973 }13.67 2,136 |5.4%21 | 100
8000 191 0.835 {2.296 | 3.718 |o0.835 79.1 ot | 0.0597 | 5.097 [th.01 2.259 |5.180 95.6
10000 746 0.788 | 2,166 3.507 |0.788 T4.6 0068 | 0.0214 | 4.880 3.42 2.169 |4.923 90.8
20000 556 1 0.587 | 1.61% | 2.64 |o0.587 | 55.6 | .oc002|0.00006| 3.672 [10.09 [ 1.635 [3.688 | 68.0
140000 310 [ 0.327 | 0.9000 | 1.857 [o0.327 31.0 2.047 |5.626 |0.911 |[2.056 37.9
80000 096 | 0.100 27187 | o451 | o.101 9.56 0.6339 | 1.743 | 0.282 [0.6367 | 11.7
100000 054 | 0.057 1568 | o0.26% | 0.057 5.h0 0.3566 | 0.9803 | 0.159 |0.3582 6.61
200000 .0028 | 0.0030! .0813 | 0.0132 | 0.0030 0.28 0.0184q .0508 | 0.0082 |o0.01857 0.343

" SATURATION & 0.1202 (X REMAINING)

2% saTURATION = 0.0607 (% REMAINING)
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TABLE 43 - (Chain (126))
50 M SN 94 S8 sTABLE TE
(0.1) (0.1)
B
CONSTANTS:
A = 0.8318 8 = 0.07702
N = 1.346 x 10'T N = 1.4k x 10'8
T{HRS) e-AT N?e‘" e-BT Nge-af N?sAa Np(T) gﬁ.‘;h"
x 10-17 x 10718 | x 10-17 | x 10-18
o] 1.000 1.346 1 1454 0 1.454 100
0.0005 || 0.9996 1.345 1 1.454 0.0006 1.454 100
.001 0.9992 1.345 0.9999 1.5k .0011 1.5k 100
.002 0.9983 1.344 0.9998 1.454 .0022 1.hsh 100
.00k 0.9967 1.342 0.9997 1.454 .00k 1.h4sh 100
.008 0.9934 1.337 0.9994 1.453 .0089 1.45h 100
.01 0.9917 1.335 0.9992 1.453 0111 1.4sh 100
.02 0.9835 1.324 0.9985 1.452 .0222 1.454 100
.04 0.9672 1.302 0.9969 1.4k .okko 1.h4sh 100
.08 0.9356 1.259 0.9938 1.445 .0863 1.454 100
. 0.9200 1.238 0.9923 1.443 1072 1.h4sh 100
.2 0.8470 1.14%0 0.9847 1.432 2042 1.452 99.9
.4 0.717 0.965 0.9697 1.410 .375 1.4548 99.6
.8 0.514 0.692 0.9402 1.367 .632 1.430 98.3
1 0.436 0.587 0.9258 1.346 .727 1.419 97.6
2 0.190 0.256 0.8573 1.247 .989 1.346 92.6
Y 0.036 0.048 0.735 1.07 1.037 1.17 80.5
8 0.0013 0.0017 0.54%0 0.785 -799 0.865 59.5
10 0.00024 0.00032 || 0.463 0.673 .687 o.742 51.0
20 0.21h 0.311 .317 0.343 23.6
4o 0.046 0.067 .068 0.074 5.1
8o 0.0021 0.0031 .0031 0.003%4 0.23
100 0.00045 | 0.00065 .00067 0.00072 0.050
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TABLE 45

- (cHain (128}))

1.1H SB =~ sTABLE TE

(0.1)
A

CONSTANTS:

A = 0.6301

N = 1.777 x 1017

T(HRs) AT :(1)?;:177
o) 1 1.771
.0005 0.9997 1.776
.001 .9994 1.776
-002 -9987 1.775
.00k 9975 | 1.713
.008 .9950 1.768
.01 .9937 1.766
.02 .987k 1.755
.0k .9750 1.733
.08 .9508 1.690
R .9388 1.668
.2 .881 1.566
4 77 1.381
.8 .60l 1.073
1 .531 0.944
2 .284 0.505
b .080 0.142
8 .0065 0.0116
10 .0018 0.0032




TABLE 46

- (CHain 129)

32p Te (0.19)

59

5 e I
(1 é0)
CONSTANTS:
A = 0.1650 e = 9.025 x 10-} c = 0.5941
N - 5.498 x 10'8 NS = 2.358 x 10%° NG = 1.885 x 1018
rims) | emAT | WPemAT | eoeT | nZemBT jeseT feseT | Ngs . | nfs,e | Ng(r) [RLINEN
x 10-18 x 10°20 x 10718 x 10718 x 10718 x 10-18
[0} 1 5.598 2.358 1 1.885 o 0 1.885 oo
.0005(l ©0.9999 |5.497 2.358 0.9997 [1.884% lo0.000108{0.000423]1.,885 |100
.001 .9998 |5.497 2.358 .9994 11.884 .000215| .000847|1.885 |100
.002 .9997 |5.496 2.358 .9988 |[1.883 .000432| .001902[1.885 |100
.00k .9993 [5.ko4 2.358 .9976 | 1.880 .000861| .00360 {1.885 [100
.008 .9987 |5.49 2.358 .9952 [1.876 .001721| .o0742 {1.885 [100
.01 .9983 |5.489 2.358 L9941 J 1,874 .002115| .00885 |1.885 [100
.02 .9967 }5.480 2.358 .9881 |1.863 .004268| .0182 |1.885 |100
.04 .993% [5.k462 2.358 L9764 | 1.8u1 .008465| 0360 [1.885 |100
.08 .9868 |5.425 2.358 .9532 |1.797 .01679 | .0709 |[1.885 100
.1 .9836 [5.408 -9999 [2.358 .9k21 1,776 .02073 | .0877 [1.885 100
.2 9674 |5.319 -9998 |2.358 888 |[1.674 .okoog | .1679 |[1.882 99.8
4 .636 |{5.1h6 9996 {2,357 .788 |1.485 .07588 | .3129 |1.87h 99.4
.8 876 |4.816 9993 {2.356 621 1. .1357 .5391 [1.846 97.9
1 848 | Lk.662 9991 |2.356 .55 {1.039 L1607 .6279 |1.828 97.0
2 .718  13.948 9982 12 354 .304 lo.s5730 | .2490 8753 |1.697 90.0
4 516 |2.837 -996% 12 350 .092 L1734 1 .32k 8962 [1.395 74.0
8 266 [1.462 -9928  |2.3u1 .0085 | .01602| .3530 5443 10,9133 | 48.4
10 .191 1.050 .9910 {2.337 .0026 | .oo490 | .354k4 -3973 L7566 | 40.1
20 .037 |0.2034 .9820 [2.316 .3523 .o7824% | 4305 | 22.8
4o .0013 | 00715 || .9644 |2.274 .3459 .002749] 3487 18.5
8o .930  [2.193 -3337 .3337 | 7.7
100 913 [2.153 .3275 .3275 17.4
200 835  11.969 -2995 2995 | 15.9
koo .696  [1.6W1 .2kg7 .24g7 13.2
800 U85 |1.hy <1739 L1739 9.22
1000 o5 10.955 1453 L1453 7.71
2000 164 .387 .05881 .05881 3.12
k000 .027 .0637 .009684 .009684 0.514
8000 .00072 | .00170 .000259 .000259| 0.0137
10000 .00012 | .000283 .000042 .000042| 0.0022
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TABLE 48 - (cHain 132)
2.0M S8 W Te 2.4n 1 STABLE XE
(4.%) (4.4) (b.4) (4.4)
A a8 c
CONSTANTS:
A= 20.79 B = .009002 c = .2881
N = 2.370 x 10'7T N2 = 5.47h x 1020 Ng = 1.711 x 1019
rinns) || e=AT | WferAT b emBT | W80T | NP5 | matr) BTN T eem [nQerer | Qs [ Mseac | N3t [ESATN
x 10-17 x 10720 ¥ 10-17} x 10-29 x 10719 | x 10720 | x 10"17 | x 10719
0 1 2.370 1 PRI [0} 5.474 100 1 1.711 o 0 1.71 100
0005{0.9896 |2.3k5 1 5.474 0.02465 |5.474 100 0.9999 | 1.711 {0.000018 o 1.711 100
.001 .9795 |2.321 1 5.47k .04859 |5.474 100 L9997 | 1.710 [0.0000531{0 1. 100
.002 .9593 l2.274 1 5.474 .07276 [5.474 100 .999% | 1.710 | 0001060 1.711 jto0
.00k .9200 |2.180 1 5.474 L1896  [5.474 100 .9988 | 1.709 .ooo212 o 1.1 100
008 .8468 |2.007 0.9999 |[5.473 .3628 |5.47Y4 100 .9977 | 1.707 .000389 [0 .71 100
.01 8126 |1.926 L9999 [5.473 L4439 Is. 47y 100 .9971 | 1.706 000459 0 1,711 100
.02 L6600 |1.564 .9998 |5.473 .8053 |5.474 100 9942 | 1.701 .000991 j0.000119( 1,711 100
.ol 435 1,031 .9996 |5.472 1.338  |5.473 100 .9886 | 1.69 .00194 | .000237(1.711 100
.08 .189 |o.4k479 .9993 |5.470 1.920 [5.472 100 9772 | 1.672 .00390 | .000853| 1.711 100
R 126 .2986 .9991 [5.469  |2.069 [5.471 99.9 L9716 | 1.662 | .oo48s55| .00119 [1.711  [100
.2 .U156 | .03697 | .9982 [5.464 [2.329 [5.466 99.9 .9hko | 1.615 | .009580 .00315 {1.711  [100
R .00024 | 000569 .9964 |5.454 2.361 5.456 99.7 891 1.525 | .01853 | .00709 |1.711 100
.8 .9928 [5.435 2.353 5ih37 99.3 .79 1.359 | .03513 | .01k 11,717 |i00
1 .9910 |5.425 2.349  |5.l427 99.1 .750 1.283 .ob2sk | L0176 | 1,708 99.8
2 .9822 15.377 2.328  {5.3719 98.3 562 0.9616 | .o7417 ] .0315 |1.704 99.6
N .9646 |5.280 2.286 |5.282 96.5 .315 .5390 | .1147 0493 |1.677 98.0
8 .9306 |5.094 2.206 15.096 93.1 .100 AT k67 L0634 [ 1.639 95.8
10 .91k0  [5.003 2.166 |5.005 9t .k .056 L0958 | .1515 L0655 |1.622 94.8
20 8352 [h.572 1.979 |4.574 83.6 .0031 L0053 | .1469 L0636 [ 1.475 86.2
4o .697  13.815 1.533  [3.817 69.7 1231 .0533 {1.231 71.9
8o 486 [2.660 1.152  |2.661 u8.6 .08578 | .0372 [0.8582 | s0.2
100 403 [2.206 0.9551 [2.207 40.3 .07116 | .0308 7119 | W6
200 .165  10.9039 .3911  [0.9041 16.5 .02912 | .0126 .2913 | 17.0
koo L0271 1483 .06423 1 1483 2.7t .004784 | .00207 04786 | 2.80
800 .00073 | .ookoo | .00073 | .ookoo1| 0.073 .001286 | .000056| .01286| o0.752
1000 .00010%}] .000569| .000246] .000569 .otok .00001g { .000008! 00019 .0t11
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TABLE 52 - (CHAIN(136))
86s T ——» STABLE XE 13.7%0 CS ——» STABLE Ba
(3.1) (6.14) (0.0062) (.0062)
A B
CONSTANTS:
A = 29.02 B =2.108 x 1073

N = 1.196 x 10'T N = 3.294% x 10'8
1 2

T(Hrs) e-AT NQe-AT e-8T NJe-8T
X 10'17 X 10'18
0 1 1.196 1 3.294
.0005|| 0.9855 1.179 1 3.29%4
.001 9712 1.162 1 3.294
.002 9435 1.128 1 3.294
.004 .890 1.06H4 1 3.29%
.008 .792 0.9472 1 3.294
.01 N7 .8934 1 3.294
.02 .558 L6674 1 3.294
.ok .312 .3732 0.9999 3.294
.08 .097 L1160 .9998 | 3.293
A .054 L0646 .9998 | 3.293
2 .0030 .00359 .9996 | 3.293
A .9992 | 3.291
.8 .9983 | 3.288
1 9979 | 3.287
2 .9958 3.280
N .9916 3.266
8 .9832 3.239
10 .9791 3.225
20 .9588 3.158
ko 9189 | 3.027
8o .8k 2.780
100 810 2.668
200 .655 2.158
koo 430 1.4116
8oo .185 0.6094
1000 .120 .3953
2000 .015 .olgh
Looo .00021 .000692

#MASS ASSIGNMENT CERTAIN.
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TABLE 60 - (CHain 144)
A 1S XE —ee [suonv] Cs —— [snom’] BA ——e [snom] LA = 2750 CE e 17,54 PR —s STABLE ND
(5.3) (5.3) (5.3) (5.3} (5.3) (5.3) (k.64)
A 8 c
CONSTANTS :
A = 2495 B = 1,050 x 107% c = 3,961
N = 2,379 x 1019 NS - 2,058 x 1022 Ng - 5.456 x 10'7
- - "y - 0
s [ TR e T e Tl | ety TL e Toer T T osec Tfsune Ty T g e
0 1 2.319 | 2.058 b 2.058 |10 1 5.456 [0 o 5.456 100
0005 [[0,288 10.6852 |1 2,058 [1.69%  [2,058  |igo 0.9980 |[5.445 [0.01091 |o 5.456 |00
001 .0827 | ,1967 I 2.058 [p.182 [2,058 100 L9960 |5.43% | .02181 |0.01427 [5.456 (100
002 | 0068 | 01618 1 2.058 [2.363  [2.058 |00 .9921 | 5,413 | 04301 | .03806 [5.456 (100
004 o o 1 2.058 R.379 [2.058  |i00 9843 !5.370 | .08565 | .08802 [5.456 |100
.008 1 2.058 PR.379 [2.058 100 .9688 |5.286 | .1702 .1856 |5.456  |100
-01 1 2.058 [2.379 [2.058  |100 L9612 [s5.24% | .2118 | (2331 [5.456  |100
+02 1 2,058 [2.379 .08 100 .9238 |5.0b0 | .M157 | JH687 |5.456 100
.04 1 2.058  [2.379 [2.058  |100 8536 |4.657 | .7987 | .9135 |5.456 |00
08 1 2.0%8 [2.379 [2.058 |00 728 [3.972 1484 1,706 [5.456 |00
! 1 2.058 [2.319 [2.058 100 673 |3.672 [1.784 12,055  [5.456 100
.2 i 2,058 2.379 [2.058 100 453 12,b72 12,984 j3.5%0  |5.456 oo
- 1 2,058 2.379 [2.058 100 .205 1,118 {4.338 5.010 5.456 100
-8 i 2,058 [2.379 [2.058 100 .ol2 0.2292 |5.227 6.0%0 |5.456  [100
! 0.9999 [2,058 [2.379 [2.058 100 0190 | .1037 {5.351  [6.185 |5.455 | 99.9
2 9998 |2.08 12.379 [2.058  |100 .00036 | .00196[5.452  [6.302  (5.45% | 99,9
4 29996 2,057 [2.318 [2.057 100 5.45% 16,308 15,454 99.9
8 9992 2,056 2,377 |2.056 99.9 5.452 6.302 5.452 99.9
10 9989 2,056 [2.376 [2.056 | 99.9 5.450  |6.300 [5.%50 | 99,9
20 9979 l2.05%  |2.374  [2.oSH 99.8 5.443  ]6.292  [5.443 | 99,7
bo 9958 [2.049  [2.369 .ok | 99.6 5433 [6.281  |5.443 | 99,5
8o 9916 2,041  [2.359 [2.0b1 99.2 5.410  |6.25%  [5.410 99.1
100 9895 [2,036 [2.35% [2.036 | 99.0 5.398  [6.240 [5.318 | g8.9
200 9792 |2,015 |2.330 {2.015 97.9 5.343 16,176 15,343 97.9
koo 9589 [1.973  [2.281 {1973 | 95.9 5.231 (6,047 [5.231 | g5.9
800 29195 |1.892 2,187 |1.892 92.0 5.017 s5.800  [5.017 91.9
1000 .902 1,856 (2.146 1,856 90.2 4,921 5.688  |k.921 90.2
2000 81 |1.669  [1.925 [1.669 | 81.1 buies  |s.nrs hukes 81
k000 657 11352 [1sés e | es.7 3.585  [habk (3,585 | 5.7
8000 432 {0.8891 |1.028 [0.8891 | 3.2 2,356 |2.724  [2.356 43.2
10000 350 .7203 |0.8327 | .7203 35.0 1.910  [2.207 1.910 35.0
20000 22 L2511 2902 | .2511 12.2 0.6656 |0.7694 [0.6656 | 12,2
40000 015 ! ,03087 | .0357 |.03087 | 1.50 .08185 | L0941 | 08185 | 1.5
80000 .000022| ,000453| .000052| ,000453 | ©0.0022 .000120] ,0C0139] .000120| @.00220

1% SATURATION = 0,364 (% REMAINING)
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TABLE 62 - (CHain (146))
14 .6M CE —a 25M PR STABLE Np
(k.0) (4.0) (2.81)
A B

CONSTANTS:

a = 2,849 B = 1,664

N = 1.5712 x 1018 NG . 2.692 x 1078

T{HRS) e~AT N?e"" e-B7 Nge‘“ NPS.a No(T) gr??;h’-

x 10-18 x 1018 | x 10-18 | x 10-18
0 1 1.572 1 2.692 o} 2.692 100
.0005 0.9984 1.569 0.9992 | 2.690 0.003018 | 2.692 100
.001 L9971 1.567 .9983 | 2.687 .004535 | 2.692 100
.002 .9943 1.563 .9967 | 2.683 .009070 | 2.691 100
.00k .9887 1.554 .9933 | 2.674 .01739 2.691 100
.008 9775 1.537 .9868 | 2.656 .03515 2.691 100
.01 .9719 1.528 .9835 | 2.648 .ol38k 2.691 100
.02 .9hlé 1.485 .9672 | 2.604 08541 2.689 99.9
.ol .8922 1.%03 .9356 | 2.519 .16%0 2.683 99.7
.08 .7963 1.252 8752 | 2.356 .2982 2.654 98.6
.1 .7520 1.182 8469 | 2.280 .3586 2.639 98.0
.2 .566 0.8898 17 1.930 L5706 2.501 92.9
R .320 .5030 it 1.384 .7332 2.17 78.6
.8 .103 L1619 .264 0.7107 .6084 1.319 k9.0
1 .0580 .09118 .189 .5088 k950 1.004 37.3
.0034 .00534 .036 .09691 L1247 0.2216 8.23
.0013 .003500 .004913 .oo84 0.312

75
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TABLE 63 - (CHain 147)
11.00 No —9 ~ Uy Pv — STABLE SM
(2.6) (2.6) (2.6)
A B
CONSTANTS :
A = 2.626 x 1073 B = 1.978 x 10-9
N - 1.109 x 1021 NS = 1.102 x 1022
T(HRS) e-AT NJe-4T e-87 Nge-oT NS.e Np(T) % Max
x 108! x 10781 1 x 10721 | x 10-21 thom
0 1 1.109 1 11.02 0 11.02 93.2
.0005( 1 1.109 1 11.02 0 11.02 93.2
.001 1 1.109 1 11.02 0 11.02 93.2
.002 1 1.109 3 11.02 ) 11.02 93.2
.00k 1 1.109 1 11.02 o] 11.02 93.2
.008 ] 1.109 1 11.02 0 11.02 93.2
.01 1 1.109 1 11.02 ) 11.02 93.2
.02 1 1.109 1 11.02 0 11.02 93.2
.ol 0.9999 1.109 1 11.02 .00011 11.02 93.2
.08 .9998 1.109 1 11.02 .00022 11.02 93.2
N -9997 1.109 1 11.02 .00033 11.02 93.2
2 .9995 1.108 1 11.02 .00055 11.02 93.2
R .9989 1.108 1 1.1 .02 .0012 11.02 93.2
.8 .9979 1.107 1 11.02 .0023 11.02 93.2
1 .9974 1.106 1 11.02 .00288 11.02 93.2
2 9947 1.103 1 11.02 .00588 11.03 93.3
9895 | 1.097 1 11.02 .0118 11.03 93.3
8 .9792 1.086 0.9999 11.02 .0232 11.04 93.4
10 .97%0 1.080 .9998 11.02 .0288 11.05 93.5
20 .9485 1.052 .9996 11.02 .0571 11.08 93.7
ko .900 0.9981 .9992 11.01 .1109 11.12 9k .1
80 810 .8983 .9984 11.00 .2106 11.21 94.8
100 .769 .8528 .9980 11.00 .2560 11.26 95.3
200 .591 6554 .9960 10.98 52y 11.43 96.7
Loo .349 .3870 .9920 10.93 L7187 11.65 98.6
800 122 L1353 9843 10.85 .9639 11.81 99.9
1000 .072 .0798 .9804 10.80 1.016 11.82 100
2000 L0051 .00566 L9611 10.59 1.069 11.66 98.6
Yooo .9235 10.18 1.032 11.21 94.8
8000 .853 9.400 L9535 10.35 87.6
10000 .820 9.036 9167 9.953 8.2
20000 672 7.405 .7512 8.156 69.0
40000 52 h.981 -5053 5.486 464
80000 .205 2.259 -2291 2.488 21.0
100000 .138 1.521 1543 1.675 .2

g saturaTion = 0.0749 (% Max1Mum)




TABLE 64

{Crain (149))

(2.0H) No ——»= 47H PM~—p= STABLE SM

(1.3) (1.3) (1.3)
A B
CONSTANTS:
A = 0.3466 B = 0.01475
N9 = 4.201 x 108 8 = 9.871 x 1019
T(HRs) e-AT NQe=AT e-87 Nge-BT NPS e Nao(r) %‘A??SS'
x 10718 x 10719 x 10719
o 1 4,201 9.871 9.871 100
.0005 || 0.9998 4,200 9.871 .0000862 | 9.87i 100
.001 .9997 4 .200 9.871 .000130 9.871 100
.002 .9993 4,198 9.871 .000265 9.871 100
.00k .9986 4,195 .9999 9.871 .000571 9.871 100
.008 .9972 4 189 .9999 9.871 .00118 9.871 100
.01 .9965 4,186 .9999 9.871 .001}41 9.871 100
.02 .9931 4,172 .9997 9.869 .00289 9.871 100
.04 .9862 h.143 .999k 9.866 .00580 9.87 100
.08 .9726 4,086 .9988 9.860 .01151 9.871 100
N .9658 4. o57 .9985 9.857 .01h33 9.871 100
.2 .9328 3.919 .9970 9.8k42 .02815 9.870 100
R .870 3.655 L9941 9.814 .054kk 9.868 100
.8 .758 3.18% .9883 9.756 .1009 9.857 99.9
1 .706 2.966 .9853 9.727 L1224 9.849 99.8
2 .99 2.096 9709 | 9.585 .2070 9.792 99.2
il .250 1.050 .9k25 9.304 .3039 9.334 9k.6
8 .062 0.2605 .8900 8.786 .3631 9.1l49 92.7
10 .031 .1302 .863 8.520 .3649 8.885 90.0
20 .00095 .ooko JTH 7.345 .3259 7.671 171
ho .554 5.469 .2430 5.712 57.9
8o .306 3.021 L1342 3.155 32.0
100 .228 2.251 .1000 2.351 23.8
200 .055 0.543 .02k12 0.5671 5.75
koo .0027 .0267 .00118 .0279 0.283
0 0 0




78

TABLE 65 - (Chain (151))
[sHorT] No —s— (12M) PM — /1000y SM —= STABLE Eu.
(0.445) (0.445) {0.445)
A B
CONSTANTS :
A = 3.466 B = 7.913 x 1078
N = 1.438 x 1077 =.MQim 21151 x 1020
-AT =AT -BT -87
T e LT L | e | e [ A
) 1 1.438 1 2.151 ) 2.151 100
.0005 || 0.9983 1.436 1 2.151 0.0024 2.151 100
.001 -9965 1.433 1 2.151 .0050 2.151 100
.002 .9931 1.428 1 2.151 .0099 2.151 100
Nesl .9862 1.118 1 2.151 .0198 2.151 100
.008 -9726 1.399 1 2.151 .0394 2.151 100
.01 .9658 1.389 1 2.151 .olg2 2.151 100
.02 .9328 1.3 1 2.151 .0966 2.151 100
.0l .870 1.251 1 2.151 .187 2.151 100
.08 57 t.089 1 2.151 .349 2.151 100
-1 -706 1.015 1 2.151 b5 2.151 100
.2 .499 0.718 1 2.151 .720 2.152 100
R .250 .360 1 2.151 1.079 2.152 100
.8 .062 .089 1 2.151 1.349 2.152 100
1 .03t .0k5 1 2.151 1.393 2.152 100
2 .00095 0014 {1 1 2.151 1.437 2.152 100
4 1 2.151 1.438 2.152 100
8 1 2.151 1.438 2.152 100
100,000 0.9921 2.134 1.427 2.135 99.2

‘ﬁ SATURATION =

3.42 x 105 (% reMaINING)




TABLE 66 - (CHain 153)
[(5»4} PM— e U7H SM——mm sTABLE EU
(0.15) {0.15) (0.15)
A B
CONSTANTS
A = 8.318 B = 0.01475
NG = 2.020 x 1016 NQ = 1.139 x 1019
T{HRs) eAT | NJe-AT e™®T | NZewST | NPs,, Na(T) | Rathon"
x 10716 x 10719 | x 10716 | x 10-19
o] 1 2.020 1 1,139 o] 1.139 100
0005 | 0.9958 2.012 1 1.139 0.00850 | 1.139 100
.001 .9917 2.003 1 1.139 01679 | 1.139 100
.002 .983k 1.986 1 1.139 .03359 1.139 100
.00k .9672 1.954 0.9999 1.139 06618 | 1.139 100
.008 -9353 1.889 -9999 1.139 .1307 1.139 100
.01 .9200 1.858 -9999 1.139 617 1.139 100
.02 .8ué 1.709 <9997 1.139 L3117 1.139 100
.ok .716 1.446 L9994 1.138 .5727 1.139 100
.08 51k 1.038 .9988 1.138 .9815 1.139 100
.1 REY 0.8767 .9985 1.137 1.143 1.138 99.9
.2 .188 .3797 .9970 1.136 1.637 1.138 99.9
Wb .036 .0727 .99k1 1.132 1.939 1.134 99.6
8 0012 .002k2 .9883 1.126 1.998 1.128 99.0
1 .0002k4 .000485 || .9853 1.122 1.994 1.124 98.7
2 .9709 1.106 1.965 1.108 97.3
b .9425 1.07h 1.907 1.076 94.5
8 .8900 1.014 1.801 1.016 89.2
10 .863 0.9830 1,746 0.9847 86.5
20 LT 847l 1.506 .8489 74.5
ko 554 .6310 1.121 .6321 55.5
8o .306 .3485 0.6193 .3491 30.6
100 .228 .2597 61k .2602 22.8
200 .055 .0626 L1113 L0627 5.50
Yoo .0027 .00308 00545 .0038 0.3
800 0 0 0
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TABLE 67 - (Cuain 155) [(5 M PM]—.Zju SM ——s 2,0y EU —=STABLE GD.
{0.031) (0.031) (0.03) {.03)
A B c
CONSTANTS
A« 8,318 B = 1,664 ¢ = 3.956 x 1073
Ny - 417k x 1075 NS = 2.087 x 1016 Ng e 1.333 x 1020
T(wms) e-a | WfeaT || oo [ nQeoT| s, | wim) [EAT4[leve [WeeT | N8s,. | N§suac | N3(T) | % Re-
x 1016 x 10-16} x 10-16| x 10-16 x 1020 | x 10-16| x 10-16] x 10-20 |MAINING
0 1 o 4174 |1 2,087 |o 2.087 | 100 1 1.333 {0 0 1.333 100
,0005 || 0.9958 | 4156 0.9992 | 2.085 {0.00177 | 2.087 100 1 1.333 0.0017 | O 14333 100
001 || 09917 | 4139 9983 } 2.083 | .00344 [ 2.087 | 100 1 1.333 .0035 | © 1.333 100
002 || .983% | 4105 .9967 | 2.080 | .00693 | 2.087 | 100 1 1.333 .0069 (0 1.333 100
004 || .9672 | 4037 .9933 | 2.073 | .01361 | 2.087 | 100 1 1.333 0140 | O 1.333 100
.008 29353 | .3903 .9867 | 2,059 .02684 | 2.086 100 1 1.333 .0278 | 0.0004 {1,333 100
.01 9200 | .38%0 .9835 | 2.053 [ .0331% | 2.086 | 100 L 1,333 0344 | Looos [1.333 | 100
.02 846 .3531 L9671 | 2,018 .06303 | 2.081 99.7 I 1.333 L0687 .0013 [1.333 100
.ol L6 | .2989 9353 | 1.952 | .14k [ 2,066 | 99,0 |1 1.333 1350 | .o0k2 1,333 100
.08 .51k 21k5 875 | 1.826 .1882 | 2,014 96.5 ||t 1,333 .2609 0142 {1,333 100
R A3y | L1812 848 11,770 | L2160 | 1.986 95.2 |1 1.333 .3172 | L0205 11.333 100
.2 .188 | .0785 J716 | 1.494 | 2755 | 1.770 84,8 |1 1.333 5927 | .063% [1,333 100
A .036 | .0150 514 | 1.073 | .2kgk | 1.322 63-.3 1 1.333 | 1.01% 1528 [1.333 100
.8 .0012 | .00050 || .264 |0.5510 | .1372 | 0.6882 | 33,0 |1 1.333 [ 1.536 | L2797 [1.333 | 100
1 0002k | ,000100) ,188 | .392% | .0981 4905 | 23,5 ||t 1.333 | 1.695 .3193 [1.333 100
2 .036 | .07513{ .0188 <0939 | 4,50 ]0.9999 11.333 |2.012 .3986 |1.333 100
b L0013 | .0027 | 000678 .0095 0.455] .9998 }1.333 2.084 4166 11,333 100
8 49997 (1.333 | 2.086 4173 1,333 100
10 9996 [1.332 | 2.086 M172 11,332 100
20 49992 11,332 | 2.085 71 11,332 99.9
4o 9984 1,331 | 2,084 | 4167 |1.331 99.8
8o 9968 {1.329 |2.080 | .M61 |1,329 99.7
100 -9960 11,328 | 2,019 | .M157 |1,328 99.6
200 .9921 1,322 2,07 Lk 1y 302 99.2
4oo L9843 1,312 2,054 L4108 11,312 98,4
800 .9687 11,291 2,022 Job3 1,291 96.9
1000 L9610 |1,281 2.006 ot 1,28 96.1
2000 £9237 |1.23d 1.928 3856 |1.231 92.4
kooo 853 1137 | 1.780 | L3560 [1.137 85.3
8000 728 lo.9708 | 1.519 | .3039 lo.g70k | 72.8
10000 673 | 897t [1.o5 | .2809 | 8971 | 67.3
20000 52 6025 | 0.9433 | L1887 | L6025 | 5.2
40000 .205 | .2733 | k218 | 0856 | 2733 20.5
80000 042 .05599 | L0877 0175 | ,05599 4,20
100000 .019 202533 | .0397 20079 | ,02533 1,90

1
% SATURATION = 0.157 (% REMAINING)
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TABLE 68 - (CHain 156)
[¢5M] PM——= 110 4 SM——=15.4 D Eu——ssTABLE GD,
(0.012) (0.012) (0.013) {0,013)
A B c
CONSTANTS:
A = 8,318 8 = 0,06932 ¢ = 1,875 x 1073
N - 1,616 x 10"0 NS = 1.9%0 x 10’7 N%’ = 7.765 x 1018
r(ums) [ €A [ nQemAT || €8T | n2esT| N9s,o | ma(r) | B MIuTH e-e INGecr | a@s. | NPsuec | N3(T) A
x 10-15 x 10°17| x 10-17|x 10-17 x 10-18| x 10718 {x 10715 | x 10-'8
0 1 1.616 I 1.9%0 |o 1.9%  [100 7.765 o o 7.765 [100
.00050.9958 |1.609 1 1.9%0 |0.000068| 1.9%0 |100 71.765 o o 7.765 {100
.001 L9917 |1.603 0.9999 |1.9%0 .000134| 1.940 100 71.765 00002 | O 7.765 {100
.002 || .9834 |[1.589 .9999 | 1.9%0 .000268} 1.9%0 |100 7.765 00002 | O 7.765 |100
004 | 9672 (1,563 <9997 | 1.939 000530 1.94%0 1100 7.765 000060 | O 7.765 100
.008 || .9353 |1.511 L9994 11.939 .0010% | 1.9%0 100 1.765 000120 | © 7.165 |00
-01 9200 |1.487 9993 11.939 .00129 | 1.9% 100 7.765 | .0001%0 | O 7.765 |100
.02 Bu6 1.367 .9986 11.937 .00249 { 1.9%0 |100 7.765 000279 | © 7.765 100
.ol 116 f1aas7 9972 | 1.935 .00458 | 1.9%0 {100 29999 |7.764 | .000539 | 0.00162] 7.765 |100
.08 .51%  10.8306 L9944 | 1.929 .00782 | 1.937 99.8 9998 17.763 001077 | .00323) 7.765 |100
1 b3y L7013 |1 L9931 |1.927 .00911 | 1.936 99.8 9998 7.763 | .001336| .00485/7.765 (100
.2 .188 .3038 || .9862 |1.913 .01300 1 1.926 | 99.3 9996 |7.762 | .002673| .0129 | 7.765 {100
4 .036 .0582 .9726 |1.887 .01526 | 1.902 98.0 19992 {7.759 .00530k 0307 | 7.764% 100
.8 .0012 | 0019 | .9459 |1.835 .01539 | 1.8%0 95.4 9985 [7.753 | .o10k9 0743 | 7.76% 100
1.0 .00024 | .00039 l| .9328 }1.810 01519 | 1.826 | 9.1 9981 17.750 | .01302 | .0969 | 7.763 l100
2.0 .870 1.688 .01h17 | 1.702 87.7 9962 |7.735 .02516 .199 | 7.760 99.9
k.o 757 11.469 .01233 | 1.481 76.3 .9925 |7.707 | .04697 381 [ 7.75% | 99.9
8.0 5T 1.1k .00935 | 1.123 57.9 .9850 {7.649 | .08197 675 | 7.732 | 99.6
10 kg9 0.9681 .00813 | 0.976 50.3 9812 17.619 09613 795 1 7.716 99.4
20 .249 REEY .ooko6 | .u88 25.2 L9631 |7.478 J1hak 1.118 | 7.622 98.2
bo .062 .1203 | .00101 | .121 6.2k .9275 |7.202 1727 1.4 7.376 | 95.0
8o .0038 .00737 | .000062] .0075 387 11 .86 6.686 L1709 1.37 6.858 88.3
100 .00095 { .0018 | 000014 .0018 093 | 829 [6.437 | .1651 1.37 | 6.603 | 85.0
686 15,327 .1368 1,14 5.465 70.4
U472 13,665 | 09413 | 0.783 |3.760 | u8.4
.223 1.732 L0hb46 | 0.370 |1.777 22.9
L154 1.196 .03071 0.255 | 1.227 15.8
.023 179 .00458 | 0.0381 .1836 2.36
.00015 | .00116 | .04291 | 0.00025 .00119 .0153
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TABLE 69 - (CHaIn (157))
15.44 EU —— sTABLE GO
(o.eo7h) (0.0150)

CONSTANTS:

A = 4,501 x 10-2

N - 1.841 x 1017

T(HRs) e~AT N?e"“T

x 10~17

o 1 1.841

L0005 | 1 1.8
.001 1 1.8
.002 .9999 1.8
.00k .9998 1.841
.008 .9996 1.8%0
.01 .9995 1.840
.02 .9991 1.839
.ok .9982 1.838
.08 .9964 1.834
N -9955 1.833
.2 .9910 1.824
R .9821 1.808
8 L9646 1.776

1.0 .9559 1.760

2.0 .9138 1.682

4.0 .835 1.537

8.0 .697 1.283

10 .636 1171

20 ko6 LTHTH

4o 165 .3038

8o .027 .olkg7

100 .on .0203
200 .00012 .00022




TABLE 70 - (CHain (158))

60M EU ——e STABLE GD

(0.002)
A

CONSTANTS:

A = 0.69315

N = 3.232 x 1015

T{HRS) e=-AT NJe-AT

x 10715

0 1 3.232
-0005 | 0.9997 3.23
.001 9993 3.230
.002 .9984 3.227
.00k .9972 3.223
.008 .99kl 3.214
.01 .9931 3.210
.02 .9862 3.187
.04 .9727 3,144
.08 -9459 3.057
R -9328 3.015
.2 .8710 2.812
R 57 2447
.8 574 1.855

1 499 1.613

2 .2k9 0.8048

'l .062 .2004

8 .0038 .01228

10 .00095 .00307




84

PERGENT
SATURATION
100

490 h. Zn'?

-
:
£
x
90 B¢

80 B

—X

70 X

60 )\

50

A

40 A

Lot

30

LA

20

—",

L1

Lt

O o0 N WO

bt

100

200
TIME

300
( hours)

400

500



PERCENT

SATURATION

100
90
80

70
60

50

40

30

20

O 0 N o WO

14.25 h. Ga'?

85

X

e

L+

L

50

100

150

200 250 300
TIME (hours)

350

400

450

500



86
[< 2 m] Zn'3
PERGCENT

SATURATION

100

90 &

80

LT

70

60

L1

50

40

Lt

30

17

20

ol

—“

Lot

o o0 N o wo

LA

P

el

0 0.1 0.2 0.3
TIME (hours)



PERCENT
SATURATION

IOOE;r

X

90

80

70
60

50

40

30

20

O 0O N o wo

5.0 h. Ga’3

87

[

Lt

LA

Lt

>l

L1

|
L

LA

20 25 30
TIME (hours)

35

40

45

50



88 (82 m.) Ge’®

PERCENT
SATURATION

100

SO

L

80

70 S\

60

50 -

40

30

20

Lt

L/

o oo N oo

0 2 4 6
TIME (hours)



(59 s.) Ge'’ 89
PERCENT
SATURATION
100 g
90
80

70
60

Pat

L1

50

40

»”

bt

30

L]

20 \

Tl

>
L4

’ﬂ

o 0O N ® wOo

LA

Pt

B

LA

o) 0.02 0.04 0.06 0.08 0.10 0.12 0.4 0.16 0.18 0.20
TIME (hours)



90

PERCENT
SATURATION

100
90

80
70

60
50

40

30

20

O o0 N o wOo

12 h. Ge'”’

LA

1T

L]

‘/

LA

L

L

LY

20

30

40 50 60
TIME ( hours)

70

80

90



40 h. As?7 91

PERCENT
SATURATION
100 gz

90 E3
80

70 \
60 -\

50

40 \

D

30

20

O 0O N 0O 0O
1

Pet

L

L4

P

A

0 40 80 120 160 200 240 280 320 360 400
TIME (hours)



92

PERCENT
SATURATION

100
90
80

70
60

50

40

30

20

O o0 N 0o wo

21 h. Ge'®

T

L1

P g

-
1]

Pall

LA

8
TIME

10
( hours)

12

20



PERCENT
SATURATION

100
90
80

70
60

50

40

30

20

o O N 0o wo

90 m. As’8

93

.

LM

A
Pa

8

TIME

10 12
( hours)

20



94

PERCENT
SATURATION

100
90
80

70 H

60
50

40

30

20

O O N o wo

(9 m) As’®

|
—'—’
,-*‘H

L

-
(41

L+

—F'F

L4

L

o=

Bl

4T

gt
e

LA

L1

0.2

0.4

0.6

0.8 1.0 1.2 1.4 1.6 1.8 2.0
TIME (hours)



[<10 m] As®
PERCENT
SATURATION

100 T
90g

80 5

70 2

HENSEREE

60

Vd

50 N

40 AV

30

/V

20

L

O oo N 0o wo

0 0.2 0.4 0.6
TIME (hours)



96

PERCENT
SATURATION
100

57 m. Se8!

90/

80

L1

70

L1

!

60

L4

50 \

40

4‘4

L]

30 \

L

20

AT

L

L1

L]

o O N o wo

L

[

L4

4
TIME (hours)

6



13.6 m. Se®!

PERCENT
SATURATION
100

97

&

90__‘.

80

70

60

L

50

40

L1

Lot

30

L4

20 \Y

L4

L

L1

O o0 N ®wo

LT

LT

4”1

0 0.4 0.8 1.2 1.6 2.0 2.4
TIME (hours)

2.8

3.2

3.6

4.0



78 36.0 h. Br8?

PERCENT
SATURATION
100 p=r

90
80 ==X
70 2
60 X

50

rd

40 \

30 \

20

A

P

’!

o o N o wOo

]

0] 50 100 150 200 250
TIME ( hours)



(67 s.) Seb3
PERGCENT
SATURATION

100 =

90 BE

80

70

60 -

50 .

40 S

30

o o0 N owo

0 0.02 0.04 0.06 0.08
TIME (hours)



100 25 m. Se83
PERGCENT
SATURATION
100 ==

90

80 =%

70

1]

60

41

50

’ﬂ

L1

40

Lot

30

V’
A0

20

W1

71

Pt

LA

o 0O N 0o wo

A

4

L]

LA
e

0 | 2 3
TIME (hours)



2.4 h, Br83 101

PERCENT
SATURATION
100 g

90 BN
80
70

60 ¥
50 A\

T

40 \

L

1

30

L

LA

20

LA

LA

o O ~N o YO
47

0 2 4 6 8 10 12 14 16 18 20
TIME ( hours)



102

PERCENT

SATURATION

100
90
80

70
60

50

40

30

20

o O N ©o 0O

108 m. Kr83

=

S

v

/f

8
TIME

10
( hours)

12

20



~2m 8384 103
PERCENT
SATURATION
100

90 X
80

70
60

4"‘

L]

50

40

Lt

-
Lt

30

LT

20

LA

11

n o N 0o wo

11

LA

\

\

0 0.l 0.2 0.3 0.4 0.5
TIME ( hours)




104

PERCENT
SATURATION
100

33 m. Br8¢

90 =X

80

L4

70

60 \

LA

50

40 X

30

20

P

O O ~N 0o

-
Py

’f

L7

2
TIME (hours)

3




PERCENT
SATURATION

100
90

80
70

60
50

40

30

20

O O ~N o 0w

3.00 m. Br83

105

LA

L4

L

L1

A1

Ppad

»
LA

o

A

Pa

0.1

0.2
TIME

0.3
( hours)

0.4

0.5



106

PERCENT
SATURATION

4.36 h. Kr83

100 &

90 £

80 =X

70 = }

1
-

60

L1

50

>

40

!
LA

P

30

LA

20

H
Pt

LT

1

o o N o wo

LT}

%‘

LT

LT

0 10 20 30
TIME ( hours)



9.4 y Kr85 107

PERGENT
REMAINING
100

90
80

70
60

T
T

50

40 -

30

20

To convert to percent saturation,
multiply by 0.0364.

o O N o wo

0] 20,000 40,000 60,000 80,000 100,000
TIME (hours)



108

PERCENT

SATURATION

100
90
80

70
60

50

40

30

20

O 0O N ® oo

19.5 d. Rb8®

T
T

1
T
X

X

. o

L

LT

L+

L4t

LA

el

L1

1
LA

P

L1

L1

L4

L4

LA

P

\

\

1000

2000
TIME

3000

( hours)

4000

5000



55.6 s. Br87 109
PERCENT
SATURATION
100

90 : =
80
70 [:r

60

1]
|
1
1

4+

L1

50 :

40

17

30

LT

A

20

T

L4

L4+

ou oo ~N o wo

H
A

T

0 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20
TIME (hours)




110

PERCENT
SATURATION

100
90

80
70

60
50

40

30

20

o O ~N o 0o

78 m. Kr87

T

%

L §

LT

" &

L]

L4471

B adl

|t

//

Lt

L]

171

T

L+

111

Ball

I~

8 10
TIME ( hours)

2

20



15.5 s. Br88 111
PERGCENT
SATURATION
100

90 &
80
70

60

Bl

L1

50

40 AY

30

LAt
ol

20

Patl

pe

LT

o O N 0 wo
‘—

L+

Batl

bt

o) 0.0l 0.02 0.03 0.04 0.05
TIME ( hours)



tie 277 h. Kr88
PERCENT

SATURATION
100 p T — :
50 Pic- EEsese==——: = e aae
BOEN— e ===
70 Nt T s e =
60k ' =

N - ‘
50

A
40 \\ =
- ]
30 \;
N

20 =

9

H

Py

O O ~N o 0O
f
]

Pa

0) 2 4 5] 8 10 12 14 16 I8 20
TIME (hours)



|7.8 m. Rb88
PERGCENT
SATURATION
100 mg=

90

80 N

Py

70

60 X

50 AN

40 \

[l

30 S

20

A

O 0O N 0 0O
‘f

0] 2 4 6 8 10 12
TIME ( hours)



114 45| s. Br8°
PERGCENT

SATURATION
100

90 K
80

=3
70 EX\
60 =3

50

Sl

40

bt

30 Y

-
Lo

20

Lot

-
Lt

o OO N o Yo

P ad

st

1

L1

i
0 0.002 0004 0006 0008 O00I0 0.012 004 0016 0018 0.020
TIME ( hours)



PERCENT
SATURATION

100
90
80

70
60

50

40

30

20

o o ~N o wo

2.6 m. Kr8°

115

.s

T
1.
e

X
X

L1

P2

»e

P

et

LA

LH

]

0.1

0.2 0.3
TIME ( hours)

0.4

0.5



116

PERCENT
SATURATION

100

80
70

60
50

40

30

20

o O N o wOo

15.4 m. Rb®3

T

= S
90 E

N

L

pe

LT

P

LA

A

LA

0.2

0.4

0.6

08 1.0
TIME ( hours)

1.2

2.0



PERCENT
REMAINING

100
90

80
70

60
50

40

30

20

O 0O N o wo

53 d. Sr89d

T
T

X

L

-

’

To convert to percent saturation,

multiply by 0.917.

L1

»

L1

2000

4000 6000 8000
TIME (hours)

10,000



118

PERGENT
SATURATION

100
90

80
70

60
50

40

30

20

o O ~N o 0o

~ 33 s.

K90

3

Pall

[

L4

LT

Lt

LT

A/

Py

§s

13
LA

Lt

LT

(]

A

0.0!

0.02

0.03

0.04
TIME

0.05
{ hours)

0.06

0.07

0.08

0.09

0.10



(19.9 y.) Sr0 119

PERCENT
SATURATIO
100 ¥

90 =
80
70

60

50

40

30

20 el e
To convert to percent saturation,

multiply by 0.0170.

a O N o Yo

I
0 0.2x10° 0.4x10% 0.6x10% 0.8x105 105 1.2x10% 1.4x10% 1.6x105 1.8x105 2x10°
TIME (hours)



120 61 h. Y°

PERCENT
REMAINING
100 = T
90
80

70
60

SR

50

40

30

20

To convert to percent saturation,

multiply by 0.0167.

o OO N o

| [ E
0 0.2x10% 0.4x10% 0.6x10° 0.8x10° 10° 1.2x10° 1.4x10° 1.6x10° 1.8x10° 2x10°
TIME ( hours)



121

9.8 5. Kr9!

PERCENT
SATURATION

100

I i i
|
14 B
-+ L -~
.
L H bt -4 \
—+ ] f 1P
L Ll ] itd ]
i Tt ;
it # |
¥ N . i ERNERE W
4l 171717
- — ,H } W — . 4
| 1T Bl |
{1 A A
: it
i AL k |
I P
B 2
A
44 | +
!
TT ‘ : |
i1 i
« H
H -+
Bl
L
~ {4 \\AA
TA
S0 N e
L1
/1 T
; !
1
i
! B
H+13 4 E .
LA M i
OO0 O O o \p]
(o2 T+ ¢ B o (o) o

0.018 0.020

0.014 O0.0l6

0.002 0004 0006 0.008 0.010 0.012

0

( hours)

TIME






9.7 h. Srd 123
PERGENT
SATURATION
100 =

a8

0
80 =

=%
70 B
60 N

50

40

L1

Bas

30 v

A

20 AN

T

Pall

G OO N 0 wo
L

L

o} 10 20 30 40 50 60 70 80 90 100
TIME (hours)



ted 51.0 m. yd!

PERCENT
SATURATION

100 g

90 =%

80 x

70

L1

60

50 X

40

-
o1

30

20

L1

.

L]

8 o ~N o wO
L]

A

LH

LA

0 20 40 60
TIME (hours)



PERCENT
REMAINING

57 d. Y

125

100
90

80K

'!

70

60

50

40

30

multiply by 0.887.

To convert to percent saturation,

20

P

P

»”

o 0O N o wo

Py

2000

4000
TIME

6000
( hours)

8000

10,000



126 30s Kr¥?
PERGENT

SATURATION

100 =

902
80 =X
70

60

F a1

L1

50

L1

40 AN

T

30

14

[+

20 v

| 4

1]

11

o O N o wo

A

ot

L4

\
\

0 0.001 0.002 0.003 0.004 0.005 0006 0.007 0.008 0009 0.0I0
TIME (hours)



2.7 h. Sroe L217

PERCENT
SATURATION

100 =F

90 2

80
70

60

50 N\

40

30 -

20 N

LK

o o0 N 0 0wo
W

»
hd

(0} 2 4q 6 8 10 12 14 16 18 20
TIME (hours)



1
¢8 35 h Y%
PERCENT
SATURATION
100 —

90 =5

80 Py

70 .

LA

80

50 X

PV

<0

L]

»

30

L]

20 x

/7

a’,

L+t

Lt

ot

L4

O o N 0o wO

M1

N
P

P

0 5 10 15 20 25 30
TIME (hours)

35

40

45

50



PERGENT
SATURATION

100

20s. Kro3

129

90

L

80

L1

70

60

LA

50

40

30

20

P

L1

'!

’!

O 0O N 0o

‘ﬂ

L

L]

0.00!l

0.002 0.003
TIME (hours)

0.004

0.005



130
PERCENT

SATURATION

100
90
80

70
60

50

40

30

20

o O N ®wo

7 m. Sr93

&
- ¢

paedt

L

w1

L

L]

O.l

0.2

0.3

0.4 0.5 0.6
TIME (hours)

0.7

0.8

0.9



PERCENT

SATURATION

100 ¢

10.0 h

' Y93

131

90

L w

80 H

70

60

50

40

30

Pe

20

L

LA

o 0 ~N o wo

]

dﬂ

20

30

40 50 60

TIME

{ hours)

70

80

920

100



132 .4 s. Kr94
PERCENT

SATURATION

100

. w
X
X

90

80

LA

70

L

60

=

50

L1

40

1

LT

30

Lot

20

P

AT

L

bt

wm o0 N 0O 0wOo

=

LA

0 0.00l 0.002 0.003
TIME ( hours)



PERCENT
SATURATION

100
920
80

70
60

50

40

30

20

O 0O N o WO

2.0 m. Sr%

133

T
T

il

‘!

L

]

1/

0.1
TIME

( hours)

0.2



134

PERCENT

100

SATURATION

16.5 m. Y>*

T
—+

90 =

80

70

60

50

40

30

20

L

s

O o0 N ®wo

0.2

0.4

0.6

0.8 1.0 1.2
TIME ( hours)

1.4

2.0



PERCENT
SATURATION
100

(10.5 m.) Y°

5

135

90

80

1

70

60 %

50 X

40

30

LA

20

e

Lt

o o0 N 0o

Lt

Pat

ﬂ‘

L4

0.4

0.6

0.8 1.0
TIME (hours)

1.2

2.0



136 65 d. Zr%S

PERCENT
REMAINING
100

90K
80
70

60

Pt

rﬂ

p=

50

A

To convert to percent saturation

multiply by 0.853.

40

11

LA

30

20

utTl

”
LA

LT

L1

o o ~N o wo

-
e

4T

L]

0 2000 4000 6000 8000 10,000 12,000 14,000 16,000 18,000 20,000
TIME (hours)



90 h. Nbp9s 137

PERGENT
REMAINING
100

90
80

70
60

1

50

/’

To convert to percent saturation
multiply by 0.905.

40

]

LT

30

20

1]

L4

pe

o O N O wo

L1

®

Bat

0 2000 4000 6000 8000 10,000 12,000 14,000 16,000 18,000 20,000
TIME ( hours)



138

PERCENT
REMAINING

100
90
80

70
60

50

40

30

20

o oo N o wOo

[
o

35

d. Np°°

X

To convert to percent saturation

multiply by 0.714,

L]

L]

Bat

Lot

’f

L4

2000

4000

6000

8000
TIME

10,000 12,000
( hours)

14,000

16,000

18,000 20,000



~1s. Kr®7 139

PERGENT

SATURATION

100
908
80EER

70
60

50

40 A

30

/V

»”

L_‘L

o 0O N o wo
pe

0 0.00t 0.002
TIME ( hours)



140 17.0 h. Zr®7
PERGCENT

SATURATION
100

0

80

o

70

L8]

60

50

(LA

40

30 \

LA

20

et

Lot}

(8, MO ~N ® OO
Pt

0] 20 40 60 80 100 120 140 160 180
TIME ( hours)



60 s. Nb°7 14l

PERCENT
SATURATION
100

920
80

70
60

1]

’—

50

LA

1

40

11

30

L4}

20

vt

’—

o O ~N ©® YO
P—

P

0 20 40 60 80 100 120 140 160 180 200
TIME ( hours)



142 74 m. Nb*7

PERCENT
MAXIMUM
100

90 =%
80
70

60

Lot

p=

50

LA

1

40

]

it

30

L]

L4

20

i

LA

w\ O N O WO
11

LA

L+

4]

0 20 40 60 80 100 120 140 160 180 200
TIME (hours)



67 h. Mo>® 143

PERGENT

SATURATION
100 g5
%0

80

X
X

70
60 X

50

LT

40

Mt

bt

30

ot

20

paul

ot
T

o O N o wo

Lt

11

L1

Lot

\

0 100 200 300 400 500 600 700 800 900 1000
TIME (hours)




144

59 h Tc%°
PERCENT

SATURATION

100
Q0 B¢
80 E&
70

60

L4

50 3

40

e

30

11

[ 41

20

Lt

11

L1

| 0O N ® WO
—P‘P

L4

et

L1

0 100 200 300 400 500 600 700 800 900 1000
TIME (hours)



14.6 m. Mo'© 145
PERCENT
SATURATION
100 =
90
80

70
60

50

40

LA

Py

30 -

20

A1

pe

LA

O 0O N Yo

Pa

'!

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
TIME ( hours)



146

PERCENT
SATURATION

100
20

80
70

60
50

40

30

20

o o0 ~N oo Wwo

16.5 m. Tc'©

T
¥

X
X

Pa

0.2

0.4

0.6

0.8 1.0 1.2
TIME ( hours)

1.4

2.0



147
Il m. Mo'©?

PERCENT
SATURATION
100

90

80
705
60

L

L4

50 3

40

1]

L1

30

41

20 \

2t

11

-
LA

» o

D OO N O WO

L4+

Ve

LA

L4

Ppad

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 20
TIME (hours)



148

PERCENT
SATURATION

<25 s Tc'02

100 g

90

80 =X

70 X

60

L

50 v

40

]

L]

30

P

20

P atl

ﬂ”—

Pe

L

A

O oo ~N o wo

LA

\

0.2

0.4

0.6

0.8 1.0
TIME (hours)

1.2

20



492 d Ru|03 149
PERGCENT
REMAINING
100 =
90 :
80 \i
70 -
60

50 Y

40

'

30

O O N oo wo
Y

To convert to percent saturation,
multiply by 0.948.

1000 2000 3000 4000 5000
TIME (hours)



150 57 m. Rh'®3

PERCENT
REMAINING
100

90
80 2
70

60

’ﬂ

LA

50

To convert to percent saturation,
\ multiply by 0.948.

40 A\

LA

30 i

20 h

ot

—

P i

(8] O ~N o WO
Re

L4

P

0 2000 4000 6000 8000 10,000
TIME (hours)



151
~5 m. Mo'©°

PERCENT
SATURATION
100 &
90
80

70
60

o

P

L4

50

L4

40 i

bt

30

pe

LT

L

1

o O N O wOo
el

Lt

3
p=

L1

Lt

>

P

0] O.l 0.2 0.3 04 05 0.6 0.7 0.8 0.9 1.0
TIME (hours)



152

PERCENT
SATURATION
100 =

4.5 h, Ru'©°

90

80

AT

70 y

L1

60 \

50 \

40

L

=

30

’ﬂ

20

11

ot

a o N ©wOo
Radl

L4

Pat

’f

H—r

0 10 20 30
TIME (hours)



45 s. Rh'0S 153
PERCENT
SATURATION
100

90
80 =%
70
60

e

4’

50 \

40

L

30

L

bl

L1

L4

N 0O ~N 0o wo
-

L

L

L1

\

0 10 20 30 40 50
TIME (hours)



154

PERCENT
SATURATION
100 —eg

90 =
80
70 N

60 N

36.5 h. Rh'0°

h

50

40

30

20

4

U

o o N o wo

0 20 40 60 80 100 120 140 160 180 200
TIME (hours)



1.0 y. Ru'0® 153

PERCENT
REMAINING
100

90
80

70K
60

'
X
X

L4

e

L4

50 X

To convert to percent saturation

multiply by 0.289.

40 A

L1

L41

30

20

Noal

LT

Lt

O OO N ©®wo

LA

Pt

L]

\
0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000
TIME (hours)




156

PERCENT
REMAINING
100

90
80

70 =i\
60

30 s. Rh'06

LA

50 X

\ To convert to percent saturation

L multiply by 0.289.

40

e

30

20 \

b1

LT

LA

o o0 ~N o wo

L4

bt

11

ot

\
|
0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100000

TIME (hours)



PERCENT
SATURATION

100
90

80
70

60
50

40

30

20

a0 ~N 0 owoO

[<1.5 m] T¢'%7

157

T

:

+
g%i;
=

0.02

0.04
TIME

0.06
( hours)

0.08

0.10



158 ~

4 m. Ru'97
PERCENT

SATURATION

100

90 =

80 =

F"

70

60

Lot

bt

50

bt

40

e

T

30

hor]

LT

20

]

et

L

O .00 N 00O
1T

Lt

LT

bt

| \

0] 0.1 0.2 03 0.4 0.5 0.6 0.7 0.8
TIME (hours)



26 m. Rh'O7 19

PERCENT
SATURATION

100 poyr—=
90E

80 =
70

60

»-

L4

50

LA

40

L]

30

20

L4

L
L

L1

o oo ~N o wo

/ﬂ

Lt

+ ,__F,

0 1.0 2.0 3.0 4.0 5.0
TIME ( hours)



160

PERCENT
SATURATION
100

9 h. Rh'08

. W
N
h v

90

80

11

il

70

e

60

L1

50

LA

40

Lt

LA

30

L

20

Lo

L4

O OO N O wo

pe

L]

\

0 10 20 30 40 50 60 70 80
TIME (hours)



[<1 h] RR'O® tel

PERCENT
SATURATION
|OO T
90 BN
80

3\

70
60
50

40 3

30

20

/V
pd

%

Qo o0 N o wo
A

0 1.0 2.0 3.0 4.0 5.0
TIME (hours)



162 109
13 h. Pd'°

PERCENT

SATURATION

100 r

1
I

0 =3¢
80 ==

70
60 -

50 X

40 \

30

20 : c

pe

0O N o 0w o
e

0] 20 40 60 80 100
TIME (hours)



PERGENT
SATURATION

39.2 5. Ag'©®

163

100

90

80 H

70

60

50

40

30

20

L1

L/

o 0O N 0 wo

/'

Py

20

40
TIME

60
{ hours)

- 80

100



164

PERCENT
SATU

100
90
80

70
60

50

40

30

20

o oo ~N ® wo

RATION

%6 m. Pd'

0.2

0.4

0.6

08 i.0
TIME (hours)

1.2

1.4

20



PERGENT
SATURATION

100
90
80

70
60

50

40

30

20

N O N ®wOo

7.6 d. Ag"

165

&

4

1l

L

11

pe

>

L4

A"

LA

Eatl

’f

\

200

400

600

800 1000
TIME ( hours)

1200

1400

1600

1800

2000



166

PERCENT
SATURATION

100
90
80

70
60

50

40

30

20

o O ~N o WO

2| h. pd"'?

T
T
T
T

=3

X
X

L9

v

L1

L

1

W

L

L

LA

20

40

60

80 100 120
TIME ( hours)

140

160

i80

200



167
3.2 h. Ag'?

PERCENT
SATURATION
100
905=
80 I“ Y
70
60

Ar’u' i
]

50

40

LY

L

30

L1

20

L

1

-
I

p

LA

(6] O ~N ®wOo
P o

-

>

0 20 40 60 80 100 120 140 160 180 200
TIME ( hours)



168

PERCENT
SATURATION
100

5.3 h. Ag'®

90

L+

80=

LA

70

Py

60

50

40

L1

Pz

30

L1

20 .

L1

L

A

o OO N WO

|41

LA

20 30
TIME ( hours)

40

50



2 m. Agl|4 169

PERCENT
SATURATION
100 =z

903
80
70

60

50

40

30 =

20

p

Jﬂ

L

n O N 0wo
”

LA

P

//.

0 0.1 0.2
TIME (hours)



170

PERCENT
SATURATION

100
90
80

70
60
50

40

30

20

»m 0O N o wo

2| m. Ag''®

T

b

0.2

0.4

0.6

0.8
TIME

1.0
( hours)

1.2

20



53 h. cd"® i

PERCENT
SATURATION

100 g
20 B
805

70 2\
60

50 _

40

30

a',

P

]

o 6O N © wo
»

o 40 80 120 160 200 240 280 320 360 400
TIME (hours)



172

PERCENT
REMAINING

100
90
80

70
60

50

40

30

20

o 0O N o wo

43 d. ¢cd"®

T
T

1

A

To convert to percent saturation,

multiply by 0.945,

1000 2000 3000
TIME (hours)

4000

5000



173
4.5 h. In"®

PERCENT
SATURATION
100

90
80

70 N =
60 -

LA

50

40 AN

30

20

/V

L

o o0 ~N oo wo
A

0 40 80 120 160 200 240 280 320 360 400
TIME (hours)



174

PERCENT
SATURATION

283 h cd''’

100 &=

90 X

80 E=%

70 =

60 X

50

40

30

20

P4

’!

pe

O OO N © wOo

8 10 12
TIME (hours)

20



1.95 h InIIT 175
PERGENT
SATURATION
100 e
90 :
80 0
70

60 \;

50

40

30

20

L

’f

a o0 ~N mwo
’!

]

o) 5 10 i5 20 25
TIME (hours)



176

PERGENT
SATURATION
100 g

90 \}r
80 =X
70

60

(14.5 d.) sn'”

L1

50 \y

40 A\

30

L

Py

20

—"‘

L1

1

g O ~N oo

L4

T

L1

\

| \

0 400 800 1200 1600 2000 2400 2800 3200 3600 4000
TIME ( hours)




(4.5 m) In''8 L
PERCENT
SATURATION
100 gz

90 B
80 =%

70
60

50

40 -

30

20

L

o o0 N oo
]

pd

o 0.1 0.2 0.3 0.4 0.5
TIME (hours)



178

PERCENT
SATURATION
100

(17.5 m.) In"®

90 B

80 %

70 =

60 \

50 AY

40

30

20

L

7

O 0O N o wo

L

o 0.2 04 0.6 0.8 1.0 1.2
TIME (hours)



26.4 h. Sn'?2 b7

PERCENT
SATURATION
100

90

80
70 ;

60

1

50

40

H1ed

30 X

20 - r

A

Vel

L

o 0O N 0o wO
i
|

pad

0 20 40 60 80 {00 120 140 160 180 200
TIME (hours)



180 130 d. Sn'?3

PERCENT
REMAINING
100

90

L

80

70

LA

60 =

50 .

To convert to percent saturation,
multiply by 0.617.

40

pe

L1

30

v

20 A\

]

Py

L

a O N 0o wo
1

Il
|

0] 10,000 20,000
TIME (hours)



181
(40 m.) Sn'?3
PERGCENT
SATURATION
100¢

90 %
80
70ER:

60

|44

50

Lt

40

Lt

411

30

f"

Lt

]

1T

L
e

o O N O 0wOo

Lot

41

L+

4

P

o) | 2 3 4 5 6 7 8 9 10
TIME (hours)



182

PERCENT
SATURATION

9.8 m. Sn'@d

t00

—T
S v

90X

80 =X

70 ==

60

HrH

50

40 =

et

AT

30

Lot

LA

20

4
Rat

P ot

O N 0o 0w o
T T
N |

> g

|41

P

/'

b

0.4

0.6

0.8
TIME

1.0
( hours)

1.2

2.0



PERCENT

100

SATURATION

10.0 d. Sn'2S

183

90

80

70

60

50

40

pe

30

20

L1

L

’f

Py

o oo N o wo

LA

L1

N

200

400

600

800 1000 1200
TIMF ( hours)

1400

1600

1800

2000



164 2.7 y. Sb'25

PERCENT
REMAINING
100 =

90
80—
70

60 \

L

50

40

30 \

To convert to percent saturation,

multiply by 0.1202.

20 \

yﬂ

’f

O 0O N 0oWwOo
9

N\
N

|
0 20,000 40000 60000 80,000 100,000 120,000 140,000 160,000 180,000 20Q000
TIME (hours)




58 d. Te'25 180

PERCENT
OF MAXIMUM
100
90 [
80
70
60

A

50 A

40 ’ , me

To convert to percent saturation,

30 = multiply by 0.0607 percent

AN remaining.

20

H

o 6 ~N ®woO
L4

N
2
|

(0] 20,000 40000 60000 80000 100,000 120,000 140,000 160,000 180,000 200,000

TIME (hours)




186 50 m. Snl26

PERCENT
SATURATION

100
90 5 :

80

LA

70 -

Lt

60

50

40 X

L

30

p=

20 3\

>

—"‘

Bat

H
LA

o O N oo

L1

Lot1

p=

LA

o | 2 3 4 5 6
TIME {(hours)



9 h. Sb'e® 187

PERCENT
SATURATION
100 g

90
80 H
70
60

p>

L

50

40

A’/

Lot

30

20

Sat

L4

LT

o o0 ~N oo

L]

0 10 20 30 40 50 60 70 80 90 100
TIME ( hours)



188

PERCENT
SATURATION

1.5 h.

Srﬂ27

100 g

90 &4

80 =55

70 ="

60

50

40

30

20

»”

A

o o0 N ®wo

4
TIME

5 6
( hours)



93 h. Sb'?? 189

PERCENT
SATURATION
100 g

90 B
80
70

60

50

40 AN

30

20 N

O o0 N ®wOo
4

10) 100 200 300 400 500
TIME (hours)



190 90 d. Te'??

PERCENT
REMAINING

100 g
20 5

80
70

60

N

50

40 g

30 —

20

/

o o N o 0O

To convert to percent saturation,
multiply by 0.740.

0 2000 4000 6000 8000 10,000
TIME (hours)



PERCENT
REMAINING

9.3

h. Te'?’

191

100

90

80

70

60

50

40

multiply by 0.960.

To convert to percent satfuration

30

20

10 =t
9 e S
8
7 = 3
6
AN
5
4 bW
3
N
2
™N
\\
| N
O 1000 2000 3000 4000 5000 6000 7000 8000 9000

TIME

( hours)

10,000



19z Il h. Sp'28

PERCENT
SATURATION

100

90

41

80

L4

70

60

50 X,

40

L

30 )

20

]

e

L]

A

L4

o O ~N 0 WwOo

L]

(&)
LA

P e

0 | 2 3 4 5 6
TIME (hours)



4.2 h. Sb'?° 193
PERCENT

SATURATION
100 =
80 “‘
70

60

H
pe

50

L1

L+1

40

Bat

30

L]

LA

4
L4

AT

A

|

wm 0O ~N ®wO
wal

LT

LA

0] 10 20 30 40 50
TIME (hours)



194

PERCENT
SATURATION

100
90 &
80
701
60

32 d. Te'?®

el

e

Lot

50

40

1]

471

30

1

L4+

20

>

QOO N O Yo

Lot

L4t

-t

4

P

1

A
|
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10,000
TIME (hours)




129 195
70 m. Te
PERCENT

SATURATION
100

90
80

70
60

50

IuE

40

30

20

O o N ©©Oo
|
!

P

Y

0] 1000 2000 3000 4000 5000
TIME (hours)



196 13
231 m. Sb
PERCENT
SATURATION

I(.)Ofb

90K

80

111

70

L4

60

-
’/

50

LT

40

L
bt

30

L4

P

20

=
o]

7]

L1

P

O 0O N ® 0O

’f

ot

L+

"

0 i 2 3
TIME (hours)



30 h. Te'! 1o

PERCENT
SATURATION
100 ez e
90
80

70
60

—

50

40

30

20

O 0O N oo wo

o) 20 40 60 80 100 120 140 i60 180 200
TIME ( hours)



198 25 m. Te'>'

PERCENT
SATURATION
100

90
80

70
60

50

40

30

20

L

A

o 0O N 09O
I

0 20 40 60 80 100 120 140 160 180 200
TIME (hours)



PERCENT
SATURATION

8.0d. 1"

199

100

90 K

s

80 =

70

1

60

50

40

L

30

L1

20

L

Lt

O O ~N o Wwo

L4

L4

PVa

\

o

200

400

600

800 1000 1200

TIME (hours)

1400

1600

1800 2000



200 ~12 d. xe|3l

PERCENT
SATURATION
100

90
80

7 A Y
0 %
60

A’

v

A

50

L4+

40 A}

L

30 a

o]

20

et

L1

pe

o O N o wo

L4

4T

L]

\

0] 400 800 1200 1600 2000 2400 2800 3200 3600 4000
TIME (hours)



132 201
2.0 m. Sb
PERCENT

SATURATION
100

90 K
80
70

60 a

LA

50

L]

40

L1

ot

30

Lot

L1

20

LA+

111

1

O O ~N 0 wOo

Lot

Lt

11

L

ot
» g

0] 0.l 0.2 0.3 0.4 0.5
TIME (hours)



202

77 h. Te'?
PERGCENT

SATURATION
100
90

80
70=

60

Lt1]

e

50

40

L]

30 3

20

11

41

e

o oo ~N o wo

LA

L4171

Lot

)]
e

0 100 200 300 400 500 600 700 800 900 1000
TIME ( hours)



03
o4 h 132 :

PERCENT
SATURATION
100 g
90 X
80 X
70

60

et

50

40

L]

e

30

LA

20

LT

Bat

m 0O N OO

=

P

11

0 100 200 300 400 500 600 700 800 900 1000
TIME (hours)



204 4.4 m. sb'?

PERCENT
SATURATION

100
s0/%

80

L4

70

-
L+

60

50 %

40

ot
Lt

30

LH

1

LA~

20

LA

oe
AT

4
Pl

-
ot

A

o o N oo

Lt

L4

[T

0 0.l 0.2 0.3 04 0.5 0.6 0.7 0.8
TIME ( hours)



63 m. Te'> 205

PERGENT
SATURATION
100 &

90
80
70

60

e

LA

pe

50 \

40

»

’ﬂ

30 )

20

P

Py

vt

L1

LA

P e

o O N ® wOo

Pa

L1

0] | 2 3 4 5 6 7 8 9 10
TIME ( hours)



206
2 m. Te'33

PERCENT
SATURATION

100

LT

90

80

Ral

70

]

60

50 ‘\

40 A

pe

30 \

20 i X

1

o O N O WwoO
LY

LH

(8]
%

LA

0 2 4 6
TIME (hours)



22.4 h '3

PERCENT
SATURATION

207

100

90 Bk

80 H

70

60

50

40 AN

30

20 .

L

11

A

o O N ® YO
M

I

0] 20 40 60 80 100 120
TIME" (hours)

140

160

180

200



208

PERCENT
SATURATION
100 =

90 EX
80 B3
705
60

527 d. Xe'>>

o1

LT
|

50

40 +

|t

30

1]

20

|t

L

L1

o o0 ~N 0o wo

-

LA

4

| T

\
!
0 200 400 600 800 1000 1200 1400 1600 1800 2000
TIME (hours)



PERCENT
SATURATION
100

[<10 m] sb'?

209

90

80 S

70

t‘\

60

50

40

’f

30

20

Py

o O N O wo

rd

0.2

0.4 0.6
TIME (hours)

0.8



210 134
445 m. Te'>
PERCENT

SATURATION

100 agg
%0

'y

80 B,

70

1]

60

50

L1

40

s
Lt

L™

30

’/

20

T

L]

Liet

L1

o OO N o wOo

L4

L1

T

’f

0] | 2 3 4 5 6
TIME (hours)



PERCENT
SATURATION

100
90
80

70
60

50

40

30

20

O O N o wo

52.5 m. 1'%

211

1
+

LA

17

"
.
L1

L1

p=

LA

LA

4

5
TIME (hours)

6



212 52 m:] Te|35

PERCENT
SATURATION

90

100
By

[

80 3

70 \

60

50 \

40 AN

30 \

20

L

o oo ~N o wo
1

0 0.1
TIME (hours)



PERCENT
SATURATION

100
20
80

70
60

50

40

30

20

O o ~N 0O

6.68 h.1'°°

213

L4

Lot

Rat

L1

]

Lt

»

-
L4t

ne

ot

L4

20

30

40 50 60
TIME ( hours)

70

80

90

100



214 15.3 m. Xe'3

PERCENT
SATURATION

100 g
20 [

80

70

60

50

40 X

30

/'

20

o OO N oo
M

4

0 5 10 15 20 25 30 35
TIME (hours)



PERGENT

SATURATION

100
90

80
70

60
50

40

30

20

O O N 0o wo

9.2 h. Xe'>>

215

> samm «

T

4

P

LA

LA

M,

]
I

LA

ot
L

ﬂ/'

pe

L]

20

30

40 50 60
TIME (hours)

70

80

90

100



216 136
86 s. 1
PERCENT
SATURATION

100 o=
SOS:

80K
70

60

L ¥
X

50

40 A\

,ﬂ/

30

L

LM

L1

o O N oo

L

N

| Y

0] 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20
TIME ( hours)




217

13.7 d. Cs'®
PERGENT
SATURATION
100

90
80
70

60
50

L1

L]

L1

-

40

L

Fad

30

oot

pt 11

11

o 0O N mwo

|41

Lot

0 1000 2000 3000 4000 5000
TIME (hours)



218 7

220 s.1"7
PERCENT

SATURATION

100 g

90 %
80

70
60

-
11

-1

50

I+

40

-
Lt

30

Lot

Lot

20

171

—"‘

O 0O N ®WwOo

Lt

nat

W
|4

Lt

L4

0 0.0l 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
TIME (hours)



3.9 m. Xe'37 219

PERCENT
SATURATION

100 42
90!?

80
70

60

b

|t

1

50

|41

40

Lt

30

bt

L4~

20

Lot~

"

On O ~N 0 wOo

edl

Pas

1T

S

\
\

o 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
TIME (hours)




220 33 y. CSI37

PERCENT
REMAINING
100 =

90
80

70
60

4l

50

40

30

20

To convert to percent saturation,

multiply by 0.01030.

O o0 N 0 wo

0 0.6 x 10% 109 2x 10%
TIME (hours)



PERCENT

REMAINING

100 =

263 m. Ba'¥’

221

 ca
&

90

80

70

60

30

40

30

20

multiply by 0.0103.

To convert to percent saturation,

O o0 N 0o wo

0.4 x 105

TIME

i x 10°
(hours)

2 x 10°



222

PERCENT
SATURATION

100¢
90
80
70

60

5.9 s, 1'38

L1

L4

50

40 \

-
ne

30

ot

20

17

Pea

-
el

L1

o
e

o 0O N 0O

L+

Datl

L1

L1

\

|

o 0.002 0004 0.006 0008 0010 0012 0014 00i6 0.018 0020
TIME (hours)




223
17 m. Xe'38

PERCENT
SATURATION

|(9)g§L
80 E:¥%

70 N
60 s
50

/'

rg

40

30

W

!

pe

QO O ~N owo
2

L

0 0.2 04 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
TIME (hours)



224

PERCENT
SATURATION

100
90
80

70
60

50

40

30

20

O o N o wo

32.9 m. Cs'>8

===

A
Pe

LT

'«

T

L4

LA

L

A

L]

LT

2

TIME (hours)

3




27 . 1% 22

PERGENT
SATURATION
100
908
80

70
60 X

fot]

50

=

40

PRy

30

L]

LA

L+

20

LT

bt

O o ~N 00O

,f

Lt

AT

0 0.001 0002 0003 0004 0005 0006 0007 0008 0009 0010
TIME (bhours)



226 139

4] s. Xe
PERCENT
SATURATION

100
%0
80
70
60 )

—

L

L

50 Ay

40

pe

L

30 \

L

LA

o o ~N o WO
M

A

e

0] 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
TIME (hours)



9.5 m. Cs'3® 22t
PERCENT
SATURATION
100

90
80

70
60

ael

11

L1

50 X

40

L]

30

L]

20 \

Lt

bt

o o ~N o wo

L4

Py
A

bet

1A

\

0] 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
TIME (hours)



228

PERCENT
SATURATION
100 &z

85.0 m. Ba'3®

90

L4411

80

70

60

LA

50

LA

40

1]

11

30

ot

41

20

T

LT

U oo ~N 0o 0o
bt

> -

el

[ 1

0] 2 4 6 8 10 12
TIME (hours)



229
16 s. Xe'40

PERCENT
SATURATION
100

90 ;‘&
80 EX

70
60

i

1

’ﬂ

50 X

>

40

]

!

30 )
X

L4

20 .

L4
Lt

L]

o]

L

a O N ® Yo

L1

P

0 0.0l 0.02 0.03 0.04 0.05
TIME (hours)



230

PERCENT
SATURATION

100 mg=
= :
80
70

60

66 s. Cs'?°

Pq

L

50 X

40

30 \

LA

20

4]

L

L4

ot

O 0 ~N 0 0o
A

LA

L4+

LA

0 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.8 0.20
TIME (hours)



PERCENT

SATURATION

100
90
80

70
60

50

40

30

20

O o ~N o wOoO

12.80 d. Ba'4°

231

L

1]

11

Eag

Lot

]

L1

T

-
Lt

1T

Lot

Lot

/’

\

]

1000

2000
TIME

3000

( hours )

4000

5000



232

PERCENT

40.0

h. La"'%%

SATURATION
100 7

90

L

80

2l

70

1
" o

60

50 2\

L1

40

Lot

bt

30

L]

L1

20 \

L]

Lt

ot
P

o O N ® WO

LA

L4

ﬂ“

L]

LA

0 800

1600
TIME

2400
( hours)

3200

4000



3 5. Xe'¥ 233
PERCENT
SATURATION
100 &
90
80
70

60

e

d

Lot

50

L1

40

30 \

L7

ot

ot

P

(84 O N oo
Pt

wy

L

\

0 0.00! 0002 0.003 0.004 0.005 0.006 0.007 0.008 0.009 0.010
TIME (hours)



234

PERCENT
SATURATION

18 m. Ba'Y

100 =
90%-

X

80

70

60

50

40 A

30

20

LA

a OO ~N o wOo
]

o) 0.2 0.4 0.6 0.8 1.0 1.2
TIME (hours)



235

3.7 h. La|4|
PERCENT

SATURATION
100 g
90
80 EX
70

60 X

50

40

L+1]

Bt

30

20

Ratl

L+

L4~

o o0 N o woO

»=

LT

1]

L]

0 10 20 30 40 50
TIME (hours)



236 14
30 d. Ce
PERCENT

SATURATION
1005

a0k
80
70

60

all

L+

bt
L4

50

LA

40

Bt

30

LT

LT

20 .

>

LT

o O ~N 0o wo

-
LAt

41

bt

|
0 I000 2000 3000 4000 5000 6000 7000 8000 SO000 10,000
TIME (hours)



142 237

PERCENT
SATURATION
100

90
80
70

60

ﬂ"‘

LT

4]

50

40 \

L

30

1]

pe

L1

»

o 0O N WO

L4

A

L1

0 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20
TIME (hours)



238

PERGENT
SATURATION

100
90
80

70
60

50

40

30

20

o o0 N o wo

6 m. Ba'4?

T
-

0.1

0.2
TIME

03

(hours)

0.4

05



74 m. La'*? 239

PERCENT
SATURATION
100 =x
90
80 ER
70 E=%

60

50

40

30

20

Lt

et

o OO N o wo
-

Lot

H
[+

1T

L]

o 2 4 6 8 10 12 14 16 18 20
TIME (hours)



240

143
~ 1.0 s. Xe
PERCENT

SATURATION
100 &

90 & -
80 BEX
70 A

60

Ll

50

40

LA

30

20

e

LA

a o N ®wOo

0 0.0005 0.001 0.0015 0.002
TIME (hours)



[<0.5 m] Ba'4? »
PERGCENT
SATURATION
100
908
80 N
70 \

60 \,

-
3=
b

50

40

30

P

g 0 N owo
U

o 0.01 0.02 0.03 0.04 0.05
TIME (hours)



242 19 m. La'4
PERGENT

SATURATION
100 mg=

90 N

80

70 N

60 N,

50

40 A

’ﬂ

30

Pa

20

L4

L]

Pe

o O N owo

1

0] 0.1
TIME ( hours)



PERCENT

SATURATION

100
90
80

70
60

50

40

30

20

o o0 N o wo

33 h. Ce'4?

243

T

3
3
bl
——
+

T
T
1

p

DA

n
rT

+H

i

pe

50

100
TIME

150
{hours)

200

250



244

PERGCENT

SATURATION
100 poq
90E
80 B
70 X

60 \

13.7 d. Pr'43

1
T

X

g

50

40 A\

Py

30 \

20

4

Py

LA

O OO N OO

0 500 1000 1500 2000 2500
TI{ME (hours)



144 245
~ 1.0 s. Xe

PERCENT
SATURATION
100

90 Ex
80 =

70
60 N\,

50

40 A

30

20 ‘\

hel

pe

»

O 0O ~N 0 wo
I~

N
|
0] 0.0002 0.0004 0.0006 0.0008 0.0010 0.0012 0.0014 0.00i6 0.00i8 0.0020
TIME (hours)




246 275 d. Ce'**

PERCENT
REMAINING

100 g
90 %

. N

80 S
70 A
60

50

40 N To convert to percent saturation,
multiply by 0.364.

30

20

/'

M

L

p”

o o ~N owo

pd

0 10,000 20,000 30,000 40,000 50,000
TIME (hours)



17.5 m. Pr'44 247

PERCENT
REMAINING

100
90

80K
70
60

50 \

To convert to percent saturation,
multiply by 0.364.

40

L1

30

20

LA

o o0 N ® wo

10,000 20,000 30,000 40,000 50,000
TIME (hours)



248 0.8 s. Xe'4

PERCENT
SATURATION
100

90
80 =
70

60

X
h ¥

L1

Py

50 \

40

1

L4

L

30

20

L

4
1

P e

L4

g o0 ~N 0o wOo
M

Pt

0 0.0004 0.0008 0.00i12 0.0016 0.0020
TIME (hours)



249
1.8 h. Ce'4
PERCENT

SATURATION
OO0 =
90%rr
80X
70
60

50 X

40

L4

30

LA

20

Lo

L

()] 0O N 0 wOo
1

LA

-
L

p>

P

0 2 4 6 8 10 12 14 16 18 20
TIME (hours)



250

PERCENT
SATURATION
100 =

45 h. Pr'4d

90 &=

80 N

70

60

50 X

40

LA

30

20 \

P

Lo
A

L1

L1

A

g o ~N ©® 0O

P

ot

Pea

20
TIME

30
( hours)

40

50



14.6 m. Ce'4® 231
PERGCENT
SATURATION

100 g
905:

80
70

60 X

50

X

TH

40

LA

30

20

pe

’f

L1

O O N 0 0wOo

L1

0 0.2 04 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
TIME (hours)



252

PERGCENT
SATURATION
100

25 m. Pr'46

90

80

70

pg

60 X

50

40 \

4

30 a

L1

20 \

L1

L

LAt

!

O oo ~N oo

LT

/’

0 ] 2 3
TIME (hours)



1.0 d. Nd'47 253

PERGENT
SATURATION
100

90
80 =
70 \

60

X

50 -

40 AN

pZ

30

20 =

bel

H

O 0O N ® woO

Pa

’ﬂ

LA

N
N
|
0 200 400 600 800 1000 1200 1400 1600 iI800 2000
’ TIME (hours)



254

PERCENT
MAXIMUM

100
90
80

70
60

50

40

30

20

g o0 N WO

~4 y. Pm'47

T

10,000 60,000

BO,0Q0

100,000

. ALNN( ++H

i

+— —t— — ;
L Lot P '

To convert to percent saturation,

multiply by 0.0803.

2000

4000 6000
TIME (hours)

8000

10,000



(2.0 h) Ng 48 255

PERCENT
SATURATION

100 ==
90&{[
80 H

70
60 n

X

50

40 AN

30

L4

20 \

P

L

L

-
g

L1

’/

n O N ©wOoO

LA

L4

0] 2 4 6 8 10 12 4 16 18 20
TIME (hours)



256

PERCENT
SATURATION
100 =

47 h.

prnl49

90

80 B

70 X

60

50

40

-
P

30

LA

L1

20

P

L1

g O N O

L

100

200
TIME

300
(hours)

400

500



(|2 m-) pm|5| 257
PERCENT
SATURATION
100 =
90 55
80 =
70

60

T
T
T

50

40 .

30

o o0 N o wo
Y

0 0.2 0.4 0.6 0.8 1.0
TIME (hours)



258 |
[< 5 m] Pm'3
PERCENT

SATURATION

100 i ;

90 =N

80 =

70 S

60 N\,

50 Ay

40

30

P

o O ~N o wo
|
T
F

pd

0.1

0.2
TIME

0.3
( hours)

0.4

0.5



259

47 h. Sm'%3

PERCENT
SATURATION

100

360

320

280

120

N\

T
o

1
-
+—

T
T

X
-
h

5

N

90
80

70
60

40

30

20

O, M~ O v

400

240
{ hours)

200

160

80

40

TIME



260

PERCENT
SATURATION
100 iz

[<5 m] Pm!®3

90 =

lo)=

70

60

50

40

30

20

pd

LA

A

o o0 N 0o WO

o.l

0.2
TIME

0.3
(hours)

0.4

05



25 m. Sm'dd 261

PERCENT
SATURATION
100 o

90
80

70
60 X

A

pe

L1

50

40 \

30 \

2

20 \

Lt

Lt

P

o o ~N ® WO
L1

L1

0] 0.4 0.8 1.2 1.6 20 2.4 2.8 3.2 3.6 4.0
TIME (hours)



cez 20y Eu'SS

PERCENT
REMAINING
100 ==y EETpr e
90 ;»‘477,;{;,,&, ,.j,a,, B ":,Ti:;i‘lij [ kg2 : T§ =
80 e mes e e
70 }k\ e
60 s :
N
50 ~ -
1 R
40
30 %
20
i
1IN
10 ‘ =
9 S
8 - =N
: I i =
6 To convert to percent saturation, =
multiply by 0.157. N
5 AV
N\,
A
4 AN
3 S
t
2 N
!
0 20,000 40,000 60,000 80,000 100,000

TIME (hours)



[<5 m] Pm'®® 263

PERCENT
SATURATION
100 =
90 5

=
80 N

70 S
60 <
50 Y

40

A

30 =

20 A

Py

g 0O N o0 O
A

0 0.l 0.2 0.3 0.4 0.5
TIME (hours)



264

PERCENT

SATURATION

100
90
805
70

60

~ 10 h. Sm'>¢

et

A

50

40

L

LA

30

20 Y

/'

L

o O ~N o oo
L4

LM

L]

0] 20 40 60 80 100
TIME (hours)



265
15.4 d. Eu'SS

PERGCENT
SATURATION
100 ¥
90
80 B
70

60

LT

50 )

40

Lt

L1

30

20 3\

'

’ﬂ

P

o oo N ®owo

L1

0 800 1600 2400 3200 4000
TIME {(hours)



26
° 15.4 h. Eu'®”
PERCENT

SATUORATION

100

90
80 N

70
60 X

50 n

e

40 S ?

/!

30 \,

20 N

o o N o wo

0 20 40 60 80 100
TIME (hours)



158 267
60 m. Eu stable
PERGCENT
SATURATION
100 ==

N

Cle)="
80 B\
70 x
60

Pz

50 1

40 At

]

L4

30

20 \

-~ 0w O

]

n O
»

11

L1

\
| \
0 2 4 6 8 10

TIME ( hours ) /v U. S. GOVERNMENT PRINTING OFFICE 1955 O~ 333872







SubJject Category, INSTRUMENTATION.
Operated by the University of Chicago for the U, S. Atamic
Energy Commission under Contract No. W-31-109-eng-38.

This report has been reproduced with minimum alteration
directly from manuscript provided the Technical Information
Service in an effort to expedite availaebility of the informa-
tion contained herein.

Reproduction of this information is encouraged by the
United States Atomic Energy Commission, Arrangements for
your republication of this document in whole or in part
should be made with the author and the organization he
represents.

Issuance of this document does not constitute authority
for declassification of classified material of the same or
similar content and title by the same authors.





