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DECAY CHARACTERISTICS OF ONCE-THROUGH LWR AND IMFBR SPENT FUELS,
HIGH-LEVEL WASTES, AND FUEL~ASSEMBLY STRUCTURAL MATERIAL WASTES

A. G. Croff and C. W. Alexander

ABSTRACT

The decay characteristics of spent fuel, high-level waste,
and fuel-assembly structural material (cladding) waste are pre-
sented in the form of ORIGEN2 output tables for (1) a pressurized
water reactor operating on a once-through cycle with low-enrich-
ment uranium feed, (2) a boiling-water reactor operating on a
once-through cycle with low-enrichrent uranium feed, and (3) a
liquid-metal fast breeder reactor being fueled with depleted
uranium enriched with discharged light water reactor plutonium
on a once~through basis. The decay characteristics given include
the mass (g), radiocactivity (Ci), thermal power (W), photon
activity (photons/s and MeV/W-s in 18 energy groups), and neutron
activity (neutrons/s) from (o,n) and spontaneous fission events.
The first three characteristics are given for each element and
for the principal nuclide contributors to: the activation products,
actinides, and fission products. Also included are a summary
description of the ORIGEN2 reactor models that form the basis
for the calculated results and a physical description of the
fuel assemblies for the three reactors.

1. JINTRODUCTION

The purpose of this document is to provide characterization of the
principal nuclear fuel cycle materials typical of existing and projected
nuclear reactors. The reactors considered in this report are (1) a
pressurized water reactor (PWR) operating on a once-through cycle with
low-enrichment uranium feed, (2) a boiling~water reactor operating on a
once-through cycle with low-enrichment uranium feed, and (3) an advanced-~
oxide liquid-metal fast breeder reactor (ILMFBR) with a burnup equal to
100,000 MWd/MTIHM.* The LMFBR uses typical light water reactor (LWR)
plutonium as the fissile material and depleted uranium as the fertile
material on a once~through (i.e., no plutonium recycle) basis. The
three nuclear fuel cycle materials that are characterized in this report

are (1) the spent fuel, (2) the high-level waste (HLW) from reprocessing,

MTIHM — metric tons of initial heavy metal.



and (3) the fuel-assembly structural material (cladding) waste from
reprocessing. The characterizations consist of a summary of the mass,
radioactivity, thermal power, photon activity, and neutron activity of
the most important nuclides in each of these materials. The characteri~
zations contained herein are, in general, based on 1 MTIHM; that is, this
report does not contain projections of the amounts of these materials

expected to exist in the future.

The report first gives a summary description of the reactor models
upon which the spent nuclear fuel composition depends. Also included here
are descriptions of the fresh fuel and the physical characteristics of the
fuel assemblies. Next, a description of the reprocessing plant parameters
relevant to the generation of the HLW and cladding waste from the respec-
tive fuels is given. Following this are (1) a summary depiction of the
characteristics of the sgspent fuel, HILW, and cladding waste as a function
of decay time in the forwm of graphs and (2) a summary discussion referring
to the tabular data in the appendixes that gives more detailed nuclear

material characteristics.

All nuclear material characteristics contained in this report were
generated using an updated version of the ORIGEN computer code, called

ORTGEN2, T3

2, DESCRIPTION OF REACTOR MODELS AND FUEL ASSEMBLIES

2.1 Description of LWR Models

A summary description of the characteristics of the PWR and BWR

reactor mode]_s4 is given in Table 1. The PWR is refueled with 33.78 tonnes

235U.

of uranium that contains 3.2 wt % This fuel is irradiated for

880 full-power days during an approximate 3-y time span at a specific
power of 37.5 MW/MTIHM, resulting in a fuel burnup of 33,000 MWd/MTIHM.
The uranium in the discharged fuel contains ~0.83 wt % 235U, and the fuel

contains V0.95 wt Z total plutonium.

The BWR is refueled with 36.68 tonnes of uranium that contains

2.75 wt % 235U. The fuel is irradiated for 1062 full-power days during



Table 1. Summary description of LWR model
Parameter PWR~U BWR~U
Electric power, MW(e) 1250 1250
Thermal power, MW(t) 3800 3800
Average specigic power,a 37.5 25.9
MW (t) /MTIHM
Average fuel burnup, 33,000 27,500
MWd /MTTHM
Irradiation duration, 880 1062
full~power days
Refueling cycle length,
full-power days 293.3 265.5
days at 80% capacity factor 367 332
Charge, kg/refueling cycle
(kg/year at 80% capacity factor)
235U 1081 1009
(1077) (1110)
Total uranium 33,778 36,680
(33,647) (40,369)
Discharge, kg/refueling cycle
(kg/vear at 80% capacity factor)
235U 267 276
(266) (304)
Total uranium 32,173 35,319
(32,048) (38,872)
Fissile plutonium® 210 217
(209) (239)
Total plutonium 308 309
(307) (340)
Total (U + Pu) 32,481 35,628
(32,354) (39,212)
Total heavy metal 32,503 35,647
(32,376) (39,233)

“Based on full power and fuel charged.

bMTIHM

d238Pu Pu +

metric ton of initial heavy metal.
©239py + 241py + 239,
4+ 239 240

Pu + 241Pu + 242Pu + 23ng.



an approximate 4-y time span at a specific power of 25.9 MW/MTIHM, result-
ing in a fuel burnup of 27,500 MWA/MTIHM. The uranium in the discharged

2
MBSU

fuel contaios V.78 wt % ,» and the fuel contains 0.87 wt 7% total

plutonium.

2.2 Description of the LMFBR Models

A summary description of the LMFBR model5 used in this report is given
in Table 2. The LMFBR 1is refueled with 9.79 MIIHM of core fuel, 6.05 MTIHM
of axial blanket fuel, and 7.98 MTIHM of radial blanket fuel. Both blankets
are comprised entirely of depleted uranium (0.2 wt % 235U) in the form of
oxide pellets. The core fuel is comprised of the same depleted uranium
enriched with 18.5% total plutonium (12.6 wt % fissile plutonium). The
core fuel is irradiated for 822 full-power days during an approximate
3~y time span at a specific power of 123 MW/MTIHM, resulting in a final
core fuel burunup of 101,300 MWA/MTIHM. The axial blanket fuel, which is
contained in the same assembly as the core, has achieved a burnup of
5660 MWd/MTIHM at discharge. The radial blanket fuel is irradiated for
6 y and is moved from the outermost to the innermost row of the radial
blanket during this time, resulting in a burnup of 7220 MWd/MTIHM at

discharge.

The discharged core fuel consists of 8.78 tonnes of heavy metal
(i.e., 107% of the core fuel has been fissioned) that contains 19.2 wt %
total plutonium. The axial blanket contains V3.2 wt % total plutonium,

and the radial blanket V3.7 wt Z total plutonium.

2.3 Description of Fuel Assemblies

2.3.1 LWR fuel assemblies

A physical description of the BWR and PWR fuel assemblies is given
in Table 3. The basic component of the fuel assembly is a fuel element
(rod), which is a Zircaloy sheath containing uranium oxide fuel pellets.
The diameter of the elements is slightly larger than that of an ordinary
pencil. The elements are held in a square array with grid spacers, which

are placed at intervals over the length of the elements. The total height



Table 2. Summary characteristics for an advanced-oxide
LMFBR fueled with LWR plutonium
Fuel region(s)a
Parameter CO AB RB CO+AR CO+AB+AB
Electric power, MW(e) 1144 40 66 1184 1250
Thermal power, MW(t) 3621 125 210 3746 3956
Average specific power,b 123.26 6.89 4.39 78.81 41.45
MW {t) /MTIHM
Average fuel burnup, 101,300 5660 7220 64,770 45,480
MWd /MTIHM
Irradiation duration, 821.8 821.8 1643.6 $821.8
full-power days
Refueling cycle length,
full-power days 342.4 342.4 342.4 342. 4 342.4
days at 80% capacity factor 428.0 428.0 428.0 428.0 428.0
Charge, kg/refueling cycle
(kg/year at 80% capacity factor)
Fissile uranium’ 16.2 12.1 16.0 28.3 44.3
(17.3) (12.9) (17.1) (30.2) (47.3)
Total uranium 7980 6049 7982 14,029 22,011
(8512) (6452) (8314) (14,964) (23,478)
Fissile plutoniumd 1235 0 0 1235 1235
(1317) (0) ) (1317) (1317)
Total plutonium 1808 (6] 0 1808 1808
(1929) (0) (0) (1929) (1929)
Total (U + Pu) 9788 6049 7982 15,837 23,819
(10,441) (6452) (8514) (16,893) (25,4067)
Discharge, kg/refueling cycle
(kg/year at 80% capacity factor)
Fissile uraniun” 6.7 8.8 1.1 15.5 26.6
(7.0 (9.4) (11.8) (16.5) (28.3)
Total uranium 7060 5819 7633 12,879 20,512
(7531) (6207) (8142) (13,738) (21,880)
7
Fissile plutoniumu 1092 187 277 1279 1556
(1165) (199) (295) (1364) (1639)
Total plutonium 1683 195 290 1878 2168
(1795) (208) (309) (2003) (2312)
Total (U + Pu) 8743 6014 7923 14,757 22,680
(9326) (64153) (8451) (15,741) (24,192)
Total heavy metal 8779 6015 7924 14,794 22,718
(9364) (6416) (8452) (15,780) (24,230)

20 = core, AB =

axial blanket, RB = radial blanket.

bBased on full power and fuel charged.
€233y 4 235y 4 233pq,

4
d239Pu + 241Pu +

239Np.



Table 3. Physical characteristics of LWR fuel assemblies

BWR PWR
Overall assembly length, m 4.470 4.059
Cross section, cm 13.9 x 13.9 21.4 x 21.4
Fuel element length, m 4,064 3.851
Active fuel height, m 3.759 3.658
Fuel element OD, cm 1.252 0.950
Fuel element array 8 x 8 17 x 17
Fuel clements/assembly 63 264
Assembly total weight, kg 275.7 657.9
Uraniu/assembly, kg 183.3 461.4
U02/assembly, kg 208.0 523.4
Zircaloy/assembly, kg 99.5% 108.4b
Hardware/assembly, kg 12.4° 26.ld
Total metal/assembly, kg 111.9 134.5
Nominal volume/assembly, m- 0.0864° 0.186°

aIncludes Zircaloy fuel-element spacers and fuel chaanel.

b[ncludes Zircaloy control~rod guide thimbles.

(e . . .
Includes stainless steel tie-plates, Tunconel springs,

and plenum springs.

Includes stainless steel nozzles and Inconel-718 grids.

e . . .
Based on overall outside diwmension.



of the column of oxide fuel pellets in each element is V3.7 m (12 ft).
When the gas plenum and end hardware are added, the result is an assembly

with a total length of 4.0 to 4.5 m (13 to 15 ft).

A photograph of a PWR fuel assembly is shown in Fig. 1 to give some
indication of its size. The assembly is comprised of a 17 x 17 array of
fuel elements in which 25 locations are vacant to accommodate control rods
and instrumentation. The assembly dis "21-cm (8.5-in.) sgquare and weighs
Y660 kg (1450 1b). About 80% of the weight is comprised of the urapnium
dioxide fuel pellets, and the rest is structural wmetal, which is mostly

Zircaloy cladding.

The BWR assembly is comprised of an 8 x 8 array of fuel elements,
which are somewhat larger than those in the PWR assembly. Only one loca-
tion in the assembly is vacant, and the cruciform (cross-shaped) control
rods are inserted between assemblies. The assembly is V14 cm (5.5 in.)
square and weighs V275 kg (600 1b). About 757 of this assembly is
comprised of the uranium dioxide fuel pellets. The structural material
is mostly Zircaloy, which is used for the cladding and the fuel channel.
The fuel channel is a square Zircaloy structure surrounding the assembly
over its entire length. The fuel channels are often removed from spent

fuel assemblies and used again on a new assembly.

2.3.2 1LMFBR fuel assemblies

Alﬁhough only one type of LMFBR is considered iu this report, two
types of assemblies are present in the reactor — the core/axial blanket
assembly and the radial blanket assembly — both of which are described ia
Table 4. The axial blanket is comprised of depleted uranium fuel pellets,
which are placed in a fuel element above and below the core fuel. The
core fuel is plutonium-enriched depleted uranium. Since the core and
axial blanket fuel are in the same element, they must clearly be contained

in the same type of assembly. The radial blanket assemblies are arranged

in a ring around the core/axial blanket assemblies in a bull's—-eye pattern.

The assemblies are hexagonal and %5.72 m (18.75 ft) tall, although the fuel

teight is only V1.9 m (6 ft). The remainder of the fuel assembly height

is comprised of (1) a 1.9-m (6-ft) fission gas plenum, (2) mixing/shield



ORNL-PHOTO 3897-77

Fig. 1. Photograph of a Westinghouse PWR fuel assembly.



Table 4. Physical characteristics of LMFBR fuel assemblies

Core/axial Radial
blanket blanket

Overall assembly height, cm 572 572
Core fuel height, cm 122
Axial blanket fuel height, cm

Upper 33

Lower 33
Radial blanket fuel height, cm 188
Plenum height, cm 191 191
Fuel element length, cm 379 379
Mixing region/shield height, cm

Upper 61 61

Lower 56 56
Nose piece height, cm 46 46
Handling socket height, cm 30 30
Assembly shape Hexagonal Hexagonal
Assembly flats, cm 13.78 13.78
Fuel element arrangement Triangular Triangular
Fuel elements per assembly 271 91
Fuel element OD, cm 0.650 1.270
Fuel pellet OD, cm 0.573 1.180
Fuel element pitch, cm 0.795 1.369
Cladding thickness, cm 0.030 0.038
Channel thickness, cm 0.221 0.221
Channel height, cm 495 495
Circumscribed volume/assembly, m3 0.0447 0.0447
Heavy metal/assembly, kg 117.7 172.7
M0, /assembly, kg2 133.4 195.9
Stainless steel/assembly, kg 115.1 97.5
Assembly total weight, kg 257.7 300.3

a(Pu,U)Oz in the core/axial blanket and UO, in the radial blanket.

2
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regions to homogenize the sodium temperature and shield the reactor
structure from neutrons, and (3) a nose piece and handling socket to
facilitate assembly insertion/removal. The distance between two of the

flat sides of the hexagonal assembly is ~13.8 cm (5.4 in.).

The core/axial blanket assembly contains 271 elements, each with a
diameter about the size of a pencil. The oxide pellets are contained in
stainless steel 316 cladding and have a small amount of sodium sealed
inside the element to facilitate heat transfer through the gap between
the pellet and the cladding. The elements have a stainless steel wire
wrapped around them in a spiral fashion to separate them from each other
and provide the space for the coolant to flow. Cross sections of simulated
LMFBR fuel assemblies are shown in Fig. 2. The LMFBR assembly is encased
in a stainless steel fuel channel similar to that in a BWR assembly. The
total assembly weight is 260 kg (570 1b), of which "50% is the fuel

material and 507% the stainless steel fuel-assembly structure.

The radial blanket assembly, which has the same overall size as the
core/axial blanket assembly, contains 91 elements. The radial blanket
elements, which are also wire-wrapped, stainless-steel-clad, and sodium-
bonded, are almost twice the diameter of the core/axial blanket elements.
The radial blanket assembly also has a stainless steel fuel channel. The
assembly weighs V300 kg (660 1b), of which “66% is fuel material. The low
power-generation rate allows the larger fuel element diameters, which
results in a greater amount of uranium in the assembly and, consequently,

a somewhat higher plutonium breeding rate.

3. DESCRIPTION OF SPENT FUEL AND WASTE PRODUCTS
3.1 Spent Fuel

The physical description of the spent fuel assemblies for each of the
reactors is the same as that given in Sect. 2 for the fresh fuel. With
one exception, all of the material that is present in the fresh fuel or
generated during irradiation is contained in the spent fuel assembly. The
exception is that only 107% of the tritium produced within the LMFBR fuel

is assumed to be in the spent fuel. The remainder diffuses through the
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ORNL-PHOTO 0040-74

Fig. 2. Photograph of simulated LMFBR fuel assemblies.
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stainless steel cladding and finds its way into reactor plant wastes.
This is not the case in LWRs because the Zircaloy cladding is an effective

barrier to this type of diffusion.

3.2 High-Level Waste

The as-generated HLW is an aqueous nitric acid stream that is com-
prised of the raffinate from the first solvent extraction cycle (or
equivalent) plus dissolver solids and the concentrates of other wastes.
This waste is assumed to be generated 160 d after the fuel is discharged
from the LWRs and 90 d after discharge from the LMFBR, which is defined
as time = 0 for the waste characteristics summarized in Sect. 4 and the
appendixes. This waste is assumed to contain all of the fuel material
except 100%Z of the hydrogen and noble gases; 99.97 of the fluorine,
chlorine, bromine, and iodine; and 99.5% of the uranium and plutonium.
For the LMFBR only, the HLW is assumed to contain 0.697% of the activated
stainless steel in the fuel assembly. After some decay period, this
waste would be converted to a solid form by some process such as calcina-
tion and vitrification, which would produce V0.06 to 0.085 m3 (2 to 3 ft3)
of solidified HLW per MTIHM.

3.3 Fuel-Assembly Structural Material (Cladding) Waste

The so-called cladding waste is comprised of the fuel element cladding
from which the fuel has been dissolved, the grid spacers or wire wrap, the
end pieces, and the fuel channel and is more properly called fuel-assembly
structural material (FASM) waste. This waste is highly radioactive as a
result of the activation products and residual fuel material in the waste,
although it does not generate substantial amounts of heat as the HLW does.
The structural material waste is generated from the metal pieces removed
and sheared from the fuel assembly before dissolution (e.g., the channels
and end pieces) plus the small cladding segments that are removed from the
dissolver after the fuel has been solubilized as much as is possible. A
photograph of the appearance of the fuel cladding waste is given in

Fig. 3.



Fig. 3.

Photograph of typical cladding waste segments.

ORNL-PHOTO 55390
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Fig.

3.

ORNL-PHOTO 55390

Photograph of typical cladding waste segments.
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Table 5. Page location of tables” containing the characteristics of spent fuel, high-level
waste, and cladding waste as a function of decay time for PWRs, BWRs, and IMFBRs

Nuclear material

Fuel assembly structural

Spent fuel High-ievel waste material {cladding) waste
Reactor/fuel Activation Fission Fission Activation Fission
type products Actinides products Actinides products products Actinides roducts

PWR-U" 28 35 40 48 53 62 69 74
BWR-U" 84 91 96 104 109 118 125 130
LMFBR®

CO and CO+ABd 140 147 152

A
AB and RB™ 160 167 172
CO+AB+RB™ 180 185 194 201 206

a . I s
Each number is the first page of a set of CRIGEN2Z tables containing grams, curies, watts,
photon activity, and neutron activity (actinides only).

e} N . .
Fueled with low-enrichment uranium on a once-through cycle.
Fueled with LWR discharge plutonium and depleted uranium.

=
“C0 = core {(driver) fuel; AB = axial blanket fuel; RB = radial blanket fuel.
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of the fuels from the various reactors. The radiocactivity and thermal
power of rhe so-called cladding waste from the three reactors are shown

in Figs. 8 and 9, respectively.

The characteristics of the PWR and BWR spent fuel and BLYW are guite
similar, with the PWR materials having somewhat higher levels of radio-
activity and decay heat. The LMFBR characteristics are significantly
different from either of these and are markedly higher, especially at
longer times. Trends in the characteristics of the fuel-assembly
structural material (cladding) waste are less evident since the curves

are intertwined.
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APPENDIX A: CHARACTERISTICS OF PWR SPENT FUEL,
HIGH-LEVEL WASTE, AND FUEL-ASSEMBLY
STRUCTURAL MATERIAL WASTE
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Appendix A.l:; Characteristics of PWR Spent Fuel



@r I

mMmMozZAaomm=MmI

RH
PD
AGC
co
IN
SN
SB
TE

XE
cs
8A
NOD
PM
SM
Eu
GD
T8
oy
Hno
ER
™
¥g
Ly

TA

RE
as
IR
PT
au
HG
Te
L]
81
PO
TOTAL

O LSCHARGE

3.176E+00
2.892£¢0Q
1.101E+00
9.331E-04
leQ21E+0Q
1e670E+02
1.1456+402
1.347E+0E
1.070E+01
3.790E-04
1«497E+01
2.034E+0C
9.93SE+01
4 S68E+Q2
3.217E+0 C
2.203E+01
5. 303E+00
1.352F-03
6.939E-05
2+.000E400
Bs673IE~-0CS
1«084E+02
1+ 446E401
1-101E+04
8.597TE+02
3. 166E+04
S9+852E+D1
1e244E+04%
1.878E+01t
4.033E+01
3.192€E-02
2, 067E-04
Se37TLIE-LS
B.797TE-17
2.764E~02
2.857E-03
24301E+405
7.101E+02
4.374E402
6+351E-02
1.527€-01
7.308E-07
2.507E-04
6.287E~02
2.490E€401
24626E-01
3. 762E+03
3.280E+00
6.089E-0Q1
6e7T92E-05
1.907E~0&
10241E-17
24034E-20
1.7G9€E~16
3. 069€E—12
L«951E-0&
2.827E-03
2+4453E40C
4.,004E-02
1.086£-02
2.418E-04
3.23GE-0S
1+.532€E-092
1.6B1E-09
1« 221E-02
1.807E+01
2.637E-01
6.385C+00
S.343E-01
1.04BE-01
2.247E-06
5+5425-07
2.18B3E-1€
24210€-17
B84294E-13
1.000E+tQQ
4.000E-01
9.963E-06
46272E+QS

1.0YR

3.1T4E4OC
2.493E+00
1.101E+0C
9.331E-04
L.021E400
1.670E40%
1.1456402
L.3e7E40E
1.070E+01
3. 790E--0 4
1+497E+01
2.034E400
9.935E¢01
4. 56BE+02
3.217E402
2.203E+01
54309E+00
1+352E~032
6.941E-0F
2.000E+0¢C
9.603E-0¢
1.084E402
1.484E+01
1.101E+08
B.602E+02
3.166E+04
9« TSIE4OL
1.244E404
1.887E401
4,032E401
3.192E-02
2.066E-04
S5.374E-18
4,858E~17
2.7856-02
2.076E-02
2.300€40€
7.089E40%
4.409E+QZ
6.38BE~0Z
1.527E-01
9.463E-07
2.5326-04
6.257E-02
2.490E10 1
2.612E-01
3.762E407
2.9908+0¢
9.591E-01
7.056€-08
1+ 907E-0E
1.351€-17
1e481E~16
1.709€-1¢€
1.523E-15%
1.949E-0€
3.234E-02
24452E40¢
3.863E-0Z
1.233E-02
24417E-04
3.2726-0%
1.625E-0%
1.808E-0S
1+ 365€-0%
1.804E+01
2.889E~01
6.336E+00
5.386E-01
140S4E~01
2.216E-0€
9.797E-07
2.20SE~-1¢€
2.351E~17
1.5556~12
L. 000E+0C
4.000E-01
1.666E-0€
4.272E¢0€

TARLS Asle

2.0YR

3.173E+00
2.434E+00
L.101E400
9+331E-04
1.021E+00
1.670E+02
1.14558+02
1L.347E+0QS
1.070E+01
3. 790E-0Q 4
1.497€401
2.034E+00
9«935E+01
4.568E+02
3.217E+02
2,203E+01
S«309E+00
1.352E-03
6.943E-05
2.000E+00
1+003E-04
1«084E+02
1.484E+01
1.101lE+04
B2,600E+02
30166E+04
Fe676E+01
1.244E404
1.896E+01
4.031E+01
3.192E-02
2.066E-08
S2374E-15
4+B5BE-17
2.748E-02
2.070E-03
2.300E+05
7.083E+02
4s410E+02
©6+388E-02
1.527E--01
Dk E6TE-QT
2.556E-04
6.246E-02
2+4490Et01
2.612E-01
Je762E+03
2.724E+0Q0
1.230E+00
7.080E-05
1+.907C-06
1+345E-17
1.806E-19
L+709E-16
1e170E~19
1.949E-08
3+346E-03
2.452E+00
3.85%E-02
1.237E-02
24417E~04
34272E-~05
1+6Q07E-09
1.825E-09
1-369E-02
1.804E+01
24884E-01
6.386E+00
5.387E-01
1.054E-01
2.201C-06
Fe936E-07
2+205E-16
2.35BFE-17
2.280E-12
1.000E4+00
4+000E-01
2+675E-07
42272E+0S

AS A FUNCTION ©F

Se.0YR

3.16%9E400
2+498E200
1.101E+00
9.331E-04
1.021E+00
1.670E+02
ta145€+02
1+347E405
1.070E+01
Je 790E-Q4
1.497E+01
2.0345400
92935E+01
4,568 402
3.217E+02
2.203E+01
S5.309E+00
1.355€-03
€.948E 05
2.000E+00
1.0LSE-Q4
1.084E+02
1.484€401
1. 10LE+04
B.613E+02
34 1665404
G«SO01E+CQY
1s244E+04
1.919E+401
4s031E+01
3.192E-02
20066504
S5.374E-1i5
4.,38585-17
2.744E-02
R+ 06%E-~-03
2.30CE+0S
7.088E402
4.810E+02
6,388E-02
1.527E~01
F+467E-0T
24627E-04
€6.240€E-02
2.490E+01
2. 612E-01
37625403
2e223E+00
1.732E+00
7+082E-05
1.907E-06
1.334E-17
2.864E-19
1,709E-16
54295£--20
1.948E-08
3.229E~03
2.452E+00
385902
1.238€-02
2.417E-04
3e4272E-0S
1.603E-09
1.830E-09
14369E~02
1+804E+401
2.8B4E-01
£4336C+00
S5.387E-01
1.054E-01
2+201E-06
Fe940E-07
2.205E-16
24378517
4.457E~12
1+.000E+00
4.000E-01
1+107E~09
4.2T2E+05

10.0YR

3.164E+00
2+.503E+400
1.101E+00
9.331E~-04
1.021E+00
16705402
1a145E+02
1347E+0S
1.070E£+01
3.790€~-04
1.427€401
2+034E+00
9+935E+01
4.563€E+02
3.217E402
2.203E+01
5.309E+00Q
1.359€E-03
6.956E—-05
24000E+00
1L2016E-04
1-084E+02
1.484E+401
1.101E+404
8461 7E+D2
3.166E+04
Fe32BE+01
1.244E+04
1.958E+01
4.031E+01
3.192E-02
2,066E-04
S.374E-15
4.858E-17
2.744E--02
2.069E--03
24300E+05
7.088E¢02
4,410E+02
6.3885-02
1+527E--0}
SeaHTE-DT
2+744E~04
6.238E-02
22490E+01
2e612E-01
3.762E+03
1+903E+QQ
2.052E+00
7+082E-05
1.907E-06
14329E~17
3.359E-19
1+708E-16
1e412E-20
1.947E-08
2.984E-03
2.452E+00
3.85%9E-02
1+4238E-02
2e41TE—-Qa
3«273E~-Q5S
1+602E-09
1.831E-09
1+369E-02
1.804E+01
2.884E-01
€+386E+00
5«387E-01
1.054€E--01
24201E-06
Q4%240E-07
2.205E-16
24411E-17
8.083E-12
1.000E+00
4.000E-01
1+335E-13
4.272E%05
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GRAMS NF ACTIVATICN PRONUCT

CECAY TI1uE
30.0YR

3.154E+00
245125+ 00
L« 101E+00
9.321E-04
1.021E+00
1.670E+02
1e145E+02
1+347E+05
1.070E+0Q1
3.7905-0¢
1.497E+01
2.034E400
9.935E+01
4.568E+402
3. 217E+02
24203E+01
5+309E+00
14374E-03
6.989E-05
2«00Q0€E+00C
1.016E~04
1.084E+02
1+484E+01
1:101E404
B+619E+02
3. 166F+04
FelGHE+01
1+ 244E+02
2.097€401
44031E+01
3.192E-02
2.066E-0Q4
S5.374E-15
4.,858E-17
24744FE-02
2.069E~02
23Q0E+QS
7.088E+02
4+410E+02
6e388FE-02
1527501
SeH6TE~OT
3.181E-04
6.234C-02
24490E+01
24612E-01
3«762E+403
1. T72E+00
24 180E+00
7.082E-05
1.907E-06
1.328E~17
3.472E-19
1.708E-16
7.662E-23
1.942E-08
2.626E-03
2+4453E+00
3.859E-02
1.23B8E-02
2.317E-08
3e4274E-05
L+602E~09
1.831E-09
1+369E-02
1.804E+01
2.884E-01
6e3B6E+00
5.387E~01
1.054E~01
24201E-06
9+939E-07
24203E-16
2.5485E-17
2.259E-11
1+000E+00
4.000E~-01
1.536E—-14
4.272E405

ELEMENT G
(BASIS =

100.0YR

3.149E400
2eS519E+00
1+.101E+400
9.32315-04
1.021E+00
L«670E+02
L«145C4+02
1e347E405
1.07QFE+01
J+790E-04
1.497E401
2.034E400
9+93EE+01
43:5S68E402
3.217E+02
2#203E+01
S+309E+400
1+429E~-03
7«104E-05
240008400
1.016E-04
1.084E+02
1<a84E+01L
Le101E4+04
B8.61GE+02
3.l66E104
9.187+01
1,244E+04
2.44B8E¢01
4+031E+01)
3.192E-02
24066E-04
5.374E-15
4.858E~17
2+744E-02
2.069E-03
2+300E+05
7.088E+02
4+a10E402
6e386E--02
1e527C~01
9,467C~07
4.393F-04
6422CE-02
2.490E%01
26125-01
3«762E403
1+ 7TBIE4OO
2.181E¢00
T7+082E-05
1.907E-06
1.328E-17
3.472E-179
1 +709E~-16
7.114E~-31
1+930E-08
2.54SE-C2
2.453E400
3.35%E-02
1.238E-02
24416E-04
3+280E-05
1.602E~-09
1 +83tE--09
1.369€-02
1.804E+01
2.8B4FE-01
€ 438€E+00
S.3875-01
1.054E-01
2.201E-06
9e93IAE-O0T7
2+20EE-16
3e012E-17
7 +338E-11
1s000E+00
4+000E-01
1+53€E-14
4.2726405

IN PWP SPENT FUEL

1.0 MTHM)

300.0YR

3.14SE+00
2.515€+00
1. 101E+00
9.331E-04
102 1£400
1.67CE+02
lala€E602
1.387E+05
1.07CE+0L
3.790E~-04
le 45 7E+01
24034E+00
9493 EE+01
8 .5HEE+02
3.217E402
2.202E+01
Se 30 EE+00
1.585E-03
7442 IE-05
2.00CE+00
1.01€E=-04
1.084E+02
1.484E+01
1,10 LE +04
B.61GE+02
3. 16EE+402
9.155E+401
1.24 4E+04
2.841€+01
4203 1E+Q01
3.192E-02
2-06€EE-04
S.374E-15
4.85EE-17
2e74 4E-02
2.06%E-03
2.30CE+0S
7« 08EE+0Q2
4441 1E+Q2
6¢382E-02
1.527E-01
9. 46 1E~-07
6+.09SE-04
6.202E~02
2.49CE+01
2.€126-01
3. 76ZE+03
1+782E+00
2.181E+00
7.0BZE~0S
190 7E-06
le32€E~17
Je47ZE~-19
1.705E~16
NDe0

1.91€E~08
2.54SE-03
2.45ZE+90
3.85%E-02
Ls238E~Q2
2.415€-04
3+.295E-05
1. 602E~09
1.831E-09
1.36%E-02
1.804E+01
2.884E-01
6.+ 38€CE+00
Se387€-01
L+054E~01
2.202E-06
F9e«Q2ZE-07
2.20¢%E-16
%434 FE-17
2+18€E-10
1+.00CE+00
4+000E-01
1.53EE~1a
4.27ZE+405

1.0KY

3.149E+00
253196400
t+101E+00
P.331E-04
1.021E+400
L«670E+402
Le«l186E+02
1«337E4+05
L.070E+01
3.790E-04
1497E+01
2.034E+00
Je935E+01
4.563E+02
3.217E402
2.203E+01
S.30BE+00
2+.131£~-03
Be459E-05
2+.000E+00
1.016E-0a
1.084€+02
1.484E 401
1+ 101E +04
B.HAL19E+02
3. L66E40
9+200E+01
1.243E+04
29535 +01
4.031E4+01
3.192E~-02
2.066E-04
S5+374E-15
4.858E-17
2.744E-02
2.069E-03
2+300E+05
7+ 086E+02
44.412E+02
64363C~02
L+529€E~-01
G.467E-07
6.947E- 02
6e192E-02
2+490C+01
2e612E-01
3.762E+03
1.7B3E+00
2.181E+00
7.0825-05
1+907E~06
1e3285-17
3,4725-19
1.709E~16
0.0

1.913E-08
2054GE-03
24453400
3853E-02
1 4238E-02
2.a11E-04a
3.33€E-05
1.602E-09
1.831E~-09
1.369E~-02
1.90A4E+0t
2.884E~-01
6.386C¢00
5.387E-01
1.0542-01
2.205FE-06
9.901FE-07
2.205E-16
Fe019E-17
7.263E-10
1+ 000E+00
4.000E-Q1
1.538E~14
4.272E+05

10.0KY

3.149€+00
2.519€+00
1e101E400
9.331E-04
1.021E400
1.66BE+02
1.148E402
1,347E+05
1L 070E+01
3.790E-04
1.497E+01L
2.034E+00
9.935E+01
4.569E402
3.217E+02
2.203E+01
5.301E+00
9.,078E-03
2.082E~04
2.000E+00
101 6E-08
1.084E+02
1.4B4E+D1
1.101E+04
8.619E+02
3.166E404
9.710E+01
1.243E+04%
2,953€+01
4.031E+01
3.1926-02
2.065E-04
5.374E-15
4.858E~17
2.744E-02
2.069€~03
2.300E+05
7.071E402
4.430E+02
6.184E-02
1e54TE-OL
9.467E-07
6.966E-04
64192E-02
2.490E+01
2.612E-01
3.762€¢03
1.783E+00
2.181E+00
7.082E-05
1.907E-06
1.328E-17
3.472E-19
1.709E-16
0.0

1.913E-08
2.549E-03
2.453E+00
34859E~02
1.238BE-02
2.402E-0a
3.418E8-05
14602E-09
1.831€-09
1.369€-02
1.804E+01
2.884E-01
64386E+00
54387E-01
1.054E-01
2.206E-06
9.886E-07
2.2056-16
6+909€~16
7.255E-09
1. 000E+00
4.000E~01
1.5335-14
B.272E+0S

100.0KY

F«149E0QQ
2451 9E+00
1.101E+00C
9.327E-04
1.02LE+00
L.667E+D2
1.149E402
1.347E+05
1.070E¢01L
3.790E-04
1.897€E401
2.034E+00
9.935E+01
456802
3.217E+02
2.203E401
Se237E+00
Tel)7E=-02
1.037E=-03
1.999E+00
1.016E-04
L-0BA4E+02
1.284E+01
1.10LE+04
Bs619E+02
2.16C6ET04
1«311E+02
1.2605¢+04
25953E¥01
4+031E+01
3.192E-02
2+066E--04
537455
4.8358E-17
2a7244E-02
2.069E-03
2.300€E+0%
T.085E+0 2
4.476E+02
4.614E-02
1.704E-01
9.467E~07
6.966E-04
6. l92E-02
20490E+01
24612F-01
3.762E4+03
1.783E+00
2.181E+00
7.082E-0S
1+907E-06
1,328E-17
34476E-19
1e709E-16
0.0

1.913E-08
254 9E-03
2.453E+00
3+859E-02
1.238E~-02
24402E-04
341 BE-05
1+502E-09%
LeB31E-09
1+369E-02
1.808E+01
2.,884E-01
©e3B6E+00
Se387€E-01
1+054E-01
2.206E-06
G«886E-07
2,205E-16
6.698E-15
7+247E-08
1.000E+00
4.000F--0¢L
1le501E~14
4.272E+05

250.0KY

3.143E400
2451 SE+QO
1.101E+00
G.322€-Q4
1.G21E+00
1s667E402
1.149E+02
1.347E4+05
1.07CE4+01
3+.790E-04
1l.497E+01
2.034E+00
94935E+01
4.568E+02
3«21 7E+02
2.204E401
Se15T7E+Q0
1.499E-01
1.553E~03
1.998E+00
1L.01EE~08
1.084E+02
1.484E+01
1,101E+04
E.619E402
2.1566E+02
1.521E+02
1.237E+04
22953 +01
4.031E+01
2.192E-02
2.066E-04
€a374E-15
4.85BE-17
2.744E-02
2.069E-03
24300E+05
T«074FE+02
4.478€+02
2.832E-02
1.882E-01
S+467E-07
6,966 -04
€. 192E-02
2.490FE+01
2.612E-01
2.762E403
1.783E+400
2.181E+00
7.082E-05
1.907€-06
14328E~17
2.481E-19
L+709E~16
0.0

191 3E~Q&
2+548%E~03
Z244S3E+00
3.859€E-02
1.238€-02
2.402E--018
3.418€--05
1.602E-09
1«831E-09
Le369E—-C2
1.8008E+01
2+888E~-01
€+386E+00
$+387E-01
1.054E-01
2.206E-06
9+886E-07
2.205E-16
1.671E-14
1.809€E=Q7
1.000E+00
4.000E-01
1.450E-14
4.272E+0S



MN

R
NB

16
50
s2
53
55
54
56
57
=3
60
62
90
91
o2
94
26
93

SN1LS
SNE18
SN1Z2¢

SUMYOT

TOTAL

DISCHARGE

1,343E405
4.530E402
9. 163E403
1 O81E+03
B.596E402
L. 773E+03
2.9035+404
Te540C+02
Ba304C+03
Ba311E+02
4.611E+02
L LATEAOS
2.5853E+04
3.976E404
4. 1EPE+0 A
6a7aABE+0
Ta020E+0D2
S+ 358E+402
Q.052E402
1.233E403
HeZ29E4QS

4L 2TLEHOE

TABLE As2s GRAMS 0F CRINCIPAL
A FUNCTION OF

1«0YF

1+343E%0€
4,330C%0¢
YalB3E4DF
1.081E+073
B, 60ZE+02
L.773E+03
2.303E4049
e 540E+0Z
BeIOLE+Q
32312+
4.611E+0Z
1. 167€+0%
2.558E+404
3.G976E4+0a
4. 1192+ 04
GCaTASE+D2
T2 02DE¢0Z
5.358E4012
Q. OS2E 402
Lo 223E+0
44229E+0E

A4l 272E+08

AS

2.0YR

L+383E+05
4.530E+D2
Sa1B83E+03
1.0BLE4+03
B4606E+02
1«77IE+03
29038404
754 0E+02
Bu204E+03
323126403
4,01 1E%02
1.167£405
2.558E+ 04
3.97HEH04
4.119E¥04
©-TASE403
Ta020E+02
£.358E+02
Q.052E+02
1.2336403
Ha22YELOS

4e2T2E+0S

Sa0VR

1.343E+08
4= BIDEFCR
S l83E+03
1.081E403
BaHB13E402
1773403
P03 404
72560E+02
Bes304E+03
3.314E+03
A.B1L1E+O0Z
1.187€ +06
ZW5S8E O
JaQTEE+OH
421196404
Gs745£+03
74020E+02
S+ 35AE+02
B USZE402
12335403
e Z2IE4DS

402726405

10.0YR

13438 ¢05
BOE 02
G.183ELO3
1.081E+403
B.617E+02
17732403
202 ¥04
T 54 0E+02
Be304E+03
3u316E+03
GLEIRE V02
Lt T7E0S
2, 5586108
ZeBT76ENG
4.119E+0%
6.7455+03
70206402
5.35BE402
9.052E 402
14233403
4a229E405

AWZTRE4OS

ACTIVATION
DECAY TIWE

29

30.0YR

143436405
4.530E402
94183403
1.081E+03
SeEGIYE+D2
1.773E403
2.903F4Ga
TWE40E+G2
Be304EHGS
3. 318E+03
4a611E+02
1.167E+0S
2.553E+04
3.9706E+04
4» L19E+0S
5.T4SE+0H
7. 0208402
5.358E402
9.0S2ZE+02
1.233E+03
%o 229E£+05

4., 272Ev05

FPRADUCT NUCLIDES
ITBASES = 1of MTHM)

0. 0YR

143436405
4 83002
9-182E403
10818403
Ba6lSE40R
17736403
209030 4+23
TSa0f+02
Ba303E403
J3.313£+03
4.611E¢02

1675 v05
2+853E¢04
3a976EH04
G li9E+DG
6.745E403
7.020E402
S5.385BE402
DWOBZE4OZ
LaZ3BE403
4w 2296403

422726405

3005 0YR

1. 382505
4. 530EH02
G.1BE£0Y
1,081F +02
Ba 61 SE402
1.7722403
249025408
TaBACEX02
Ba30a5+03
B.31BERO3
a.611E+02
1, 1E IEH0S
Z2HEEE+04
JaGTEE+ DA
4.l SE+08
6.F7ASE4D3
7.02CE402
S ASCESCE
G056 2E+GZ
1223 2E403
a2 GEH0S

e 2T EESOS

1,067

13336405
425306602
GBI +N3
1031403
BeOLIELOZ
1T IIE+03
2+9038+00
TaBA0E4+G2
#e3045+03
33185403
4-51LESDY
1=167E+05
22558E+ 04
3.376E404
4.119E 404
6 TASE+DX
TeB20E+ 02
5o ATBE+02
Qo0 ZE+ 02
1.233E+03
B ZZIE QS

42726405

IN PWR SPENT FUEL

106 0K7

1e33436+05
4»33ANEID2
FalBIEFVZ
12081E+03
B &1 9E+UR
Ve T 735+01
2,303+ 04
T+ 5406402
Bs308E4+03
Be318E+03
AsBLIE+02
1Ly 1BT7E+0S
2L SSBEF S
3. 976E+0%
4,11 H5EX0
B.74BEF03
TYORBERNZ
E+4358E+02
F4032E+ 02
1523235403
A 229E4 05

ABa2P2€40G5

100,0KY

1.323E3405
45308402
G 1IB3ES0D
XagBIE£403
BLbHLGEFO2
La7T3E¢02
2a9VIE4C 4
TeB40E+02
Be INAEFD]
32,31 8EF03
LSLLE+T 2
1167E£+05
2o55BEFDG
3aBTHEF04
4ell 9640
G.THGSEI03
70428402
3598402
Qe PVIEFOGRZ
1.2 03
B.Z29EV0S

B=272EY05

250400V

1,383 a5
4. 5308402
F.1BIEH03
1403 1E+03
EahLGELDZ
R 7T 3ELCY
ZeR02ERUGY
CaSaQEHGE
2a3045403

Lo 157EYDS
285 8L €04
1.Q978E+06
4-119Ev0S
6. 74SEG]
7L07aE402
E,A58E+02
Ga052E+N2
1.233E+403
A.229E 405

A272E%GE



TOTAL

D [SCHARGE

2+630E+02
3.727E-03
24 827E+0C
7.086E-07
3.049€-01
6.484E+400
3.0%2E401
3.585€E+0C
4 .686E+00
1.502E6+40C
4.594E402
2379E+0C
4.914E+02
6e939E+01
G+493E+02
3.081E+01
G+ QOSE40 0
1+250E~-01L
1.403€~03
Se 756E-01
1«363E+00
1.191E+01
Ge732E402
3.533E+404
4+200E+04
6.013€E403
3.245E+04
1+945E+03
6. 88BFE +02
2.681E+02
1.477E+00
54953603
9e484E-13
6.848€400
2.417E+02
1.213E+0S
1+913E40S
1L.8l10E+03
3.945E+402
7.011E-02
1.938E~02
6«934E-02
S« 76PE+Q1
4.062E402
S.087E+02
2.344E€404
24124E+403
J.282E+02
1.597E-02
4.318E~-0€
1L« 030E-15
0.0

6eS42E~-14
2+262€~06
B8.589E-06
3.983E+00
8e.701E+01
2.774E+01
2.214F+0C¢C
2.3485~-01
24561E-03
5.368E-06
1.929E-08
Q.641E+00
3.503c+03
1.638E+02
7.188E%02
4+.6B1E+02
34210E~02
4.456E-03
8.318E-06
3.162F~123
L«719€E-08
6.5556E-04
44912E-02
45 477E~02
4.5691E405

1.0YF

2.479E+02
0.0

0.0

24103E-07
0.0

1.548E+0C
0.0

00

0.0

0. Q

0.0

0.0

G0

2.787E-08
1.959E-0¢
1«734E40C
1. 142E-02
1. 227€E-C4
40692E-10
1+103E-014
24230E-02
0«0

3. 530F- 1€
3. 745€E+0C
Ao ATAESN]
44303E+402
70956402
6. 626E+02
0.0

540945401
0.0

24638E-1 2
0.0

3.823E-02
1e914E-01
9+ 292E+02
26 099E+03
2589E-02
1.083E-03
lell2E-04
24101E-12
L«253E~11
8.129E-01
8.711E-01
T+159E-01
2+S11E+03
1 262E40Z
3. 075E+02
1.654E-1 4
3.643E-195
3.017E-1€
1. 002E-27
1.228E-2¢€
1.416E-1¢€
Se571E-0G
34143E-01
1 094E+0C
4.821E~01
0.0

2.624E-0¢€
3.6406—-17
1. i79E-017
Oe0

1:413E-02
1.775€+40C
3.983E¢0C
1.453€+0C
64 089E-02
1:404E-0S
1+ 388E~-04
2+197€E-0E
0s0

Ls719E-08
1+826E-0G
1.996E-0¢
7.4865-02
1.953E+04

TABLE A.3.

2.0YR

2.344E+02
0.0

Ce0

24103E-07
0.0

1+S48E+00
0.0

0.0

0.0

a.0

0.0

0.0

Ce0

2784E-08
2.78B5E~-08
9. TEEE-02
14142E-02
3.202E-05
8.692E-10
2434 7E-02
1.087£-03
0«0

3.530€E-15
4.030E-04
1.990E+01
3.295E+03
6.055E+03
6.577E+02
0.0

1.8Q04E+01
0.0

1.2698-21
0.0

3.991E~04
2.67T1E-03
1.789E+01
4.,227E+01
2.589E-02
1.083E-03
1.77T1E-07
1.056E-13
1.253E-11
3.039E-01
4.447E-O1
4,311E-03
B+.SBBE+02
G+826E+02
24398E%02
1.6S4E-14
1.644E-28
2+156E-16
4.064E-36
1.406E-35
1.086FE--16
Q9.437E-09
2.842E-01
3.842E-01
1.453E-02
0.0

2+622E-06
T7+314E-29
1.904E-08
0.0

2.760E-04
1.495€E-02
4.407E-01
6+391E-02
1«586F—03
5.001E-11
4.5A5E-06
2.,194E-08
Gs O

1.71L9E~08
t-B26E-09
1.926E-08
1.202E-03
1.243E+04

CURPTES OF ACTIVATION ©PONDUCT ELEMINTS

AS A FUNCTIOM OF OECAY TIME (BAS1S =

54 0%FR

1.9B1E+02
0.0

0.0

2.103E~-07
0s0

1«547E 400
0.0

0.0

0.0

Cel

0.0

Qe

0.0

2e776E-08
2776E-08
1+743€E~03
1e142E-02
3.171E-05
4+692E-10
44012E-04
1e255E--07
0.0

3.530E~315
5.021E-16
Le751E+00
1.481E+03
4.077E+03
6+4431E402
0«0

B84009E~C1
Ce0

0+0

Oe0Q

1.360E-04
1 +360E-04
1«270Z-01%
1.3152+00C
24587E-02
1208303
1.413E~14%
14342149
1253E—-11
2,738BE-02
B8e646E-02
9+393E-10
38445 +01
4.638E+402
1+132E+402
1+654E-14
0.0

7+864E-17
0«0

0.0

4.910E-17
9« 281E-09
24111E-01
1.666E-02
3.984E~07
0.0

2461BE-06
Ce0

1.138E-09
0.0

24052E-0€6
6.407E-07
6.001E-08
44048603
44 7T9SE-08
3453611
7.6702-09
2.1B56-08
C.0

1.712E-08
lLe 826E-09
1.996£--014
44G973E-06
7.021E403

10.0YR

1. 9 6E+02
0.0

0.0

24103E-07
0.0

1.546E+00
0.0

G.0

0.0

Q.0

0.0

0.0

0«0

2.761E-08
2.761E-08
9«866E—12
1.1842E-02
3.130€E-05
8.692€E--10
1.8L1E-04
Je461E-1a
0.0

3.530E-15
T+245E-36
3.048E~02
3.905E+02
2,112E403
64195E+02
0.0

4.473E-03
0.0

0.0

0.0

1.207E-04
14207E—-04
1.269E-01}
1«334E+00
24585E-02
1.0838-03
44312E-16
4,3126~-16
1.253€E-11)
1.3226-02
S5.6492E-03
1.9B2E~13
7e213E-0)
1.327€+402
3.238E+01
1.654E-14
0.0

1.4645-17
0.0

0.0

1 «309E-17
B+930E-09
1.305E-01
8.921E-05
9.928E-15
0.0

24610E-06
0.0

1.,800E-10
00

64093E-~10
44166E-07
4.265E-07
1.126E-09
1+99SE-08
1.985E—~11
7+.389E-09
2.,170E-08
0.0

1L+719E~-08
1.826E-09
1L.996E-08
6.001E~10
3.441E403

30

3040YR

4.863E+01
0.0
0.0
2+.103E-07
Q0.0
leS4ZE+00
0.0
0.0
0.0
C.0
0.0
0.0
0.0
2.702€-08
2.703E-08
0.0
1.1426-02
2.973E-05
4 .692E-10
1.810E-04
0.0
0.0
3.530E-15
t.0
2+800E-09
1.824E+00
1+521E+02
5+336E+02
0.0
4.298E-12
0.0
0.0
0.0
7 .499E-05
7.501E-05
1.268E-01
1.377E+00
2.575€E-02
1.083E-03
4.591E-22
4.591E-22
1.253E-11
1,177E-02
1.0320E~-Q7
1.982E-13
3.827E--01
8.904€E-01
2.172E-01
1.654E~-14
0.0
2.233E-20
0.0
0.0
7+105E=-20
7655509
2. 1'76E~02
7.529€~14
6.0
0.0
24580E-06
C.0
14317E-13
0.0
2.676E~-11
4, L66E-07
4, 165E—-07
8,033E-28
1.995E-08
1.9696-12
§495GE-09
2.110€E-08
0.0
1.719E-08
1.826E-0%
1.996C—-08
6.904E-11
7.409E402

100.0YR

9«572E-01
0.0
0.0
2+103E-07
0.0
1« 529E400
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2+508E-08
24508C--08
G0
1+142FE=-02
2.482E-05
4«692E-10
1«609E-04
0«0
0.0
3+530E--15
0.0
0e0
1.4838E-08
152 €E-02
3.170E+02
0.0
0.0
0«0
0.0
0.0
1.417E--05
1L.417E-05
L .268E-01
1«398E+00
2.536E-02
L.083E-03
S«714E-43
S+714E—-43
1.25ZE-11
B+034E-03
Re6EAE-24
1.982E-13
1 .450€-01
2.197E-08
Se262E-09
1654514
0.0
1.418F-23
0.0
0.0
6.5938E-28
4+ #6SE-09
7 .007E-0S
2.165E~15
0.0
0.0
2.478E-06
0.0
1 .395F~-24
0.0
2.676E-11
4«166E-07
8 4166E-07
00
1+995C--08
62057€E-16
5.639E-09
1.9156-08
0.0
1.71SE-08
1 «826E-072
1 «996E-08
5+904E~-L1
3-212E%02

iN PWwD SPENT FUEL

1.0 MTHM)

30C. FYR

1.27SE-05
0.0
0.0
2.102E-07
0.0
1.49ZE+00
0.0
0.0
0.0
0«0
0.0
0.0
0.0
2.02¢E-08
2.027E-08
Oe0
1.14 1E-02
1.4832E~-05
4.691E-10
1.B0£E—-04
0e.0
0.0
34530E-15
0.0
0.0
0.0
Se737E~14
T2 ECHOL
0.0
Q.0
0.0
0.0
0.0
1.21 3E-07
1.214E~-07
1.268E-01
1.390E+400
2,44 1E-02
1.08zE-03
0.0
0.0
1.253E-11
2.697E-03
0.0
1.98ZE-13
Qe04 £E~03
0.0
4436€E—-13
1«654E~14
0.0
1.841EE-23
Ce0
0.0
0«0
Q9e568E-10
6.987E-12
2.16%E-15
0.0
0.0
2020 E£E~06
0.0
0.0
0.0
2.676E-11
4.16€CE-07
4,16€C€E-07
0«0
1+995E-08
S5.59 7E~-26
3.20CE-09
1.451E-08
0.0
1.71SE-08
1.82€¢5-09
1+99¢E~03
€e904E~-11
7«734E+01

1.0KY

L.1Q0F-22
0.0
0.0
2.102E-07
2.0
1372E+00
Ce0
0.0
0.0
Qa0
0.0
0.0
0e0
9.606E-09%
9.606E-09
Qa0
1+139€E-02
2+432€-06
4 .691E-10
1.795E--04
0.0
0.0
3.530E-15
0.0
0.0
0.0
0.0
5«503E+00
0.0
0.0
0.0
0.0
0.0
7.046E—-15
7.0435-315
1.268E-01
1+360E+00
2.12%E-02
1+080E~-03
0.0
0.0
1 «252E-11
S5.912E-05
0.0
1.982E~-13
5e331E-07
0«0
4.366E-13
16545814
0.0
1.4185-23
0.0
0.0
0.0
4,353E-12
l.l125c~32
2.1656-15
0.0
0.0
1.473E~06
0.0
0.0
0.0
24676E--11
4.165E~-07
4,165€-07
0.0
1 «995E-08
0.0
4+.274E-10
5.500£-09
0.0
1«7L2E—08
1.826E-09
1.995C--08
6302611
8.396E+00

L 0e OKY

0.0
0.0
0.0
2.0945-07
0.0
4,617E~01
0.0
0.0
0.0
0 0
0.0
0.0
Qe 0
6eS523E-13
6e523E-13
Qe 0
1«116E-02
2.073E-16
4.691E-10
1«662E-04
0e O
Ge 0
3.530E£-15
0.0
0.0
O 0
0.0
4.763E400
0.0
0.0
0.0
0.0
0.0
00
0.0
1.263€£~-01
1.032E+00
3.571€E-03
1.049E~03
0.0
0.0
1.251E-11
2.7S3E-26
0.0
1.982E-13
0.0
0.0
4.366E-13
1«653€E~14
0.0
1.418E-23
0.0
0.0
0.0
2.000E-24
0.0
24 165E-15
0.0
0.0
8.142E-09
0.0
0.0
0.0
24676E-11
4+ 163E-07
4, L63E-07
0.0
1.995€~08
0.0
2+464E-21
2.098E-14
G.0
1.7156-08
1.826E-09
1.987E-08
6.883E-11
6439FEF00

100.0KY

0.0
0.0
0.0
2.014E-07
0.0
Be6L9E-0E
0.0
0.0
0.0
0«0
0.0
0.0
00
0.0
0.0
0.0
9«072E-03
0.0
4 .691E~10
7+693E-05
De 0
0.0
34530E-15
0.0
0.0
Ce0
0.0
2418B4E+00
G0
Oe0
0.0
0.0
0e 0
0.0
0.0
1.212€--01
1.574E-01
6.433E-11
7.825E-04
0.0
0.0
1+239E-11
0.0
0.0
1.9826-13
0.0
0.0
4.366E~-13
1.647E-1 &
0.0
1377E-23
00
0e0
0«0
2.016E-24
0.0
2.165E-15
0.0
0.0
2.153E-21
0.0
0.0
0.0
2.676FE-11
4.134E-07
4.134E-07
0.0
1+.995E-08
0.0
0.0
0e0
0.0
1+.680E-08
1.822E-09
1.910E-08
6.TAa6E-11
2.472E400

250e OKY

0.0
¢.0
Ca0
1.887E-07
Q0.0
14132E-12
Q.0
G0
0.0
0e0
CeO
0.0
Q.0
0e0
Qs
0.0
€.422E-03
0.0
4.691E-10
2.131E-0S
0.0
C.0
3.530E-15
G.0
Ge0
0.0
0.0
Ee954C-01
0.0
0.0
0.0
0.0
Q0.0
Qe 0
0.0
1.133E-01
1L.079E-01
796 3E-24
4.803E-04
0.0
0.0
1.220E-11
Ca0
0.0
1.982E-132
00
0.0
4,366E-13
1.63€E-14
G0
1.315E-22
0.0
0.0
0.0
Z.045E-24
0.0
2.165E-15
0.0
0.0
0.0
0.0
0.0
0.0
2.676E-11
4,086£-07
4.086E-07
0.0
1+.995E-08
Ce0
0.0
0.0
0.0
1.623€E-08
1L.8L6E-09
1.798E~08
€4S1TE-1 1
8.23SE-01



H

c
cL
Mh
e
ca
cu
M1
NT
28
zn
P
NB
NB
Ng
MO

3
14
3¢&
S4
£5
54
€0
59
&3
65
93
35
934
2%
95
93

3N:13
SNLLIYM
SHL23
58129
TELZSM
SUMTOY

TOTAL

B ISCHARGE

2.6235402
1.548E400
1. 1az2E~02
1.00€E402
5.HLEE+Q2
6a972C+03
7.870E+03
$5.194E400
BL624E402
Lo #3% 02
Le269E--01
44 BSUE+0L
& FTIE-03
142836400
44933E408
2.59DE-02
S l6EE#02
B B6IOE40Z
3.3262E402
15996403
Fe348EHG2
122945405

Bl EYLEFDS

TAELF Asd.

1:0YF

2+479€+02
1.348E+Q0
14342E~00
A.aTAEXD]
4. 302E+4032
L»949E+02Z
Ea9R0E+D 2
Se194£4+0C
B.BTAEROZ
5. 092E+01
1. 269E-01
P+ 294C+0Z
1.242E-02
1+283E4D0
2+ 0915407
2+ 389E~-02
1.016E+02
22 J62E+0Z
4. 736E401
L 262E+402
3.071E+D2
1.951E£404

19336409

2.0YR

2 BA4E 02
1.S48E+400
1e142E-02
1.990E 01
3e295E+03
52449E+400
62050E+03
S-194E4D0
65256402
1.808€401
L.2B9E-0L
1.777TE+01
1.780E-02
1.283E+00
2.084E+01
2.589E~02
1.126E401
6.403€+02
6,5671E+00
G, BZEEH0Z
24397£402
1.242E+08

1.243E404

CURIES OF PRINCIPAL
AS A FUNCTION OF

S 0YR

1.98 LE+02
1.54TE4Q0
1.342E~02
1.7518+00
Ls4BLE+03
Ls180E-04
4.077T£403
5 194E4+00
£ 3TIE+D2
8.009€~01%
L+ 269E~01
1.2425~04
J.236E~02
1. 282E+00
2.733€E -Ca
2.587E-02
1.S09E~02
3. TBOE+ DL
1.860E-02
A LHIBEX02
1.132E5+02
7A020€%03

T.021LE4+03

1040YR

1,406E+02
1a.240E+00
1,142E~02
340685-02
F2P08E402
24033CE-12
2sLLZ2FE¥03
5.194£400
6. 143F+02
4,47 3803

5e219E-02
1«2B2E+00
T+049€-13
2+585E-062
2.527E-07
2e162E-01
1.031E-06
14327E+02
Fa238E+401
3.440F+403

3.441E+03

31

ACTIVATION
OECAY TIME (BA

30.,.0YR

4. BGIES0L
1.542E+400
14142E-02
22800E~09
12 BISE+00
0.0

1a821€£402
5. 193E+00
5. 28RE402
4.298E-12

1eZBBE~01

[
GaB85E-02
12818400

0D

22 STSE-02
1L+986E~26
2,291E-10

9.ta2E-28

84904E-01
24172E-01
T.405E+402

73409E+02

FEEID
SIS = 149

100.,0YR

9.ST2E~01
1 2529€+430
s la2E--02
Q.0
1.488E-08
0.0
1aS26E-02
S5e l9UE+DO
3.118E402
0.0
1.268€£~01
0.0
Lei98E-0OL
1.278E400
0a0
24839E-02
0.0
0«0
0.0
24197E~08
5362609
3. 2116402

32128402

CT RMUCILLIDES

T HM )
300.0¥R

1227€2-08
La292E400
1al4E-02
Dal
0.0
0s0
Sa737E-14
S 1B1E+00
6491 0E+01
0:0
L.26£E~01
DD
1220%E~-01
1« 27CE+00
0.0
2,44 1€-02
0.0
Ne 0
040
Vel
]
74733401

Te73RE+01

14 GKY

e AOUE-Z2
La372E+00
Lal39E-02
Da0
Dad
0.0
020
5. 150E+00
3.53%E-01
0.0
1.268E-01
D0
1.205E-01
L +2a0E+20
Q.0
2,1288~-02
Qe
0.0
0.0
0.0
Va0
B«395E+00

B.396E400

IN PWER SPENMT FUEL

10.0KY

0.0
4e 51 TE~O1L
lel1&E-02
0.0
Qo0
O« 0
0.0
A THIE4Q0
0.0
0.0
1.263€~-01
0.0
142G0E~01
BSa116E-01
DeQ
B.571E~03
e 0
G 00
c.0
Ow 2
2]
6+ 398BEr00

5o 399E400

L150.0KY

0.0
Bs61 9E--0S
Yo G72E--03
D=0
00
Cel)
0.0
FelBALZYTOO0
0.0
D40
ta.212E-01
0.0
LelB82€--04
A.218E~02
005
6aa33E-11
0.0
o.0
Qa0
0.0
G0
2+ %T2E+00

2.472E+00

2500 0KY

0.0
1.1326-13
Bed22E-03
de 0
Cu®
(2]
G.0
BaISRE-01
a0
040
1.133E~-01
Na0
1.0T6E~GL
2504£-04
0.0
T.963E-24
[ 2]
9.0
Ua G
0,0
Qa0
B.230€E~01

6.238€-01



D ISCHARGE

B8.830E~03
3.468E-05
1.054E-01
3.425E-08
2.417€-02
B.446E~-02
1.320E400
1.024E~01
1.9536-01
2.332E-02
1.026E+01
2.247€E-02
8.E14E+0C
2.454E-01
9.622E400
3.076E-02
1.593E-01
1.869E-0€
1.441E~0S
1.9635-03
9.76TE-03
8.720E-02
1.4505401
1.088E401
6+26TE+02
1.143E401
L. 702E+02
9.236E400
L.917E+00
7.487€~01
5. 795E-03
82184E-0F
8.399€E-15
2.881E-02
1 +378E%0Q
6.253E402
1.026E403
8.776E+400
2.03BE+0Q
2,346E-04
1.090E~05
1.866E-04
3.767E-01
1.342E+00
4,.172E+00
S.297E+0}
B8.945E+00
2.863E-01
7.876E-QE
6.040E~09
4,803E~18
0.0

3.421E-1L€
8.438E~-09
1.752€-08
3.960€-02
3.075€-01
1.538E-01
7.740E-03
1.006E-03
3.172E-06
4.442€-08
3.564E-11
S.710E-02
S 192E+00
1.13LE+00
3.169E¢00
1.489E+00
3.25CE-05
2.613E~08
7.291E-09
2.1036-15
1.553E~10
7.539E-07
1.133€--04
1.435€E-03
2.623E403

1.0YF

B+348E-0Z2
0.0

0e0

24524€E-10
0.0

4,539E-04
0.0

0.0

0.0

0.0

0.0

0.0

0.0

J+470E-LL
1.9734E-07
1. 721E-02
Le670E-0%
1.0B5E-0Q7
1.896E-12
Se035E--0%
24B05E-04
0.0

34892E-17
Be0Ol4E-04
20228E~01
5.930E+00Q
1.076E402
24942E-01
0.0

1.785€-01
0.0

3e674E-1E
[P

1«318E-04a
64877E~-04
4. TOBE+0C
1+40Q005E+01
24421E~0¢
S.433E-07
3.720E-07
24015E~L &
74425E-1€
1+337€-02
BeT72E-04
24123E-0Z
1«387E+00C
30 Q49E+Q0
2587E-01
T«652€E-18
3,B44E-2¢
3.071E-18
1.212E-2%
2.962E8-2€
S+464E-20
14122€E-12
1+ 920E--02
9« 425E~-04
3926E-02
0. 0

24907€E-0E
7.333E-2¢C
2+255€E~-1C
0.0

9+536E~0¢€
7+¢S18E--02
3.546E-02
3.23SE-03
3.02LE~-04
1+990E-12
84192E-07
6.S511E-12
Oe 0

1.553E-10
3.788E-12
5.878E-10C
2.8400£-04
1e346E+0zZ

TABLE A.S5.

240YR

T+892E-03
0,0

0.0

2.52aF-10
0.0

4.5S38E-04
Ce0

0.0

0.0

Q.0

0.0

0.0

0.0

3+466E-11
2.823€E-10
9.691E-05
L.670E-05
1.070E-07
L+896E-12
lLel12E-0S
1+367E-0S
0.0

34892E-17
8.624E-08
9.908BE-02
44532E+00
Qe330E+01
2.922E-01
0.0

6e321E-02
G0

1.767E-24
0.0

l1.044E-06
9+8F7E-06
S9.001E-02
24092E-01
2.420€-06
5.433E-07
S«926E-10
1.013E-15
Te425E-16
4.935E-03
2.842€~04
1.278E-0S
4+503E-01
3.072E+00
2e016E-01
T+652E-18
1.582E~31
2.194E-18
4.914E-38
3.392E-38
4.033€E-20
lel14E~12
1767E-03
3.3L1E~-04
LelB4E~04
0.0

2.905E-08
1+474E-31
3.188E-11
G0

1.862E-06
S5e5S8E~ 05
3.923E-03
1.149E-04
7+B6BE~06
2.876E-14
2.681E-08
6.502E~-12
0.0

1.553E~10
3.788E~-13
S.878BE~-10
3.854E-05
1.023E+02
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WATTS OF ACTIVATICN PRODUCT

AS A FUNCTION OF DECAY TIME

S5¢0YR

6.669E-03
0.0

0.0

2.524E-10
0«0

4.537E-04
0.0

0.0

0.0

0.0

0.0

0.0

0.0

3.455€E-11
24818E-10
L+ 730E-08
1.,670E-05
1.062E-07
1.B896E~12
5.590E-07
1.583E~09
Qa0

3.892E-17
1.075E-19
84719E-03
24.037E+00
6.286E401
2+864E-01
0.0

2.806E-03
0.0

0.0

G0

1+578E-07
7+5385-07
1+537E-0S
1.307E€-02
2.419E-06
S.4332-07
3e174E-18
1.28BE-16
Te423E-16
3+548E~-04
5.504E--05
2.785€-12
2,072E-02
1.450E+00
F+512E-02
7.652E-18
G.0

B.004C-19
Ce0

0.0

1.761E~-20
1.088E-12
1.379E-03
1.4356-05
3.2435E-09
0.0

2.900C-08
0«0

2.550E-13
0.0

1.384E-08
2.018E-09
Sa.343E-06
1.533E--08
4.452C-10
2.033E-14
2.677E-11
€©e847SE~12
0.0

1.553E~10
3.788E-13
S5.878E~10
1.594E-07
&.678E+01

10.0YR

5.037E-03
0.0

0.0

2.524E-10
0.0

44534E-00
0«0

0.0

0.0

0.0

0.0

0s0

0.0

3.437E-11
2.799E-10
S«TI90E-15
14670E-05
1.048E-07
1+896E—12
4.582E-07
% 4354E-16
0.0

3.892E-17
1+.550E-39
1.518E~-04
S54371E -0
3.257E+01
2.770E-01
0.0

1.567E-05
Qa0

0.0

0.0

1+401E-07
6:692E-07
1+474E-0S
1.307E-02
2+416E-06
5.433F-07
2.564E-20
4-136E-18
T425£-16
1.227E-04
3.597E-06
24824E-16
1e¢124E~03
4.149E-01
2:722E-02
7e6S2E—-18B
0.0

14490E-19
Vel

0.0

B4696E-21
1.047E~-12
S«l136E-04
7.689E-08
B8.086E-37
0.0

2.892E~-08
0.0

2.792E-14
0.0

4.092E-12
1.235E-09
3.798E~09
3e177E-13
3+063E-10
lel41E-14
2.538E-11
©+831E-12
0.0

1eS53E-10
3.788E-13
54878E-10
1.924E-11
3.384E+40C1

3040VR

1639E--03
0.0
0.0
245Z24E-10
0.0
4.523E-04
0.0
Q.0
0.0
Q0.0
0.0
0.0
0.Q
3.364E-11
2739510
0.0
1.670E~05
2. 956E-08
1+«896E-12
4.581E~-07
0«0
0.0
3+BS2E-17
00
1e394C--11¢
2.604E-03
24346E+00
24429E-01
0.0
1.506E-14
0.0
0.0
00
84703E-08
44.157E~07
1.474E~05
1.307E-02
2.407E-05
54433607
2.729€E~-26
4.403E-24
T4 75616
1,087E-0a
64556E-11
2+844E-16
7«668E-04a
2.784E-03
18256504
Te652E—-18
0.0
26 271E~-22
De0
0.0
245S49E-23
Be975E-13
1.792E~0%
9elZ8E-LT
0e0
0.0
2+859E-08
0«0
20425-17
0.0
1+618E—13
1:235E-09
3« 709E-09
2e265€E-31
3.063E-10
1.132E-15
2+387E-11
Be255E--12
Qe 0
1553E-10
3.788E-13
Se878E-10
24213FE~12
24610F 800

ELEMENTS
{BASIS

1004 0YR

3.223E-05

0.0
0.0

2.524E~10

0.0

4.485E-C4

0.0
0.0
0.0
0.0
0e0
0.0
0.0

341228-113
2.5428-10

0.0

167005
8.313E-08
1 +896E-12
4.578E-07

0.0
0.0

3892E-17

0.0
G0

2.005E-11
24353604
1+S69E-01

0.0
0«0
0.0
0.0
0.0

1.645E-08
7.856E~08
14474E~05
1 +305€6-02
2.374E-05
5:432€-07
3397C~47
S«481E-45S
7 «42EE-16
742 1F-05
1«696E-27
2+844E-10
2 904E-04
6«870E-11
4+507E~12
7 e652E~18

0.0

4.732€E-27

0.0
0.0

24386 7E~31
54235E~-13
6 ¢2S9E-07
2.821F-17

0.0
0.0

2.745E-08

0.0

24162E-28

0.0

1+618E~13
1+235E-09
3 709E-09

0«0

3.063E~10
3 .483E~19
L«351E~11
S54676E-L2

0.0

1«552E~10
34788E~13
S5.878E~-10
2.213€E-12
1.710E-C1

IN PwR SPENT FUEL

140 MTHM)

300. QYR

4.292E-10
0.0
0.0
2.524%--10
G.0
4,37EE-04
0«0
0.0
C.0
0.0
0.0
0«0
Qe 0
24522611
2.0S4E~10
0.0
1. 66%E~05
4496 IE-08
1+89%E-12
4.570E~07
0.0
0.0
3.892E~17
0.0
0.0

0.0
0e0
0.0
C.0
1.408E~10
€-72(E-10
1.474E-05
1.29€E-02
2.281E-06
S5«42EE~-07
0.0
Q.0
7e42€5-18
244915-05
0.0
20844E-16
Le8LZE~- 0S5
00
64532E-17
7e652E~18
0.0
4,732E-27
0.0
0.0
0.0
1.122E-13
G6e25CE—14
2e821E-17
0.0
Q0.0
2.446E-08
O.0
0.0
0.0
leb1EE-13
le235E£-09
3+ 70SE-09
0«0
3. 063E—-10
3«21 EE-29
1.09EE-11
24302E-12
00
1.552E-10
3.78EE-13
Se87EE-10
2.23132E-12
7¢390E-02

Le0OKY

3. 705E-27
00
00
2.523E-10
0.0
4.022E-0Q4
0.0
0.0
0=9
0.9
0.0
040
6.0
1.196E~-11
Qe7T37E-11
0«0
L «S66E-05
8e177E-09
1 +893E-12
4+.583E-07
040
00
3.892E-17
0.0
0«0
0.0
0.0
3e292E-02
0«0
0.0
0.0
0.0
C.0
R.178FE-18
3«306E-17
1+473E-05
1.265E-02
1986E-06
Se416E~07
0.0
00
Te4240-16
5246 05-07
Q0
2B44E-16
1+100E-09
0s0
64532E-17
7.652E~18
0.0
4.732E-27
0.0
0e0
0.0
Sel04E-L6
8.5276~35
2+821E~-17
0.0
0.0
1.632E~08
0.0
0.0
Q«0
1.6185-13
1+.235E-09
3.709E-09
0.0
3.063E-10
Oe0
12655-12
1.630E-12
0.0
1 «553E~10
3.7835~-13
5.876E~10
2,213E~-12
4.601E~-02

10.0KY

0.0
0.0
0.0
2.513E-10
0.0
1.354E-04
0.0
Qe 0
Os 0
0.0
0.0
0.0
0.0
B.12DE-16
6. 612E-15
0.0
1.632E-05
6.944E-19
1.895E-12
8.206E-07
0.0
040
3.892E~17
0e 0
0.0
0.0
0.0
3.032E~-02
Qs 0
0.0
0.0
0.0
0.0
0.0
0.0
1.467E-0S
S.310E-03
3.338e~07
5.26CE~Q7
0.0
0.0
7.417E-16
2.543g-28
0.0
22 844E-16
6.0
0.0
64532E-17
T+.64GE-18
0.0
AL.T22E-27
0.0
0.0
0.0
9+ Q4 BE—-29
0.0
2.821E-17
0.0
0.0
2.020E—11
0.0
Ce0
0.0
1.618E-13
1.234E-09
3. 706509
0.0
34063E-10
Qa0
B.451E-2¢
6+21EE-1B
0.0
1.549E-10
3.788e-13
5.857E-10
2.208E-12
3.980€E-02

100.0KY

0.0
0.0
0.0

2.417E-1 0

0.0

2.527E-09

00
0.0
040
0.0
0.0
0.0
00
0.0
0.0
0.0

1+327E~05

0.0

1.895€~-12
1+947E-07

0,0
0.0

3.892E-17

0.0
0.0
0.0
0.0

1.390E-02

0.0
0.0
0.0
0.0
0ed
0.0
0.0

1.409E-05
4.503E-04
©,013E-15
3.924E-07

0.0
0.0

7e346E-16

0.0
0.0

2+844C-16

0.0
0.0

6e532E-17
7.6196£-18

0.0

4.595€-27

0.0
0.0
0«0

3.010E-28

0.0

2+8B21E-17

0e0
0e0

24330E--23

0.0
Ce0
0.0

1.618E-13
14225E-09
3.680£~-09

0.0

3.063E-10

0.0
0.0
0.0
0.0

1.5186~10
3.7B0E--13
S.675E-10
2.163E-12
1.438E-02

2504 0KY
0.
Ce
a

oo o

2.265E-10
0.0
3.321E-17
0.0
0.0
0.0
Q.0
0.0
0.0
0.0
0.0
0.0
0.0
9-391E~0Q€
0,0
1.895€E-12
S.395E-08
0.0
0.0
2.892E-17
0.0
0.0
9.0
0.0
2.791E-03
0.0
0.0
0.0
C.0
T.0
0e0
0.0
1.316E-05
2.162E-05
T7-444E-28
2.409E-07
0.0
0aD
7.230E~-16
0.0
0.0
2.844E-16
G0
Ca0
€eS532E-17
7.568E-18
0.0
4.387E-27
0.0
Cu0
C.0
€. 359E-28
0.0
2.821E-17
0.0
.0
[PY]
Q.0
Qa0
0.0
1.618E-13
1.211E-0¢
2+638E-09
0e0
2.063€E-10
0.0
0.0
0.0
0.0
1.466E-10
767E-13
S«401E-10
2.089€E-12
3.835E~-03
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TRBLE Aeb . WATTS OF DRINCIPAL ACTIVATION PRODUCT NUCLIDES IN PWR SPENT FUEL
AS A FUNCTION OF CFCAY TIME (BASIS = 1,0 MYHW)

DEISCHARGE 1.0YF 22 0YR 5. 0YR 10.0YR 30.0YR 1G60.0YR 30C. YR 10Ky 10.0KY 100.0KY 250.0KY
R o € ANB39E-04 B8.539F 008 4,52BE~04 4.537E--06 24534E-04 4.323CE04 4+4B85C5~04 423T8E-I4 2.022F~04 J1¢334E-08 252709 3.321E-17
Ct. 35 1+670€-0€ 1eOTOE~O0E L2BTOE-0S 1a0T70E-05 14670E~053 1<670E~0S 1+6V0E~0S 12B6SE-IT 14666E-05 1.632E~05 1-327E-05 9.391E-0E
MM 58 Ss008E~01 24228E-01 De9NBE-02 BaTI9E~03 1.518£~04 1.393E~11 0.0 Q.0 0.0 0.0 0.0 0.0
FE S5 T2T724E 400 Se91E6E+00 $.5I2EH+00 240376400 S5.371E-01 2604E-03 2.0456E~11 0a0 Va0 Va0 0.0 040
ca z4d 421 74E401 12187E40C 3,262E-02 7.127€~07 1.217E~184 0.0 0.0 0.0 0.0 GaD 0.0 0.9
ct 60 Le21AE402 LaNBLE4ADE 9.327E+01 6a28HE+01 3.257TE+01 2, 345E400 2,353E-04 B.B4L5E~16 0.0 Ga0 0.0 Va2
NI 59 3.3076-02 34307E~0Z 3.307E-02 3.307E~02 3,307E~02 3,306E~02 3,304E-02 3229€E~02 3.27BE~02 32032E-02 1+3906~02 3.791E-03
NY 63 2eB3YE~0Q1 2.B511E~01 24591E-01 2.533E~01l 2,440E-01 2,098E~01 1.238E-01 2.-733E~02 1 .406E~04 0.0 00 0.0
ZN €5 Sa0%2LE~01 12785E~01 £.321E~02 2.806E-03 1.567E-05 1.506E-18 0.0 G0 D0 0«0 [ R ] %)
ze 93 1e474E~05 12474E~0S 1a474FE-05 124745~05 14474E-05 1a474E-0S 14a74E-05 1,47 4E-05 1.4736£-05 1.367E-05 1»309E-05 [+316€E-05
Zn 95 2,461FE+02 4o TOGESN0C B2999E~02 6.292E~07 14608E~15 Qa0 00 (a0 040 Cu 0.0 040
NB 93K 1,200E~0€ Q1E~0€ 3+1S3IE~06 S473I3E-06 Fa2Z40E~DG 1+638E~05 24123E~0% 26 13EE-~05 2.134E-05 24 (26E~C5 2,081E-05 L.907E~CS
N8 94 14307E-02 1»307E—02 1,307E-02 14307E~02 1307E~02 143066~02 1+303E-02 1294E-02 1.263E~02 Q.289E-03 4.298E~04 2.5852€-06
NB 95 2+366E+02 1+003C+01 1.959E~01 1,.3236~06 0s0 0«0 D0 0.0 0i0 0.0G 0.0:
SNLLIGM F44BAEHOC 12221E400 2.344FE<01 1,.087E-02 1»3i84€~13 0.0 Vel 0.0 0.0 0.0 0.0
SN12IM 14 1636-03 1.147E~0Z 1.131E-03 1.08B5€-03 7266804 2.8036~04 1.81EE~05 1.10GE-09 0.0 0 0.0
SNLIZ23 1.050E400 1479E~01 2.094E-0D2 S.309 0% 3.221E~09 3.043E~26 0.0 Ge 0 2.0 s 0 0.0 0.0
$B12S 4.99EH00 30 9EBTEHL0C 3B4072EH+00 1.450E+00 44149E-01 2. 784E+03 6.870F—11 0«0 LR 0e0 VaD 0.0
TE125M 22BLAE--0L 2486ZE~01 2.015-01 9512 ~02 24.7226-02 1.826FE-04 4.507E-12 30 00 0s0 0.0 0.0
suMTaY H54646E+02 1+34SE+0Z 140238402 €e677E4+01 3.3B4E401 246095400 1.709E-01 7,38 Hi+02 4.601E-02 3.980E-02 1~438E-02 2,.835E-03

TCTAL 2406236402 1.3456E+02 1.023C¢02 5.678E+01 F.384E401 2.6106400 1.7190E-01 7.39(E-02 4.601E-02 3.980E-~0Z 1.438E-02 2.435£~03



EMEAN

14500502
2.5Q0E-Q2
3750E-02
5.7508~-02
B.SQQE-0Q2
12S0E-01
2.250E-01
3+750E~-01
54750E-01
8+500E-01
14 250E+00
1«7S0E400
2+250€E400
247502400
3+500E+00
540005+00
7+ 000E +00
1.100E+01}

JOTAL

MEV/SEC

EMEAN

1. £00E~-02
2«SQ0E-02
3e?750E~- 02
S5.750E-02
8.5005-02
1. 2508~01
2.25 o1
3e750E-01
S 750E-01
B.500FE-01
1.2508+00
L+ 7SOE+00
2. 25CE+00
2.7502400
3.500E+00
50006400
7+Q00E+00
1L+ 100E401

TOTAL

GAM POW

DISCHARGE

3.500E+15
9.923E+1 4
A4.232F+14
642565414
3.57FE+14
2.48SE+14
S5.514E+1a
4.076E+1 4
34535415
T7+279C+1S
Bs 700C+1 4
S+103F+14
2«131E+14
4 .248FE413
2.540E4+12
7.939E+40S
T7+5C2E+11
8.821E+0E

1.948E+1 €

1.123E+1€

DISCHARGE

5.250E+07
2.481E407
1.587E+07
3+597E407
3.041E%Q7
3.106E407
1.241E+40CE
1.573E+08
1.985E+406
6+136E+09
1. 083C+09
8.4930E+08
4.7GSE+0E
1.,168E+0¢€
B8.889E40C
3.969E+04
S+296E+06
9«70G3C+03

1.123E+10

1.800E+03

1.0YR

2.826E+1
7 «562E+1 2
9. 990E+1L 2
2.546E+12
Ge886E+11
6.513E+11
3.247E+1 2
1.693E+1 2
2.373E41 2
1.082+1 4
S5e115E+1 4
4.439E+1C
3e276E+0S
B 7TBOE+QE
4.873E-02
1+451E-02
9+414E~0Q
Se953E-0€

7. 817TE+14

7+552E+14

1.0YF

4.239E+0E
1.821E+0€
3. TAEE+QE
1.464E40€
84403E404a
S.141E+04
T+306E+0QE
643465 +0€
143648407
Qe201E+07?
6e393IE+QE
T.767TE+04
Te3725402
24417E401
1. 706E~07
T7+255E-0E
6«590E-0%
64S29E—-1C

7. 552E+ 08

1«211E402

TABLE

18 GROUP PHOTON RELEASE RATES,

BAS1S=
2.0YR

1.673E+13
4.053E+13
TeSASE+L2
1.591E+12
64323E+11
J.974E+ 11
2.302E+12
1,314F+13
1.695E+13
2.973E#12
4.479E+1 4
2+496E+09
2.381E+09
7a346E+05
7.826E-03
2.330E-03
1.512F~-0a
9«560E~06

S5.507E+1a
5.793E+14

18 GROU
BASIS=

2.0YR

24510E+05
1013E+06
24820405
9.148E+04
53756494
4.96T7E-04
Se179E+0S
4e929E+05
9 TABE+06
2.527FE+06
5¢598E+08
4+36BE+03
S+356E403
2.020E+01
2.739E--08
1.165E-08
1053€-09
1+052F-%0

Se793E+08

92806E+01

34

A7 PHGTONS FROM ACTIVATION
AS A FUNCTION OF CECAY TIME (PASIS

ONE METRIC

5¢0YR

Q.SBEE L2
1Le358c+13
3.784E 412
9.889E+11
3s2746£ 411
2.228E+11
1.088E+12
6e206E+12
Te968E+12
1.664E+11
3.016E+14
1.500E+08
1+.599E+09
4,94 72E+06
34252E-05
9.672E-06
6e276E~07
3.969E-08

3.456E %14

3.851E414

P SPECIFIC
QNE METQIC

Se0YR

1.433E+0S
3+394E40S
14192 #05
S5.686E +04
3.35S4E+404
2.785E404
2.4848E+05
2.327E 406
4+5STIE+0C
1:415E+05
3. 7702+08
2+ 625E+02
3.597E+03
1+350E4+01
1.138E—-10
44.836E-11
4,393€-12
4+365€—-13

3.8S1E¢08

64 173E+01

PRODUCTS IN RPWFE SPENT FUEL
= 10 MTHM)

PHITUNS/ SECOND

TON OF INITIAL HEAVY METAL(MTIH4)

10.0YR

4.670E+12
4,039E+12
L.288E+12
4,89T7TE¢L
1.943z¢11
9+590E+10
3e.2182 %21
lLe779E+12
2.279E%L2
9«E679E+L O
L.S€3E+14
Se863E407
B8.282FE+08
2.563E+06
1+328E-07
3.449E-08
24233E-09
Ls414E-10D

1.715E+14

1.977E+14

ENERGY RELEASE RATES,
TON OF INITIAL

10.07R

7+005E+058
101 0E+05S
84.754E+04
2.816E+04
1-652E404
1.199E4+04
7248 0E+04
£.672E+05
14310E+406
B.227E*0A
1.953E+08
1.026C+02
L+8E3E+03
7.047E400
4.,647E-13
L.724E-13
1.563E-14
1.555E~15

1.977E+08

3.170E+01

30«07R

4.169E+11
8e153E+10
3. 7Z5E+10
34420E+10
1,347E+10
5.618E+09
3.794E+0Y
1.278E+10
1.577E+10
8+876E+10
1.126E+13
1« 162E+07
S« 96SE+07
1. 846E+05
1+4231E-07
3«346E-08
24167E-09
1.372E-10

1.157E+13

100.0YR

7+104E+10
4. 97SE40Q
13276409
7« 04BE408
2.905E+08
1« 295E+408
B8s069E+DT7
2.882£+08
2.659E+08
Be76SE+10
1+130E+09
4412€E+04
Se5836403
1.851Et01
1«147€~07
3e.34¢cE-08
24167E-09
1+372E~10

1«679E+11

30C.0YP

2412€E+10
1.834E+ 09
T+ 08€E+08
©e32€E+08
2+74GE+038
1. 26EE+08
7«91 32E407
F.951£+07
8e92GE+07
Be69EE+10
1. 91 €EE+0a
T+ 7OTE+01
1.341E-04
1.53C0E-07
1.122E-07
3.34¢E--08
2.16¢E-09
1.37zZE-10

1«12CE+11

1e4 17E+13 T+7SEE+L0 T7.428E+10

30.0YR

6.4 253E+03
2.038E+03
1.397E+03
1.967E403
1.145€+403
7.023£+02
Bs537E+02
4«TI3E+03
9 CCOHEHO3
7.545E+048
1+407E+407
2.033E+01
1«342E4+02
5. 076E-01%
44310E-13
1.673E-13
1+4517E~34
1.509E-15

1.417€+07

24272E+00

100.,0YR

1.06€E+03
1.245€402
4.978E+01
4.052E+01
2,862E401
1.618E401
1816E+01
1.082E+02
1529E+02
7 «853E404
1.413E%203
7e220E-02
14346E-02
S5+091E-0S
4.014E-13
1.673E-13
1+517E~14
1 «509%~15

7+755E+04

1+243E-02

MEV/WATT-SEC
HEAVY METAL(MTIHM}

30C.0YR

3.187E+02
4. 58¢E401
246425401
3.6382001
24337 +01
1.582E+01
1.781E+01
3. 7326401
50134CH01
7«391E+04
2e394E-02
1,34 cE~-0a
-10
~13
3.927E-13
1-673E~13
1-517E~-14a
1.50%E~-15

748 EE+0A

1+1948~02

1.0KY

6 .860E+09
8.937E+408
S«131E+08
5.962£+08
2.620E£+08
1.234E+08
7. T702E+07
6« 072E+06
24107E+06
BeaB2ELLO
1.602E+04
14962E+00
3. 048E-07
1.525E-07
1.122E-Q07
3.3456£-08
2.166E-09
1+371E-10

G+416E+10

Te234E£410

1«0KY

1.029E+402
24238401
1.923CE+01
3.42582+01
2.227E+01
1.542£+01
1+733E401
2.28CE+00
1+211E+00
T-210E+04
2+002€E-02
2:909E-Q6
6.849€E-13
4.194E-13
34925E-13
1+673E-13
1.516E-14
1.509€-15

T .234E4+ 04

1.160€-02

10.0KY

4.2B4E+09
5.897E+08
3.465E+08
4., 155€E+08
1.897E+08
S+113E+07
S5« 725E+07
3.035€E+0%
1.343E+05
64238E+10
1.430E+04
3.140€E--06
3.038E-07
1.522€E-07
1.119E-07
3.338E-08
2.162Z-09
1+4369E~-10

6.836E+1L0

5¢31BE+10

10.0KY

€-426E+01
1le474E+01
14299E+01
24389+ 0L
1.613E+01L
1.139E+901
1.288E+01
1«138FE+00
7.720E-02
S56303E+04
L. 788€~-02
Se298E-12
6+835E-13
4,186E-13
3e917€-13
1a669E~-13
Le513E-12a
1.505E~-15

5,318E+04

84525E-03

100.0KY

1.014E+09
3.555E+07
2.075E407
2.572E£+07
14254E+07
6+396E+0¢€
4.661E+06
4£.7T21E+05
1.091€+05
2.887E+09
1«4L9E+04
3«101E-0€
2.975E-07
1.491E-07
1096E-07
3.270E~-08
2«.L17E-09
1.340E~-10

4.007E+09

2.47SE+09

10040KY

1.521E401
B8.88FE-01
7«780E~01
14792E+400
1.0656E400
7.995E~01
1.049S4Q0
1796501
6.271E-02
24454E+03
1e774E~-02
S5.428E-12
6«694E-13
4.200E-13
3.837E-13
1e6356~13
1.482E~-14
1.474E~-15

24475E403

3.968E~-04

250« 0KY

B.154E+08
Ea686E+06
4.62SE+0QE
S.707E+0E
2498 7E+06
1.66£€E+0E
1+525E+08
2«549E10S
7.720Ct0a
1.714E+07
1403E+404
3-.052E-06
24374E~-07
1.440E-C7
1.059E~07
3+158€E~-08
2«04 5E-09
1.295E-10

B4580E+40E

2.848E£+07

250, 0KY

1.223€+01
2.172E-01
1.733€£-01
2.282E~01
2.539€E-01
2.083E-01
3.432£-01
G.559€E-02
448439E-02
1.457€E+01
1+754E-02
S5e342E~-12
€+456E-13
2+960E-1L3
2+706E-13
1.579E-13
1.432E-14
1.4232E~15

2.828E+01

4,565€E-0¢C



35

TAELS Aa8a GRAMS Cf ACTINIOE SLEMENTS TN fwR SPENT FUEL
AS A FUNCTION DF DECAY TEIME (BASIS = 1.0 MTHM)

DUSCHARGE t.0¥F 240YR s.ove 10.0YR 30.0¥YR  100.0YR  300.0YR 1.0KY 10.0KY 100 OKY  25040KY
N HE 2u1TTE-01 4.08BE-0) 42806E~01 6.126E~01 S4318E~01 1.800E+400 S.316SE300 1,23PE401 2. 604E401 TJ1T7BEH0L 14528402 1.TSHEFOD
SF 1a234E~06 2.8B5C-0€ 3,986E6-06 £a706E-06 14056€-05 20051E~06 2 2976E-05 3.461E-05 4.B71E~05 1.743€-04 6.153E-04 1.147E-03
T 8.882E~13 2.216E=~12 3.314E-12 52479 ~12 6,854E-12 6:.3716-12 3.414E-12 1,04¢E-12 1.973E~12 1.956F~11 138910 1.857E-10
Pa 1.7406~07 64902607 1,50TE-06 6.079E~06 1.653E-05 6.154E-05 1.688E~06 2.79CE-04 7.835E-04 2.290E~01L 2.506E401 9.886E401
81 B8,701E~11 {2B60E~10 2,685E=10 42570610 6.634E-10 1.487E-0F } 2423608 3,20$E=07 1.542E~05 2.306E-02 7.310E400 4,34 86401
PO 50987E=14 L4652E—13 3.401E-23 (+603E~12 B.T62E~12 1,3926-10 3.20€E-09 42656608 6.805E~07 2.914E-05 2,311£-04 2.7445-04
AT 34205E-2C 3a290E 20 3.6306-20 44344E-20 9.241E-20 5.455€-19 S.0226-13 7.808E-17 1 028E-14 2.323E-13 4,7126-13
an 20135E-1Z 3421TE-12 S.6326-12 Ba26TE-12 24111E-11 1a731E~10 1.6955-00 1.9886-08 Bi513E-07 6.752E~06 B.01BE~06
R S43326-1€ 6.786E-16 14119615 1.864E—~15 4,98BE~15 1.8286-14 B.a87E-14 B.430E-13 9,4506-11 2.117E-09 4.2898-0%
RA 3.TPOE~0E 6.012E-08 1.485E--07 Bu7S4E~07 24884E~05 2+650E-05 2064 IE~04 3.093E-03 1,3Z4E-01 1.050E400 1.24 TE4NC
ac 44060E~09 9.3B81E~0S 1.470E+08 3.059E~D8 5.693E-08 1.608F~07 5.160E~07 1.52 LE~06 5.194E~06 8,962E~05 3.209€-04 3.975-0a
™ 1e324E-03 1.941E-~03 2.563F~03 4.4436~03 7.03JE~03 2,106E-02 7e87HE~02 2, 5TIE~01 9.334E~01 GiBI9E+00 7050401 1.091E402
_PA ZaTHAE~04 Z4853E~04 2a931E-04 3.162E-04 3.598E~02 5.097E-04 1-083E~0F 2.601E~03 7.997E-03 TiSS9E~02 4.816E-01 5.887E-01
] YBSE2EY0S FaGO2EF0E 9.562EH05 9.562E405 VLSE2E405 U.563E05 $.56IEH05 956 LE4GE .SETES0S 9.SOLEH0S G.6F45405 9.53TEH0S
S NP 5.28VE402 4,428C402 4.430E+02 4. 44DE+02 4 4T1EHFO2 4.709E402 S.903E+02 A.B7SE+02 143195403 L. 6TOE+03 1.622E403 1.585E+03
e 9.058E403 9,106E+03 9.0528+403 B,901E+03 B.6O1E+0T Ba204E+03 7485726403 7T.721€403 7.4526403 6.TA3E402 2.9B0E402
~AM L ISEE402 1. 7IZEH0Z 2+27BE+02 3. 761E3202 S.7BEE+02 1.021E+03 1,.178E+403 9. 83SC+02 3.385E402 7+334E£-03 1.912E~07
cm Fo104E401 2.114E+01 1+84BEH0L 126005401 1.330E401 64333E+00 5+AB4E~01 'R,0B4E-01 1.925E~01 7.547E-02 4.802E~D4 2.083E~04
B8X LaU27E~07 @4658E~08 Z4112E-06 1+P6TE~09 34T6BE-11 5.066€=18 1+589E~22 1457 EE-22 1.5338-22 1,071E-22 2.970E~24 7.566E~27
cF 3aTEOE=0E 94185E-0E 14154E-07 1.299E-D7 La2%5GE~07 14425E=07 9+411E-08 6436SE-08 1,6596~08 1.069E~12 1.05TE-19 2.692€-22

3 Pa0VEE~12 64542E~14 2.6006-18 1.553E~45 1.6Y8E-17 1.772E-256 0.0 0.0 0.0 0.0 0.0 0e0
TOTAL FaEHDEHDS DeB60ELOS D.660EDS 9.660E405 F.660E+05 S.660E+05 D.660E405 Y.660E+05 F2860E+05 F.660E+05 F.6G0E+05 $.HH05+0S

TASLE A9, GRAMS OF SRINCIPAL ACTINIDE NUCLIDES IM SWR SPENT FUEL
AS A FUNCTION OF GECAY TIME (BASIS = 1.0 MTHM)

DISCHARGE 1.0Y% 2.0YR Sa0YR 10.0YR 30.0YR  100.0YR  300.0YR 16 0KY 10.0KY  100.0KY  250.0KY
u23s T.O5BE+03 7.9SBE#03 7.959E+03 Ta959E+03 7T.9G0E+03 7uOE3E+03 7a9T2E 403 B.00 LIE+03 B.099E403 9.20SE403 L.271E+02 1.299E404
V236 3.959€+03 1.960E+03 3.960EH03 B.961£403 3.962E403 3.96TE+03 I.9B3E+03 8,031E+03 4, LBIE+03 54a53E403 6.229E+03 E.201E403
PEEL] G 4A1EHOS DL R41E+0E DabB1ELOS C.ALIEFCS 9,44 18405 9.441E405 9. 441E405 G244 IEFIS 92441E405 D4441E405 9.482E405 Se442E+0E

NP237 4.21EEH0Z 4, A28E40E 4.AB0E+02 4.440E402 A+471E+02 4.709E+02 5.903E402 BaB7GE402 1.419E403 1.670E+03 1.622E403 15456403
PO239 449306403 S,035E+02 S.0356+03 5.035E+03 5,0346+403 S5.031E+03 $.022E+03 4.994E+03 4.900E+03 3,8196403 2.893E+02 3.843E+00
PU240 2.208E4032 2.308E402 2,308E403 2,310£403 2,3116+03 2.3136403 2.301E403 2.2526E403 2.0926+03 B.0STE+02 5.7796-02 2.5156-06
oynal $.223E403 1.168E403% 1a111E403 926156402 7.55BE+02 2.886E402 9.928€400 B.51CE-04 1.8560E~04 B.92BE-05 S.8028-08 2.822E-13
aM2a1 2.984E401 B4723E401 1,418F+02 2.902E402 4.927E402 VaISBE+0Z 1,093F403 B.00YE+0Z 2.60SC402 2,821E~03 1.742E~06 Ba924E~12
SUMTDY 94650E405 9.651E 406 9.651£405 V.E51E40S 9.651E+05 9.651E+05 92651E405 946516405 9u651E+05 9,651E+05 9.650E40S Sa650E405

TOTAL GeGEIELDSE DuBBOE4DE Yo6GIEFDS CO6BIE+0S SeBHOE+0S F.660E+05 9. ECUEHIS FaH6CEHDS 9,.6606+05 9,660E405 F.660E4+05 F+.660E+405



TL
PB
B1
PO
AT
RN
FR
RA
AC
TH
PA

NP
PU
AM
N

CF
€S
TOTAL

TL207
PB209
FB210
PB211
Pg214
81210
81211
81213
81214
°0210
PO213
PD21a
eQ2ts
Po218
AT217
RN219
rN222
FR221
nA223
RA225
RA226
Ac22s
acz27
TH227
TH229
TH230
TH23X
TH234
PA231
" A233
PA23aM
u233
uzze
u23s
uz36
uz3sg
NP237
NP239
PU238
°u239
PUZaq
PU241
pPy242
AM2aL
AM243
cM242
CM2a4
SUMTOT

TOTAL

DISCHARGE

2e6Ll5E-Q4
T+275E-04
7.275E-04
1.1935-02
1.529E~-07
T.274E-0%¢
1456%E-07
7«275E-04
5+328€E-06
L. 070E+CO
L.089E400
2+302E407
2-2a7%+07
4.705E+09
1-612E405
4.02LELCH
6.1225-04
4.576E-0¢6
1.767E~07
4.616E+07

DISCHARGE

2.61L5E-07
1.531E-07
4.589E-10
2.623F~07
14385508
4.63TE-10Q
24623E-07
1.529E-07
1.385E-08
2eST6E—-10
0s0

l.811E-08
2623607
1.385E~0¢&
1.529E-07
2.623€E-07
1+385E-0¢
1.5295--07
2.623E-07
1.597€E-07
1,384E-08
1+529E-07
24925807
2,697E-07
S.025E~-08
243087 -05
7+375E-01
3.178€E~01
1.2324E-08
2.941E-01
3e2255-01
Le365E--05
1.123E+00
Le721FE-02
2.562F-01
3.175€-01
3.048F-01
24207E+407
2. 135E+03
3.072F+0N2
542606402
1.261€405
1a 738E+00
1.024€2402
1.70SE401
J.85TE+VS
12S26E4¢03
2.224E+07

4.616E407

1.0YF

64524E-04
1.815E-a2
1.845E-03
2+97F7E~-Q2
Se162E-CE
1.814E-03Z
6+093E-08
1.815€-02
T«304E-07
2.3665-01
6.303E-01
le 7S4E+00
1« 740E+01
1e233E40€
3.241E4+02
SaTIBEFO2
Te 636505
4.,017E~-0¢€
L «236E-10
1+334E+0¢€

1.0YFR

6.775E-07
S.1626--0¢€
1.052E-06
6. 793E-07
2.602€~-0¢
1.052E-05%
6.T24E-07
S+ 162E-0¢€
2.502E-0€
7.184E-10
5.050E~0¢€
2«601E-0E
6.794E-07
2.6026-0¢
Se 162E-0¢
6. 792E~07
2.602E-0E
Se162E-0E
6.794E-07
Se 162E-CE
2.502E-0€
Se LB2E-QE
6+ 788E-07
6.701E-07
S.162E-0€
3.321E-0€
1.721E~02
3. 175E-01
1.277E-05
3.1238-01
3.1755-01
1.516E-0%
le129E+00

721€-0z
2.5636~01
3.175E~-01
3.1235~01
1.707E+Q L
2.34BE+032
3+131E+02
S:261€402
1+201E+0¢
1.758E£400
2.995€402
1. 707E+01
8.255E402
1,469€403
1.334E405

14334E40S

TACLE A.t0.

2.0YR 5.0YR
F«T7SBE-C4 14613E-03
2+714F-03 4.485C-03
247T18E-03 4.483E~0G3
4.652€E-03 7.357E~-03
52:312€E-08 5.845E-03
2-7T14E~03 4.4B5E~03
©.T7TB0E-0DB B.9DDE-08
227T14E-032 4.,485E~03
111 7E~06 2.272E-006
3.375SE-01 3.393E--01
€6+304E--01 6.3t1E~-01
Le760E+0Q0 1777E+00
1+740C+01 1.740E 501
1.177€+05 1.023E+05
Sel1SE+02 1.021E+03
3+180E+03 1.293E+03
3-462E-05 3.2255-06
J.6B8E-06 2.8567E~06
4s850E—-11 32.086E-12
1a218E+0S 140455105

TABLE Aalle CURIES

2.0YR S.0YR
L6206 24210E-05
S5e312€6-08 S«845C-08
240565-09 84.801E~09
1+06S5E5-06 2.216E-06
4.259€E-08 1.182E-07
2.097E~09 8.802E-09
1.065E-06 2.2106E-06
S5e312E-08B S.+845£-08
4.259E-03 le1B9E~-07
1e493E-09 7.142E-09
S5.197E-08 5.719€--08
4.258E-08 1,18%9E-07
1.065E-06 2+21EE~08
4.,260E-08 14190807
S5¢312E-08 S.84SE-08
L 055E-06 2.216E--0%
4:260E--08 1.190E-07
5+312E-08 S5.8456-08
L+06SE-06 2.216€E-06
S5e312E-08 5.845E-08
4.260E-08 1+190E-07
5.312E-C3 S5.845E-08
1.063E-06 2.214E~Q6
1.050E-06 2.186E-0€
Sa312E-08 S5.B843E-03
4¢341E-0Q05 7«435E-0Q5
1.721E~02 1.721E-02
3.175E-01 3.175E-01
1-314E-05 1.423€-05
Je124E-01 3413LE--01
3,175E-01 3.175E-01
L+68TE-QS 2+ 092E—0E5
1+136E+00 1.15£E+00
1.721E-02 l.T721iE-02
2+563E-01 2.563E-01%
J.175€E-01 3.175E-01
32124E-01 3.131E-01
1.7Q7E401 1.706E40L
2.3652E403 24315E+03
3.131E£402 3a131E+02
Se26Z2E402 S.265E+02
1+4145E+05 9.910E+04
Lle758E400 1.758E400
4.870E+02 Ga963E+02
1.707E401 1.706E+01L
1.752E+03 1.969E+401
1.418E+03 1.260E 103
12124E+05 1.046E+0S5

1.218E+05 1.046E+05

10.0YR

2.020E-03
S.615E—-03
5.615E-03
Q.209E-03
6+995E-08
S«614E-03
1.268E-07
5.615E-03
4.190E-06
3.405E-01
6+333E-01
1.804E+00
1. 739E+01
8.097E+04
1471€E+03
1.055€+03
6e176E-08
2.075E-06
3.130E-14
Be376E+04

OF PRINCIFAL ACTINIDE NUCLIDES
AS A FUNCTION DOF OQECAY TIME =

10.0YR

4.112E-06
6.995E~-08
3.929E-08
4.124E-06
3.364E-0T
3+929E-08
4.124E-06
6.995E-08
3.364E-07
3.922PE-08
6844508
3.363E-07
4.,124E-06
3.364E-07
6.295E~-08
4.122E 06
3.364E-Q7
€e395E-08
4.124E-0Q5
6.995£-08
3.364E-07
6+.995E-08
4+120E-06
4. 006T7E--0O
6.995E-08
1.271E-05
1.721E~-02
3.1755-01
1.605€E-05
3153601
3-175E-01
2.7T78E-09
1.18BE+0Q
1.721E-02
2.564E-01
3.175E-01
34153E-01
1.706E+01
2.226E403
3.130E¢02
S5.26BE+02
7.790E404
1.758E+00
1.692E+03
1.706E+01
2.973E400
1.041E+03
Se374E408

B4376ET0G

CUR 1ES OF ACTINIDE FELEMENTS
AS A FUNCT IGON OF DECAY TIME

30.0YR

1.870E-03
5.188E-03
5. 188E-02
8.505£-03
1.488E-07
S5+ 187E-03
3.093E-07
S54187€6-03
1.178E--05
3« 403E-01
6«500E-01
1.909E+00
1737E+01
3.249E+04
3.237E+03
4.,939E+02
B.924E-15
. 549E~07
3-306E-22
3.624E404

30,0YR

1. 161E-05
1.488E-07
€ .253E-07
le164E-05
24.385E~06
6e283E-07
1. 164E-05
1.488€-07
2.385E-06
54253607
1« 456E-Q7
24384E-06
14164E-05
24385606
1.488E-07
14164E-05
2+4385E-06
1+48BE~07
1a164E-05
1 +4BRE-0O7
243B5€-08%
1.4B8E-07
1+163E-0CS
1«1482~05
1+488E-07
3+S1TE-02
1.722E-02
3.175E-01
2.323€-05
3+320E-01
3.175E-01t
5 602E-05
1.3052+00
te722E5-02
2e567E-01
34 175E-01
3.320E-01
1.702E+0Q1
1.901E+02
3+ 129E402
54272E+02
2.974E404
Le758E+00
3.213E+03
1. 702E401
2+ 706E+00
4+ 841€E+02
3+4622E4+04

3.624E+04

(BASIS =

100.0¥YR 300.0¥YR
2.853E-0a
2.717€-03
2.7T17E-02
% +434E--03
B+800E~07
2.702E-03
1 «395E-08
2+4703E-03
3.B22E-05
3.387E-01
Te322£-01
2e190E+00
1.734E801
2.9565+03
3+774E403
J652E401
6.183E~16
3.923E-07
0.0

6. 78BEE+03

2.483F-04
9.736E~ 04
2. 73GE-04
1.482E6-03
8.087E-06
Ta 564
9. 60
7+64TE--04
1.1826-04
3.398E-01
9.4426-01
2.503E+00
1.72IE40%
1.0525403
2. 76 7TE+03
B.635E-01
6.1385-16
2456 zE-07
0.0

3.841£403

IN PWR
(BASIS 1.0 MTHM)

100+0YR 300.0¥R
3.723F-05
8.+800E~07
1 .241E-05
34734E-05
2.619E~QS
1.441E-05
3+734E-05
B8..800E~07
2619E~05
1 +441E-05
8.61L0E-07
2.619E~03
3+734E-05
2 «620E~05
8.800E-07
3.734E-05
2620805
8.800E-07
3.734E-05
B.800E-07
20620FE-05
8.B00E-07 Ba0937E--06
347349E-05 l.101E-04
3682E-05 1.08€E-04
B8+800E-07 8.087E~06
1.273E-03 4.490E-03
1-724FE~02 14730E-02
3el175E-01 3417
4.B879E-05 1.21%€-04
4+41863E-01 6.2&2E~-01
3.17SE~01 3.175E~01
1+703E~-04 6.307E-Q4
1.594E 400 1.90€E+00
1+724E-02 1.7302-02
2+578E-Q1 2.€05E-01
3.175€-01 3.17€E-01
4.1636-01 6.262E-01
1.6981E+01 1.66CE+01
1.095€E+03 2.264E+02
3.123E402 3.10€E+02
Se246E402 5.137E+02
1+023E+03 B8e4771E-02
1.758E400 L.7S7E+00
37536403 2.74SE+Q3
1e5621E401 1.660Ct01
1.96TE400 T.90CE-C1
3.321€+01 1.S72E~Q2
€+ 782E+03 3.83%E+403

1. 09EE-04
8.087E-06&
2.092E-04
l1e101 oa
2+ €1 4504
2.0926E-04
Le101E-04
B. N8 7E--06
2e614E--04
2.0926~04
7+912E-06
24 61 E-04
1«101E-04
2461 45-086
8.087E-06
1.10%E~-04%
2. E13E-08
B+ 087506
1.101E~04
B.0BTE-06
2~61 9E--04

6+ 780E+03 3.861E+03

IN oWP SPENT FUFL
1.0 MTHM)

1.0KY

3.777E-08
G6e619E-03
6«619E-03
Qe6T7E-03
1.257E- 04
3.4366-03
1.309E--04
3.562E~-03
5:014E-02
3.524£~01
1.319E+00
2.593E+00
16545 +01
T=844E+02
Q.101LE+O2
7.638E-02
S5+966E-16
6.519E-08
0.0

1.7L5E+03

SPENT FUEL

1. OKY

3.746E-04
1.257E~-04
3.058E-03
3.75
3.059E-03
3.058E~-03
3:.7STE~ 04
L.257E~04
3,05%5--03
3.058:--03
1.230E-0G4
3.058£~03
3.757E-04
3,059E-03
L, 257E~-04
3.757E~0C4
3.059E-03
1.257E-04
3.75TE~-Q4
1.257E~ 02
3.05%E-03
1e257E-04
3.757E-04
3.705E~04
1.257E~04
1.68a5~-02
1.751€E-02
3.175E-01
3.756E-04
1+000E%00
3.175E~01
3.2202-03
1.984E+00
1.751E-02
2.711E-01
3.17SE-01
1.000€E+400
L+554E+01
Q+667E-01
3.047E+02
4.769E+02
1.917€~-02
1.755E+00
Be945E£+02
1.5545+01
J.246E~-Q2
S.742E-11
1.715E+03

1.715E+03

10.0KY

3¢ 217E-03
2+ B20E-01
24820E-Q1L
4., 126E-01
1.655E-02
1.346E-Q1
1466 0E~02
1,511E-01
24012802
5.258E-01
1.,499E+00
2.681E+0Q0
T+852E+00
4,229€E+02
6+684E400
1.582E-02
4.16BE~168
1.698E~-12
0.0

4.434E402

10.0KY

3.560€£--03
1« 65SE~02
1.309E~-01
3570E-03
1+4310E~01
1.309E-01
3.570£-03
1.655E-U2
1.310E~01
1.309E-01
1. 619E-02
1.309€E-C1
3.570E-03
1.310E-0k
1+655E—02
3.570E--03
1.310E~21
1.6855E-02
3.570E-03
1. 655E--02
1.310E~01L
1. 655E-02
34570E-03
3.,521E-03
1.655E-02
1.683E-01
1.990E~02
3.175E-01
34569E-03
1.1 78E+00
3.175€-01
a, 81 6E~-02
1.%42E+00
1 990E-02
3.529E-01
3.175E-01
1.178E+Q0
6.674E+00
1.164€-19
24375E+02
1.837E+02
9.202E-03
L. 727E+00Q
9.684E-03
6.674E+00
4.,891E-20
S.738€E-11
4.434E4+02

4.434E4+02

100.0KY

34077E~02
24474400
2.474£400
3.505E400
3.740E~-01
1.,362E400
3,743E-01
1,436E400
3+4967E-01
1.775E+00
1.485E+00
2+734E400
1«14SE+00
1L.248E+01
1+868E-03
€.075--06
1.156E~17
1 4156E-17
0.0

3.874E+01

100.0KY

2.2695-02
3.740E~01
1.039E+00
2.276E~-02
1.039E+00
1.039E+00
2.276€E~02
3.740E-01
1,039E+00
1+039E+00
3.659E~-01
1.039E+00
2.276E-02
1.039E+00
3.740E-01
2.276E-02
1. 039E+00
3.740E-01
2.276E-02
3.740E~-01
1.039E+00
3.74CE-01L
2.276E~02
2.244E-02
3.740E-01
1.034E+00
2+.748E-02
3.176E-01
2.276E-02
1.144E4¢00
3.176E-01
4.098E-01
L« 376E+00
24748E~02
4.032E-01
3.176E-01
1+148E+00
1.462E-03
Oa0

Le799E+0 1
1+317E-02
5.9806~06
1.247054Q0
S5.980£-06
1.462E-03
0.0

Se734E-11
3.873E+01

3e874E+01

250+ 0KY

4.413€-02
3.253E+00
22253E+00
4.470C+00
7-587E-01
1e262E400
T+591E£-01
2.020E+00
7.866E-01
2+360E+400
1.436E+00
2+636E+00
1.090E+0Q
136 2E+00
3.821E-08
7.80aE-08
2+I945E-20
Z+945E-20
0.0

24549E401

250.0KY

2.774E-02
7+587E-Q1
1:233E+00
247B2E~02
1-233£400
1.233€E+00
2.782E-02
7.587E~-01
1.2335+400
L«233E+00
7.424E-01
14233400
2.782E-02
1.234E+400
7.587E-01
2.782E-02
1.234E+400
7.587E-01
2.7B2E-02
7.588E~-01
1.234E+00
7.588€E~01
2.782€E-02
2.743E-02
7.58BE-01
1.228€+00
2.808E-02
2.,176E-01
24782E-02
1.090E+00
2.176E-01
74484E~01
1.140E+00
Z2.B08E-02
4.014E-01
2.176€-01
1.090F+QQ
3-812E-0E
0.0

2.390E-0Q1
S.732€-07
2,908E-L1}
1.124E400
2.064E-11
2.912E~-08
c.0

Se727E-11
2.587E+01

2.549E401



T
Rd=]
81
4
AT
N
R
RA
AC
™
P A

NP
Py
AM
M
2K
CF
ES
TOTAL

PBZ09
3214
BI210
81211
BI213
Bi2ta
w210
pp213
po21 4
215
pazls
aTzt?
ANZ19
pN2Z2
FR221
Ra223
FA226
AC225
THZ227
TH229
TH230
PAZ31
Pa233
PAZ3aM
ya33
U234
uz3s
U236
uyz3s
NP237
NF 239
Pu238
eu239
PU240
pPuz4l
PUZAR
AMZ41
AM243
cMz4az
cM2a3
cM24a
SUMTOT

TOTAL

DISCHARGE

6.149E-06
1+ 38SE-06
1«238E~09
Ge 44 7E~05
S S24E~09
22 7TB2F—0E
Se9I1E-O0S
24496E-0S
4aTB7E-08
£« D0RE-04
$.38T7E-03
HSel2I 04
55835404
449621402
3+428E402
D.883FE+0 1
A+ 209E-06
Rw29EE~07
2+307E~10Q
1.17¢E+05

DISCHARGE

1« 761E-10
4ed1TE-1L
1a069E~12
1.046E-08
6.427C~-10
1?75E~10
Ba259E—-12
0.0

8e4410E-10
14171E-08
S 019E-10
G Z24E~09
1.088E~0€
4.590E-10
S5e901E~08
Ge3IGE~Q S
3.9926E-10
52341E-0%
Qe Ba2E~-09
1+937E~09
s SBLE~OT7
3. 719E-07
EaETSE~04
1+S94E-03
BaH970E~07
3-234E~02
4. 507E-04

B 0S4
Yae3O2E-03
5. 330E+04
7.243E¢01
9. 466E+00
1.638€401
3.SOBE+D0
Sel191E~02
3.403€E+00
5.480E-01
4.493E+01
5.408E-01
Se336E+01
Se357E404

1176E+0S

1,0YF

1=334E~05
3. 456E~-08&
3. 087E-0E
1.359E~04
2.203E~0S
6, 889E~0%
22 016E~0S
60 228E~0%
2e L32E-0%¢
1.986£--04
2.28aE-0Z
84 81VE-02
Sw»090E-02
1« 076E+0E
1.050E+01
6. 150401
5. 6586~ 08
L. 927SE~-DT
GoTB2E-12
1. 7TI7E+DE

LaQYR

S4936E-11
B2297E-12 1
2442TE~12
2.7T10E-08
2.170E-1C
3a334E-1C
22303E-11
2.556£-06
1.208E~0¢
349033E~0&
Fe429€-10
24203E-0%
24819E~DE
B.622E~1LQ
Le 992E~0%
Re419E~08
7+513E-1C
1,803E-0%
ZaBab6E-~0E
LaS379E-06
Se399E~-07
3« 8488~-07
7.088£~04
1« 569€~02
44406E-D7
362533E-02
8.307E~0Da
6eGE2E~DT
B.0B4E~02
9.544E~02
4o IREE~DZ
T+ 7BOE+0 1
s HADEHOC
1.638E%01
34T725E4+0C
Se191E-G2
Qe F4IGEH0D
54 487E--01
Qe B90E+0C
B5.279E~01
S+ 138E+0 L
1. 797ELOZ

1 797E40Z

A.12,

AS
2-0YR 5. 0VR
3.791E~-05
B«382E -06
7e632E-0S
3«359E-04
2:494E~09
1. 703E~Ca
2433209
1,539€-04
3.114E~09
2+870E-C4
2.286E-03
44897602
B 021 E-D2
1+ 059E402
J365E+401
44,4596 4018
2.390€-09
1.266E~07
1a2biE~-13
L+ 8425402

2.294E-0S
5.169E~06
4eB1BE-O%
2.0326~04
2.267E~09
1.D30E-04
2.08BE-09
DeILBE-US
2.37T1E-09
2.2826-04
2.2858-03
4.836BC~-02
5.40906-02
1.079E+02
1.673E+01
S.2008¢01
2.5658-08
1.7S5E-07
L.904E~12
L.T6TEFG2

TABLE Ael3.

2.0YR S.OYR
Ge109E-11
1«3SBE~10
4u742E-12
4.248E--048
2a233E-10
SaaB0E~10
4.785E-11
22630

6.T22E-11
3.793E-10
2.030E~11
BasB839E~08
2.457E-10
1.524E~-09
2.289E~10
24894509
5.522¢-09
9.893£-08
44311E-09
244908 -09
Y 195E~-08
B2 YA2E~0D
2.256E-09
7.891E-08
3.4352-09
2404 2E~09
T+9T6E-08
1.788E-09
2+104E-06
4.2B7E~0T
7210704
1.569E-03
6.081£-07
3.329E-02
4450 PE~04
62 DIAE~Q3
B.0S4E~03
S« 570E-03
4.128E-02
7.6TAE+G1
G« BABE DO
14 63VE +01
3. 0TRE40O
SelPlE~GZ
3.309E 401
S5«485E-01
2.2876~02
4.789E-01
4. 408€401
1,842 402

1544£-09
22675509
G.4196~08
1.412E~-09
2.050E-09
B 79R2E~0B
L230E-09
1 «856E-09
3.833€-08
La625£-0%
1.228E-06
3.958E~07
T+091E-04
1.569E£~03
ALBLEE-OT
3.272E~02
44507E~04
6a98 36-03
8.054E-03
G.548E~-03
44126E~02
T.82B8E+01
GX64IE400
1639401
J=549E400
S5.191E-02
L.518E+01
S+487E-01
24036E+00
Se152E-01
4.945E+01
L767E+02

14767E+02 1-BR2E+02

10.0YR.

AaT4SE-0G
1.-069E~0S
GBS TE-0S
4e203E~09
2.985E~09
2413204
2.847E~09
LaQ27E~0 %
3 2439E-09
34255604
2.291€-03
4.R2BGE-02
S.095E-02
1023E+02
S5«675E401
Fe683E+0YL

4eB7THE-11L:

B8.54BE~-08
L.229E~18
L PE0E0Z

WATTS CF POINCIDAL
AS A fFUNCYTON OF OECAY TIMS (BASIS

10,0YR

BeD44E-LY
L=D73E~03 .
Ya0E1E-1]
1+645E-07
2.981E-10
4.3116-09
14260E-09
3.463E-09
1.561E-03
1.841£-07
le219E-03"
2.9B5£-09
1+711E-07
1.1415E--08
2.700E-09
1.46BE~07
e 7LHE~0D
20428509
124B88E~07
2414 0E-09
3459T7TE-06
4eB836E~07
T«157E-04
1.569E-213
BJ.OV7E-OT
3422602
4«30RE-04
GaPRGE-0T
Ba054E~03
9637503
4.123E~02
T3TTE4OL
D264 TEHOO
L4 64 0E+0 )
2+41SE+00
S»191E-0Z
S2619E 401
54483E-01
3e.a54E—073
A,261€~01
J.640E+01
1.960E+02

1.960E+02

37

WATTS CF ACTINIOE ELEMENTS
A FLNCT 10N

8.377E-05
T 892E-06
Be847E~NS
3.882E~-04
&« 3S0E~09
1.97DE~04
6. 160£-09
1., 7BDE-0&
1.083E-08
3.180E-048
20329E-03
5.322E-02
Se 13BE-02
Ya004E+01
1a073E+02
1+ 720E+01
14048E~17
3.943E£--08
1»298€~23
2. 146E+02

30.0YR

Le 7 11E-10
T 605E~00
Led442E~09
44 6A2E-0O7
62 256E-10
3.056E-06
22005E~08
7-368E-09
14107E-07
Se 198607
Be6483E--09
&«350E-09
4. BI9E~0T
7.904E-08
54743E~09
4e144E-07
6H.BBYE-08
Se 19BE~0Q
44189607
4. 552E-09
FaPEJE-0Q6
7.028E-07
T7+536E-08
1+ S69E-03
1.628E-06
Be78BE~02
42 50YE~04
GeISSE~03
8.054€£~03
1.015E~02
4.115E-02
6+ 3JO0E+0 1
926426400
1e6522E401
Ge221E~G1
Sel91E-T2
1.06TE+02
5.473E-01
32144E-03
2.607E~01
1.693E401
24 146E+02

2«146FE+02

0F DECAY

30.0YR

ACTINIGE NUCLID

IN PWR SPENT FUEL
TIME {(BASIS = 1,0 MTHM)
100.0¥YR 30 0. QYR 1. OKY
3.581E—06
1225 9E~ 086
1= 4B 1E~0S
6428 EE-0S
3.45E~07
Za TASE-QS
3.161E-07
2246KE-05
Ba3SEE~07
24B22E~0%
3»C0CE-O3
7,050E-02
5492 EE~02
323126401
Sal18a5+01
3440€E-03
4.262E~18
1+1BZ6~08
[ 29+]
1. 251E+02

1.1536E-06
LL,173€-05
Sal7T3E-Q5
F2THOE-04
5.3658-06
14170E~04%
4.866E~00
1.018€~04
4. STAE-OS
6.326€-04
3 857E-03
Ta309E~02
6. LSE-G2
2,432E+01L
Z2GZ1E+OL
1,484E—-03
Ga182E~-18
24998E-09
0.0

54 469E 401

24242605
Fa224E-06
4. 6TAE-05
2401 5E-04
3.755£-08
L 02€E~04
3.5306-08
DV 2EBE~0G
4 +B383E-08
202 1E-04
2482103
&£2150E-02
Sa366E-02
B W232€E¥0 1
1,252€+02
La213E+00
4.2G6E~18
1.800E-08
C.a

18658402

IN PWR SPENT FUEL
1.0 MTHM)

ES

100.0YR 300, OYR 1a0KY
12012€~09
B84353E-06
3e322E-08
12489506
3«T00E~0Y
3+357€~07
A40618€-07
4.3576-08
1.218E-06
1.8667E-06
9 »a93E—-07
32755608
1+549E~08
B8.681E~07
3.396E-08
1 .330F£~06
T 565E-07
3.074E-08
1 +3445~06
2.692E-08
B.G02€E-095
1 2470E-08
90 448E-04
1.569E£-03
8 .950E-086
8 .S92E-02
4 «BLSE-DG
S5e9BIE-03
Bl054E-03
L 272E~02
4.,088E~02
Fe62T7TE+012
9.C24EH00
1.633E+01
Bal72E-02
5. 190E-02
124 7E+02
Se4376-01
2.2BSE-03
4. 7E2E-02
14162E4+00
1..88BE+02

9u 30 OE~ 09
8.338€-07
4.82aE-07
4 .39 1€~ 06
3s400E-08
343%0E- 06
6270 E-06
4.00RE-07
1.213€~0%
4091 4E--06
Dt T2E-06
3.451~-07
AW56EE-06
8466 ZE-06
3.12 1E-07
F.92 0E~ 06
754 EE-06
2.825€-07
3496 26-06
2.4742-07
1.270E~04
3.661E-06
Le421E~0Q3
14565603
1.8336~05
5,4856-02
4.531E-04
7.067E-03
B4054E~03
1.914E-02
4.0 zE-02
7. 503400
9. 5726400
1.59GE+01 L.485E401
2.718E-06 5.9436~07
S5.136E-02 5.1828-02
$»13C0E+01 2.971E+01
B2 JAEE-01 8.995E-01
9. 17GE~Q4 3. 772605
Fa6G7E-A4 1o481E-11
5.502E-04 2,008E-12
1. 251E402 5.269E401

1.4458-07
Ve 7SAE~ 06
7« 051E- 06
1.499E~05
S#285E~07
3 .920€~ 05
9. B03EC-05
£22256~-06
1.4208-04
1.6TTE~08
L.109E-04
5+365E-086
1.559E~ 0%
1.014E~04
4,852~ 06
1 .338E-05
BaB33E-05
4, 392E-08
1 .3526-05
3. BAEE--06
8. TEEE~08
1,1326E-05
2427LE-03
1.569E-03
9«359E- 05
5.714E~92
4« 8B6E~ 04
72345E-03
8.054E~03
3.058E~-02
3.7TSTE-02
3.204E-02
Q.390E 400

1.8BUE+02 1.25 16402 5.4696+01

10.0KY

1.640E--035
4. TT7T7E~QA
2a192£-03
1.600€-02
Tu0HRE-04
4.459E-03
6.389E-042
BaO21E~03
5. TUBE~04
5.537€-03
4,356E-03
72548E-02
Sa2PEAE-0Z
13098401
2.189E-01
5.218€-04
24896E~-18
6. 067E-14
0.0

1.337£¢01

10.0KY

1«90 3E~-0%
4.176E-04
3.019E~ 04
1»424E~04
6495 TE~CS
1.678E~03
4. 197E-03
Bel34E~-04
64 D79E-03
1. 594~ 04
4, TA6E-03
7.062E~-04
1.481£-09
4,34 0E-03
6e3B7E~04
1.271E~08
3.7826~-03
5.781E-04
1.2885E-04
54 0€&3E~04
4,.7625-03
1.07SE-04
2#57T3E-03
1+569E€~03
1+400E£-03
S.59aE-02
5213804
D 561E-03
Ba0545~03
3.600€~02
L6 L3E~02
3.35BE~-21
7.318E+00
H5.T19E%+00
2285 3E~N7
5,100E~D2
3a21 7E~08
ZalaS5€-01
5.5683€-23
Ce

2,007€-12
1 347E401

1.3478+01

10040y

2,009E-048
4,081E-03
1819602
L4387E-C1L
1L.596E£--02
3.537E~02
1.443E~-02
3,107E-02
1.308E-G2
.1 66E~02
4,85 TE-03
Ta703E-02
3.497E-02
S.883E-01
A.T20E-05
2,088E-07
B8.030E-20
AW2UAE-LI
PRY

1.02BE400

100.0KY

4. 301E~08
30313603
2:39GE~-03
Q.07 7E~D4
L«572E-03
1,331€-02
Ia329E-02
1..852E-02
4,4822E-02
1.016E-03
3. 765E-02
1.596E~D2
Y.44 3604
3.333E-02
1.443€-02
8.103E-04
3.000E~02
L.306E~0D
Be191€-04
1.143E~02
2.926E-02
£.856E-04
248597TE-D3
le569E-03
1191E~02
4 .540E~-02
T.1l96E~04
1WIIRE~02
BLOSSE~-03
3a296E-02
3.535E8-06
Qa0

B.545E-01
4.102E~04
L-B5S4E~-1 0
4,341E-02
1,986E~07
4. 700E~05
0«0

0.0

2.006£-12
1.027E+0Q0

1.028E400

2506 OKY

3.538E--04
Sa Ll 75E€--03
2e293CE~02
1.803€-01
3.238£-02
4,203E-02
2.9RBE-02
2.714E~02
2«HBS2E~02
5.911E-02
4288B7E-02
TAARHE-QOZ
a33sE-02
4,058E~02
1.227E--09
6-282E-09
22036E-22
1.098E-21
0.0

£.BB3IE~-01

250.0KY

B.725E~-04
34934E~03
2eBAJE-D2
1La110E~03
3.190E-03
1.581E~02
3.953E-02
2TST7E-OR
52T26E-02
1+24 2E-03
B.470E-02
2.2386-02
1. 154E-03
4.088€~02
2.92B8E~02
F-905E£-04
2.5862E-02
Z2a650E-02
1+001E~03
2:321E~02
J.a7SE~02
E~381€-04
2.473E-03
LaS69E-02
2e1T7THE~O2
J.285E-02
74354E~04
1.0876-02
B8405GE~-03
3.331E-02
Fe215E-11
[PD]

7«3585E-03
1.785E~08
GeD1E6E~1E
Fe318E~02
1.0186~12
1,225E-09
0a0

0.0

2e003E-L2
€.868E-01

E«883E~01



ENEAN

1.800E~02
2.500E-02
3 7S0E~02
S«750E-02
B .E00E Q2
1.250E-01
2.250€E-01
3.75CE- 0t
SeT7S50E~01
B4500E~-01
1.250E+02
1.750E¢00
2.2508+00
22 T50E+JY
3.S00E+00Q
5.0Q0E+00
7« 0O0CE 00
1«100E+0i

TOTAL

MEV/SEC

EMEAN

1+ S00E-02
2+5S0Q0E~-Q2
3. 750E~02
Se750E—-02
BeSQOE~12
La250E-01
24250E-01
3«750E-01
5+75CE-01
8+500E-01
1«250E400
1+ 750E+00
2+250E+00
2+ TSCEX 00
3.50GE+00
5«0QCE+00
7+ 00000
1.100£+01

TOTAL

GAM POWw

DISCHARGE

Lel73E+L E
S5e217E+10
7.373C¢1¢
6+BOTE+1L6E
542500437
44141E+1 7
2e932E+L 7
320558416
S5.7TIBE+1LS
1.243E+41 6
2.989E+12
2632841 7
9.571E+407
6.4S2E40T
4.977E+07
2e129E4+07
2.329E406
24821E408

26S5E+1E

2«177E+LT

DISCHARGE

1+7TS9E+10
1+304E20S
2+850E409
3«914E+0S
44252FE¢10
5«176E+10Q
6«501E+1 O
1202E410
3.299C¢+T3
1+056E+10
3.737E409
4.60GE+0€E
2153402
1+ 774E+02
1. TA2E+0Z
Le0BEELQ2
1.714E+01
3.103E+400

22177E+1 1

3.489E+04

1.0YF

8.2356+13
2.9a18+11
2.458€411
4.1526+412
S.877E411
4.864E+1 1
3.871E+11
2.652E+10
1 .344E+0S
9.372E+08
8.2T9E40E
1.084E¢08
5.211E+07
S5.304E+407
2.7155+07
1.161E+07
1.3396+0¢€
1.538E+0¢

B84.8CAC+1 2

le701E+1LC

1.0YF

1.235E+0¢
7.351E+02
Ge217E+0Z
2.388E+0%
4,996E+04
6.080E+04
8. TOQE+04
2.9505+02
To730E402
7 «966E4CZ
Se 348E+02
1.828E+02
e 1T2E4+02
1.459E+02Z
9. S02E+01
5.806E+01
9. 363E+00
1.692E+400

14 701E+0€

2+.727E-01

TARLE

18 GROUP PHOTON RELEASE RATES,
ONE METRIC TONM OF

BASIS=

2.0YR

4.429E+13
4.695E411
1+679E+11
6e732E412
S5,873E+11
B.792F+11
3.8a5<+1L
2.661E+10
7.750E+08
8.113E+08
3.829€+08
Be7SOE+D?
4.163E+07
5«B3AE+Q7
2.171E+Q7
De284E+05
1.070E+06
1.230E+05

S5e313E+13

1.277E+412

Asld. PHOTONS FROM

AS A FUNCTION OF DECAY TIME

5+0YR

3.642E+13
GaAGLEFLL
La798E+11
1374E+13
5.853z¢+11
4. 712E %1
3.682E+%11
2.683E+10
T« 629E+08
7.204E+D3
2+564E+08
T2 B4AELUT
3.510E+07
T 68T7E4OT
L.8305407
7.82BE+0E
S 024E405
1.037E+05

S5.274E+13

1.570E+12

18 GROUP SPECIFIC
BASIS=s ONE METRIC

2+0YR

5«643E+05
1«174E+0%
6295E¢03
348TLE+QS
4.992E+04
5.990E+04
B4561E+04
P+980E+03
4+856C4+02
G+896E+02
4786E+02
1.531E£+02
G«366E£+01
1+604E¢02
7+59TE+0L
4+642€401
TeAJLE+QQ
1-353E+00

1277E+006

2.047E-01

5. 0YR

S«563E+05
23655104
6744403
7+Q00EXQS
4.,975E+40a
S«821E¢04
B.284FE4+04
1.006E+04
8.3B7E+02
6. T12E+02
4.456E+02
1.373E402
7.890E+CL
2-114E4+02
6.406E+01
3.9148E401
£.317E+00
1.140E+00

1-570E+06

2.517€E~01

10.0YR

3.9€2E+13
1.597E+12
2.288E+11L
2e331E+13
S5a817€+11
4.605E+11
3.505E+t1
2.715E+10
F.553E208
7.981E408
3. 326E+08
6. QC0EHQT
2.915E+07
B 7HEAEXOT
1.520E+07
6.500E+06
7 e492E+05
84605E+04

6.61TE+13

2+181E+12

ENERGY RELEASE RATES,
TON OF INITUAL

10.0Y0

5+943E+05
3.992E+04
8+EB0EG3
1.340E+006
4.944E +04
S« 7SGE+04
T+.886E+04
1.013C+04
5.493E4+02
6. TB4E+02
4.158€E+Q2
1«218E+02
6e559E4+01
24410E¢02
54320E+01
3.250E+01
Ss244E400
94465E-01

2,1B1E+06

30496E-01

ACTINIDES IN FPWR SPENT FUEL

30.0YR

4.557E+13
3.020E¥12
3.333E¢11
84422E+13
Se655E+11
4.224E+11
2.974E+11
2.796E+10
14337€E402
T7+701E+023
2.67LE+08
443156407
1.414E+07
T «343E+07
7«357E+06
3« 143E+06
3.619E+05
4.1545¢04

9.448E413

3.4G6E+12

20.0YR

6. 836E4+05
7.551E404
1+250E+04
2.544E3086
4.80T7E+04
5.293E+04
64 692E+04
1., 0489E+04
T+6BIEYCG2
6e546E+02
3433BE02
7«581E401
3.181E+01
2.019E¢C2
2.575E+01
1.571E+01
2.533E400C
4.370E~-01

3+.496E+406

5.604E--01

PHOTONS/ SECOND
INITIAL HEAYY METALIMTIMM)

100.0YR

4«1TEE+L3
34528E+12
3e582E+11
S5+167E+13
S5.2858%11
3+602E+11
2«266T %11
2.91EE41 0
12437E409
6+314E+08
l.881E+0E
1.914E+07
19982406
3.333E+07
9.A32E+05
4<163E£0QS
4.743E+04
5.417E403

9.844E+13

3.852E+12

100.0YR

6.262E405
8.813E+04
1-332E+04
2.971E+08
40492E+04
4 +5Q04E+Q4
5+098E+024
1+094E£+04
Ba264E+02
54367502
2+351E402
33506401
4+495E¢00
9«455E+01
3444 1E400
2.082E+00
3.320E~01
5e«858E-02

3852E+06

6+17EE-01

300.0¥R

2.811E+13
2+58€E+12
2+62CE*11
3.788E+t3
5«0 +11
3.285E+11
2.067E+11
3.138E+10
118 SE+DS
4,31 4E+08
Le31QE+0B
1.70ZE t07
1.7545€+06
Sedl CE+06
4+ 795E+05
2. 01 €E¢QS
2+2BEE+04
24604E+03

6.98EE+13

2.81€E+12

MEV/WATT-SEC
HEAVY METAL (MYIHM}

30C.0¥R

A.21 7E4+0S
6,46 AE+04
9.827E+03
2.17CE+06
8.251C+04
4:107E404
4.651E+04
1.177€E404
6. 60EZ+02
3.667€E+02
1.E£33E+02
2.981E+01
3.9SEE+QQ
1.4B8EE+01
1.680E 400
1.00EC400
1.5%%E-01t
2. 36 aE-02

2.81 €EX0S

4.512E~01

(BASIS = 1.0 MTHM)

1.0KY

L«137E+13
Be513E+11
1.1328+11
1.233€413
4.601E+11
2.921E+11
1+930E+11
3.483E+10
7 +193E+08
24427E+08
1.304E+08
4.,501€+07
1.047E+07
5+632E+05
4.631E+05
1838E+05
2.101E+0%
24066403

2+564E+13

1.035€C+12

1.0KY

L+ 70SE+ Q5
2.123E+04
4 -244E+03
7e092E+05
3.911E+04
3.651E404
4.342E+04
1.306E+04
44139E+02
2.0863E+02
1.630c+02
7878E+01
2+3S5E+01L
1.824E400
1.62iF+00
9.182E-01
L« 4TOE-O1
2 «BATE-OZ

1,038E+05

1.664E-01

10.0KY

1.916E+12
122296410
2+.158E+10
1-,483E710
2.122E+11t
1-261E+11
84695E+10
24862E+10
3.071E+4+09
B.154E+08
1,737E+02
1.,362E+09
4¢127E+08
TJ822E+0N6
1456 6E+06
SeISTE+H0S
1, 073E+04
1.2335+03

24825E£+12

1.028E+11

10.0KY

2.873E404
3.073E+02
8.092E+02
Ba527E402
1,803£+04
1.S77E+D
1. 856504
1.073E+04
1.766E+03
6.231E+402
2+196E403
2.383E403
I.2BSE+C2
2.041E+01
S5.480E+0Q0
4.678E-01
7.514E~02
1.356E£~02

1,028E+05

1.648E-02

LO0.OKY

2+300E+11
1+914E+10
1.482E%10
1579E+#31 0
449755430
1.0S7E+10
2+4591E+1 0
3.811E+t 0
2.192E%1L 0
S5e424FE+09
1+335E+10
1.088E+410
3.270E+09
S-699C+07
1L.Q77E+07
3.731E+04
4,305€E+03
44953E+02

4«590E+11

9.1S7E+1C

100.0KY

32450€E+03
4.7TB5E+02
S54558E+02
Q.079E+02
4.229E+03
1.321E+03
5.831E+403
1.429E+04
1+263E+04
4.610E403
1.669E404
1 +90S5€E+04
7e3S57E+03
1.567E+C2
3.769E201
1870E-01
3.013E-02
5444 8E--03

G ASTEFOA

1.468E-02

250 0KY

2.27TE+11
2.201E+10
2.260E+10
1.887E+10
€E+270E+10
1.2B86E+10Q
3.345F+10
4.499E+10
2.622E+10
€. 45EZ+09
1.5833E+10
1.315€E+10Q
2.883E+40%
€. 766E+07
Le27SE+Q7
2.875E+04
3.309E+03
3.807E¢02

Se109E+11

1.096FE+1Y

2504 0KY

2.81EE4D3
€.503E+02
B.476E+02
1.085E+403
S.329E+03
1.608E+03
7.526E+403
1.687E+04
1.508E+04
5.487E+403
1.98SE+04
2.300E+0a
Be736E4+03
1.861E+02
A4.463C101
1.437-01
2.316E-02
4.,188£-03

1.036E+05

L. 7S7E-C2



TABLE a.15. CALPIHA SN

39

NEUTRORS FROM ACTINIDES IN PWR

SPENT FUEL

LODWOKY 2510 s OKY
TRATLE4DZ2 Q8336402
1,339E4+0G3 1.A2FEL03
B42APEL0E €,593L405
22762E+05 I.280€+05
3.489E¢03 3.265E+03%
Be59CESII 1,020ECCS
F.0IGECRE AL ESEXCH
f.253EH03 1.531E402
22227403 2.306E403
TeQOBEFNI 1.5 3E4048
L.B46E¢0T I, TEHE+03
5.24 25402 A, T77iEN2
BeBABEL02 B.2TIE402
G U0

13025408 L7295 402
YaB24EH00 Qa2 THE~0S
120385403 P.937€+02
E29HTE~03 F.STOE-OR
222528400 S5.871E-05
Q-0 CGa?

Qad 0.0

B.06BE-07 4.DGHE~0T

6o TEOE4D3 1,094 406
EaTHUCHDE 1. GAVESQE

100.0KY 250.0KY
1.198E+08 1.128E+Ga
D.Q Gatd

SHZOZT+0L1 24290803
6+ 4BTELDS A, 958409
PRY Da0

TeBTBE-OH F.869E-06

3.6035-01 1.0583€E~10Q

CQRIE4OE

A% A FUNCTION OF DECAY TINE (BASIS = 1.0 #MTHM]
DISCHARGE 1aOYR 2.0YR 5. 0YR 1029YR 30 . DYR 100.0YR 300.0Y9 10K 10, 0KY

Br211 BaBULE-0Z 2.2381E+02 J490E~02 7427HE-02 1354E~01 34821E-01 1422EE+00 3. E1AEH00 1.283E+01 1.3 T2AE+02
20210 3aBY7E-07 1. D6AE~UE Za2116~06 1.0586-0D5 5,822E 00 264504 2,134E--02 3.1005-00 45306400 L.240E+402
PO213 NaD 44885802 4.0616E-02 B5.079E~02 GaDTRE-02 12293E~01 7288EE~01 7oU027E+00 L032E+02 1.438E+04
POZ ks 24817503 6,917E-03 E-02 34163E~02 BaPA3E-C2 6. 331F~01 H.65E400 6.935E401 B.133E+02 2.,a482E+0a
20213 #a021E~02 1,08ZE--01 —01 3.3976~01 H.322E~01 1.7B4E+00 S5+724E4DD 1,68EE+01 S.759R+31 5. A473E+ 02
rOz18 Le1ASE-0L 2.352E~C4 —G4 9.BITE~Q4 2aTB82E~03 1.9726-02 2.166E~01 2,161E+00 2.529E+01 1.083E+03
AT217 1,286F+0ZF 2, 20VE~0F A4,33085--03 44 7T65E-03 S5.702E~03 1213502 Tol745-02 §+592E-01 1,325E401 1.3495+03
RN219 1.443f~02 3. 740E-02 02 14220E~01 Z,270E-01 H.406E~01 2.035E400 54 0F5EE00 2,0685401 LaF6SE+02
RNZ22 3.2635-085 64 130E-0E 1.003E-08 2,8025~0% ?.92BE~04 5,6195~03 H.IT1IE-02 S, 10EE~0L 7.206E400 3, UB5E£+G2
FRZz2t 34051E-03 1.030E~03 1,060E-D3 1.166E-03 1.396E-03 2,970E~03 17356802 [+SLAE~01 2.509€+00 3, Z02E+ (2
AL225 TeBAGE~04 2.387E~00Q 2.621E-N4 2.8B45+04 34652E~00 TL,343E~04 4-3835~03 3,991E-02 6.204E-01 8.157E+01

U234 B FA2E402 3.TBGEH0R FLTS6EFOZ J,823C402 FoOZ8EH02 '2,310E402 S»272E402 6. IDIEFC2 6.5608+02 £.422E+02
NP23T 22 3VIE402 2.371E402 23726402 2.377E+02 2.394£+402 0 S2IEH02 B IB0EA02 A 7SACEUZ Ta398E+02 B.942E402
Plz38 2eBS2EH0E 2TALEFDL 2.758E+06 2.T04E406 2.59GE406 2. 220E+06 1.2TOEHGS 2,640 +405 1.4F9E+0T 1.359E~10
RUY239 2ZaZ2BIEH0S 2:206ECHE Z2aRHBEFLOS 2.ZBHHEH0S 2L.26B5E+05  2,264E4+08 2.260E¥05 2524 EE405 2.205Cv 05 ke TIBE4 05
PUZAD 3e923EH05 3.924E408 F.924E+05 3JaU2HE405 BWS29E+05 3aQIZE+0S 3a91 284085 3,821E405 3,557 4065 1.3TIEF0S
P ZA2 122426403 1,242E403 12426403 12826403 1a242E4073 1282403 12426403 1224 JEH03 12406403 1,220E+03
AM2ATL 11948408 3,489E+0% 546736405 1 160E+06 1eUTIECOS Ju743E+06 ATT2EH06 I-202E 406 1.N42E+06 1, 128E+0)
AM243 2.E2BEF0CA 2. 62FEF0A4 2uEQFE408 Z.62BE 04 2.B2TES0L 2,622E+00 ZH0SE40L 255566404 2.3938+04 1. 0288+ 06
CMR242 3al21E408 B.HB62EX0T LBLAEH0T L.S8IE+0S5 2u3998404 24 184E+04 1.587C+0% B»ATEE403 2,520C+08 Ba342E~18
CM243 12491 E405 1,456E408 1.421E405 143218308 1«1695 7o l90E404 1.310E%04 1.C1L1IE+02 4.,0856-06 3.0
cM248 1.0BLEX0T Lo, 00 LE+O7 1,002E407 2Ba934E406 T.37BE406 3=3J1E406 2.334E405 1 11SE402 4,.070F~07 4.068E-07
TOTALS
TABLE 3226IEH08 BaQF2EF07 2.82BE407 13745407 1a274E407 1014E+07 S56XEH+00 4o 1L CE406 1.560068498 A, 755405
ALTUAL Ba2BICEH08 Ba0T2EF0T 2.828T407 L, 3VAEFOT L.27 45407 1. 0L4E¢07 63635408 4.110E406 1.64BENE . TSEE+ 05

TABLT All&, SPONYANEOUS 155 10N TROMNS FROM ACTINIDES IN PWR SPENT FUEL
A3 A FUNCTLON OF DECAY TIME (BASYS = 1.0 MTHM)
DISCHARGE 1. 0¥k 2s0YR S52DYR 1D 0YR 30.0YR 100-0%¥R 300 0¥ 1eOnY 10.0KY

U238 1+198E+03 (L 19GE+Td 11985404 1.198E404 1.198E¢C8 1. 19BE+04 141905404 J<LYHES04 1.19BF+04 1.198E+64
Py238 3e33LEC0S 3.642E40% IF.665E405 3.593E+08 3.4T54E+05 2.950E+0S5 146YEE40S 251 ZE+04 1.S00E402 1.BUSE-LT
Pu24D ZeV0LETDE 2.102E+0€ 24102608 2.103E406 2.104E406 2,1084E+06 20955406 24052E+06 1.9055406 7T.338£+05
Pyzaz Te7S¥EX0T To757EX0E 7u7STE4+0B 7. 7576405 72TSTE405 T TSTEHOS T.T7S56040G ToT754E405 77450605 7.6228+05
cmzaz 2eSIYEH08 SLITTEA0T7 1.18E407 122826405 193664048 L. TEIE408 1,.2016+404 5. 10EE+03 2. 1156+402 .186E-1%
CM244 24096E+08 24 018E+08 1,942E4+0B (4 7I2E408 124306408 5,8851E407 4,.5563E+406 241625403 T ,B8B898~00 7.864E-086
CM246 BeB0REHF0S BWIJOTEHDE B.306E+405 B.,3028406 8.206E+05 ART2E405 B.187E+05 T.951E+405 7.1T7T6E+05 1. 920E+0G5
TOFALS
TARLE 426556408 2.597E4NE 24097E4+08 17745408 147 1E408 740545407 8. 4S0E+05 36T SEFQE6 I AE+06 1.TOIE+DS &H4614E40S
ACTUAL $.695E+08 2.59TE4DE 2,0976408 1. 774E4ND8 1.471E 408 7.054E407 B.A50E406 3o,675E+06 3,01 1E+06 L70LE+08 6,31 1E40S S.033L 405
TVERALL
TOTALS
TABLE T+910E+08 3.406E+CE 2.380E408 1.911E408 1.59BE408 B8.063E40T 1.501£407 TaTBEE D6 5,058+ 0% 2.0TC6E406 1.33764086 1.602E+06

ACTUAL

Ta9I9E+08 34 406E40E 2:3806+08 14F11E408 L.SIBEL08 8. 068E+07

15015407

T+7BEEH0H SL058E+086 2.07T6E406

1.3376406 1.602E¢06



H
(W9 §
BE

C
co
N1
cu
ZN
GA
GE
AS
SE
3k
Ke
rRB8
SR

Y
R
NE
MO
TC
au
RH
PO
AG
<D
IN
SN
s8
TE

1
XE
s
A
LA
CE
PR
ND
PM
SM
Ev
G0
T8
Dy
HD
ER
™
ve
TOTAL

D1SCHARGE

Se661E~02
1.S17E-04
1. 473E-04
2.5G9E-05
1. 775E-12
€.34S€E-10
S.626E-05
T7+832€E-05
4,307E-0%
6¢ 605E-0L
2.022E-01
S5+633E401
2.169E401
3.693E+02
3.410E+02
Se165E+0D2
4.736E+02
3.537E+03
4.276E+01
3.220E+02
T 6T2E+02
244040E+403
4.17SE+02
1.196E+03
7.7STE+OQ1
1.066E+02
24289E¢00
Qe 0LIELOL
3.2008401
4.786E+02
2.415E+02
Se331E*03
2.733E+03
1.384E+03
12202403
2.793E+03
1.083E+Q3
3.614E+03
1.453E¢+02
TeL24E+02
1.,6526E402
B+ 042E101
2.67BE+Q0
1.280CE+00
1.423F-01
50584E-02
6.130E-Q5
B.&S3E-0C
3.406E+Ca

1.0YFR

5.3528-02
1+917€E-04
1.478E-0QA
2+.59BE~0S
0.0

GuO

(]

3,779E-02
B.6GA3E~-07
6«.601E-01
2., 00tE-01
S5.633E+01
2.16T7TE+01
3.677E4+0Z
3.925E+02
8.736C+02
4.56TE+0z
3.520E403
1.816E+0C
3.334E402
7e710E+02
2.266E4+02
4.6T7T2E40Z
1.284E+02
T« H553E+01
1. 076E+02
24414E+00
Q.005E+01
2.961E+401
4. 737E+02
2.343E402
54333402
2+4684E+0Z
1.422E403
1.216E+03
2.527€+02
1. 116E+Q3
3. BE3EH02
Le14l1E+QZ
7.581E+02
L. ST9E¢02
B.904E+01
24585€+0Q
1.330E+00
la421E~01
5.623E-02
Se73BE~CS
1+621E-0%
3+4406E+04

TARBLE A.17.

2.0YR

5.060E-02
1491 TE-04
1.478E-04
24598E-03
0.0

DD

0.0

3.T7YE-08
B8.543€E-07
5s601E-01
2,001E~01
56335401
2.167E+01
3.663E+02
3,439E+02
B+611E+02
4.5636402
3.532E+03
3.729E-02
3.337E+03
7.7L0E+02
2,223€+403
4.673E+02
1.323C+03
7.641E+01
1.079E+02
2.,426E400
8.999E+01
2.716E+01
4.761E+02
2.3456+02
5.333E+03
2.633E+403
1.474E+03
1.21€£403
2.432E+03
L.l116E+G3
3.956E+03
8.7T6RE401
7.845E+02
1.537E+02
9.337€+01
2.582E+00
1.383E%00
1.421€-01
5.623E-02
S<619E-0S
1.740€E-05
3.406E+04

40

GRAMS OF FISSION PRODUCT ELEMENTS

AS A FUNCTION OF DECAY TIME (BASIS

5. 0YR

4.276E-02
1«917E-0a
1.478€E-0a
Z2+597E-05
00

00

0.0

3779E-08
Be643E-07
6+601E-01
2.001E-01
S«633E401
2.167E+01
3e626E+02
3,47TE+02
B+259E+02
4.563E+02
3«567E+03
2.814E-03
3.337€+03
7. 709E+02
2,184E+03
4.673E+02
1.366E+03
763054061
10795402
2.458E 400
BeI2BE+O01
2253€E+Ql
4.,8Q7E4+02
2+4345E¢02
5.333E+03
2.517E+03
1-.5895+03
1.216E+403
2.370E+03
1:116E403
4.020E+03
3.966E 401
8.321£+02
1.433E+02
1.040E+402
2.582E+00
1.383E+00
1.221£-01
S.624E-02
S.57352-05
1.782E-09
3.A06E 04

10.0YR

3.229E-02
1.917E-04
1.478E-04
2.595E--09
Q.0

0.0

0.0

3.779E-08
B84643€--07
6+601E--01
2.001E-01
5633E401
2.1€8E+01
3.57BE+02
3.525E+02
7 725E+02
4+563E+4+02
3.620E403
4.44 1E-03
3.337E+03
7.709E+02
24179E+03
4.67T3E+02
1.371E403
7.629E401
1.079E+02
2+50LE+Q0Q
Be998E+01
1+956E+01
4.836E+02
243456402
5.333€+013
24382E403
127245403
1.21 6E+03
2.365E+03
1+116E+03
4.,025E+03
1.058E+01
B.60T7E+CG2
1.318E+02
1.161E4+02
2+.582E¢+00
L.383E¢Q0
1.421E-01
5.624E-02
5+567E-05
1.793E-05
3.4006Z 404

30.0YR

1.051€-02
1.917E-04
1.478E~04
2458905
0.0

0.0

0.0

3.779E~08
8.643E-07
6+601E-01
2,001E-01
5.633E401
2. 168E+01
3.486E402
3.617E+02
6+ 125E+02
B.562E402
3.7TBOE+03
1.095E--02
3.337E4+013
T« 709E+02
2. 179E+03
4.673E402
14372E403
7:623E401
1+ 078E+02
2.601E+00
B8e99BE+01
1e833E+01
4.8485+02
23458402
5.333E+02
2+026E+03
2.080E+03
1«216E+03
2+.365E+03
1116E+03
4+025E+03
54378E-02
B84624E+02
1. 165E+02
1,331E+02
2+582E+00
1.383E+00
le421E-01
Se626E-02
5565505
1.795E~05
3.406E+08

100.0YVR

2.066E-04
1.917E
1478
2.567€-05
0.0

0.0

0.0

3.779E-08
B8 .6A3E~07
64601E-01
2+001E-01
S5.632E+01
2.1685+01
3.452E402
3.651E+02
3.997€E402
44562E+Q2
39935403
3.374E-02
3+337E103
T«707E402
24179E+03
4.6T3E02
1.372E403
T «62SEF0L
1«077E 02
2+662E100
B «99EEFDL
1.833FE+01
4.8B49E+02
24345E4102
$+3335403
1+ S545E+403
2+561E403
1e21€E+03
2.365E4+03
1+116E+03
4+025€E+03
4 .994E-10
Be650E102
1le174E1402
1+.368E+02
2+582E+00
1 «383E+00
1«420E~01
5+631E--02
Se565E-05
1+795E-0S
3.406E+04

TN PWR SPENT FUEL

= 1.0 MTHM)

300. 0YR

2.75 2609
1.91 %€ -04
1.47£E-04
2.505E-05
0.0

0.0

0.0

3e.77<E-08
8. 64 ZE-Q7
6.601E-01
2400 1IE-Q%
S» 6315401
2+ 16SE+01
3.451E+02
3.651E+02
3.50CE402
4.56 E¥02
4,04 2E+03
FeBB3AE-02
3.337E+03
T.702E+02
2., 18CE+03
8.5672E+02
1.37ZE+403
T«63CE+OL
1.077E+02
2+664E+00
84992E+01
1.83€-+01
4.B45E402
2034402
5.333E+03
1.42F£E+03
2.673E+03
1.21 €EE+03
2.36E+403
1el1€E+03
4:02EE+03
0.0

8.600E+02
1,2242+02
1+ 368E+02
2.582E+400
1.382E 400
L.41GE-01
5. 666E~02
B 56 EE~05
1.79%E-0S
3«40CE+04

1+0KY

2.375E~26
1.917E~04
1.477E-Q4
24302E-05
0.0

0.0

0.0

3.779E-08
R.643E- 07
6.601E-01
2.001E~0})
S«627E+01
2.174E+01
3.451E+02
3.651E+02
3.501E+02
8.562E+02
4.043E+03
3.267E-01
34337E+03
7«685FE+02
241B1E+03
4.673IE+02
1.372E+03
Te632E+01
1.077E+02
2+664E+00
8,979 +01
1.838c¢+01
4.+8502+02
2.3A5E+02
5.333E+03
Lea265¢03
246805 +03
12216E+03
2.3655+03
1.116£+03
4,025E+03
00

B#+586E+02
12376402
1.36BE+02
2.582E400
1.383E+00
1.415E-01
5.6855~-02
Se565E-05
1 . 795E- 0S5
3.406E4+04

L0+ QKY

0.0

1.917€E-04
1.472€E-04
T« 7S0E-06
Q.0

O« 0

0.0

3. 779E-08
BWH43E-0T
6.601E-01
2+001E- 02
SeS74E+QL
2.227E+01
3+451E+02
3.651E+02
3.501E+02
4e S62E+02
4,040E+03
34249E+00
3.,337E+03
7-8463E4+02
2.203€+03
4,673E+02
1+371E+03
7.652E+01
1.077E+02
2.664FE400
8.814E+01
1.838£+01
4.867E+02
2.345€402
Se333E+03
1-426E+03
2,6B1E+03
1.216E+03
2.365€+03
1.116E+03
4.025E+03
0.0

B.586E+02
1.237E+02
1.368E+02
2.582E+00
1.383E+00
1407E-01
Se78AE~Q2
S5+456SE-05
1s795E~QS
3.406E+04

100.0KY

Q.0

1.9175-04
1+423E-04
1.447E-10
De0

0.0

0.0

3.779E-08
B.643E~07
6e601E~01
2.001E-01
S5248E+01
2.553E+01
3.451E+02
3.651E+02
3.5015+02
425625102
4,011E+03
3.183E+01
3.337€403
S.568E+02
2.393E+03
4+673E402
1.369£+03
TaB8E1E+0 ]
1Le077E+02
2.664E+00
7.628E+01
1.838E+01
4.985E+02
2.338E%+02
52334E+03
1.418E+03
2.689E+03
1.,216E+03
2.365€+073
1+116E+03
4.025E+03
00

B8.586E402
1.237E+02
13686402
2.582E+00
1.383E+00
1.407E-01
S+ 7HEAE-02
S5e565E-05
1. 798E~0S
3.406E+04

250+ 0OKY

00

1«91 7E-04
1«32 6E-0Q
1.901€E-18
0.0

0.0

0.0

3.779E-08
84643E-07
€+601E-01
2»001E-01
S5.087E+401
2.714E+Q1
3.,451E+02
2+651E+C2
3.501E+02
4.56 2E+02
2496 EE403
7«695E401
3.337E+02
J.418E402
2.608E+03
4.673E+02
1.366E+03
8.203E+01
1.077E+02
2.664E+00
E«743E401
1.838€E+01
€. 074E+02
203206E%02
Ze335E+4032
1.408€+013
2.701E+02
1.21€€403
24365E+4032
1.116£403
4.028€E+403
0.0

€.586E+02
1.237€+402
1.368E+02
2.382E400
1.383E+04Q
1.407E-01
5.T64E-02
556 SE~0S
179 5E-0S
3.406E+04



KA 23
KR 84
RB 85
KR 86
RB 87
5R B8

Y 69
SR 99
ZR 90
IR 91
ZR 92
IR 93
NB <3
2R B4
MO 95
ZR 95
40 97
MO 98

SLTC 99

RU 99

~_MO100

RU1D0
rRULO1
rRULO2

RH103

RUtO4
P104
P0109

-~ RULOS

©D108
P17
PDLO8
AG1O9
P0110
1127
TE128
1129
TE130
XEL3Y
XEL32
€5133
XE134
CS134
BAL3S
Cs138
KEL3S
Cs137
BAL3Y
BAL138
LAL39
CEL40
PR1al
CElaz
ND1a3
CEt4as
ND1as
NDLaS
HOL46
aMLeT
SML4T
ND148
sSM1a8
ND1S0
SM150
SM152
EULS3
SM154
EULS4
GD154
GDIS6
SUMTOT

TaTaL

DISCHARGE

4. 0UBE+DL
1.1338402
Va73IEHO
LBIVE+L2
24437E402
3. 496E402
4.R260E402
5.360€ ¢02
1.822E+01
Sa430E+02
6.3948 402
741828402
4 .799E~-DS
T«410E+402
G 3B5E402
Tw992E+02
Te«GO2E+02
B.252E+02
7.669E402
3.028E-03
Qo297E402
YeSL3E+01
T«TIBEHO2
7.700E+02
4.162E402
Sa438E402
Za1lTAE+DZ
A THIESO2

1.870E+02
2e1BLE+02
1.502€402
7.6128401
4.921E+01
5.343E401
1.1035+02
1a772E402
3.5408402
4,2DSE+02
1»073E+03
14 12AE+03
14469E+03
12088402
3.45TE401
2.989E4+02
2.3425+03
L+ 199E403
3.373E401
1.274E+03
1.216E+01
1. 21 2E+03
1.05BE+03
1.126E403
7.539E+02
3.548E40Z
S.2ZTE+OR
6. 721E+02
6,84 TE402
1.403E402
5.383FE+01
2.6978+02
1.624E402
1. 765E402
3.159E402
1.333E402
L+ 0B9E402
3.722E401
3.86TE+01
2.281E400
S.830E+0 1
3. 216E404

3.406E404

TABLE AealB,

1.0YF

4.096E+01
1.133E+02
Qe B8IE+ 01
1e89FE0Z
2.43TE+02
3. 497E402
44 SE0E+0Z
Se234E+02
3. 0B4ELOL
Se BOSEOZ
6.3IELOE
7.1886E+02
Qe 130E-~0E
T«4LlOE+QE
T7+54TEXOZ
Ta992E40Z
T9L3E+0Z
Ba252E+02
T«710E+02
S.837E~03
GLZOTE+DZ
Sa513E+01
T.728E+02
T+ T00E+0Z
4.HT2EY0Z
S«418E£302
2.1 74E402
3. TBBE40C

2.0YR

ALO9BE4OL
1.133E+02
1+003E+02
14899E+02
Ze437EX02
3.49TE4+02
4.562E402
S5.111E4D2
A4+315E+40%
5.90tE+02
6 .39BE402
7T4186E+02
1.886E~04
T+410E+02
T979E+02
7A992E+02
T+ILLELO2
Be2S2E+02
T.7LOE+0O2
84045603
V.297E+02
9.513E+01
T.758E+02
T.700E402
4.573E+02
Se&1BE+O2
2s174E+02
3.75BE+02

Ba743E+01 -

2.182E40Z
1. 5028402
Ty BZOE4 01
A4wG21E+01
525I9E+0YL
1.103E+02
1e ?790EXOZ
34 S40E+0F
4. 2F1E+QE
1+07B8E+02
La1Z2TE+O2
1. 469€403
Ba633E+01
6+ 907E+01
22 99EE»0Z
243426403
1a171E+03
GelllE+CL
1e 275E+02
L+216E+02
142396402
1.1186E+02
1. 126E+02
T 780E+0Z
1.620E402
1+157E+02
B, T23E40E
H5s+B847E+0Z
1e141E40Z
BeBIZE+01
3.697E+0Z
1 .655E+0%
1w 76SECOZ
3.4 59E+02
1.333E+0&
1.100E+0C
B4 76BEH0 L
F+ FHBE+O 1
5. 275E+0C
6. 211 FE+01
3.357TE+04

3.406E404

2.182E402
1.502E402
T.629E401
4.$21E+OL
545546401
1.1036402
1.790E+D2
325408402
4a2PLE+D2
1.07BE+O3
1.127E+D3
1+R69E4U3
6.16B8E401
9.3TLE+OL
2.996E402
2.3426+03
1.144€403
B.TBBE+O]
1.275E¢03
1-216E+03
1239E+03
1.116E+403
1v126E+03
T.TBOE+$02
6.6S0E+01
1.2526+03
6.723E+02
54837E+D2
H.762E+D1
1.148E402
3.697E+02
1.655€402
1.765E+02
3.159E+02
1.333E402
1.100£402
3.763E401
34291E+O1
B.038E400
&e211E401
3.358E+.04

34406E4048

GRAMS CF RRINCIPAL FISSION PREODUCT
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NUCL IDES 1IN

AS A FUNCTION OF NDECAY TIME (RASIS = 1.0 MTHM)

5.0¥R

4. 096401
1.1336402
1. 040E40Z
1.399€+02
2.437E402
3.ABTE 02
6.562£402
4.TEBE+02
7.838E401
5. 901E+ 02
64 3VEEH0Z
T.186E+02
3.980€-04
T.430€+02
7.580£402
7.9928402
7.911£402
B4252E402
7+ 709E402
155 7E~02
9. 29TEH02
9.513€401
7T4T1BEXO2
7.700£402
H.ETIE+D2
Sea1EE+D2
2.176E402
3. 7SHE40L
5.SBEE +00
3.553E+02
2.1826+02
1.502E+02
72629E+01
4.921E401
S4S56E+0L
1.103E402
1. 790E+02
3.5406402
4.291£402
1+ 07BE+03
1.L27E+03
12469 +03
2.250E401
1.329E402
2.996E+02
20342403
1.068E+03
1.648E402
1.27§E¢03
1.216E+03
1.239E403
1.116E403
1+126E403
7. 7T8OE+02
4,S9TE+00
1.314E+403
6. T23E+02
6.847E+02
3.966E401
1.628E 402
3.697E402
1.65SE+02
1. 76SE+Q2
3 ISPE+02
1.333E¢02
1.100E402
3. P65E+01
2.584E 401
1.581E401
6e211E4D1
3.3988404

344065204

1040YR

4.096E401
1.133E402
1.088E+02
1.9996402
24437E402
J3e49TEXO2
4u5HZEC02R
4.224E402
1.318E+02
54901E+02
6. 396E +0 2
71868402
1+035€-073
T.4106+02
T+560E+02
7.992E+02
7.911E402
8.252E+02
7.T09E+02
2aB12E~02
G.297E402
PeS13E+OL
T.718E+02
TaTOOE+O2
4.6TIE402
S.01 86402
2.1T4E+OZ
3.756E402
1 794E~01
3.607E+02
2.1B2E402
1.502€+02
7,629E401
4.521E+01
Se556E+01
141036402
1.790E+402
F.540E402
Av2ZOIE+02
1. 07BE 03
1e127E+03
1.469E403
4.190E+00
1.5126+02
2.996E402
2.3426403
G 513E402
2.810E402
1.275E+03
1.21 6E+03
1.239E+03
1.116E+03
1:126€403
7.7T8GE402
Se351E~-02
1.318E403
5. T23E*02
6. BATEFOZ
1.05BE401
1.919€+02
3.697E402
1.6552+402
1476 5E+02
3.159E402
1.3336402
1.100E+02
I.765E401
1.72TE+OL
2436BE+01
6e211E+01
30 359E+04

3ea06E+04

30.0YR

4.096E+01
121336402
1La3B80E+02
L2 BI9IE402
24437E+D2
3. 497£402
4+ B56ZE+Q2
2. 620E402
2.918E+02
5+901E+02
64I96EH02
7+ 186GE+02
Se IG6E~03
T+ 410E+02
7+5806+402
T992E402
TeS11E+02
B.252E+02
747098402
7«829E~02
9a.297E+02
9+513E+401
T+ 718E£+02
T+ T00£+402
8.673E+Q2
5.4188¢02
2«174E+02
3.75BE4D2
1«S1QE~07
J.000E+02
2+ LE2E+Q2
1+ 5SD2E+02
TwG2BETOL
4.921E+01
S4556E+D1
14103E+02
L« 790E+02
BeS4DE4O2
4. 29LE40R2
1+ 072E+03
1e i27E+03
1,469E203
5.186E-03
1.584E+02
2.996E+02
24342E4D03
B«993E+02
6+ 330E+02
L+ 27SE+Q3
1.216E+03
14 239E+03
1+4116E4073
1,126E403
T+ TBOE+D2
FeB8ZBE~LO0
1«319E+4023
6. TR2IF+02
6.34T7TE+02
S.378E-02
2. 024E+402
3.697E+0O2
126558402
1. 765E402
3 159E+02
1.333E+02
1.100£+02
3.765E+01
3.448E400
3. 7SOE+OL
6.211E+01
3.359E+04

3.406E404

100.0YR

4.09EE4+01
11328402
1.214E+4+02
1.895E402
2e437E+02
3e8YTEFD2
445626402
A JISGELOL
S5.047E402
Se90LEROR
6+AGERQZ
Te186E+02
24 6F6E-02
Ta42 QE4D2
T+580E+02
79926402
TwGLLE4O2
B 2526402
TTOTE4OR
2a839E-01
Da29Q7E 402
Q4S13EH0L
Te716E+02
T+ TQOEVO2
4.67IEF02
5.418E+02
2.174E+02
3.798E+02
2e376E-28
3.609E402
2.181E402
1.S02E+02
T« 629E+01
4w021E+01
5 £ 556401
141036402
1.790E402
3.54Q0E+02
Bea291E402
1.078E403
11276403
L +4B9E+03
3.128€E-13
1+554FE402
2499€E402
24342E403
1+189E+02
1.112E403
1« 275E+403
1«21 EE+03
L« 23%E+03
1.116€£+03
11266403
TWTB0E402
0s0

1a4LSE403
647235402
B 3Q7E402
4.993E-10
22024€E+02
Je69TESOR
1,655€202
1.76SE+02
34159E+402
14333E+02
1+100E+02
3.T6SE401
$.220E~02
4.094E+01
6221 1E£401
3.360E£+04

3.40€EE+0A

300, 0YR

4.09€E401
1.,133E+02
1.214E+402
1.83584+02
2.937E402
3.097E 402
4.56 E402
4,24%E~01
S.93SE+02
2490 3E+02
6039 CEH+O2
T.1BEE+02
9. 20302
74108402
7.580E+02
Te99ZE4DZ
Te911E402
B8.252E402
T+ 702E+02
745536~ 01
9. 2502
9.51IE+01
T+ 716E 402
T<70QE+02
.67 IEF02
5.4l EE402
Be174£3%02
3. 75 EE402
0.0

3.605E+02
2.181E402
1.50E+02
T.625E+01
4.92 1IE+01
5. 55 EE+01
i.l03E402
1.790E402
3.58 CE+02
4229 3E+02
1.07EE«03
1452 7E 403
1436SE+03
0.0

1.564E402
2.99KE402
2.3426+03
1.171E+00
1.231E403
1.27SE+03
1.21 €E+03
1+23SE+03
1.11£6E403
1.12 €E403
7. TBOE+02
G.0

1.31SE403
6.723E402
.84 TE402
0.0

2.024E+02
3. 897E+02
1,65 EE+02
1. 76 XE+02
3,18 SE+O2
1.333E+02
141008402
3. 76 EE 401
1.21€E~09
4.09SE+01L
Ge21 1E+OL
3.36CE+04

Be40€CELOS

1. 0KY

8.095E 401
Lot 33E4+02
1e2aE+02
1.899E+02
ZwAd3TE+Q2
3497E+CR2
45626202
246508
Se543€¢02
S2901E402
He3F0E+02
TelB3IE+ 02
I 99E~01
7.310€402
7.500E+02
Te992E+02
735 LE+O2
B.252E4+02
T+H8BE+02
2+S08E+00
DeZ29TE+O2
QeBIIEF QL
7.71BE+02
T«700E4+02
4 BTIEH02
Set]BE+02
2.1 7GE402
3758402
P

3.5609£4+02
2.1BRE+02
1.502E+02
7+ B629E+ DY
& F2LEHOL
5«586E+01
Lel03E+02
1.790E+02
J.580€+02
4. 291E+D2
La078E+03
1L4327E+03
1.469E¢03
G0

1554402
2.998E4+02
23426403
12108BE-Q7
14232E£403
1.275€£403
1+216E+03
1.239E403
1el16E+03
1126E403
7. 780E+402
s

1.319E£+03
62 723E+02
64B847£+02
Ca0

2.024E402
3.697E+02
1655402
LeTESE402
3.159E+ Q2
14333€+02
1.100E+02
32 765E+01
0.0

AL095E+D]1
5e211E40G1
JIE0E+0A

32806E+ 04

FwR SPENT FUEL

10 0KY

24.096E+01
1.133E+02
1. 214E402
1. BYQE+OR
2. 8376402
3,49TE+Q2
4. 562E+02
0.0

S. S43E+02
54901E+02
54396E+02
7-158E402
2.263E400
T4 4106+ 02
7. S80E+AR
T.992E+02
7oR11E®02
B.252E+ 02
74 463E+02
2.069E+01
D29 TE#Q2
GeSLIEFOL
7. 7LBE402
7. 7OVES 02
4. 6T IE+02
5.418E402
2,170+ 02
3. TSBE+ 02
040

3.609E402
2.179€%02
1.502g+02
T 629E+01
8, 921E+T1
S.SHEE+01
1.103E402
1.769E+02
3a 5405402
4.291E+02
1.076E+03
Iv1Z7E+03
1,469E+03
a.0

1.S64E402
2.987E402
2+3426+03
0.0

1.232E403
1.2T75£+03
1.216E+03
1.239E+03
14116E+03
1.126E403
T+ 780E+02
0.0

1.319E+03
6.T723E4+02
6.BATE+D2
Ou e

2.024E+02
3.69TE+O2
1.655E+02
1. 76S5E+02
3.159€E+02
1.333E+02
1.100E+02
3.765E+01
0.0

4.095E+01
8. 211E+01L
3.360E+404

3. A06E404

1G0.0KY

4.096E401
1.1338¢+02
1.218E402
1A899E+02
2.437E%¢02
3.497E+O2
R +S62E402
0.0

5.543E402
5.901E+02
6+396E+02
€e86BE4+02
3.183E+C1
Ta4310E+02
7.980E+02
T+992E402
T+912E+02
BL2BZEX02
5.568E402
2+1426402
9.297E+02
9.513E401
T+718E+0R
7+T00E+02
4.673E402
S.a18E402
2.174E+02
3.758E¢D2
0.0

3.609E+02
21158E+02
1.502€+02
TS2IEH0 1
4.921E401
S.556£401
1.103£402
1.782E+02
3.540E402
4.29KE402
1.078E+403
L l2T7E403
1+469E403
0.0

1.5586302
2.907E+02
2.342E¢03
0.0

1.232E403
1.275E403
1.21 66403
1.239€403
1.416E403
1. 12566403
T.TBOE+02
0.0

13195403
647236402
6.8B4TE402
0.0

240245402
3.69TEXO2
1.6558+02
1.765E402
3.159E402
1.333E402
11005402
3. 7656401
0.0

4.095E+0 1
6.211E+01
3.3592+0%

3+406E+D4

230.0KY

4.096E401
1.133£+02
1.214E+02
1.899E 402
2.43TEOR
3,049 7E402
445626402
0.0
5.543£402
5.901E402
€.396E402
€.417E402
7.6 5E4OL
7.410E402
725805402
7.992E+02
TeQL1E+02
82526402
A.alBE402
4.292€+02
5. 297E+02
G.513E+01
771 BE4OZ
7.700E+02
4.873E+02
SuALBE+O2
2.17ag+02
2.7358E+02
0.0
2.609E402
2.4 R4E402
(.S02E+02
7+62E+01
Q.921E+01
5e556E+01
1.103€+02
1.770E+02
3.540E+402
4.292F+02
1.078E+03
Le127E4C3
12 RGGE+03
040
1.554E+02
2.77BE+02
2.33284032
0.0
1.232E+03
1.27SE403
1. 21 6E4+03
1.239€403
1.1 1L6E+03
1.126E+03
7.7B0E+02
0.0
1.319E403
o T2IE4T2
6LB47EXTR
0s0
2.024E+402
3.697E+02
1.655€402
1.765E+402
FakZ9E+02
1.333E402
1.100E402
3. 76 6E401
0.0
4.09SE+01
€221 1E401
3.357E+04

2.80E6E+0A



BE

ca
NI
cu
IN
GA
GE
AS
SE
BR
KR
RB
SR

ZR
NB
MO
TC
RU
RH
PD
AG
cD
N
SN
se
TE

XE

BA
LA
CE
PR
ND
PM
SM
EU
GD
TE
DY
HO
ER
™
TOTAL

DISCHARGE

Se465E+02
2+B73E-06
1.159E-04
2.306E4+00
8.222E401
4.913E+02
4.188E403
1+580E+04
1.221E+0S
3.540E+0S
1+029€E+06
2.186E406
3.557E+06
5+627E4+06
B.653E06
1+ 204E407
9« J4TE+06
Le4A9BE+07
9.838EX06
1+134E407
Sel136E+06
6+ 6H4AEHOE
7 .824E%0S
9e201E+0S
1+776E+05
3+910F40S
1.498E¢06
3.740E4+06
Be017E4+06
1.197E+07
B+832E+06
T+I00E+B6
9« H6BE+06
9+ BOTEH0S
Te791E+O6
6eTIDEHOG
1.S67E+06
16855406
6.105E+05
2+ 760E+0S
9+505E+03
3.501E+03
B.668FE4+02
1+698E+02
39495400
Se847E~02
1.74SE+08

1+0YR

S« 167E402
24 873E-06
L. 159E~0A
0«0

0.0

Ge 0

0.0

0.0

00

O

45 093E~01
0.0

848685403
24.564E-03
TeT24C 404
B84 672E+04
3. 154E404
T«121E404
0eD

1.308E+012
2.953E405
2.930E+05
1e122E~01
1. 62B8E+03
6+ 0DE+OL
3.153E-02
6.490E402
1:170E+04
5¢991E403
3.161E-02
2.052€-05
22137E¢05
Fe6a15+048
S5« 05TE-03
5.178E+05
Se234E405
7+ S80E-0S
1:059E+05
2.%5B1E+02
1« S2SE+04
1. 584E+01
3.053E401
0.0

2.532E-03
5.080E-13
7e TOTE-03
24.355E406

TABLE A«19.

2.0YR

4+885E+02
24873C~06
11%3E—04
0.0

0«0

2.0

0.0

0.0

0.0

0s0

4.093E-01
Ge0

8312503
2+133£2-05
6+978E+04
6:996E+04
6e049E+C2
1.391E+03
0e0

1.308E+01
1.471E+0S8
1.471E+0S5
14122E-01
Se912E402
SelTOE4GL
1.887E-04
1.116E+02
9.090E+03
2.522E403
3.1861E-02
14178E-14
1+794E+0S5
De421E+04
1.221E-10
2. 122E+0S
2.148E405
1.482E-09
Bel26E404
3554E+02
1377E+04
SeS63E+00
9:206E~01
0.0

2.530E-03
1<214E-24
1.408E-03
1.253E+06
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AS A FUNCTION OF DECAY TIME (BASIS

5. 0YR

44123E402
2.873E-06
1«158E£-08
0«0

[ 21+

040

0.0

0.0

Q0

0e0

4.0093E~-01
0«0

6o SATE+03
24133E-05
Bed93E+04
60 495E+0L
1.811E+00
4.806E-01
0s0

1«302E+01
1.870E+04
1« B870E+04
1+122E-01%
24830E €01
4.481E+01
SeS71E-11
24634E400
44291E+03
1.047E+03
3.161E-02
0.0

142205405
B4 790E +04
1.093E-10
1446T7E+04
1.485E+04
1. 55S€E-09
34 6T7BE+QS
Je4T3E+02
1.019E404
24412E-01
2452305
0.0

2.526E-03
0.0

1.431E-04
4.667TEHOS

10.0YR

J.118E+02
2e873E—-06
1.157€-04
0.0

0.0

0.0

0.0

0.0

0.0

0.0

4.092E~01
0.0

4,955E+403
2.133E-05
S.765E4+04
S5.766E404
1.806E+00
7.51 32-01
0,0

1.3082¢01
6.006E+02
6.006E+02
1.122E-01
1.790E--01
3.534E401
1+48BE-11
F.658E-01
1,22GE403
2.9952+02
3.161E-02
Va0

B.B21E+08
T.831E+04
1.093E-10
1.7DBE+D2
L. 728E+02
1.560E~09
S9.8155E403
3.381E402
642626403
14292E-03
6288E-13
0.0

2+518E-03
0.0

24309E-05
3.D066E 405

30.9YR

1+ Q01SE+02
2.873E-06
1.154E~04
0.0

Ce 0

0.0

6.0

0.0

0.0

9.0

4.091€-01
Q0

1e 3G0E+03
2.133E-0S
3+ 581E+04
3.582E+04
1.806E+00
14 368E+00
0.0

1+307E+01
64394E-04
6.4394E-04
1.122E-01
2.673E-0S
1.366E+01
1.483E-11
9s1332-01
2e120E+00
2+ 009E+00
3.161E-02
0.0

S5e216E+04
409330 +0%
1.093E~10
3,017E-05
3. 174E-06
1e560E~-09
4. 988E401
2.864E402
1. 029E+03
1e437E-12
0.0

Q.0

20490E-03
0.0

1. 689E~08
1o 7H0E405

100.0YR

129946400
2487 3-006
1.145E-04
0.0

0.0

0.0

0.0

D0

00

0.0

4.088E-01
040

1447 1E4O1
2.133E-05
5.768E+03
62 T69E+03
148065400
1,706E+00
0.0

1.307E+01
7 +959E-25
T+ 959E--25
1+122E~-01
1.824E-05
4.911E~01
1.488E-11
B84286E-01
B.857E~01
4 .959€-08
34161E-02
0.0

L .035E+04
9.738E8403
1.093E-10
2,703E-0S
0.0

1 +560E-09
4,631E-07
1+6T1E402
3+332E400
4.181E-13
0.0

0.0

2.3915-03
0.0

1.788E-19
3. 38086404

IN PWR SPENT FUEL

= 1e0 MTHM)

300.0VR

24657E-05
2.87T3E~06
le117E-04
0.0
0.0
0.0
Gel
0.0
Cel
040
4.08CE-01
0.0
F.805E-05
2.133E-05
Se792E+01
5.796E4+01
1.806E+00
1. 715400
0.0
1.306£+01
0.0
0.0
lel22E~01
6.123E-06
3.668E~05
Led83E~-11
T+ 79LE-01
8.845E-01
2,238E-32
3.1615-02
0.0
1.023E+02
e 6LAESO1L
1.093E-10
2.703E~-08
0.0
1. S60E~09
0.0
3.580E4+01
1.571E-06
44193E-13
0.0
0.0
2130803
0.0
Ge0
3.692€102

1+0KY

2.293E-22
2.872E-06
1.027E-04
0.0
Qa0
0.0
Q0
0.0
0.0
0.0
4,049Z-01
0.0
4.480E~- 07
24133E-03
3364506
3+365E-06
1 .806E+00
1e713E¢00
0«0
1e303E¢01
0.0
0.0
1.,122E-01
1,342E-07
1.321€-19
1+4885-11
T«721E-01
Ba802E-01
242304E-12
3.161E8-02
0e0
3.450E~01
9.120E- 086
1.,093E-10
2+703E-05
0e0
1.+.560E~09
Ge0
1.629E~01
3.9966-22
2.193E-13
0e0
00
1l42228-03
0«0
0.0
Le926E 401

104 0KY

0.0
2+361E~0U6
3.456E-05
0.0
0.0
0.0
0.0
0.0
00
0.0
3.679E=-01
0.0
4,310E-07
2413305
0.0
0.0
1.792E+00
1703E+00
0e 0
1.266E+01
0.0
0.0
1.121E-01
6.251E-29
0.0
lea488E—L1
Te250E~-01
B8e270E-01
24234E-12
3.160E-02
0.0
3,240E~01
0.0
1.093€~10
2.703E-05
0.0
1:.560E-072
0.0
8,603E~06
0.0
4.193E~13
0e 0
0e0
T+857E~00
0.0
0.0
135TE¥CL

100.0KY

0.0
2.75LE-06
Ge851E-10
O«0

0.0

0.0

0.0

0.0

C.0

0.0
1.,408Z-01
0.0
3+202E-07
24133E-08
0.0

0.0
1.726E+C0
1+640E+0Q
0.0
Q+343E+00
0e0

0«0
1.111E-01
0.0

0«0
1.488BE-11
3.88BE-01
44432E-01
24234E-12
3.187E-02
0.0
3,3885~-01
0.0
1.093E-10
2+.703E~0S
0.0
1.560E-0¢
0.0
A+603E~06
0.0
4,1935-13
G.0

0.0
2.082E-28
Ce0

0.0
18265¢01

250.0KY

0.0
2.578CE-06
8,476Z-18
0e0
0.0
0.0
00
0.0
0.0
0.0
2484 \E-02
0. 0
1.951E-07
2s133E~05
Ge0
0.0
1.613E+00
1,532E+00
0.0
S«796E+00
0.0
0.0
1.093E--01
0.0
0a0
le488E-11
1.375E-01
1+567E-01
2.234E~12
341265-02
0.0
34200E~01
0.0
1.093E~10
247T03E~05
0.0
1,56 0E-09
NeO
44603506
0e 0
Ae193E-13
0.0
0«0
0e 0
0.0
0:0
Q4?2 5E+00



H 3
SE 19
KR B85
SR B89
SR 90

Y 50

¥ 91
ZR 93
NB 93M
ZR 95
NE 95
TC 99
RULDY

RH1D3M

RU108
RHLOE
PO1OT
SB8125
TELI25M
SN126
sa1z6
SEL26M
1129
C5134
CHLaS
€5137
BALITH
CElXG
PR1&G
PRLAGH
PNLST .
SMI5L
EULSH
EULSS
SuUMTAT

TATAL

DISCHARGE

5.465E402
4.093E~01
S+45BE403
Ba7EIEFDS
Ta314E208
TaT13EH04L
1+ 150E+906
1+805E4DD
1L« QQ7E~0Y
1 JEAGEH08
1. 687TE+0&
1.301E#01
1.64DE306
1 . GBABE+CG
Sa 821 E40S

© Ea58% E4+0S

1.1226-01
1.485€+04
3.1009+a3
TeVTSELO1L
1 R2DEHOI
544928402
3.130E~02
1.564E406
Z.d3E-01
1.083E+05
9. 8R0E+04
1. 260E+06
1.2T2E406
1a81aE¢0%
1.301E405
B.5IZEH0T
1, 044E40 &
5. 4526403
1 2958407

1.745E+08

TABLE ALR0.

12BYR

Se 16TE+D2
44 093E~01
8+ 866E+03
Se BZAE+OI
Y. 142E004
7.144E£404
1« B2BEF04
1 e BOBE# 00
14 BIBE-DL
3.1 54E4DS
T2 098E+0
1.308E408
2+ 61SE+03
2+361E403
2.927E405
2.927TEH0S
148228208
Lak6TE4OK
2. BAIEAOT
T TTSE~OL
1. 089E~Q1
e TTSE~CL
3. 151E-02
14176205
3445 E-01
1.019E+05
DeB4LE4OA
5.171E40S
5. 1 TLE4QS
6+ ROBESOR
1.058E+0S
3,581E402
Ga6I4E403
S.6LIE4D3
243536406

24 ISQE+OS

240YR

4.88SE£+02
Ga0PBE-0L
Ba32EXD3
3a8TIED]
G6.BTIE+DA
EGTEE4DA
2.0t8E402
‘1 4BDBEL00
2+05RE-OL
6+035E+02
1.3B5E*03
12308E4+0D1)
3414 7E+DD.
BeTAQESOD
1871 E40S
1.47THEXOS
14122801
D40BOE 03
2.2L9E+E3
T+ TPSE~DL
1+088E-~01
T»7T8E~0L
3161E-02
7 984C+04
3a481E£«01L
G956+ 04
DA21E+04
24122408
2.122E405
2.4 7E+D3
8.126E+04
‘3.S54E€+02
B.BBBE+O3
4. 8TREFDS
1.2626406

1. 2538+08

43

CURIES OF PRINCIFAL FISSTON PROOUCT NUCLIDES IN PWR SPENT FUEL
AS A FUNCTION UF DECAY TIME (BASIS @ 1.0 MTHM)

S. O¥R

44 128E+02
4.083E-01
6,88 7E+0Q
14138E-05
6. 49BE+ 04
6. A95E4D4
4.545E~04
1.806E400
4. 711E~01
4,22 7E~03
9+ 351E-03
1.308£+01
1. 662E-08
1+499E-08
1+8TOE+0N
1.BTOE# 04
1v122E~01
4. 2908403
108 TE+03
7w TTSE-0O1
14088E-D1
TaTTBE~0OL
32161802
24812E+DA
3e35tE~0X
9. 202E+05
B TOOE40Q
14487E+04
1.26T7E+04
1. PEOE+0O2
3.6TaE+0R
3.A73E 402
64 ITIE+0D
3+208£403
4+ BRTE+OD

4 EBTEXOS

10.0YR

3.1168e02
AL 092E-DL
ALOSSE+03
Lid 7 TE~16
5. 783E+04
5.788E404
14.868E~-13
L4B0&E+0C
T451IE-OY
14078E~11
Re39IE-R1
1.308E4013
1.682E~22
Ta516E~22
64006E£+02
6. 008E+82
tel22E~01
12288403
RWBAGELOR
Vo7 ?74E-D L
1.088E-0L
TaTTHE-QL
Ie161E-02
544228403
B445LE~01
Be27TBE4DS
TeBI1E404
1s708E+02
1. 708E+02
2.089E400
D B1BEHD T
32341EH02
44665403
1+595E403
J0LGE+DT

B DHEOE4OS

J0.0YR

1.018K+02
4.0%1E-01
14360E+03
Qe

3. SBIE40S
3.582€404
0.0

1.8068+00
12368400
[1 7%+

0.0

1.307E+01
0.0

.0

Se3OME~QQ
6230AE-0&
1.122E~0%
Be234E+00
2. 009E+0D
Ta?TIE-O1
1.068E-01L
TeTEIE~QL
Be IBRE~OR
6eT12E%0C
34485E-01
B52215E400
R0 GBIE4TS
32137€-00
3+137E-08
3. T64E~08
4 QEBELO
2. 8BAECO2
P FOBEHO2
94 TAIE+DL
147608405

1. 7608405

100G 0YR

5 .994E400
4. 0BBE~-OY
14471E+01
040

b4 76BE403
6 769E4D3
0.0

$+806E400
1 2706£400
0.0

0.0

1.307€401
Y]

[-2%]

7298 9E~25
T+989E-25
1a32268~01
2.0328-07
4.988E-08
7.1Y08E-01
1.088E~01
7 TTOE~D1
3e2161E~02
3 W DUIE~1D
Fea51E-01
1.035€404
9. TABE+D3
0.0

0.0:

0.0°

4+ 531E-07
1.8728502
Be293E400
5 «490E~03
3 +388E+04

32 38BE40¢

300, 0YR 1.0KY
2. 66 7E~05
4,080E~01
3 36DE~05
9.0
5. T92E+0L
S.TOEE 0L
0.0
L.806E+00
1471 6E+00
0.0
Te0
1+ 308£+01
0.0
0.0
0.0
0.0
1.122E~01
0.0
0.0
7.789€~01
1.0BBE-QL
T+ TH9E~01
3. 161E~02
Ca0
3e450E-01
1« 019E+02
Y. BRAE+QS
0.0
0.0
040
0.0
3.BB0E4D1 1 .G29E-01
3.289E~07 0.0
JI2QTSE-LS 0.0
3 6T2E402 1.926E+401

2.293E-22
4,049E-01
7 uBeIE~2S
0.0
3.364£~06
3.365E-06
0.0
1.806E+00
1.7158400
o.0
9.0
1.303g4+01
9.0
0.0
0.0
¢.0
1.122E~01
0.0
0.0
T.7218-01
1.0818-04
T.728£-01
3.161E-02
0.0
3.4502-01
B.64LE-06
9+t20E-06
0.0
0.0
a.0
0.0

Ja6P2EFD2 L 2O26E+0T

10.0KY 100.0KY
0.0 0.0
3.67T9E~01 1408601
Be0 0.0 :
0.0 0.0
0.0 6.0
0.0 0.0
0.0 0.0
1s 7OBE400 127262400
1. 7RBE+00 1456402400
D0 0.0
0.0 040
Le266E+01 9.4835400
0.0 a.0
D0 0.0
0.0 0.0
0.0 0.0
1a121E-01 14111E=01
0.0 0.0
0.0 0.0
74254E~01 3,388£-01
1.016E~01 S.443£-02
T+254E~01 3.868E-01
34160£=02 34147E-D2
0ed 0.0
2.240£-01 3.348E-01
0.0 Q.0
0.0 0.0
0.0 0.0
0.0 040
8.0 0.0
9.0 0.2
0.0 D0
0.0 0.0
0.0 0.0

1.857E+01 1.826£4+018

1.857E40Q1 1.A26E+81

2504 OKY

e O
2484 1E~02
0u 0
0s0Q
[ %]
0.9
0.0
t. 81 32200
1,83 2E+00
L1294
Oe
Se 7T9BE+0D
0.0
0.0
0.0
[ 7Y
1.093E-01
Qa0
Qs 0
1.375E~01
1.828£~02
1e37SE~CL
34126602
0.0
2.2006~01
0.0
020
0.0
0.0
a0
0.0
Gud
Ge0
CeO
Y.T28E£400

D 725E 400



mzIx

o
an

cuy
N
GA
GE
AS
SE
ar
KR
RB
SR

ZR
NB
MO
TC
RY
RH
PO
AG
co
N
SN
s8
TE

XE
cs
BA
LA
CEg
oR
NG
PN
SM
EU
GD
TE
ov
HO
ER
™
TOTAL

DISCHARGE

1.840E-02
3.4496-09
3+3968E-08
1.148E-01
24149E+D0
1.390E+01
8.354E401
S5.168E¢+02
1,889E+03
T«G32E+03
1+625E+04
4.,558E+04
6.137E 04
12425405
1+123€+05
1.80BE+05
93335404
2+110E+05
B+689E+04
1+241E405
2.873E+03
3. 455E404
3.373E403
4.TTAEXD3
2.008E#03
Bs261E403
1:.841E+04
Te238E408
TeSTAESOS
14 755E405
80292E+04
L+SL3E+0S
84923E404
1.587E+405
3+ T2DE404
54602E404
T+ 730E+03
9,045E403
1.S95E+403
24632E403
34852E+01
2+111E+0E
24942400
74280601
S.100E-03
1.022E-04
2.083E4+06

1«0YR

1+ 740E-02
3+ 449E-09Q
34327E-Q8
Qe 0
0.0
0e0
0.0
Qs
Q.0
0.0
1.019E-04
0.0
1+328E+01
1.451€~05
1. 030E€402

2.508£402 3.873E+02°

LeSQ7E+02
3.408€E402
0.0

64 SSTE~03
24 6185E401

2.B07E+03 |

6.654E~-05
2,699E401
1.163E~01
Qe 305E-05
1. 7G1E400
3. 679E+01
5.417E+00
1. 462E~05
1.974E-08
1.250E4+03
3.786E+02
B8+.477E-05
32A80E+02
3.803E+03
1+B29E-07
3. 879E+¢1
4. 199E~02
90 029E+01
1e365€E-02
24 487E-01
0.0

2.808£~05
1.217E-15
1.321E-05
9+ 878E+03

TABLE A.

24.0YR

1.645E-02
3.4495-09
3.397E-08
0.0
0.0
8.0
0.0
0.0
0.0
0.0
1.019E-04
0.0
1.245E401
1.784E-08
8.107E401

3.055E+00
6eH6SEE +Q0
0.0

6.5STE-03
Ba762E+00

8,708E~02
H5s581E-07
2.632E-01
2.843E£401
20150E400
1.462€-9S
1.3133E-17
9,228E+02
J699E+02
44026F-13
1,408£4502
145618403
2.094€E-17
2.91S5E+01
As167E-0Q2
B.308E401
4,7956-03
T+498E-03
8.0

Z24803E~-0%
224A6E-27
2.035E-06
5.058E4+03

44

21. WATTS OF FISSION PRODUCT ELEMENTS IN PWR SPENT FUEL
FUNCTION QF DECAY YIME (BASIS

AS A

S.0YR

Le390€8~02
3¢8449E-09
3¢396E-08
0.0

0.0

Q.0

0.0

Ce0

0.0

0.0

1.019E~-04
Ge0

1.026E+01
1.783E-08
TeS36E+01
3600402
2.312E-04
1. 298604
0.0

6e557E—-03
1. 1128400
1, 7S3E#02
6+ 654E~005
44690501
Te5S44E—-02
Led424E-13
2.78%E~-03
1 342E401
B4801E-01
1+462€E-05
Ce0

3.992E+02
3e451E+02
1+883E~13
D TIOEHOQ
1.079E402
0.0

13125401
4.072E-02
B 47IE+0L
2.079E-04
2.055€-07
Ce0

2+793E~0S
0.0

2471408
1.SRLE+03

10.0YR

1.050£~02
3.449E-C9
3+3P4E-08
0.0

0.0

0D

0.0

0.0

0.0

00

1.019E~04
040

7+423E+00
1783E-08
EeETFIE+OL
JelgeE*02
24099504
1.345E-04
0.0

64557E-Q3
3.571E~02
S«TLRIEHDO
6+45654E-06
2.967TE-03
Se949€-02
2413SE-14
1+3355-03
3+850E+00
24518E~01
14452E~05
0.0

1ed468E402
3.07SE+Q2
1+8B83E~13
14133E-01
1.256E+00
Ce0

3.520E100
3.918E-02
44290E+01
1 114E-0Q6
5e122E-15
0e0

24790E-05
Q.0

3+580E-09
9.060E+02

30.0¥R

3+416E-03F
34 94BE-09
3+385E-08
Q.0

0.0

0s0

0.0

0.0

Oe 0

040

1. 019E-C4
0.0

2:037E400
1.783E-08
4+ 156E401
1.985E+02
24 099E-04
2¢ 438E-04
0«0

64 5856E-03
3+802E-08
&4 132E-06
Ha HBSAE~-06
2.,469E-07
24300E~-D2
20 13SE~14
1.243E-03
3. 765E-02
1.5689E-03
14 462E~-05
0.0

S« 77S5E401
1,937€402
L+ 883E~-13
2.080E~09
24307TE-08
0.0

1.789E-02
J. 358602
84403E+00
5.838E-15
0e 0

0.0

24 7SBE-0S
0.0

2,619E~12
S« 021E+02

100.0YR

6+715E-05
3,44 8E-09
3,357E-08
0.0
G40
0.0
0.0
0.0
De0
0.0
1,0185-04
0.0
2+204E-02
t.783€-08
7 «855€+00
3.7525401
24099E-04
3.037E-04
040
6 +555E~-03
Ao 7T32E-29
7 «634E~27
6 2 6S4E-0QS
1 4685£-07
B+267E-04
24135E-14
1.073E~03
14190602
4.168E-11
14462605
0.0
Lel144E+0}
3.843E101
1.883E~13
0e0
010
Ca0
1661E~10
1.959E-02
24971E-02
Se848E-15
Q.0
0e0
2649E-05
0.0
2077323
9 eSIAE40L

= 1«0 MTHM)

300 0YR

8.946E-10
Ju4%9€-09
3.277E-Q8
0.0
0.0
0,0
0.0
0.0
0.0
0.0
1.016E~0a
0.0
5.370E~08
1.783£-08
64722€-02
3, 212E-01
2.098E-04
3.054E~04
0.0
6, 551E~03
0.0
0.0
6+653E-06
S«656E~-08
be 175508
2135614
P.7A41E-0S
1.189E~02
3e342E-16
1+462E~-05
020
14129E-01
3.7687E-01
1883E-1L3
[ 2%]
00
0.0
0.0
4a19BE~0Q3
12236E~08
5+463E~15
0.0
0.0
24360E~05
0.0
Q.0
Q404304

1.,0KY

T+ 720E-27
3244TE-0D
3.011E~-08
0.0
0.0
0.0
0.0
0.0
0.0
0s0
Le008E~D4
00
3«685E-10
1«783E~08
3+908E-09
1.8655~08
2009BE-04
3.083E-048
0.0
6+536E-03
0.0
00
©a653E~ 06
1.240E~09
2,223E-22
2»13SE-16
9 «G30E~04
1+1B83E~02
3.342E- 16
1+462E-05
0.0
1.1S1E-04
3+581E-08
1.883E-13
0.0
0.0
[
0.0
1917E-05
3.022E-24
S5+463E~-15
0.0
0.0
1 .57SE-05
0.0
0.0
2.011E-02

10,0KY

0.0
3.838E-~09
1+013E~08
0«0
0,0
0.0
0.0
0.0
0.0
0.0
29+158E-05
0e 0
3.85T77E-10
1.783E~08
Qe 0
0.0
2.089€~04
3.037E-04
0.0
6.34TE-03
[ 29
0.0
Ho 654 7E=-06
Se7TG4E—- 31
0.0
2,135E--14
9.088E04
le111E-02
3342816
1.4626~05
0.0
1.148E~04
0.0
1.883E~13
0.0
0.0
Q.0
0.0
64303E-08
0.0
S.463E-15
0.0
0.0
B8, TDA4E-08
0.0
Qe0
1.911€E-02

LO0.0KY

0e0
34302E-09
189251 3
0.0
V.0
0.0
0.0
0.0
0.0
(23]
3+5095E-05
0.0
2.6575-10
1.783E-08
0.0
0.0
2.006E-04
2.906E-04
0e0
4.736E~03
Oe0
0.0
6e583FE-06
0.0
0.0
2.135E-14
4.849E~04
S5¢956E-03
3.342E-15
1.456E~05
0.0
1ett7E-Q4
0.0
1.883E-13
0.0
0.0
90
00
6+303E~08
0.0
Se463E-18
Ve
0.0
2.30TE-30
L\
Ge0
1.184E-02

250.0KY
0.0
3.09S5E-09
2.486=-21
0.0
0.0
0.0
Qe 0
st
[ ]
0.0
7.074£-06
0.0
1.6192~10
1.7832-08
0.0
0.0
1.874E-04
2.715E-04
Q.0
24907E-03
0.0
0.0
6.479E-06
040
0.0
2.135E-18
1.714E~04
2.106E-03
3.3% 2E-16
1.886E-05
0.0
1.06BE~04
Dad
1.8835-13
0.0
0.0
0.0
0.0
6.303E-08
[
5.463E~15

0.0
Ge0
0.0
0.0
0.0
5.778E~03



SE
xR
SR
3R

¥

Y
ZR
N
R
NB
TC

79
as
89
20
Q0
9t
93
93M
95
95
99

RU106
RH108
PO10O7
AGL10M

58

128

SN126
sB126
SB126M
£129
CS13a
CS135
cs137
BAL3ITH

CE

144

AR18A
PHWiAT
SM151
EULSS

EU

165

SUNTOT

TOTAL

DISCHARGE

1201 9E~04
1. 41TE+0L
I.026E403
B8.4B0E401
4, 27S5E4+02
4, 129403
2.097E-04
14930E-08
84354E£403
7W995E403
6o S52RE~03
JeRALESDL
64 3L2E403
64 653E-06
T 3S1E401
446436401
9.69TE-04
24258E£ 401
6.980E400
1+448E~05
15926403
15149€-04
1.154E402
3.883€+02
£43568€402
94346403
AL666E+01
A A143E-02
9.340E+0 L
4.5YIE+00
4.2Z95E408

2., 084E4+06

TABLE A.22.

L«0YR

l.019E-Da
1.32BE+401
2+ 013E+01
B4 2BOE+0T
3.959€£402
S ABBE+O]
24 099E~04
3 359£~08
1.597E402
3. 40GEHO2Z
6+ 557E~D3
1+ 740E401
Z2.807E+02
BabSAE-06
24 BEBE+DL
Fu6IOE+0L
De 697E~04
24011E—-03
F+900E-03
1.462E-05
1. 1376403
1. 152E~04
1e3127E4+D2
A 78HE4+02
3. 430402
34 801E+Q3
3.796E+01
4. 199E-02
8s+637E+DY
4« 0BL1E+00
94 856E+03

9. 878E+03

240YR

1.019E~04
1.245E401
1.339E-01
BsODAEFDL
36665402
7+247€-01
240998~04
4.702E~05
3.055E400
6.650E£+00
6+ SSTE~03
BaTABE+0Q
1.411E£403
6654E-06
S.TAIEFOO
2.841E4D1
B.59TE-04
2.011€~02
2+899E-03
1,452E-05
B.126£402
1152604
1.1028402
B+699EF02
1.4088402
1.560E403
2.9158401
4.167E-02
T»950E4 01
3.S4FE+00
S.0B4E+03

$.088E4+03

45

WATTS OF PRINCIPAL FISSION PRODUCT NUCLIDES IN PWR SPENT FUEL
AS A FUNCTION QF DECAY TIME (BASIS & 1,0 MTHM)

Ss0¥R

140195-04
1.026E401
3.9338~-08
72 536E+01
34500E+02
1.668E-06
24099E-04
Ba246E~05
22136508
44 890E~0S
B4 SSTE-03
12126400
1. 793€+02
6 BHME~QE
4.663E-01
1.341E401
Y« 69TE~O4
2.011E-03
G BUVE-O03
1446205
2.964E402
Fet52E~04
1.028E+02
3.451E+02
9. TINE+BO
1.078E402
1.319E+01
44 0TRE-O2
6a2ARESOL
24333E400
1.580E403

1.581E403

19»0YR

1.019E~04
T«42IE400
Sel0AE~1D
6.891E+01
3.196E+02
6aG9TE-16
2.099E-04
1.,331E~04
5.2B9E-14
1.148E-13
6.557E~03
BSTIE~0R
Se761E00
6.554E~06
2.950E-03
3.838£+00
9, 606E-04
2.011£-03
9. 890E~03
1448 2E-0S
S5+520E401
te152E~0a
YL GHEST L
3. 075E+0R2
123133£-01
1,255E+00
3.52 08400
3.918£-02
4+kTRE+OL
1.160E+400
FDE6E402

9.0606402

30.0YR

12 019E~08
2.037€+00
B

4.156€+01
1+ 9BSE+O2
G0

20 DUGE~04
2eQZ4E~D4
0.0

Q.0

S« S55E~03
3e BOIE~DB
5a132E~00
B &SHE~06
X4 BT73IE-12
2¢S5T4E~02
Do GHBE~04
2eB11E-03
2.898E-03
14 462E~05
&4 B3RE~0D2
1. 182E-04
5. 7H8E+O0L
La937E+02
2+08B0€~09
&« 306€£~08
Le 7THGE-Q2
3.358C-02
34 3236+00
Te086E-02
5. Q21€E402

Se021E402

100+0YR

1.018E-04
2.204E-02
0.0
78556400
B7IREFOL
0«0

2« D9VE~DA
3-023E~04
0w0 :
Dx0

6255 58-03
41732E-~29
T o GI4E~2T
6+854E-06
Ce0

& «3536~10
G« 6IDE~DS
2+010€~03
9 BY3E-03
1 .452E-05
AaL2E~L2
La152&-~04
141048401
J+B43E40L
0.0

0.0
1eH61E~1O
L+ 959E-02
2»948E-02
3 =593 -006
Da534€401

D.534E+01

30040YR

1.016E-04
5.333E-08
6.0
6.T225-02
3a2128~01
Ve
Z2098E~-08
3. 040E-02
2%
[:2Y:]
6e551£~03
0.0
Qe0
B6+653E~06
0.0
Ga0
BeHT7E~ON
24 007E~-03
DeBTIE—0I
1. 462E~05
-39}
1.1526-04
1.128€~-01
3+7B7E~OCL
[<P%]
0.0
0.0
£.193E-03
24942E~09
2.891E~18
Fe0QZE~QK

9.043E-01

1s0KY 104, 0KY

14008E-04 9.158E-05
1.175E-27 0.0
Q.0 0.0
3.904E-09 0.0
1.855£-08 0.0
G.0 D DO

2+098E-04 2.089E-04
3.039E-04 3.027E-04
Q0 B0
Q0 0.0
6o 5IGE~03 6232 TE~0Y
0.0 D0
a.0 0.0
6:053E-06 5a54TE~06
0.0 a.0
0.0 (2]

9.430E-04 Du04BE-04
14997E-03 1« B7GE-03
F+B31E-03 9.237E-03
144628~ 05 14462E-05
0.0 0.0

1.tS1E-04 1.348BE~04
1086E-08 040
3I=581E-08 0.0
0.0 . 040
0.0 0.0
0.0 [: 2]
1+91LLE-D5 040
0.0 0.0
D0 0s0

2«01 0E~02 t.210E~02

2.011E~02 1.811E~02

1LO0vORY

34505E~05
0.0
0.0
0«0
0.0
0.0
2+ Q0BE~04
2+ F0EE-02
0.0
0.0
GaTIOE-03
0«0
0.0
S5u583E~06
[+ 2%:
[-X%:1
4e349E-04
L+ DOGE-03
4,950E£~03
12456E-08
Q.0
111 7E-04
0.0
Oa0
s D
0.0
129
[:24:]
0.0
0.0
141BaE-02

1.184E~02

2504 0KY

7.074E~06
0.0
0.0
0.0
0.0
0.0
1e878E-04
2.71 5604
0.0
0.0
2.907E-03
0.0
0.0
6.479E~06
0.0
3.0
{1+ 7L 4E~04
3.556E~-04
1. 750£-03
$288BE~05
0.0
1.058E-04
0.0
Ba0
0.0
0.0
a0
0.0
9.0
0.0
§.778E~03

5.778E~03



EMEAN

1+5S00E-02
2.500£~02
3+ 7S50E~02
S5.750E-02
8.5008~02
1.290E-~01
2.250E-01
3.750E-01
5.7505~01
B.500E~01
1.250E+00
1.7506400
24 250E+00
2.750E+00
3.500E+00
5.0Q0£+00
7.000€ +00
1.100€E+01

TOTAL

MEV/SEC

EMEAN

1. %00E-Q2
2.%00E~02
3.750E-02
5. 750E-02
8.500FE~02
1.250E-01
242508~ 01
3.750E-QL
S« 750E-01
84500E8-01
1250400
1.75G€ +00
2+.250E400
2.750E+00
3.500E4Q0
S.000€E+00
7.000E+00
1.106E+01

TOTAL

GAM POy

DISCHARGE

2.157E+L E
Se661E+1 7
4.617E+17
4.635E417
30413417
3.680E4¢17
Te93E+LT
5.966E+17
9aTAAE+LT
1.129€+18
S+807C+17
242736417
1.067E¢17
22658E+16
2.459C¢16
1422041 €
8.9685+13
1+911E+10

8,851E+18

3.728E¢18

DISCHARGE

3.235E¢1L0
Le418E+10
1-731E410
2.665E+10
2.901E¢10
4 .500E4+10
17865411
2.237C¥11
S«E03E+1 L
Q.600ETL ]
Te259E+LL
3.987E+11
2.400E¢11
1.280£¢11
8-607E 410
6« 099E¢L 0
6.278E+08
241026408

3.728E+12

S+S?TELQS

1.0Y%

2.897E+1E
Ce458E+1E
6.580E+1¢
60 029E+1¢
Ae242E4LE
A.923E+1E
3.690ETH1E
1L.974E+1€
1«395E¢1E
Ta740E+1E
Be980E+LA
Bod42€E4+12
1.615E21 4
2e4458BE+12
J.042E411
S5:629€E~0¢
3¢ 653E-0€
2¢310E-07

BeSTOE+1E

1. 9984+ 1€

1.0YF

4 +34SE4CE
1.614E+08
2+4567E¥0E
34467E+0E
3. 606E+TE
6e1S4EL+QE
8.302E4+08
T +40G2E4QE
BeO20E+0S
6+S7IE+0S
1122409
1+877E+08
3:.634E+0E
6+ T59E4+0E
1+ QO65E+DE
24815e-1¢C
2.557E-11
24541E~-1 2

1.998€E+1C

B3.202€403

TABLE

18 GROUP PHOTON PELEASE RATES.
ONE METRIC TON QF INITIAL

BASIS~
2+0YR

1.5055#16
3.4Q6T+15
3.357E41S
3A109E+LS
24150FE+1LS
24354E+15
1.8F7E+LS
1.027E+15
Q.B839E+1LS
3.081E+15
S.669E+1 4
4,221E+13
G6.774E+13
1.224E+12
1+529E+11
S« THOE-0S
3.T2BE-06
2.358€-07

4.592E+16

1.812E+16
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A.23. PHOTONS FROM FIGSSION PRODUCTS IN PWR SPENT FUEL
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHM)

5. 0YR

A4.059E+1S
1elleEX1IS
1.0456+15
Fe6ZHEFL S
6+218E+14
S<601E+14
5.335E+14
2.887E¢14
5.15TE+LS
1«120E+15
24299E+14
BeHATE#12
Se14GE+12
1.524E£+11
1.9435+10
S.957TE-0S
3.865E-06
2.444E-07

1.652E+16

B+ 778E+15

18 GROUP SPECIFIC

BASIS=

2.0YR

2.25T7TE+408
B.5L6E+QT
1.,259€E+08
1.788E+08
1.827E+08
2.942E+08
4.223E+08
3.952E 403
S+658L¢09
2.619€+09
T«086E+08
7.386E+407
1.524E+408
2»365E+06
S5.353E+05H
2.873E-10
2.6135-11
2.593E-12

1.112E+1 0

1.782E+03

QNE METRIC

S OYR

7 «303E+07
2.785E4+07
3eQ2UE 437
52535E407
S5.285€E+07
7« 002E407
1.200E408
1.083E+03
24965E+09
9.517TE+08
2.873E+08
1.520E+07
1.1S3€+07
4«191E+05
6.802E+0a
2.97YE~10
24706E-11
24689€-12

4.7706E+09

T«659E+02

10.0YR

3.335E+15
T 1B0E+LA
6.970E+14
6.4BAE+14
4.016E+14
3.271E+14
3.419E+14
1.594E+14
3.357E+15
2.820C+14
lel07E+14
Jea17E+12
8+080E+10
4.B20E+09
6.243E+08
6.085E-05
3.9496-06
24497E-07

1.038E+16

2.65S8E+15

ENERGY RELEASE RATES.

30.0YR

2.0 14415
4.173E+14
3.786E+14
3.B91E+14
2.3435+14
1.650E+14
2.017E+14
8.678E+13
1.9:8E+15
3.054E413
2.277TE+13
G.030E+1L
3.952E5+07
5, 0862403
6e646E402
6.132E-05
3,979E-06
2.516€-07

Se8G0E+15

1.361E+15

PHOTONSY SECOND
HEAVY MET AL (MT IHM )

100.0YR

3.801E+14
7.874E+1i3
T+47EE+L3
7+311E413
4.401E413
2484€E413
J.7STE+13
1.631E+13
3.815€E+414
2+693E+12
Des34SE+1 1L
6«9TIE+LO
T ea62E4+06
24797€E-04
2+060E-04
6«132E-05
3.979€E-06
2+51€E-07

1«118E415

2.59SE+14

304, 0YP

d.3823E+12
7.062E411
6.82CE+11
6.42€E+LL
349685411
2.464E+11
Je247E+11
1=712E+11
3.817+12
2.615E+10
8+ 29 1E+09
S+B10E4Q8
$«3B5E+08
2479704
2.060-00
6a13ZE-0S
3.97SE-06
2451€E-07

1.0408+13

2+561C+12

MEVAWATT—SEC

TON DF INITIAL HEAVY METAL(MTIdM}

10.0YR

S5«003E+07
1.795E+07
2.6144+07
3.T28E407
3.414E407
4. 089E+QT
Te5693E40T
SaB979E+07
1+930E+09
2.397E408
1.384€+08
5.9B0OE +06
1.818E405
1.325€+0a
2+185E4023
3.043E-10
24764E~11
24747E~12

2.658E109

4+260E+02

30.0YR

3.022E+07
1.043E+07
144958407
2.237E407
1. 991E+407
2.062E+07
4.539E+07
3.254E+07
1. 109E409
2+596E+07
2-8ATEXQT
1.580E+056
8.892E+01
1.399E~02
2.326E-03
3.066E-10
2.7B5E-11
2.76BE-12

1+3G1E+C?

2. 182E+02

100.0YR

5.701E+Q6
1.968E+06
2.802E+08
4+2Q04E+06
3.740E+06
3+558E+06
B.4S4E+06
6.118€E406
2e194E+08
2,283E+Q06
1+168E+38
1,221E+0S
1.679E401
7 «691E-10
7+209E-10
3.06€6E-10
2+785E-11%
2.768E-12

2.595E408

4.160E+01

300.0¥R

S« QT EES0
1+76ZE+0a8
2+55EE+0S
3.69LE408
337 1E+0
3.081E104
7430CE+04
Ge 4l LEHOA
2.19EE+06
2.2232E 404
1.03 €004
le 01 7€+03
143 f€~-01
7«691E-10
720SE-10
3.06€E~10
2.78%E-11
Re 76 EE-12

2.56 3406

4+10%E~01

1+ 0KY

7.009EP1L10
24212E+10
6+169E¢ 09
9. 738E+ 09
1+637€410
1349E+09
1+582€6+09
3+132E+10
6+950E+120
3+563E+09
B8+463E+08
3.605E+04
4,26TFE~03
2.797E-04
2,060E~03
&e132E-05
2.97%E-J6
24516E-07

20327E+1 1L

6.013E+10

1e0QKY

1405 1E+03
5.529E¢02
2+313E+02
S.600E+ 02
1.391E+03
1.68EE¢02
2.559E+02
1.17SE+04
3.998C+04
3.029E403
1.0585403
6.308E-02
9.601E-09
Te691E-10
7.209E~-10
3.066E-10
24785E-11
24768€~12

6013 +0%

Fe 639E-03

10.0KY

6.T92E+1 0
201065410
S« 943E+09
9. 27BE+0Y
1.543E+10
128 €EE+ 09
1.440E+09
2s942E+410
64532E+10
3.277E+09
T«936FE+08
3.388E+ 04
5+582E- 04
2.797E-04
2.,060E-04
6a1326-05
3.979E--08&
2+.516E-07

2.212E+11

5.647E+LQ

10+ 0KY

1.019E+03
S« 266E+02
2.229E+02
Se335E+02
1«31 1E+03
1.607E+02
3.239E+02
1.103E+04
2. TSEEH+ A
2.785E+03
FeD20E+02
S«921E-02
1.256E~09
7.691E-10
7«209E-10
3.055E-10
2.785E~-11
2.768E-12

5.647E+ 04

9.051E-03

100.0KY

5.089E+10
1+322E410
4+161E¢09
S5.916E+09
Be6GLIEFXDD
8.08SE+08
7.999E+08
1.577E+10
3.500E+10
1. 752E+09
44253E+0€
1+813E+04
54582E-04
24797E-04
2.060E-04
64132E-065
3979E-05
2.516E-07

1e374E+11

3.066E+1 0

10040KY

7+634E402
3+304F402
1.360E¢02
3.402E+02
73205402
1.011E402
L.800E402
Sa912€403
2.013€E+04
1.490E+03
S5e316E+02
3.1736-02
1256F-09
7+691E-10
7.209E-10
3.066E-10
2.785E-11
2.768FE~12

3.066E+04

4,91 SE€-03

250.0KY

2.354E+10
6.64 3409
Z2830E40G
2+970E+09
3+365E+09
3.966E408
Z.092E+08
5-575E+09
1.238E+10
€e.19EE+40E
1.S048E+08
Ge411E402
$«582E-04
24797E-04
2.060E-04
€e132E-0S
3.979€--08
2.516E-07

€-838€E+10

1.126E+10

250.0KY

5¢031E402
1+661E¢02
Ge113E¢+01
1.70BE+02
2+4860E402
4.958E+01
6.957E+01
2.090E+03
T«117E+03
S-266£402
1-88NE+02
1¢122E-02
1:25€E~0¢
7269 1E~-10
722095-10
2.0565E-10
2.785€E-11
2.76BE~12

1. 126E+04

1.805€-03
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Appendix A.2: Characterization of PWR High-Level Waste
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TABLFE A.24. GRAMS CF ACTINIDE ELEMENTS [N PWR HIGH-LEVEL WASTE
AS A FUNCTION OF DECAY TIME {BASIS = 1,0 MTHM)

HLW 1.0Y¢ 2.0YR 5. 0¥R 10.0YR 30.QYR 10Q.0YR 30 0e O¥R 1.0KY 10.0KY 100.0KY 2504 0KY
HE 0.0 Ge132E-0Z 1e213E~01 1+641E~01 2.209E-01 3,827E—~01 6+293E~01 9«5832F~01 1.532E¢00 2.999E+00 S.79EE+00 T.816E+00
SF 2¢083E-06 34376F-0€ 4.3T4E-08 €«973E~06 14067E-05 24 007E~05 2+78Y9E—05 2491SE~05 3.163IE-05 4,840E~05 5.698E-05 6.011E~05
TL Le4F9E-12 Le0STE~1Z 7e484E-13 24841E-13 94404E~18 7.306E-]14 8+010E~14 7e111E-14 7,797E~14 4.340E~13 7.148E-12 1.,368E~-11
PB 3+456E~07 74633E--07 1.057E~06 1+521E-06 1.766E--06 2,078E-06 2940506 4.792E-06 1.8226~05 S.397E-03 S.356E~01 2.262E400
81 1e383E-10 1.301E-1C 1.334E~10 («700F-10 2+701lE~10 9.,134E~10 1+093E~08 2.437E-07 B.A56F-06 T7.691E-03 2.212E+00 1.309E401
PO Ga962E—18 2.237E-12 4,186E~13 L+448E—12 8.953E~12 34097E-11 24152E~10 1.402E-09 L+653E~08 $.9B1E~07 5.4305-06 6,144E~06
AT 3+172E-2C 3.160FE-20 3.174E~20 J.268E—20 3+5B2E-20 6.829E-20 4+262FE~19 3.67%E—18 4.0?77E~17 3302E-15 65e9Q6E~14 1a416E-13
RN 0.0 1a134E-12 9+354E-13 7+515E-13 9675E-13 2+551E~12 9e494F—12 4,935E~11 4.82BE~10 2.040E-08B ! .586E~07 1.T9SE—07
FP 4.C28E-1€ S54870C--1€ 7+192E-16 1409TE—15 1.667E-15 3.448E-15 B8e301E-15 3.B80CE~14 37S2E-13 2.999E~11 6.354E-10 1.286E-09
RA 2+6S4E~08 3.631E-0F 3.678E~08 Bs068E—08 1+407E-07 34928E~07 1 +4T7SE-06 T7a67€E-06 T.S511E-05 3.173E-03 2.468E-02 2.793E-02
AC 6+3BTE~QS 1+163E-0f 1.670E-08 53201E—08 L«095E-07 1682F—07 1.79SE~07 1.96IE-07 4.948E-07 S.108E-06 E.263E~06
TH 1+45S93E~03 1+582E~02 1¢5S85C~03 14595E-03 14615E-03 1.72TE-03 2.439E-03 S5.892E-03 2.110E~-02 2.338E-01 1.857E+00 2.780E+00
P A 2+B808E~C4 2.809E~04 2.BL0E-04 2.,811E-04 2,812F-04 2,.820E~04 2+845E-04 2.915E-04 3.1S4E-04 6.343E~04 4.B36TE~03 €.657E-03
u A TTIEHQI A, 7TITCH02 4., 779E+03 4,77IE+03 4.779C+03 4.780E+03 4+,7BIE+03 4.78CEH03 4.,7BOE+03 4.820E+03 4.92S5C+03 4,942E403
NP A+425E402 4.426E+02 4.42TEHD2 4.830E+02 4.43AEH02 4.452E+02 4.513E+402 44654E402 4.9056402 S5.012E+02 4.B6FE402 4.638BE¢02
PU A4.565E+01 Se066E+01 S54200E+401 5,325640% S5-469E+01 S.83BE+01 6-.066E+401 S.98EE+01 641355401 7.536E+01 1.02BE+01 1.681E+00
AM 1e413E+02 1e414E+07 1.416E402 144205+402 1.425E+402 1.428E+402 14373402 1,213E402 S.02TFE+01 3+4345E+01 7e116E-03 1,909E-07
(o] 2¢499E401 1+959E401 1792E+401 1,577E401 1.307E+01 6.229E400 6+409E-01 2.08Z2E-(Q1 1.924E~01 7,543E—-02 4.490E-0A 2.081E~04
8K Te262E—08 3.,292E-0f 1.492E-08 1.,39LE~-09 2.663E-11 3.580E-18 1+588E-22 1.575E-22 1+532E-22 1,070E-22 2.968E-24 ?2.541€-27
CF 6.686E- 08 L +046E-0T 1.209E-07 1.,298E-07 1e254E-07 1¢122E-07 9+39EE-08 6.36 1E~08 1.657E-08 1.,070E~12 1.056E--19 2.684E-22
ES Je086E-12 4.354E-14 1+73BE-14 1,106E-15 1121E-17 1.184E-25 0.0 0.0 0.0 0.0 0.0 Ce0
TOTAL. 54336403 Se433E40I Se433E+03 S4033E+03 544336403 5.433E403 5443364073 SeA3IEH03 SaA33E+03 S,433E+03 Se433E+03 S.434E403

TABLE A.25. GRAMS CFf PRINCIPAL ACTINIDE NUCLIDES IMN PWR HIGH-LEVEL WASTE
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHM)

HLW La0YFR 2+:0YR S.0YR 10.0YR 30.0YR 100.0YR 300e0YR 1+ 0KY 10.0KY 100.0KY 250.0KY
HE 4 Q.0 Ge132E-0Z 1+213E-01 1.641E-01 2.209E-01 3.827E~U1 6.293E-01 Q.S8IE—01 1.532E400 2.999E+00 S5.795E+00 7.816E+00
81209 5e0S7TE-11 T7e117E~11 Ge181E—11 1,547E-10 2.657E-10 941056~10 1.0925-08 2.43EE-~07 S.865E-06 T7+691E-03 2.212E+00 1.309€+01
uza3 7e3S1E-0€ 1¢633E~04 3.193E-04 7.574E-04 1+463T-03 4.292E-03 1.428E~02 43302 1.502E-01 1.553E+00 1.274E+01 2.322E401
U234 Be2F99E~01 9e274E-01 92729E-01 1.120E+00 13H61E+00 2 237E+00 4,432E+400 6.881E+00 T+607E+00 7,431E+400 5.81 SE400 3.883E+00
u23s 3.9T7E+01 3.977E401 3.978E+01 3.979E+01 3Fe973E+0] 3.980E+01 F98SE40L 4+000E+01 4.05954¢01 S,363E401 1.394E4+02 1.374E+02
236 1a579E401 1.979E4+01 1.9795+01 Lo979E+01 1+980E+01 1.905C+01 2.,005E+01 2.06€E+01 2.269E+01 3,889E4+01 8,8%2E+01 4.870E+401
u238 4,71BE+03 4.718E+032 4.71BE403 4.7IBE403 4.718E403 4,718BE+03 4.,719E403 47126403 4.718E403 4, TI1BE+03 4.719E403 4.T19E+03
NP 237 4., 425E402 4.426E+0Z 4.427E402 4.430E402 404345402 4.452E+402 4.513E402 446545402 4.905E402 S5.012E+02 4.869E4+02 4.638E¢02
PuU238 6.TI0E-01 Se26SE+0C 6,200E+00 £.315E+00 64079E+00 5.215E+00 3 0S7E+00 6+83CE-01 64TERE~QI 6.779E-21 040 0e0
?U239 2.516E+01 2.518E+01 2.519E401 2.523E+01 2.529E+01 24552E+40) 2,613F401 2.75SE+01 3.215E+01 6.262E¢401 8.228E400 1.095E-01
PU240 LoiS3E401 1+222E+01 1+287E401 1.470E+401 12731E+401 2,392E401 2.910E401 2. 88EE401 2.681€+01 1.,033E+01 7.40SE-04 1.307E-08
PU241 S5«985E40C S+704E+00 S5+436E400 4,705E 400 3.H699E+00 14412E+400 4.,878E-02 Z2+000E-04 L+859E-04 8,923JE-05 5.793IE-08 2.817€~123
AM241 S+530E401 SeSSOE+0]1 5.56BE+01 S.614E+01 S.669E+01 S T1SE40]1 Se233IEH01 32BOIE401 1.237E+01 2.6BSE-03 1.739E-06 8.,911E~12
AM233 B.SSOE+0] B8aSSSE+01 8.552E+01 8.5525401 B.543L£401 8.532E+401 B.A7V6E+0] B8e31EE+01 7.789E+01 3.345E+01 7.114E-03 1.90%9E-07
CM2a4 1.853E401 1.7845+401 1.717E4+01 1530E+01 1.264E+01 Se¢878E+00 4:,033E-01 1.91 15E-04 3.986E-15 3.549E-15 3599E-1S J.663E-1S
SUMTOT S4«424E+ 02 Se429E4032 S.430C+03 S.430E+03 5443 0E+03 S.430E403 5.430E403 Se430E+03 S.431E4N3 S.AJ0E+03 S.4295403 S.427E+03

TOTAL Sed43TE+03 Se433E+0Z S.433E+03 S54433E+03 5.433E+03 S.433E+03 S.433E403 S5e43IE403 5.433E+03 5.433E403 S.433€E403 S.434E+03



TL
P3
a1
PO
AT
aN
FR
QA

T
P

NP
[4¥]
AM
™
BK
CF
£S5
TOTAL

TL209
PB20G
rpB210
PE21A
B1Z10
BI213
Blzts
PO210
fO213
PO214
PO218
AT217
ANZ222
FR221
RAZ22S
RA226
AC225
TH229
TH2 20
PA233
u233
u23a
uz3e
NP237
NP239
fua3s
PU239
PU240
Pu24at
PU242
AM241L
AMZ242M
AM242
AM243
CM242
CM243
CM244
SuUMTOT

TaYAL

LYW

4441 4E-04
1a22BE~023
La228E~02
22014803
5+107E-08
0.0

Su 74ASE~08
1.228E-03
S A32E-07
34 358E~-01
6+296E~01
Y UBIE~03
1.739E+401
62 326E+02
2+144E402
2 128E404
1+ L9CE~ 04
A4 LGBE~QE
5.231E-09
2+210E+0a

HLW

1.103E~0%
S« 108BE-086
6w B0GE-1Q
1.862E~08
64809E—-10
5+.107E-08
1.862E~08
4+315E-10
4.997E~08
1.B64E-~08
1. B&3E~08
5.107E-08
0ol

Se107E~08
5« 089E~08
1.303€-08
5«107€E~08
5. 0BOE-0A
2.T50€-06
3.11BE-01
7.119E~08
6.625E~03
1+281E~03
3121E-04
1. TO6E+D
Le139E+01
1-86SE +0 1
2.629E+Q0
6. 169E+G 2
B.785€-012
1.899E¢02
3.761E+00
3.T42E+00
1.706E401
1.Q72E4Q 4
1.458E404
1.500E+03
2:.210E404

2.210E404

1.0YR

S« 110E-04
8¢ 642E-04
By 642E-03
1.417E-Q3
5. 088E~08
8.641E-04a
Ee 249E-D €
e GARE~DS
84822E~07
2e569E~0
3.138E-01
Ba 920E-03
L 739E+01
SeB24E+0Z
2+151€E+02
BeBRIE+0Z
H5e397E~-0S
3.A70E-0€
B.127E-11
6.556E+02

TABLE A

2.0YR

24193E-06
€. 097E-Q4
6. 097E~Q
GBIBE-O 4
Sel t1LE~OB
E09EE-~DA
B«7TBE~0UB
B DITE~DI
1.260E~06

I 2+307E~03

3.1386~01
Ga201£~03
1.739E+01
&« TOGES 02
2+1STE+02
2u292E+03
2.84TE~05
3.547E-06
3.242€~11
2.197E+C3

TABLE As27a

1.0YH

s OB9E-09
Ge GBBE—0Q8
1.401E~0%
3.053E~0F
124 02E-0S%
B.08BE~0E
3. 053E-08
G IITE-1C
4.978E-0€
3.083E-0€
3. 054E~08
S.088E~08
3.054E~08
5. 088E~08
5« 088E~QE
3e054E-08
Se OBBE~-QE
5. 08BE-08
2« 7T55E~0E
3s121E-01
1.581E-0¢€
S.7T9TE-03
1«28 E~-02
Js121E~01
1+ 706E+01
9.01TE+01
L+ SE6E+0Q
2. 78SEROC
G+ Q79E40Z
8,786E-02
1.905E+0%
3. T44E+0C
3. 7RSE+0C
1. 706E+01
48 l83EXOT
1. 423E+01
124445403
64 556E+02

be BEEE+DT

2.0YR

1+303E~09
5.1115-08
20473609
40245E-08
2+4T4E-0Q
Sall1E-08
8.246E-08
1.873E-09
54000E-08
4.245£~08
A4.2475~-08
S5«111E-048
4.247E-08
Sell1g~08
52111E~D8
4224 7E-08
5.111€-08
5.111€-08
2.760DE~0S
2.122E-01
3.092E-06
6+081E~03
1+281E~03
3.122E-01
Le7D6E401
1»062E+02
12S6TE+00
2.935E+00
546038402
B.787E-03
19126402
3.727EACO
3.7 OBE+0O
1.706E+01L
8891 E+02
1.389E+01
1.389E+403
3.197E403

321976403

26

AS A FUNCTION

Se0V¥H

B, 246E-05
2.257E-04
2.25TE~04%
3 .683E~04
54 269E~08
Ze2S6E-04
Ba385E-Q8
242BTE~04
24 296E~06
1-925E~03
3.1406-01
1.011E-02
17I9E 0L
SaPBUEI02
2.1T7IEH02
1.263E 403
2.2B0E ~06
2.7¥2E-06
2.0&63E~12
2. 095E403

10=9YR

24365E-05
6.491E~05

6.491E~05

1.041E-0D4
5.767E-08
6 od83IE~05
1+096E-07
6+2BSE~OS
3.B21E~06
L.766E-03
3.183£-01
1.160E~02
1.TIBE+0
42908E+02
2.189E+02
1.037E+03
4+365E~08
2.026E~06
2.021E-1 &
1L-765E+03

49

300YR

1.7206~05
3, 844E~05
e 448605
Se 142605
1,1038~07
3.419E~05
241968-07
3.430E-05
8.033E~06
1,737E~03
A,156E-01
1.704E-02
1«7 35E401
2.4 19E402
2.198E402
4. 8SSE+02
6.489E~15
Q. A21E-0T
2+209E-22
Ye649E102

CUR TES 0Of ACTINIDE TLEMENTS IN PWR
OF DECAY TIME (RPASIS

1004 0YR

169705
2«872E~-05
2. 871E~05
3.8Y8E-05
7.023E-07
2. 704E-05
82703E-07
2.7Ta8-05
1.287€-05
La743E-03
3.198E-C1
3.083E~02
1.723E401
62865E+01
240136402
3.594€401
B6.180E~16
B.9LSE~O7
Ve

3e205E+02

HIGH~LEVEL

WASTE

= 1.0 MTHM)

30C. 0YR

1.391€-05
3.51e6-05
3.514E-08
4,41 5605
5,91 8£-06
2429 2E-05
&io 069 EE~06
2.88 ¢E-05
1.89¢E-05
1.80¢E-03
3a 29 EE- 0L
464 AE-02
1469 2ZE4+01
2400 2E+401
1.460E+02
8.6118-0L
Eel1A1E-16
TeS55%€—-07
0s 0

187 ZE+402

1.0KY

1.567~-05
2.288E~ 04
2,288E- 04
3.020E-04%
64 554E-05
84889€-05
6. 584E- 05
ta5a5E-04
7297TE~ 05
24158E-03
JFad75E~ 08
Ge21 SE~02
1.588E+01
B.256E+00
SaBIOEFOL
7a2528BE-02
Se Y6 ZE-16
52510E~-08
0.0

B.27T1E+01

10s0KY

1e844 LE~04
1.162E~02
1-1626-02
1.464E-02
S5.316E-03
3.1686-03
S.317¢~03
8.484E-03
Se 345803
12 1Y0BE~Q2
3.5518~01
6aST1E~02
F.028E400
Ge2HEE+00
6+ BBOEYDD
1.881E~02
4e166E-16
1»698E~1L2
«0
2.0488+01

CURIES OF PRINCIFPAL ACTINIDE NUCZLIDES IN PWR HIGH-LEVEL WASTE
AS A FUMCTION OF DECAY TIME (B8ASIS = 1.0 MTHM)

S5a0YR

1+ 136E-09
5.259-08
764 5£-09
7.836E-08
72 646E-D9
S.259E~08
7.836E~08
6.5031E~09
5.145E~08
7.834E-08
7+837E-08
G259 ~08
72 83I7E~-08
T 259E-08
S 269€-08
T.837E-08
5. 259£-08
5. 259E-08
2.778E£~05
3.124E-01
7. 334E~D8
7.004E~03
1.281E-03
3a126E-01
La7O5E+01
1.081E402
L«56GE+00
3.351E+00
4. BAGE+O2
82 790E~03
1.927E402
3.676F 400
3.6358E£ 400
1.705£+401
141Q6E40Y
1 291E401
1.239E 403
2. 096E +03

2+096E 403

10.0YR

1.246E-09
5476708
Ra.225E-08
1.3885E~07
24225E~-08
B.767E~DE
1.386E-07
2.225E-08
5464308
1.386E£~07
1.367E~07
5476 7E~08
Le3BTE~0T7
5.7T67E-08
S5« TETE-08
1.387E-07
S.767E-08
S+ 767E~08
2.812E~035
3.127E~01
1.4175~-08
Ba509€E-03
1428203
34127E~01
1«705E+01
1+081E402
L.5T3E£+00
3.S4TEHCGO
3,81R2E402
B.7TY96E-03
149462402
34594E+D0
34576E+00
1.705E401
24962400
14143E401
1.023E403
L. 765E+03

1.765E403

30.0YR

2438 2E-09
1.4038-07
1.391E-07
3.B81E~07
1.3916~07
1.1038-07
3.881€~07
1.3916-07
1.079€-07
3.8808~07
3.8B2£~07
1.103E-07
3.882E-07
1. 103E-07
1.103E-07
3.882E-07
1.1038-07
1.103E~07
3. 016E~05
3.140E~01
44 1S7TE-0S5
1239BE-02
1.2B5E~03
3. 1406~01
1.701€401
B.932E+01
1.587€+00
5. 452E400
1.456£+02
8.8188-03
1.962E402
3.280E+00
3.264E400
L. 701E+401
2.699E+00
7402BE400
4.7SBE+02
9. 64BEHD2

FuE49E+02

100.0¥YR

1.517E~08
T W0R3E~07
967 OE~OT
1.458€E-05
F26TOE~-0OT
7 +023E-07
1 -488E~06
YT QE—QY
6a872E-07
L »4SBE-06
1 «459E-06
7 202 3E-DT
L+ 456E-06
7. 023E-07
74023607
1 +459E-06
7-023E~07
7.023E-07
4«36 SE-DS
3e1826~01
1383E~04
2«771E~02
t+»298E£-03
3.18B26-01
1+5690E+01
5.235€+01
1 .625€400
G 632E+00
5.027E+00
8.881E~03
1 -7I7E402
Z4384E400
22372€400
1a630E+DL
1+962£400
1281€+00
3.264E+01
3.204aF402

3.208E+02

300. Q¥R

1427 8E~D7
5491 EE~0B
6«30SE~-06
7«59 E~0&
65030 SE~06
591 EE~06
7259 LE-06
643D EE-06
579 1E-06
T+ SBSE~06
T 289 2E-06
5291 EE-OB
7+593E-06
B5.91 EE-06
5,91 £E-06
7459 2E-06
5291 EE-06
S. 91 EE-06
1.105E-04
3.2826~01
4421 QE~04
4. 301502
14337603
3.,28:E~-01
1.56856E+01
1. 170E+01
1. 7L 3400
6.58 ZE+DO
2406 2E-02
B4 9BAE-03
1.308E+02
G STTIE~O1
Y. 526E-01
1465GE+01
788 1E~01L
G.B91E~-03
1.54 €602
1.871E+02

1.87ZE+02

1+ 0KY

1.41BE-06
64564E~08
Ted26E~08
T-428E-0%
T«426E~-05
B WS6GE~05
T+ 228E~05
T 4ZE6E- 05
6 w42 3E- 05
T «426E-05
T «429E-05
6 «DBHAE-D5
TL425€-08
6,564E—05
€.564E-05
7.429E-05
EeH64E~-0G
5.564E-05
4.030E- 04
3859601
Le455E~03
4« T55E~02
1eaAB8E~03
3.459E-01
1.553E+401
1.158£-01
4 +9TIE* 0O
6+ 112E+00
L« 916E-02
F.068E~03
4.249E 401
2.935E~02
3.916E-02
15536401
3.238€~-02
3996E~10
3.226€~13
DeZH66E+A1

82271E401

10.0KY

1.148E~04
54316E~03
3+137E~03
3.1386~03
B41376~03
5.3165~-03
3.138E-03
3.137E-03
5+201E-03
34137603
3,138E-03
S5.316E-03
3.138E~03
Se316E~03
S« 316E-03
3.1386-03
5. 3L6E~03
S 3L6E-0J
4.031E~03
3+5356~01
1+ S0/E~02
4064 SE-02
2+S17E-03
3,5356~-01
6.6T1E+00
1.161E-19
3.894E+0D
2«3BAE+00
S L97E~03
9.145E~03
Ga220E~03
5. 912E~20
S5.882E-20
He BTLE+OO
44B79E-20
Dal

2.8736~13
2.045E+401

2,04 8E+01

100.0KY

2.562E-03
1.6178~01
1.617E-01
1.8437€-01
1.127€~01
2.464E~02
1.127E-01
1.373E--01
1,129E-01
1+391E~Q1L
B.4526~01
1.648E-01
344 BE-01

HaOEEE-06
1W158E-17
1#1586-17
0.0

2.,528E+00

1G0.0KY

2.4336-03
1.127E-01
2.440E-02
2e440E-Q2
2.440E~02
1.127€-01
2:3406-02
2#380E-02
Lel02F~01
2+440E-02
2.4R%1E-02
1.127E-01
2hAALE=O2
Lal27E-01
1.127E-01
2.421E-02

lLel27E~01
2e429E-02
3a434E-01
La234E~-01
B+H635€-02
BERE~Q3
3.4386-01
1.423E-03
0.0

5«11 6E-01
1,688E-04
Sa97LIE-06
7+.853E-03
5.971E~DE
0.0

0«0

1.1 9E~03
0.0

[L2Y]

2e913£-13
2451 7E+00Q

2 825E+400

2500 0KY

S.237E-03
2.8358-01
Z.336E~01
3.062E-01L
2.279E-01
2479 3E~02
24279E-CL
2+559E~01
24283E-01
24576E~01
3a290E-01
2.S42E-01
3.271E-01
L.28LE-02
J+81L0E-08
T« 793E-08
2.93G5E-20
2.935E-20
0.0

3.027E+00

250.0KY

#.924E~02
2.279E~01
ZaTH1E~-02
2276 LE-02
2e761E~02
2e279F-01
2« THLIE-Q2
2e7HIE~D2
24230E~01
2.76 1E-02
2.762E~02
2.276E~DL
2.762E-02
2.279E-01
2.279€~-01
2e THR2E~O2
242 79E~0L
2«279E~01
2274 9E-02
3e271E£~01
2+24B£-01
2.4318-02
2.1528~03
.27 1E-01
3.807E-08
a0

€2808E-03
2.980E-09
2+900E-21
€.003E~D3
3.059E~11
0.0

Q.0

2.807E-08
Q.0

Ca0

2e964£E-1 3
2.015E+00

Z2.027E 400



TL209
98209
2B214
BI1213
BE214
Po210
PO213
PQO214a
PQ218
AT217
RN222
FR221
RA22%
fA22s
AC225
TH229
TH230
2a233
u233
U234
ua23s
NP237
NP239
Pu23s
PU239
PU240
PU2a2
AM241
AM243
CM242
CM243
CM2aa
SUMTAT

TOTAL

HLy

1.038E-0¢%
2.338E-0¢
2+089E-05
9.193E~05
2.179E~09
0.0

1.,988E~0%
4.21 as
2.,008E-09
1.792E-04
2.282E-03
2.408E-04
5.087E~-02
54303€-01
64 862E4+0Q0
7.522E401
B+821E~-0€
241L7E-07
1.120E~-11
Be33ISE+40 1L

HLW

1.,833E-11
S5.873€—-1 1
Se939E-11
2.187E-10
2.387E-10
1.383E-11
24529E-09
B8+655E-10
6« 74QE-10
2+179E-05
0.0

1.S71E-Q¢
3.569E-11
5.378E-10
L.724E-09
1.5S54E-09
T« 7BLE-07
7.076E-04
2.07T0E-Q9
1.620€E--04
3.269E~-0S
9.5332-03
4.125F—02
3.808E-01
4.822E-02
B8.186E-02
2+ S94E—04
6«308E+0C
5.485E-01
2+292E+401
Se348E-01
S«2847E401
Be334E+01

Ba326E+01

L. 0YFR

7e302E-Q€
1+646E-0€
1.472€-0€
€. A62E-0C
2.,171E-0%
3.281E-0%
Le 932E-0S
2+966E-0%
2.185E-0%
2.959E~0¢
7. 168BE-04
24453E-04
54 037E-0Z
3+142E+G0
6+BB4E+QC
Se5S88BE+01
3e999E-QE
1.87SE~07
3.189E-12
64 SIOE4O0L

1.0YR

1.826E-11
S5«851E-11
9«737E-11
2.139€--1¢C
34913€-10
3.185E-11
24519E-05%
1.417E-0¢
1.107E-0%
24171E-06
1.012E-06
1.964E-0¢
3.568E~-11
8.818E-1¢C
1.777€-0¢%
1.557g~-0%
Te 7R6E~Q7?
7+08SE-04
4o SOTE-QE
1,670€E-~04
3.470E-0C€
9e539E-02
45 124E~02
2.988E+0C
4.825E-02
8+671E-02
2+59BE-0A
6+330E+00
S«484E-01
4.860E+0C
S5«220£-01
S5.050E+01
6.593E¢01

64 S26E QL

TAELE A.28.

2.0YR

S«148E-06
1.162FE~06
1.040E-0S
4,562 -05
2.181E-09
2e315€E-05
2+016E-09
24.092€-05
2.371E-09
2.131E-05
T«1l69E~-04
2.535E-04
5.087E-02
3.676E400
6e904E+Q0Q
S.014E+0C1
1.813C-08
1.667E-07
1e273E-12
6.078E+01

LE A.29.

2+.0YR

1.8345-11
5.8776~11
1.354E-10
2.148€-10
S«442R-10
6«003E-11
24530E-09
1.971E-09
1.539E-09
2:181E-09
1.407€--09
1.972E-09
3.584E-11
1+226E-09
1.785£-09
1.563&£-09
Te8L1E-07
7+086E-04
B8.988€E~08
te752E—-0na
3.470£-05
9.541E-03
4.124E-02
3e519E+00
4.A2BE-02
9.138E-02
2.59%E-04
6+350E+00
S«484E-01
14033E+0Q0
5.095E-01
84.,360E+01
E+OTSEHOL

6.07BE+01
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WATTS OF ACTINIDE ELEMENTS IN PWP

AS A FUNCI IUN QF DECAY TIME (BASIS

S5«0YR

1.394E-06
44322607
3.888E-~06
1,683E-05
24244E-09
84573E-~006
2.110E~09
T«745E~06
2,923 ~09
8.B827E-~0&
74172E~04
2.803E~04
S»086E~02
3s 7T52E+00Q
€295TE+00Q
4+382E+01
1+689E~09
1e213E~07
8.093E~-1a
5.453C5+01

10.0YR

56262E-07
1.27BE-0Q7
1.189E-06
4. TAGE-06
2.,461E-09
Z2eaT4E—06
2.361E-09
2.229E-06
3.837E-09
3.611E-06
7.179E-04
3.238E-04
5.085E—-02
3.634E+00
7«019E+00
3.621E+01
34235F—-11
B84317E-08
8-.210E-16
40691E+01

30.0YR

2.420€E-07
Te441E-0R
T .620E-07
2.335€-06
44706E—092
1.324E-06
4.540E-09
1.182E-06
72 6B9E~09
2.680E-06
7.20 04
4.821E-09%
5.080E-02
3.184E+00
7« 070EC+00
LeG20E+0L
Be.654F-18
3.8955~08
Be6TA4E~24
2.721E+401

WATTS CF PRINCIPAL ACTINIDE

AS A FUNCTION OF DECAY TIME {BASIS =

Se0YR

1.887E-11
6.,048E~11
2.499E-10
24211E-10
1:004E 09
2,0B4E-10
2.,604E-0%
3.5638E~09
2.840E~09
2+248E-09
24597E-09
2.030E--99
3+688E-11
2.2635-09
1.837E-09
12 609E-02
TeB60E-~-07
7.090E~04
24132E-07
2.017E~04
3.4T1E--05
9.547E-03
4,123E~-Q2
3.58AC 200
4+835E~02
1.043E--01
2.596E-04
£+403E400
S5e4B2E~-01
1.3322-02
4. 736E-01
4.333E401
S5«455E 401

5.458€+01

10.0YR

2.070E-11
6.632E-1 1

20425€
1.777€-09
Te134€-10
20.855E~09
©>436E09
5025E-09
2-,481E-09
4.595E-09
20226E~09
4.044E-11
#4.004E-09
2.015E—09
1.764E-09
Te95GE~07
7.097E-04
44,118E-07
2.4%1E-04
3.472E-05
9«5S57E-03
4.121E~02
3.451E+00
~2848E~0Q2
1+229E-~01
2+59BE~04
6.456E400
5,480E-0}
3,441E~03
4.194E~01
3.578E10L
4.689E+401

4.621E4+01

30.0YR

3.958€E-11
1.268E~1Q
1.238E-09
3.636E-10
2.97T4E-0Q9
4+461E-39
5.460€E-Q09
1+.802E-08
1.407E-08
44 7086E-09
1.286E-08
44256E-09
Te73I4E-11
1.121E-08
3.852E-G9
3.374E-09
B84.5345-07
T«126E-04
1.208E-06
4.827E-Q4
3.480E-05
9.595E-03
42 113E-D2
24 260E+00
44891C~02
L+ 69BE-OL
2.,804E-04
6+ 518E+00
56470E-01
341326E-03
2578E-01
1+564E401
2.720E+401

2.721E+01

100.0YR

1.493E-07
6. THBE-0B
7 «374E-07
L« 735E—06
2.997E-08
1 .062E~-06
2+.752E-08
9+362E-07
3.043E-08
2+B2EE-DS
7 «305E-04
8,801E--04
5064 a2
1 .992€+00
6.51L8E+00
1« 193JE+3Q
A ,293E-13
1+79€6E-08
00

9+ 7SIEOC

100.0YR

24521E-10
8.077E-10
8.651E~09
2.953E-09
1.859E~-08
3.100CG-08
3.477E-00
6+770E-08
S5«2BSE-08
24997608
4.833E-08
271 1€~-08
4.925F-10
4.211E-08
244535-03
2.149E-08
1.23SE-06
7 e222€E-04
4.021E—0Q6
7298004
3.515E--035
9+ 726E-03
4. 0OBEE—-02
1.73SE+00
5.007E~02
2+065E-01
2«623E-0%
5.969E+00
5543401
2+279E-03
4.699E~-02
1«1a42E+00
9.747E+00

9. 763E400

HMIGH-LEVEL

= 1.0 MTHM)

300.0¥R

6.001E-08
74584E-08
6.942E-07
1.880E—-06
2.52€E~07
8. 79 E-Q7
2.28%E-Q7
7«66 ZE-Q7
2413CE-07
4.5845-00
7.531E-04
1.330E-03
5. 01 EE~ 02
6.457E—-01
4.87082¢C0
3.390:5-03
4.25GE—-18
1. 18 1E-08
0.0

5.572E+30

30Q.0¥R

2e41285-09
6.380 €E-03
2.421E-08
2.48EE-08
Qe 72EE-0
2.02 1E-O7
24930807
3.524E-07
2.7SIE~07
2.52€E-07
2.51€E~Q7
2.2849E-0T
4.15CE-09
2.192E-07F
24 067€E-07
1.811E-Q7
3.127E~026
7e44SE—~0Q
1.2248E-05
1.23$E-03
3.62 2E-08
100 2€E—-02
4001 CE-02
3.877€E~01
5+2BCE—-02
2.050%-01
2+ ES2E-0Q4
4.335E£4+00
Se33ZE-01
9+ 15€E—04
3. 62EE—-0n
S+405E—04
5. 56EE+00Q

S« STZE+00

WASTE

1. 0KY

6.837E-08
34723E-07
1L «970E-006
L «244E-05
24801E-0¢
3.066E-06
2.5345-06
247L0E-06
2.300E-06
i «463E--05
7.933E-02
1.494E-03
4.812E-02
2.5605~-01
1.911E400
1.4B3£-03
4.142E~18
22992209
0.0

24219E400

1.+0KY

2+356E~-08
7.540€6-08
2.36%E-07
2.760E-07
Fa3196~07
2.381E-06
3.250E-06
3«44 3E-05
2.692€6-05
2+801E-05
2462506
2.534E-05
4.603E-08
2.1455-06
2.293E-06
2.,003E-06
1 +140E--05
7+BSCE-04
4,229E-0S5
1.370E-03
3.978E—-05
1.057E~02
3.755E-02
3.839€-03
6.162E-02
1 .903E-01
2.673E-04
Ls411E+00
4.993E-01
3.762E-05
1 ea65E-11
1e123E~14
2.217E+00

242195400

10.0KY

1.997E-06
1.693E-0S
7209TE~0S
&e245E-04
2.269E—04
1.052E~-Ca
2+.0S2E-04
9, 540E-05
1.857€-04
2.785E-04
B.110E—-02
1.BB7E-03
2+693E-02
1.936E-01
2.147E-01
S.215E~04
2+.894E-18
G+ Q68E-14
Q.0

4.403E-01

NUCLIDES IN PWR hIGH-ILLEVEL WASTE
1.0 MTHM)

10e.0KY

1.908€-0¢
Sel 1AE-OH
1.001E-05
2.235€-05
4.021E-0%
1:005E-04
24 632E-04
1,457E~04
1«137E-04
24269E-04
1. G408~ 04
2+ 052E-04
3.728E-06
Q.062C-05
1.857E-08
1.626E-04
1.141E~0s
B8.023E~04
24, 371€-04
1+33BE~03
6.819E~-05
1.080E-02
Le612E-02
3.848€-24
14200501
7+329E—-02
2.701E-0a
3.063E-04
2.144E-01
S« 669E—-23
0,0

1.005E-14%
4.397E-01

4.403€E-01

100.0KY

4.110C--05
2.137E—-04
8.518C-24
8.328£-03
4,807E-03
8-.1B3E-04
A.348E-03
7.920E~0a
3.935E-03
4,.143E~-03
7.941E-04
4.768E-03
1.050E-02
1.5601E-02
4.581E-05
2.063E-07
8.026C--20
4.292FE-19
0.0

6s0455-02

100.0KY

4,023C--05
1.296FE-04
7.783€-0S
4.7355-0%
3.120E-04
T.822E-D4
54578E~-D3
1.233E~-03
B8.8455--04
4,807Z-03
8-08685-048
4.348E-03
7+900E-05
72040608
3-935E-03
3-44T7E~03
6.873E-04
7-793E-04
3,587E-03
1.047E-03
A.5S77E-05
1.042E-02
3.43%9E--06
0.0

1.57TE-02
5.,2565~00
2.3192E-048
1.283E-07
#¢S61E-05
0.0

0.0

1019514
65028E-02

6.085E-02

250.0KY

B.273E-05
3.575E-04
1.388E-03
1,447E-02
S.727E-03
9.282E-04
8.797E-03
Q.685E-04
T.962E-03
7.762£-23
T-597E~04
7.370E£-03
9.996E-03
3.871E-04
1.225€-09
627 FE-09
2.039E-22
1.090&~-21
C.0

7.0908E~-02

2504 0KY

8.181E-G5
2.621E-04
8.806E--0%
9:582E-04
3.539€E-04
8.AS0E-0a
1.129€-02
1.232£~03
1.001E-03
S.T27€-02
S«152€E-04
€. 797€E-03
1.598E-04
.975E-04
T.962E-03
6. 973IE~-03
7.77BE~-CA
7.423E-0A
6.536E-03
7+.002E-04
84.539E-0C5
9.996E-03
9.202E-11
0.0

2,098E-04
Pe27BE-1L
1., 773E-04
1.016E-12
1.224F-09
Q.0

0.0

1.037E-14
T.0756-02

7.096E~-02
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TABLE A.30. PHDTONS FROM ACTINIDES IN PWP HIGH-LEVEL WASYE
AS A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHM)

18 GROUP PHOTAN FELEASE PATES, PHOTONS/SECUND
=% BAS [S= METRIC TON OF INITIAL HEAVY METAL AY A REPROCESSING TIME OF 160 DAYS
- EREAN
) HLw 1s0YR 2.0YR S5, 0¥R 10-0YR 30.0%R 100.0YR 30 0. 0YH LeORY 1 0. 0KY 100.0KY 250.0KY

1« E00E~02 13036414 3ETLIE4L3Z 1WGE3EHI3 1.050E413 9. 1BYEH1Z S,924E 412 2.887E412 1294GE4LZ 1.074E412 3a282E+11 3.062E+10 37386410
Z+B00E~02  1.914E+11 1.89AE+11 1.900E+11 1eOIBE+IL 149326411 1,9456+11 1.785E411 14316E+11 A.831E410 2.6505409 2. 1545409 2.473E409
B3+750E~02  TeBOOE+IL 1.IFFAEHL Y Fe2GIEVI0 ToBODEFLO 74006E41I0 G6494BE+ID 64LT7GE4LD SeS554E¢10 5406410 14924E410 2.1516409 4,14 7E40S
SaTEOE~02 2u634E41Z ReGHOEFLT 24649E+12 Z.6TOEH12 2.696E412 24T 17TE412 2 4488F 412 1.810E412 5.977E+11 S.905E409 7.634E408 14139E+09
B.500E-02 S«7ITEHLL S5 754E411 S2T3FEHIL S5.670E+11 S.5T5E 411 S.286E+11 £ 880E+11 4.684E+11 4 .3TOE+14 (1.G16E+11 L.D2BEF10 14338E+10
122506-01  4p 33510 S.7TOBEHLL GaTOGELT 4ADT0E+11L 244256411 3. 930E+11 3.256C411 3.01EE411 2.723E+L1 12058411 12847E409 Z+3AEE+09
2eRSOE-01  I.922E+L01 3.807TE+11L J753EH11 3,632E471 3.454F411 2.924E+11 2.223E+1§ 2.031E+11 1.900E+11 B8.1B6E410 1.920E+09 Jil¢1E+409
3 7SOE-0L  2.5T2E410 2.512E410 2.511E+10 2.509E410 2.505F+10 2.454E+10 2.473E+10 2+4%8E+10 2.331E+410 1+319E+10 £4.B26E409 8.D87E409
54 780E-01 2.3B8E409 S5.686E+08 2.,458E+08 1.554E408 1.526E408 1.S20E+08 L.4GSE408 1229 EE+408 1.017E408 1.083E+08 5.52098408 7.51 1E+08
Ba2S00E-01 1. LI8E405 6.363E40€ SLB49E408 5.004E408 4.49FE408 FalB8REC08 1 700E+08 7. 095E+07 T.A19E+06 1.7S1E+07 1.383E+08 1470LE+0E
142508400 A4.961E+08 3. 093EH0NE 2.834E408 2.616E408 2+376£+08 1. TIZE+08 F.H34EH07 381 1E407 I IQVEHR06 4 L IBEH0T 3.254E408 281 0E+08
147506400 1.310E408 7.86FE407 G2792E407 S.83BE+0T 4aBLIEH07 2.2B6E+07 1aP01E£406 41626405 1.1058406 I«595E407 3.295E+08 2.434E408
242506400 HaTISEFOT 4,493E407 3.89IE407 Jo3I6IE+H0T 27796407 1L.302E407 1,052E406 1.B807E+05 3.725E+D5 S.OLSE406 7.6B2E+07 £.692E4+407
2o 7S0E400 Se4BO0E407 3.691E407 3.022E407 2.230E407 1.687E+07 T.86BER06 TLT5EH05 1L,20EE+405 2.0085+08 1.996E+05 1,34 08406 1.5L 45406
3-500E408 3a537E40T 2.343E407 2.030E407 1.755E+07 1.ASOEYOT 5.792E+06 S.45QE+05 G L15E404 TL.2655+04 H5.228E403 2.515E4+08 2 84 3E+05
5. 000E+00  LaSIIE40T 1.002E407 B26B6E+06 7.508E406 6eR0SEH06 2,906E+086 2+IFLE40S 3,45EE4+04 J.073E104 BaSH0E403 2.224E¢02 17215402
T« GQOE+00  1T42E406 1o 15FE40C L«002E+06 F.0G9E0A5 T 1lSE6E40T J.3IBLCH0S5 2.6BTE404 F97+03 3.542E403 S 8715402 2.555E8401 19626401
LaTQOE+01 Z2.2I06E+05 1a32BE+405 11515405 9aF49E4+04 Ba2Z21E+084 3,B850E408 3.086E4D3 2.8556+402 4.0726E402 11358402 2.930E400 2.24TE40Q

TOTAL 1-350E419 4011484132 2,101E#13 12485413 13530413 1.,014E413 B.ETEEFLY2 4.94AE$12 26956412 7.6464E45 1 5,8028+4210 7387C4190
MEV/SEC 2o3ITEF12 G ATTE4L] BL12BE41L 521665411 4a9LAE+11 22224E411 Ie3IS50E411L ReT1IE4I1 L2770EHIL 6.099E+10 6.353E+09 8. 028409

18 GRDUP SPECIFIC ENERGY RELEASE RATES, MEV/WATT-SEC
BASIS= MEYRIC TON OF INITIA HEAVY METAL AT A REPROCESSING TIME OF 160 DAYS

EREAN
HLW 1.0YR 2.0YP 52 0YR 10.0YR 30+0YP 100.0¥YR 304%.0YR 1. OKY 1 Na OKY 100.0KY 250, 0KY

1:500E~02 12954FE4+0€ S,G00E40E 244956405 1+574C+05 L.37BEX05 8.886E404 4.IJLE4084 2,924E+404 1.611E¥04 4,924E+03 4.523E+02 $.607E4+02
2.500E~02 &4.786E403 2. T3EE403 4.TS0E403 2.786E403 4.829E5 403 4. 8615403 44626403 3.2905403 1.208E¢03 1.163E402 S.3B6E+01 €a1B4E+0L
3. T50E-02 1.350E¢04 S.220E+02 3,A4T2E403 2.94BE403 2,852 403 2.606E+03 231 7E403 24086403 1703E403 £.842E+02 B.066E#01 1.555E402
5.T50E-02 1-515E40E J1.510E+DE 1.523E405 1.536E405 1.550E+05 1.562E405 1+4TFIE+0S 1404 1E+05 JW43TE404 3,396E+402 4.390E+01 €.54TESOL
ASQUE~D2 4. WBEH04 4, BPLEF0 A A.D7TIES0A 4, 820E408 4. TIBEFDA 4. 493E404 41388404 Fu9BZE4+04 3.710E+08 1.629E404 B8.73S5E402 1.136E+403
1o 250E-~01 64369EH08 SJGOLE+DA 5.882E404 5,738 +04 5.5 IEH+04 4.913E+404 44070E+04 3o 770E+04 3.491E404 1.506E404 2.309E+02 Z.9326+02
2. 250F- 012 BL.8ZAE+0Q B.SE6BE+I4L Badd4EL0R SLLT2EHD4 To771E40E 6.578C404 S4001F404 4.57CE404 A,.274E+04 1.B42E404 2,.320E+02 7.068E«02
3VEOE~O1  9.OMMECD3 9.R20E402 9241 TE403 G.408E403 FW30SEHN3 G, ISZE40I Ge274E40T Q.16 4E+403 Ba778E+03 4.946E+03 2+.560E4+03 J04BE+02
Sa?750E-Q1 1e37IE40Q3 3.269E40Z 14G1BE+02 8.9ITEAVL 8.775E401 8.73I7E401 B.IAREH0Y T,463CE+01 S+BASEA0L 6.225E+01 344095402 4.319E+02
B8+800E~01 UaSOLES0R2 S.309E402 A.717EHO2 4,.283E402 2.824E4+02 2.703E402 14856402 LHa0FAEHQ] EHIGEFO0 1. 48BE+01 1.176E402 1.%46E402
Le260E 400 6+201E402 34 BOGE40Z JoSA2E+H02 342095402 2e971E+02 2. 1OBE4U2 10204E402 4.7H0AE+01 424 7E+00 S4147E+GL 4.067€402 4. 7626402
L-TSOE4DD  2,293E402 1.37TE402 1.190E402 100226402 B.319E+01 3.939E+0] F+326EH+00 7.283E~01 1.9356+00 62916401 5. 766E402 7,777E402
2+250E400 10S2QE402 1.0LIEH+Q2 BTISEH 0L TeSO66E40L 642536401 2.929E+01 2+,366£+00 4.067E-01 B.IBOE-0L 2.231E+01 (L729E+02 1.956E+02
2«75CE+00 150TE402 1.015E+02 Be310E+01 641336401 I.660E401 2, 164E401 24132E+00 3.3LEE-0L 2.478E~-01 5.,390E-01 3.685E+00 4-.1H63E£+00
N 3.500E+00 1.2IBE402 B.201E401 T106E401 6. 1A2E+01 S.07EE401 2,377E401 1 .909E400 2.840E—-01 2.5336-01 L.830E~J1 B.BO2E-01 %.953£-01
5.000E+00 74567401 5,.0126401 4.343€401 3.758E+01 31026401 1. 45S3E401 1-166E400 1.72SE~01L 1.335E-01 4.2BOE-0Z 1.117E-03 2.5603E-0&
7. 000E+0G0 1.220E401 B8.08BE+TC To0L2E400 6.061CHI0 S,009E#+09 2.JA6EH00 1.884E~01 2,784E—-02 24480E-02 6,P1L0E-03 1.788E-04 1.374E-048
Lo LODE#QE  22206E 400 L AGLE+OC 1426BE400 1.0D4E+00 9.004E~01 4.23SE~01 3,395E-02 S,022E-03 4.479E-03 1.R249E-03 3.223E-05 2.472E-05

TATAL 2233TE+06 QL LTTEHOE S54128BE+05 S, 165E405 4.914E+0S A.2248+05 3.3G50E+05 247126405 17706405 6.099E+04 6.353E+03 R.028E+03

GAM POY FeTASE~OL 1.871E~01 94823E-D2 8.281E~02 T2977E~02 6. 772602 5.3705~02 4.34EE~02 2.83BE~02 9.776€~03 1.018E~03 1.287E~03




TABLE A.31. (AILPHA N) NEUTRONS FROM ACTINIDES IN PWR HIGH-LEVEL WASTE
AS A FUNCTION GOF NECAY TIME (BASIS = 1.0 MTHM)

HLW 1.0YR 2.,0YR S«0YR 10.0YR 30.0YR 100.0¥R 300.0YR 1+0KY 10 0KY 100.0KY 250.0KY
PO213 4.43RF-02 8.421E~02 4.440FE-02 4.569%9E-02 S«011E-02 9.587F-02 €.1026~01 S5.142E400 5.704E+01 4.619E+03 9.7825E+04 1.981E£+05
P02 14 4.957E~03 B8.118E-02 1.12%5+02 2,083E-02 3.,686E-02 14032E-01 3.B776-01 2,01 EE+00 1.975E+401 Ba343E+02 6.4855+03 7.342E+03
PC218 1.540E-04 2.525E-04 3.511E~08 6.480E-04 1.147E-03 34210E-03 1.20€E-02 6.,27€£-02 6+143E-01 2,595E+01 2.013C402 2.264E+02
ATZ17 4.163E~03 4. 148E-03 4.166E-03 4.2B7E-03 4,.701E-03 B8.990E-03 5.725E-02 4.8226—-01 5.351E+00 4.334E+Q02 9.183E+03 1.AS58E+04
FRZ21 1.019E-03 14015E-02 1.0208-03 1+042E-03 1.151E-03 2.201E-03 1.402E-02 1,181E~-01 L1.310E+00 1.061E+02 2,248E+03 4.S49E+03
AC225 2+520E-04 2.511E—04 2.522E-04 2.5956-04 2.846E—04 S.442E-04 3.46€E-03 2.921E-02 3.239E~01 2.623E+01 S.559E402 1.125E+403
NP237 2+369E+02 2.370E+0Z 2.3705+02 2.372C+02 2-374E+02 Z2+3IBAE+02 2.816E+02 2,49 ZE402 2.626E+02 2,6B4E+02 2.607TE+02 Z.4B83€+02
PyY238 1.3426404 1.053E405 1.240E+0S 14263E+05 1,21 6E+05 1,043E+405 6.114€E¢04 1.36LE¢04 1.352E+02 1,35CE-16 0.0 0.0
Pyz23¢e 1e132E+03 141336402 141346403 1«135E+03 1.138E403 141485403 1.176E+03 1,240E403 1.447E+03 2.818E+03 3.702E¥02 4.927E+00
PU240 1e961E+03 2.0F7E+0Z 241896403 2.499E403 2,943 403 4.066E4+03 4,947E+03 4.905E+03 4.5S8E403 1.7SSE+03 1.259E-01 2.222E-06
AM241 2.212E40S5 24220E40E 2.227E+05 24245E+0S5 2.2€8E+05 2.236C+05 2.093E+405 1.521E405 4.950E+02 1.074E401 6.956E-03 3-.564E-08
AM243 2,62BE+04 2.628E+04 2.627€+048 2.627E404 2.625E+408 2,620E+04 Z2,603E+04 2.55IC00% 2,392E404 1.027E+04 2,185E+00 Se863E-05
CM242 1+592E+02 Je376E+0T 721756406 9<251E+404 2.390E+404 2,178E+04 1.583E+04 6.36C0E+03 2.613E+02 3.93BE-16 0.0 0e0
CM243 1,47S54035 1 439E40E 1.405E405 1e306E+405 115S6E+05 7+ 110E+04 1.296E+04 1.001E+02 4,042E-06 0.0 0.0 0.0
CM2a4 LeDBREL0T7 1,023E+07 S+849E+06 BeTBIE+06 7T+251E406 2.373E406 2-314E405 14026402 2.287E-09 2.036E--05 2.065E-09 2.102E-06¢
cN2aS 4.98BE+01 4.987E+01 G,987E+01 4.905E+01 4.,984E+01 4.975E+01 4.947E+01 4.867C+0L 4.59TE+0L 2.206E+01 1.433E-02 €.967E~08

TOTALS
TABLE 1.702E¢08 4.450E+C7 1.7S4E+07 F+38SE+06 72770E+06 2,830E+006 56326405 2.0449E+05 8.02%E104 24126E+04 1.1 7SE+0S5 2.306F+085
ACTUAL 1.702E+0€ 4.4S0E+07 1.754E407 9.3853E+06 7+770E4+06 3.830E+D5 S.632E+05 22,0445 +05 8.029E404 2.126E+04 1.175E+05 2.306E+0S
TABLE A.32. SPONTANEOUS FISSION NEUTRONS FROM ACTINIDES IN PWR HIGH-LEVEL ¥ASTE
AS A FUNCTION OF DECAY TIME {(BASIS = 1.0 MTHM}
'
HLW 1«0YF 2.0YR 5. 0YR 10.0YR 30.0YR 1L00.0¥YR 300.0VR 1«0KY 10.0KY 100.0KY 2504 0KY
u238 S+ 9BEETO1 5.906E+01 5.986E+01 S.9L6E+01 5.986E+01 5,988E+01 5.988E+01 S5.98€EE+01 5.986E+01 S.986E+01 S.9B8T7E+01 S.987E401L
PuU238 1.733E+403 1.399E404 1.64TE+04 L.6T7BE108 1.615E408 143BEE+04 8,123E403 1,81 55403 1.79TE+01 1.801E-17 0.0 0.0
PUZ240 1.050E404 1«L12E+04 1+172E+04 1.339E+04 LeS77E+04 2,17BE+04 2.650C+04 2.625C 404 2.221E+04 F.401E+03 6.T43E-01 1.190E-05
Py242 3.877E403 3.877E+032 3.B78E+03 3.879E+03 3-.882E+03 348925403 3.919E203 3.965E403 4.,0025+03 4,036E+03 3,466E403 2,649E403
CMZa2 1.285E 408 2.725E407 S«7TOLIE+06 7.467E404 1.929E404 1,7SBE+02 1.,278E+0% So132E403 2.109E+02 3.178E-16 0,0 0.0
CMZaa 2.0E1E+08 1.983E+0€ 1.909E+08 1.702E408 1«405FE408 6+537E+07 4.48SE406 2. 12€E+03 4.432E-08 J.947E-0U8 84.002E-08 4.073IE-08
CM2a6 8.304F+05 8.302E+40S5 B-301E+0S5 B.298E+05 B,20LE+405 B.2067C+05 8,183E+405 7.947E+05 71726405 1.919E+05 3.601E~01 1.052€-10
cM2a8 6e9ITEH02 62 9TTEH+OZ 6+97HE+02 649735402 64978E+02 6.978E+02 6,977E402 6,978E 402 6.964E+02 6.837E+02 S.6B9E+02 4.186E4+02

TOYALS
TABLE 3.354E408 2.265E40€ 1.876E408B L.711E+02 1.414E+08 6,625E+07 5.35£E+06 B.3S1E405 7.462E+05 2.062C+05 4.096E+03 I.128E+03
ACTUAL 343048408 2.265E40E 1,976E408 1.711E408 1.414E+408 6,625E+07 S 3565406 8:351E+405 7.46GEL05 2,062E+05 4,09CE+03 3.128BE¢03
OVERALL
TaraLs
TABLE 5.056E+03 2.710E+0E 2.151E+08 1.805C+08 Le492E+08 7.0085+07 S,.9LGE406 1403SE+06 8.272E+05 24274E+0S 1.216E+05 2.337E+05

ACTUAL Se0S6E+0E 2, 710E+0E 2.151E+08 1.B0SE+08 1.492E+08 7,008E+07 5.919E+06 1.03SE+06 8.272E405 2.274E+05 1.216E+05 2.337E+40S



(% §
8E
<u
N
GA
GE
AS

8R
RrRa
5R

ZR
NB

TC
RU
RH
(2]
AG
3]
IN

S8
TE

XE
cs
a8
LA
CE
PR
ND
P
SN
BEU
GO
T8
DY
Ha
&R
™
Ye
ToTaL

HUW

1.916E-04
1.47T7E-04
4.16TE-3E
3.77TTE-08
B.630E-07
6.597E-01
2.000E-01
Sa630E4+01
2a166E-02
3.415E4+02
8.834E402
AL5EBE+O2
3.517g+03
1.4366+01
3.30TE+03
T.T7OE+D2
2.305E403
a.641E+02
1.2426403
T+6858401
1. 073E+02
2.400E4+00
G9.014€+01
3. 117E4OL
4.7236402
24337€~01
0.0

2.716E+03
1.388£403
1.-216E403
2.€338403
1.11aE+03
34 756E403
1.324E402
Ta394E402
1.504E+0R
8. 636E+01
2.600E400
1.363¢ 400
1.4208-01
S.6218-02
5.688E-05
1.368E-08
2.009E404

TABLE A.33,

1. 0YR

1.916E-04
22 477E-04S
0a 0

3-777E-0E
8+ 639E~07
S B8ITE-03
24000E~01
5+630E401
2e173E~-02
e A1SEOZ
BeBVHE+OZ
2eBELEXQ2
3.523€202
3.273E-01
3. 335E+03
T2706E40L
24242E+03
2. 6F7LE+O2
14 306E403
TeHATE4OL
1, 077E+02
2,218E+00
B.997E+01
2« 3%HEXD1
B T4SE+Q2
By A9TE~C1
1s928BE~OE
2,659E+03%
Lo 445E+02
1.216€+03
2+474E402
1.148E+02
3.9313E402
1.016E+02
T+ 7O0LE+O2
Lo SSYE+0Z
De 0OGE+OL
2.881E+00
t.381E+00
1420801
5.621E-02
S5 659E-05
L. 697E~0%
2.809E+04

2.0YR

1.916E-04
1.477E-0a3
0.0

3.777E-08
Be639E-07
6259TE~DL
2.000€E~01
54630€401
2} TIE~02
3.415€+02
BuS54E+02
4.561E+02
3.535E403
B.242E~03
3.335E403
T.706E402
2.250E+03
4.671E+02
1.338E4+03
T.63IE+0L
1.07BE+OQ2
2e430E400
B.994E+401
2.628E+01
4. TBTE+Q2
D.041E-01
249906-08
2.611E¢03
1.493E+03
1.216E+03
2.409€403
1.115E8403
3.978E+03
T«BOO0E+0L
T+936E402
1.519€402
9.509€+01
2.581 €400
1.3826400
1.420E-01
S2621E-02
5.6016-05
1.7556-05
2.809E+04

53

GRAMS OF FISSIOMN PRODUCT ELEMENTS IN PWR HIGH-LEVEL WASTE
AS A FUNCTEIDN OF DECAY TIME

S+ OYPR

L.916E~08
1.4776~04
D0

3.777€--08
Be 639E-07
B4 S9TE~01
2.000E~01
Se6I0E+0L
2., 198E-02
3,415E+02
Ba206E+02
4.561€402
3570 03
2.955E~03
3.335E4+03
7. 706E+02
2.182E+03
2.6TIE+OR2
1+367E+03
T-626E401
1.079E402
2.461E+00
8.994£ 401
2420BE+01
4.809E+02
9.1008-01
Se174E-08
2.502E403
1.602E+03
1.216E403
2236TE4D
11156403
440206403
3+831E401
Be360EF02
16 420£+02
1-053€+02
2,581£+400
1.3828+00
1.420E-01
5.621E~02
5.573E~05
1.783E~05
22809404

10.,0YR

1.916E-04
Le47TE-QS
0.0

B.7T77E~08
BeOIFE~UT
HeSITE-OL
24000£-01L
B.&630E4018
2e229E-02
F.41564+02
T6TBE+02
4.560E402
3.623E+03
4,.582E~03
3a335E403
74705E+02
2.1 7BE+Q3
B.6TIEFO2
1.371E403
7 625€+0 L
1.078E+02

2.503E+00,

Ba99at+01

1.943E+0 L

44B3SE+02
92100E-01

1,14 8E-07

2.371E+03
1.734E+03
142168403
2.364E+03
1«11SE+03
4.023E+03
G A22E00
B.B614EH02
1.309E+02
1.168E+02

2.5BLESD0,
1.382E+0D0

1.420E~01
Sa621E-02
54564E-05
1.79RE~05
2.809E4+04

300YR

1.2 16E~04
12477E~04
0.0

B TTTE~08
8, 539E~07
64 5OTE-01
2.0008-01
5.6308+01
2.3545-02
3.415E402
6. 095E+02
2.560E+02
3.7B1E+D3
1.109E~02
3.3356+03
To705E+402
2«178E5%03
446716402
Lo 371E403
T»62BE+01
1.077E+OR
2. 601E+00
B.993E+OL
1. B37E401
4.846E+02
9+ 100E~01
3.271E-Q7
2.019E+03
2. 085€403
1. 216E+03
2.364E+03
La115E+03
4.023E+03
4. TBOE-0D2
8.690E+02
1. 164E+02
1= 332E402
25818400
1. 382E400
1.4208-01
$.6236-02
54562E6~05
1.794E~05
2.B809E+04

(BAS([5 = 1.0 MTHM)

100+0VYR

1.91E6E~04
1.477€-04
0.0

3.777E-08
B.639E-07
6+597E-01
2.000E8-01
5.630E401
2.792E-02
3.415E402
34990E402
4.55u0E402
34992403
3.3BTE—02
3+33SE+03
7T-703E+02
2.178E+03
4e8671E+02
1.371£+03
T » 628701
L#D77E402
2466 LE*0Q
8+992E+01
148372401
8 .846E4+02
S+ 100E~01
1 -Q7QE~-04&
1+544E+403
2+561E+403
121 EE+O3
22354E+403
1+i15€+03
4.023E403
4.438E-10
B8.645F+02
1.1T74E+02
1.367E402
22581E4D0
12382E+400
1 ea20E~01
Se62LE~02
5.5626~085
1~ 794E-05
22809€404

300.0VYR

1.91€8~04
1.877E-08
0.0

3.77IE-08
B.63SE-0T
6.59 7E-01
2.000E-01
G.628E401
4.04 ZE-02
3.61 SE+02
3.50 2402
4. BGCEXOG2
4:04CE+03
9+ 89 4E~02
3.33EE403
Teb69BE+Q2
2. 17€E+03
.67 1E+02
1.371E+03
TeBREETTL
.07 €02
2. 66ZE400
8.98£E+01
1.837E+401
4.84€E402
9. 100E~0L
3.192E-06
1.4276+03
2.6776+03
121 €E+03
2436 42+03
Lal12E+03
4,02 E+03
0.0

B.59SE+02
t.22326402
1.367E+02
2,58 1E+00
1438 ZE+00
1a618E~01
5. 64 268-02
Se$6E-05
147G 4E~05
2,80 SE+04

1.0KY

1 .91 6E--04
1.077E-04
[

3.7TIE~08
8.639E~-07
6.5976-01
2.000E-01
B.624E 401
Ba3965-02
3e418E+062
34490E+902
4»S55E+02
440416+ 03
3e266E-01
3.335E+03
T«H8 R E+G2
24180£+03
4.6TIE+D2
1.3TIE+03
T262BE401L
1L.07TE+D2
2663IE400
84972E401
1 .837E+401
4.848E+02
G.100E-01
1062605
La326E+03
2 87BEX03
L+216€+G3
2+36HEX03
124V 5E+03
4.023E+403
Qa0

B.382E+02
1.237E+02
Lo 367E4+02
2.581E4+00
e 382E+00
1a816E~0QL
5.682E~02
5+B562E~05
1.794E~05
2=8B09E+404

10.0KY

1. 916E~04
lea72E~04
0ut

3.777E-08
8. 639E-07
€.597E~01
2.000E~01
S.571E+01
6.157E~-01
J.a15E+02
3. 499E402
4.559E+02
4.038E+03
30 24BE+00
3.335E+03
T AB9E+02
2.202E403
A.671EHC2
1-371E+0d
7. 6A9E4CL
1.077E402
2466 3E400
BeB1OE+OL
1.837€401
#eB6AES02
Se 099E~-O1
1.061€~04
1.425€403
24679E+03
12166403
24364E4+03
1. 11SE+03
4. 023E+03
0.0

8. 5828402
12376402
1.367€+02
24561E400
1.382E400
1s306E~01
5. 761€-02
5056 2E~05
Lo TORE~OS
24809E+04

100.0KY

191 6E~04&
1.AR23E-04
G0

3.T77TE-08
8.6396-07
€.597%-0l
2.000E-01
Se245E401
B3.BT2EFOD
344156402
BABA9E4+Q2
B ,559E+02
Ae.D09E+03
F.1B2E401
3.3356403
B5.5B65EX02
2.392E+073
4aBTIEFO2
1.369E¢03
T.B57E¢01
1. 077EvD2
2.663E400
76245401
L. 937E+0 1
4«983E+402
9. C089E--0 &
1+4059E~03
Le317E403
ZeBBTELOZ
1+216E+03
22364E+03
1,115E8+03
4,023E403
0.0

B.S82E+02
1.237E+02
12367E402
225B1E400
1.382E+00
1+8406E-01
G.762E~-02
5e5626~08
1. 794E~05
2.809E+04

2506 0KY

1.916E-04
1.343E-04
9.0

J27TTE-O8
Bs6IIE-DT7
€.59TE-01
2.000E~01
Ba0B4E+01
Ba4B4EX00
Faa13E402
Je099E+02
255902
2+964E403
T+692E¢01
3,335E+03
2.416E+02
2.807TE+03
4,67 LE+02
135656403
€« 199E4+01
L<07TE402
2,663E+400
Ea?3QE40L
1.837E+401
52071E+02
Wa073=2~01
24839E~-03
1I.40AE03
Z.70DE+Q2
La216£+02
22364E403
1o 115E403
3.023E403
Bat

B.582E+02
1.237E+02
1.367E+02
24581E£+00
1a382E+00
l.406E~01
5476 28-02
5,562E-05
1e 7T AE-0S
2+B809E 40¢



SE 82
RZ 35
RB 87
sP s
Y 89
SR 90
ZR 99
2R 9t
ZR 92
ZR 93
NB 93
ZR ga
Mg 9%
ze 96
®0 28
MO 97
MQ 98
TC 99
PY 99
MO100
RU100
QU101
RU102
RH103
RU104
°D104
©D105
RU106
PO106
PD107
Po108
AG109
23110
cotio
TE128
TE130
cs133
csi13a
BA13a
cs135
cs137
BA137
BAt38
LAL39
CE140
PRLAY
CElL42
ND143
CElaa
ND144
ND145
ND146
PM147
SM147
ND1a8
SM148
ND150
SM150
sM152
EU153
SM154
EULSS
GD154
GD156
SUMTOT

TOTAL

HLW

3.363E401
Q- 7O6E+01L
244355402
3.495€£402
4.525E402
S.301LE+02
2+378E+01
5-827E+402
6.293€402
7.183£+402
6516E~05
7T+406E402
T7.296E402
7.988€402
3.286E401
7 «907E+0R2
8.24RE402
7« 726E+02
44+125E-03
Qe293E+02
Ge502E+401
7.715€402
7«696E+G2
4.6A1E+02
S5.415E402
24173E+02
3.756E402
1. 286E¢02
24321E+02
2.180e+02
1.501E+02
7.625€ ¢01
4.3195+01
3.28TE+01
1.102€+402
3.532E+02
1+126E+03
1.042E+02
Se133E401
2.994E+02
1+ 186E+03
4.578E+01
1«274E+03
1.216E+403
1+238E+03
1+114E403
Lel265t02
7«77T6E+02
2.CT2E+02
1.051E403
6+T20E+02
6eBALE4OZ
1.323E+02
74003E+01
3.633E402
1.854E4C2
L.7S55E+02
3.18BE+0Z
1.332E%02
1.100E+02
3. 753E+01
3.731E+401
3.620E+00
©+207E+Q Y
2.772E+04

2. B809E404

TABLE

1.0YF

3. 363E+01
S TIEE+D]
2.426E+02
3.495E+02
4,552C+02
S4177E+02
3:6255401
5.89TE*0Z
6.,393F4+02
7.183€E+02
1.147E~04
7« B06E402
TaS57GE+QZ
7.988€E4+02
3.28H6E+01
7.907E+0Z
B.24BE*QZ
T.T7Q8EYOZ
6.632E~02
9.293F+0z
9.509E+0L
7.T1SE+0Z
Te6OCE+0 2
4,671E+0Z
5.415E402
24173E¢02
Je 7S6E+ Q2
TaAGHE40L
24960E+0QE
2. 1BGEEQZ
1+ 5CGLEFQZ
T.625E+01
4.919E+401
3. 3256401
1. 102E402
3.539E+02
L.126E+03
7+447E401}
8. 085E+01t
2.994E+02
1. 159E+03
7.287E+01
16272E+0 2
1.216€E+02
1.238€E+02
111564032
1« 126E402
T+ TT6E+QZ
L. Q9CE+0Z
1.208E+02
&> T20E+0Z
6«844E402
1. 016E+02
1.Q00328+02
3.525E+02
1.655E+02Z2
1.765E+02
3.1536402
1.332C+02
1. 100E+02
3. 763E401
3.842E+01
6+ S509E400
6. 207E401
2. TT6E+QA

24809E+04

b4

Ae3e. GRAMS CF PRINCIPAL FISSION FRODUCT NUCLIDES IN PWR HIGH-LEVEL
A FUNCTION OF DECAY TIME (BASIS = 1.0 MTHM}

AS

2.0YR

3363E+01
e T7I6E+ 0L
24436E+02
3.495E+02
4.3552E402
Se0535E+02
4.823E+01
S-B98E+02
6.393E+02
7.183E+02
1.7¥79E-0A
7e406E+02
Te576E+02
7.982E402
3.28€84¢01
7.S07E502
Bo243€502
T7«706E+02
9«140E-03
G#293E+02
9«509E+01
7«TLSE+O2
Te696E+02
4.6TIE+O2
Sea15E+0R
2,1 73E+62
3.7506E+02
3.251E+01
A:2B2F4+02
22180£+02
1+501E+02
T+625E+401
2.919E+01
3.339E+01
1«102E+02
3.539E+02
1.126E+03
5.321E+01
1.021E+02
2.924E+02
1«132E+03
9«933EtOL
12272E+03
1.216E+03
1.238E+03
1e115E+03
1+1286E+03
T77BE+02
4.500FE+01L
La273E+03
Sa720E+02
6~B4AE+Q2
7+800E+01}
1.2a43E+02
3~695E+02
1-.655E402
1. 765E+02
3.158E+02
1.332E+02
1.100E+02
3.763E+01
3.175E+01
9+ 175E+400
6.207E+01
2,T76E+04

2e8BNRELQA

S.0YR

3.363E4+01
Se796E+01
2.436€402
3ed2EE4QR2
4.559€+02
4.TO7E+02
8.328€+01
5.8985+02
6.3936+02
7.183E+C2
4.432E-0%
7.406€402
7.576£402
7.988E402
3.286€+01
7.907E+02
8.248€+02
7-706£402
1.6665-02
942935402
9.50%E401
TATISE402
T-696E+02
4.671E402
S.415€402
2.173E+02
3.756E402
4.131E+00
3.5658402
2.180E+02
1.50LE+02
7«625E401
4.919E+01
3.386E401
1.102E+02
3.5395+02
1.126E+03
1.941£1+01
1.359E+02
2.9948402
1.0565+03
1.752£¢02
1-274E+03
1.21 38503
1.238E+03
1.115€+03
1-126E+03
7.776E402
3.1108400
1.315€+03
6.720E402
6.844E402
3.531E+01
1.670E+02
3.695€+02
1.6556402
1.765€402
3.1888402
t+332E+02
L. 100E+402
3.7638+401
2.4935 404
1.6008+01
6.207E401
2.776E404

2,809C 102

10.0YR

3+363E+01
Q.726E+401
2.436E+02
3.4955+02
4.559E+02
4.179€¥02
1.361E+02
548985402
6.392E+02
7.182E+02
1.102E-03
7.406E402
7.576E+02
7.988FE+02
3.286E+01
7.907E+02
B.248E+02
7+470SE+02
2.920E-02
Ge293EH0D2
F«509E+01
T7.71SE402
7.696E+02
4,671E+Q2
S«415E+02
24173E+02
3.756E+02
1.32TE-0%
3.605€¢02
24180E+02
1.S01E+02
T.H625E+01
4.%19E+01
3,.34TE+01
1.102E+02
34539E+02
1.126E+03
3.614E+00
L.517E+02
2.924C+02
Qe412E+02
2.904F+02
1.274E+03
1.216E+03
1.238E+03
1.115E+03
1.125E+03
777TEEXQ2
3.622E-p2
L.318E403
6.720E+02
6.8084E4+02
9.422E+400
1.929E+02
3.695E 102
1.65SE+02
1.765E+02
3.158E402
1.332E+02
1L+ 100E+02
3.763E+01
1.666E401
2.427E+01
6.207E+01
2.776E+04a

2:8309E+00

30.0YR

3.363E+01
Fe TYGE+O1
2.436E402
3.493E402
4+.559E+02
2.596E+02
2e942E+02
5.898E¢02
6e393E+02
7.182E+402
S«479E-03
7<406E+02
7e5FEE+02
7.988E402
3.2B6EHOL
Te907E+G2
8.248BE+0Z
7«-70SE+02
7e935E-02
9« 293E+02
9+ 509E+01
7+ T15E+02
TebQOE+02
4.671E+02
5+415E+Q2
2.173E+02
3. 736E+02
1.413F-07
3.607EFO2
2.180E4+02
1.501E402
T+ 625E401
4912E+01
3.3a7EG1
le102E+02
3¢ S39E+02
1o 126E+03
4.375E-03
1.553E+02
2.994E+02
5.929E402
60 38TE+Q2
1.274E403
1.216E+03
12238E403
1«11SE+03
1+126E+03
TeTTEELOR
64653E-10
1.318E¢03
64 720E+02
6.844E+02
4.780E-02
2.023E+02
3.695E402
16555202
ie763E+02
3. 1S8E+02
1 332E+02
1. 100E+02
3.763E+01
3.325€E+400
3.761E401
6.207E+01
2+ T776E+CA

2,809E+04

100.G7R

33636401
Q. TIHEH0OL
2+43CE+02
34495E¢02
4 .559E+02
4.206E+01
5-050E402
5-,898E402
62393E402
7«182E402
24709E-02
74055402
7 +STEE+Q2
7.988E¢02
3.2BGE+Q1
7 .Q07EHFQ2
842435402
7 «703E*02
2.548E-01
Q«293E202
9 +S09E+01
Te715E402
7+.69€E£¢02
2.671E402
Se4l1S8SE#02
2.1T3E+02
3.75GE402
1«759E—-28
3.607E402
24180E402
1.501€E+02
T+ 625401
4.31FE+01
3.327E201
1.102E4C2Z
3.539E+02
1 126E+03
24£3GSE-L3
1+553€402
2.994E402
1176E402
1e114E+03
1.274E+403
1.2165403
1+238E+03
1.115E+03
1e125E+03
7o TTGELO2
0.0

13182403
6. 720E402
6+844€E+02
4.438E-10
2.023E+402
36935402
1.655E+02
1.765E¢02
3.158E¢+02
1«332E+02
1«100E+02
3476364010
1+167E-02
4.0928+01
64207E+01
2.776E+0H

2-809E+04%

30Q.0¥R

3.3626401
9.79E401
2-43cE+02
34255402
4455SE+02
4.2006-013
S5.53€2+402
B5.890K¢02
©4392ZE402
Te1B2E+02
9.212E-02
T«40€CE402
7e3T¢E402
Te@88E102
Je2BEE+01
7+.307E+02
B.24 EE402
7.698E402
T+5S60s--01
9.292E+02
9.50%5E+01
7«71 ZE*Q2
7.69¢&E¢02
A.671E+02
Se41 EE+02
2. 1TE+Q2
3. 7S EE+02
0.0

3.607€E+02
2.18CE#0Q2
1.501E402
7.625E+01
4.91<E+01
3.3075+01
ielQE+O2
3.536E+02
1. 12€E+03
0.0

1.553E+02
2.998E+02
1.1SSE+00
1.230E403
1.274€E403
1.21€¢E+03
1.23€EE+03
1.11EE+03
1.12€£+03
Te TTCE+Q2
e-0

1.31 80403
S.7202402
6o 8449E402
0.0

2.023E+02
3.69IE+02
1.655E+02
1. 76SE+02
3.15EE+02
1.332E+02
1.10CE+02
3.T63IE+01
1.16¢E~09
4.09IE+01
6.207E401
2.TTEE+QA

2.808E+04

1.0KY

3.3635401
G TIGEXOL
2e838E402
3.495£¢02
4.559£ 402
2.44GE- 08
5.541E402
S5.2982+02
6+393E+02
TL79E402
34199E-01L
T.406E402
7T.57T6E+02
7.9028E402
3.28€E+01
7.907TE+02
8.2885+02
7.6B1E+02
2.508E+00
De29BE+ 02
FGS09E+ 01
7,7158+02
T2696E402
BL6TIE+G2
5+415€E+02
24173402
3 73SEH02
0.0

3.607E+02
2.180£+02
1.301E+02
76232101
4+919E+01
3.347E401
1s102E402
34539+ 02
14126E+03
00

1.553E+02
24993E+02
1 .0356E-07
1.,232F+403
1274E403
1.215E403
1.233E+03
1.1156403
1+126E403
TTFEE+02
Qa0

1.318£+03
6.720E402
6e844F+02
0.9

2-0235+02
3.695£ 102
1:655E+02
L+765E402
3.158£402
L-332E+02
1.100E4+02
3« 753E+01
040

4.093E+01
6.207E+01
277T6E+0%

2.809E+04

WASTE

104 0KY

3.363E+01
Q. 7TYREL 0L
2.436E+902
3.495C+02
4.559E+02
¢.0

S5.541E+02
S.89BE¢02
6e393E+0Q2
T« 1STE+A2
3.241E400
T« 406E402
T-576E+02
7-988E+Q2
3.286E+01
7«207ELQ2
862385+ 02
T-459E+02
243463E+01
9-293E+02
S.509E+01
T=T1SE+02
TaG206ELN2
3.6T1E+02
5-315E+02
2.173E+02
J. 7SHR D2
0.0

3.607E+02
2.178€+02
1.501E+402
7o 625E+401
4.219C+01
3.3a7E4+01
1.102E+02
3.539E+02
11265403
0.0

1«553E+02
2.905T402
0.0

1.232E+403
1.273E403
1.216E403
1.238E+03
1.1156+03
1.1265+03
Te7TTBE+02
Ce0

ie«31BE+03
6 720E+02
GeBAAE+02
0.0

2.023E+GC2
3 695E+ 02
1.655+02
1+ 765E+02
3.153E+02
1. 332FE ¢ 02
1.100E+02
3.763E6¢01
0.0

4,093E+01
6.207€+01
2, 7TTSE4 QA

2.B0SE+04

100,0KY

3.363€+01
9.796E+01
2.436E+02
3.495E+G2
4 .557€+02
0.0

Se541C+02
5.893£402
6+393E+02
6e+854E+02
3.1B81E+01
T«406E+02
T-STHE+02
T+989E+Q2
3.286E+01
T«90TE+0Q2
B.2a2E402
545655102
2e140E402
9«293E+02
9.509€+01
7.715E+02
T+696E+02
A.6TIE+Q2
S«415E+02
2.173E402
37588202
G0

3.607E402
2.157E+ 02
1.501E+02
72625E+01
4.9198+01
34347E+01
1.102E+02
3.5392E402
1.,126E+03
0. 0

1.553E+02
2.,205E+02
0.0

1.232E+03
1.274E+03
1.216E+403
1.239E4C3
1.115€6+03
1.126€E403
7.77T6E+02
0.0

1.318E403
6. 7205402
6.844E402
0.0

2.023E+02
3.695E+G2
LaGSBE4QG2
. T6SE+02
3.i588402
1.332E402
1.100E+02
3.763E401
0.0

4,093E+01
6.207E+01
2.773EtCe

2.809E+C4

250e0KY

2.363E401
9.796E+01
2.436€402
3.495E+02
4.559E402
0.0

5,52 1E402
5.898E402
6.393E+02
E-4L3E+D2
7.621€401
744065402
7.ST6EVO2
7.988E 102
2.2B6E401
7.907E+02
8.223E+02
2.416E202
84.290€402
S.293€+02
9.509€40¢
7.715€¢02
7.696E+02
4.6TLE+02
S.415E402
2.1736402
2.756E402
8.0

3.60 FE+02
2.122c+02
1.501E+02
7.625€101
4.916E+01
3.347E+01
1.102E+02
2.530E+402
1.126€403
0.0

1.553E+02
2.777E402
0.0

1.232E+403
1.274E403
1.216E403
1.238€403
11256403
1.1265403
7.TT6E402
0.0

1.318€+03
6.720E402
6.844€+02
0.0

2.023€+02
3.695E402
1.6556402
1. 7T65E402
3.158E402
1.332€402
1.100E402
3.763E401
0.0

4.092E+01
€420TE+D1
24TTAE®0A

2.809€E404



. BE
cy
SE
fg
SR

In
MNE
Ll

1%

TOYAL

HLw

2,871 E~06
3,152€-29
A, 09 E-D1
5.176E+Q0
L.A9TE40S
2,461 E40S
2.913E4+05
S.€3TE+ IS
BaSE61E-LZ
?2307E+01
5. 2845405
S5 LBTE405
1122801
2,8756403
2a1B1E402
Be5UGE-OL
1 840€+03
La366E40G4
1.7706+40%
1+ OTE-03
0.0

24 331 E 405
YaTIRELCA
Baa26E402
CaNTBE+DS
AaEIBIESDS
2a32IEEAR
1. 228E405
Bu5VSE+02
1.529€ 404
2.389E401
2. 1838402
22348FE-13
TaBME-D03
2+260E-08
Qe 222E-02
G GOBELCE

TABLE A.35.

1a0¥F

2o 871E-0F
0s 0

4,09 E-DY
2aTHE~DE
7.129E£404
P 295E404
S.57LES0D
Le2TTEXVA
0.0

L2 30TEFD]
Ra166E4DE
241666408
1e122€~-01
1, 084FE4+03
5.360E+01
338303
Re FABEFN 2
1 GOBEC0A
BeOHTAECO2
A« RASE~BE
1-,428E~14
1, 9T2E+0E
GaEIVECVQ
B.664F~07
3+890E40E
B.591E4+08
2777605
D1 A22E+0 A
3. SOVE+DZ
1. A457E+0 4
J.00LE+QY
G FARE+CQ
0,0

2,530E--02
4.538%-18
3.5085E~-03
1.TI7E2+0DE

2-.0YR

Z2BTLE-OS
0.0

24091E-01
2e132E~05
£.098E404
6.903E+0Q
1. 083E+02
Z%G0E402
Jal

J+30TE+Q)
1« OBBEF0S
L« D9BE40OS
L»122E-01
3.TRIEXQ2
S.08GE¢+01
2.001E-0%
SedbHAE02
Brl42E+03
Z2-006E+03
W2246E-NS
HeIGRE-2R
1+674T 405
G- 3226404

1+2368405
L-853£4+05
1 1306E~29
FazZ3IAE404
3.3808402
13276408
3.D1HE00
La985E-01
0.0

Ra52BE-03
Dl LYE~Z0
FoT2BE~0OH
1LA002E408

CURIES OF FISSYUN PRODUCT ECLEMENTS TN PYR HIGH-L
T2y MTHM)

55

AS A FUNCTION OF DECAY TIME

5.0YR

2.871E-06
.0

4. 090E~01
2a4132E~08
BA423E404
G2 424E404
1.806E+00
S« 001E -0
G0

L=30TE+0L
1.3838+04
1,383€+04
La122E-01
L-B81L3E+01L
4. 3RTE4OL
1,921E~11
1,980E+00
30 8G4E +03
Ve BT7EHDL
4a 24 HE~QR
Cnl

11718405
L.69TETGA
1. 09210
TeB2TEHQ3
1e DOME+QS
L» 855 SE- 09
B.274E 08
32459E4+02
YA TE3E+O3
1aS2BE~-N1
5240 0E-06
040

2.524E~03
00

1+«209E--04
4a2TCE+0S

10.0YR

22871E~06
0.0
4.030E~-3)
24132E~-05
Sa702E+04
54 TOIEA04
1.BOSE+0D
TWe722E-01
00
La307ESOL
ALARR2ELD2
4.942E402
1. 122E-~01
1. 146E-01
3.459E+01
1,43758-11
BaBl2E~01
1.101E403
2268IEFG2
2.246E-05
D.0

B E5YE+04
TaTABEXCS
L.09R2E-10
1LISEE+QG2
12LTOE+O2
1560609
BLTIBEC03
3,.328E¢02
G O03E+Q3
Bol7OE~0a
1.256E-13
0.0
2,517
Qa0

A #PTOE-O0S
2oYDTEFOS

0.3

30.0YH

2.871£~06
0a0

4 DA9E-0%
24 132E—05
3+BA2E 00
3»543E+0
1.808£200
1.43757E+00
Q.0

1« 307E40Y
4 TARE~04
HaT22E-04
ta122E~0D1¢
24 665E--05
la3376401
RadBTE~-LL
9. 12EE-01
B2257E+ 00
1« 799E+00
£0246E-05
[V
Bw1B0EF0Q
4.NB1E-00
1 092E-10
22914E-085
22 149E-06
1« 560809
4e833EL0L
2o BH3E402
Ve I0SEFO2
1 DBIE-12
0.0

0«0
2.2438F£~01
G0
1~341E-08
1-726E+05

{BASYS =

100.0%R

2ZwBTLIE-06
D .0

4086801
A lBEE-0S
269403
6, 6S6EX0S
1.605E+00
17065400
D0

1a306E23Y
S5.886T-25
S« BHGE~2S
1«1226~01
1+B196~05
#aB0FE-0 L
1 +A87C-1 4
BL279E-01
B.B53E~-01
4.43GE-08
4. 2ABE-05
Q.0

Lan2atienn

F2685E+03

0.0
1«56 0E-09
4«13 EE-D7
LaB64EFD2
3. 190400
A.179E~13
Qa0
9.0
24389803
PREYY
1,52€E-19
3. 3BOEH04

3D 0. CYR

2.871£-06
Ta0

4aG7EE~01
2eiITE-0F
S FAZE4UL
5, ¥32E+TUL
L.BOEE+00
e 718400
0.0

10 30€EE40L
GO

C-0

15122E~01
He 1085~ 04
3.591€-05
LedB7E-1 L
7 TBIE-01
G,84 1E~01L
Za23z28-12
Aa2afE-0S
Da0

1.0l ZE+OZ
SaS40EFOL
1a09Z2E~10
24 TO2E~0S%
0.0

1. 56 CE~D9
Ca0

3.850€FE#01%
1525606
4. IDE-13
Dl

Dad

R2e128€-03
0w G

Q.4

2.5 TFEHTR

18054060
17158409
Dty
La303E+01
DRy
D0

L aaBTE- 11
TAPVTE-DL
B PHEE- DA

1-560E-60
GaD
14 523E--01

1.421E--03
Q-0
0a0
L.222E+01

EVEL WASTE

106 0KY

2. 8B9E- 05
Q.0

Le 7TO7E+0D
1.708+00
Qe O

1-265E+01
9.0

Q-0

1212%E~0%
6a233F-29
.0

1.487E<11
7-251€~01
Bh266E-01
2.232E--12
8L PHEGE--OS

Dals
22939 ~04
Un O
1e092E~10
2aTQRPE-G3
0.0

1aS6GE-0Q
Ya O
A BC1E-O8
e O
4o 191E-13
Qa2
00
TaBB0F--08
0.0
L PRG
1oB53E401

LOO-OKY

2TSOE~0S

Ga0

L. ¥2SE4Q0
LeHAE4D U
Ga®
Gru3SER00
DU
Dl
T.E2 0801
Te0
0.0
LaABTE-1L

A22IE~LD
T 0
Fo A4 7E~D L
Oa0
10920490
2aTOZE~OS
0.0
1.5506--03
G2
45 50LE~QG
9.
ALLDIE-13
0.0
0.2
Z2.0BiE~-28
Ga0
0.0
142284010

2E0.0KY

2aSTTE~GH
WG
2840502
2al328~05
00
[
1-H12E4+00
12 E32E+90
Qald
DeTYAERRO
0.0
4.0
a9 2E~01

3,199€-91
00
L-092E-10
2270 2E-03
a-0
1-S&50E-049
D
A.501E-086
¢.a

4.291E 13
Q60
L0
d.0
Q.0
0.0
FaHOGECCO



SE 79
SR 90
Y 90
Y 9t
ZR 93
NB 93M
ZR 95
NE 95
TC 99
RULI06
RH106
°D107
s812s
TE125M
S5N126
58126
SBLl26M
Cs134
Cs1L35
CsS137
BALITM
CElaa
PR14aa
PR144M
PM147
SM151
EULSa
EULSS
SUMTQT

TOTAL

HLW

4+ 031E--01
74 234E404
72365404
1.738E¢0S
1.805E+00
1.451E-01
2.913E+¢0€¢
Se€15E+0S5
1+307E+01
42305E+05
4+305E+05
1«L22E-01t
le3J43E+04
3+194E403
7«77T1E-01
2.675E-01
7+77iE-O01
1+ 3495408
3+449E-01
1+ 032E+0S
QaTEREFQ S
84 526E+05
B8a.526E405
1.,023€+04
1+227E+05
J.S9EE+02
1.000E+04
6+ 066C+Q3
4,239E+006

Be603E40E

TABLE

1+0YFR

4.091E-01
74064E+048
T OGEE+04
2.296E+07
1.805E+0¢C
2.231E-01
Se SOFELDZ
1.273E404
1.307E+401
2:166E40€
24154E40%
1:122€E-01
1.046E404
2.550E+02
7«77T1LE-01
1.088E-01
T«771E-CL
9+639E+02
3.849FE-01
1-003E+0¢
Q¢ B39E404
3e499E+0E
3+499E+0E
4.199E+032
9. A21E+04
3.S67E+0Z
9. 295E+02
5. 273E+03
Le 71 4E+QC

1. 7L7E+0E

A.36 . CURIES OF FRINCIFPAL FISSION PRODUCT NUCLIDES TN PWR HIGH-LEVEL
QF DECAY TIME (BASIS = 1.0 MTHM)

AS A FUNCTION

2.0rTR

44091E-01
6.82BF+04
6. Q00E+0%
3:031E+01
L.B805E+00
2.973€-01
1.06SE+02
2.449FE402
1.307E+01}
1+088E+05
1.0885+05
lel22E~-0L
8e¢141E+03
L +986E+03
7.771E-0O1
1.0B8E-01
7.771E-01
6.887E+04
3.449£-01
GeBSIE+OA
9.32R2E+04
1+436E+05
1.436E+0S
1.723E+03
T«234E+04
3+ S40E+0Q2
B.575E+03
2+587E+03
1.002E+06

1:002E406

5. 0YR

4,090E8-01
6.423E404
6e424E+04
6.978E-0S
1.805€ Q0
4.983E-01
7 «445E-0%
1653E-03
1.307E401
1.383E+04
t.3838+02
1.122E-01
3.843E+03
Q9«376E¢02
T« 77T1E~0Q1
1.088E-01
T.771E-0Q1
2.5125+04
3.244%E-01
91945404
B.697E+04
G.925E+03
Q.9265403
1-.191E+02
3.278E+04
324598402
6.733E+03
3.0186E+03
4.27BE+4+0S

4427BE+0S

10.0YR

4.090E~01
S5+.702E404
5«TO3E+04
2+.801E~14
1.805E+400
T« 720E~01
1.903E~12
4,225E~12
1.307E401
4.442E+402
4.442E+02
1.122€--01
1.100E4+03
2.683E+02
7.771E~01
1.088E~0%
TeT71E~01
4.679E+03
3.449E~01
Ba191E+04
7.T748E+0A
1.156E+02
1.156E+02
1.387E+00
B,73BE+03
3.328E+02
4.500E+03
1.499E£+03
2.957E+0S

2.957E405

30.0YR 100.0¥R

4.099E-01 4.086E-01
3+542E404 6.694FE403
35435404 6.69EE¢+03
0.0 0.0

1+805E+400 1.805E+00
1«37SE+00 1 .708E+00
00 0«0

0.0 0«0

1+307E+40t 1.306E+01
#-T729E-04 S.836E-25
4.729E-04 S5.8B86E-25
le122E~-Q1 14122E-01
7+372E+00 1.819E-07
1+ 799E+Q0 4.,439E-08
7e769E-01 7.766F—01
1.0B8E~QL 1.087E-OL
74769E-C1 7.766E-01
S5a663E4Q0 Jo42EE-10
3.449E-01 3.449E-01
5«100E+04 1.024E404
4.881E4+04 9.685E+03
2¢123E-06 00

2¢123E-06 0.0

2+.548E-08 0.0

4.433E+01 44116E-07
24853E+402 1-664E4+02
8+978E+02 34152E+00
9, 160E+01 S.161E~-03
1.72G6E405 3.350E+404

1.726E+05 3+350E+04

300.0YR

4,07 8E--01
Be732E+01
Ba73ZE4O0L
0.0
180 SE+00Q
1.715E 400
0.0
Gu 0
1.30€CE+401
0e0
Q.0
1.1226-01
0.0
0.0
T 755E-0L
1.08£E-0L
T 7SZE-QL
0.0
3.44%E-01
1:00SE+02
Q.54CE401
040
0.0
0.0
0,0
3,56 EE¥0L
3,14 £E-07
3.737E-1S
3.657E %02

3.657£+02

1+0KY

4,047E-0O1
3.3265-06
3+3308-06
0.0
L«205E+00
1«714E+00
0.0
0«0
123035401
0.0
0.0
1.122€--01
0.0
0.0
T«7T17E-01
1+080S-01
7717501
0.0
3.848E-01
9,538E-06
9.0232E--G6
0.0
0.0
0.0
00
1.522E-01
0.0
0.0
1922E401

1.922E401

WASTE

10.0KY

3.677E~-01
0.0
0.0
0.0
1.797E+00
1.707E¢00
0.0
0.0
1.265E+01
0.0
0.0
1.121E-01
0.0
0.0
7. 251E-01t
1.015E-01
7.251E-01
Q.0
J.439E-01
0.0
Q.0
0.0
9.0
0.0
0.0
0.0
0e 0
0.0
1.853E+01

100.0KY

LeA0TE-O1
0«0
0.0
Ge0
17256400
14639€E200
0.0
Oe0
Q.439E+00
0.0
0.0
1«110E-Q1
0.0
0.0
3.886E-01
5.4405-02
3.886E-01
0.0
3.347€E~-01
0.0
0.0
0.0
0.0
0.0
0.0
0.0
G0
0.0
l+422E4+01

250+ 0KY

2.840E-02
0.0
040
0.0
1.612E+400
1.532€E+00
0.0
Q.0
S54793E+00
0.0
6.0
1.092€-01
0.0
0.0
1+374E-01
1.924E£-02
1+.374E-01
0.0
3.199E-01
0.0
Ce®
0.0
0.0
Q.0
0.0
0.0
0e0
0.0
Ge®BIELCO

1.853E+01 1.422E+401 S+689E+00



Uy
6D
Ta
oY
HO
ER
™
TOYAL

HLW

3.447E~09
B5+0626-32
1.018€E~04a
2.339E-02
222048402
1. 025E+03
1+475€403
2« 696E+03
1, 786E~-14
6 SEIE-03
3.531E+02
4.149E+03
6+ 650E~06
B TETE4OL
6.9978-01
1.651£~-03
5+325E+00
4,499E401
2,101€+01
3.66TE-OB
0.0

1. 487€ 403
3.882E402
5.TA2E+00
6.459E+02
6427T1E+03
74052E-02
H2991E+01
4.2158-02
FeEA3T40 L
20456E~02
1. 778E+00
2.737E-1E
2.804E-05
#aS552E-09
AJ2ZTTE-OS
1+920E404

TABLE A.37.

1+0Y8

Fe44TE~DS
0. 0

1.018E~-C4
8,.773€-08
8,423E+01
F29IPEFD 2
2 821E+01
Gel14E+O1
0.0

Ge S54E~02
1a340E+01
2.076E4+02
6.650E-0€
1« 731E401
9 137E~DZ
Y. BTGE~QE
Te6S0E-01
3.27SE+01
3. 203€£+00
1+964E~0F
L.3TagE~17
1+093E+03
3e 746E402
1.452E~0€
20321E402
2+S73E+02
8. 075€6~12
3.385E4+01
4,183E-02
BT OZE+GL
Ba62TE-02
S5e361E-02
[ 28]

2+ 803E~-0€
Fe LABE-21
64 034E-0€
T+L10E+02

2.0YR

3.44TE-09
0.0

1.018€~04
1.782E-08
8.008€+01
3.8256+02
S.396E-01
1.176E400
0.0

5«5S4E~03
6.470E400
1.048E+03
6.650E~06
6.283E+00
8.516E-02
5.922E~08
12159E-~01
24546E+01
1.773E+00
1.964E-08
7.887E-27
8.100E+02
3.660E+02
1.6828-13
F.525E401
1.056E403
Qe24TE~22
2.595E4+01
4.1516-02
Ba0OBE+OL
3.031E-~03
1.6176-03
0.0

2.B01E-D5
1.838E~32
8.863E~07
3.9826+403

57

WATTS 0F FISSION PRODUCT SLEMENTS IN PWR HIGH-LEVEL WASTE
AS A FUNCTION OF DECAY TIME (BASIS =

S.0YR

3424TE~09
0.0

1.018E-04
1.782E-08
T«RSAE+D1
3+S561E+02
2+135E~04
PV TEEE-NS
0.0

645545 ~03
B.221E-01
1« 3268402
6.6S0E~06
3.007E~01
7.388€-02
3.219E-14
2+1186-03
1.203E401
7.882E-01
1.364E-08
0.0

B.574E+02
3.418E+02
1.8826-13
©«584E+00
T2 300E+01
Qa0

t-174E+01
48 0S6E—-02
He245E+01
131404
4+331E-08
0.0

2. 796E~05
0.0

24083E~08
1+430E+03

10.0YR

3.447E~09
Q.0

1.018E-04
1.7826-08
6.618E+401
3a4161E402
2.096E-04
1+382€~04
0<0

6.554E-03
2468 1E-02
4426 0E+00
6.650E-0&
1.899E-~03
.82 3E~02
2.134E~14
1 +330€-03
3.450E400
2.255E-01
1.964E-08
0.0

1.382E402
3.042E402
LeBBRE~13
7 66BE~02
8.502E-01
]

3.134E400
3.903E-02
44137E+01L
T«050E~07
1.106E-15
0.0

2.7BBE-0S
0.0

3.085E-D9
B.782E+02

30.0YR

34947E-09
0.0

1.018e-04
1.782E-08
4.111E401
LeD64E+O2
2.098E-04
244S50E-0R
)

64553603
2.8116~08
4.5356-06
6.650E-06
2.462E~07
2.2528-02
2. 134E~14
1.241€-03
3. AGBE-02
1.5126-03
1. 9E64E-08
0.0

5.713E401
1.917E402
1.8826~13
1.4086~09
Le5628~08
0.0

1.590E-02
34 345E-02
B4 106E+0D
5.5 13E~15
0.0

0.0

2.756E~05
0.0

2.2358-12
4.945E+02

100.0YR

344 7E~09
0.0

1.017E~04
17826~08
7+TEIE+00
d.7L1E+01
2,098E-0%
3a.036E-04
0.0

He552E-03
3500629
5. 645627
6 «BSOE~06
1 +680E-07
£+ 092E-0%
2e139E-14
107 iE-03
1+190E-02
J«731E~-21
1-964E~08
[

1.1326201
3.803E+401
1.882E~13
0.0

0.0

LY}

L «A476E~10
1.951€E-02
2#B45E-02
Ss4248E-1S
00

0.0

2464 TE-0S
0.0

24366£-23
D9 L430E+01

1.0 MTHM}
3004 0YR

382 CE-09
Qe
1s 01 SE-04
1L.7826~08
ba 65 ZE~02
3.17%-01
2409 7E~-04
3.052E-04
Cs 0O
6+547~03
C.0
0.0
S+ H5CE~06
5.64 0E~08
6 0% 4E~ 08
2013 4E~14a
Yo TIECE- QG
1.188£-02
3.340E-16
1+964E~08
Ga0
111 7E~O0L
3.74¢€E~-01
1L.882E-t3
0.0
0.0
0.0
0.0
4,1818-03
1.202€-08
5446 CE-15
0.0
0.0
2435 8E-0S
G.0
0.0
B296EE-O1

1.0KY

3.045E~09
0D
1.008E~04
1782608
3.864E-09
1.8468-08
22097E-04
B.051E~-04
Ve
&« 532E~03
0a0
Ce0
6«65 0E-06
14236609
2el76E~22
2s134E-14
9» G25E~-04
1.1B2E-02
3.340E~-16
1.964E~08
0.0
lelS5EE~04
3+843E~08
1wBB2E~-13
[N
G0
0.0
0a0
1 .909E-05
2.-954E-24
5.860E-15
Da.0
0,0
L.5TIE-05
020
0.0
R4 009E~02

10.0KY

3.432E-09
Qa0
95 1S4E~05
1.782E-08
0.0
0.0
2.088£-04
3.0358-04
De0
Eu3GAE~03
[ 28]
Q.0
65.643E~-06
575 7€~31L
0.0
2e13aE-14
Fe 343604
1+111E-02
Je340E=LE
1. 963E~08
0.0
1.148E~Ca
0.0
1.882E~13
0,0
Cs0Q
Ga0
0.0
Ba29BE-08
0,0
5446 0E-1S
N0
Qe O
8. 6QTE~ 08
[ 2]
0s0
1.908E-02

100.0KY

3,301E-09
2.0
32504E-0%
1,782E-08
040
0.0
2.005E~04
2.5086~04
0.0
44733603
0.0
0.C
6.580E~06
0.0
0.0
2a134E-14
42846608
S5.9%3E-03
34340616
1.9556+08
Lo}
L+1176~04
0,0
{.882€8-13
0.0
0.0
0.0
0.0
E4299E-VB
0.0
5.460E~165
[PV
0.0
2.305£-30
6.0
0.0
1.1826~02

2506 0KY

3.093E-09
Cs0
TAO0TOE~QE
la782E~08
Qa0
0.0
1e873E~04
2«71 AE-0A
0.0
2.905FE~02
0.0
Varr
BT SE~08
0.0
Qa0
2«134€--14
171 4£-04
24105£-023
34340E~1E
1494 2E-08
Ta
1.068E~C4a
040
1.882E-13
Ca0
G0
Cu0
0.0
64299E-08
0.0
H5e460E~15
0.0
Gu
Cud
[t1Y)
0.0
S 76 0E~CH



7R
NB
R
N8
TC

TR
30
a0
St
93
234
S5
95
99

RU106
RH10%
PD1O7
AG110M
SB12S
SNL26
$SB126
$B126M
CsS134
€s5135
<S137
BA13ITH
CElaa
PR124
PM1a7
SM15L
EUlSa
EU1SS
SUMTOT

TOTAL

HLw

1,018E~04
Be39CE+0L
4.011LE+02
6.241E402
2.098E-04
2.571E-05
144755403
24 EI3E+O3
€ .554E-03
2.559+01
4.122E403
6-,650£-06
A4.740E+01
4.192E+01
G 692E~Q4
4,.,942€-03
Se«895E-03
1.373C+03
1+151E-04
1.141E4+02
3.833E+02
Se655£+02
6+267E+03
A4,401E401
4,215€-02
9.012E¢01L
4«412E+00
1+836E+04

1.920E+04

TasmLE

1.0YF

1.018E-04
8. 199€401
3-9L6E+0Z
B.246E+0C
2.0985~04
3.952E--0¢
2.821E+01
6.103C501
6.554E-~032
1. 287F+01
2.07T6E+Q3
6.650E-0€
1.721E+01
3.269E+01
F.632E-04
2+010E-02
9489502
9. 8lLE+0Z
1.151E-04
lel115E+0¢2
3 746E+02
24 321E#0Z2
2.572E+032
3.379E+01
4.183E-Q2
8.314E401
3.837E+0¢C
7.102E402

7« 110FE+QZ

A.38. WATTS

OF BRINCIPAL FISSION

AS A FUNCTION OF DECAY

240¥YR

1.018E-04
8.006E+01
3.824E+02
1.082C--01
2.098E-04
52676065
5.3%%E-01
1el 7SE+00
645S2E-03
6.25SC+00
LaQ&2E+03
64650E-06
©+248E¥00
2.545E+01
G CO2E-D&
2.010E-03
SaBPSE-O3
T.010E402
14151E-0a
1.090E+02
3.660£402
Fe525E+01
1.056E+03
2+595E+01
4.151E-02
7«670E+01
3:336E+00
3.979€E+03

3.982E+03

S5.0YFR

1.018E~04
7+454E+01
3.5561E+02
245062 -07
20.098E-04
8.829£~03
3.771E-06
7+928E--06
©e554E-03
B8¢221E~-01
1«326€402
6.650E -06
249905 -01
1«201E+01
Ve 6I2E-O4
2+010E-03
9-394E-03
2.537TE+02
1151E-04
1-017E+02
3+415E+02
6 584E+00
7+296E401
1174E+08
4.056E-02
66 023E+01
2. 193E 00
1.429£+03

14305403

10.0YR

1.018E-02
6.618E %01
3.16LE+02
1.006E~16
2.098E-04
1.368BE-04
9e637E-LE
2.027E-14
6.554E-03
24641E-02
4.260E400
6.5650E-06
1.,888E~-03
3.438E+00
GV LE-0A
2.010E~-013
Q9eBOAE-O3
4eTERE+OL
1.151E-04
9.060E+01
3.042E402
T+608E-02
B8.497E~01
3.134E40Q0Q
3.9¢3E~02
4.025E+01
1.091E+0Q0
Bes779E+C2

B.782EC0O2

30.0YR

1-018E-04
4.111E+01
1.964E+02
0.0

2.098E—-04
2.436E-04
0eQ

0.0

6.4 553E~03
2.811E~08
44535608
6+65S0E-06
2.991E~12
2a305E~02
9+« 6I0E-C2
2.,010€-03
9.893E-03
Se764E-02
1.151E-Q4
Se707cE+401
1.917€+02
1.408€E—09
1.56€1&E-08
1.590E-02
3.3456-02
8.Q30E+Q0Q
b HGHRE-02
4.945E402

4.945E+02

PRODUCT NULLIDES

100.0YR

1.017E~04
7.769E+00
3.7RIELQL
0.0

2.09PE-02
3.022E-04
Q0
0.0
6e3552E-03
3.500E-29
Seb45E~27
5. 6S0E-06
0.0

5+688E-10
9+ 685E-08
2.005E-03
G . 888E~03
3.477€E-12
1.151E-02%
1+ 132E+01
3.8035+01
0.0

0.0

1e476E~-10
1+95S1€-02
2.820€-02
3+754E-06
9.430E¢01

9e430E+01

IN PWR HIGH-LEVEL WASTE
TIiMe (BASIS = 1.0 MTHM}

300. 0¥R

1.01SE-04
Ge 65ZE~02
J«17€E-Q1L
0.0
2+097E—~-0n
3e03<E~04a
000
Ce 0
6+547E-03
0.0
0.0
Ge650E~0C
0.0
0.0
Qe 672E-04
2.00€E~-03
9eB73E-03
Ce0
1.151£~-08
le11CE-01
3.74€E-01
0«0
0.0
0.0
4.181C--03
2.81€E-09
2+ 71 EE—-18
8.9247E~ 01

8,94 EE-01

1.0KY

L.008E-04
3.864E-09

1+846€-~003°

0s0
2:097E—-04
3:038E-048
G0
040
6+532E-03
0.0
Ge0
6 .6SDE-06
0.0
0.0
Q. 625E-00
1.996E-03
9. 826E~03
0.0
1L.151E~0%
1.055£-08
3.543€-08
0.0
0.0
0.0
14902E-05
00
0.0
2.007E~02

2+.009€-02

10.0KY

2> 1S4E-05
0.0
Qa0
0e 0
2.088E-Qa
3.023E-0a
0.0
0.0
64344E-03
0.0
0.0
&0 643E-06
0.0
0.0
9. 043E—-04
1.876E-03
9,23ZE~-03
0.0
1.148%-04
D=0
CaQ
[P
0.0
0.0
0.0
0.0
0.0
LeQ08E-02

le 908E~02

100.0KY

3+504E-95
0.0
0.0
0s0
2,005E-04
22904E-04
0.0
0.0
4.733E-03
0.0
0.0
6+580E--05
0.0
0.0
4.,885E-0%
1.0055-03
4.242E-03
00
1ell 7E-0%
0.0
0.0
0.0
Qe0
0.0
0.0
Ce0
Q.0
1.181E~-02

1182502

250Q0.0KY

7.070E-06
0.0
0.0
0.0
1.873€-04
2.714E~-0a
0.0
0.0
2.905€-02
0.0
0.0
£.4756-06
0.0
0.0
1.714E~04
3.554€-04
1.749€-03
0.0
1.068E-0¢
0.0
0.0
0.0
G.0
0.0
0.0
0.0
0.0
S5.760E-03

5. 760E-02



EMEAN

s S0CE-02
2-500E-02
3. 50602
8. 750602
8.500E-02
12508~ 0L
2a250E-01
3. ¥HSOE- 01
S, 7ES0E-G1
B-900E-- UL
1 +250E+00
1a750E+00
202508409
2. TE0E+00
A.EQ0E +00
S5.000E400
F.G00E400
1-1COE+J

TUTAL

MEV/SEC

EBMEAN

1+ Z00E~02
2« SO0E~Q2
3. ¥50E—-02
5.F90E-02
B.800E-02
1.250E-01
26 250E~01
3.750E-a1
S« 750E~01
B.SU0E~01
1.250E+00
L 7SOEFGY
2.250£200
2. 7SVE 00
35005400
SaQOUE+D0
720008400
TR Q0E¢DL

TOTAL

GAM PUw

Hiw

ATIBECLE
1.072E4 18
L.GBBE+LE
D THEEFLE
6wELDECLS
Do QRIEFLE
S.925E4L 53
Ja0U9E+LE
2.06TE+1L S
33576416
Re243E4LS
1a31GE+LS
2e648E+L 4
44060+ 2
d-509E+11
S»548E-05
3.S50BE-NE
2a27BE-D7

L. 599F+1L7

489941 E

Hiw

TelGTE+DS
R BTIE4DS
4.,074EVO8
3.533€4068
5.814E408
1128E406C
1333409
Re162E+09
11894140
e BS2E+L O
1+553E+08
2494408
S29586408
Lo ALBEHOT
1. 57BE+06
2.773E~10
2e4519E~11
26503E~12

A.89E€10

T-853E402

107K

2.1208E+1€
ALTTTESLE
3.310E51F
4 SR2SE+LE
2.096E+1 5
3=BIZ2E+LE
2ATOUESLE
1.452E+1 %
1438LlE+1E
$e2UIE4 LS
T.245E414
B 17641 Z
1.103E414
L« 809E+1 2
20280E411L
Se6BLE~0S
34686 0F
2.331E8-07

Ca307E4LE

Lad4SESLE

1+ 0YR

3.192E40E
Le194E+OF
1.8C4E+DQE
2.545E+D8
22832€408
4. 3BOESLOE
B.0TTE+DE
5,282E+08
B 793EH0S
3.854E+05
Ge QEIE+DE
1a CBLEFDE
22481E40€
4. GTEESD6
T BTAEFOE
2s BA1E-L L
2+ 3530€-11
22854812

1. 445E41C

2.316E403

TAQLE A.39.

13

2DYR

Lal75E416
2eBHTRELLS
2uBOIESLS
2o%14E4+1S

E56€C#15
1-759ES LS
183862 5
T#QTRE+ 14
BeBHIECLS
24596E+1S
37685414
BelBAE4L3
Au6EIGE4ED
YS016E+LL
L2131

J.754E-06
2e3TRE~Q7

F46D1EF 1

GHakIOE4LS

18 GROUP SBECIFLIC
MEYRIC YTOM

BAS15=

2.0YR

Lo 762E+08
626FAE+OT
Ve TE5E407
1.388E+08
1.406E408
2«199E+08
3.251E408
2.990E+C8
4nIBOEFOG
2.P06E+DY
Sa261E+08
Se56TEFQT
120426408
28 TIEXDO
395 QETOS
2.893C-10
2.628E~11
2261 E-12

F.ALI0EEDD

1-508E4063

PHOTONMS
AS A FUun

GROUP PHITON RELEASE RATES,
BAGISx METRIC

TON OV

5. 0YR

302836413
1. 022E+195
V-E36E+14
BoBIUESLA
5. 6TSE+14

3a

Sa
kN
=
£
1w

5. 0295 ¢14
4,856+ 4
22602E¥L 4L
4.354Er15
B 7BSE4LS
2.102E 40 %
T2460E+12

Za
1a
3a

Lel238+i1
18376410
B5.UTV3E-05
3+87EE-G6
2v4GEE~OT

3e

Dw
EX

L.S2P£ 416 La

$2Q0IE+LS 2.

EN

30VR

G2 T2BEH0T
2+ 555£+07
3.614E407
Se082E407
A B2ZAE4OT7
6. 28TE4OY
Ls003E403
GnTESEXOT
2.IGLE+0S
B8+31TE40S
2.62TE+08
13065407
Te7BEACH
3.093E405
S« Q30404
2e9B7E-LO
2eTUIBE~LL
2.696E-12

1.
2a

3.
Ta

G

e

Sae

3.
2e
2

4,a0SE+0D 2.

TaNDOIE402 4.

7.000E4+18

342BAE+15

54.676E+10
HEZE40D
B TE408

2893607

A BGREXOT

3. EH0EC0TF
B33 407

1uBBBE409
1.321E+08
1.277E+405

Qe TIIEF0T
1616E+03

59

FROM FISSION PRUODULTS
CrLGN UF

1G.UYR 30.0YR
14 985E+15
#.113E414
3.9322E+14
J.BIBE+ 1A
2e310FE+14
Le&23E+4 1A
1.991Er14
8»370E+13
12S08E+LS
2.97BE+13
2,20BE+13
B4000E+11
3.908E+0Y
3.761E403
1 DISEFOR
6a L29E~05
2 9T7E-06
2,518E~07

261E+15

B4 FE+IA
GRIE+1A
191E€L 4
BSRE LIS
SSHAE+1 4

S45E+1L 4
0S6E+L 4.
283E+12

Da

08BE-035
95 0E£--0G

GLIE+HLIE 5.8B12E41S

STBE+1S $1.343E+15

fRGY RELEASE RATES,

10.0YR 30.0YR
2e ITTEFOT
14 GZBE+O7
1.4T4ESUY
24206407
1 96A4E+0T
2.031€E+07
42 AB0E+Q7
3.216E+07
1.097TE+09
2:331E+07
2« 7H60EHOT
s S40E+4+0H
8.793E+01
1.034E-02
La720E~03
3.064E~10
2o TBOE~11
2 TEEE~1ID

TSRDE+OT
SEBE40T

YaVE+OT?
S46EFOT
az29eE+07

LB3E+08

TAVE+U6E

0eGag-19
TEGE~1 1
TeHE-12

STBE+0D 1. 345E+09

133E402 2. 156E+D2

DECAY TIME (BASIS =

106G QYR

BaTESE+LS
T-787E413
FTedA0E+13
Tu23ICE4LS
4.3526+13
2.81EEFL3
B3»7T1EEL3
1a614E+13
BaTTEEXL L
2286FE+L2
223E¢L ]
S 8WOE+L O
Te3BLIE40S
2+ 7T95E~0C4
2,059E--04
&e129€--905
Be9T7E-06
2e515E-07

1.106E415

2+86TECLS

100.0YR

F+638E+06
1. 94TE+OS
27728406
4 L57E406
3 620EHO6
3+515E+08
B4361E406
GWUELEF0S
2-17T0E+08
2 26IEH06
L o15JE+05
12078408
1.661E401
TeG8CGE-10
Te208E~10
3+0BEE~10
2w TBAE~11
2.766E~12

2456 1E+03

4.115E401

IN PWR HISH-LEVEL
10 MTHM])

FHOTONS/ SECOND
INITIAL HEAVY METAL AT A REPRGCESSING

FIME

300. DYR

3.3482012
G.9RNE+1L
G TASEALL
Ga2SREXLT
BaQ2EES11
Z243ETHLL
Ze212E+14
1.69EZ%11
B.7TIER12
2+ 39 CE+10
B84 Z0SE4DT
S5.74E40E
.31 SEL0G
ZaTISE-0A
2+ 05%E-04
&4 12SE~-QS
3497 ¥E-06
2.-51 $E~07

1L.026E+13

2.534E+12

MEV/WATT-SEC
OF INITYAL HEAVY METAL AT A REPROCESSING TIME OF 160 DAYS

30 Ca OYR

5402 IE+0S
1274 SE +04

6B EELIE
3233 E2404
3404 7E+04
Ta22CE404
L. IGSE40S
2+ LT2EHQE
2. 203E+04
1.02££+04 1.,
1.00€E+03
1.422€~01
Te6BEC~10
7« 2Z08E~-10Q
3.06%-10
Re7HRE~11
s TEEE-12

24 53 4E+06

4.06zE~01

1. OKY

6-993E+10
2 1BUEFLO
S 93dE 409
Q. TBTEEOD
1636E+10
Lae34GE+OY
LaB81EHO3
3131440
6 «SS0ES 10
3+561€4+09
B4,459C+ 053
I GUIE+04
4 #22BE-03
22795E~04
2+059E~04
Sel29E~05
3YTTE~ OGS
2+.5158~07

2,315E+11

£.007E+10

Lo OKY

1050003
Ha328E+02
2.525E 408 2.22564+02
5.5955+02
1.391E+03
1=G8SE+02
BAO0EF02
L L 74E+00
3.926E+04
32U2TE+QZ
OS5 7E+23
6 3056~ 07
FeH1ME- 09
7+68BE-10
72205610
Bo.NE5E-10
2.784E-11
2aT66E~12

B.BOTE404

Do GR2VE-03

WASTE

JF 1480 DAYS

10.0KY

5.TEBEFLO
2.026E+10
$.708E+09
FaZTIE+09
1.542E+10
1. ZBSE+0Y
Lo 3IREFOY
209%0E+10
B4 S29E+10
32 27SEF09
TeRIR2E+CB
3. 38B2E+ 0%
SuBTYE-Oh
2.T795E-0%
2.0598~-03
€« 12VE~0H
3.97?E~05
24515807

24200E%11

5.631E+10

10.0KY

1= 017E+03
G OBGEX02
2.1406+02
5. 332E+02
1310403
t-606E+02
B2 23 FESOR
1.103E+0a
34 7TS4E® 04
2.784E+03
FeQ1GE402
5491 8E~02
1 253E-09
T268BE-10
Ta203E-10
3.088E-1 0
2aTBAE-LL
Qe TOBE~-12

Be64 LEACA

2, 042E--03

100.3KY

S5.080E+10
Lo2azf+s 0
B.9RTEFCD
B IN2FEH0I
Bo&V7ENLY
60815003
Ta995E+0d
1.576E+10
Bea?h

la7H2E409
AeRBLE+DS
18126404

13628411

3.N62E4L 0

190.0KY

TaBRIEF02
Ba108E402
1.87384+02
3.399€+0 2
T3 BER02
1aQ1GE+OZ
LTGGE+D2
S IDIEF0I3
2.012E¢04
1489403
$»314540F
DF2
1a288E-909
TotBBE~10
Te20BE~10
3.055E-10
2aT9aeE-11
2eTUHE~12

30628404

44906503

30 «0KY

TeIIEEHLO
S5.855E+09
2.199€+09
2-96 3E+09
2.IEBE0T
Z2a9E4E+08
2,09 1E408
5.572£409
12376410
€a19RE40B
15O IE+0E
€s408E+03
5.579E-04
2, 793E-04
2.UB9E-04
£.129E€-05
3.977TE-06
2.515€~07

Ea?27E4LO

1,122E+10

253, 0KY

S.0208+02
144648402
B8.247€%01
1. 70BE+02
2.459FE+02
W GSSEFOL
E.95E+01
2.089E403
711 3E+33
G.286 32402
La873E402
112102
1+285£~09
T-688 10
7.205€-10
J«B53E-10
2.7T34E-1 1
Ra7BHHE~12

1.122E404

1.799E£-03
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Appendix A.3: Characterization of PWR Structural Material Waste



TOTAL

SM+0, 05X F

3+ 150E+00
1«172E-01
2«710E-02
2.901E~04
1:944E-01
T«01BE+01
B+967C+01
2.916E402
S«T61E-0E€E
3.620E~-10
7.484E-03
1«142E-03
B.266E+01
4.447E+02
2.868E¢02
2.202€E+01
2.73BE-02
4.2505~-10
3a470E-QE
1.039E~-03
4.018BE~-06
1.0735402
1.186E401
14100E+04
8.583E+02
3+164E+04
GeTOAE+O1
1.242E+04
14780E+01
1.017€~01
1.596E-05
14033E-07
2.687E-18
2.429€-20
2.747E-02
2.136E-02
24300E40S
7+093E402
4.302E+02
6.227E-02
1+488E-01
9+102E-07
3.037E~-07
3.271E-05
7.209E-02
1+ 668E-01
3. 7S6E+02
3«159E+400
7. 736E-01
6. 976E~-0E
14G05E~06
1.355€E~-17
6 .559E-20
B.544E-20
B.841E-23
Qe746E-1 2
1.520E-06
1.226E-03
1.945E-05
6.035E-06
1.208€-07
1e63G6E-0E
8.321E-13
1.629E-09
1.338E~-02
1.8C4E+01
2.880£-01
4.575E+400
3.782€-01
7+402E-02
1.618€~06
6e2936-07
1+549E- 16
14636E-17
54 736E-16
5.001E-04
2.000E—-04
2+32BE-09
2+928E+0S

TABLE A.40a

14QYFR

34150E%0C
1+176E~01
2.710E-02
24901E-04
1.946E-01
7.018E2+01
8. I6TE+0O 1
2.916E+0Z
S« 761E-0¢€
3.620E—-10
T+4BAE—O0Z2
1.142E-02
Be266E+01
4,287E+Q2
2.868E+02
24202E+01
2.861E-014
4.466E-1C
3.,471E-0E
1.039E-02
Be427E-O7
LeO74E+0Z
1.187£401
1.100E+04Q
B8+S8TE+0Z
3. 164E+04
Q4 620C+01
1242E+04
Le78BE+01
1.017E-01
1+596E—-0€
Le 033E-07
2.6B7E-18
2.429E-20
2. THAE-O0Z
2+.070E~-03
24300E+0€
7. 08BE+02
4.310E+0Z
64227E-0Z2
1.488E~-01
Ge 226E-07
3+ 049E~07
3.251E~0¢
7.211E-02Z
1l 666E-0O1L
3. 756E+02
2.863E+00
1. 0B5E+0C
7+ D6BE-OE
1.905E-0€
1346E-17
1.459E-19%
8+544E-2C
6s 507E—-23
GeT745E-12
1:654E~-0C
1.226E-02
1.930E-0%
6+1B3E-0€
1.208E-07
1.636E-0€
Bo 067
1.6296-0%
1+368E-02
1.804E401
2.893E-01
4,576E+0QQ
3.788€-01
7¢405E-02
1+548€~-0¢€
€e%61E-07
1,589E-16€
1+636E-17
GeIGAE~LE
54001E~-04
2+0005-04
3.73BE-1C
24924E+0€

o

2+.0YR

3.149Z+00
1+180E-01
2.710E-02
2.901E-04
1.944E-01
7.018E+401
Be967E+01
2.916E402
Se761E-0S
3.620E-10
7.484€E-03
1.142E-03
Be266E+01
4.844TE+02
2.868E+02
2+202E401
2+868E-04
4.682E-10
3.471E-08
1.039E--03
7«013E-07
LeQTHE+O2
1.187€+01
1.100E+04
8.521E+02
3.164E+02
9s550E+01L
Le242E+04
1.796E+01
1.017E-01
1596£~05
1+033E-07
2.687E-18
2.429E-20
2.744E-02
2,069E-03
2.300E+0S
7.083E+02
4.310E+402
6.22TE-02
1.488E-01}
9.227E-07
3.062E~-07
3.258E—-05
7.211E-02
1.666E-01
3« 756E+03
2e623E+00
1.327E+00
T<074E-05
1.905E-06
1.3%1E-17
24.033E-t9
BeS4AE-20
4.789E-23
QeT44E-12
1+675E-06
1.226E--03
1.930E-C5
6.188E-06
1.208E-07
1.636£-08
Be027€-13
14629E-09
1.369E-02
1.804€401
2.881£E~-01
4,S76E400
3.788€-01
7:406C-02
1+546E-06
6+933E-07
1+549E~16
1«636E-17
1.299€-15
5s001€E-04
2.000E-04
6.003E-11
24928E+05

62

GRAMS DF ACTIVATION PRPODUCT
AS A FUNCTION OF DECAY TIME

S5«0YR

3.148E+00
1«191E-01
2,7108-02
2.901E~-08

1+G43E-01.

7018E+01
B+.96TE+0OL
2.916E402
S5+761E-06
3.620E-10
7«484E—-032
1.142E-03
B.266FE+01
B4244TE+02
2.868E402
2.202E+01
2.869E-04
S54331€-10
3.474E-08
1+039E-03
6.977E-07
1.074E+02
1.187€E+01
1,100E+04
BsSQTE+02
3.164E+04
9+38TE+01
1+242E4#03
18194018
1.017E-01
1596E--05
1.033€-07
2.687E-18
24429E-20
2.744E-02
2.0695-03
2.3002405
7.088E+02
4.310E402
64226602
1.483&--01
Q.227E-07
34099507
3.256E-05
7+211E-02
1.666E~01
3.756E+03
2,174E%00
1. 776E400
7+074E-O5
1.9055-06
1.332E~17
2.94SE-19
BeS#4E-20
2.495E-23
Qe 740E~12
1:602E-06
1.226E-03
1+930E-05
6<188E~06
14208E-07
1+636E-08
8.013E-13
1.629E-09
1.369E-02
1.804F¢01
2.881E-~-0t
8 .576E+00
3.788E-01
74806E-02
1+546E-06
€+983E~07
1.549€~16
1.636E-17
2.387E-15
5+001E-04
24000E-04
2.48B3E-13
24924E 405

10.0YR 30.0YR
3.147E+00 3.144E+00
1.206E~01 14237E~01
24710€-02 2.710E-02
2.901E-04 2.901E-04
1.944E-01 1.924E-01
7.01 8E+01 7.018E+01
B8.967E+01 B8.967E+01
2.916E402 2.916E+02
S«761E-06 5.761E-06
3.620E-10 3.6z0E-10
7«4B4E-03 7.484E-03
1.142E-03 1.142E-03
84266E401 8.,2G6E+01
4.447E+02 4.447E+02
2.868E402 2.868E+02
2.202E401 2.202E401
2.869E-04 2.869E-04
6e411E-10 1.073E~-09
34477E~08 34492E-08
14039E-03 1.039E-03
6.97BE-C7 6+.978E~07
1.074E402 1.074E+02
1.187E401 1.187E+01
1.100E+04 1«10CE+09
B.601E4+02 8.,602E+02
3+164E+04 3.164E+04
D+226E+01 F+066E+01
1e242E+04 14242E+04
1+8S7E+0L 1.996E+01
1.017E-01 1+017E-01
14S96E-05 14596E-05
1.033E-07 1.033E-07
2.687E-18 2.687E-18
2.829E-20 24429E-20
2.744€E-02 2.744E-02
2.069E-03 2.069E-03
2.300E+05 2,300E+05
7.088E+02 7.08BE+02
4.310E+402 4.310E+02
6.226E—02 6.226E-02
1.48B8E-01 1+488E-01
9422707 9.227E-07
3.158E-Q07 3.383E-07
3.255E-05 3.252E-05
T«211E-02 7.211E-02
1. 666E-01 1+566E-01
3.756E+03 3.7S6E+03
1.88BE¢+00 1.775E+00
24063E+00 2.178E¢00
Te074E~0QS 74074E-05
1.905E-06 14905E-06
1e327E-17 14326E-17
3.371E-19 3.469E-19
BaSH4E~20 84544E-20

1.376E-23-9:549E-24-8,867E-32

9=733E-12 9.709E~12
1.484E-06 1+4312E-06
1.226E—03 1.226€-03
1+930E-0S 1.930E-05
641BBE-06 6.188E-06
1.208E-07 1.208E-07
1.636E-08 1.637E-08
B8.009E-12 84009E-13
14629E-09 1.629E-09
1+4369E-92 14369E-02
1.804E+401 1.804E401
2.,881E-01 2.881£-01
4.57TCE+00 4.576E+00
3.788E-01 3.78BE-01
Ta406E--02 T7+4086E-02
12s546E--06 1.546E-06
6.983E-07 6.982E-07
1.549E-16 1.549E-16
1+63€E~17 14636E-17
4.201E~15 1.146E-i4
Se001E-04 S.001E-04
2.000E-04 2.000E-04
3.419E-17 7.682E-18
2.924E4+05 2.924E+05

ELEMENTS IN PWR CLADDING WASTE
(BASIS = 1.0 MTHM]

100.,0YR 30C. 0¥R 1. 0KY
341425400
1.251E=-01
2e7108-02
2+901E~04
1.904E-01
7+018E401
B8+967€4+01
2.916E+02
S.761E-06
34620510
7 +484E-03
1+1425-03
8.266E+01
4.447E+02
2.868£+02
2.202E401
2.B869E-04
2.5856~-09
3e542E~08
1039E-03
6e9TIE-OT
1-074E¢02
1.18B7E+01
1+100E+04
B.602E+02
316454012
9.057E+01
1242408
2+4344E401
1«0176-01
1 +596E~-05
1+033E-07
2.687E-18
2.42GE-20
2e742E-02
2+06GE~03
2.300E4+05
7.083C¢02
4.311E+02
6e225E~02
1.488E-01
G .227TE-07
2.000E~07
3.24€E-05
Te211E-02
1+668E-01
3.756E+02
1+ 779E%CO
2«173E+400
T«074E~Q05
1 «90SE-06
1.326E-17
3.46G6E-19
8.+544E-20

3.142E+00
1.251E-0%
2,710E-02
2.901E~0a
1982E-~01
7+016E+01
Be956SC+01
2:916E+02
5.761E-06
3.620E-10
T<484E-03
1.142E-03
B.266E+01
4404 TE+ Q2
2.86LE402
2e202E401
2.868E~-08
2.201E-08
%.186E-08
1+039E-03
6+ 97BE-07
1:074E+02
1+187E+01
1.t00E+04
8.602E+02
3.164E+08
9.110E+01
12415 +04
2.845C+01
101 7E-01
1+596£-05
1.033E-07
2.687E-18
24329€-20
2.742E-0Q2
2+,069E~03
2.3006+05
7«0BGEFO2
4.313E+02
6206E-02
1.490E-01
9.227£-07
5+316E-07
2.231E-05
7e21 1E-02
1-.6665~-01
3. 7SHE+ 03
1+781E+00
21T78Z+00
T-0OT4E-05
1+90SE-06
1+326E-17
3+469E~19
B.544E-20
0.0

GaSGaE-12
1.273E-- 06
1.226E—-03
1 .930E-05
6.188E-06
1+205E-07
1 - 668E~08
8.009E~-13
1+629E-09
L-36%E--02
1.804C+01
2.881E-01
4.576E+00
3.78BE-0OL
7ea06E-02
1+549E-06
6+955E -07
1.549E—-16
1 «639E-127
3.633E-13
5+001E-04
2s00CE-—-0&
7.680E-18
22924E+05

3.142E400
1.251E-01
2e71¢E-02
2«90 1E-04
1.944E—-01
7:017€E+01
B.96IE 401
2.91¢€E402
5. 76 1E-06
3.62CE-10
7.484£~03
1.14ZE-03
B.26CE+OL
4.847£+02
2.B5EE+02
24202E+01
2.869C-04
690 09
3.68B5E-08
1403%€-03
697 EE~0Q7
l.07245+02
1.182E+01
1.100E40%
Be60ZE+D2
3,164 +0a
2.065E+01
1,24 1E403
2. 73CE+01
1.017E~01
1.59€E~05
1+032E-07
2.687E-18
2442%SE-20
2,74 42-02
2:06%£—03
2.300E+405
7.08EE+02
4431 1E402
6222 1E-02
1.48€E-01
9.227€-07
4, 88B1E-07
3,23¢E-05
7221 1E-02
1.66€E-01
3.75€E+03
1.781E 400
2417EE+00
To074E~05
1.905E-06
1.32¢€E-17
3.465E-19
84544E~-20
0=0

9.58ZE—-12
1427 4E— 06
1+22€E-03
1:930E-05
6£:18EE-00
1.207€-07
l.64CE-08
8400GE~13
1,62¢E~03
1.36%E~02
1.804E+01
2.88 1E-01
42857 LESCGO
3.78¢E-01
7+40€E—-Q2
1«54 7E-086
6.97E-Q7
1.54%E~-16
1+6375-17
1.094E~13
S« 00 1E-04
2.00(E—00
T7.681E—18
2924E+05

De6ASE-L2
1 e 275E-00G
12226€~-03
1+930E-05
6.188E-05
1+208E-07
1+640E-08
B8+00GE-13
1+625E-09
1 «369E-02
1 .804E+01
2.B81€~01
4+57€£E+00
3e.78RE-0L
7 «406E-02
L 54 6E-05
6e979E-07
1 +549E~16
1.63€E-17
3.€85E-118
S«001E~04
2.000E-04
T«682E—-18
2e924E+05

10.0KY

3.142E+00
1.251E-01
2.T7T10E-02
2«901E-03
14944E-01
7+003E+01
8.982E+01
2.916E402
S.761E-06
3.620E-10
7+484E-03
1+142E-03
8.266E401
4.44TE+02
2.868E402
2.202€E+01
2. 867E-04
2.140E-07
L.036E-07
1+039E-03
6« 973E-07
1+ 078E+02
1.187E+01L
1.100E+08
B.602E+02
3.164E+04
Se 61 9E+ 0L
1. 241E+02
24847E+01
14017E-01
1596E~-05
1. 033E-07
2.687E-18
24829E-20
2+.743E-02
2.069E-03
24 300E+05
7+071EvQ2
4.330E+02
6.027E-02
1.508E-01
9.227E-07
S« 326E-07
3.231E~05
7-211€E-02
1+ 566E-01
3. 756€E+03
1. 7B1E+00
2417BE+00
7+074E-05
1.905E~06
1.326E-17
3.469E-1¢
8.544E-20
0.0

Qe S64E~-12
1.274E-06
1.226E~03
1.930€~05
€+ 1 88E-05
1.201E-07
1.709E-08
8.00%E-13
1. 629E-09
1.369€-02
1.804E+01
2.881E~01
4:STEE+ 0D
3.78BE~01
7s406E-02
1:SS0E-06
6+ 94SE-07
14S49E-16
1.669E-17
3.628E-12
54001E-04
2+000E~04
7+664E-18
2.924E+ 05

100.0KY

3«142E400
1.251E-01
24710502
2+.901E-04
1«944E-01
6.99TE+O01L
8.988E+01
2.916E402
S5.761E-06
34620E-10
7.484E-03
1.142E~-03
B84266E401
4.447E+02
2.868£402
24202E+01
2.849E-0Ca
1 .930E-06
Sa180E~-CT
1.0386-03
6+97BE-07
1.074E402
1.L87E+01
1.100E+04
B8.602E+02
3+164E+04
1.301E¢02
1.23TE+0%
2.84TE+0L
1.017E-01
14596E~05
14033E~07
2.687E-18
2.942%9C-20Q
2eT44E-02
2.069E-03
2.3005405
T«045E¢02
4.37SE4+02
4.497€-02
1.661E~01
9.227€E-07
S5+.326E-07
3.231E-05
7.211E-02
1.666£-01
3.7S6E+03
1.781E+00
2.1 7BE¢CO
T7.074E-0S
1.9205E~0¢&
14326E-17
3.472E-19
Be5S84E-20
0.0

QeS56A4E~L 2
1.274E-06
1.226E-03
1.930E-0S
5+188E~06
1.201E-07
1.709E--08
84.009E-13
1.629E-09
1+369E-0G2
1.808E+01
2.881E-01
4.576E+00
3.788E~01
7.406E-02
1«550E~06
6.945C-07
1 «549E-156
1+969E-17
3,623E-11
S5.001E-04
2.000E-02
7+506E-18
2.924E+0S

2504 0KY

Ze«l142E+00
1.251E~01
2471 0E-02
2+900E-0A
1e9¢8E--01
€a997E+01
B8.988E+01
24916E+02
S«76LE-OE
2.620E-10
7-484E-03
1.142€-03
B, 26 6E401L
4,427E+02
2.8623E+02
2.202E+01
24827E—04
4,10 7E-05
7.762E-07
1.038E-03
64978E-07
1.074E+402
1.187E201
1-10Q0E+04
L460Q02E+02
2.164E+04
t.511E+02
1.235E+02
2+.84T7E*0L
101 7E-01
1.596E~-0S
1.033E~-07
2.6B7E-18
2.8429E-20
24744E-02
2.069E-03
2.300E+40S
7.074E+402
4.3T7BE+02
24T60E-02
1.83S€E-01
Q.227E-07
£4326E-07
2«231E-~05
T7+21 0E-02
1+666E-01
2.756E403
1.78LE+00
24178E+00
7.074E-0S
1.205E~06
14326E-17
3.478€E~19
B.544E—-20
Ga0

SeS64E-12
1.274E-06
1.226E-03
1.930E-05
6. 1BBE-J6
1.201€-07
1.702E~-08
B84009E-13
1.629E-09
1-369E-02
1.804F+01
2.881E~01
4:-S76E+00
3.78BE-01L
TeAO6E-T2
1+550E-06
6.945E-07
1.549E-16
2.470E-17
Ge023E~T i
€.001E-04
2.000F—-02
Te251E-18
2+924E+05



ZR
ZRr
MNB

St

22
LY
26
93

SNLLE
SN118
SNilg
SN1iz20

sSUMTaTrT

TOTAL

5M+0, 085X ¢

4 s 0BSE+QR
42529E402
e 1H0E403
1+081E+03
B.582E402
Y TT2E403
24902€404
T+5356402
B8+288E403
F-3BOSEH0I
4+ 602E+02
LeLE7EXOS
2.558E+04
3.976E+0 4
4»119€40%
G2 TABE+0D
T2020E+02
S<3J4E#0 2
Qe 04 3E4V2
Be29IEX02
1.231E403
2+893E405

248285405

TABLE

1e0YR

44 085E+02
4.829E+02
9, 180E402
1.081%+02
B.S8TEXOZ
14 7T2E402
249025404
T 8356+0 %
Ba28BE402
3.308E+02
4. BO2E+02Z
Le 1ETE+QE
22 55BETQ4A
3e 9TEEXDS
4,119E+¢04
G, TABERDZ
T+BROE40 2
S5.334E40%
9+ 043E+Q2
3.299E407Z
1.231E+03
24893E£40%

R49ZHEFOE

Ae.81a GRAMS CF

AS

2.0YR

30858402
2.5209E402
G.180E+03
1.081E403
BaSYLE+O2
La772E+03
2.902E+04
T.535€+02
8.22BE+Q3
3.3056£403
4.5602E£+02
LL167E+0S
24558E404
3.97BE+C4
4a119E+04
Ga74BEHDS
TA020E402
52338E402
G« 043E+O2
343026402
1.231E403
2+893E+05

2a923E£+05

PRINCYOCAL ACYIVATION ©80DUCY

63

NUCL INES

A FUMCT{ON OF DECAY TIME (BASIS = 140 MThM)

54 0YR

42085E+02
4e32QE402
G 180E403
1«081E+403
B.59TE+OZ
17726403
2+ 902E+04
7+53BE+02
8.28B8+03
3.308S+03
42502E 402
1.167E+05
2«532C +04
3.976E+04
4. 11DE+04
6Ha2T45E403
7e0Q20E+02
Se334E402
Do 0AIE+02
3.303E+02
14231403
2«893E+05

2+924E405

10.0YR

4.08SE+02
4. 529E402
$.180€+03
1.0816+03
8.601E+02
L 7TRETDS
2.90ZE+08
7.5356402
8.28BE4+03
3.309£+403
4. H02E +O2
1.167E+05
2.558E+04
3.976E404
A 1LL9E+04
5.745E403
7.020€402
5.334E402
9.043E+02
3.3036402
1.231E+03
2.BO3E+05

22924E+05

30.0YR 100, 0YR

44085E+02 4.UB5E
82 GB2DE402

(92 180E+03 9.180E¢03

1.0B8EE+03 1 .081E+OT
8260268402 BJGOREFOR
1.772E403 1L4772E403
2.902E4+04 2.902E+0%
7. 53%5E402 725358002
G.208E403 8.288E+03
2a314EH03 3431L1E+03
4xGU2EH0Z 4.602E+02
12 167E+0S 116 7E405
24358E+04 55BE404
3.976E404 3.97EE+04
40119E404 44 11GE+04
BoTASEHQ3 B735E+03
T+0206+02 TO20E+02
5e334E4+02 5.334E402
G+ 0A3EH02 9L 043E+02
3.303EF02 3 L3VIE 02
1a231E+03 L 23 LE403
28935405 2.893E+08

2.924E405 2.924£405

30C« 0YR

4,0BZE+02
4y 52GEX02
$,180E+03
12 QB 1E£+03
B4602E+02
1. 772E+03
2.90ZE+04
74S3EE+DE
BezBEK¢03
3«31 LE¥Q3
HaG0ZELO2
1al16 1E+05
2a4558E 404
3.97EE+DY
Aell SE+ 04
bW THEE4GS
7e0O2CEXQ2
5.334E402
9204 2E+02
3.303E+02
Lu231E 403
2489 IEF0S

2492 A +05

IN PWR CLADDING

1. 0K¥

4. 085E+ 02
BL529£4D2
D2 160E+D3
LeO8IE+02
BeGO2E+UZ
LoT72E403
Z2«Q02E402
T e535E+02
Ba268E 403
343116403
%46026402
1e106TE+0S
25585404
B.STEE+CL
4.11SEHCS
S+ THBELQD
7o G2UEFD2
5.334£+02
9.043ErQA2Z
3.303E+02
14231E+03
2.093E+05

2.924E405

10<0KY

A4«0DB5E+02
4% S29E+02
S LBOE+U3
1. 081LE+03
Ba602E+02
1.7 P2E403
22DATELDS
7.53584 02
B 23HE 403
Ia311E+0S
4, 602E40E
1. 167E+05
2.558€+ 04
3. 97EE+ 04
4011 5E€+04
€aTABEFO3
7. 022E¢02
Ba334E+02
9,043E+02
32303402
1.2312403
2.893E£+05

2. Y24E4 05

10D OKY

4 HBHELO2
4a529E+0 2
s LBOE+D3
1.081E+D3
B.GOZE4QL
1.772E403
RaS02E404
TaSIFEC02
Ba2BBE+D3
3a311E403
Ga602E+02
1e167E40GS
2.5588404
3.97HE+04
4el119E+0S
62 THSEFCS
TeQa2EXO2
S2334F402
Q.043EVC2
3.303E¢02
12315403
2.893E+05

2.924FE+03

250067

8,033E+02
4.3298402
S.1808401
1.081E463
Hab02E4G2
T ?T2E403
229026404
7253580402
Ba238T403
Fe311E4+03
ABORE4OZ
L. 167E+05

%> 11 9EH0A
€aTaBEA0N3
7TeG74E+02
S.334E+02
Se043E402
2e303E402
1.231E+02
ZeBRIELOE

209285408



BE

S1

cL
AR

CA
SC

R
MN
FE
ca
NI
cu
ZN
GE
SR

zp
NB

TC
RU
fH
PO
AG
co
N
SN
58
TE

XE
cs
BaA
ND
M
SM
EU
GD
TB
DY
HO
ER
T™
YB
LU
HF
TA

RE
as
IR
PT
AU
TL
PB
B1I
PO
TOTAL

SM40.05% F

T467TE#01
24236E-0E
Ye542E-01
2.483E-0€
3.€06E~01
S.552e-01
3.1576-07
4.234E-11
24346E-12
1.,849E-03
L.160E-01L
2.421E-15
©.3IS3E+0E
T7+041E+01
54022E4+03
B,779E+02
6.637E+02
5.727E-23
2.1048-01
2.272E-10
6.370E--01
2.176E+00
B8.SBEE+02
1.662E+04
2.524E-02
L= 0S6E-03
4.060E-03
2+999E—12
6 «455E-15
7+132E-04
Y 972€E-03
B.918E+ 00
4.71LE40D
1.454E+0C3
3.462E402
1+ 652E—14
4.157E-12
3.641E-16
5.210€E-23
2.368E-22
8.323E-20
4.,806E-12
1.676E-04
9.842E-04
1.724E-03
2.001E-2C
1.312E-0%
6.,809F-124
1«730E-10
3.608E-20
3.539E-02
4.203E401
1.371E401
6+448E400
3.323€E-01
9« TOEE-06
EeEEHE~DA
1.545€E-08
2.266€E-26
8e596E-12
9.130E-1313
Se9BTE-12
1.046E-05
4.TQME*0S

TAELE As42.

1. 0¥YR

7.258E401
24236E-0OF
9+5S41E-01
2.480E-08
3.379E-08
3.126E-02
3.157E-07
54 7O05E~12
2+346E~-13
3.911E-04
S5« 656E-02
2e421E-15
6.836E-02
3e132€E+01
3+821E4032
6« 866E40Z
€+ S5SBBE+O0Z
0.0

TeA8QE~0QZ
1+093E-16
4+378€-03
2.888E-02
1. 643E+02
3.779E+02
2.524E-02
L« 056E-02

6.458€-1¢€
2.634E-04
1+643E—-02
Se369E-0Z
1.560E+03
12 130E+402
2.7S7TE402
1. 652E~14
2568E-23
2e602E-1€
2.112E-31
2.712E-32
6 LSTE-2C
4. TERE-12
1.504E--04
3.4586-04
S.199E-0€
0.0

1.312€-0%
1,368 -2¢
2.588E~-11
0.0

6e911E-04
1.865E-01
1«517E40C
2+S18BE-01
8+652E-03
3.820€-11
2:179E-0%
leSA2E-0E
0«0

BeS96E-12Z
9e130E~-12
9+981E~-12
14680E-0C€
1.456E+04

2.0YFR

6.861E+01
2.236E-08
9.540E~01
2.477€-08
2.477E-08
1.760E-03
34157E~-07
5.723E-12
2.345E-13
8.27BE-05
2.757E-04
24421E-15
7+356E-06
1.393€+01
2.927E+03
S5,634E+03
€«S39E+02
0.0

2+638E-02
S5.255E-29
L.727E-04
S5+240E-04
3.266E+00
84547E+00
2.523E-02
1.056E-03
1.018E-08
7+.5BlE-14
6+455E~15
1+001E-04
Qe3I75E-04
3e232E-04
5.415E+02
E.796E+02
2e4146E+02
1+652E~14
1+470E-32
1+859E-16
8+.566E-40C
3.105E-43
4.564E-20
4.733E-12
1.360€E-04
L.215E-04
1+568E-06
0.0

1.311E~09
24749E-37
4.717E-12
0.0

1+349E-04
2.619E-02
1679E-01
1266E-02
2.253E-04
3+340E-11
7+177€-07
1.540E-08
0.0

BeS596E-12
9.1306-13
9e981E-1 2
2697E-07
1.095E+04

64

CURIES OF ACTIVATION PRODUCT ELEMENTS IN PWR CLADDING WASTE
AS A FUNCT ION OF DECAY TIME (BASIS = 1.0 MTHM)

S5« 0YR 10.0YR 30.0YR 100.0YR 3004 0YR 1. 0KY

SeT9BE+0]1 4437FE+01 1.425E+01 2e801E~01 3e732E—05 3.221E-23
2.236FE-08 24236E-08 2.236E-08 2,236E-08 2+.23€E-08 2.2356-08
GeS536E-01 9.530E~01 9+507E-01 94427E~01 9e¢202E—01 8.455E-01
28469508 Z24456E-08 2+404E-08 2.231E-08 14802E--08 8.546E-09
20469E-08 2.456E~08 2.,405E-08 2.232E-05 1.803E-08 8.547E-09
34142E~07 1778E-13 0.0 Q.0 Q.0 0.0

BelSTE~07 34157E-07 34157E-07 3.15€6E-07 3,155E-07 3150E-07
Se6TIE~L2 S.606E-12 Se325E—12 4.246E--12 2.656E-12 4.3736-13
2e¢346E-13 24346E-13 2.346E-13 2.34€E-13 2.34€E-13 2.346E-13

82 724E-07 9.0B4E-08 9.,049E-08 9.044E-08 9.02(E-08 B8.974E-08
3e192E~08 B.778E-15 0.0 0.0 Q-0 0.0
2¢421E-15 24421E-15 2,4Z1E-15 2.421E-15 2.421E-15 2.321E-15
P=165E-18 1+3226~-37 0.0 0.0 0.0 0.0
12226E+00 2+4134E-02 1.960E-09 0.0 0.0 0.0
1«315E+403 34468E+02 1+679E+Q00 1.319€E-08 0.0 0.0
3e796E+403 1e967E+03 1.417E402 1 +421E-02 Se342E-14 0.0

6+394E402 64159E+02 Se305E+402 3.152E+02 7+4287E+01 S5-488FE+00
0.0 0.0 0.0 0.0 0.0 Qa0
1.171E-03 64526E-06 64270E-15 0.0 0.0 0.0
Ce0 0.0 0.0 0.0 8.0 0.0

12346E-04 1e195E--04 7.421E-05 1+402E-05 14200E~07 6,971E-15
1.346E-04 1.,195E-04 7.423E-05 1.402E-05 1+4201E-07 6-973E-15
1+269E-01 14269E-01 1.268F-01 1.2G8E-01 14268E-01 1.26BE-01
1317400 1.336E400 1.37BE+00 1.398E+00 143902400 1.360C+Q0
24522E~02 2.519E-02 2.509E-02 2.47SE-02 2.37€E-02 2.07T0E-02
1+4056E—03 1.056E~03 14056E-03 1+056E-03 1.05SE-03 1.053E-03
Qe675E~15 3.095E-16 3.294E-22 4.101E-43 0.0 N.0

Qe.635E-15 3.095E—16 3.294E-22 4,.101E-43 0.0 0.0

6:4535E~-15 6+455E~-15 64855615 6.455E-15 6+455E-15 6+454E-15
1+138E~-05 G.768E—06 64043E-06 4.124E-06 1.384E—-06 3.035E-08
1.824E-04 1.192E-05 2.,173E-10 S.620E-27 0.0 0.0

T7=040E~11 1+6E6E-16 1eHGO6O6E-16 1+66€E~16 1.66€E-16 1.666E-16
2+460E401 6.,389E-01 3.800E-01 1.439E-01 8.981E-03 S5.452E-07
A4.152E402 14188E402 74967E—01 1.966E-08 0.0 0.0

1+013E+02 2.899E401 1.944E-01 4,7985-09 8.361E-12 A4.3561E-13

1e652E—14 1+,652E-14 1+652E-14 1+6S2E~-14 1+652E~-14 1.652E-14
0.0 Q.0 0.0 0.0 Qe0 0.0
€4 7BOE—-17 14262E-17 1,944E-20 1.418E-23F 14418E--23 1.418E~-23
0.0 0«0 0.0 00 0.0 0.0
Ce0 Qe0 00 0.0 0.0 0.0
24313E-20 1.276E-20-8,855E-21-84223E~29 0.0 G.0
4.625E~12 44450E—12 3B815E-12 2.2256~12 4,76EE-13 24171E-15

1.011E~04 60259E-05 1.048E~05 3.400E~-09 3.391E~15 5.499E-36
5.266E~00 2+826E-08 2+425E-17 1.083E~i3 1.083E~-18 1.083E-18
4.297E-11 14071E-18 0.0 Q.0 0e0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
1+30GE~09 1.,305E-09 1.290C~09 14239E-09 1.104C-09 T.36SE-10
0.0 0.0 0.0 Oe0 0.0 0.0
4,763E-13 7+686E—~14 S+623FE-17 5.954E—28 0«0 0.0
00 0«0 0.0 0.0 0.0 0.0

1.0045-06 3e118E~10 24676E=11 2.676E~11 2. €TCEE -1l 2+6768E-11
4.625E-07 4+166E-07 41606507 4.166E-07 A4416CE-0T7 4.165E-07
2.281E-04 4.203E-07 4. 166E-07 4.16€E—07 4.16€E~-07 4.165E-07
1+099E~0S 3.114E-10 2.221E-28 0.0 0«0 0.0

1.801E-08 1l+,403E-08 1.403E-08 1.403E-08 1.4032E-08 1.403E-08
2e362E=11 1432S5E~-1} 1.31SE~12 4.045E~16 3. 73 EE--26 0.0

S52294E~09 551B4E—~09 4+883E-09 3+991E-09 2.24¢E-05 2.999E-10
1.534E-08 1.523E-08 1.4B2E-08 1.345E-08 1.01SE-(Q8 3.8562E-09
0.0 00 0.0 0.0 0.0 G0

BoS9B6E-12 B4+5S95E-12 8.595E6-12 8.595E-12 Ba595E-12 B.594E-12
9e1305-13 F.130E-13 9.130E-13 9.130E-13 94130E-13 9.130E-13
GeQBIE~12 9.981E-12 9,981E-12 9.981E-12 9.98LE-12 9.,977E~-12
1e116E-09 1.537£-13 3.452E-14 F.452E~14 3,452E-14 3.,451E-14
6¢3SAEX03 34124E403 6.919E402 3+181E+02 7a634E+01 7.842E+00

1 0. 0KY

0.0
2.226E-08
2.846FE-01
S.803E-13
SeBQOAE—~13
0.0
3.0B5E-07
3.711E-23
2.346E-13
B8,30SE-08
0.0
2.421E-15
G.0
0.0
0.0
0.0
4. 751F+00
0.0
0.0
0.0
G0
040
1.263E-01}
1.032E+00
3.480€-03
1.022E-03
0.0
0.0
60448E~-15
1.414E-29
0.0
1.66£E~16
0.0
0.0
4.361E-12
1:652E-14
0.0
1.415€-23
0.0
0.0
0.0
9.998E-28
0.0
1.083E~-18
G0
0.0
4,070E-12
0.0
0.0
0.0
2676E-11
4.163E~-07
4.163€--07
0.0
1+403E~-08
0.0
1.718E~21
1.473E~14
0.0
BeS576€E-12
9. 128€E~13
9.936E-12
3.444E~14
6.198E+00

100.0KY

0.0
2.141E-08
5.313E-06
0.0
0.0
0.0
2.508BE-07
0.0
2.346E-13
3.847E-08
0.0
2.421€-15
0.0
0.0
0.0
0.0
2.179E+00
0.0
0.0
0.0
0.0
0.0
1.212E-01
1.574E-01
6.269E-11
7.627E-04
0.0
0.0
6.386E-15
0.0
0.0
1.6665-16
0.0
0.0
4.361E-13
1.645E-18
0.0
1.377E-23
0.0
0.0
0.0
1.0086-27
0.0
1.083£-18
0.0
0.0
1.079€-34
0.0
0.0
0.0
2.676E~11
2.134E-07
2.134E-07
0.0
1.403E-08
0.0
0.0
0.0
0.0
8.399E-12
9.109E-13
9.5526-12
3.373€-14
2.45BE+00

250.0KY

0.0
2.007E-08
6.980E-14
0.0
0.0
0.0
1.775€-07
0.0
2.345€-13
1.06G6E-08
0.0
Z2.8421E-15
Q.0
Ce0
0.0
Qa0
€e939E-01
0.0
C.0
00
0.0
0e0
1.133FE-01
1.079E-01
7.76 1E-24
4,681€6-04
0.0
0.0
6.285E-15
0.0
0.0
1+.666E~-16
0.0
Q.0
4.351E-13
1e634E~1 4
Q.0
1.315€E~23
0s0
0s0
0.0
1.022E~27
0.0
1.083c~18
0.0
0.0
0.0
0.0
0.0
0.0
2.676E~-11
4.0B5E-07
4.0B6E-07
G.0
t-403E~-08
0.0
G.0
Q-9
0.0
8e113E-12
S«078E-13
8.989E-12
3.258E-14
8.15S5E-01
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TABLE A.43. CURIES OF PRINCIFALL ACTIVATION PRODUCT NUCLIDES IN PWR CLADDING WASTE
AS A FUNCTION DF OECAY TIME (SASIS = 1.0 MTHM}

SM+0. 05% F LaOYR 2«0YR 5.0YR 10.0YR 30.0YR 100,0YR 300.0YR 1e OKY 10.0KY 103.0KY 250 . 0KY
._ H 3 ToETTE#OL To2SBE+01 6.861E+¢01 S.798E401 4.370E+01. 1.425€¢0]1 2.801E~01 34732E~-06 3.2216~723 0.0 G.0 0.0
C 12 Ye542E~01 QeSH1E-G1 F.S40E-01 9.5S36E~01 D2530€6-01: YoS0TE-01 9.A27E~01 9.20ZE-01 8.4558~01 2.846E-01 S.313E~06 5.980E-14
MN 54 Te041E401 A 13ZE401 14I9IE401 1.226E400 2. 134E-02 1+960E-09 0.0 Gl 0.0 [2R+] 0.0 Gs0
FE 55 4.9B8E40D 3.821E407 Z.92TE403 1431598403 3,468E+402. 1.679E400 1.319E~08 0.0 0,0 020 0.0 040
<o 56 12481 E403 44 05TEH+O L 14134E400 Z2.4TEE~US5 4.232E-13 Q.0 0.0 200 0.0 0.0 0.0 Qs 0
co 60 TeI2BEH0T 6,425E+0% S.633FE+07 IJuVISEH0T 1206TE40T L4 176402 14216~02 54343E~14 0.0 0.0 Q.Q Catd
NI 59 S541B1E+00 S IBLIE400 SalILE400 S IBIE4OD 5.1BLIEHDD 521806400 S<177E400 S« 16 EEH00 S5.13I7EH00 3 TS51E400 241795400 5.939E-01
Ml 83 6.585E402 6,.536E40Z $.487E402 H4342E402 6.L07EH02 S.253E402 3.100E+402 6+.8706E+01 3,515E-0% 0.0 0.0 Q.0
R 93 1L269€-01 12269601 14209E-01 1.269E~01 [.2869E-01 1.268E-01 1.262E~-01 1-.26EE-01 1.2686~01 1.263E~01 1.212E-01 t.133E-01
ZR 85 BeSBGEF0T 1 6CHZE+0Z 34139E+00 2.195E~05 S5.610£-14 0.0 0~0 D0 0.0 0.0 0.0 Qs 0
NB 33m Ga2BBE-03 1.481E-02 2.006E~02 3.430E~02 S5.370E-02 9+640E-02 141985~01 1.20SE-01 1.205E-01 1,200E~01 1.152E-01 1.07&E-Q1
N8 94 14283400 1.283E4+00 1.283E+00 1.282E+00 1.2B2E400 1.281C400 1.278E400 127CE+00 L.240E+00 9.116E~01 4.21BE~02 2.518E-04
NB 95 1.656E+04 2, TSIEH40E 7.221E400 4.872E~0S 1.2485E~13 (a0 0.0 0.0 G0 Ne @ Q.0 0.0
M0 93 2+B28E~02 2.524E—~0Z 2452302 2.522E-02 2.519E-02 24+S09E~02 247SE-02 2+37EE~02 24070E-02 3. 480E~03 E.2695~11 7.761E-24
5N113 3.493E402 3uBTIE4+0] 4.293E+00 S493I1E~-03 9.930E-NH 7.804E~27 0.0 asQ Bal 0.0 0.0 G0
SNilsM 42 21BETOI 1.500E40 2 BW338E4+02 2.405E+01 1.3748E-01 1.456E~10 0.0 (2%} 0a0 0.0 0.0 C.0
SN123 12 423E+402 2. 00SE4+01 2.824E+00 7.853E+03 4.358E~07 4+113E~24 0.0 0.0 0.0 0.0 [ 1Y:] 0.0
s8125 14516403 1.130E402 B.796E402 4.1S2E402 1.1BBEH02 T967TE-0L 1-966E-08 040 0.0 B.0 Va0 0.0
TEL25K 3,451 €402 2,7S5E402 2.146E+02 L.0L3E402 2.899C 401 1+9A4E~OL G TIHE-09 040 0.0 0.0 0.0 [29V)
SUNMYOT G.62IE40A 1.456E404 1.09SE+04 6#ASIE+03 3,124E+03 £4FUI6E+02 IHIBOEHD2 7,632E401 74841E+00 6 197E+00 2.45TEF00 B,150E~01

TOYAL B, TOSEH0S 1.456E+04 109568404 €.3S4E403 3.124E+03 6.G19E4+02 2. 181E402 74GIMEH0L 78428400 5.198E+00 2.459E400 A.156E~01
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TASLE Assa, WATTS UF ACTIVATION PRODUCT TLEMENTS IN PWR CLADOING WASTE
AS A FUNCTION OF DECAY TIME (BASIS = 1,0 MTHM)

SH+7.05% F 1.8YF 2.0YR 5. 0YR 10.0YR 30.0YFR 100.0YR 30C.0"R 1+0KY 10.0KY 100,0KY 2504 OKY
H 2e585€-03 2,844E 03 2.310E-03 1+952E-03 1.474E-03 4,798E-04 G,4326-06 1.257E-10 1.0845-27 0.0 0.0 G.0
BE 2-684E~11 2,6BA4E—11 24694E-11 2.684E-11 2.684E~11 2.684E~11 2.684E-11 2.684E-11 24683E~31 2.673E-11 2.5T0E-11 Z2+409E-11
< 2.79BE—04 2.798E-04 2,797E-04 2+796E-03 2.795E~04 2.78BE-024 2.7645-08 2,060E6E-04 2.479E-04 8.3456-05 1,5588-0%9 2.08 7E~-17
51 3.090E-11 3.087E—-11 3.084F-11 3.,074E~11 3.05BE~11 2.993F-ti Z2+778E-11 24244E~11 1.0E4E-11 7.224E-1% 0.0 0.0
e 3F.655E-03 3,286E~1C 2.,511E-L0 2+503E-10 2.4905-10 2,427E-10 2.262E-10 1-8285-10 8663511 S5.8B83F-15 0.0 Ge0
s S5e510E-04 3.102E-0¢% 1.747E~06 3+118E—10 [+765E~16 0a0 0.0 0.0 0.0 0.0 0.0 0.0
ch B.616E-10 4.616E-10 4,616FE~10 24616E~10 23.616E~10C 3,616E-10 4.E156-10 4.613E—10 4,606E~10 4.5L1E-10 3.66TE-10 2.596E-10
AR 1.974E-18 1.922E-14 1.JI7€E-14 1.902E-14 1.878E~13 1.7B3E-14 | .489E-14 8.894E~15 1.465E~15 1.243E-25 0.0 C.0
K GedB2E-16 G.479E—1€ 9.479E-16 Qe479E-16 9+47FE~16 9.47BE-1E 9+47BE-16 94T IE-16 FLATTE~16 D.4TTE-16 P4TTE-IG6 Ge47EE-16
CA Hed62E-07 1+7I2E-07 3.80VE-08 5.,B69E-10 2.202E~10 2.290E-10 2.289E-10 228%F-10 2+272E~10 2.103E-10 9a736E-L 1L 2.697E-11
sSC 1 +860E~02 7+11L4E-0E 3.467E-06 4,015E-10 1.104E~16 0.0 0.0 0.0 0.0 0.0 Ge0 Q.0
v 2.670E-17 2670E-17 2,67T05-17 2.6708-17 24,870E~17 2+670E~17 2.670E-17 267CE-17 2.670E~17 2.670E-17 2.6705~-17 2.670E-17
<R Le339E-01 1.463E-0% 1.574E-039 1961521 2,830E~41 0.0 0.0 0.0 00 Qe O 0,0 0.0
WN 3.506E-01 1.559E-01 6.936E-02 6.103E-03 1.063E-04 9.762E-12 0.0 0.0 0«0 0.0 0.0 Q.0
FE Tel7AE+00 5,256E4+0C 4.023€400 18098400 4.770E~01 2,308E-03 1.814E~L1 Q.0 Qe 0.0 Q.0 00
co 121 7E402 9+ 930FE+01 B.686F+01 SeBS3E401 3.032E+401 2.184E+00 2.191E-04 Be23€E—16 0.0 0.0 0.0 0.0
NT 24945E-021 2.920E-01 2,006E-01 24349E-01 2.7556-01 Z2.4L6E~01 1+.S61E-01 5401SE-02 3.235E-02 3.025E-02 1.387E~C2 2.781E-03
cu 1e389E-25 0.0 0.0 C.0 0.0 0.0 0.0 Q.0 0.0 00 0.0 Q.0
ZN 7e370E-04 24610E-04 Ga2082F-05 44103E-06 Z2428B7E-08 24197E-17 0.0 0.0 0.0 0.0 0.0 Q.0
GE 3.164E-13 1,522E-22 7.320E-32 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0«0
SR 20202E-03 14ATIE-CE 2.6506-07 1+4562E—07 1.3B6E—07 B.613E—08 1.629C--08 14393E-10 8.091E-18 0.0 0.0 0.0
Y 7e8165-03 1.0406-04 2,164C5-06 74459E-07 6.622E-07 4113507 T7.7756-08 6.657E~-10 3.865E-17 0.0 0.0 Os0
ZR 42317E401 Be316E—01 1,592E-02 14485E-05 14474FE~05 14474505 1 .474E-05 1.474E-05 1.473E-G5 1.467E-05 1.409€E-05 14316L-05
NB 7+953E401 1.815E+0C 4.774E-02 143076E-02 1e307E-02 1e307E-02 1.305FE-02 1429(€E-02 1.265E-02 F3Ii0E-03 3,503E-04 24163E-05
MO 2e359E-06 2359E-06 2.359E-06 2+357E-06 2.,355E-06 2.345E~0& 2.313E-06 2,222E-06 3e253E~07 5,860E-15 T7.255E-28
TC S52296E-07 S.296E—~07 S«226E-0Q07 S¢296E-07 5.296E-07 5,295E6—07 S5.294E-07 S.+291E-07 54126807 3,825E~07 2.3 8E-07
RU 1+358E—0€ 2.178E~C€ 3.407E-11 7,0%4E~19 1,B40E~20 1.959E-26 2.438E-47 0.0 0.0 0.0 0.0
RH 2e87TE—15 14846E—15 7.271E-16 9+240E~17 2.968E-18 3.160E-24 3F.9336-45 0.0 0«0 0.0 0.0 0.0
PO 3.826E-1G 3.PB26E-1S5 3.826E-19 3.826E-19 3.826C~-19 3.B26E~19 JF.BREE-1G 3:.82¢F—-19 3.826E-19 3.822F~19 3.7B6E-19 2.72€6E-19
AG 1.177E-0% 4,318E~0€ 1.608C-06 1.378E-07 6+.272E-08B 5.582E-08 34809E-08 1.,2795- 08 2.803E-10 1.306E-31 0.0 0.0
co 2896E~0S 1+122E-0€ S5.9T1E-0Q7 1.,161E-07 7.588E-09 1«3R3E~13 3.5?8E-30 0.0 0.0 0.0 0.0 0.0
IN 24 €45E-02 14592E-04 9.583E~07 2.088E-13 2.390E-19 2,390E~19 2.3%90E-19 2.390E-19 2+3905-19 2+.390E-19 2+390E~19 2,390E-i9
SN 24688E400 B.458E—01 24306CE-01 1,354E~-02 1.076E-03 7.614E-04 2.883E-04 1,79SE-05 1.0925-09 0.0 Ge0 Oe0
E1:) 4. ETOE+0Q 34532E+0C 2.,730E+00 1,293E%00 3.714E-01 2.4915-03 6.147E~11 0.0 0.0 0.0 0.0 0.0
TE 20918E-01 2.318BE-01 1.804E-01 8,515E~02 2.437E-02 1.634E-04 4,033E~12 6,5255-17 §.5250~17 64525E—17 6.525E-17 &£.5256-17
I 7eG53E-18 7+644E—1E T-644E-18 7.644E-18 7.644E-18 T.62AE~18 T.644F—18 7,6445-18 T:623E-18 7.640CE~-18 7610618 7.560E-18
XE S5+796E-15 2.474E-2€ 14414E-35 0.0 0«0 0.0 0.0 0.0 0.0 0.0 Te0 Q.0
cs J.706E-18 2.648E~1E 1.892E~18 6,901E~19 1285619 1.977E-22 4.732E-27 4.732E-27 4.732E-27 4.T22E~27 4.595E~27 4.3IBTE-27
BA E+3200E-25 245S4E~32 1.036E-%1 0.0 0«0 0.0 00 C.0 0«0 0e 0 D.0 0.0
ND SeTLAE=2£ £.543E~3€ 7,492E-a6 0.0 Q.0 0.0 0.0 0.0 00 0.0 0.0 0.0
M 4,540E-23 3.753E~22 3418lE-23 B.298E-24 4«57 7E-24-3:176E~24-2.949E-32 0.0 0.0 0.0 0.0 0.0
SM Se635E-16 S4592E~1€ 5.549E-16 S4422F-16 54217E—-16 4.473E~16 2+.606E-16 S5.590E-17 2.545E~19 4.974E-~32 1.505E-31 3,1B5€-3}
EV L+QO1BE-06 9e255E~0T7 BeSIIE-07 6640507 4407E-07 8,645E-08 3.037E-10 3, 033F-17 4.169E-38 0.0 0.0 0.0
GO B+ 4R3E-07 2.990E~07 1.047E-07 24.539E-09 2¢436E-11 3.407E~20 1.411E-20 1.411E-20 1.411E-20 1.411E~20 1.411E-20 1.811E~-20
T8 1.404E—05 4.2356~07 1.277E-08 3.500E-13 B4721E-21 0,0 0.0 0.0 00 0.0 0.0 0.0
DY 24336E-23 0.0 0.0 0.0 040 0e0 0.0 0.0 0.0 0.0 0.0 0.0
HO 1454E-11 14453E~11 1.452E-11 1,450E-11 1.8466-11 1e4Z9E~11 1+372E~11 1.223E~11 B.160E—12 A4.509E~14 L.195E-36 0.0
ER Le372E-1€ 2.7S7E~2€ S4S541E-40 0,0 0«0 0.0 0«0 0.0 0.0 0e 0 TG0 0.0
™ 3+402E-13 42T774E~-14 €+4837E-15 9«041E~17 14192E~17 B4719E~21 9.233E-32 0.0 0+0 0.0 0.0 0.0
Ye 3.621E-22 0.0 0.0 0.0 0.0 OeQ 0.0 0.0 TJe0 [ 2] 0.0 0.0
Ly 2¢388E-0S 4.562E~0€ 94104E-07 6.774E~09 24085E-12 1+618E~13 1+618E~13 1.618E~13 1.61BE—13 1.618E~13 1.618E-13 1.,618E-13
HF 1e827E-01 T<478E~04 94405E-06 1.395SE-09 1.235E-09 1.23I5E~09 1.235E-00 1.235E-09 [ 235E-09 1,234E~09 1.225E-09 1.211E-09
TA 1e221E-01 1+351E~0Z 1e494E-03 1,995E-06 3,742E-09 3.709E~09 3.70GE-09 3I.T70SE-03 3.709E-09 3.706E-09 3-68B0E-0G 2,63BE-0S
w 1+ E04E€-02 54244E-03 1,912E-05 3.728E--0F 8.,782E—~14 54263E~32 0.0 0.0 0.0 0.0 0.0 Qa0
RE 1a649E-02 4,293E-0% 1.11BE-0% 2,351E~10 2.153E—~10 2153510 2.153E-10 2.152E—10 2.153E-10 2.153E~10 2+1S3E-10 2.153E-10
0s 1.410E—28 2.253E-L4 1+F20E-14 1.358E-14 7.621E-15 7.561E~16 2.326E-19 2,1455-29 0.0 0.0 0.0 0.0
1R 34934FE~06 1e2B6E-07 4.224F-09 1.827E~-11 1.781E-11 14675811 1.369E~11L 7.702E~12 1.,029E-12 S.B9a4E~-2a 0.0 Te @
pY 8.578E-12 3e372E-1Z 4.565E-12 4,5865-12 4,5156-12 4.391E-12 3.985E—12 3.020E5-12 1+184E-12 4.3665-18 0.0 0.0
AU 34266E-32 040 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Ge0 Q.0
TL T7a765E-14 TaT765E-148 T7eTG5E-LA 7.765E-14 7,7€5E-14 7.765E—14 7.76SE~14 7.764E—14 7.763E~14 7.74TE-14 7.588E-14 7.329€-14
4] 14899FE-10 1eBP4E—1€ 1e894E-16 1.894E~-16 1.892E-16 1804E-16 1394516 1.,894E~16 1.994E-16 1482416 1.890C-16 1.8B3E-16
BY 24939E—13 24939E-12 24939E-13 2.939E-13 2.,939E-13 2.939FE-13 2,93%E-13 2.93%E—13 2.938E-13 2.929E~13 2.83BE-13 2.701E-12
PO 3e3STE-07 Se3IBSE—08 B8.647E-09 3.576E-11 8,926E-15 1.107E-15 [ «I0TE~15 142107E-15 1.106E~15 1.104E-15 1.081E-15S 1.044E-15

TOTAL 2,606E402 1s123E+02 9+453E+01 6,204E+01 3,149E401 2.445FE+00 1.699E~01 7.34SE-02 4.576E—-02 3.965E-02 1 +433E-02 2.8156E-03



<
MN
€
co
[ole]
NY
NI
R
R
N8
NB
NS

14
54
535
58
&0
59
&3
93
95
Q3M
94
35

SN119M
SNL21NM
58125

TE125M
SUNTOT

YOTAL

SM+0. 05X F

2.738E~04
3.506E~01
S« BECE400
B GHBE+O0
La130E+02
3.299€-02
2a615E~01
L.474E~0S
B.IAGEHOT
1+64SE-0E
1.307E-02
7+943E401
2.179E+00
1. 154E-03
4.53GE+D0
R+H0OE~D1
2591E402

2.606EH02

TABLE

1,0YR

2. 798E~04
1.589E-01
5. 254E+00
24A29E~-01
e FVGE+01
B 299E~0F
2+596E6~01
1»4T73E~QE
B 316E-C1
R4.624E-0€
1.,307€~-02
1.800E+00
T 754E-014
1+ 13BE~0Z
3.532E4+0¢
2.316E~-01
1.122E+02

Lel23€402
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AsaS. WATTS CF PRINCIPAL ACYIVATION PRODUCT NUCL INDES IN PWR CLAGDING

AS A FUNCTION OF DECAY

2.0YR 5. 0YR

2,TA7E-04 2.795E-04
62936E~02 64103E-03
420256400 14809400
5e791E~Q3 1+48AE~-Q7
8.583E+401 5.853¢+01
3.299E-02 3.2986-02
2.5T6E~01 2.519E-01
1.47T4E-05 1.4T74E-DS
1.590€-02 1.112E~07
3.555E-06 6.0T8E-06
1.307E-02 1.307E-02
B343EK4E~D2 2433TE-07
2.759E-01 14243E-02
1.423E-03 1.0776~03
2.750E+400 1.298E400
1,804E-01 Bu51SE~-02
S.451E£401 5.204E+01

9#453E4+01 6£.204E+01

10.0YR

2.795€~04
1. 0€3E£-04
4,770£-01L
2eHIAE-LS
3.032E+01
3.29BE~02
2.425€E~01
1.474E-0%
2.842E~1 4
D.S14E--06
1.307E~-02
S+ 9THE~1E
7«LDOE~OS
1.005E~03
Be714F~01
2.437E--02
3.189E+01

32149E+01

TIME (BASIS = 1.0 MTHM)

30.0YR

2. 78BBE~04
Qe TE2E-12
24308E-03
L4

2.184E400
3.298E~02
24086E-01
1.474E~-05
0.0

14 708£~08
1+ 306~02
00

T+525E-14
7uH14E-04
2.491€-03
1.534e-04
2«4458E400

2e445£4¢00

100.0¥YR

2 TEAE-04
Va0

1.814E-11
Dl

2+191E-08
3a296E~02
1.231E~01
1.470E~05
G0

2.122€-0%
1«303E~Q2
[ X%}

0.0

2.883fE~04
6ald7E~11
4.033E-12
1+695E~01

1e699E-01

A0d0.0YR

2459 EE-04
Q.0
0.0
0.0
B8423€E~16
3.290E~02
2. 72EE~02
1.87 305
0«0
2813 EE~-0S
1. 294E~02
0«0
0.0
1.79GE~05
Qa0
G0
To34EE~-02

Te345E-02

1. 0KY

22479E-04
0.0
0.0
0.0
0=0
3.270€-02
1396~ 04
L 473505
Va0
2+133E-05
1e263E-02
J.0
0.0
1+ 092E~09
00
0.0
4. 3TOE-02

415T6E~02

WASYE

104 0KY

84 345£~05
6.0
0.0
9.0
0.0
3.025E~02
0.0
1.46TE-05
0.0
2.126E-05
94 289€-03
0.0
0.0
G9.0
a,0
)
A.9E6E-02

3.,966E-02

100.0KY 250« OKY

156809 2.04 TE~17

[EX¢] 0.0
0.0 00
0.0 a0
0.0 Qs0
1+387E~02 2.781£~03
Dad de 0
1+4309E~0S 1.316E£~05
0a0 0.0

2+0416~05 1.907E-05
4.298BE~04 2.5EBE-06

a.0 0.0
00 Cat
0.0 Qe 0
Q20 0.0
0«0 Culd

1»433E-02 Z.816E-03

14333E-02 Z.BLEE~C]



1«500E~02
2+S00E~-02
3.75CE-02
5750602
B8.500E-02
1.2506=-931
2,250E-01
347S0C-01
5. 750501
8+500C-01
1+ 250E+00
17507 +00
242505400
2.750E+ 00
3.5005200
S5« 000F 400
7+QQ0E+00
1.1C0E+01

TATAL

MEV/SEC

EMEAN

1.S00E-02
2 +500E-02
3. 750E-02
SaTS0E-02
8.5C0C--02
1+253F -0t
24250E-01
34750 al
5e750E-01
8.S00E-01
1+.25CE+ G0
1+?750E%00
2.250E 00
2+ 750E+00
3.5CO0E+00
5+0CCE+00
7-000E *00
L«100E+01

TOTAL

cAM POw

SM+0,08% F

7eB27E+1 3
1.226E+14
1-438E+13
72127E+1 2
2.594E+1 2
22260€E+12
S5«237E+12
2.473E%13
4.043E+13
BeBIBE+1 4
S5:427E41 4
3+184E+11
Be9aRFE+0G

5. BALE-DS
2.028E-0€¢
1+316E-0€
2+319E-08

1.719€415

1aA67E*1S

SM+0.05%

L.174E+06
3.064E+0€
54392E40E
4,0G8E+0S
24205E40¢
24E00E+(0S
1.178E+0€
B.150E+40€
24325€E+07
T.495E+08
G6-783E0E
GeSTIE¥+QS
2.013E+402
3.662E+01
24324E-10
1.018E~-10
S«209E--12
9.151E-13

1.467F409

2-351E+02

1. 0YR

19371
SeS87E¥1
8.633E+12
1.858E+1 ¢
7.220E411
4.652E+11
2e709E+12
{e512E¢13
1.930E %1 2
2 4QA0E*L T
4e T33ETL A
B8e215E% 05
2+608E +0C
T.B6LE40E
1.109E-0¢
J.256E-C6
2, 113E-07
1336E~-0¢

6.209E+14

6~315E+14

1.0¥YR

2.981E108
1L«397E+DE
3.237E+0¢
1.066E+0E
6.137E+404
S. 8i5E+02
5.095E+0€
S.669E40€
1.138E+07
1.739E+07
S« FA2E+QE
1.438E+04
5.8T71E+0Q2
24162E+01
3.882E-11
1.628E~-11
1.479E-12
Le26QE~-1Z

6.315E+0QE

1. 0L2E+02

TAELE A.a6 .

18 GROUP PHOTON RELEASE RATES,
METRILC TON OF INITIAL HEAVY METAL AT A REPROCESSING TIME OF 160 DAYS

BASIS=

2.0YF S.0YR
BeASY4E+L2
1.204E+13
3.414E412
Sel6AE+LL
Je6ACERLL
24018E+11
Qe TSOE+LL
5.556€E+12
Tel27E412
1.423E+11
2+809E+14
€+B14E+04
1+489E+09
44€606E+08
1.732E-08
2.179E~09
1.412E-L0Q
8.941E~-12

1.474E+13
3-263E+13
6. TH3E+L2
ledd1E+12
Se707E+L1
3.518E+11
2.049E+12
1.176E+13
1.511E+13
Q.911E+1L1
4.16TE+14
2+199E+08
24210E+09
6835E+06
1.835E5-06
54229E-07
3.393E-08
2¢145E-09

5«032E+14 3,208E+414

Se36BE+14 3.583E+¢14

18 GROYP SPECIFIC
BAS1S= METRIC TON

2.0YFR 5. 0YR
24210C4%05
8.157E+ 0S5
24539405
8.283E4 0%
4.,851E+08
4.397E+04
4.609E+0S
4.411E+06
8.683C+08
Baa24E+05
5-209E+08
3-B848E+02
4.973E+03
1.880€+0}
6e422E-12
2.614E-12
2.373E-13
2.360€-%a

1.32BE+05
3.010E+05
12805 +05
5.,269E1+04
3.101E¢02
24522E404
2+ 194505
2.083E%06
4., 098E+00
1.214E+05
3.511Et08
10192E~01
33495+03
1+ 267E+01
&+.068E-14
1.090E-13
Fe 8S7E-16
9eB3SE-17

5.368E+408 3.5B83E+08

B460SE+01 S.743E+01

PHOTONS FRPOM ACTIVATION
AS A FUNCTION GOF OECAY TIME

68

10.0YR 30.0YR
4.340E+412 3,942E+11
3.640E4+12 7.527E+10
1.,149E+12 3.432TE+10
4+587E+L 1 34180E+10
1.801E+11 1.,282E+10
BaGBAE+10 4.941E+09
2e88B6E+11 3.400E+09
1592E+12 14107E+1LO
2.039E412 1,370E+10
9e395E+10 B84807E+10
1+455SE+14 1.048E+13
2+943E+04 54351E403
Te712E+08 5.,555E+07
2+386E+06 1.719E+0S
3.8292E-10 5.,897C~11
1+696E-11 1.673E-11
1+098E-12 1.083E-12
6+953E~14 6.859€E-14

1.594E+14 1.115E+13

18405414 1.320E+13

ENERGY RFELLEASE RATESs

OF INITIAL

10.0YR 30.0YP
6.510E+Q04
9«101E+02%
a4.,307E404
2.615E+04
1+531E+02
1. 0BGE+04
6+ 493E+04
S«972E+05

52913E+03
1.882E+03
1.289F+03
1.829E+03
1.062E403
654 176E+02
7:660E+02
44153E+03
L+173E406 7.877E403
T+9B6E+04 7.485E+04
1.819E+09 1.310E+07
5,150E~02 1,111E~02
1+73SE+03 1.250E+02
6+562ETQ0 4.7275E-01
1«340E~15 2.064E—-16
8.481E-17 B.3S55E-17
Te68BE—~18 7.583E-18
TeOAFE—19 TaS545E—19

1.840E+08 1.320E+07

2.950E+01 2.,116E+00

(BASIS

PHOTONS/ SECOND

100.0¥R

7.005E410
4.716F409
1.276E+09
6+635E¢08
2.6258¢08
1.24SE+08
T.684E+07
3.859E+06
1«56 BE+0S
B.74 7E+10
1.051E+09
R 606E+02
S5+571E+03
107245401
S5.675E-11
1.673E~11
1.083E-12
6.858Z-14

1e657E41 1

Te698E¢10

100.0YR

1.051E+03
1.179€E+02
4.797€401
3.827E%01
2.231E401
1 +5S5£E+01
1.729E%01
1+6447E400
Q2.017E-02
7.435E404
1+314E+403
2.810F-04
1e2545-02
2e741E-05
1.286E-16
84365F8~17
7 +583E-18
T +S00ME-19

7-698E ¢0%

1.2384€6-02

PRUDUCTS 1IN PwR CLADDING

1.0 MTHM}

30C. 0YR

2.05B8E+10
139 SE+0Q
6.523E+08
S« 95GE+08
2.59FE+08
1.231E+08
T+60SE+07
3.661E+06
4,594E+04
B.68EE+LO
1.43ZE+04
1.2423E200
1, 324E~-04
1. 412E-10
S.605E-11
1.673E-11

6.85kE~14

1.10SE+114

7.431E+10

MEV/WATT—-SEC
HEAVY METAL AT A REPROCESSING TIME OF 160 DAYS

300. 3YR

3. 08 EE+02
4.237E+01
2.484E2401
J.22€E+01
2.202E401
1.53%E+01
1.712C+01
1ls37ZE400
2.64E-02
T7.3JQEE+04
1. 790E~02
2.17SE-08
2.97SE-10
3.8B2E-16
1.963E~-16
Be365€-17
7.583E-18
7544519

7.431E+04

1.191E~-02

WASTE

1. 0KY

6+324E+09
B.166E+08
4.7T50E4+08
S5+623£+08
2.520E408
1L.202E+08
7.429E407
3-S27E 1006
1a021E+03
8+4482E+10
1430 #0042
9630E-Q4
1 «599E-10
Teb26E—11
S5.608C-11
1.673E-11
1.,083E~-12
6+.857E—-14

Fe345E+10

Te«232E+10

le OKY

9.2486E+01
2,042+ 00
1a781E 403
342335401
24148E¢01
1 .502E+01
1.672E401
1.323E+00
5+863E-04
7.213€+ 08
14737E-02
1.6856~-C9
3.5986-16
24097E-16
1.963E-16
8+363E-17
7.581E-18
T «SA3E-19

72232E+04

1+159E-02

10.0KY

4. 069E+09
5.56TE+08
3.2905408
3.980E+08
1.834E+08
Be.B22E+07
S~AGAE+O7
2,593E+06
3.8758+00
6.238E%10
1.429£¢04
2.533E~-0%
1.519E-10
7s610E~11
54596E~ 11
1+ 659E— 11
1.081E-12
6a843E-1 ¢

6+806E+10

S5.31T7EFLO

10+0KY

6e104E+01
1.392E+01
1.234E+01
2.288E+ 01
1.559€+01
1.103€+01
1. 229E+01
GeT24E-QL
2422BE-0%
Se302E+04
1. 796E-02
4,432€E-12
3.417E~186
2.093€E-16
1.259€~16
Be3A46E—1T
7+56CE-L8
Te527E-19

Se31TE+0S

B«S24E~03

100.0KY

GeH675E+O8
2.638E407
1.504E+07
1.810E+07
Bs479E4+06
4.110E+406
2+540E406
1.200E+0S
3+134E400
2.887E4+09
1+819E+04
2.508E-08&
l.4B85-10
7Ts454E-11
5.481E-1 1
L«635E-11
1.059€E-12
6.702E-14

3.929E1027

2+8472E409

100:0KY

1.851E+01
6+593E-01
5.638E-01
1.041E+00
T7.207€E-01
Se137E-01L
S5.715SE-01
4.5005--02
1.802E-06
2.45AE403
1.774E~02
44389E-12
3+347E-16
2.050E—1 6
1.,918E-16
Bel70E-17
7+410E-18
Te372E-19

2e472C+03

3.963E-04

2504 0KY

7.823E+0€
2.19SE406

+B35E405
3.110E405
1.117E40S
4.B06E+04
2.410E+04
7.270E+402
2.233E400
1.723€407
1.403€404
2«4T79E-06
1.437€-10
7.200E-11
Se298E~11
1.5798-11
1.023€-12
6.4TaE-14

84028C+08

24652E+07

250.0KY

1.173€+01
S«A87E-02
2.188F-02
1.788€E~-02
G493 3E-03
€.008€~-03
S«823E-03
2.726E-08
1.295E-06
f+A465E+01
1.783E-02
4-.33A9E~12
3~233E~16
1.280E~18
1.853E~-16
7e826E-17
7.158E-18
Ts+121E-19

2+652E+01

44250E-06



NE
SF
T
P8
B¢
fa
AT
RN
FR

AC
TH
Pa

Ne
2y
AM

BK
TF
ES
TOTAL

u23s

u236

uz238
NP237
pu3g
Pu240
PUZaL
AM241
SUMTOT

TUTAL

SM+0.05% F

L. 59BE-0F
1« 042E—0%
Ta499E-1 6
1+729€-10
6.T20E-148
24984E-17
1<5878~23
1 «486E~20
242H8E~19
1-328E-11
A-195€-12
7.9EBE~07
1 .405€~-07
AL T7E2EXO2
2221901
4« 56BE+00
T« 06T7TE~B2
1+250E8~02
3.623E-1 L
3»345E--1 4
1.544€~16
2.830E+02

SM+0. 08% F

J.9TYEHOD
1.980E400
A 7T21E402
2.214E-01
2.518E40¢
1»154E 400
5+ GHOE~O1
2.T6¥E~-02
4.826E+02

A.BIVE+OZ

1.0YR

S5+ 816E-05
Le&ES9E-0S
1362615
Se236E~1C
1.818E~13
1o L47E~LE
1. 622E~23
1+315E-18
2+986E~-L S
2+3S6E-11
S BS6E~12
1.107E-0¢
1eAB2E~07
4« TBR2E402
2»214E-01
46 542E+00
9W8TH4E~0Z
9«B01E-03
LeOGTE-L 1
S«233E~41
2« 17THE~L T
44 BIOEL0Z

TABLE Aa.ad7T.

2.0YR

B4629E~D5
2+208£-09
1.864£-15
1 .0686~09
1.506E-13
R.228E-16
1.6TLE-22
1.820€-t5
3.TI0E-LQ
B.550E~11
8.512E~12
121 B8E~-06
L RB2E-07
4. TB2E+02
2.215E-01
4.515E4+00
1.254E-01
H.965E-03
7+46TE~12
Ea043IE~2 1
BuHYGE-18
4.830E4D2

TABLE A.48.

1.0YR

3,979E400
1.980E40Q
4,721E+02
2.214E-01
26518E40Q
1a154E+400
5+707E~01
B.STSE~-QZ
4y 82BE+402

4, 830E+0E

2.0YR

3.979EH0OD
1.930£4+00
4.721E402
24215E~01
2eGL BE4OO
1e194E400
5-439€E~01
8.246E-02
4.826E+02

3,830E¢02

AS A FUNCTION

5,0fR

L«506E~0a
B.5376~-09
24BARF 15
BeARGE~OT
24395E-13
9.8326 156
1+842€--23
ZW955E~1S
S« 919E~19
B8.211E~11
1.6466~11
2-360E~06
14598E-07
4 TBRE+02
2«221£~01
4.431FE 400
1.980£-01
7.89LE~03
6.957E~13
6e492E~11
B25328~-19
4 »B30E+02

10,0YR

2+6N9E-04
S5+434E~09
Be456E-15
B8,7&61E~09
3.393£-13
4.845E-15
2.208E-23
Be234E~15
G.648E~-19
2.002E~-10
2962611
32958E£-06
14791€~07
A4 TBRZEXCZ
2e23TE-0L
4.33BE+O0
2.970E~01
6.541E~03
1.332E~14
6a275E-11
S«624E—-21
4.830E4+02

69

OF DECAY
30.0YR

7.4S9E- G0
1.0833E-08
3. 173E~-15
3.123E~08
T7e563E-13
7.229E~ 18
4.692E~23
1.076€E~14
2+830E~-18
L »256E-09
Bal152E-11
L+ OO8E~DS
2+ 565E~-07
42 TBRE+02
2«38BE-01
48 099E+00
5135801
3.116E-03
La79LE-21
SeGISE-11
Se B4LE~29
A4« B30E402

TIME (BASLS

100.0YR

2.430E~03
1-489E-08
1.701E-15
8.466E-08
7ol93E~12
1«623E~12
22 TSHE-22
B.733E-1%
9.188E-18
1.337£~08
2.85916~10
Be7S7E~05
5+ 280E-07
4w TH2EO2
2e96SE~01
3#929E400
S«888E-01
3.207E-04
T« F24E-26
G.702E~11
0«0

4+ BICE+O2

GRAMS OF ACTINIDE ELEMENTS TN PWR CLADDING WASTE

= 1a0 MTHM)
30C0. Q¥R 1. 0KY

65+ 031E~03 1.286E~02
1«73 1E~-08 2.438E-08
Bu22€6E-16 F.ATSE-16
L+39€E-07 3.921E~07
1a612E~10 7,72 E-09
2,33EE~11 3.406E-10
2aS1SE-21 3.908E-20
B.522E~-13 9.950E~12
RaZSAE~LT B 4219E5~16
1.32€E~0T 1.548E-06
T«6LEE~10 24598€~-09
Le288E~04 42769004
1.302E~056 4.0005-06
A THIEH02 47885 +02
4o 44 3E~-0L T 095601
2, B61E+00 3.72HEF00
4.41FE-01 1.692E-01
1.04ZE-04 Qa.625E-05
T«8B81E~286 766526
3.182E~11 B.288E-12
G0 Qa0

4.83CE+GE 2.830E+02

GRAMS OF PRINCIPAL ACTINIDE NUCLIlﬁES IN AWR CLADDING WASTE
AS A FUNCTICM OF DECAY TIME

S« 0YR

3.980E+00
1.980£+00
4. T21E+02
2.221E~01
2+S1TE4DO
1.153E+G0
4. 708E~-01
1+550£~01
B.B826E+02

84830 +02

10.0YR

3.9B0E+00
1.98LE+00
4. T21E+02
2.237E-~-01
2451 TE4OO
1.156E400
3.701E~01
2454 1E-01
482 EE+02

4.830E402

30.0YR

3.981E+00
1.983E400
4,721E+02
2.358E8-01
2+3516E+00
1.1578+00
1.413£-01
4« TO6E-01
2. 826E+¢02

4.B30E402

(HASIS = 1.0 MTHM)

1IDDA0YR

3.386E400
1.992E400
4. 725E402
2.955E-01
2451 1E4D0
1«1851E+00
HeBBRE~D3
54463601
4.B828E+02

e B30EHO2

300.0YR 1.0KY

4a.001E+00 4,050E+00
2.0LEEHON 2,095E+00
4aT21E402 4.T21E402
%o A3 IE-01 70095E~0L
2449100 20.450E+00
1. 127E400 t4048E+00
4.187E-07 9.301E-08B
4.000E—04 1.302E~01
4+ 82CE+02 4.826E+02

4.83CE+02 4.830E+02

10,0KY

34 S73E-Q2
Be714E~08
Qe781E~-15
1145~ 04

1.183E~05 -
Lol 56E-07
LelBAE-16
3.376E~09
1.059FE-12
5.252E-04

1.457E-08
54140E-18
B.257E~10
QGa73E-1%
B,E22E~05
2+.481€-08
A+ FLOE—03
34 7BOE~05
Ao TABESO2
Be351E~01

2v339E+00 3

Le678E~02
3a774E~ 05
S5 3IFBE~2H
S IBTE~LD
Te O

%.830E+02

10.0KY

4. 503E4Q0
2.727E+00
4.T21E+02Z
B.3I51E~01
149108400
R4 028E~01
2e40645~08
1.410E~06
42 BREE4 0T

4,330E+02

100.0KY

T26G25E~02
34077TE~07
BePGAFE~14

2.408F~04
48186402
Ba112E--01

Ba538E-06
2o246E-0T
Lea4RSE-27
Se2858-23
(<R3]

€,33084+02

L00.0KY

65+354€+00
341158400
A, T2IE+02
Aelt2E~01
1+347E-01
24889505
2.897E-L 1
Ba695E-10
4aB2EE402

48306402

2504 0KY

8.753E-02
5.738E~07F
S.2B4E~-14
4.943E-02
2.173€-02
1.372E-07
2.336E-1¢
4.009E-09
2.145E-12
€.237E-03
1.988E~07
Z.4538~02
20944804
4.BLIE+TR
7eT27E-01
1.490E~01
GaB4OE~13
2.042€-07
2.773€-30
1.343E-25
0.0

2,830E402

2504 0KY

£aBIBEFOO
3-.101£+00
A4+ T22E+02
TT727E-01
1.923E-03
1.257E-09
1.407E~1E
4,450E-15
A.825E+02

A~830F+02



TL
PB
BI

AT
RN
FR
RA
AC
™
PA

NP
U
AM
(o)
BK
CcF
ES
TOTAL

TLao7
r320G
PB210
PB211
fB214
81210
81211
BI213
BI21s
PO210
PD213
c0zZ14
POo2ts5
Pp218
AT217
RN219
RNZ2272
FR221
RAZ23
RA225
RA226
ACZZS
AC227
TH227
TH229
TH230
TH2z21
TH234
PA231
PA233
Pa23am
U233
uz3a
u23s
uz3e6
U218
NP237
NP239
PU238
PuUz3a9
ou240
PU2a1
PU2a2
AM241
AMZ243
CM2a42
CcM2aa
SUMTOT

TOFAL

SM+40.05% ¥ 1.0YF
2.208E-07 4.011E~-07
6, 142E-07 Lo 116E-QE
6a L42E-07 1L 116E~-0€
1.008E-06 1.830E~0¢
24.555E-11 2,.612E-11
1e240E-12 14116E~-0€
24874E--11 3.197E-11
6+142E-07 1«116E-QE
2+567E-10 4.498E-1Q0
1.680E-02 1,685E-04
3.150E-04 3.152E-04
9+ 088E-04 B.7BAE—-04
Be702E-03 84.702E-0Z
£+ 329E+01 640425401
1.0738—-01 2.037€-01
1,063E+0L 2.822€E40C
54 956E--08 2.70NE-0E
24 GE2E~0S 14936E-0¢S
24€17E-12 4.066E—-14
74+404E40t 64346E+01

TABLE As.a9.

2«0YF

5:689E-07
1.527F~06
L+527E-06
2.504E-06
2.,690E-11
1.527€-06
3.540E-11
1.527E-06
64428E-10
1.689E-04
3+153E-02
B8.813E-04
€.70LE-03
SeTOGETOL
2.954E-01
1.147E+00
1.224E-08
1.774E-09
1+622E-14
De91LE+Q1

TATLE A.S50.

SM+0,C5% F 1+4G¥F
2.171E-10 4.230€E--1Q
2+5SS55E-11 2.612E-11
3,405%E-13 7.121€E~-1Z
26177E-10 4«242E-10
9#316E-12 1.637E-11
3+406E-13 7.123E-12
24 17TE-10 2.242E-10
2.555E—-1i1 2.612E-11
9e»316E~-12 1.637E-11
2.159£-13 5,007E-13Z
2.500E-11 2.556E~11
9e325E-i2 14636E-11
2.177E-10 4,242E-10
9e318E-12 1.637E~11
2.555E-11 2.612E-11
3.936E-15 44242E-10
14734E-1€ 1e637E-11
2.555€E-11 2.612E-11
2.177E-10 4.242E-1C
2.546E-11 2.612E-11
Ge318E-12 14637E-11
24555E-11 2.612E-11
2.312E-10 4.,237€~-1¢
2.139E-10 4,184E~1C
2+,541E-11 2.612E-11
1+376E-08 1.884E-0E
8- ENGE~O0E B4GOSE—-0E
1+588E-04 1.588E-04
6+ 284E-0S 64466E-0S
L. 560E~-02 1,562E-04
1.588E-04 1.5388E-04
7.123E~0G 7.878E-0¢
5.628E~-03% 5.661E~-04
BeSOUSE~0E B460SE-CE
1.281E~04 14231E~04
1.588E-04 1,588E-04
1.561E-04 1.562E-04
B84S37E-03 8.536E-02
1+150E+00 1.180E+00
L+S66E-01 L+566E-01L
2.631E-01 2.631E-01
6+.172E401 S.882E+01
B.790E~04 8.790E-04
9+500E-02 1.914E=-01
B.S37E-03 B.536E-02
G« BEBEH00 2.093E+40C
7«504E-01 74222E-01
7+4403E+01 643a5E+401

7+904E+01 643455401

2.0Y7

64152E-10
2.690E-11
1.326E-12
64169E-10
2.562E-11
1.3266-12
64169510
2.690E-11
2.562E-11
G.813E-13
2.56326-11
2.562E-11
62169E-10
2.563E-11
2.690E-11
6416GE-L O
2.563E-11
2.690E-11
6.169E-10
2.690E-11
2.563E-11
2.690E-11
6.159E-10
€.084E-10
2.690E-11
2.395€6-08
8.605E-0¢
1.588E-04
6+649E-09
1+563E-04
1.588€-08
8.634E-09
5.694E-04
8.605E-06
1.282€-04
1.588E-04
1.562E-04
8.535E-03
1.179E400
1.566E-01
24632E-01
5.606E+01
8.790E-04
2.831E-01
8.535E-03
4.448E—01
6.,951E-01
5.910E401

5:911E+01

AS A FUNCTIOM

5. 0YR 10.0YR
8+4371E-07 1.017E-06
2.32B8E-06 2.827E-06
24328E-06 2.827€E-05
3.819E-06 4.637E-06&
2+96SE-11 3.,555E~11
2+328E-06 2.827E-06
44602 -1t 64512E-11
24323C--06 2.827E-06
1.220E-09 2.179E-09
1.698E-04 1.703E-04
3.156E-04 3:168E-04
8.897TE-04 9.033E-04
B.699E 03 8.695E-Q2
S 009E+01 3 967E*01
S.445E-01 8.BASE-O01
6«319€E-01 S54190E-01
1.140F--09 2,1B3E~-11
1e387C--09 1.013E-09
1+032E~15 1+049E-17
S« 12BFE+01 4.,108E%01

70

OF DECAY TIME (BASIS

30.0VF

9e315E-07
2,5845--00
2.5845-06
4.23SE—-06
TeSS6E—LL
24583E-08
1570E~10
2+583E-GO
5.974E~09
1.702E-0a
3.2953E--0a
QeS554E-04
Be687E-03
1.593E+01
1. 628E400
2e8295-01
F.246E-18
40713610
1+108E~25
le781E+01

CURPIES OF PPINCIFAL ACTINIDE

AS A FUNCTION OF DECAY TIME {

5« 0YR 10.0¥R
1.189€~09
2.965E-11
S.188BE—-12
1.192€E--09
€+673E-11
5189E-12
1.192E-09
20965E8--11
6+673E-11
4,253E-12
2.901E~11
E.€T2E-11
1.192E-09
€e675E-11
2+965E~-11
1.192E-09
€e675E-11L
24965€E--11
1.192E--09
2eF65E-11
6.67T5E-11
2«965€-11
1+191E~09
1.176E-09
2.965E~-11
3.226E-08
8.606E-06
1-588E--04
7.195C-09
1:566E~-04
1.,583E-04
1.076E-08
S50 TI94E-0a
8.606E-06
1.282E-04
1.588E-04
1.566E-04
8.533€E-03
1-15S3E+00
1a586E-01
24633E-01
4.852E+01
A.790E-0Ca
5432301
8,533E-03
S«736E-03
6.197E-01
5.127E+01

24140E-09
3«555E-11
24173E-11
24146E-09
1.804E-10
2.173E-11%
2.146E~09
3«555E-11
1+804E-10
24173E-11
3.478E-11
1.8B04E-10
2:1A46E-09
1.805€-10
3.5556-11
2.186E-09¢
1.805E-10
3.555E-11
2.146E-09
3.555E-11
L«305€-10
3.555E~11
24143E-09
2+116E-09
3.855E-11
6.590E-08
BeHOEE-06
1.588 0a
84+106E-09
1.578E-02
1.588€-04
1.419E-08
S5«954E—-04
8.606E-06&
1.2B2E-04
1.,588E-04
1.578E~04
8.529E~-03
1.109E+00
1.565E-01
2.634E-01
3.814E+01
B+.790E -04
8.723E-01
8,529E-03
L.4B82E-03
5+118E~-01
4.107E+01

S«128E+01 4.108E+01

30.0YP

S5+.BBSE-09
7e556E-11
3e24RF-10
5.901E-09
1.226€E--09
3.248E-10
5.901E~-09
7+556E~-11
1.225E-09
J.2408E-10
7.393E-11
1.226FE-00Q
S.901E-02
1.226E-Q9
TeS556E-11
S5«201E-09
1+226E-02
7+S86E-11
5«901E--03
T7+556E~-11
1.226E-09
TeSS6E-11
5e899E-09
S B20E--09
7+556E-11
1.784E-07
Be610E-06
1.588E-0%
1.174F—08
1. 663E-04
1.588E-04
2.833E-03
6.535E-04
84610E-06
1.284E-04
1.588E—-042
L«£&IE-04
8.513F-03
Fe473E-01
1+5649E-01
2.636E-01
1+456E+01
Ba789E-04
1<616E+00
8.513€E-03
1«3S0E-03
2.380E-01
1.781E+01

1.781E+01

100,0¥YR

4.907E-07
1.3536-06
1.353€-06
2.2085-08
4 4435513
1.346E-06
7.023E-10
1 e3a6E—
1.919E-08
1.694E-04
3.674E-04
1 .026E-03
8.6715-03
1.466E200
1.885E+00
1.794E-02
3.0926-19
1.9558-1¢0
0.0
3.380€400

NUCLIDES
BASIS =

1004G¥R

1.870E-08
4 2435E-10
7 +283E-09
1«8755-08
1.3225-08
7 »283E-Q%2
1.875E-08
4 .435E-10
1 .322E-08
7 .28 3E-092
4,3490E-10
1321E-08
1.875€-08

4.435E~10
1+4875€E-08
1.322E-08
4 .435€E-10
1.875E-08
4.,435E-1Q
1322E-08
44435E-10
1.875E~08
1.842E-08
4 ,435E-L0Q
6+396E-0T
8+620E-06
1+588E-04
2484 8E-08
24084E-04
1 +588E-04
8.554E-08
T+975E—04
B+620E-06
1+289E-04
1.588E-04
2.084E-C&
8+457E-03
S5e454E£-01
1.562E-01
24623E-01
Se010E-01
8.789€E-04
1.87€E+400
B.457€-03
9 .814E-04
1+ €32€-02
3.377E+00

3.380E+00

CURIES OF ACTINIDE ELFEWMENTS IN PR CLADDING WASTE

= 1.0 MTHMI

300.0VR

1.24CE-07
4.870E-07

[ X4
4.057E-09
3« 78CE-OT
4,81£6-09
3.820E-07
S.91EE-08
1.69%E-04%
4.723E-0%
1.251E-03
8. 61 SE—03
Se25%E-01
1«3BZE+4+00
40308C-04
3.06%E-19
14280E~-10
Qe0

19205400

30C.0VR

S.497E-08
4,057€-09
1.0502~07
551 2E-08
1.311E-07
1., 053E~-07
551 zE-0¢&
8.,Q573C--09
1.311%E-07
1.05CE-07
3.963E-09
ie311E-07
Se512E-08
1e311E-07
4.057€E~09
5. 51 2E-08
1.311E-07
4.057C-09
Se512E~08
4,057E~-09
131 1€-07
4. 05 TE-GQ
SeS51:E--08
S5.43€E-0Q¢E
A.0S7E-09
24245E-06
Ba.6S1E-0€
1. 58¢E-0Q2
6.082E-08
3.«132FE-04a
1.588E~-02
3.15%E-07
9« 521E-Q4
B8.651E~06
1.305E-02
1.58£6-04
Je.133E-04
8. 30 03
1«12¢6-01
1.552€-01
2.56EE-Q1
4.31 £E-Q5
B8e78CE--0%
1.37ZE+Q0
8.30(CE-02
3.942E-02
7« 73€E-086
1.916E+00

1.92CE+Q0

1.0KY

1.889E-07
3.3126~-06
3,31 2E-06
4.8A26-05
62293E-08
1+ 749E-06
G e552E-08
1.782E-06
2+509E-07
1.762E-04
6 +595E~-04
1,297E-03
Be272E-03
3.922E-01
4.542E- 01
3.816E-05
2.983E-19
J257E-11
0.0

8+575E-01

IN PY¥R CLAODING WASTE
10 MTHM}

1« ORY

1.874E~07
Ge293E-08
1.530E-06
1 «B79E—-0F
1.531E~06
1.5305~06
1.879E~-a7
65+.293E-08
1+531E-06
1530506
£.157E- 08
1 +530E-06
1.879E~07
1LeSINE-TO
6+293E-08
1,879E-07
1+531E~06
€+293E-08
1.,873E~07
6.293E-02
1.531E-96
£,293E-08
1.879€-07
1.C53FE-07
6.293E-08
8,425C-06
8. 7S7E~GS
1.588E~-04
1.879E-07
S5.003E-04
1,588E-04
1.611E-06
F.923E- 08
B8.757E~06
1.356E-0a
1.588E-04
5.003E-04
T7-771E-03
4. 828E-04
1522 01
2,385E-01
Q.586E-05
8. 77SE- 04
4 .4703E-G1L
T.771E~03
1..620€-03
2.,871E-14
8.574E-01

B8.575E-01

10e0KY

14952C--05
1.410E~-04
1.410E-04
2.063E-02
Be279E~Q6
6. T29E- 05
B4301E-05
7:556E-0S
1.006E-03
2.622E-04
7.497E-04
1.340€E-03
3.926E-03
24114E-01
32342603
7.908E-06
2.-084E~-19
B.505E-16
0.0

2421 7E-01

1040KY

1. 780E-06
B.276E~06
6-547E-05
1Le78SE~ 0O
6aFA9E-QS
8. SA7E—-05G
ie785E-05
Be276E-QG
5. 549E-0%
5-547€-05
8 N97E~06
6.547E-05
L.785€-06
6+550E- 05
8-276E-06
ie78SE-06
6-550E-05
B84276E-06
1.785E-0¢
B.276E- 05
©-550E-05
8.276E-C6
1«785€E-06
1.760E~-06
B.2785E-00
A.415€-05
2.953E-06
1.588E-04
1.785E- 0%
5.089E-04
1-588E-04
2-408BE~-05
Q@:712E-04
9.953€E-0%
1.765E—~Ca
1-588E—-0%
S.889E-02
3.337e-03
5:809E-23
1.187E-01
9+« 183E-92
4.601E~-05
8-936E-04
4.842E-Q0
3.337€-03
2a281E-23
2.869E-14
24217E-01

2.217E-01

100.0KY

1-539€E-0S
1.237€-03
1.237E-03
1.TS2E-03
LeB870E~C4
5-309E-04
1-A72E-04
T<L79E-0%
1.384E~048
8-:87TE-04
T+424E-04
L-3B5TE-03
Se?728E--04
94739E-03
T7+084E-0T7
3.030E-09
S.780E-21
S«78CE-21
Ce0

Le937E-02

100.0KY

14135E-05
1.870E-04
Sel93E-0a
lo13BE-0S
S54194E-04
S«193E-04
1.138E-05
L-870E-04%
S54194€E-04
S« 193€E-04
1.830€-04
S.193E-04
l.1388-05
S5.195€E-04
1.870E~-04
1.138E~05
5.195E-04
1.870E~0%
L«13BE-05
1.870€-04
G5.195€-04
L.870E-04
1L-138E-0S
1.L22E-CS
i«370€-02a
5«169€E~-04
Le374E-0S
1.588E£-02
14138E-CS
S5.720E-03
1-58BE~04
7Z-049E-04
T.882E-04
1+374E-05
2:016E-04
1:588E~-04
5-T20E-04
T-LLRE-0T7
0.0

B«PITE-O3
6e5f F-06
2.2t w9
7+351L-04
Z.PB5E~09
7«0SAE-07
0.0

2.36TE~14
1.937E-02

1Le937€-02

250.0KY

2.207E-053
1.627E--G3
1.622E-03
2.235E-03
2. T7T92E-GA
6+308E~34
2795502
1.010€-03
2.933E-02
L.180F~03
Te17BE-04
1.310E-02
Sed49€E-04
6.8 AE QA
1+909E—1 1
3.902E-11¢
LleAGAE-23
1+469€-23
0.0

1e2735E-0Z

250.0KY

1.287E-0S
3.794E-02
€el66E-02
1.391E-05
€16 TE-OM
64166FE~0A
1.391E-05
3.TI9ME-02
€el&6TE-CR
641665 -048
3.712E-02
6.166E--02
1.3G1E-0S
€e169E-N4
2.794E~04
1.391E-0S
€e169E -0
2.794E-08
1.391E-05
.7TIAE-0Q
€e163E-09
2+794E-0
1«391E-0S
1.372E-08%
2e790E—0A
GCel40E—-0A
1.304FE-0S
1.588E5 -04
1«391E-05
Se849E-Qn
1.588£-04
3.742E-C®
S« TO2E-04
14408E-05
2.007E-02
1.588E—04
S44492E ~04
1.90aE~-11
00

1,196€-0¢
2.866E-10
1.450E-14
5461 EE~-04
1.528€-14
1.904E-11
Ce0

2.854E-148
1.274E~02

1.275€-0G2



TL
/8
PO
AT
M
FR
f4
AC
™
P A

NP
Py
AM
(]
B
C¥
ES
TOTAL

PB2OY
PB214
arz2i10
8I211
BI213
Br214
PO210
AQ213
eazis
PO215
FO218
Atatly
ANZ19
ANZ22
FR221
nAR23
RA226
AC22S
TH227
THR29
TH230
F4231
PA233
PAZ3AM
uzas
va3se
u23s
VEETS
uass
NP2 3T
MP239
Puzag
PU239
PU2s0
Fuzal
PU2a2
AM241
AM2a3
CM262
cMZ243
[ FT ¥
BUMTOT

TOYAL

SM+0.0O5% F 1. 0YF

S»191E~09
La270E~09
1.3456~08
4.5998-08
1.090E~12
42 709E~13
G FG4E~13
24108E-GE
10086E~-¢ 2
B.9635-08
1.1a2E~06
2. 40905
24585808
54306E-02
3.433E-03
3aTREE~D2
AL313E~11
L. 089€~10
52 6D3E--1 8
GaAYIE-02

EM40.05% F

2493BE-L 4
2.971E-14
T+854E-16
8.58E-12
1.074E-13
1.1946-13
6.921E-15
1.265E~12
4+330E-23
Qe TARE~1 2
3376613
1. 090E-L 2
12 633E-1L €
5. 745E-1 8
Ya86LE~132
T27T52E-12
2.690E~-13
Ba925€~13
T-B0SE~12
TLT7SE-13
J+H93E~10
1893E-1C
3,540E-07
T28AT7E—~07
22 0FTLE~LQ
1.621E-05
F—07
BeATIE-06
A URTE-OE
AL VTLE~OQE
2 BBAE~QS
3, 810802
2,82SE~03
8.191E-03
14914E-03
22 5IBE~GS
3+156€-03
2«744E-0S
1. 188602
2,676E~-Q4
246256-02
P A52E~-02

VW a53E~02

e QI0E-DG
24 12RAE-DS
L-BOBE~QE
8.3535-0¢
1 L1SE~L 2
44 235E-0E
1u23E-12
3.829£-08
1.3186E-12
1.062E-07
14.142€6-0€
Z2e413E--0E
2eBAGE-DE
52368€~02
64 636E~-02
2. 796E-0Z
2.001E~31
Ga378E-11
LeS96E~L Y
Be BHER2E-0Z

TALLE

207

1-290E~08
2.907E~09
2.598E-08
1143807
1.i48E~12
B ¥REE~08
1-060E~1 2
5.2406-08
1.238€~12
1 197E~07
Lel43E-06
24423E~05
24545505
BSe3B6E-D2
P HBRE~0F
22509E~02
GWOTOE-12
He338BE~11
643635~16
A.B6BE~-G2

TAELE Aa.52.

1.QYR

3-004£~14
S5.2206~13%
1e643E-~1%
1e6@28~11
1e QOSE~L3
2-098E~12
1L-S0SE~1L4
1,293E~-12
7.598E~12
1. 894E-11
S5.932E~12
1e115E-12
La7T6GQE~11
Se4258€--13
1.008£~12
1.51€~-11
2.727E-1 73
Fet26E~12
1aS2FE~1L 4
T« G92E~1 2
Bw330E~-140
La9#8E~10
34545607
7+887E-0Q7
2+ 290E-1¢C
J1+631E~-0F
2e254E~Q07
B.a7LE-0E
4w O2TE~DE
4nT7IE-0%
24063E~0%
3a911E-02
AaB25E~02
84 193E~03
1+ 224E-03
20596 (U3
€a358E-0%
2aT764E~04
26 AA2E-03
2e612E-~04
252602
BeBOHRE~OZ

B.B52E-02

24 UTR

AA034T--14
Bel728--14
3.058£-16
EPLLARES B
1el31£-13
F.z64E-13
o lRBE~14
1.332E~12
1.189E~12
2.7S4E~11
Q.237E-1 3
Lal148E-12
2-560€-11
BadIRE-L3
1.038E-12
297811
74400813
9.398E-13
2.220E~11
8.231E-13
6a77TE~10
2.003E~10
3.546E-07
T.847E-07
2.510E~10
1268 0E-05
20254807
B3a4T2T-06
BO2TE~DE
Ao TTSE~06
240836405
3.9IBE-G2
2.82BE03
HBel94E-03
1.738E03
2256 E-05
9+405E~03
22TAKE-0 4G
S.188E-04
2.540E-04
2#431E-D2
BaB68E-02

8.868B~02

71

AaSl, WATTS OF ACTINIUE SLEMEMTS IN 0w Ti ABDING
AS A FUNCTION OF DECAY

5. 079

1.963E--08
4 3IFE~DY
B GH2E~08
1.7843E-07
1.265E-12
B0839E-08
1187E-12
T2990E~08
LaB13E~12
1.464E--07
1143606
2+453E-05
22 B546E-08
54279E--02
Lo THGE-D2
2ekQZE~DZ
BLAGOE~13
6»06IE~11
4-053E~17
GW2T2E-GZ

WATTS UF

100V

2.3B9E-08
5.383E-09
4a812ZE-08
211 BE~OT
1.8517E~12
1 073E~07
1.449E-12
9N TO2E-08
2.280E~172
14635607
1.1468--04
2.499£-05
250BE-05
5.100E-02
2.925E-02
1.811E-02
1.618E~14
datOLE-LY
a4,1196~19
2,8426--02

ERINCIPAL ACTINIDE NUCLIDES IN PWR

30.0YR

2+ A80E~-08
42 P2TE~D9
4908508
1.933E-07
Be224E~12
Ge BOGE~DB
3nlzBE~-12
8,BLEE-08
Sa49TE-12
1.587E-07
s 168E~05
2.564E-05
2+8708~-0%
4e%P0E-D2
BoeI9SE~02
8w 4HTE~0T
4e3I0E-21
12940611
Ga35150~27
1. 074E~01

WASTE

TIME (BASIS = 1.0 WTHM}

100.0YR

La118E~08
2 602E-09
Q.32 EE-0B
1 +GOEE~O7

1.893E-11

5614 0E--08

1a778E~11
4614608
224S8E~1 1
L3190
1.281Y

3, 07PE-05
2 aE84E-06
3a110E-02
He2GBE-D2

9na33E-02

BOC.OYR

La¥3WE~30

1.391E-08

1~23ZE~08
1.689E~10
1a %1 2E-07

1»S01E--¢&

Fa52¢C--G3
2.58YE~-05
1465502

44535E-02

1.69€E-DE
2. 131E-21
B.90 BE~ 12
Gal)

% » 25 18--02

AS A FUNCT IUN OF DECAY TIME (BASIS = 1.0 MIHM)

Se QYR

ZaALDE~14
2-128E-~13
Lal97E-~1a
AaTSSE~-L1
La2e78-13
8+5528-13
la3638-12
1s868E-12
3.098E~12
5.322E~11
24319612
1.265€~12
AnPa0E-11
2.212€-12
1,145€-12
44245511
1927612
1.036E~12
4.291E~11
D.0726-13
LeLA7E~09
2a1568E-30
FaSGSE~0T
T«BATE~OT
3. 128E-19
1 .68GE-05
2a2BIE~0T
3072606
%, 027E 06
AWTBTE-DO
2063609
3.824E~02
4. B25E~03
B.1986-~-03
1,504€-03
2.596E~08
Lo THEBE~O2
2»T43E-04
0%
2 A6RE--04
241685~02
Qail  Tw0Z

Pe2T2E~Q2

10.0YR

EwO6TE=13
1eTHNE-12
8.3THE-L2
9.578E-11
6.539E~12
1.8517E~12
B.R03E~11
52980E~12

SL2L1E-12
1.2426-12

Te723T-11
1.087E~12
1.B65E~09
2et42E~10
3.581E-07
V.847E~07
#a126E-10
1+715E-05
242546207
B3.A73E-06
4.027E-06
#+822E-06
206205
JeHTLE-02
& B24E~03
Be203E~-D3
L. 182603
2+596E--05
2,898E-02
2aTA2€-04
1.722E~06
2+008E-0%
La7P0E-02
VaBa1E--02

QaBEZE-N2

A0 .0YER

8, B6B9E~14
3.9DYE~12
7»%89E-13
24354510
34176E-13
1.5718-11
14043E-11
BaTa1E~12
5e590E~11
2.634E~10
4.0435~11
de02Z4E-12
2.449E-10
R .OEIE~LTL
Z2+FIGE~I2
24 A03E-10Q
32540E~11
2.6206-12
24124810
2.3126~12
54 050E--09
3539510
BeT7TRE-QT7
75 B4TE-OT
8.234E-10
1.R882E~05
2.255E-07
3.4T7BE~06
4.027€~06
5. 081E~-06
2. 0B8E~05
3. 139F~02
4,821£-03
8.209E-03
4.8165~04
2. 866E~05
3.368€~02
22736E-Ca
1, S69E-06
1.290E~04
8. 326E-03
1.074E-~01

1«074£~01

120.0YR

SalQLE~13
G eR21SE~TL
1-5679E~11
T +ATSE-1D
1 ARGHE-12
LaE0aE-10
20 235E~10
2+196E-11
Gal3SE~10
Ba370E~10
4. 7T90F~1 0
1.8936~-11
T-780E-10
4,3808-10
1e7128~11
HuETEE~10
3In817E-10
1a5aRE--2112
6 7E5E~1Q
1a357F~11
1.81GE~08
T+3TSE-10
4o TIQE~GY
TaBOTE~OT
2+a8 TE~ 09
2»298E-05
2.252E-07
32492806
4.027E-06

2.812fF~03
B.1B7E~03
2553805
2«596E-05
£.230E~02
Z719E~0a
1.140E-CG5
2« 351E-05
5. 7L IAE-O0G
2.433E-02

Daa33E-02

30 0. 0YR

%56 FE-12
4a184E-10
Re429E-10
Za19SE- GG
1+70EE~-11
1.58CE-09
BaB3EEE-Q9
2.009E~-10
6208509
2445 1E-09
44751809
1a731E~-10
Q.27 ~00
4u34EE-09
1.5B£€E-10
1. 96 3E--09
3a THEE-G9
1a01 ~10
1,28 8E~09
1-.241€~10
6. 362E~08
1o 833IE~09
7011 1E-07
TeBITE-07,
Qe LB AE-09
2w THEE~05
2: