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APPENDIX PORSURF

Creep closure of the excavation and the presence of either brine or gas in the waste disposal
region both influence time-dependent changes in void volume in the waste disposal area. Asa
consequence, these processes influence two-phase fluid flow of brine and gases through the
waste and its capacity for storing fluids. For the performance assessment, a porosity surface
method is used to indirectly couple mechanical closure and gas generation with two-phase
fluid flow calculations implemented in the BRAGFLO code. The porosity surface approach is
used because current codes are not capable of fully-coupling creep closure, waste
consolidation, brine availability, and gas production and migration with computational
efficiency. The porosity surface method incorporates the results of closure calculations
obtained from the SANTOS code, a quasistatic, large deformation finite-element structural
analysis code. The adequacy of the method is documented in Freeze (1996), who concludes
that the approximation is valid so long as the rate of room pressurization in final calculations
is bounded by the room pressurization history that was used to develop the porosity surface.

PORSURF.1 Creep Closure Method

Creep closure is accounted for in BRAGFLO by changing the porosity of the waste disposal
area according to a look-up table of porosity (porosity surface) generated using the SANTOS
code. The porosity surface is constructed from a minimal set of nonlinear finite element
analyses in which the gas generation potential is varied to generate porosity time history
curves. Disposal room porosities and gas pressures are calculated for each of the assumed
histories as a function of time. SANTOS modeling results in a three-dimensional porosity
surface representing changes in gas pressure and porosity over the 10,000-year simulation
period.

The completed porosity surface is compiled in tabular form and used to solve the gas and
brine mass balance equations presented in Appendix BRAGFLO (p. 38). Porosity is
interpolated from the porosity surface corresponding to the calculated gas pressure and fluid
saturations at time level t . The porosity surface is then accessed iteratively for the remainder
of the simulation at the end of each BRAGFLO time step t,,,. The closure data provided by
SANTOS can be viewed as a surface, with any gas generation history computed by
BRAGFLO constrained to fall on this surface. Various techniques described in Freeze et al.
(1995) were used to check the accuracy of this approach, and it was found to be a reasonable
representation of the behavior observed in the complex models.

In SANTOS, gas pressure in the disposal room is computed from the ideal gas law by the
following relationship:

NRT
b, = fT,

DOE/CAO 1996-2184 PORSURF-] October 1996
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where N, R, and T are the mass of gas in g-moles at a given time, the universal gas constant,
and the absolute temperature in degrees kelvin, respectively. Vis the current free volume of
the room. The gas generation variable, f. is a multiplier used in the analyses to vary the
amount of gas generation.

To simulate different gas generation potentials within the room at any given time, the baseline
gas production assumed for SANTOS is multiplied by a factor f that varies between 0 and
2.0. Values of fselected for the final compliance calculations ranged from f= 0 to f= 2 times
the baseline f value of f= 1. The condition of f = 0 represents the state of the repository when
no gas is produced; f = 2 represents two times the maximum expected gas generation. To
bound the SANTOS results within the range of the actual BRAGFLO mode] results, relatively
high gas production potentials are assumed, f = 1: 1050 moles/drum for corrosion and 550
moles/drum for microbial degradation. Values of 1 mole/year/drum are used as the gas
production rates for both corrosion and microbial degradation. Thirteen cases of gas
generation are used to define the SANTOS-generated porosity surface: f= 0.0, 0.025, 0.05,
0.1,0.2,04,05,06,0.38, 1.0, 1.2, 1.6, and 2.0.

PORSURF.2 Conceptual Model for Porosity Surface Method

The ability of salt to deform with time, eliminate voids, and create an impermeable salt barrier

around the waste was one of the principal reasons for locating the Waste Isolation Pilot Plant -
(WIPP) repository in a bedded salt formation. The creep closure process is a complex and

interdependent series of events starting after a region within the repository is excavated.

Immediately upon excavation, the equilibrium state of the rock surrounding the repository is

disturbed, and the rock begins to deform and return to equilibrium. Eventually, at

equilibrium, deformation ceases, and the waste region has undergone as much compaction as

is possible by the weight of the rock above the repository horizon (overburden).

Creep closure of the excavation begins immediately and causes the volume of the cavity to
become smaller. If the room were empty, rather than partially filled with waste, closure would
proceed to the point where the void volume created by the excavation would be eliminated
and the surrounding halite would return to its undisturbed, uniform stress state. In a waste-
filled room, the waste will eventually contact the surrounding rock; the rate of closure will
decrease and eventually cease as the strength of the waste becomes sufficient to support the
rock above the room. Initially, unprocessed waste can support only small loads, but as the
room continues to close after contact with the waste, the waste will consolidate and support a
greater portion of the weight of the overburden. Consolidation will continue until it reaches
mechanical equilibriam.

The presence of either brine or gas retards the closure process. First, if brine is present and
immobile in the waste, closure largely ceases when the void volume decreases to the point
where the voids are completely filled (saturated) with brine. Consolidation continues only if
the brine can flow elsewhere. Second, when gas is present, closure and consolidation
continue until the gas (pore pressure) increases to the point where it begins to exert

-~
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backpressure on the surrounding rock. In this process, the waste is considered to be a skeleton
structure immersed in a pore fluid (the gas). As the pore pressure increases, less and less of
the weight of the overburden is carried by the skeleton, and more support is provided by the
gas. If the gas pressure increases to lithostatic pressure, the pore pressure alone is sufficient to
support the overburden.

PORSURF.3 SANTOS Numerical Analyses

Computation of repository creep closure is a particularly challenging structural engineering
problem, because the rock surrounding the repository continually deforms with time. Not
only is the deformation of the salt inelastic, but it also involves larger deformations than are
customarily addressed with conventional structural deformation codes. In addition, the
formation surrounding the repository is not homogeneous in composition, containing various
parting planes and interbeds with different properties than the salt.

Deformation of the waste is also nonlinear, with large strains, and its response is complicated
by the presence of gas. These complex characteristics of the materials comprising the
repository and its surroundings require the use of highly specialized constitutive models that
have been built into the SANTOS code over a number of years. Some principal aspects
describing the SANTOS analyses include

+ Disposal Room Configuration and Idealized Stratigraphy: Disposal Room
dimensions, computational configuration, and idealized stratigraphy are defined in the
attached memo by Stone (1995) (Attachment 1). The idealized stratigraphy is
reproduced in Figure PORSURF-1.

» Discretized Finite Element Model: A two-dimensional plane strain model, as shown
in Figure PORSURF-2, is used for the SANTOS analyses. The discretized model
represents the room as one of an infinite number of rooms located at the repository
horizon. The model contains 1,680 quadrilateral uniform-strain elements and 1,805
nodal points. Additional detail on initial and boundary conditions is provided in
Attachment 1. Contact surfaces between the stored waste and the surfaces of the room
are addressed.

» Geomechanical Model: Mechanical material response models and their
corresponding property values are assigned to each region of the configuration. These
models include

(1) acombined transient-secondary creep constitutive model for clean and
argillaceous halite,

(2) an inelastic constitutive model for anhydrite, and

(3) a volumetric plasticity model for waste.

DOE/CAO 1996-2184 PORSUREF-3 October 1996
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Material properties are provided in Attachment 1. Appendix BACK discusses the
minimal effect on the analysis resulting from not incorporating backfill into the

SANTOS calculation (Appendix BACK, 3-4).

¢ Porosity Surface: Figures PORSURF-3 and PORSURF-4 illustrate the SANTOS
porosity surface results in two plots: one showing the 13 porosity curves plotted as a
function of time and another showing gas pressure as a function of time.

PORSURF.4 Dynamic Closure of the North-End and Hallways

The porosity surface method is not used to model the unfilled north end of the repository
occupied by the experimental and operational regions. A series of 60 BRAGFL O simulations
compared dynamic consolidation with a baseline case in which the porosity and permeability
of these regions were held constant (Vaughn et al. 1995). The study assessed the effect of
these two approaches on brine releases to the accessible environment (disturbed and
undisturbed conditions), as well as their effect on consequent brine pressures and brine
saturations in the modeled regions. The study concludes that assuming constant low porosity
and high permeability consistently leads to either similar or more conservative brine pressures
and brine saturations and over-predicts potential releases relative to the dynamic closure
model. For the performance assessment, the porosity of these regions is maintained at
relatively low values associated with consolidated material for the entire modeling period,
while the permeability of the region is fixed at a relatively high value that does not impede

flow.

PORSURF.5 Description of Attachments

The following memos and attachments are provided to document additional details of the

porosity surface method:

(1) Attachment 1, Proposed Model for the Final Porosity Surface Calculations
(Stone, October 27, 1995). This memo documents preliminary configuration and
constitutive property values for the final porosity surface calculations. Tables in the
memo include elastic and creep properties for clean halite and argillaceous halite,
volumetric strain data and material constants used in the volumetric-plasticity model
for waste, and elastic and Drucker-Prager constants assigned to anhydrite Marker Bed
139. The following relevant SAND reports, scheduled for publication in 1996, will

supplement and update information in this memo:

*  WIPP Disposal Room Model,

e Summary of Input Data for WIPP Final Porosity Surface Calculations, and

e Final Disposal Room Structural Response Calculations.

October 1996
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Figure PORSURF-1. Stratigraphy for the Final Porosity Surface Calculations
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Mesh Discretization and Boundary Conditions Used for the
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Disposal Room Analyses

Figure PORSURF-2.
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(2) Attachment 2, Baseline Inventory Assumptions for the Final Porosity Surface
Calculations (Butcher, March 11, 1996). This memo discusses the effect of changes
in the Transuranic Waste Baseline Inventory Report (TWBIR) on the SANTOS
analyses.

(3) Attachment 3, Corrosion and Microbial Gas Generation Potentials (Butcher,
March 11, 1996). This memo discusses the rationale for using gas production
potentials of 1,050 moles/drum for corrosion and 550 moles/drum for microbial decay
in the SANTOS analyses.

(4) Attachment 4, Resolution of Remaining Issues for the Final Disposal Room
Calculations (Stone, April 18, 1996). This memo provides additional detail on the
disposal room elevation, determination of plastic constants for transuranic (TRU)
waste, and determination of SANTOS input constants for clean halite, argillaceous
halite, and anhydrite.

(5) Attachment 5, Sample SANTOS Input File for Disposal Room Analysis. A
representative sample input file is provided in this attachment. The only difference in
the selected set of SANTOS finite element analyses is a subroutine modifying the gas
generation variable.

(6) Attachment 6, Final Porosity Surface Data. From a parameter record package
(PRP), WPO 35697, final porosity surface output is provided for selected gas
generation scaling factors f= 2.0, f= 1.0, and f = 0.5. Thirteen cases of gas generation
are actually used in the SANTOS-generated porosity surface: f= 0.0, 0.025, 0.05, 0.1,
0.2,04,05,06,0.8,1.0,1.2,1.6,and 2.0.

(7) Attachment 7, SANTOS - A Two-Dimensional Finite Element Program for the
Quasistatic, Large Deformation, Inelastic Response of Solids (Stone, March 27,
1996). This report provides documentation on the SANTOS code. WPO 35674,

DOE/CAO 1996-2184 PORSURF-13 October 1996
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Sandia National Laboratories

date: October 27, 1995 Albuquerque, New Mexico 87185

to: B. M. Butcher, 6748 (M51341)

INFORMATION ONLy

from: Charles M. Stone, 9117 (MS0443)-

subject: Proposed Model for the Final Porosity Surface Calculations of Sewchie. Milestkowe , VR 035,
E.d:'.‘-\-\“} Fned Pwaﬁ.‘k&\ S e 'S.w?\.d Porcmaekar Vellces,

Introduction L
n} 1013

This memo documents our best estimate of the configuration and constitutive property -
values for the final porosity surface calculations. This estimate is based on-information
from WIPP project documents, contractor reports, scoping analyses, and from insight
gained during previous disposal room analyses. The quasi-static, large deformation finite
element code SANTOS [1] will be used for the analyses. It has the capability to compute -
an internal room pressure and to apply the resulting forces to nodes on the room boundary.

Disposal Room Model

The disposal room model consists of a rectangular room 3.96 m high by 10.06 m wide by -

91.44 m in length resulting in an initial room volume of 3642.75 m>. Unlike previous
calculations which included a crushed salt layer around the waste, the current analyses
consider a disposal room with waste only, no backfill. The current configuration calls for
6804 drums of uniformly distributed unprocessed waste to be stored in the disposal room.

The corresponding volume occupied by the waste and the drums is 1728 m?, The waste is
stored in a seven-pack drom configuration with three seven-packs stacked, for a total waste
height of 2.676 m, along the length of the drift. The initial porosity of the waste is 0.681

resulting in a solid volume of 551.2 m3.

Geomechanical Model

A two-dimensional plane strain disposal room model will be used for the SANTOS”
anatyses. The model represents the room as one of an infinite number of rooms located at
the repository horizon. Making use of symmetry, only half of the room needs to be

modeled. The left and right boundaries are planes of symmetry with a zero-displacement
boundary condition applied in the horizontal direction. The upper and lower boundaries are
located approximately 50 m from the room. Previous scoping studies have shown that

A ey
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locating the upper and lower boundaries at a distance of 50 m from the disposal room

results in a 5 percent difference in room porosity when compared to £00m pososity ™
calculated with the boundaries located at a distance of 100 m. It is felt that this small

difference in room porosity is acceptable when compared to the factor of two increase in

computer time associated with the larger model. A prescribed normal traction of 13.57 MPa

is applied on the upper boundary and a normal traction of 14.76 MPa is applied at the lower

boundary. A lithostatic stress (0= G,= o, ) that varies with depth is used as the initial

stress on the configuration and gravity forces are included.

The stratigraphy is based on the WIPP Revised Reference Stratigraphy that is defined in

[2]. Recent work by Osnes and Labreche [3] has quantified the differences in room closure
obtained by assuming different stratigraphic models which incorporate different numbers P
of clay seams and marker beds. The full stratigraphic rodel consisting of 12 clay seams f
and 7 anhydrite layers (12-Clay) is viewed as the reference analysis. Several different ;
models were studied including models with 7, 5, and 3 clay scams. The models also ~ +, |
included different combinations of anhydrite layers. The only anhydrite layer in common.&
with all the analyses is MB 139. The room closure and room porosity results reported by ™—-
Osnes and Labreche showed that the simplified models reproduced the results of the 12-

Clay model quite well. This suggests that a simplified model may confidently be used to

capture the disposal room response. In addition, the results showed that a disposal room

located in a stratigraphy composed of all salt closed considerably faster than a dxsposal

room located in a stratigraphic model which contained anhydrite layers.

Based on these results, we feel that a simplified stratigraphic model is justified for the final
porosity surface calculations. In addition, we feel that the major structural feature in the
stratigraphy is the anhydrite layer at MB 139. Therefore, the proposed stratigraphic model
is composed of argillaceous salt, a single clean salt layer, and MB 139. This proposed
stratigraphy is shown in Figure 1. The major question regarding this stratigraphic
representation is whether the clay seam at the marker bed is structurally important. In order
10 answer this question, several scoping analyses were run to compare room closure results
for a stratigraphy with and without a clay seam beneath MB 139. A second question to be
answered by the study is whether the presence of the marker bed is sufficient to reduce the -
rate of room closure compared to an all salt stratigraphy as found by Osnes and Labreche
[3}. These questions are answered by Figure 2 which shows the disposal room volume as a
function of time for the scoping analyses. The analyses showed that the presence of the clay
seam beneath MB 139 did not affect the closure of the disposal room. In addition, the .
presence of MB 139 did slow the rate of disposal room closure when compared to an all
salt stratigraphy. An additional observation from this study is the fact that the horizontal
closure increased when the marker bed was included in the stratigraphy. This is due to the
fact that the stiff anhydrite layer forces more salt to flow horizontally into the drift rather
than flowing upward at the drift floor.

The disposal room contains material representing the stored waste. The basic half-
symmetry room dimensions are 3.96 m high by 5.03 m wide. The waste and drum volume

of 1728 m3 is distributed along 87.96 m of the drift at a height of 2.676 m. The assumption -
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Figure 1. Proposed Stratigraphy for the Final Porosity Surface

Calculations

is made that lateral deformation of a configuration of drums caused by inward movement
of the walls of the disposal room is sufficient to eliminate space between the drums early
in the closure process at low stress levels. Based on this assumption, the equivalent half- -
width of the waste is computed to be 3.735 m instead of the seven-pack width of 4.3 m. As

previously described, within the room a gas pressure, p, , will be applied around the room
boundary.

'Contact surfaces will be defined between the waste and room boundaries to model the
contact and sliding that occurs as the room deforms and entombs the waste. Specifically,
contact surfaces will be defined between the waste and floor of the room, the waste and
room rib, and the waste and ceiling. All of the contacts surfaces will be allowed to separate
if the forces between the surfaces reached a tensile value. This feature allows the room to
reopen due to gas generation within the disposal room.

A combined transient-secondary creep constitutive model for rock salt attributed to
Munson and Dawson [4] and described by Munson, et. al [5] will used for the clean and
argillaceous salt. The model can be decomposed into an elastic volumetric part defined by,
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Figure 2. Disposal Room Volume History For Various Stratigraphic
Assumptions.

(where the €;; and the o;; are the total strain and stress components, respectively, and K
is the elastic bulk modulus) and a deviatoric part defined by,

. . ) cos28 ,/5 sin9 27,

where the second term of the above equation represents the creep contribution. In the above

Ok . )
= 0;;——, G is the elastic shear

equation, 5 is the deviatoric stress defined as Sij =3

L. . £
modulus, and e ij is the deviatoric strain defined by ¢ i &y -—;55

In the creep term of Equation 3, F is a multiplier on the steady-state creep rate to simulate
the transient creep response according to the following,
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All-C/e*)

F= 1’C=E‘* ’

—8[(1-Crer)
¢ .

,{>¢g*

where A and 8 are work-hardening and recovery pararneters, respectively, and €* is the

so-called transient strain limit. Finally, { is an internal state variable whose rate of change
is determined by the following evolutionary equation,

.

€ =(F-1)g,. (EQ4)

In Equation 4, the work-hardening parameter A isdefinedas A = o+ Blog(S/G) whére
o and [ are constants. The variable G is the equivalent Tresca stress given by

1 {—3‘513

G = ZJ._I_zcose where 6 = zasin -—--—] is the Lode angle and is limited to the

3 2 12)3/2

range —g' <0< %c . The variables J, and J, are the second and third invariants of the stress
. . 1 .

deviator given by J g = %s 245qp and J; = 35paSarSrp> respectively. The recovery

parameter § is held constant. The transient strain limit is given by £* = K¢ (5/G)"

where K|, ¢, and M are constants,

The steady-state, or secondary creep, strain rate, £, is given by

/RT(G\" /RT{G\™
£ = Aler_Ql RT[%) 1+Az.e—Q2 (%) (EQ5)

4(3—00)]

—Qs/RT.
Jsinh [ G

-

L

/RT
—2 +

+[H|[B,e B,e

where the A;s and B;s are constants, the ;s are activation energies, T is the absolute
temperature, R is the universal gas constant, the n;s are the stress exponents, g is the so-
called stress constant, g, is the stress limit of the dislocation slip mechanism, and [H[ is

the Heaviside step function with the argument (G —G,) . The material constants

comresponding to the clean and argillaceous salt, used in the analyses, are given in Table |
and Table 2.
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Table 1: Elastic Properties [2]

G E v
MPa MPa
12,400 31,000 - 0.25
Table 2: Creep Properties [2]
Parameters Clean Argillaceous
(units) Salt Salt

A, (fsec) 8.386E22 1.407E23
@, (cal/mole) 25,000 25,000
n, 5.5 5.5 .
B, {/sec) 6.086E6 8.998ES6
A, (fsec) 9.672E12 1.314E13
@, (cal/mole) 10,000 10,000
n, 5.0 5.0
B, (/sec) 3.034E-2 4.289E-2

1 o, (MPa) 20.57 20.57
q 5335 5,335
M 3.0 3.0
K, 6.275E5 2.470E6
c (T} 9.198E-3 9.198E-3
o -17.37 -14.96
B -7.738 -7.7138
5 0.58 0.58

The stress-strain behavior of the waste was represented by a volurnetric plasticity model {1]
with a piecewise linear function defining the relationship between the mean stress and the
volurpetric strain. Compaction experiments on simulated waste were used to develop this
relationship. The deviatoric response of the waste material has not been characterized. It is
anticipated that when a drum filled with loosely compacted waste is compressed axiaily,
the drum will not undergo significant lateral expansion until most of the void space inside
the drum has been eliminated.

"~
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Far the volumetric plasticity model, the yield surface in principal stress space is a surface
of revolution with its axis centered about the hydrostat and the open end pointing into the
compression direction. The open end is capped with a plane which is at right angles to the
hydrostat. The deviatoric part is elastic-perfectly plastic so the surface of revolution is
stationary in stress space. The volumetric part has variable strain hardening so the end plane
moves outward during volumetric yielding. The volumetric hardening is defined by a set
of pressure-volumetric strain relations. A flow rule is used such that deviatoric strains
produce no volume change (associated flow). The model is best broken into volumetric and
deviatoric parts with the deviatoric part resembling conventional plasticity. The volumetric

yield function is a product of two functions,$, and ¢ p? describing the surface of revolution
and the plane normal to the pressure axis, respectively. These are given by

1 2
9, = isijs,-j—ao +ap+a,p

¢, = p—-g(€,)

where a3, a1, a; are constants defining the deviatoric yield surface, p is the pressure, and €,

is the volume strain. The form of g is defined in this problem by a set of piecewise linear
segments relating pressure-volume strain, Table 3 lists the pressure-volumetric strain data
used for the waste drum model. Note that the final point listed in the table is a linear
extrapolation beyond the curve data given in [6]. The final pressure value of 12 MPa
corresponds to an axial stress on a waste drum of 36 MPa. The elastic material parameters
and constants defining the yield surface are given in Table 4.

Table 3: Pressure-Volumetric Strain Data Used in the VOIUmetric-Plaétidty Modelr

for the Waste Drums [6]
Pressure (MPa) In (p/pg)

1.530 0.5101
2.0307 0.6314
2.5321 0.7189
3.0312 0.7855
3.5301 0.8382
4.0258 0.8808
4.9333 0.9422

12.0 1.140
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Table 4: Material Constants Used With the Volumetric Plasticity Model for the

Waste -
Parameter - Value
G 333. Mpa
K 222 Mpa
ag 1.0 Mpa
ag 3.0
2y ‘ 0.

The anhydrite layer beneath the disposal room is expected to experience inelastic material
behavior. The MB 139 anhydrite layer is considered to be isotropic and elastic until yield

“r

occurs. Once the yield stress is reached plastic strain begins to accumulate. Yield is
assumed to be governed by the Drucker-Prager criterion

JJ—z = C—aly

where I, is the second deviatoric stress invariant and J; is the first stress invariant(o. ). A

nonassociative flow rule is used to determine the plastic strain components. The elastic
properties and Drucker-Prager constants, C and a, for the anhydrite are given in Table 5.

Table 5: Elastic and Drucker-Prager Constants for Anhydrite [7]

. Young’s Modulus . , . :
Material (GPa) Poisson’s Ratio C (MPQ a
Fm——'ﬁi e e e e e e
Anhydrite 75.1 0.35 1.35 0.45

(Gas Generation Model

The gas generation potential and gas production rate are composed of gas from two

sources: anoxic corrosion and microbial activity. Reference [8] reports that the estimated

gas production potential from anoxic corrosion will be 1050 moles/drum with a production

rate of 1 mole/drum/year. The gas production potential from microbial activity is estimated

10 be 550 moles/drum with a production rate of 1 mole/drum/year. This means that

microbial activity ceases at 550 years while anoxic corrosion will continue until 1050 years

after emplacement. The total amount of gas generated in a disposal room for the Baseline

case was specified to be based on 6804 unprocessed waste drums per room. The total gas

potential for the Baseline case is shown in Figure 3. -
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Figure 3. History of the Baseline Gas Generation Potential Used for
the Disposal Room Analyses

These values for the Baseline case are considered acceptable for the calculations, even
though the values for the gas generation model recommended for the final Performance
Assessment BRAGFLO calculations are likely to be different. The use of the Baseline
values is consistent with the porosity surface approach that compensates for the absence of
detailed definition about gas generation within the repository by constructing a set of
closure (void volume or porosity) curves using assumed gas generation (pressure) histories
that span all of the gas generation histories that potentially might be encountered within the
repository [9]. Several calculations in which the assumed rate of gas production is doubled
will be made, and calculations assuming a total gas potential of 3200 moles/drumfyear will
also assure that the porosity surface data spans all potential gas generation histories.

The gas pressure is computed from the ideal gas law based on the current free volume in
the room. Specifically, the gas pressure, p,, is computed with the following relationship:

NRT
by = f (EQ6)

where N, R, and T are the mass of gas in g-moles, the universal gas constant, and the
absolute temperature in degrees Kelvin. The variable V is the current free volume of the
room. After each iteration in the analysis, the current room free volume is calculated based

on the locations of the nodes on the boundary of the room. The variable f is a multiplier
used in the study to scale the pressure by varying the amount of gas generation. A value of
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f=1 comresponds to an analysis with full gas generation, while a value of f=0 corresponds
to no internal pressure increase due to gas generation.
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March 11, 1996: reissued July 10, 1996 after revision

Memorandum of Record

J3. M. B

B. M. Butcher

Baseline Inventory Assumptions for the Final Porosity Surface Calculations

Final porosity surface calculations were started November 1, 1995, using waste compaction
data derived from the February 1995 revision of the Baseline Inventory Report (BIR revision
1). The assumption was made, therefore, that future BIR adjustments would be small and
have little effect on calculation results.

In contrast to the assumption, an updated draft revision, Draft B, November 1995, of the
inventory was found to be quite different than the February version (Revision 1). These
changes were qualified in the sense that reported values were not considered final until the
document was approved. Revision 2 of the BIR was published on December 28, 1995, afier
the porosity surface calculations were completed. At that time, the consequences of the new
values were reviewed in order to decide whether or not to scrap already completed
calculations and start over again using the new inventory. The conclusion of the review was
that Revision 2 did not contain sufficient information to assess the consequences of the
revisions. It was observed that the compaction characteristics of the inventory described in
Revision 1 represent an upper bound of the final porosity states (greatest porosity at any
given time), because it takes more time to compact waste that has not been partially vitrified
(discussed in a following paragraph). Therefore, more time is available for gas pressure to
build up and stop closure. Less closure is considered conservative with regard to repository
performance because the waste is more porous, and therefore would offer less resistance to
the flow of radioactive brine.

Changes in Draft B are that vitrified waste is listed for the first time, the amount of iron-
based metal has increased by over a factor of two and cellulosics waste has decreased in
amount by a factor of three, New inventory values taken from Table ES-1 of Draft B are
compared with the Revision 1 values in Table 1.

Closer examination of the differences between Revision 1 and Draft B revealed that the
increase in amount of waste was because of the presence of vitrified waste. During
vitrification, combustibles are burned up, causing the drop in the combustibles inventory, but
the iron-based alloys remain intact. In addition, vitrification represents a 6 fold or greater
reduction in waste volume, so that more of it can be used to fill the repository to capacity. In
Draft B, the total amount of iron-based metal is the amount of iron in vitrified waste,
augmented by the scaling process used to fill up the repository, plus the iron-based material
in unprocessed waste. The procedure accounts for the increased iron content and decreased
combustibles, but does not specify quantitatively how much iron is associated with the
vitrified form. We need to know how much iron is associated with iron in vitrified waste and

Exceptional Service in the National Interest



how much is in unprocessed waste. This information is critical because the stress-strain
response of iron in vitrified waste differs greatly from that of iron in unprocessed metals
waste. Iron in vitrified waste is for all practical purposed locked up in it, undergoing little
consolidation because the vitrification process produces a waste form that is likely to have
high enough strength to resist further large scale densification. Vitrified waste thus undergoes
little further consolidation during closure, whereas unprocessed metals waste undergoes a
very large amount of densification during closure.

Summary: The lack of quantitative definition of the amount of iron that is associated with the
vitrified waste component in Revision 2 of the BIR prevented use of this latest information in
constructing the compaction curve data input for the final porosity surface calculations.
Instead, final calculations were made using waste compaction data derived from the February
1995 version of the Baseline Inventory Report (BIR Revision 1). This approach is considered
to provide an upper bound of the final porosity states.
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Table 1: Baseline Inventory Assumptions for Disposal Room Model Calculations

92 PA Rev. 1: February 1995 Rev. 2: December
1995
Material kg/m? kg/m’ kg/m’
iron Base Metals 83 170
Aluminum Base Metals 12 18
Other Metals 27 T2
Total Metals 110 122 260
Other Inorganic Material 32 40 33
Vitrified 0 0 50
Cellulosics 47 170 52
Rubber 21 10
Plastics 63 33
Total Rubber and Plastics 67 84 43
Solidified Inorganic Material 130 120
Solidified Organic Material 7.8 26
Total Sludges 171 137.8 122.6
Cement 0 0 0
Soils 0 579 32
Initial Waste Density 426 560 593
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Sandia National Laboratories

Albuquerque, New Mexico 87185-1341

date: March 18, 1996: reissued July 10, 1996 after editorial revision

ta: Memorandum of Record

B . 18

from: B. M, Butcher, 6748, MS 1341

INFORMATION o1y

subject: Corrosion and Microbial Gas Generation Potentials

A number of values for the potential for corrosion and microbial gas generation have
been used during development of the porosity surface approach (Butcher and
Mendenhall, 1993, pp. 7-3 to 7-7). For example, in Lappin et. al (1989, Sec. 4.10.2) the
gas generation potential was quoted as 589 moles/drum for anoxic microbial decay and
894 moles/drum for anoxic corrosion of metals.

Later, Beratn and Davies (1992) referenced Brush as recommending a gas potential of
1050 moles/drum for corrosion and 550 moles/drum for microbial decay. The source for
these values was Reference 11 in Beratun and Davies (1992), which was described as “in
draft,” and apparently never issued. Source documentation for these values is therefore
unknown, but may have been an early draft of the reference written by Brush (1991) in
which the gas potential values were quoted as 900 moles/drum for corrosion and 600
moles/drum for microbial decay in the final version.

Recommended gas potentials have changed again several times since 1991. Nevertheless,
use of the Beratin and Davies (1992) values of 1050 moles/drum for corrosion and 550
moles/drum for microbial decay has continued. The justification for using these values is
that the porosity surface concept was adopted in order to circumvent problems related to
(1) the absence of detailed definition of gas generation within the repository and (2) the
realization that gas production histories typical of the repository that depend on brine
inflow could not be addressed at that time as part of a mechanical closure calculation.
There was no way of estimating how the brine content of the waste changes with time
with structural codes such as SANTOS. To compensate for this deficiency, the porosity
surface concept selects a set of gas generation histories that span all of the gas generation
histories likely to be encountered within the repository. Disposal room porosities and gas
pressures are calculated for each of the assumed histories as a function of time,
summarized in data tables and transferred to BRAGFLO. Closure histories for specific
repository conditions are then defined with the performance assessment code BRAGFLO,
with which brine flow, gas generation, and gas migration are computed throughout the
repository (Butcher et. al, 1994, Sections 3.2.4, 3.4.1).

In maintaining the link between SANTOS and BRAGFLO, the range of gas generation
potentials for generation of the porosity surface data for the CCA exceed presently anticipated
conditions for the repository. This procedure assures that BRAGFLO extrapolation outside
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the data range is not needed. It also provides justification for using gas potential values that

are not quite the same as values used on other performance assessment calculations. In other
words, the gas model used for disposal room calculations is simply a device to enter a range of
gas contents into the calculations, and should not be interpreted as having any exact
significance in regard to predicted repository conditions. In other words, while it is desirable

to keep these gas contents somewhat typical of parameter values used in the BRAGFLO gas
model, to assist in physical intuition of the porosity surface results, the values used in
SANTOS need not be exactly representative of repository conditions.
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to: B.M. Butcher, 6748, MS1341
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from: C.M. Stone, 9117, MS0443-

subject: Resolution of remaining issues for the final disposal room calculations

Disposal Room Elevation

In Butcher and Holmes (1995), the local zero reference is defined to be Clay G which is at
Elevation 387.07 m above mean sea level and the top of MB 139 is at Elevation 379.11
which results in a distance below the reference of 7.96 m. Butcher and Holmes also locates
the floor of the disposal room at Elevation 380.49 m. This locates the floor 1.38 m above
MB 139 and 6.58 below Clay G. The top of MB 139 is shown in Figure 2 of Butcher and
Holmes (1995) and Munson (1989) to be - 7.77 m below Clay G rather than -7.96 m. It
was decided to hold the top of MB 139 to be - 7.77 m as shown in the referenced figures

- and locate the disposal room floor 1.38 m above at -6.39 m below Clay G. It was felt that
the location of the disposal room relative to MB 139 was the important dimension here. The
top of the disposal room is located 3.96 m above the disposal room floor at -2.43 m relative
to Clay G.

Determination of Plastic Constants for the TRU Waste

In Butcher and Holmes (1995), thc inelastic deviatoric response of the TRU waste is
characterized by a constitutive model of the form

2
Jy = ag+aptayp (EQ1)

where J, is the second deviatoric stress invariant, p is the pressure (positive in
compression), and ay, a;, and a, are material constants. The material constants are defined
for this particular form of deviatoric response. In SANTOS, the model for the waste is

written in a different functional form

_ 2
G =Ay+Ap+Ayp (EQ2)

where & is the von Mises equivalent stress and p is the pressure (positive in compression).
The material constants Aj, A,, and Aj are different from a;, a,, and a;.

i
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K= 3(162\;)' EQn =
SANTOS requires the input to the material model which describes the anhydrite nonlinear
response to be given in terms of effective stress, © = ,/3J,, and pressure, p = {51- .
Rewriting Eq. (5) in terms of G and p, we obtain the following relationship
§ = J3C-3.3ap. (EQ8)

The SANTOS input constant AQ is J3C and the input constant Al is 3./3a. The set of
SANTOS input parameters for the anhydrite is given in Table 2.

Table 2: SANTOS Input Parameters for the Anhydrite Layers

BULK
Material T'?GO ;‘;IU MODULUS (hi‘oa) Al A2
P (Gpa) P
| Anhydrite 55.63 83.444 2.338 2.338 0.0
Determination of SANTOS Input Elastic Constants for Halite and —

Argillaceous Halite

The finite element code, SANTOS, uses TWQO MU and BULK MODULUS as input for the
elastic parameters in the M-D creep model. The gquantity, TWO MU, is twice the shear
modulus, p. The value of the shear modulus reported by Munson for halite and
argillaceous halite is 12.4 Gpa. This means that TWO MU has a value of 24.8 Gpa. The
value of the BULK MODULUS is not given directly by Munson (1995) but it may be
calculated from the following relation given in Fung (1965):

_E
= 30.-0 (EQS)

K

where K, E and v are the bulk modulus, Young’s modulus and Poisson’s ratio,

respectively. The values for Young’s modulus and Poisson’s ratio are given by Munson
{1995). The resulting value of the bulk modulus is calculated to be 20.66 Gpa.
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Sample SANTOS Input File
for a Disposal Room Analysis



TITLE

DISPOSAL ROOM CALCULATION - FINAL - F = 2.0 - WASTE W/O BACKFILL

PLANE STRAIN
INITIAL STRESS = USER
GRAVITY = 1 = 0. = -9.79 = 0.
PLOT ELEMENT, STRESS, STRAIN, VONMISES, PRESSURE
PLOT NODAL, DISPLACEMENT, RESIDUAL
PLOT STATE, EQCS, EV
RESIDUAL TOLERANCE G.5
MAXIMUM ITERATIONS = 1000
MAXIMUM TOLERANCE = 100.
INTERMEDIATE PRINT = 100
ELASTIC SCOLUTION
PREDICTOR SCALE FACTCR = 3
AUTO STEP .015 2.592E6 NOREDUCE 1.E-5
TIME STEP SCALE = 0.5
HOURGLASS STIFFENING = .005
STEP CONTROL
500 3.1536a7
2000 3.1536e%
36000 3.1536ell
END
OUTPUT TIME
1 3.1536a7
1 3.1536e9
200 3.1536ell
END
PLOT TIME
10 3.1536e7
100 3.1536e9
120 3.1536ell
END

MATERIAL, 1, M-D CREEP MODEL, 2300. $§ ARGILLACEOUS HALITE

TWO MU = 24.BES
BULK MODULUS = 20.66&E9
Al = 1.407E23

Q1/R = 41.94
N1l = 5.5

Bl = B.99BE6
A2 = 1.314E13
Q2/R = 16.776
N2 = 5.0

B2 = 4.2B89E-2
SIGO = 20.57E6
QLC = 5335.

M =3.0

KO = 2.47E6

C = 2.759

ALPEA = -14.96
BETA = -7.738
DELTLC = .58
RN3 = 2.

AMULT = .95
END

24




MATERTAL, 2, SOIL N FOAMS, 2300. $ ANHYDRITE
TWO MU = 5.563E10
BULK MODULUS = 8.3444E10
A0 = 2.338Ba6
AL = 2.338
A2 = 0.
PRESSURE CUTOFF = 0.0 .
FUNCTION ID = 0
END
MATERIAL, 3, M-D CREEP MODEL, 2300. $ PURE HALITE
TWO MU = 24.8E9
BULK MODULUS = 20.66E9
Al = B.386E22
Ql/R = 41.94
Nl = 5.5
Bl = 6.0BS6ES6
A2 = 9.672E12

1}

R2/R = 16.776
N2 = 5.0

B2 = 3.034E-2
SIGD = 20.57Eé6
QLC = 5335.

¥ =3.0

K0 = 6.275ES
c=2.759

ALPEA = -17.37

BETA = -7.738

DELTLC = .58

RN3 = 2.

AMUOLT = .85

END

MATERIAL, 4, SOIL N POAMS, 752.
THO MU = 3_.333E8

BULK MODULUS = 2.223E8

A0 = 1.0es
Al = 3.
A2 = 0.

PRESSURE CUTCOFP = 0.
FUNCTION ID = 2

END

NO DISPLACEMENT X = 1

NO DISPLACEMENT Y = 2
PRESSURE, 10, 1, 13.57E6

CONTACT SURFACE, 100, 400, 0., 1.E-3, 1.E40
CONTACT SURFACE, 200, 500, 0., 1.E-3, 1l.E4
CONTACT SURFACE, 300, 600, 0., 1.E-3, 1.E4
CONTACT SURFACE, 300, 200, 0., 1.E-3, 1.E4
CONTACT SURFACE, 100, 200, 0., 1.E-3, 1.E4

ADAPTIVE PRESSURE, 700, l.e-6, -~-6.4

FURCTION,l1l § FUNCTION TC DEFINE PRESCRIBED PRESSURE
0., 1.

3.1536e1l, 1.

END

FUNCTION, 2
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0.c000a,
0.5101,
0.6314,
0.7188,
0.785%5,
0.8382,
0.8808,
0.9422,
1.1400,

END

FUNCTION
0.

g.co000

1.5300E6
2.0307E6
2.5321E6
3.0312E6
3.5301=¢6
4.0258E6
4.9333E6
12.000E6

= 3
0.5

3.1536E11 1.

END
EXIT
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wPo 25697
INFORMATION ONLY

Pr

Section 1
Final Porosity Surface Data

£=2.0



Sheetl

=20 -
time porosity time void - gas pressute
sec X years m3/room .- jmols/rm Pa
0 0.8483495 0 3083.473 0 0 0
0.000423765 0,8483374| 1.34283E-11 3083.183| 3.65465E-07| 2.85987E-07| 3.65911E-07
0.3039016 0.8483381{ 9.63006E-09 3083.201] 0.000262092| ' 0.000212265] 0.000262412
23.31368 0.8482744! 7.38768E-07 3081.674 0.02010626 0.0162919 0.02013084
120.9136 0.8480789| 3.83152E-06 3076.989 0.1042787 0.08462427 0,1044061
299,387 0.8478237| 0.000009487 3070.914 0.2531882 0.2099486 0.2585141
548.8245 0.8475701] 1.73912E-05 3064.889 0.4733189 0.3856271 0.473899
925.698 0.847299| 2.93338E-05 3058.468 0.7883432 0.6517974 0.799319
1492813 0.8470003| 4.73044E-05 3051.633 1.287436 1.053467 1.288012
2180.684 0.8467551] 6.91017E-05 3045.657 1.880672 1.541911 1.882972
3037.924 0.8465179] 0.000096266 3040.099 2619975 2151972 2623178
5222.593 0.8451019{ 0.000165494 3030.39 4.504085 3.711368 4.50958
9240.603 0.8456307| 0.000292817 3019.458 7.969308 6.5904897 7.979041
16740.83 0.84510681 0.000530483 3007.381 1443768 11.88771 14.45534
30168.47 0.8445653] 0.000855981 2994 983 26.01798 21.69234 26.0488
55021.53 0.8439927| 0.001743527 2881.968 47.45183 39.73538 47.50988
90710.12 0.8434843 0.00287443 2970.491 78.23049 65.762 . 78.32616
135713.5 0.8430544 0.0043005 2960.845 117.0424 98.70861 117.1856
196221.3 0.8426387y 0.006217876 2951.587 169 2257 143.1664 169.4327
263352.4 0.8423208| 0.008345134 2944 505 227.1212 192.8072 227.3989
432279.8 0.84175| 0.01369812 2831897 372.808 317.5148 373.2641
758790.8 0.8410248, 0.02404463 2916.008 654.3986 560.378 655.1892
1195521 0.8404011| —0.03788377 2802.458 1031.045 887.031 1032.306
1942632 0.8387102) 006155828 2887.571 1675.37 1448.79 1677.419
3042193 0.8389793| 0.09640126] -—2871.962 2623.657 2281159 2626.865
4745339 0.8381719 0.1503707 2854.883 4092.489 3579.534 4097.494
5448483 0.8375347 0.2043401 2841.525 S5561.32 4887.13 5568.124
8175903 0.8369728 0.2590787 282983 7051.086 62219 7059.711
10632420 0.8363128) . 0.3369212 2816.198 9169.647 B130.48 $180.862
13476470 0.8356398 0.4270435 2802.409 11622.42 10356 11636.63
17636660 0.8347485 0.5588721 2784.322 15210.26 13640.95 15228.87
22458370 0.8338156 0.7116627 2765.597 19368.61 17487.86 19392.29
205088000 0.8115187 6.498847 2373.228 176872.6 186100.9 177089
484465700 0.7858137 14.71803 202226 400585.9 494611.2 401055.5
723843000 0.7624159 229372 1768.82 624258.9 B81268.7 525022.3
983220500 0.7417777 31.15638 1583.395 847952 1337241 848989.9
1242598000 0.727368 39.37556 1470.573 1071645 1819666 1072956
1501976000 0.7188382 47.59474 1409.237 1295339 2295232 1286923
1761353000 0.7129353 55.81392 1368.925 1519032 2770850 1520880
2020731000 0.7087163 64.0331 1341,113 1742725 3244821 1744856
2280108000 0.7057449 7225227 1322.003 1966418 3714243 1968824
2539486000 0.7036773 80.47145 1308.934 2190111 4178069 2192789
2798863000 0.702288 88.69063 1300.254 2413804 4635550 2416757
3053241000 0.7014123 96.50931 1294.824 2637498 5086379 2640724
34654563000 0.7007026 109.8139 ~1290.447 2988695 5783210 2992352
3776716000 0.7004976 119.6768 1289.186 3257127 6308797 3261112
4087969000 0.7004176 129.5399 1288.694. 3525558] 6831331 3529870
4399224000  0.7003872 139.403 1288.508| 3793992 73525271 3798633
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4710477000 0.7003797 148,266 1288.462 4062424 7873010 4067392
5021729000 0.7003852 159.129 1288.857 4330855 8392617 4336153
5332982000 0.7004222 168.992 1288.723 4599287 8911654 4604914
5644234000 0.7004575 178.855 1288.94 4867718 9430184 4873673
5955487000 0.7004954 188.718 1289.172 5136149 9848421 5142432
6266740000 0.7005371 198.581 1289.428 5404581 10466280 5411197
6577992000 0.7005849| - 208.444 1288.722 5673012 10983600 5679949
6883248000 0.7006416 218.3071 1290.071 5941446 11500210 5848712
7200501000 0.7007088 228.1701 1290.485 6200878 12015930 6217473
7511753000 0.7007897 238.0331 1290.883 6478309 12530500 6486232
7823006000 0.700883 247.8961 1291.557 6746741 13043500 6754988
8134258000 0.7009%18 257.7591 1292.228 70156172 13555840 7023752
8445511000 0.701121§ 2676221 1283.028 7283603 14065840 7292512
8756764000 0.7012783 277.4851 1293.996 7552035 14573320 7561274
9068020000 0.7014615 287.3482 1295.128 7820468 15078130 7830036
9378273000 0.7016702 2987.2112 1296.42 8088901 15580130 8098794
8650525000 0.7019118 307.0742 1297.917 8357331 16078590 8367552
10001780000 0.7022331 316.9372 1289.912 8625763 16569550 8636310
10313030000 0.7625061 326.8002 1301.611 8854194 17062800 8906075
10624280000 0.702837 336.6632 1303.674 9162626 17550040 89173829
10835540000 D.7032559 348.5262 1306.293 9431057 18027590 9442597
11246790000 0.7037647 356.3893 1309.483 9699492 18495940 9711355
11558040000 D.7043823 366.2523 1313.37 9967822 18951550 5980111
11869300000 0.7051286 376.11583 1318.089 10236350 19382230 10248870
12180550000 0.7060144 385.9783 1323.722 10504790 19816080 10517640
12481800000 0.7070522 385.8413 1330.364 10773220 20220980 10786390
12803050000 0.7082474 405.7043 1338.072 11041650 20605440 1105851860
13114310000 0.7096498 415.5674 1347197 11310080 20963410 11323920
13425560000 0.71127TN1 425.4304 1357.897 11578510 21291840 11592670
137356810000 0.7131584 435.2934 1370.418 11846950 21586420 11861440
14048070000 0.7152778 4451564 1384722 12115380 21847500 12130200
14359320000 0.7176278 455.0194 1400.834 12383810 22074700 12398950
14670570000 0.7201629 464.8824 1418.518 12652240 22272050 12667720
14981830000 0.7228466 4747454 1437.591 12920670 22442820 12936490
15283080000 0.7256501 484.6084 1457.913 13189100 22589730 13205240
15604330000 0.7285469 494 4714 1479.354 13457530 22715440 13474010
15915580000 0.7314913 504.,3345 1501.62 13725870 22824980 13742760
16226840000 0.7344802 S514.1875 1524.728 13994400 22918660 14011520
16538090000 0.7374783 524.0605 1548.436 14262830 23000640 14280280
16843340000 0.7404667 533.9235 1572612 14531260 230732710 14549040
17160600000 0.7434729 543.7865 1597.501 14799690 23133370 14817800
17471850000 0.7463781 553.6495 1622.114 15018460 23092450 15019480
17783100000 0.7489718 563.5126 1644.569 15152680 22980920 15153850
18094350000 0.7513083 §73.3755 1665.189 15286890 22897490 15288240
18405610000 0.7534794 583.2386 1684.719 15421110 22831120 15422620
18716860000 0.7554953 593.1016 1703.153 15555330 22780780 15557000
19028120000 0.7573975 602.9646 1720.829 15689540 22741530 15691370
183398370000 0.7592142 612.8276 -~ 1737.972 15823760 22710060 15825760
19650620000 0.7609535 622.6906 1754.627 15857870 22685490 15960130
199861870000 0.7626345 632.5536 1770.958 16092190 22665540 16094520
20273130000 0.7642738 642.4167| 1787.106 16226410 22648270 16228890
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20584380000 0.7658509 652.2797 1802.856 16360620 22636320 16363280
20895640000 0.7673591 662.1427 1818.524 16484840 22625580 16497660
21206890000 0.7689106 672.0057 1834.024 16629050 22617100 16632040
21518140000 0.7703854 681.8687 1849.344 16763270 22610960 16766420
21825400000 0.7718363 691.7318 1864.608 16857480 22605580 16800800
22140650000 0.7732852 701.5947 1879.834 17031700 22600750 17035180
22451900000 0.7746652 711.4578 1884938 17165920 22597520 17169570
22753150000 0.77603489 721.3207 1908.898 17300130 22595980 17303940
23074400000 0.7774 731.1838 1924.991 17434350 22592920 17438320
23385660000 0.7787429 741.0468 1940.02 17568570 22580660 17572710
236986810000 0.7800556 750.9098 1954.888 17702780 22580280 17707080
24008170000 0.7813518 760.7728 1969.745 17837000 22580030 17841460
24319420000 0.7826373 770.6358 1984.654 17971210 22589200 17975840
24630670000 0.7838077 780.4988 1999.562 18105430 22588400 18110230
24941520000 0.7851639 790.3619 2014.477 18239640 22587520 18244800
25253180000 0.7864039 800.2249 2029.371 18373850 22586880 18378970
25564430000 0.7876278 810.0879 2044.244 18508080 22586510 18513370
25875680000 0.7888415 819.9508 2059.161 18642290 - 22585630 18647730
26186930000 0.7900339 829.8138 2073.985 18776510 22585790 18782110
26498190000 0.7912272) 839.6769 2088.991 18910720 22583990 18916500
26809440000 0.7924027 849.5399 2103.94 19044940 22582810 19050870
27120700000 0.7935637 859.403 2118.873 19179160 22581840 19185270
27431950000 0.7947065 £69.266 2133.737 19313370 22581600 19319650
27743200000 0.7958462 879.129 2148.726 19447590 22580050 . 19454030
28054450000 0.7969754 888.992 2163.742 19581800 22578230 19588400
28365710000 0.7980812 898.855 2178.745 18716020 22576580 19722780
28676960000 0.7992012 908.718 2193.838 19850230 22574040 18857180
28988220000 0.8002967 918.5811 2208.885 19984450 22571880 18991550
28299460000 0.8013791 928.444 2223.936 20118870 22569910 20125820
29610720000 0.8024582 938.3071 2239.086 20252880 22566780 20260300
29821970000 0.8035259 948.1701 2254.259 20387100 22563650 20384670
30233230000 0.8045833 - 958.0331 2269.439 20521310 22560400 20529050
30544480000 0.8056257 967.8961 2284.565 20655530 22557720 20863420
30855730000 0.8086597 977.7591 2299.732 20789750 22554700 20797820
31166980000] - -~ 0.807686 587.6221 2314.946 20923960 22551240 20932200
31478240000 0.808701 8997.4852 2330.1583 21058180 22547890] - 21066570
31789490000 0.8097081 1007.348 2345.403 21192390 22544190 21200970
32100740000 0.8107073 1017.211 2360.692 21326610 22540140 21335340
32411990000 0.8116947 1027.074 2375.961 21460820 22536330 21469700
32723240000 0.8126783 1036.937 2391.331 21595040 22531640 21604090
33034500000 0.8136457 1046.8 2406.622 21729260 226827730 21738470
33345750000 0.8145774 1056.663 2421468 21772800 22425840 21773740
33657000000 0.8154119 1066.526 2434.908 21772800 22302160 21773740
33968250000 0.8161579 1076.388 2447.025 21772800 22191720 21773730
34278500000  0.8168374 1086.252 2458.147 21772800 22081320 21773740
34590760000 0.8174528 1096.115 2468.293 21772800 22000520 21773750
34802010000 0.8180214 1105.978 2477.728 21772800 21916760 - 21773770
35213260000 0.8185501 1115.841 2486.553 21772800 21838850 21773740
35524520000 0.8190414 1125.704 2494.8 21772800 21766750 217737301 -
35835770000 0.819498 1135.567 2502.506 21772800 21699740 21773750
36147020000 0.81938269 1145.43 2500.78 21772800 21636850 21773750
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36458270000 0.820331§ 1155293 2516.672 21772800 21577580 21773740
36768530000 0.8207163 1165.156 2523.257 21772800 21521280 21773750
37080780000 0.8210791 1175.018 2528.49 21772800 21468240 21773740
37392030000 0.8214247 1184.882 2535.453 21772800 21417760 21773750
37703280000 0.8217552 1194.745 2541.176 21772800 21368510 21773730
38014540000 0.8220668 1204.608 2546.582 21772800 21324080 21773750
38325820000 0.8223691 1214.472 2551.864 21772800 21280030 21773750
38637040000 0.8226573 1224.334 2556.91 21772800 21238030 21773750
38948330000 0.8229347 1234.198 2561.776 21772800 21197690 21773750
3g259580000 0.8232011 1244.061 2566.467 21772800 21158540 21773750
39570800000 0.823463 1253.923 2571.092 21772800 21120880 21773760
39882050000 0.8237109 1263.786 2575.483 21772800 21084880 21773760
40193340000 0.8239488 1273.65 2579.725 21772800 21050200 21773750
40504560000 0.8241871 1283.512 2583.951 21772800 21015770 21773740
40815840000 0.8244087 1293.376 2587.808 21772800 20983640 21773750
41127100000 0.8246287 1303.239 2591.846 21772800 20951760 21773750
41438350000 0.8248404 1313.102 2595 645 21772800 20821080 21773750
41749600000 0.8250461 1322965 2598.345 21772800 20881310 21773750
42060850000 0.8252465 1332.828 2602.857 21772800 20862320 21773750
42372110000 0.825443 1342.691 2606.508 21772800 20833910 21773760
42683360000 0.8256316 1352.554 2609.924 21772800 20806630 21773750
42994610000 0.8258138 1362.417 2613.231 21772800 20780290 21773740
43305870000 0.8259929 1372.28 2616.487 21772800 20754440 21773750
43617120000 0.8261695 1382.143 2619.705 21772800 20728950 21773730
43928370000 0.8263383 1392.006 2622.787 21772800 20704580 21773750
44239620000 0.826502 1401.869 2625.782 21772800 20880870 21773740
44550880000 0.8266633 1411.732 2628.738 21772800 20657720 21773760
44862120000 0.8268222 1421,595 2631.656 21772800 20634810 21773750
45173380000 0.8269769 1431.458 2634.502 21772800 20612520 21773750
45484630000 0.8271258 1441.321 2637.245 21772800 205881070 21773740
45795880000 0.8272752 1451.184 2640.004 21772800 20568560 21773740
46107140000 0.8274184 1461.047 2642.651 21772800 20548850 21773740
46418390000 0.8275604 1470.81 2645.282 21772800 20528530 21773760
46728640000 0.8276871 1480.773 2647.818 21772800 20508860 21773750
47040890000 0.8278323 1480.636 2650.329 21772800 20489420 21773740
47352150000 0.827964 1500.499 2652.781 21772800 20470480 21773750
47663400000 0.8280942 1510.362 2655.207 21772800 20451780 21773750
47974650000 0.8282213 1520.225 2657.58 21772800 20433530 21773750
48285900000 0.8283466 1530.088 2659.922 21772800 20415540 21773760
48587160000 0.8284681 1539.851 2662.156 21772800 20398080 21773730
48908410000 0.8285872 1549.814 2684.429 21772800 20380990 21773740
48218660000 0.8287055 1559.677 2666.65 21772800 20364010 21773730
49530820000 0.8288216| 1569.54 2668.833 21772800 20347370 21773750
48842170000 0.828934 1579.403 2670.948 21772800 20331250 21773740
50153420000 0.8280455 1588.266 2673.048 21772800 20315260 21773730
50464670000 0.8291546 1599.129 2675.109 21772800 20299640 21773760
50775520000 0.8292618 1608.592 2677.134 21772800 20284280 21773750
51087180000 0.8293678 1618.855 2679.14 21772800 20269100 21773760
51398430000 0.8294716 1628.718 2681.106 21772800 20254210 21773730
51709690000 0.8295752 1638.581 2683.071 21772800 20239380 21773750
52020940000 0.82096748 1648.444 2684.962 21772800 20225120 21773730
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52332190000 0.8297742 1658.307 2686.852 21772800 202108910 21773750
52643440000 0.8298711 1668.17 2688.687 21772800 20187050 21773760
52854690000 0.52996689 1678.033 2690.522 21772800 20183340 21773740
53265950000 0.8300614 1687.896 2692.324 21772800 20169830 21773740
53577200000 0.8301544 1697.758 2694.11 21772800 20156530 21773750
53888450000 0.830246 1707.622 2695.851 21772800 20143450 21773750
54198710000 - 0.8303366] - 1717.485 2697.585 21772800 20130490) . 21773740
54510860000 0.8304249 1727.348 2699.277 21772800 20117870 21773740
54822210000 0.8305126 1737.211 2700.859 21772800 20105350 21773750
55133460000 0.8305996 1747.074| - 2702.629 21772800 20082520 21773740
55444710000 0.8306851 1756.937 2704.272 21772800 - 20080710 21773740
55755970000 0.8307696 1766.8 2705.898 21772800 20068650 21773740
56067220000 0.8308529 1776.663 2707.502 21772800 20056750 21773730
56378470000 0.8308351 1786.526 2709.087 21772800 20045040| 21773760
56689730000 0.8310156 1796.389 2710.639 21772800 20033540 21773730
57000980000 0.8310852 1806.252 2712177 21772800 20022190 21773750
57312230000 0.8311738 1816.115 2713.688 21772800 2001087G|. 21773750
57623480000 0.8312514 1825.978 2715197 21772800 19999920 21773750
57934730000 0.8313285 1835.841 2716.691 21772800 19988930 21773750
58245980000 0.8314043 1845.704 2718.16 21772800 19978130 21773760
58557240000 0.8314798 1855.567 2719.624 21772800 19967370 21773750
58868490000 0.8315544 1865.43 2721.073 21772800 19956740 = 21773760
59179750000 0.8316272 1875.293 2722 488 21772800 19946360 21773750
59491000000 0.8316993 1885,156 2723.891 21772800 19936100{ . 21773760
58802250000 0.8317171 1895.019 2725.287 21772800 19925880 21773750
60113500000 0.8318411 1904.882 2726.652 21772800 19915890 21773740
60424760000 0.831911 1914.745 2728.016 21772800 19905850 21773760
60736010000 0.83197%6 1924.608 2729.354 21772800 15886180 21773740
61047300000 0.8320476 1934.472 2730.682 21772800 19886510 21773750
61358510000 0.8321145 1944.334 2731.99 21772800 19876590 21773750
61662800000 0.8321813 1854.198 2733.296 21772800 19867470 21773730
61981050000 0.832247 1864.061 2734.584 21772800 19858130 217737580
£2292270000 0.8323118 1873.823 2735.853 21772800 19848820 21773750
62603530000 0.8323762 1983.786 2737.115 21772800 19839760 21773740
62914810000 0.8324397 1993.65 2738.363 21772800 19830730 21773750
63226030000 0.8325027 2003.512 2739.6 21772800 19821770 21773750
63537310000 0.8325649 2013.376 2740.822 21772800 19812930 21773740
63848570000 0.8326268 2023.239 2742.04 21772800 19804140 21773750
64159820000 0.8326877 2033.102 2743.238 21772800 19785480 21773740
64471070000 0.8327484 2042.965 2744 434 21772800 19786870 21773760
€4782320000 0.8328078 2052.828 2745.606 21772800 19778410 21773750
65093570000 0.8328671 2062.6H1 2746774 21772800 19769890 21773730
65404830000 0.8329256 2072.554 2747.929 21772800 19761690 21773750
85716080000 0.8329838 2082.417 2749.079 21772800 19753430 21773750
56027340000 0.8330413 2092.28 2750.216 21772800 19745270 21773760
66338550000 0.833098 2102.143 2751.337 21772800 19737220 21773750
£6649850000 0.8331543 2112.006 2752.452 21772800 19729230 21773760
66961050000 0.8332102 2121.869 "~ 2753.558 21772800 19721290 21773740
67272340000 0.8332655 2131.732 2754.654 21772800 19713450 21773750
67583600000 0.8333199 2141.585 2755.733 21772800 18705720 21773740
67894850000 0.833374 2151.458 2756.808 21772800 19698050 21773750
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58206100000 0.8334275 2161.321 2757.869 21772800 19690460 21773740
68517360000 0.8334805 2171.184 2758.922 21772800 19682940 21773740
68828610000 0.8335331 2181.047 2759.969 21772800 19675490 21773750
69139860000 0.8335851 2190.91 2761.003 21772800 19668110 21773740
69451110000 0.833636%9 2200.773 2762.034 21772800 19660760 217737301
69762370000 0.8336883 2210.636 2763.059 21772800 19653480 21773750
70073620000 0.8337389 2220.489 2764.068 21772800 19646310 21773750
70384880000 0.8337893 2230.362 2765.073 21772800 19638160 21773740
70696120000 0.833839 2240.225 2766.064 21772800 19632130F 21773750
71007370000 -- 0.8338883 2250.088) - 2767.048 21772800 19625140 21773750
71318630000 0.8339373 2259 951 2768.028 21772800 19618190 . 21773740
71629880000 0.8339856 2269.814 2768.994 21772800 19611360 21773750
71941140000 0.8340337 2279.677 2769.957 21772800 19604550 21773760
72252390000 0.8340813] . 2289.54 2770.909 21772800 19597800 21773740
72563650000 0.8341284 2299.403 2771.852 21772800 18591130 21773740
728748900001 . 0.8341751 2309.266 2772.788 21772800 19584520 21773750
73186140000 - 0.8342215 2318.129 2773.718 21772800 19577950| - - 21773740 ,
73497400000f ~ 0.8342674 2328.992 2774.639 21772800} - 19571450} - 21773740
73808650000 0.834313 2338.855 2775.554 21772800 19565000 21773740
74119910000 0.8343583 2348.718 27765.464 21772800f . 19558580 217737405
74431180000 0.8344032 2358.581 2777.367 21772800( 185522301 - 21773740
74742420000 0.8344477 2368.444 2778.261 21772800 19545930 21773730
75053650000 0.8344919 2378.307 2779.151 21772800 19539680 21773740
75364910000 0.8345357 2388.17 2780.032 21772800 19533480 21773740
75676160000 0.834578¢9 2388.033 2780.902 21772800 19527370 21773740
75987420000 0.8346221 2407.896 2781.772 21772800 19521260 21773730
76298670000 0.8346649 2417.759 2782635 21772800 19515220 21773750
76609930000 0.8347073 2427622 2783.491 21772800 19509230 21773760
76921180000 0.8347491 2437.485 2784.334 21772800 19503310 21773750
77232420000 0.8347809 2447 348 2785.178 21772800 19487390 21773740
77543680000 0.8348323 2457.211 2786.014 21772800 19491550 21773750
77854930000 0.8348734 2467.074 2786.844 21772800 19485730 21773730
78166190000 0.834914 2476.937 2787.667 21772800 19480000 21773760
78477440000 0.8349546 2486.8 2788.488 21772800 18474260 21773750
78788700000 0.8345947 2486.663 2788.298 21772800 19468600 241773750
79099940000 0.8350345 2506.526 2790.104 21772800 19462960 21773730
79411190000 0.835074 2516.389 2790.905 21772800 194573980 21773750
79722450000 0.8351133 2526.252 2791.701 21772800 18451840 21773740
80033700000 0.8351521 2536.115 2792.488 21772800 19446350 21773740
80344960000 0.8351808 2545.978 2793.273 21772800 19440880 21773730
80656210000 0.8352293 2555.841 2794.054 21772800 18435460 21773750
80967470000 0.8352673 2565704 2794 827 21772800 19430090 21773750
81278710000 0.8353052 2575.567 2795.597 21772800 19424740 21773750
81589960000 0.8353427 2585.43 2796.359 21772800 19419440 21773750
81801220000 0.83538 25852093 2787.118 21772800 19414180 21773760
82212470000 0.8354171 2605.156 2797.872 21772800 19408940 21773750
82523730000 0.8354539 2615.019 2798.622 21772800 19403750 21773760
82834980000 0.8354903 2624.882 -2798.362 21772800 19398600 21773740
83146240000 0.8355266 2634.745 2800.102 21772800 19393480 21773750
83457470000 (.8355626 2644 608 2800.835 21772800 19388400 21773740
83768730000 0.8355983 2654 471 2801.563 21772800 19383360 21773740
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84079980000 0.8356339 2664.334 2802.289 21772800 19378340 21773740
84391270000 0.8356692 2674.198 2803.01 21772800 19373360 21773750
84702530000 0.8357042 2584.061 2803.725 21772800 19368420 21773750
85013770000 0.835739 2693.924 2804.436 21772800 19363510 21773750
85325030000| - 0.8357736 2703.787 2805.142 21772800f 19358830 217737401
85636240000 0.835808 2713.649 2805.845 21772800 19353780 21773740| -
85947500000 0.8358421 2723.512 2806.542 21772800 19348970 . .21773740| .-
86258750000 0.8358761 2733.375 2807.239 21772800 - 19344180 21773750
86570040000 0.8359098 2743.239 2807.928 21772800 19338430 21773750| -
86881300000 0.8359433 27583.102) - 2808.614 21772800| - 19334710 21773750| - .
87192540000 0.8359764 2762.965 2809.292 21772800 - 19330030 21773740
87503790000 0.8360085 2772.828 2809.57 21772800 19325370 . - 21773740
87815050000 0.8360423 2782.691 2810.642 21772800 19320750 21773740
88128300000 0.836075 2792.554 2811.313 21772800 19316140 21773740
88437560000 0.8361073 2802.417 - 2811.976 21772800 19311580] -~ . 21773740} .
88748810000 0.8361396 2812.28 2812639 21772800 19307040) - 21773750| .
89060070000 0.8361716 2822.143 - 2813.287 21772800f - 19302520]  : 21773750] -
89371310000 0.8362033 2832.006| - - 2813.847{ . - 21772800] . - 19298050| :::21773730| . - -
89682560000 0.836235 2841.869( .- 2814.598 -21772800{ 19293600} " 21773750
§9993810000|  0.8362664 2851.732 2815.244 21772800 18289170 - 21773740 -
90305070000 0.8362976 2861.595 2815.885 21772800 19284770 21773730 : -
50616320000 0.8363286 2871.458 2516.524 21772800 19280410] - 21773750
90927580000 0.8363595 2881.321 2817.159 21772800 18276060 21773750
91238830000 0.8363901 2891.184 2817.788 21772800 19271740 21773740
91550080000 0.8364206 2801.047 2818.417 21772800 19267450 21773740
91861330000 0.8364509 2910.91 2819.041 21772800 19263190 21773750
92172580000 0.836481 2820.773 2819.662 21772800 19258850 21773750
92483840000 0.8365109 2930.636 2820.279 21772800 19254730 21773740
92795000000 0.8365407 2840.499 2820.883 21772800 19250540 21773740
93106350000 0.8365703 2850.362 2821.504 21772800 19246370 21773740
§3417600000 0.8365997 2860225 2822111 21772800 19242240 21773750
93728840000 0.8366289 28970.088 2822.714 21772800 19238120 21773740
94040100000 0.836658 2879.951 2823.315 21772800 18234030 21773750
94351350000 0.8366869 2989.814 2823.912 21772800 19229960 21773740
94662610000 0.8367157 2899.677 2824.507 21772800 19225910 21773740
94973860000 0.8367442 3009.54 2825.086 21772800 19221900 21773740
95285120000 - 0.8367726 3019.403 2825.685 21772800 19217810 21773760
955986370000 0.8368009 3029.266 2826.269 21772800 19213830 21773750
95907610000 0.8368289 3039.129 2826.849 21772800 19205980 21773740
$6218870000 0.8368568 3048.992 2827.427 21772800 19206060 21773750
96530120000 0.8368846 3058.855 2828.003 21772800 18202140 21773740
96841380000 0.8369121 3068.718 2828.573 21772800 19198280 21773750
97152630000 0.8369396 3078.581 2829.142 21772800 19194420 21773750
97463890000 0.8369668 3088.444 2829.707 21772800 19190580 21773740
97775130000 0.8369941 3098.307 2830.273 21772800 19186760 21773760
88086380000 0.8370209 3108.17 2830.828 21772800 19182980 21773740
98397630000 0.8370478 3118.033 2831.387 21772800 19179200 21773750
987088980000 0.8370744 3127.896 2831.939 21772800 19175450 21773740
98020140000 0.837101 3137.759 2832.491 21772800 19171720 21773750
99331400000 0.8371273 3147.622 2833.039 21772800 19168020 21773760
99642650000 0.8371535 3157.485 2833.583 21772800 19164330 21773740
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89953900000 0.8371796 3167.348 2834.125 21772800 19160660 21773740
1.00265E+11 0.8372055 3177.211 2834.664 - 21772800 19157020 21773740
1.00576E+11 0.8372313 3187.074 2835.2 21772800 19153380 21773730}
1.00888E+11 0.837257 3196.937 2835.736 21772800 19149790 21773760
1.01199E+11 0.8372825 3206.8 2836.266 21772800 19146200 21773740
1.0151E+11 0.8373079 3216.663 2836.784 21772800 19142640 21773750
1.01821E+11 0.8373331 3226.526 2837.319 21772800 19139080 21773740
1.02133E+11 0.8373582 3236.389 2837.842 21772800 - 19135560 21773740
1.02444E+11 0.8373832 3246.252 2838.364| - 21772800 19132060 21773760
1.02785E+11| -~ 0.8374079 3256.115 2838.878 21772800 19128580 21773740
1.03066E+11 0.8374327 3265.978 2839.386 21772800 189125080 21773740
1.03378E+11 0.8374573 3275.841 2839.909 21772800 18121640] - 21773740
1.03689E+11 0.8374817 3285.704 2840.417 21772800 19118220| - 21773740
1.04E+11 0.837506 3295.567 2840.925 21772800 189114800 21773740
1.04311E+11 0.8375301 3305.43 2841.428 21772800 19111410 21773730
1.04623E+11 0.8375543 3315.283 2841.933 21772800 19108020 21773740
1.043934E+11 0.8375782 3325.156 2842.433 21772800 19104670 .. 21773760
1.05245E+11 0.837602 3335.019| - 2842.831 21772800 19101320| ° 21773750
1.05557E+11 0.8376256 3344.882 2843.424 21772800 19098000 217737401
1.05868E+11 0.8376492 3354.745 2843.918] - 21772800 18094700 21773760
1.06179E+11 0.8376725 3364.608 2844.404| - 21772800 19091420 21773740
1.0649E+11 0.8376959 3374.471 2844.894 21772800 19088140 21773750
1.06802E+11 D.8377191 3384.334 2845.379 21772800 19084880 21773740
1.07113E+11 0.8377421 3394.198 2845.861 21772800 18081640 21773740
1.07424E+11 0.8377651 3404.061 2B46.343 21772800 19078420 21773750
1.07735E+11 0.8377879 3413.924 2846.821 21772800 19075220 21773750
1.08047E+11 0.8378106 3423.787 2847.285 21772800 18072030 21773730
1.08358E+11 0.8378333 3433.648 2847.711 21772800 19068850 21773740
1.08669E+11 0.8378558 3443.512 2848.244 21772800 19065680 21773750
1.0898E+11 0.8378782 3453.375 2848.713 21772800 19062550 21773750
1.09292E+11 0.8379003 3453.239 2B849.176 21772800 19058440 21773740
1.09603E+11 0.8379225 3473.102 2849.643 21772800 19056330 21773750
1.08914E+11 0.8379446 3482.965 2B50.106 271772800 19053240 21773760
1.10225E+11 0.8379665 3492.828 2850.566 21772800 19050160 21773730
1.10537E+11 0.8379883 3502.691 2851.024 21772800 19047100 21773750
1.10848E+11 0.83801 3512.554 2851.479 21772800 19044050 21773740
1.11159E+11 0.8380316 3522417 2851.933 21772800 19041020 21773740
1.1147E+11 0.8380532 3532.28 2852.387 21772800 19038000 21773750
1.11782E+11 0.8380746 3542.143 2852.837 21772800 19034990 21773750
1.12093E+11 0.8380958 3552.008 2853.282 21772800 19032020 21773740
1.12404E+11 0.838117 3561.869 2853.728 21772800 19029040 21773740
112715+ 11 0.8381381 3571.732 2854.172 21772800 19026080 21773740
1.13027E+11 0.8381591 3581.585 2854.614 21772800 18023140 21773750
1.13338E+11 0.8381801 3581.458 2855.056 21772800 19020200 21773750
1.13649E+11 0.8382008 3601.321 2855.482 21772800 19017280 21773740
1.1396E+11 £.8382214 3611.184 2855.825 21772800 19014400 21773740
1.14272E+11 0.8382421 3621.047 2856.362 21772800 19011510 21773760
1.143583E+11 0.8382525 3630.91 -2856.791 21772800 19008640 21773740
1.14894E+11 0.8382829 3640.773 2857.21 21772800 19005780 21773740
1.15208E+11 0.8383033 3650.636 2857.652 21772800 18002830 21773760
1.15517E+11 0.8383234 3660.499 2858.075 21772800 19000100 21773740
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1.15828E+11 0.8383436 3670.362 2858.501 21772800 18997280 21773750
1.16138E+11 0.8383636 3680.225 2858.9231 . 21772800 18954470 21773750
1.1645E+11 0.8383835 3690.088 2859.343 21772800 18991680 21773750
1.16762E+11 0.8384033 3689.951 2859.76 21772800 18988900 21773740
1.17073E+11 0.8384231 3709.814 2860.178 21772800 18986130| - 21773740
1.1738B4E+11 0.8384428 - 3719.677 2860.595| - 21772800 18983370| . . 21773750
1.17635E+11 0.8384623 3728.54 2861.006 21772800 18980640| - 21773750
1.18007E+11 0.8384818 3739.403 2861.418 21772800 18977900| - . 21773740
1.18318E+11 0.8385012 3740.266 2861.829| - 21772800 18975180 21773750
1.18629E+11| - 0.8385205 3759.129 2862.237] - 21772800 18972480 21773750
1.1894E+11 0.8385397 3768.992 2862.643| 21772800 18969780 21773740
1.19252E+11|" . 0.8385589 3778.855 2863.049 21772800| .. 18967110 21773760
1.19563E+11| -~ 0.8385779 3788.718 2863.451 21772800 - 18964440 21773750
1.19874E+11| . 0.8385968 3798.581 2863.85 21772800 118961790 21773750
1.20185E+11 0.8386157 3808.444 2864.25 21772800 18959150 - 21773750
1.20497E+11 0.8386344 3818.307 2864.645 21772800 18956510) .. 21773730
1.20808E+11| - 0.8386531 .3828.17 2865.042 21772800 18953900| -- 21773740
1.21119E+11| - 0.8386717 3838.033 2865.435 21772800 18851300} - 21773740
1.2143E+11) - 0.8386902| 3847.895 - 2865.828 - 21772800 18948700| -~ 21773740
1.21742E+11 0.8387086 3857.759 2866.217 21772800 18946120 21773730
1.22053E+11 0.838727 3867.622 2866.607 21772800 - 18943550| 21773740
1.22364E+11 0.8387452 3877.485 2866.992 21772800 18941000 21773730
1.22675E+11 0.8387634 3887.348 2867.379 21772800 18938450 21773740
1.220987E+11 0.8387816 38587.211 2867.764 21772800 18935910 21773740
1.23298E+11 0.8387996 3807.074 2868.146 21772800 18933390 21773750
1.23608E+11 0.8388175 3916.937 2868.526 21772800 18930880 21773740
1.2392E+11 0.8388354 3826.8 2868.906 21772800 18928380 21773750
1.24232E+11 0.8388531 3936.663 2869.282 21772800 18925300 21773750
1.24543E+11 0.8388708 3946.526 2869.658 21772800 18923420 21773750
1.24854E+11 0.8388884 3956.389 2870.031 21772800 18820950 21773740
1.25165E+11 0.838906 3966.252 2870.405 21772800 18918490 21773750
1.25477E+11 (.8389235 3976.115 2870.777 21772800 18918050 21773760
1.25788E+11 0.8289408 3585.978 2871144 21772800 18913620 21773750
1.26099E+11 0.8389581 3595.841 2871.511 21772800 18911190 21773730
1.2641E+11 0.8389754 4005.704 2871.88 21772800 18908780 21773750
1.26722E+11 0.8389925 4015.567 2872.242 21772800 18906380 21773740
1.27033E+11 0.8390096 4025.43 2872.606 21772800 18903990 21773740
1.27344E+11 0.8320266 4035.283 2B872.968 21772800 18901610 21773750
1.27655E+11 0.8390436 4045.156 2873.33 21772800 18899240 21773780
1.27967E+11 0.8390504 4055.019 2873.688 21772800 18896880 21773750
1.28278E+11 0.8390772 4064.882 2874.044 21772800 18894520 21773730
1.28583E+11 0.8390939 4074.745 2874.401 21772800 18892190 21773750
1.289E+11 0.8391106 4084.608 2874.756 21772800 18889850 21773740
1.29212E+11 0.8381271 4084.471 2875.108 21772800 18887540 21773740
1.29523E+11 0.8391436 4104.334 2875.458 21772800 18885230 21773730
1.29B34E+11 0.8391601 4114.197 2875.81 21772800 18882930 21773740
1.30146E+11 0.8391765 4124.061 2876.159 21772800 18880640 21773750
1.30457E+11 0.8391927 4133.923 2876.505 21772800 18878360 21773730
1.30768E+11 0.839209 4143.787 2876.853 21772800 18876090 21773750
1.31079E+11 0.8392251 4153.649 2877.186 21772800 18873830|. 21773740
1.31391E+11 0.8392412 4163.513 2877.539 21772800 18871580 21773740
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1.31702E+11 0.8392672 4173.375 2877.88 21772800 18868340 21773730
1.32013E+11 0.8392732 4183.239 2878.222 21772800 18867110 21773750
1.32324E+11 0.8382891 4193.102 2878.562 21772800 18864890 21773760
1.32636E+11 0.8393049 4202.965 2878.889 21772800 18862670 21773750
1.32947E+11 0.8393207 4212.828 2879.236 21772800 18860470 21773760
1.33258E+11 0.8393363 4222 69 2879.568 21772800 18858270 21773730
1.33569E+11 0.8383521 4232.554 2879.906 21772800 18856070 21773740
1.33881E+11 0.8393676 4242.417 2880.238 21772800 18853900 21773740
1.34192E+11 0.8393831 4252.28 2880.569 21772800 18851730 21773740
1.345Q2E+11 0.83932986 4262.143( ° 2880.9 21772800 18849580 21773760
1.34814E+11 0.8384139 4272.006 2881.226 21772800 18847420 21773730
1.35126E+11 0.8394292 4281.869 2881.554 21772800 18845290 21773740
1.35437E+11 0.8354445 4291.732 2881.881 21772800 18843160 21773760
1.35748E+11 0.8384596 4301.595 2882.204 21772800 18841040| - 21773750
1.36058E+11 0.8394747 4311.458 2882.526 21772800 18838520 21773730
1.36371E+11 0.8394898 4321.321 2882.85 21772800 18836820 21773750
1.35682E+11 0.8395048 4331.184 2883.173| . 21772800 18834710 21773750
1.36993E+11 0.8395198 4341.047 2883.492| . 21772800 18832630{ . 21773750
1.37304E+11 0.8385346 4350.91 2883.808 21772800 18830560 21773750
1.37616E+11 0.8395495 4360.773 2884.127 21772800) - 18828480 21773750
1.37927E+11 0.8355641 4370.636 2884.44 21772800 18826420 21773730
1.38238E+11 0.8385789 4380.499 2884.758 21772800 18824370 21773760
1.38549E+11 0.8385935 4380.362 2885.07 21772800 18822330 21773750
1.38861E+11 0.838608 4400225 2885.381 21772800 13820300 21773750
1.39172E+11 0.8386226 4410.088 2885.694 21772800 18818260 21773750
1.38483E+11 0.839637 4419.851 2886.001 21772800 18816250 21773740
1.38794E+11 0.8386513 4429.814 2886.308 21772800 18814240 21773730
1.40106E+11 0.8396657 4439.677 2886.617 21772800 18812240 21773750
1.40417E+11 0.83968 4449.54 2886.924 21772800 18810240 21773750
1.40728E+11 0.8386941 4458.403 2887.226 21772800 18808260 21773740
1.41039E+11 0.8397083 4469.266 2887.531 21772800 18806280 21773740
1.41351E+1 0.8387224 4479.129 2887.833 21772800 18804310 21773740
1.41662E+11 0.8397364 4488.992 2888.134 21772800 18802360 21773750
1.41973E+11 0.8397504 4498.855 2888.434 21772800 18800400 21773740
1.42284E+11 0.8397644 4508.718 2888.735 21772800 18798450 21773750
1.42596E+11 0.8397782 4518.581 2889.031 21772800 18796520 21773750
1.42807E+11 0.839792 4528.444 2889.328 21772800 187945980 21773750
1.43218E+11 0.8398058 4538.307 2889.623 21772800 18792670 21773750
1.43529E+11 0.8398195 4548.17 2882.918 21772800 18790750 21773750
1.43841E+11 0.8388331 4558.033 2880.21 21772800 18788840 21773730
1.44152E+11 0.8398467 4567.896 2890.502 21772800 18786940 21773730
1.44463E+11 0.8398603 4577.758 2880.785 21772800 18785050 21773750
1.44774E+11 0.8398738 4587.622 2891.085 21772800 18783160 21773740
1.45086E+11 0.8398872 4597.485 2891.373 21772800 18781280 21773740
1.45397E+11 0.8399006 4607.348 2891.661 21772800 18779420 21773740
1.45708E+11 0.839914 4617.211 2891.95 21772800 18777560 21773760
1.46019E+11 0.8399272 4627.074 2852233 21772800 18775700 21773740
1.46331E+11 0.8289404 4636.937 - 2892.518 21772800 18773860 21773750
1.46642E+11 0.8399536 4646.8 2892801 21772800 18772020 21773740
1.46953E+11 0.839967 4656.663 2893.08 21772800 18770150 21773750
1.47264E+11 0.83998 4666.526 2893.37 21772800 18768330 21773750
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“mm,,n:zﬁi7576E+11 0.8399931 4676.389 2893.652 21772800 18766510 21773760
SRR 1.47887E+11 0.8400062 4686.252 2893.833 21772800 18764680 21773750
1.48198E+11 0.840019 4696.115 2894.209 21772800 18762880 21773740
1.48509E+11 0.8400319 4705.979 2894.488 21772800 18761080 21773750
1.48821E+11 0.8400448 4715.841 2894.765 21772800 18759290 21773750
1.49132E+11 0.8400576 4725.704 2895.041 21772800 18757500 21773750
1.49443E+11 0.8400703 4735.567 2895.314 21772800 18755730) - 21773750
1.48754E+11 0.8400831 -4745.43 2895.591 21772800 18753940 21773750
1.50066E+11 0.8400956 4785.293 2895.859 21772800 18752190 21773740
1.50377E+11 0.8401083 4765.156| ©+  2896.133 21772800 18750420 21773740
1.50688E+11 0.8401208 4775.02 2856.403 21772800 18748680 21773750
1.50999E+11 0.8401333 4784.882 2896.673 21772800{ = 18746930 21773750
1.51311E+11 0.8401457 4794.746 2896.94 21772800 18745200 21773740}
1.51622E+11 0.8401589 4804.608 2897.224 21772800 18743360 21773740
1.51933E+11 0.8401707 4814.472 2897.479 21772800 18741700 21773730
1.52244E+11 0.8401831 4824.334 2897.746 21772800 18739980 21773740
1.52556E+11 0.8401955 4834.197 2898.014 21772800 18738250] - 21773740
1.52867E+11 0.8402078 4844.061 2898.28 21772800 18736530 21773740
1.53178E+11 0.84022 4853.923 2898.543 21772800 18734840 21773750
1.53489E+11 0.8402321 4863.787 2898.804 21772800 18733140 21773740
1.53801E+11 0.8402442 4873.649 2899.065 21772800 18731460 21773740( .
1.54112E+11 0.8402563 4883.513| 2899.327 21772800 18729770 21773750].
1.54423E+11 0.8402683 4893.375 2899.587 21772800 18728100 21773760
1.54734E+11 0.8402802 4903.239 2899.843 21772800 18726430 21773740
1.55046E+11 0.8402926 4913.102 28900.111 21772800 18724700 21773740
b 1.55357E+11 0.8403044 4922965 2800.366 21772800 18723060 21773750
e 1.55668E+11 0.8403162 4932.828 2900.621 21772800 18721410 21773740
1.55879E+11 0.840328 4942.69 2900.876 21772800 18719770 21773750
1.56291E+11 0.8403397 4952.554 2901.13 21772800 18718130 21773750
1.56602E+11 0.8403513 4962.417 2901.38 21772800 18716500 21773730
1.56913E+11 0.840363 4672.28 2001.634 21772800 18714870 21773740
1.57225E+11 0.8403747 4982.143 2901.887 21772800 18713240 21773740
1.57536E+11 0.8403863 4992.006 2902.137 21772800 18711630 21773740
1.57847E+11 0.8403878 5001.868 2002.388 21772800 18710010 21773740
1.568158E+11 0.8404083 5011.732 2902.635 21772800 18708420 21773740
1.5B47E+11 0.8404207 5021.585 2902.883 21772800 18706820 21773740
1.58781E+11 0.8404322 5031.458 2803.132 21772800 18705230 21773760
1.59092E+11 0.8404436 5041.321 2903.378 21772800 18703640 21773750
1.59403E+11 0.8404549 5091.184 2503.622 21772800 18702060 21773740
1.58715E+11 0.8404661 5081.047 2903.865 21772800 18700480 21773740
1.60026E+11 0.8404774 5070.91 2904.11 21772800 18698920 21773750
1.60337E+11 0.8404858 5080.773 2904.356 21772800 18697330 21773740
1.60648E+11 0.8404999 5090.636 2904.597 21772800 18685780 21773740
1.6096E+11 0.8405111 5100.499 2904.684 21772800 18694210 21773730
1.61271E+11 0.8405225 5110.362 2905.088 21772800 18692640 21773760
1.61582E+11 0.8405336 5120.225 2905.328 21772800 18691090 21773750
1.61893E+11 0.8405445 5130.088 2905.566 21772800 18688550 21773740
1.62205E+11 0.8405555 5139.951 2005.802 21772800 18688030 21773740
1.62516E+11! 0.8405666 5149.814 2906.042 21772800 186586490 21773750
1.62827E+11 0.8405774 5158.677 2906.278 21772800 18684980 21773760
1.63138E+11 0.8405883 5169.54 2806.513 21772800 18683450 21773730
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1.6345E+11 0.8405992 5179.403 2906.75 21772800 18681840| 21773750
1.63781E+11 0.84061 5188.266 2908.985 21772800 18680440 21773780
1.64072E+11 0.8406208 51498.129 2807219 21772800 18678930 217737501
1.64383E+11 0.8406315 5208.982 290745 21772800 18677440 21773750

1.64695E+11 0.8406422 5218.855 2007.683 21772800 18675940 21773740
1.65006E+11 0.8406528 5228.718 2907,914 21772800 18674460 21773750
1.65317E+11 0.8406637 5238.581 2808.149 21772800 18672040 21773730
1.65628E+11 0.8406741 5248.444 2908.376 21772800 18671490 21773740
1.6594E+11 0.8406847 5258.307 2908.606 21772800 18670010 21773740
1.66251E+11 0.8406953 5268.17] = 2908.8386 21772800 18668540 21773750
1.66562E+11 0.8407058 5278.033 2909.064 21772800 18667080 21773750
1.66873E+11 D.8407164 5287.895 2909.295 21772800 18665600 21773750
1.67185E+11 0.8407268 5297.758 - 2909.52 21772800 18664150 21773740
1.67496E+11 0.8407372 5307622 2909.747 21772800 18662690 21773740
1.87807E+11] = 0.8407477 5317.485 2909.975 21772800 18661240 21773750
1.68118E+11 0.840758 5327.348 2910.199 21772800 18659800 21773750
1.6843E+11 0.8407684 5337.211 '2910.424) 21772800 18658350 21773740
1.68741E+11 0.8407786 5347.074 2910.646| - 21772800 18656930 21773740
1.69052E+11 0.8407888 5356.937 2910.868 21772800 18655510 21773750
1.89363E+11 0.8407992 5356.8 2911.084 21772800 18654060 21773750
1.88675E+11 0.8408094 5376.663 2911.316( - 21772800 18652640 21773750
1.6898BE+11 0.8408185 5386.526 2911.535 21772800 18651230 21773740
1.70297E+11 0.8408297 5396.389 2811.757 21772800 18649800 21773730
1.70608E+11 0.8408399 5406.252 2911.98 21772800 18648380 21773740
1.7092E+11 0.8408502 5416.115 2912.203 21772800 18646960 21773750 )
1.71231E+11 0.8408802 5425.979 2812.421 21772800 18645560 21773740 i
1.71542E+11 0.8408702 5435.841 2812.838! 21772800 18644180 21773740 :
1.71B53E+11 0.8408802 5445.704 2912.857 21772800 18642780 21773760

1.72165E+11 0.84089 5455.567 2813.07 21772800 18641400 21773740
1.72476E+11 0.8408 5465.43 2913.288 21772800 18640010 21773740
1.72787E+11 0.84091 5475.283 2913.506 21772800 18638630 21773760
1.73098E+11 0.8409199 5485.156 2913.721 21772800 18637250 21773750

1.7341E+11 0.8409256 5485.02 2913.933 21772800 186358580 21773750

1.73721E+11 0.8409395 5504.882 2914.149 21772800 18634510 21773750
1.74032E+11 0.8409492 5514.746 2914.359 21772800 18633160 21773740
1.74343E+11 0.840959 5524.608 2814.573 21772800 18631800 21773750
1.74655E+11 0.8409687 5534.472 2914.785 21772800 18630450 21773760
| 1.74966E+11 0.8409784 5544.334 2914.995 21772800 18628100 21773750
1.7527T7E+11 0.840988 5554.197 2815.205 21772800 18627750 21773740
1.7558BE+11 0.8408976 5564.081 2815.414 21772800 18626410 21773740
1.759E+11 0.8410074 5573.923 2815.628 21772800 18625060 21773760
1.76211E+11 0.8410169 55B83.787 2815.835 21772800 18623730 21773750
1.76522E+11 0.8410264 5553.649 2916.043 21772800 18622400 21773740
1.76833E+11 0.841036 5603.513 2916.252 21772800 18621060 21773740
1.77145E+11 0.8410454 5613.375 2916.456 21772800 18619750 21773730
1.77456E+11 0.841055 5623.239 2516.666 21772800 18618430 21773750
1.77767E+11 0.8410644 5633.102 2916.871 21772800 18617110 21773740
1.78078E+11 0.8410738 5642.965 2917.077 21772800 18615810 21773760
1.7839E+11 0.8410832 5652.828 2817.282 21772800 18614500 21773760
L 1.78701E+11 0.8410925 5662.69 2917.485 21772800| 18613200 21773750
- 1.79012E+11 0.8411019 5672554 2917.689 217728001 ~ 18611880 21773730
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1.79323E+11 0.8411112 5682.417 2917.893 21772800 18610600 21773759]
1.798358E+11 0.8411204 5682.28 2818.084 21772800 18609310 21773740
1.79%46E+11 0.8411297 5702.143 2018.297 21772800 18608020 21773750
1.80257E+11 0.841139 5712.006 2918.5 21772800 18606720 21773740
1.80569E+11 0.8411483 5721.869 28918.703 21772800 18605440 21773760

1.8088E+11 0.8411574 5731.732 2918.901 21772800 18604150 21773720
1.81191E+11 0.8411667 5741.585 2919.104 21772800 18602870 21773740
1.81502E+11 0.8411757 5751.458 2919.301 21772800 18601600 21773720
1.81814E+11 0.8411849 5761.321 29198.503 21772800 18600330 21773740
1.82125E+11 0.8411939 5771.184 2919.7| - 21772800 18599080 21773750
1.82436E+11 0.8412033 5781.047 2919.904 21772800 18597780 21773750
1.82747E+11 0.8412122 5780.91 - 2920.1 21772800 18596540 21773760
1.83058E+11 0.8412212 5800.773 2820.296 21772800 18585280 21773740

1.8337E+11 0.8412302 5810.636 2920.483 21772800 18584020 21773740
1.83681E+11 0.8412393 2820.499 2920.691 21772800 18592760 21773740
1.83992E+11 0.8412483 5830.362 2920.888 21772800 18591510 21773740
1.84304E+11| . 0.8412572 5840.225 2921.084 21772800 18590280 21773760
1.84615E+11| - 0.8412662 5850.088 2921.281 21772800 18589020 21773760
1.84826E+11 0.841275 5859.951 2921.472 21772800 18587790 21773740
1.85237E+11 0.8412839 5869.814 2921.668 21772800 18586550 21773750
1.85548E+11 0.841293 5878.677 2821.866 21772800 18585280 21773740

1.8586E+11 0.8413018 5889.54 2822.058 21772800 18584060 21773750
1.86171E+11 0.8413109 5899.403 2922.259 21772800 18582780 21773750
1.86482E+11 0.8413195 5909.266 2022.447 21772800 18581600 21773750
1.86794E+11 0.8413282 5919.128 2822.637 21772800 18580380 21773740
1.87105E+11 0.8413389 5$g28.992 2922.828 21772800 18578170 21773740
1.87416E+11 0.8413455 5938.855 2923.016 21772800 18577970 21773740
1.87727E+11 0.8413544 5948.718 2823.211 21772800 18576730 21773740
1.88038E+11 0.841363 5958.581 2823.399 21772800 18575540 21773740

1.8835E+11 0.8413719 5968.444 2823.594 21772800 18574300 21773740
1.88661E+11 0.8413803 5978.307 2923.778 21772800 18573140 21773750
1.88972E+11 (.8413889 5988.17 2923.866 21772800 18571930 21773730
1.89284E+11 0.8413975 5998.033 2924.156 21772800 18570740 21773750
1.89585E+11 0.841408 6007.885 2924.341 21772800 18589550 21773740
1.889906E+11 0.8414146 6017.759 2924.529 21772800 18568360 21773740
1.90217E+11 0.841423 6027.622 2924.713 21772800 18567190 21773740
1.90529E+11 0.8414315 6037.485 2924.9 21772800 18566010 21773750

1.9084E+11 0.84144 5047.348 2925.087 21772800 18564820 21773740
1.81151E+11 0.8414484 6057.211 2825.271 21772800 18563660 21773750
1.91462E+11 0.8414569 6067.074 20826.457 21772800 18562480 21773750
1.91774E+11 0.8414654 6076.937 2925.644 21772800 18561300 21773760
1.92085E+11 0.8414739 6086.8 2925.83 21772800 18560110 21773750
1.92396E+11 0.8414825 6096.663 20826.019 21772800 18558910 21773750
1.92707E+11 0.8414515 §106.526 2926.217 21772800 18557660 21773750
1.93019E+11 0.8414998 6116.389 2526.388 21772800 18556510 21773750

1.9333E+11 0.8415081 5126.252 2826.58 21772800 18555350 21773740
1.93641E+11 0.8415163 6136.115 2826.76 21772800 18554210 21773740
1.93952E+11 0.8415249 6145.973 2326.948 21772800 18553010 21773740
1.94264E+11 0.8415329 6155.841 2827.124 21772800 18551890 21773730
1.94575E+11 0.8415412 6165.704 2927.306 21772800 18550740 21773730
1.94886E+11 0.8415498 6175.567 2927.496 21772800 18548550 21773750
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1.85197E+11 0.8415581 6185.43 2827.678 21772800 18548400 21773750
1.85509E+11 0.841566 6195.283 2927.852 21772800 18547280 21773750
1.9582E+11 0.8415742 6205.156 2928.031 21772800 18546160 21773750
1.86131E+11 0.8415824 §215.02 2928.212 21772800 18545020 21773780
1.968442E+11 0.8415805 6224882 2928.39 21772800 18543880 21773740
1.96754E+11 0.8415986 6§234.746 2928.567 21772800 18542750 21773730
1.97065E+11 0.8416068 5244.608 2928.747 21772800 18541620 21773740
1.97376E+11 0.8416151 6254.472 2928.528 21772800 18540470 21773740
1.97687E+11 0.841623 5264.334 2929.104 21772800 18539370 21773750
1.97998E+11 0.8416318 6274.197 2820.299 21772800 18538130 21773750
1.9831E+11 0.8416402 £284.061 2928.481 21772800 18536980 21773750
1.88621E+11 0.8416482 6283.823 2828.658 21772800 18335860 21773750
1.89B932E+11 0.8416564 6303.787 2929.837 21772800 18534710 21773730
1.99244E+11 0.8416647 6313.649 2930.01¢ 21772800 18533570 21713740)
1.99555E+11 0.8416728 6323.513] 2930.188 21772800 18532440 21773740
1.98866E+11 0.8416817 6333.375 2930.394 21772800 18531210 21773760
2.00177E+11 0.8416913 5343.238 2830.605 21772800 185298870 21773750
2.00488E+11 0.8417006 8353.102 25830.81 21772800 18528580| - 21773760|.
2.008E+11 0.8417082 6362.965 2930979 21772800 18527510 21773750
2.01111E+11 0.8417161 6372.828 2931.151 21772800] 18526420 21773750
2.01422E+11 0.841724 6382.69 2031.324 21772800 18525320 21773740
2.01734E+11 0.8417325 6392.554 2931.511 21772800 18524140 21773740
2.02045E+11 0.8417411 5402.417 2831.7 21772800 18522840 21773740
2.02356E+11 0.841748 6412.28 2831.875 21772800 18521840 21773740
2.02667E+11 0.8417574 £6422.143 2932.06 21772800 18520680 21773760
2.02979E+11 0.8417656 6432.006 2932.238 21772800 18518540 21773740
2.0329E+11 0.8417736 5441.869 2932 417 21772800 18518430 21773780
2.03601E+11 0.8417816 6451.732 2932.592 21772800 18517320 21773760
2.03912E+11 0.8417885 5461.595 2932.766 21772800 18516200 21773730
2.04224E+11 0.8417979 6471.458 2932.951 21772800 18515040 21773740
2.04535E+11 (.8418071 6481.321 2933.154 21772800 18513760 21773740
2.04B46E+11 0.8418148 65491.184 2933.323 21772800 18512690 21773740
2.05157E+11 0.8418238 6501.047 2933.522 21772800 18511440 21773740
2.05469E+11 0.8418316 6510.91 2933.694 21772800 18510360 21773750
2.0578E+11 0.8418403 6520,773 2933.885 21772800 18509160 21773760
2.06091E+11 0.8418483 £530.636 2934.062 21772800 18508030 21773740
2.06403E+11 0.8418565 6540.499 2834.241 21772800 18506900 21773740
2.06714E+11 0.8418637 6550.362 2934.401 21772800 18505900 21773750
2.07025e+11 0.8418717 6560.225 2834.577 21772800 18504790 21773750
2.07336E+11 0.8418801 6570.088 2934.762 21772800 18503610 21773730
2.07648E+11 0.8418888 6579.951 2834.954 21772800 18502410 21773750
2.07959E+11 0.8418971 6589.814 2835.136 21772800 18501260 21773740
2.0827E+11 0.8418052 6588.677 2935.315 21772800 18500130 21773740
2.08581E+M1 D.8419138 £609.54 2935.508 21772800 18498930 21773750
2.0B893E+11 0.8419218 £6619.403 2935.682 21772800 18497820 21773740
2.09204E+11 0.8419302 6629.266 2935.867 21772800 18496650 21773740
2.09515E+11 0.8418385 6639.129 2836.05 21772800 18495500 21773740
2.09826E+11 0.8419461 6648.892 2836.218 21772800 18494450 21773760
2.10138E+11 0.8419548 6658.855 2936.41 21772800 18493240 21773750
2.10449E+11 0.8419631 6668.718 2836.583 21772800 18492080 21773750
2.1076E+11 0.8419718 65678.581 2536.78 21772800 18490800 21773740
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211071E+11 0.8419801 6688.444 2936.968 21772800 18489720 21773740
2.11383E+11 0.8415884 6698.307 2937.151 21772800 18488570 21773740
2.11694E+11 0.8419968 6708.17 2937337 21772800 18487400 21773750
2.12005E+11 0.8420046) 6718.033 2937.509 21772800 18486310 21773740
2.12316E+11 0.8420132 5727.896 2937.699 21772800 18485120 21773740
2.12628E+11 0.8420218 6737.759 2937.889 21772800 18483830 21773750
2.12938E+11 0.8420304 6747.622 2938.073 21772800 18482780 21773760
2.1325E+11 0.8420388 6757.485 2838.265 21772800 18481560 21773740
2.13561E+11 0.8420473 6767.348 2938.452 21772800 18480380 21773740
2.13873E+11 0.8420557 6777.211 2938.637 21772800 18479220 21773740
2.14184E+11 0.8420643 6787.074 2938.828 21772800 18478020 21773750
2.14485E+11 0.8420725 6796.937 2938.009 21772800 18476880 21773740
2.14806E+11 0.8420817 6806.8 2939.213 21772800 18475600 21773750
2.15118E+11 0.8420909 6616.663 2939.416 21772800 18474330 21773750
2.15428E+11 0.8420994 6826.526 2939.604 21772800 18473140 21773740
2.1574E+11 0.8421088 6836.389 2939.811 21772800 18471840 21773740
2.16051E+11 0.842117 5846.252 2939.983 21772800 18470700 21773750
2.16363E+11 0.8421264 - 6856.115 2940.201 21772800 18469380 21773740
2.16674E+11 0.842135 6865.979 2940.391 21772800 18468180 21773740
2.16983E+11 0.8421441 6875.841 2940.592 21772800 18466930 21773740
2.17296E+11 0.8421524 §885.704 2940.776 21772800 18465790 21773760
2.17608E+11 0.84216 6885.567 2840.944 21772800 18464730 21773750
2.17918E+11 0.8421679 6905.43 2941.118 21772800 18463630 21773750
2.1823E+11 0.8421761 6915.293 2041.3 21772800 18462500 21773780
2.18541E+11 0.8421842 6925156 2841.479 21772800 18461360 21773740
2.18883E+11 0.8421925 §835.02 2941.663 21772800 18460200 21773730
2.19184E+11 0.8422018 5944 .882 2841.87 21772800 18458820 21773760
2.19475E+11 0.8422098 £954.746 2942.046 21772800 18457800 21773730
2.19786E+11 0.8422183 5964.608 2942.234 21772800 18456620 21773730
2.20098E+11 0.842227 6974.472 2942427 21772800 18455420 21773750
2.20409E+11 0.8422354 6984.334 2942613 21772800 18454260 21773760
2.2072E+11 0.8422441 6994.197 2942.805 21772800 18453050 21773750
2.21031E+11 0.8422523 7004.061 2042.088 21772800 18451910 21773760
2.21343E+11 (0.8422609 7013.923 2843.178 21772800 18450710 21773750
2.21654E+11 0.8422608 7023.787 2843.375 21772800 18449480 21773750
2.21965E+11 0.8422777 7033.649 2943.55 21772800 18448380 21773750
2.22276E+11 0.8422851 7043.513 2943.714 21772800 18447360 21773760
2.22588E+11 0.8422931 7053.375 2943.891 21772800 18446240 21773750
2.22899E+11 0.8423014 7063.238 2544.076 21772800 18445090 21773760
2.2321E+11] - 0.8423098 7073.102 2944261 21772800 18443810 21773730
2.23521E+11 0.8423184 7082.965 2944.452 21772800 18442730 21773750
2.23833E+11 0.8423269 7082.828 2044.64 21772800 18441550 21773750
2.24144E+11 0.8423353 7102.69 2544.826 21772800 18440380 21773740
2.24455E+11 0.8423434 7112.554 2945.006 21772800 18439250 21773740
2.24766E+11 0.8423529 7122.417 2945.218 21772800 18437940 21773760
2.2507BE+11 0.842361 7132.28 2945.396 21772800 18436810 21773740
2.25383E+11 0.8423697 7142.143 2045.589 21772800 18435800 21773740 .
2.257E+11 0.8423783 7152.006 2945.781 21772800 18434400 21773740
2.26011E+11 0.8423868 7161.868 2845.969 21772800 18433220 21773730
2.26323E+11 0.8423944 7171.732 2946.138 21772800 18432170 21773740
2.26634E+11 0.8424024 7181.585 . 2946.315 21772800 18431070 21773750
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2.26945E+11 0.8424116 7191.458 2946.519 21772800 18428780 21773740
2.27256E+11 0.8424206 7201.321 2946.719 21772800 18428540 21773750
2.27568E+11 0.8424301 7211.184 2946.93 21772800 18427220 21773750
2.278T9E+11 0.8424392 7221.047 2947132 21772800 18425960 21773750

2.2819E+11 0.8424482 7230.91 2947.331 21772800 18424700 21773730
2.2B501E+11 0.8424569 7240.773 2847.525 21772800 18423450 21773740
2.28813E+11 0.8424658 7250.636 2947.723 21772800 18422270 21773760
2.29124E+11 0.8424743 7260.499 2947.911 21772800 18421080 21773750
2.28435E+11 0.8424833 7270.362 2848.111 21772800 18419840 21773750
2.29746E+11 0.8424392 7280.225 2948.304 21772800 18418630 21773740
2.30058E+11 0.8425002 7280.088 2948.487 21772800 18417480 21773740
2.30369E+11 0.84231 7299.951 2948.704 21772800 18416130 21773740

2.3068E+11 0.8425197 7300.814 294892 21772800 18414780 21773740
2.30991E+11 0.8425295 7319.677 2049.138 21772800 18413420 21773740
2.31303E+11 0.8425389 7320.54 2848.247 21772800 18412120 21773750
2.31614E+11 0.8425458 7339.403 2849.501 21772800 18411160 21773750
2.31925E+11 0.8425546 7349.266 2949.697 21772800 18409940 21773760
2.32236E+11 0.8425642 7359.129 2949.91 21772800 18408610 21773750
2.3254BE+11 0.8425718 7368.992 2950.079 21772800 18407550 21773750
2.32859E+11 0.8425806 7378.855 2850.275 21772800 18406330 21773750

2.3317E+11 0.8425905 7388.718 2950.485 21772800 18404950 21773740
2.33482E+11 0.8425984 7398.581 2850.67 21772800 18403850 21773730
2.33793E+11 0.8426075 7408.444 2850.873 21772800 18402600 21773750
2.34104E+11 0.8426155 7418.307 2951.051 21772800 18401480 21773740
2.34415E+11 0.842625 742817 2951.263 21772800 18400170 21773750
2.34727E+11 0.842634 7438.033 2851.463 21772800 18388920 21773750
2.35038E+11|-  0.B426428 7447.896 2951.658 21772800 18387690 21773730
2.35349E+11 0.8426506 7457.759 20951.832 21772800 18396610 21773740

2.3566E+11 0.8426552 7467.622 2952.023 21772800 18395430 21773750
2.35972E+11 0.8426681 7477.485 2952.222 21772800 18394190 21773750
2.36283E+11 0.8426771 7487.348 2852.423 21772800 18392840 21773750
2.36594E+11 0.8426859 7487.211 2952.618 21772800 18391720 21773750
2.36905E+11 0.8426946 7507.074 2952.812 21772800 18380520 21773760
2.37T217E+11 0.8427019 7516.937 2852.975 21772800 18389500 21773750
2.37528E+11 0.8427104 7526.8 2053.163 21772800 18388320 21773740
2.37839E+11 0.8427189 7536.663 2053.353 21772800 18387140 21773740

2.3815E+11 0.8427277 7546.526 2953.55 21772800 18385510 21773740
2.38462E+11 0.8427358 7556.389 20953.73 21772800 18384790 21773740
2.38773E+11 0.8427448 7566,252 2953.931 21772800 18383540 21773740
2.38084E+11 0.8427539 7576.115 2854.133 21772800 18382280 21773740
2.39395E+11 0.8427623 7585.879 2854.32 21772800 18381120 21773740
2.39707E+11 0.8427714 7595.841 2954.524 21772800 18379860 21773750
2.40018E+11 0.8427799 7605.704 2954.712 21772800 18378680 21773740
2.40329E+11 0.8427889 7815.567 2954.913 21772800 18377430 21773740
- 2.4064E+11 0.8427977 7625.43 2855.11 21772800 18376220 21773760
2.40952E+11 0.8428075 7635.293 2955328 21772800 18374860 21773750
2.41263E+11 0.8428152 7645.156 2955.5M1 21772800 18373780 21773750
2.41574E+11 0.8428234 7655.02 2955.683 21772800 18372640 21773740
2.41885E+11 0.8428331 7664882 28559 21772800 18371300 21773750
2.42197E+11 0.8428426 7674, 746 2956.111 21772800 18369980 21773740
2.42508E+11 0.8428526 7684.608 2956.335 21772800 18368600 21773750
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2.42819E+11 0.8428622 7694.472 2056.549 21772800 18367270 21773750
2.4313E+11 0.8428711 7704 334 2956.749 21772800 18366020 217737590
2.43442E+11 0.8428802 7714.197 2856.951 21772800 18364770 21773750
2.43753E+11 0.8428389 7724.061 2957.145 21772800 18363560 21773740
2.44064E+11 0.8428975 7733.923 2957.337 21772800 18362370 21773740
2.44375E+11 0.84289056 T7743.787 2857.518 21772800 18361240 21773740
2.44687E+11 0.8429151 7753.648 2857.731 21772800 18359830 21773750
2.44988E+11 0.842925 7763.513 2857.852 21772800 18358550 21773740
2.45309E+11 0.8429349 7773.375 2958.173 21772800 18357190 21773760
2.4562E+11 0.842944 7783238 2858.377 21772800 18355920 21773750
2.45932E+11 0.8428523 7783.102 2958.562 21772800 18354770 21773750
2.46243E+11 0.8429622 7802.965 2858.783 21772800 18353400 21773750
2.46554E+11 0.842971 7812.828 20958.98 21772800 18352180 21773750
2.46865E+11 0.8429799 7822.69 2958.179 21772800 18350850 21773760
2.47177E+11 0.84208883 7832.554 2959.367 21772800 18349780 21773750
2.4748BE+11 0.8429975 7842417 29859.575 21772800 18348480 21773750
2.47799E+11 0.8430063 7852.28 2959.769 21772800 18347280 21773750
2.4811E+11 0.8430151 7862.143 28959.965 21772800 18346060 21773740
2.4B422E+11 0.8430244 7872.006 28860.173 21772800 18344780 21773750
2.4B733E+11 0.8430333 7881.869 2960.373 21772800 18343540 21773750
2.49044E+11 0.8430429 7891.732 2960.588 21772800 18342210 21773750
2.49355E+11 0.8430513 7901.585 2860.776 21772800 18341050 21773750
2.49667E+11 0.8430601 7911.458 2960.972 21772800 18330830 21773750
2.49978E+11 0.8430698 7921.321 2961.189 21772800 18338480 21773740
2.50289E+11 0.8430786 7931.184 2961.387 21772800 18337260 21773750
2.506E+11 0.8430878 7941.047 2961.592 21772800 18335980 21773730
2.50912E+11 0.843088 7950.91 2961.821 21772800 18334580 21773750
2.51223E+11 0.843108 7960.773 2862.045 21772800 18333190 21773750
2.51534E+11 0.8431178 7970.636 2962.264 21772800 18331820 21773730
2.51845E+11 0.843128 7980.499 2962.493 21772800 18330420 21773750
2.52157E+11 0.8431376 7980.362 2962.708 21772800 18328080 21773740
2.52468E+11 0.8431466 8000.225 2962.91 21772800 18327830 21773740
2.52T79E+11 0.8431584 8010.088 2963.129 21772800 18326480 21773750
2.5308E+11 0.8431664 8019.851 2963.353 21772800 18325100 21773750
2.53402E+11 D.8431768 8029.814 2963.586 21772800 18323660 21773750
2.53713E+11 0.8431867 8039.677 2963.807 21772800 18322280 21773740
2.54024E+11 0.843157 8049.54 2964.039 21772800 18320840 21773730
2.54335E+11 0.8432071 8059.403 20964266 21772800 18319450 21773750
2.54647E+11 0.843217 B069.266 2964.488 21772800 18318090 21773760
2.54958E+11 0.5432259 8079.129 2964.687 21772800 18316850 21773750
2.55269E+11 0.8432357 8088.982 2964.906 21772800 18315490 21773740
2.5558E+11 0.843246 B098.855 2965.137 21772800 18314060 21773740
2.55892E+11 0.8432558 8108.718 2965.358 21772800 18312700 21773740
2.56202E+11 0.8432658 8118.581 2565.581 21772800 18311320 21773740
2.56514E+11 0.8432754 B128.444 2965.798 21772800 18309990 21773750
2.56825E+11 0.8432857 8138.307 2966.028 21772800 18308560 21773740
2.57137E+11 0.8432948 B148.17 2866.233 21772800 18307300 21773740
2.57448E+11 0.8433046 8158.033 2066.452 21772800 18305950 21773750
2.57759E+11 0.8433145 B8167.896 2966.676| - 21772800 18304570 21773750
2.5807E+11 0.8433248 B177.759 2966.906 21772800 18303140 21773740
2.58382E+11 0.843335 8187.622 2967.135 21772800 18301730 21773740
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2.586893E+11 0.843345 8197.485 2867.36 21772800 18300340 217734
2.58004E+11 0.8433557 8207.349 2967.601 21772800 18298870 21773760
2.59315E+11 0.8433657 B217.211 2967.825 21772800 18297490 21773760
2.59627E+11 0.8433758 8227.074 2068.052 21772800 18296080 21773740
2.58938E+11 0.8433861 8236.938 2068.284 21772800 18294670 21773770
2.60249E+11 0.8433957 8246.8 2068.489 21772800 18293330 21773750
2.60561E+11 0.8434062 8256.663 2968.735 21772800 18291870 21773740
2.60872E+11 0.8434165 8266.526 2868.967 21772800 18280440 21773740
2.61183E+11 0.843427 8276.39 2969.203 21772800 18288990 21773750
2.61494E+11 0.8434373 8286.2582) ©  2969.435 21772800 18287570 21773760
2.61806E+11 0.8434471 B296.115 29598.654 21772800 18286210 21773740
2E2117E+11 0.8434573 8305.979 20969.884 21772800 18284790 21773740
2.62428E+11 0.8434671 B315.841 2970.105 21772800 18283440 21773750
2.62735E+11 0.8434751 - B325.704 2970.284 21772800 18282330 21773740
2.63051E+11| - 0.8434829| = 8335567 2970.46 21772800 18251250 21773750
2.63362E+11 0.8434925 8345.431 2970.676) - 21772800 18279920 21773750
2.63673E+11 0.8435017 8355.283] - 2970.883| .. - 21772800 18278650|  : 21773750) -
2.53984E+11 0.843511) - 8385.156| - 2971.092| - 21772800 - 18277360|-. - 21773740| -
2.64236E+11 0.8435213|° - 8375.02 2871.324 21772800 18275940 21773750
2.64607E+11 0.8435313 8384.883 2971.55 21772800 18274560 21773760
2.64918E+11 0.8435398 8394.745 2971.74 21772800 18273360 21773730
2.65228E+11 0.8435501 8404.608 2971.872 21772800 18271950 21773750
2.65541E+11 0.8435606 8414.472 2972.208 21772800 18270500 21773750
2.65852E+11 0.8435699 8424.335 2972.418 21772800 18268200 21773740
2.66163E+11 0.84358 8434.197 2872.646 21772800 18267810 21773750
2 B64T4E+11 0.8435889 8444.061 20972.846 21772800 18266580 21773750
2.66786E+11 0.843598 8453.924 2873.052 21772800 18265310 21773740
2.67097E+11 0.84386088 8463.785 2873.295 21772800 18263820 21773750
2.67408E+11 0.8436189 8473.649 2973.523 21772800 18262420 21773750
2671M9E+11 0.8436294 8483.513 2973.76 21772800 18260880 21773770
2.68031E+11 0.8436397 8493.376 2973.991 21772800 18259550 21773750
2.68342E+11 0.8436493 8503.238 20874.208 21772800 18258210 21773740
2.66653E+11 0.8436594 8513.102 2974 436 21772800 16256810 21773740
2.68964E+11 0.8438683 8522.985 2974.636 21772800 18255580 21773740
2.69276E+11 0.8436785 B532.827 2974.866 21772800 18254170 21773740
2.69587E+11 0.8436888 8542.69 2975.098 21772800 18252750 21773740
2.69898E+11 0.8436994 8552.554 2975.338 21772800 18251280 21773750
2.70208E+11 0.8437085 8562.417 2975.566 21772800 18249880 21773750
2. 70521E+11 0.8437198 8572.279 2975.798 21772800 18248450 21773740
2.70832E+11 0.84373 8582.143 2876.028 21772800 18247040 21773740
2.71143E+11 0.8437405 8592,006 2976.266 21772800 18245590 21773750
2.71454E+11 0.8437511 B601.869 2976.504 21772800 18244120 21773730
2.71766E+11 0.8437616 8611.731 2976.742 21772800 18242670 21773750
2.72077E+11 0.8437705 8621.595 2976.943 21772800 18241440 21773750
2.72388E+11 0.8437801 8631.458 2977.16 21772800 182401107 21773750
2.72698E+11 0.8437807 8641.32 2877.389 21772800 18238640 21773740
2.73011E+11 0.8437996 8651.184 2977.6 21772800 18237410 21773740
2.73322E+11 0.8438092 8661.047 2877.817 21772800 18236080 21773740
2.73633E+11 0.8438191 8670.91 2978.04 21772800 18234720 21773750
2.7