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ABSTRACT

The BRINEMIG brine migration code was used to predict rates and
quantities of brine migration to a waste package .emplaced in a high-level
nuclear waste repository in salt. The BRINEMIG code is an explicit time-
marching finite-difference code which solves a mass balance equation and uses
the Jenks equation to predict velocities of brine migration. Predictions were
made for the seven potentially acceptable salt sites under consideration as
locations for the first U.S. high-level nuclear waste repository. Predicted
total quantities of accumulated brine were on the order of 1 m3 brine per
waste package or less. In general, less brine accumulation is expected at
domal salt sites because of the lower initial moisture contents relative to
bedded salt sites. Also, less total accumulation of brine is predicted for
spent fuel than for commercial high-level waste because of the lower
temperatures generated by spent fuel.
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FOREWORD

The National Waste Terminal Storage Program was established in 1976 by
the U.S. Department of Energy's predecessor, the Energy Research and Develop-
ment Administration. In September 1983, this program became the Civilian
Radioactive Waste Management (CRWM) Program. Its purpose is to develop tech-
nology and provide facilities for safe, environmentally acceptable, permanent
disposal of high-level waste (HLW). HLW includes wastes from both commercial
and defense sources, such as spent (used) fuel from nuclear power reactors,
accumulations of wastes from production of nuclear weapons, and solidified
wastes from fuel reprocessing.

The information in this report pertains to the performance assessment
studies of the Salt Repository Project of the Office of Geologic Repositories
in the CRWM Program.
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1.0 INTRODUCTION

This report is the second in a series of four topical reports providing
analyses of a waste package and its near-field environment for expected condi-
tions in a high-level nuclear waste repository in salt. "Expected conditions"
refers to the conditions in the repository which are expected assuming the
repository remains isolated and undisturbed. The reports present results for
the seven salt sites under consideration as locations for the first U.S. high-
level nuclear waste repository, and they are intended to support analyses
presented in the environmental assessments for the seven sites.

The only means by which a waste package emplaced in a salt repository is
expected to fail is if sufficient brine is available to corrode through the
corrosion allowance of the waste package container material. Predictions of
waste package lifetime are made by assuming that the amount of corrosion is
limited by the amount of brine available to react stoichiometrically with the
container material. The rate of corrosion is generally limited by the rate at
which brine reaches the waste package container. Two critical parameters in
the assessment of waste package performance are therefore the quantity of
brine which will reach a waste package and the rate at which it will arrive.

This report describes the use of the BRINEMIG brine migration code to
predict quantities and rates of brine migration for the seven salt sites and
for two waste form types: commercial high-level waste (CHLW) and spent fuel.
Information that BRINEMIG requires about the thermal environment surrounding
the waste packages was provided by the TEMPV5 code (McNulty, 1987). The
results of the brine migration analyses were provided to the WAPPA code for
assessments of waste package performance (Jansen, 1987).

The appendixes of this report provide additional documentation for the
BRINEMIG code.






2.0 THE BRINE MIGRATION PHENOMENON

This chapter presents a brief description of brine migration and a dis-
cussion pertinent to the modeling effort described in later chapters of this
report. A thorough review of the literature on brine migration is presented
by Jenks and Claiborne (1981).

Natural salt deposits contain brine, trapped along crystal boundaries and
in small inclusions within the salt crystals. When heat is applied to salt,
these inclusions have been observed to migrate toward the heat source. High-
level nuclear waste generates heat and is therefore expected to attract brine
when emplaced in salt. This is a concern in waste package performance assess-
ment; if enough brine migrates to the waste package container, the resulting
corrosion can cause the package to fail.

Two types of brine migration have been observed, corresponding to the two
ways in which brine is trapped in the salt. The first is intracrystalline
migration, which consists of the migration of individual brine inclusions
toward the heat source. The second is intercrystalline migration, which
consists of brine movement along the crystal boundaries.

Intracrystalline migration is fairly well understood. When a thermal
gradient is applied to a brine inclusion, the solubility of salt in the brine
increases at the hotter face of the inclusion. The result is dissolution of
salt at this face. The dissolved salt is transported across the inclusion to
the cooler face, causing the brine there to become supersaturated. Precipi-
tation of salt at the cooler face of the inclusion results. Through this
continuing process of dissolution, transport, and precipitation, the brine
inclusion slowly migrates through the salt crystal. Dissolution of salt at
the hot face is the rate-limiting step (Jenks and Claiborne, 1981).

Each inclusion migrates in this manner until it reaches a crystal inter-
face. At this point, intracrystalline migration is observed to stop. Except
under much higher thermal gradients than would be observed in a repository,
inclusions cannot migrate through a crystal boundary (Jenks, 1979). Instead,
the brine in the inclusion passes into the intercrystalline network and may
continue to migrate toward the heat source. Intercrystalline movement is not
as well understood, but is probably the result of pressure gradients. It has
generally been modeled assuming Darcy flow.

Brine inclusions that contain a significant vapor phase are of interest
because they migrate away from a heat source. This occurs through a continu-
ing process of evaporation of moisture and precipitation of salt at the hot
face, diffusion of water vapor through the vapor phase, dissolution of salt
by condensing moisture at the cool face, and transport of salt through the
liquid. Like all-liquid inclusions, they eventually reach a crystal boundary
which they are unable to cross at the thermal gradients expected in a reposi-
tory. For this reason, gas-1liquid inclusions do not present a mechanism for
radionuclide transport away from a waste package, except perhaps through a
single layer of crystals at the package surface. To perform a conservatively
high calculation of the rate of brine migration to a waste package, it is
generally assumed that all inclusions move toward the waste package.



Experimental observations of brine inclusion velocity under the influence
of a thermal gradient show a very wide data scatter. The velocity of a single
migrating inclusion can vary by a factor of four as the inclusion moves
through a salt crystal. The explanation offered by Olander et al. (1980) is
that dislocations which intersect the dissolving salt front increase the rate
of dissolution at the hot face. Because dissolution is the rate-1imiting
step, an increase in the rate of migration of the inclusion results.

Jenks (1972, 1979) analyzed available data on thermal gradient-induced
brine migration in salt and developed the Jenks equation to calculate maximum
velocities of brine migration:

log(V/G) = 0.00656 T - 0.6036 (2-1)

where
velocity of brine migration, cm/yr
temperature gradient, degrees C/cm

Vv
G
T = temperature, degrees C

Olander (1984) showed that the Jenks equation predicts velocities which are
very close to the theoretically-based maximum velocities of purely diffusion-
limited migration.

The Jenks equation was developed to give maximum velocities based on
available data on intracrystalline brine migration. No attempt was made
to model intercrystalline migration separately. Jenks (1979) proposed the
use of this equation for both intergranular and intragranular flow based on
the experimental observation that inclusions seem to become trapped at inter-
crystalline boundaries, thereby slowing the rate of brine migration to less
than that predicted by the Jenks equation. Claiborne et al. (1980) applied
the Jenks equation to the overall brine migration problem, including both
intracrystalline and intercrystalline flow, and attempted to vatidate their
code with Salt Block II data (Hohlfelder, 1980). The resulting code, called
MIGRAIN, modeled the data reasonably well.

Theoretical considerations indicate the existence of a threshold tempera-
ture gradient below which brine cannot migrate. Jenks and Claiborne (1981)
observed that the presence and distribution of brine inclusions in bedded salt
is a strong argument in favor of the existence of a threshold thermal grad-
jent. They presented estimates of values for the threshold gradient varying
with temperature and ranging up to 0.125°C/cm at a temperature of 100°C. The
concept of a threshold gradient in sodium chloride crystals is not universally
accepted, however (Roedder and Chou, 1982).



3.0 BRINE MIGRATION SIMULATION AT SEVEN SALT SITES

An explicit time-marching finite-difference code was developed to predict
rates of brine migration to a nuclear waste package. Called BRINEMIG, it uses
mass balances over a series of radial increments to develop concentration
profiles at evenly spaced time intervals and to calculate brine flow to the
package surface with time. The Jenks equation is used in the mass balance
calculations to calculate brine migration velocities. The brine migration
phenomenon is treated as a one-dimensional (radial) problem, and no differ-
entiation is made between intercrystalline and intracrystalline flow. The
BRINEMIG code is described in more detail in Appendix A of this report.

Seven potentially acceptable repository sites in salt were modeled, along
with two waste forms. Four of the sites are bedded salt sites (Deaf Smith
County, Texas; Swisher County, Texas; Davis Canyon, Utah; and Lavender Canyon,
Utah) and the other three are salt domes (Cypress Creek Dome, Mississippi;
Richton Dome, Mississippi; and Vacherie Dome, Louisiana). The waste forms
studied were CHLW and spent fuel from a pressurized water reactor (SFPWR). In
addition, studies were made with and without an assumed threshold gradient.
A11 28 combinations of cases were run using BRINEMIG.

3.1 CODE INPUT

Details of BRINEMIG input requirements are presented in Appendix B. A
detailed description of the input used for the 28 simulations performed for
this study is provided in Appendix C. This section provides a discussion of
the important input requirements of the code and how input values were
selected or obtained.

3.1.1 Temperatures Around the Waste Package

A waste package emplaced in salt is surrounded by a three-dimensional
thermal environment, but BRINEMIG can only perform calculations in the radial
direction. The selection of an appropriate temperature profile is therefore
very important. For these simulations, it was decided to select the profile
that would predict the highest flowrates, so that predicted results would be
conservatively high. It was therefore important to determine which parameters
have the greatest effect on brine flow.

According to the Jenks equation, brine flow is driven by the temperature
and the temperature gradient. Of the two, the temperature gradient provides
the greater effect on brine flowrate for the temperature range of interest.
(See the sensitivity study in Appendix A of this report.) Temperatures are
higher and temperature gradients around individual packages are lower when
packages are placed closer together. Where packages are farther apart, tem-
peratures are lower and temperature gradients around individual packages are
higher.

As presently conceived, all packages in a repository will be located in
parallel rooms along a single horizontal plane. They will be emplaced verti-
cally in boreholes drilled in the floors of the repository rooms. Within each



room, a single row of boreholes will be evenly spaced along the length of the
floor. The rooms will be spaced so that each waste package will be closer to
its neighbors in the same room than it will be to its neighbors in adjacent
rooms. For a waste package emplaced in a repository, the steepest temperature
gradients will therefore occur in the direction of a waste package in an
adjoining room, and the smallest temperature gradients will occur in the
direction of a waste package in the same repository room. Figure 3-1 illus-
trates this for CHLW at the Deaf Smith County site at 5 years after emplace-
ment. (The profiles represent temperatures at the package midplane.) The
one-dimensional profile at the midplane intersecting the package length and in
the direction facing an adjoining room of the repository was therefore
selected to represent each site.

The BRINEMIG code requires temperatures tabulated as a function of time
and radial distance. These are provided to BRINEMIG by TEMPV5 (McNulty,
1987). For two identical waste forms, assuming a uniform salt bed, a symmet-
rical temperature profile is expected between waste packages. A zero thermal
gradient is therefore expected at the midpoint between packages. Since the
Jenks equation predicts zero migration at a zero thermal gradient, calcula-
tions of brine migration need only be made from the package surface to midway
between packages to account for all migration to a package. This was the
range of the data supplied by TEMPV5. In practice, it was discovered that the
migration rate becomes negligible well before the midpoint is reached.

Figures 3-2 through 3-15 present temperature profiles from TEMPVS for
selected times. Profiles are presented for both waste form types (CHLW and
SFPWR) at each of the seven salt sites. McNulty (1987) provides details about
the TEMPVS simulations for all seven sites. Initially, CHLW shows higher
temperatures and steeper thermal gradients near the waste package. Tempera-
tures remain elevated longer for spent fuel.

3.1,2 Initial Water Content of Salt

BRINEMIG requires an initial moisture content of the salt. The amount of
brine that flows toward the waste package is directly proportional to the
assumed initial moisture content.

J. L. Means (Attachment A) performed conservative analyses to estimate
maximum moisture contents for the bedded salt sites. Means calculated maximum
available moisture contents of 4.14 and 4.56 volume percent for Deaf Smith
County and Swisher County, respectively, and 4.68 volume percent for Davis and
Lavender Canyons. Means reported much lower values for what he considered to
be more realistic conditions.

For the domal salts of the Gulf Coast region, Gevantman (1981, Table 1-4)
reported moisture contents between 0.91 and 0.02 weight percent for Avery
Island and 0.004 and 0.040 weight percent for Weeks Island salt. Roedder and
Chou (1982, pp. 2-8) suggested that a moisture content of 0.1 weight percent
(about 0.26 volume percent) is a conservatively high value for domal salts.

Because results predicted by BRINEMIG are directly proportional to the
initial moisture content selected, use of a high moisture content will over-
predict brine migration rates and quantities. To assure that brine migration
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quantities were not underpredicted, the calculations for the bedded salt sites
assumed an initial moisture content of 5.0 volume percent. For domal salts,
an initial moisture content of 0.5 volume percent was assumed. Homogeneous,
isotropic salt was assumed for all cases.

3.1.3 Threshold Temperature Gradient

Because the concept of a threshold temperature gradient is somewhat con-
troversial, calculations were performed with and without a threshold gradient.
This was done primarily to see how large an effect the threshold gradient
might contribute. The zero threshold gradient case will, of course, give the
highest calculated brine flows.

The largest threshold temperature gradient estimated by Jenks and
Claiborne (1981) was 0.125°C/cm, corresponding to temperatures of 100°C. This
value was used in simulations for all seven sites to determine what inhibiting
effect a threshold temperature gradient might have on brine flow.

3.1.4 Package Dimensions

The BRINEMIG code requires two pieces of information related to the waste
package. The first is the radjus across which flow is calculated, assumed for
the simulations of the seven salt sites to be equal to the waste package
radius.

The waste package radius was used because it maximizes inflow predicted
by the Jenks equation, due to the high temperatures and temperature gradients
occurring near the waste package. For CHLW, the package radius used was
0.445 m, and for spent fuel 0.4175 m was used.

The second piece of information required by BRINEMIG is an effective
package length., Package lengths of 3.679 m and 3.85 m were used for CHLW and
spent fuel, respectively. These lengths correspond to the actual waste form
lengths. They were not modified to account for the surface area at the
package ends because conservatism was already built into the simulation with
the selection of the temperature profile described in Section 3.1.1.

3.2 CODE RESULTS

Table 3-1 summarizes the amounts of brine accumulation predicted for the
seven salt sites. Figures 3-16 through 3-29 show brine accumulation as a
function of time for the seven sites and two waste forms, with and without a
threshold temperature gradient. The maximum amount of accumulated brine
predicted for any site is about 1 m3 per package.

The bedded sites show considerably more brine accumulation as a group
than the domal salt sites. This is because the moisture content which was
assumed for the bedded sites is 10 times higher than for the domal sites.
Predicted quantities of accumulated brine for the bedded salts are less than
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Table 3-1. Total Quantities of Accumulated Brine

Threshold Gradient, Accumulated Brine, m3
Site °C/cm CHLW SFPWR
Deaf Smith 0.125 0.85 0.41
County 0.0 0.95 0.75
Swisher 0.125 0.87 0.42
County 0.0 0.96 0.77
Davis Canyon 0.125 0.92 0.44
0.0 1.0 0.78
Lavender 0.125 0.92 0.44
Canyon 0.0 1.0 0.79
Cypress Creek 0.125 0.13 0.062
Dome 0.0 0.14 0.11
Richton Dome 0.125 0.17 0.082
0.0 0.18 0.14
Vacherie Dome 0.125 0.17 0.086
0.0 0.19 0.15

10 times higher than for domal salts. The difference is less than that
expected on the basis of the difference in initial moisture contents because
the domal sites are hotter, and higher temperatures drive more brine according
to the Jenks equation. The smaller variations in brine accumulation occurring
between sites of a similar salt type (bedded or domal) are a result of
differences in the temperature profiles expected to occur at each site.

Quantities of accumulated brine are consistently higher for CHLW than for
spent fuel. This is because of the higher initial temperatures expected for
CHLW. The threshold temperature gradient effect is more important for spent
fuel, though, because spent fuel stays hot longer than CHLW.

It is important to recognize that more site-specific information is
needed about the sources of moisture available for migration and the possible
mechanisms for movement of that moisture. The importance of moisture in the
backfill used during waste emplacement, possible release of moisture from
hydrated minerals, and the effects of clay interbeds and other impurities all
need to be examined closely to establish the conservatism of the BRINEMIG
model and its application.
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APPENDIX A
THE BRINEMIG CODE

A.1 THE MATHEMATICAL MODEL AND NUMERICAL METHODS

The BRINEMIG code was developed to predict rates of brine migration to
a heat source emplaced in salt. It performs mass balances for a series of
radial increments, using the Jenks equation (Jenks, 1979) to calculate the
velocity of brine movement:

log(V/G) = 0.00656 T - 0.6036 (A-1)
where
V = velocity of brine migration, cm/yr
G = temperature gradient, °C/cm
T = temperature, °C

Calculations are performed for a series of time steps, producing information
about the quantity of brine and rate at which it arrives as functions of time.

To calculate velocities with this equation, two pieces of information are
required for each radial increment. The first is a temperature, and the
second is a temperature gradient.

Temperatures are provided to BRINEMIG by TEMPV5. They are read in from
a file which Tists temperatures for a series of times and radial distances.
BRINEMIG converts the radial distances from the frame of reference of TEMPVS
to BRINEMIG. The first radial distance for which temperatures are reported
must correspond to the waste package radius. The last radius usually corres-
ponds to midway between waste packages, since the zero temperature gradient
which is expected at this midpoint means that the velocity of brine movement
will be zero. BRINEMIG interpolates semilogarithmically with both time and
temperature to estimate temperatures at the times and radii required.
Extrapolations are not performed.

The semilogarithmic interpolation scheme introduces slight discontinu-
ities to the temperature profile in the vicinity of data points read from the
input temperature file. These discontinuities then create irregularities in
the temperature gradient profiles. The BRINEMIG code approximates the tem-
perature gradient by assuming it is equal to the temperature drop over the
previous radial increment divided by the length of the radial increment. (The
only exception to this method for estimating the temperature gradient is at
the waste package surface where no previous radial increment exists. In this
case, the radial increment next to the package surface is divided by 10, and a
gradient is calculated through the first tenth of the increment.) The com-
bined effect of the irregular temperature and temperature gradient profiles is
an irregular profile of predicted moisture content through the salt for any
given point in time.

At each time increment the program steps over a series of radial incre-
ments from the package surface to a specified stopping point in the salt. For
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the mth radial increment and the nth time increment over a unit length, a
simple mass balance yields

IN = ouT + ACCUMULATION
AV
VmsnAmCn,m+1 = Ym-1,nPm-1¢n,m + (Cn+l,m - Cn,m) 3% (A-2)

where each subscripted V represents a velocity calculated by the Jenks equa-
tion; each subscripted c represents a volume fraction of moisture in the salt;
Avp is the volume of salt between the (m-1)th and mth nodes over a unit
length, equal to

1

avyp = 2mm(ar)2 (1 - ~5m (A-3)

where Ar is the radial increment; at is the time increment; and each
subscripted A represents the surface area through which brine is passing, over
a unit of waste package length, at the radial node indicated by the subscript.
The areas may be expressed as

>
=3
1

= 2amAr (A-4)

Am-1 = 2n(m-1)ar (A-5)
where m represents the radial increment number. Substituting Equations A-3,
A-4, and A-5 into Equation A-2 and solving for c gives the final brine
migration equation

1
(1- E)At Vm,nAt
Cn+1,m = Cn,m |1 - Vm-1,n L1 + Cn,m+1 — (A-6)
AY‘( T 2m Ar(l—ﬁ

Because no more brine may migrate out of a given radial increment than
was present at the start of a time interval, Equation A-6 is stable only when

(1- %)At
n-Ln — < 1 (A-7)
AT( - —2—lﬁ

The program has been designed to stop execution if the stability criterion is
exceeded. The parameters At and ar must be adjusted until stability is
assured.

A1l calculations so far have been performed for a unit length of waste

package. An effective package length must be provided to calculate brine
migration to the entire waste package. Flow into the borehole equals the flow
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out of the first radial increment. Therefore the quantity of accumulated
brine over the nth time increment, Q, is given by

Qn = VvoAt(Cn,l + Cn+l,1)/2 (A-8)
where subscript o indicates the package surface. The area may be expressed as
Ao = ZﬂroL (A—g)

where L is the effective package length and r, is the package radius. Substi-
tuting Equation A-9 into Equation A-8 gives

Qn = mrolVgat(cn,1 + cn+1,1) (A-10)

Summing Q over each time step gives the total brine accumulation at the
package surface with time.

A.2 CODE VERIFICATION

BRINEMIG Version 3.1 was thoroughly tested to verify that it is operating
correctly. Four major areas were covered during verification: (1) testing of
the conditional loops within the program, (2) testing of input/output effects
and results, (3) performance of a mass balance check on BRINEMIG code results,
and (4) comparison of BRINEMIG results with results from an analytical
solution to the brine migration model.

Testing correct operation in the first two areas was straightforward.
Conditional loops within the program stop program execution or cause the pro-
gram to exit from a loop when certain variables reach specified values. To
verify that the conditional loops within the program operated correctly, input
values were entered that caused a specific loop to stop program execution.
Testing input/output effects and resuits simply consisted of executing all
available output options to make sure that they provided appropriate output.

Testing for correct operation in the last two areas was not straight-

forward. The mass balance check and the comparison with analytical solution
model results are discussed separately in the following sections.

A.2.1 Mass Balance Check

To check for conservation of mass in the program, the volume of brine
accumulated at the borehole was compared to the volume of brine deleted from
the salt. To calculate the volume of brine deleted from the salt, the volumes
of brine lost from each radial increment over a time increment were summed.
The result was a slight discrepancy (less than 5 percent) over the first time
increment, decreasing to a negligible difference at long times. The initial
slight difference is attributable to the way BRINEMIG calculates flow into the
borehole. BRINEMIG calculates flow from Equation A-10, which averages the
concentration of brine in the salt over the time increment. Averaging the
concentration in this first radial increment rather than using the starting
concentration of brine accounts for the small differences between calculated
volumes of brine which occur at early times.
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A.2.2 Comparison With Analytical Solution Model Results

An analytical solution to the brine migration model was developed by
S. Bloom for the special case of a steady-state temperature profile in the
salt. Attachment B shows Bloom's derivation of his equation for cumulative
flow. Using the Jenks equation to define the velocity of brine migration and
applying Bloom's equation at the package radius rg gives

wr
FLOW = 52 [—{1—(2+ak)Vt/ro} 2/(2+ak) | 1] (A-11)
where
w = 2rlrg Vcgq
ro = package radius, cm
L = package length, cm
Co = initia] volume fraction of moisture in the salt, ml/cm3
V = -kro-(1+ak) exp(akln(RA) + aTA + b) = velocity of brine migration,
cm/yr
k = (TI-TA)/1n(RA/RI)
a = 0.006561n(10)
b = -0.60361n(10)
TI = temperature at the waste package-salt interface, cm
TA = ambient temperature, degrees C
RI = radius at the waste package-salt interface, cm
RA = radius at which ambient temperature is reached, cm
t = time, yr

Bloom's equation gives negative velocities and total flows, indicating that
brine flow is in the opposite direction to heat flow.

A brine migration problem with a steady-state temperature profile was
constructed to test BRINEMIG against Bloom's brine migration equation.
Variables were assigned values as follows: rg = 44.5 cm; L = 367.9 cm;

Co = 0.05 m]/cm3; TI = 300 degrees C; TA = 31.28 degrees C; RI = 44.5 cm;

RA = 1309.5 cm; and t = 100 years. Using these values with Equation A-11
gives a predicted total brine flow of 3913 Titers. When BRINEMIG was used to
estimate brine flow for this problem, using a radial increment equal to one-
half the package radius (achieved with BRINEMIG by setting NUMR equal to 2)
and a time increment DELT of 0.05 year, the predicted result was 4182 -l1iters
of brine accumulated at the waste package surface. The difference between the
two methods was 6.9 percent. The BRINEMIG result was expected to be slightly
higher because BRINEMIG was deliberately designed to overestimate temperature
gradients, and temperature gradients drive brine flow according to the Jenks
equation. Overall, agreement between the two methods was good.

Varying the values for NUMR and DELT will change the BRINEMIG prediction
somewhat. In particular, increasing NUMR (thereby decreasing the size of the
radial increment) will decrease the predicted quantity of brine flow, because
it will decrease the overestimation of the temperature gradients. Agreement
between the two methods could therefore be improved somewhat by varying values
for NUMR and DELT. The ability to vary these parameters is limited only by
the stability criterion defined by Equation A-7.
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A.3 PRELIMINARY VALIDATION

A preliminary validation was made with Salt Block II brine migration data
(Hoh1felder, 1980). The Salt Block II experiment (Hohlfelder, 1980) was a
brine migration study performed on a cylindrical salt sample from bedded salt
in southeastern New Mexico. The cylinder was 1 m high and 1 m in diameter,
and had a borehole along its axis that was roughly 0.8 m Tong and 0.13 m in
diameter. An electrical heater was placed in the borehole along with crushed
salt backfill, and a cooiing jacket was placed along the outside wall of the
cylinder. The ends of the cylinder were insulated.

When the heater and cooling jacket were turned on, brine began to migrate
toward the heat source. As the brine entered the borehole, dry nitrogen gas
was swept through the borehole to carry the moisture away. The rate at which
moisture entered the borehole was determined by analyzing the exiting gas
stream for moisture content. By this means a data set of brine migration
versus time was developed.

The heater output was changed periodically so that the effect of temper-
ature on brine migration rate could be determined. First the heater output
was raised, then lowered, in discrete steps. The resulting sudden temperature
changes apparently stressed the salt, because relatively rapid, short-term
flowrates resulted. The increased flow was particularly noticeable in the
second phase of the experiment, when temperatures were reduced. Since sudden
temperature drops are not expected, the large transient flows associated with
temperature drops are not realistic for a repository. Therefore only the
first phase of the Salt Block II experiment, in which temperatures were raised
in discrete steps, was modeled in this validation exercise.

Temperature profiles for the Salt Block II study were calculated by a
two-dimensional thermal model and confirmed with thermal data taken during the
course of the experiment (George, 1980). The results of the model were pub-
lished in a more detailed form by Hohlfelder (Hohlfelder, 1980). To validate
BRINEMIG, the temperature profiles provided by George's thermal model were
used to represent the Salt Block II system. BRINEMIG was used to interpolate
semilogarithmically between the temperatures George predicted at the borehole
and the outside surface of the cylinder. George's model divided the heater
length into eight segments. Individual simulations were run with BRINEMIG for
the eight segments, and the results were summed to provide an estimate of
total brine accumulation at the heater. Table A-1 Tists the dimensions of the
salt segments assumed. Tables A-2 to A-9 1ist the temperatures selected from
George's (1980) results for use in the simulations. Figure A-1 compares the
results of semilogarithmic interpolation as performed by BRINEMIG to the
results of George's thermal model for one of the heater segments at the
highest heater output. This figure was selected to illustrate the greatest
difference which can be expected between the BRINEMIG interpolation and
George's results. The agreement between the two models is reasonable,
justifying the use of these semilogarithmic interpolations.

For input to BRINEMIG, an initial moisture content in the salt of 0.5

volume percent was used. This falls within the range of moisture contents
that were measured in the salt (Hohlfelder, 1980).
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Table A-1. Dimensions of Salt Segments Assumed for Sailt
Block II Validation Exercise

Segment # Effective Length, cm Inside Radius, cm Outside Radius, cm
1 6.35 6.5 50
2 6.35 6.5 50
3 6.35 6.5 50
4 12.7 6.5 50
5 12.7 6.5 50
6 12.7 6.5 50
7 12.7 6.5 50
8 12.7 6.5 50
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Table A-2. Temperature Profiles for Segment 1

Time, yr Temperature, °C
Initial Final At Inside Radius At Outside Radius
0.0001 0.01615 18.4 18.4
0.01715 0.03530 28.3 23.7
0.03630 0.05453 37.0 28.5
0.05553 0.09555 46.2 33.5
0.09655 0.13409 63.0 42.4
0.13509 0.32264 83.7 52.6

Table A-3. Temperature Profiles for Segment 2

Time, yr Temperature, °C
Initial Final At Inside Radius At Outside Radius
0.0001 0.01615 18.4 18.4
0.01715 0.03530 29.3 23.8
0.03630 0.05453 38.9 28.8
0.05553 0.09555 49.0 33.9
0.09655 0.13409 67.8 43,2
0.13509 0.32264 91.1 53.8
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Table A-4. Temperature Profiles for Segment 3

Time, yr Temperature, °C
Initial Final At Inside Radius At Outside Radius
0.0001 0.01615 18.4 18.4
0.01715 0.03530 31.5 24.0
0.03630 0.05453 43.0 29.2
0.05553 0.09555 55.3 34.5
0.09655 0.13409 78.5 44.1
0.13509 0.32264 107.3 55.2
Table A-5. Temperature Profiles for Segment 4
Time, yr Temperature, °C
Initial Final At Inside Radius At Outside Radius
0.0001 0.01615 18.4 18.4
0.01715 0.03530 41.5 24.1
0.03630 0.05453 61.4 29.5
0.05553 0.09555 84.5 34.9
0.09655 0.13409 127.7 44.9
0.13509 0.32264 185.4 56.6
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Table A-6. Temperature Profiles for Segment 5

Time, yr Temperature, °C
Initial Final At Inside Radius At Outside Radius
0.0001 0.01615 18.4 18.4
0.01715 0.03530 41.4 24.1
0.03630 0.05453 62.4 29.8
0.05553 0.09555 87.7 35.4
0.09655 0.13409 137.1 45.9
0.13509 0.32264 206.2 58.4

Table A-7. Temperature Profiles for Segment 6

Time, yr Temperature, °C
Initial Final At Inside Radius At Outside Radius
0.0001 0.01615 18.4 18.4
0.01715 0.03530 38.5 23.9
0.03630 0.05453 59.1 29.5
0.05553 0.09555 80.8 35.0
0.09655 0.13409 129.1 45.7
0.13509 0.32264 200.5 58.4
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Table A-8. Temperature Profiles for Segment 7

Time, yr Temperature, °C
Initial Final At Inside Radius At Qutside Radius
0.0001 0.01615 18.4 18.4
0.01715 0.03530 34:6 23.4
0.03630 0.05453 53.8 28.8
0.05553 0.09555 71,5 33.9
0.09655 0.13409 115.4 44.2
0.13509 0.32264 181.5 56.6
Table A-9. Temperature Profiles for Segment 8
Time, yr Temperature, °C
Initial Final At Inside Radius At Qutside Radius
0.0001 0.01615 18.4 18.4
0.01715 0.03530 30.0 22.8
0.03630 0.05453 45.2 27.7
0.05553 0.09555 59.4 32.3
0.09655 0.13409 94.7 41.8
0.13509 0.32264 145.2 53.3
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Results of the simulation are compared to the Salt Block II data in
Figure A-2. This figure shows good agreement between BRINEMIG results and
data for short times, with BRINEMIG overpredicting at longer times. The
results support the use of the Jenks equation for conservatively high
predictions of brine migration to a waste package.

A.4 SENSITIVITY STUDY FOR THE BRINEMIG CODE

Brine flow in BRINEMIG is a function of both the initial moisture
content of the salt and the velocity of brine migration. Flow is directly
proportional to the assumed initial moisture content. The velocity of brine
migration is given by Equation A-1, the Jenks equation.

According to the Jenks equation, velocity, and therefore brine flow, is a
function of the temperature and temperature gradient profiles in the salt. A
study was undertaken to determine the sensitivity of BRINEMIG code results to
these two parameters.

A1l input to the BRINEMIG code was kept constant between runs, except
for the temperature profiles used. The radial increment used in the finite-
difference scheme was equal to one-fifth the package radius, the effective
package length was 367.9 cm, the time increment used was 0.05 yr, the initial
moisture content of the salt was assumed to be 5 volume percent, and the
threshold thermal gradient was set equal to zero. Total amounts of accumu-
lated brine were reported in all cases at a time of 9.85 yr. These runs were
in no way representative of actual expected conditions at a salt site. The
parameters were selected arbitrarily solely for the purpose of performing this
sensitivity study.

Temperature profiles were created by reading in temperatures at two
points: (1) at the waste package surface, for an assumed package radius of
0.445 m, and (2) at a distance of 9.55 m from the waste package surface. In
each case, the assumed temperature profile was held constant with time for the
entire duration of the run. In the following discussion, the waste package
surface temperature refers to the temperature at the assumed package radius,
and the outer salt temperature refers to the temperature at a distance of
9.55 m from the waste package surface. Delta T refers to the overall tempera-
ture drop across the 9.55 m of salt, i.e., the waste package surface tempera-
ture minus the outer salt temperature, which was held constant over time.

First the sensitivity of code results to temperature was examined. This
was done by keeping delta T (and therefore the temperature gradients) constant
between runs and varying the waste package surface temperature and outer salt
temperature to maintain the constant delta T. Figures A-3 and A-4 show final
flowrates and quantities of accumulated brine, respectively, for a delta T
through the salt of 250°C. The results are compatible with the Jenks
equation, which indicates an exponential relationship between velocity and
temperature for a gradient which is held constant.
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Next, the waste package surface temperature was held constant between
runs and the outer salt temperature was varied to vary delta T. This case is
more complex, because both the temperatures and temperature gradients in the
salt were changing between runs. For temperature gradients to increase,
temperatures had to decrease. The desire was to learn whether flows would
increase or decrease as a result of these conflicting influences on the Jenks
equation.

The results are presented in Figures A-5 through A-7. The results indi-
cate that, except at very high values of delta T, more flow is driven as the
delta T is increased (and therefore temperature gradients in the salt are
increased) than is driven as higher overall temperatures are maintained in the
salt. This supports the selection of the temperature profile between waste
packages in separate rooms of a repository, where a larger overall tempera-
ture drop may be expected, to drive brine flow. (This was discussed in Sec-
tion 3.1.1 of the report.) At very high values of delta T, flowrates begin to
drop due to the very low salt temperatures present.
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A.5 CODE LISTING FOR BRINEMIG VERSION 3.1

PROGRAM BRINEMIG

Ctxxxxxxxxxxxtxxxxt:t:xxxxt:t:ttx:ttxtxxxtz*xxxxzxxxxx:xtxxxtxxxxxxxx:x

0000000000000 00000000000000000000000000000000000000000000000000000000000

BRINEMIG USES THE JENKS-CLAIBORNE VELOCITY EQUATION (1881)
TO CALCULATE BRINE FLOW IN SALT DUE TO A THERMAL GRADIENT

BY V. S. MCCAULEY AND G. E. RAINES
REVISION NO. 3.1 - REVISED BY R. J. ZELLMER ON 7/3/85

BRINEMIG CALCULATES BRINE MIGRATION BY SOLVING THE CONTINUITY
EQUATION WITH VELOCITY AS THE ONLY TRANSPORT MECHANISM. A MASS
BALANCE IS WRITTEN FOR A SERIES OF INCREMENTAL SHELLS. THE
RADIAL INCREMENTS WHICH FALL WITHIN THE PACKAGE RADIUS ARE NOT
USED EXCEPT FOR AN ASSIGNMENT OF ZERO CONCENTRATION.

A THRESHOLD GRADIENT LIMITS BRINE MIGRATION.
END EFFECTS ARE IGNORED; i.e., ONLY RADIAL FLOW IS CALCULATED

AN EXPLICIT TIME MARCHING FINITE DIFFERENCE SOLUTION ROUTINE
IS USED. THE PROGRAM IS STABLE ONLY FOR:

SR < 1, WHERE SR = VOLD=*DELT=*(1.-1./XJ)/DELR/(1.-0.5/XJ).

BRINEMIG USES INPUT TEMPERATURES (DEGREES C) CALCULATED BY
TEMPVS AT VARIOUS TIMES AND RADII. TEMPERATURES ARE
LOGARITHMICALLY INTERPOLATED FROM A TABLE GIVING TEMPERATURES
AT SEVERAL TIMES AND RADII. BRINEMIG CANNOT USE AN INPUT OF
ZERC TIME BECAUSE OF THE LOGARITHMIC INTERPOLATION. BRINEMIG
ASSUMES TEMPERATURES DECREASE AS RADIUS INCREASES FROM THE
WASTE PACKAGE.

VELOCITY IS CALCULATED FROM THE JENKS EQUATION.

INPUT TO BRINEMIG IS RECIEVED FROM THE TEMPVS CODE.
TEMPERATURES ARE PROVIDED AT A SERIES OF DISTANCES FROM THE
MIDPOINT BETWEEN TWO WASTE PACKAGES FOR VARIQUS TIMES.
BRINEMIG CONVERTS THE FRAME OF REFERENCE TO MEASURE DISTANCES
FROM THE CENTER LINE OF A WASTE PACKAGE.

THE FIRST DISTANCE MUST CORRESPOND TO THE PACKAGE (OR
BOREHOLE) RADIUS.

OUTPUT FROM BRINEMIG IS CREATED FOR THE WAPPA CODE IN ONE FILE
CONTAINING FLOW RATES AND TIMES.

I 22222222 22223322222 2SR R 2222222222 2232222222222 2222 22 222 222222 2 3 % 24

LOGICAL UNITS USED

4 = INPUT DATA READ IN FROM TEMPVS OUTPUT

§ = BATCH INPUT

8 = LINEPRINTER OUTPUT

7 = EZ GRAPH TIME (YEARS)

8 = EZ GRAPH QUANTITY OF BRINE - TOTAL FLOW (LITERS)

9 = EZ GRAPH FLOW RATE OF BRINE (M=**3/SEC)

10 = EZ GRAPH VOLUME PERCENT OF BRINE IN SALT (ML/CM=xx3)
11 = EZ GRAPH RADIAL INCREMENT

12 = EXTRANEOUS FLOW RATES AND TIMES (NOT USED IN WAPPA)
13 = FLOW RATES AND TIMES READY AS WAPPA INPUT

14 = EZ GRAPH RADIUS (CM)

18 = EZ GRAPH TEMPERATURE (DEGREES C)

18 = EZ GRAPH TEMPERATURE GRADIENT (DEGREES C/CM)

17 = EZ GRAPH VELOCITY (CM/SEC)

18 = EZ GRAPH CONCENTRATION OF BRINE IN SALT (ML/CMsx3)
20 = INPUT DATA FROM WAPPA TIMES FILE (WAPTIM(I) ARRAY)

- SEE SUBR. RWAPTIM

XEXXXEXXAERLXEXLEXAX AR RL RN EERAXXEF AR XXX EXLXAXI XXX KX XXX XX XS RXEKXEEXEXXEXTS

LIST OF MAIN VARIABLES

DELR - RADIAL INCREMENT (CM)

DELT - TIME STEP (YEARS)

FLOW - FLOW RATE AT SURFACE OF WASTE PACKAGE (ML)
FLOWL - INCREMENTAL FLOW (LITERS)

FLOWRATE - FLOW RATE (M=x3/SEC)
FLOWMLYR - FINAL FLOW RATE (ML/YR)
FLOWT - TOTAL FLOW (ML)
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FLOWTL
FLOWLIM
FRATE

GRAD1
GRADIENT
ISTART
ITIMES

JUM1
JP1

MAXR
MAXRP 1
MAXT

MM 1
NM 1

NNPRINT
NPRINT
NRAD

NTIME
NUMBER

NUMR
NCOUNTER
NUMRP 1
NWAPTIM

PKGRAD
PLENGTH

RADG
RADIUS

RHOO
RHOS (1)
RHO(I)

RWAPTIM

SR
SRMAX
SRTIME

T1
T2
TEMP1
TEMP2
TEMPG

TEST

TG1
TG2

THRESH

TIME
TIMSAV
TITLE
TMAX

TRAD(I)
TTEMP(1,J)
TTIME(I)

TOTAL FLOW (LITERS)
FLOW RATE AT WHICH CALCULATIONS STOP (ML/YR)
FINAL FLOWRATE FOR WAPPA (M=*x3/SEC)

APPROXIMATION TO THERMAL GRADIENT AT PACKAGE
SURFACE.
THERMAL GRADIENT (DEGREES C/CM)

LARGEST ARRAY POSITION ON TO(I) WHICH IS LESS THAN
DELT
NUMBER OF TIMES THROUGH CALCULATION LOOP

COUNTER
COUNTER

INTERGER CORRESPONDING TO MAXIMUM RADIUS
MAXR PLUS ONE
INTEGER CORRESPONDING TO MAXIMUM CALCULATION TIME

COUNTER
COUNTER

PRINT OPTION

PRINT OPTIONS

NUMBER OF RADIAL INCREMENTS FOR WHICH TEMPERATURES
ARE CALCULATED BY TEMPVS

NUMSBER OF TIMES TEMPERATURES ARE TABULATED BY TEMPVS
Nth INCREMENT FOR OUTPUT

NUMBER OF RADIAL SUBDIVISIONS FOR WASTE PACKAGE
OUTPUT COUNTER

NUMR PLUS ONE

NUMBER OF TIMES IN WAPPA TIMES FILE (FOR WAPPA TIMES
INPUT FILE TO BRINEMIG)

PACKAGE RADIUS (M)
LENGTH OF WASTE PACKAGE (CM)

DISTANCE 1/10 OF A RADIAL INCREMENT FROM PACKAGE SURFACE
DISTANCE FROM CENTERLINE OF WASTE PACKAGE (CM)

INITIAL VOLUME CONCENTRATION OF BRINE IN SALT
NEW CONCENTRATIONS AT RADIAL INCREMENTS (ML/CM*x3)
OLD CONCENTRATIONS AT RADIAL INCREMENTS (ML/CM=x3)

SUBROUTINE WHICH READS IN WAPTIM(1) ARRAY (WAPPA
TIMES INPUT FILE). THIS SUBR. CALLS ZSORT1! TO SORT
THE TIMES.

STABILITY RATIO FOR EXPLICIT FINITE DIFFERENCE SCHEME
MAXIMUM CALCULATED STABILITY RATIO
TIME AT WHICH MAXIMUM STABILITY RATIO IS REACHED

INTERPOLATED TEMPERATURE (DEG C)
INTERPOLATED TEMPERATURE (DEG C)
INTERPOLATED TEMPERATURE (DEG C)
INTERPOLATED TEMPERATURE (DEG C)
INTERPOLATED TEMPERATURE (DEG C)

USED TO DETERMINE WHICH TIMES AND FLOWRATES WILL
BE INCLUDED IN WAPPA INPUT FILE (IF A CALCULATED
TIME IS WITHIN TEST=DELT/2 OF A TIME IN THE
WAPTIM(I) ARRAY THEN THIS TIME WILL BE USED TO
GENERATED OUTPUT FOR THE WAPPA INPUT FILE)

INTERPOLATED TEMPERATURE (DEG C)
INTERPOLATED TEMPERATURE (DEG C)

THRESHOLD THERMAL GRADIENT, (DEG C/CM)

TIME OVER WHICH TEMPERATURES ARE CALCULATED (YEARS)
FINAL TIME FOR WAPPA (YEARS)

TITLE OF RUN

TOTAL TIME (YEARS)

RADIUS FROM CENTERLINE OF WASTE PACKAGE (CM)

TABULATED TEMPERATURES GENERATED BY TEMPVS (DEG C)
TABULATED TIMES FOR TEMPERATURES (YEARS)
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o] V(I) - BRINE MIGRATION VELQCITY, (CM/SEC)
Cc
o WAPTIM(I) -~ WAPPA TIMES FILE (TIMES AT WHICH ONE WOULD LIKE
o] INPUT TO BE GENERATED FOR THE WAPPA INPUT FILE:
(o] INPUT TO BRINEMIG)
o WFLWRATE(I) - OQUTPUT FLOWRATES FOR WAPPA (Mxx3/SEC) (FLOWRATES
Cc CORRESPONDING TO TIMES IN THE WTIMES(I) ARRAY)
C WTIMES(I) - WAPPA OUTPUT TIMES (TIMES FOR WHICH INPUT IS
C GENERATED FOR THE WAPPA INPUT FILE)
c
c XJ - COUNTER
c XJP1 - COUNTER
[ XMOVE - X-DISTANCE REQUIRED TO MOVE ORIGIN USED BY
c TEMPVS VALUES TO CENTERLINE OF WASTE PACKAGE (M)
[+
o ZSORT 1 - SUBROUTINE (CALLED IN SUBR. RWAPTIM) WHICH SORTS
[od THE WAPTIM(I) ARRAY (WAPPA TIMES INPUT FILE).
[od
c EXXEXEEXEXXXEXXEIEIREXL AL XX EL AL XX XL AL X AR EEXXERE XXX X ERN LA XN REIRE XX ERL XS XXEX XX
REAL RHO{ 1000),RHOS(1000),TRAD(30),TTEMP(30,30),
#TTIME(30),V(1000),WAPTIM(30) WTIMES(31), WFLWRATE(31)
CHARACTER=*80 TITLE
CHARACTER* 132 WAPLINE
DATA WAPLINE /' “/
c .......................................
o READ INPUT
C .......................................
WRITE (6, ‘(//,T31,A,///)’ ) 'THIS IS A RUN OF BRINEMIG3. 1’
WRITE (6,*) ‘CHARACTER STRING TO IDENTIFY THIS RUN’
READ (5,5} TITLE
S FORMAT (A80)
WRITE (6,%)
WRITE (6,*) ’=*x /,TITLE
WRITE (8,%})
C... PRINT OPTIONS
WRITE (8,x) ‘PRINT OPTIONS: (1) NORMAL OUTPUT'/
WRITE (6,x) '/ (2) EZ GRAPH PLOT FILES CREATED’
WRITE (6,%) (3) WAPPA INPUT FILES CREATED’
WRITE (8,%) ' (4) DEBUGGING OUTPUT’
READ (5,*) NPRINT
WRITE (8,%) ’‘=*x ‘' NPRINT
IF (NPRINT.EQ.3) THEN
WRITE (6,%)
WRITE (8,+) ‘EZ GRAPH FILES CREATED AS WELL AS WAPPA QUTPUT?/,
#’ (0) = NO (1) = YES *
READ (S5,*) NNPRINT
IF (NNPRINT.EQ.1) WRITE (8, *)'EZ GRAPH FILES WILL BE CREATED’
IF (NNPRINT.EQ.O) WRITE (6,*)’'EZ GRAPH FILES WILL NOT BE CREATED’
ENDIF
WRITE (8, =)
WRITE (8,*) ‘DO YOU WANT EXTRA EZ GRAPH FILES CREATED?’,
# ‘ (0) = NO (1) = YES ~
READ (S5,s) IPRINT
IF ( IPRINT .EQ. 1)
+THEN
WRITE (8,*) ‘EXTRA EZ GRAPH FILES WILL BE CREATED’
ELSE
WRITE (6,%) 'EXTRA EZ GRAPH FILES WILL NOT BE CREATED’
END IF
WRITE (B,*)
WRITE (8,*) ‘OUTPUT IS GENERATED EVERY Nth TIME INCREMENT’
READ (5,*) NUMBER
WRITE (B8,*) ‘=x /' NUMBER
C... END OF PRINT OPTIONS

WRITE (8,*)
WRITE (8,*) ’'PACKAGE RADIUS, (M)’
READ (S5,*) PKGRAD
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WRITE (6,x) ’‘=xx’ PKGRAD

WRITE (6.*)

WRITE (6,=) ‘NUMBER OF TIMES AND RADII FOR WHICH TEMPVS /|
# ‘PROVIDED TEMPERATURES’
READ (5,*) NTIME NRAD

WRITE (6,%x) ’*x NTIME =’ NTIME,’ =xx NRAD =' NRAD

WRITE (6,%)

*xxx  ERROR CHECK =*x=x:x
DIMENSIONS OF NTIME AND NRAD ARE SET TO 30

IF(NTIME.GT.30.0R.NRAD.GT.30)THEN

WRITE (6,*) ‘'PROGRAM IS ONLY DIMENSIONED FOR 30 VALUES OF’
#/NTIME AND NRAD'

WRITE (6,*) ‘xx PLEASE RE-DIMENSION THESE VALUES ==’

WRITE (6,*) ’'x*x PROGRAM WILL BE ABORTED ==

STOP

ENDIF

=sxxx END OF ERROR CHECK
READ IN TEMPVS DATA AND CONVERT FROM METERS TO CENTIMETERS

DO 10 J=1,NRAD
READ (4,%) TTEMP(1,J), TTIME(1),TRAD(J)
10 CONTINUE
XMOVE = TRAD(1) + PKGRAD
DO 20 J=1,NRAD
TRAD(J) = XMOVE - TRAD(J)
TRAD(J) = TRAD(J) = 100.

20 CONTINUE
DO 40 1=2,NTIME
READ (4,=) TTEMP(I,1) TTIME(I)
D0 30 J=2 ,NRAD
READ (4,*) TTEMP(I J)
30 CONTINUE
40 CONTINUE

END OF TEMPVS DATA

WRITE (8,*) ‘PACKAGE RADIUS IS ‘' ,TRAD(1),’ CM/
WRITE (6,*) ‘DISTANCE BETWEEN PACKAGES IS ’',TRAD(NRAD), ' CMm’

THE VARIABLE NUMR IS A WHOLE NUMBER WHICH WHEN DIVIDED INTO

THE RADIUS OF THE WASTE PACKAGE SHOULD PRODUCE A RADIAL INCREMENT
OF AN ACCEPTABLE SIZE. THIS VARIABLE MAY HAVE TO BE CHANGED

TO ACHIEVE AN ACCEPTABLE RADIAL INCREMENT (DELR) SUCH THAT

ERRORS ARISING FROM SEMILOGARITHMIC INTERPOLATION BETWEEN
INCREMENTS ARE MINIMIZED, ERRORS DUE TO THE TEMPERATURE GRADIENT
APPROXIMATION ARE MINIMIZED, AND THE STABILITY RATIO IS NOT
EXCEEDED.

WRITE (8,%)

WRITE (6,%) ‘WHOLE NUMBER TO CALCULATE RADIAL INCREMENT’
READ (5,=*) NUMR

WRITE (B8,*) ’‘=xx ’/ NUMR

WRITE (6,*)

WRITE (8,%) ‘EFFECTIVE PACKAGE LENGTH, (CM)’
READ (5,*) PLENGTH

WRITE (8,%) ‘= ‘' PLENGTH

WRITE (8,%)

IF (TTIME(1).EQ.0.0) THEN
WRITE (8,*) TTIME(2),’ < DELTA T <’, TTIME(NTIME), ‘(YEARS)’

ELSE

WRITE (8,%) TTIME(1),’ < DELTA T < /', TTIME(NTIME) , '(YEARS)’
END IF
WRITE (6,*) DELTA T < TMAX < ‘ TTIME(NTIME) ,’'(YEARS)’

READ (5,*) DELT, TMAX

WRITE (6,*) ‘x= DELT = / ,DELT,’ =*x TMAX = ' TMAX
WRITE (6,%)

CHECK INPUT TIMES, DELTA T, AND TMAX

IF ( (TTIME(NTIME) .LT. DELT) .OR. (TTIME(NTIME) .LT. TMAX)
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+ .OR. (TMAX .LT. DELT)
+THEN
WRITE (6, " (/////7) )
WRITE (6,*) ‘ERROR IN TIME INPUT - -
WRITE (6,*) ’‘DELT, TMAX, AND TTIME(NTIME) MUST HAVE VALUES ',

+ ‘SUCH THAT’
WRITE (6,%) ' DELTA T < TMAX < TTIME(NTIME)"
STOP 998
END IF
IF ( TTIME(1) .EQ. 0.0 )
+THEN
IF ( TTIME(2) .GT. DELT )
+ THEN
WRITE (8, '(/////7)' )
WRITE (6,*) ‘ERROR IN TIME INPUT - -
WRITE (8,*) 'TTIME(2) MUST BE < DELTA T’
STOP 9988
END IF
ELSE
IF ( TTIME(1) .GT. DELT )
+ THEN
WRITE (6, ‘(/////)' )
WRITE (8,=) ‘ERROR IN TIME INPUT - *
WRITE (6,%) ‘TTIME(1) MUST BE < DELTA T’
STOP 989
END IF
END IF

WRITE (8,*) 'INITIAL VOLUME CONCENTRATION OF BRINE IN SALT’,
#/ (ML/CMx=x3. )~

READ (S,s*) RHOO

WRITE (8,*) ‘== /' RHOO

WRITE (6,%)

WRITE (8,%) ‘THRESHOLD GRADIENT, (DEGREES C/CM)’

READ (5,*) THRESH

WRITE (6,*) ’‘sx /' THRESH

WRITE (6,%)

WRITE (8,x) ‘FLOW RATE AT WHICH CALCULATIONS SHOULD BE STOPPED',
#'(ML/YR)’

READ (5,*) FLOWLIM

WRITE (8,*) ‘=x» ‘' FLOWLIM

CEXXXXXEEXLELXX XXX EX A XL LR E LR A X R EEXXIRE SRR EEXAEAXR KRS KKK

c INITIALIZE VARIABLES

CEXXXTXTREEXZEXEEEXXIXLEXXIXEZXSSITRIIRXXERELER XA RAXREKK

FLOWT
ITIMES
NCOUNTER
SRMAX
SRTIME
TIME

YN an

000000

C... DO FOLLOWING WAPPA SECTION ONLY IF ASKED FOR

IF ( NPRINT .EQ. 3)
+THEN

C... READ WAPPA TIMES
CALL RWAPTIM( NWAPTIM, WAPTIM )

c TIME INCREMENTS FROM WAPTIM WHICH ARE LESS THAN THE FIRST
[ TIME INCREMENT (DELT) OR GREATER THAN TMAX USED IN CALCULATIONS
[ BY BRINEMIG WILL NOT BE USED AS INPUT TQ WAPPA AND THEREFORE NOT
c PUT IN THE WAPPA INPUT FILE.
[ FIND FIRST ARRAY POSITION "I" OF WAPTIM(I) WHERE WAPTIM(l) >= DELT
ISTART =1
50 IF ( ISTART .LE. NWAPTIM )
+ THEN
IF ( WAPTIM(ISTART) .LT. DELT )
+ THEN
ISTART = ISTART + 1
GO TO 50
END IF
END IF
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c...

c...

[sXeXel

55

80

70

CHECK TO SEE IF ALL WAPPA TIMES WERE < DELT

IF ( ISTART .GT. NWAPTIM )
+ THEN
WRITE (&, "(/////) )
WRITE (6,*) ‘ERROR IN WAPPA TIMES INPUT - -
WRITE (6,%) ’‘MUST HAVE SOME WAPPA TIMES > DELT”
STOP 999
END IF

FIND LAST ARRAY POSITION "I" OF WAPTIM(I) WHERE WAPTIM(I) <= TMAX

IEND = ISTART

IF ( IEND .LE. NWAPTIM )
+ THEN
IF ( WAPTIM(IEND) .LE. TMAX )
+ THEN
IEND = IEND + 1
GO TO S8
END IF
END IF

IF { IEND .EQ. ISTART )
+ THEN
WRITE (6, ‘(/////)' )
WRITE (6,*) ‘ERROR IN WAPPA TIMES INPUT -’
WRITE (6,*) ‘THERE ARE NO WAPPA TIMES >z DELTA T THAT ',
+ ARE <= TMAX'’
STOP 998
END IF

IEND = IEND -1t

CHECK THAT WAPPA TIMES >= DELT OR <= TMAX ARE SPACED AT LEAST
A DELT APART

DO 80 ICHECK = ISTART, IEND
DIFF = WAPTIM(ICHECK+1) - WAPTIM(ICHECK)
IF ( DIFF .LT. DELY )
+ THEN
WRITE (6, “(/////)' )
WRITE (6,*) ‘ERROR IN WAPPA TIMES INPUT -’
WRITE (6,*) ‘WAPPA TIMES MUST BE AT LEAST A DELT APART’
STOP 989
END IF
CONTINUE

INITIALIZE WFLWRATE ARRAY
DO 85 I = ISTART, IEND+1
WFLWRATE(I) = 0.0
CONTINUE

INITIALIZE TEST (USED TO DETERMINE WHICH TIMES AND FLOWRATES WILL
BE INCLUDED IN WAPPA INPUT FILE)

TEST = DELT/2
END IF

VALUES FOR RHO AND RHOS WITHIN THE PACKAGE RADIUS ARE
NOT USED AND THEREFORE SET TO ZERO CONCENTRATION.

D0 70 I=1,NUMR
RHO(I) = ©.
RHOS(I) = ©.

CONTINUE

DIVIDE RADIUS OF WASTE PACKAGE INTO NUMR RADII

NUMRP1 = NUMR + 1

DELR = TRAD(1)/FLOAT(NUMR)

WRITE (8,*) 'DELTA R =‘,DELR,’ CM’
MAXT = IFIX(TMAX/DELT)

MAXR = IFIX(TRAD(NRAD)/DELR) - 1
MAXRP1 = MAXR + 1

VALUES FOR RHO AND RHOS FROM THE EDGE OF THE PACKAGE TO THE LAST

RADIAL INCREMENT ARE INITIALIZED TO THE VOLUME CONCENTRATION
OF BRINE IN SALT.
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DO 80 I=NUMRP 1,6 MAXRP1
RHO(I) = RHOO
RHOS(I) = RHOO

80 CONTINUE

DO 80 K=1,6MAXR
V(K) = 0.
90 CONTINUE

C... END OF VARIABLES

CEXEEXX XXX XX XXX EXRRXXNE X XXX XL XX R X XXX XXX AAXRXEXRXXRK XK KX

c START TIME LOOP

T R I T I I I TIPS T2
C... INTERPOLATE TEMPERATURES OVER TIME

DO 210 I=1,MAXT
ITIMES = ITIMES + 1
TIME = TIME + DELT
NCOUNTER = NCOUNTER + 1
DO 100 M=1 NTIME
IF (TIME.GT.TTIME(M)) THEN

GO TO 100
ELSE
GO TO 110
END IF
100 CONTINUE
110 MM1 = M-1

RADIUS = TRAD(1)
C... DEBUG OUTPUT

IF (NPRINT.EQ.4) THEN
WRITE (8,¢) ‘*x DEBUG QUTPUT =*x’
WRITE(6,*) 'I=’,1
WRITE(G,*) ' TTEMP(MM1, 1) =’/ TTEMP(MM1,1)
WRITE(B,*) 'TIME =’ TIME
WRITE(B, =) /TTIME(MMY) =/ TTIME(MM1)
WRITE(8,*) 'TTIME(M) =’ TTIME(M)
WRITE(6,*)'TTIME(MM1) =’ TTIME(MM1)
WRITE(8,*)'TTEMP(M, 1) =’ TTEMP(M, 1)
WRITE(S,*) ' TTEMP(MM1,1) =’/ TTEMP(MM1,1)
WRITE(G,*x)'M = ‘' M
WRITE(S8,*) 'MM1 = /' MM1

ENDIF

C... END OF DEBUG OUTPUT

TEMP1 = TTEMP(MM1, 1)+ALOG(TIME/TTIME(MM1))/ALOG(TTIME(M)/
ATTIME(MM1) )= (TTEMP(M,1)-TTEMP(MM1,1))

IF (NPRINT.EQ.4) WRITE (6,x) ‘TEMPY1 = / TEMP1

RADG = TRAD(1) + DELR/10.

TG1 = TTEMP(MM1,1) + ALOG(RADG/TRAD(1))/ALOG(TRAD(2)/
# TRAD(1))s(TTEMP(MM1,2)-TTEMP(MM1, 1))

TG2 = TTEMP(M,1) + ALOG(RADG/TRAD(1))/ALOG(TRAD(2)/
#TRAD( 1)) (TTEMP(M,2)-TTEMP(M, 1))

TEMPG = TG1 + ALOG(TIME/TTIME(MM1))/ALOG(TTIME(M)/TTIME (MM1))
#2(TG2-TG1)

GRADt1 = -(TEMPG - TEMP1)=10./DELR

C... CREATE EXTRA EZ GRAPH FILES (RADIUS, TEMPERATURE, AND GRADIENT)

IF ( (IPRINT .EQ. 1) .AND. (NCOUNTER .EQ. NUMBER ) )
+  THEN
WRITE (14,*) RADIUS
WRITE (15,*) TEMP1
WRITE (16,%) GRAD1
END IF

C... START RADIAL LOOP

DO 140 J=NUMRP1,MAXR
RADIUS = RADIUS + DELR
DO 120 N = 1,NRAD
IF (RADIUS.GT.TRAD(N)) THEN
GO TO 120
ELSE
GO TO 130
END IF
120 CONTINUE
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130

c...

000

NMY = N - 1
IF (NPRINT.EQ.4) WRITE (6,%) ‘RADIUS = /' RADIUS, N =/ N

FIND TEMPERATURE BY SEMILOGARITHMIC INTERPOLATION

Tt = TTEMP(MM1 NM1) + ALOG(RADIUS/TRAD(NM1))/ALOG(TRAD(N)/
# TRAD(NM1))=(TTEMP(MM1 N)-TTEMP(MM1, NM1))

T2 = TTEMP(M,NM1) + ALOG(RADIUS/TRAD(NM1))/ALOG(TRAD(N)/
#TRAD(NM1) )= (TTEMP (M N)-TTEMP (M NM1))

TEMP2 = T1 + ALOG(TIME/TTIME(MM1))/ALOG(TTIME(M)/TTIME(MM1))
#+(T2-T1)

JM1 = J - 1

JP1 3 J + 1

DETERMINE THERMAL GRADIENT
GRADIENT = -(TEMP2-TEMP1!)/DELR
CREATE EXTRA EZ GRAPH FILES (RADIUS, TEMPERATURE, AND GRADIENT)

IF ( (IPRINT .EQ. 1) .AND. (NCOUNTER .EQ. NUMBER ) )
+ THEN
WRITE (14,=) RADIUS
WRITE (15,*) TEMP2
WRITE (16,*) GRADIENT
END 1IF

THE THRESHOLD GRADIENT IS THE MINIMUM GRADIENT NEEDED TO
ACHIEVE BRINE MIGRATION. IF THE GRADIENT IS LESS THAN THE
THRESHOLD GRADIENT, V(J) MUST BE SET TO ZERO.

IF (GRADIENT.LE.THRESH) THEN
V(d) = 0.
IF (J.EQ.NUMRP1) THEN
V(NUMR) = O.
ELSE
RHOS (JM1) = RHO(UM1)=*(1.-SR)
END IF

CREATE EXTRA EZ GRAPH FILES (VELOCITIES).

IF ( (IPRINT .EQ. 1) .AND. (NCOUNTER .EQ. NUMBER ) )
+ THEN
IF ( J .EQ. NUMRP1 ) WRITE (17,*) V(NUMR)
WRITE (17,*) V(J)
END IF

GO 7O 150
ELSE

JENKS EQUATION: THE THRESHOLD GRADIENT
IS NOT TAKEN -INTO ACCOUNT ONCE EXCEEDED

V(J) = GRADIENT = 10%x(0.00858*TEMP2-0.8038)
END IF
IF (J.EQ.NUMRP1) V(UM1) = GRAD1 *x 10%=(0.00858+TEMP 1-0.8038)

CREATE EXTRA EZ GRAPH FILES (VELOCITIES).

IF ( (IPRINT .EQ. 1) .AND. (NCOUNTER .EQ. NUMBER ) )
+ THEN
IF ( v .EQ. NUMRP1 ) WRITE (17,%) V(uM1)
WRITE (17,%) V(J)
END IF

CHECK STABILITY RATIO
XJ = FLOAT(J)

SR = V(JM1)*DELT=*(1.-1./XJ)/DELR/(1.-0.5/XJ)
IF (SR.GT.SRMAX)THEN

SRMAX = SR
SRTIME = TIME
ENDIF

IF (NPRINT.EQ.4) WRITE (8,*) ‘SR = / SR

C s=xxxx ERROR CHECK s*xx=x

c

CHECK STABILITY RATIO WHICH CANNOT EXCEED 1.0
IF (SR.GE.1.) THEN
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WRITE (6.%) 'STABILITY RATIO = ' SR
WRITE (6,*) ‘=% SR MAY NOT EXCEED 1.0 =x’
#! SYSTEM IS UNSTABLE ==’
WRITE (6,%) ‘*=xx PROGRAM HAS BEEN ABORTED x=xx’
STOP
END IF

C... END OF ERROR CHECK
C... CALCULATE BRINE CONCENTRATION

RHOS(J) = RHO(J)*(1.-SR)+RHO(JP1)xV(J)*DELT/DELR/(1.-0.5/XJ)
IF (J.EQ.MAXR) THEN

XJP1 = XJ + 1.

SR = V(J)*DELT=*(1.-1./XJP1)/DELR/(1.-0.5/XJP1)

RHOS(JP1) = RHO(JP1)*(1.-SR)

END IF
c... DEBUG STATEMENTS
IF (NPRINT.EQ.4.AND.NCOUNTER.EQ.NUMBER) THEN
WRITE (8,%)
WRITE (8,*) ‘Tt = 7/, T1,’/ T2 = /', T2
WRITE (6,*) 'TEMP2 =’ TEMP2,’FOR I = ‘. I,’' J = ' J
WRITE (6,*) ‘GRADIENT = ‘ GRADIENT, ' V(JM1) = 7 V(JM1)
WRITE (8,%) ‘V(J) = ' ,V(J),’ RHO(J) = ‘', RHO(V)
WRITE (6,*) ‘RHOS(J) = ‘' RHOS(J)
WRITE (8,%)
END IF
TEMP1 = TEMP2
140 CONTINUE
C... END RADIAL LOGP
150 CONTINUE
C... FLOW RATE AT SURFACE OF WASTE PACKAGE

FLOW = PLENGTH=V(NUMR)*DELT*3. 14 159*DELR*FLOAT (NUMR) =
# (RHOS (NUMRP 1) +RHO (NUMRP 1) )
FLOWL = FLOW/1000.
FLOWRATE = FLOW/DELT/385.25/24/3800/1.E08
FLOWMLYR = FLOW/DELT
FLOWT = FLOWT + FLOW
FLOWTL = FLOWT/1000.
DO 180 K=NUMRP 1, MAXRP 1
RHO(K) = RHOS(K)

160 CONTINUE
C... FIND WAPPA INPUT TIMES AND FLOWRATES IF ASKED FOR
IF ( NPRINT .EQ. 3 )
+ THEN
C... STORE TIMES AND FLOWRATES FOR WAPPA - CHECK THAT TIME IS WITHIN
C DELT/2(TEST) OF A TIME IN WAPPA TIMES INPUT FILE
ICHECK = ISTART
170 IF ( ICHECK .LE. IEND )
+ THEN

DIFF = WAPTIM(ICHECK) - TIME
IF ( ABS(DIFF) .GT. TEST )
+ THEN
ICHECK = ICHECK + 1
GO TO 170
ELSE
IWAPTIM = ICHECK
WTIMES(IWAPTIM) = TIME
WFLWRATE (IWAPTIM) = FLOWRATE
END IF
END IF

C... STORE CUTOFF TIME AND FLOWRATE FOR WAPPA (LAST ITERATION)
TIMSAV = TIME
FRATE = FLOWRATE

END IF
C... CHECK IF THE FLOWRATE 1S LESS THAN OR EQUAL TO THE FLOW LIMIT -
c IF IT IS THEN LEAVE THE TIME LOOP AND PRINT FINAL VALUES
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IF (FLOWMLYR.LE.FLOWLIM} GO TO 220

c... OUTPUT FLOW RATES

IF (NCOUNTER.EQ.NUMBER) THEN
WRITE (8, *)
WRITE (6,*) 'INTERMEDIATE CONCENTRATIONS: '’
WRITE (8,*) (RHOS(K), K=NUMRP1 ,MAXRP1)
WRITE (8,*) 'TIME = ' ,TIME,’ YEARS’
WRITE (6,+*) 'INCREMENTAL FLOW IS ' FLOWL,’ LITERS’
WRITE (6,%) ‘FLOW RATE = ’‘ FLOWRATE,’' Mx*3/SEC’
WRITE (6,=) ‘TOTAL FLOW IS ‘,FLOWTL,’ LITERS'
WRITE (8,%) / '/

END IF

c... CREATE EZ GRAPH PLOT FILES (TIMES, TOTAL FLOW, AND FLOW RATE)

IF (NPRINT.EQ.2.0R.NNPRINT.EQ.1) THEN
IF ( (NCOUNTER .EQ. NUMBER) .OR. (TIME .EQ. TMAX) )
+ THEN
WRITE (7,*) TIME
WRITE (8,*) FLOWTL
WRITE (9,*) FLOWRATE
END IF
END IF

C... CREATE EXTRA EZ GRAPH FILES (INTERMEDIATE CONCENTRATIONS).

IF ( (IPRINT .EQ. 1) .AND. (NCOUNTER .EQ. NUMBER) )
+ THEN
DO 180 K = NUMRP1, MAXR
WRITE (18,%) RHOS(K)
180 CONTINUE
END IF

IF (NCOUNTER.EQ.NUMBER) NCOUNTER = O
210 CONTINUE

CEXEZXXXXXXRXXIXEL ISR XXBRXEEESXEXXNXEXXNNKRKXEKRXS

c END TIME LOOP

CEXXXEAXAXXXXIXTEAXRLARAEERXIRXXRERXXXNEXAXBXXEEE XK

C... MORE EZ GRAPH FILES (FINAL CONCENTRATIONS AND RADIAL INCREMENTS)

220 IF (NPRINT.EQ.2.0R.NNPRINT.EQ.1) THEN
DO 230 K=NUMRP 1, MAXR
WRITE (10,x) RHOS(K)
WRITE (11,*) FLOAT(K)
230 CONTINUE
END IF

C... PRINT FINAL OUTPUT VALUES

WRITE (8,*)

WRITE (8,%) (/=xxsssxssxx FINAL VALUES sssszxxxx3’)

WRITE (6,%)

WRITE (8,*) ‘CONCENTRATIONS AT RADIAL INCREMENTS (ML/CM=*3)’
WRITE (8,*) (RHOS(K),K=NUMRP1, K MAXRP1)

WRITE (8,%)

WRITE (8,*) ‘FINAL TIME =' TIME,’' YEARS'

WRITE (8,%) ‘FINAL FLOW RATE = ‘' FLOWMLYR,’ ML/YR’

WRITE (8,%) ‘TOTAL FLOW =/ FLOWTL, ‘' LITERS’

WRITE (8,»)

WRITE (6,*) ‘MAXIMUM STABILITY RATIO = ‘, K SRMAX

WRITE (8,*) ' AT TIME = ‘/ SRTIME,‘ YEARS'
C... PRINT FILE 13 - TIMES AND FLOWRATES AS WAPPA INPUT
c - ONLY IF ASKED FOR

IF( NPRINT .EQ. 3 )

+THEN
C... PRINT VALUES FROM WAPPA TIMES INPUT FILE NOT USED TO GENERATE
c OUTPUT FOR THE WAPPA INPUT FILE

IF ( ISTART .GT. 1 )
+ THEN

67



WRITE (8, "(////.1X,2A)" )

+ ‘WAPPA TIMES < DELTA T NOT USED TO GENERATE INPUT ',
+ 'FOR WAPPA’
WRITE (8,*) ( WAPTIM(I), I = 1, ISTART-1 )
END IF

KEND = IWAPTIM
IF ( KEND .LT. NWAPTIM )
+ THEN
WRITE (&, '(//,1X,2A)’ )
+ ‘WAPPA TIMES > FLOWRATE CUTOFF TIME NOT USED TO /,
+ ‘GENERATE INPUT FOR WAPPA’
WRITE (6,%) ( WAPTIM(I), I = KEND+1, NWAPTIM )
END IF

PREPARE AND PRINT THE WAPPA INPUT FILE (INPUT TO THE WAPPA PGM.)
INCLUDE CUTOFF TIME AND FLOWRATE (IF DIFFERENT THAN A TIME IN

THE WAPPA TIMES INPUT FILE) IN WTIMES(I) AND WFLWRATE(I) ARRAYS
(THE WAPPA INPUT FILE)

o000 O

IF ( WTIMES(IWAPTIM) .LT. TIMSAV )
+ THEN
IWAPTIM = IWAPTIM + 1
WTIMES(IWAPTIM) = TIMSAV
WFLWRATE ( IWAPTIM) = FRATE
END IF
ISTOP = IWAPTIM

NTIME = ISTOP - ISTART + 1
WRITE (13,280)INTIME
250 FORMAT (15, T85,’!7 NO. OF TIME-BRINE RATE PAIRS’)

WAPLINE(8S5:) = ‘!8 4 SETS OF TIMEyrs VS RATE m3 per sec’
JEND = 3
DO 260 I=ISTART, ISTOP. 4
IF ((ISTOP-1).LT.JEND) JEND = ISTOP-I
WRITE(WAPLINE(1:84),6270)
+ (WTIMES(I+J) WFLWRATE(I+J),J=0,JEND)
WRITE(13,/(A}’) WAPLINE
260 CONTINUE
270 FORMAT (1X,4(1PE10.4,1PE10.3))

ENDIF

STOP
END

*DECK RWAPTIM
SUBROUTINE RWAPTIM( NWAPTIM, WAPTIM )

THIS SUBROUTINE READS THE WAPPA TIMES FILE (INPUT TO BRINEMIG)
IN A LIST-DIRECTED FORMAT. IT READS THE NUMBER OF TIMES FOLLOWED
BY THE TIMES (IN ANY ORDER). FOR EX.

10
1, 2, 3, 4, 5, 10
11, 12, 13, 14, 15, 18

OR

it,
12,
13,
14,
15,
18

S~ A2 WN = =

O- ~ - = =

(THE COMMA’S ARE NOT NECESSARY.)

IT THEN MAKES A CALL TO ZSORT1 TO SORT THE WAPPA TIMES ARRAY IN
INCREASING ORDER.

sxsxsssxxxxsxaxsxsxssnxxsxss VARIABLE LIST **53252222 2220222828 XRRRXRKR

A0 O000O00O0O0OO0O0O0OOGO
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Cx
Cx
Cs
Cx
C*

CEEXEX XX XXX XERTXXXXEXTRXXRRE

*DECK

c
c
[

WAPTIM =
NWAPTIM = NUMBER OF TIMES IN THE WAPPA TIMES INPUT FILE
WAPTIM = ARRAY OF WAPPA TIMES FROM WAPPA TIMES INPUT FILE

INTEGER NWAPTIM, WTIMFIL
REAL WAPTIM(*)
PARAMETER ( WTIMFIL = 20 )

READ NUMBER OF TIMES AND WAPPA TIMES (WAPTIM ARRAY) FROM THE

WAPPA TIMES FILE (TIMES FOR WHICH INPUT TO WAPPA WILL BE
GENERATED IN BRINEMIG)

READ ( WTIMFIL, * ) NWAPTIM
READ ( WTIMFIL, = ) (WAPTIM(I), I = 1, NWAPTIM)

SORT WAPTIM ARRAY SO THAT TIMES ARE IN INCREASING ORDER.

CALL ZSORT1( NWAPTIM, WAPTIM )

RETURN
END

ZSORT1
SUBROUTINE ZSORT1( NDIM, A )

THIS SUBROUTINE SORTS A ONE-DIMENSIONAL ARRAY IN ORDER OF
SMALLEST TO LARGEST VALUE.

FORTRAN UNIT NUMBER OF THE WAPPA TIMES INPUT FILE

END VARIABLE LIST X% xx st 2 s X XXX kEXXXXTXAXEE

x®
*
%
x
*
x

Crxxxxsxxzxxsxxsxxxsnxxxxxsxxx VARIABLE LIST X232kt XEXXXXXXTLTXEXE

Cx
Cx
C»
Cx
Cx

Cxxsxxxxsxxxxxxxxxxxxxsxxxxx END VARIABLE LIST *2x22sxx3X¥2x8XXXXXXXXXXXX

50

100

NDIM = THE DIMENSION OF THE ARRAY.
A = THE ONE-DIMENSIONAL REAL ARRAY TO BE SORTED.
TEMP = TEMPORARY STORAGE VARIABLE USED DURING THE SORT.

INTEGER NDIM
REAL A(NDIM), TEMP

DO 100 I = 1, NDIM-1
TEMP = A(I)

DO 50 J = I+1, NDIM
IF ( A(J).LT.TEMP )
THEN
TEMP = A(J)
K=4J
END IF
CONTINUE

IF ( TEMP .NE. A(I) )

+THEN

A(K) = A(I)
A(l) = TEMP
END IF
CONTINUE

RETURN
END
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APPENDIX B
SAMPLE PROBLEM AND USER INSTRUCTIONS FOR BRINEMIG

B.1 INTRODUCTION

BRINEMIG is a computer code that estimates the movement of brine toward a
heat source emplaced in salt. BRINEMIG uses temperature data provided by the
TEMPV5 code and an initial moisture content of the salt to predict flowrates
of brine and quantities of accumulated brine. The results of BRINEMIG may
then be used as input to the WAPPA code. This appendix presents a sample
problem illustrating how to use the BRINEMIG code. The specific example for
which input and output files are presented is from a study of commercial high-
level waste (CHLW) for the Deaf Smith County site in Texas. The input files
presented provide the data and instructions needed to process the code on
VAX/VMS systems.

B.2 INPUT FILES

Three input files are required to run BRINEMIG. The first is a command
file containing assignments of file names to the input and output devices
called as well as some of the input data. The second is a temperature file
created by the TEMPVS5 code, and the third is a set of times for which flow
rates are desired as input to the WAPPA code.

B.2.1 Command and Data File

The first input file for BRINEMIG, a command file assigned to logical
unit number 5, is shown in Table B-1. The command file provides instructions
for executing the code on a VAX/VMS operating system and provides data which
the program reads from logical unit number 5. Referring to Table B-1, the
first 15 lines of the command file assign file names to the logical unit
numbers called by BRINEMIG.

Line 1 of the command file assigns an input file containing the tempera-
ture data from TEMPV5 to logical unit number 4. This file is described in
Section B.2.2. The next 1ine indicates that data requested from logical unit
number 5 will follow the RUN BRINEMIG command in the command file. Logical
unit number 6 contains standard program output, which is described in
Section B.3.1.

Logical unit numbers 7 through 11 are called only when a specific print
option in BRINEMIG is activated. They are designed for use with the Tektronix
Plot 10 Easy Graphing software package. Plot 10 Easy Graphing, a software
package available for VAX/VMS systems, is a plotting routine requiring files
containing single columns of numbers as input. Logical unit number /7 contains
times in years. Logical unit numbers 8 and 9 contain quantities of accumu-
lated brine (liters) and flowrates of brine (m3/sec) for the times given in
logical unit number 7. Logical unit numbers 10 and 11 contain volume frac-
tions of moisture in the salt for each radial increment and radial increment
numbers corresponding to those volume fractions.
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TABLE B-1. COMMAND FILE, INCLUDING INPUT FILE 5.

- - = = A e e e e e e T e e L e e = S T e = e 4% o S= T o = e e e e = e e

$ASSIGN TEMPERATURE.DAT FOROO4
$ASSIGN SYSSINPUT FOROO5
$ASSIGN OUTPUT.DAT FOROOB
$ASSIGN EZGTIME.DAT FOROO?7
$ASSIGN EZGQUANTITY.DAT FOROOS8
$ASSIGN EZGFLOWRATE.DAT FOROO0S
$ASSIGN EZGCONCENTRATION.DAT FORO10
$ASSIGN EZGRADIAL_INCREMENT.DAT FORO11
$ASSIGN WAPPA_INPUT.DAT FORO13
$ASSIGN EZGRADIUS.DAT FORO14
$ASSIGN EZGTEMPERATURE .DAT FORO 15
$ASSIGN EZGGRADIENT.DAT FORO16
$ASSIGN EZGVELOCITY.DAT FORO17
$ASSIGN EZGCONCENTRATION.DAT FORO 18
$ASSIGN WAPPATIMES.DAT FORO20

$RUN BRINEMIG
SAMPLE RUN OF THE BRINEMIG PROGRAM

3, NPRINT OPTION

o, NNPRINT OPTION

o, IPRINT OPTION

1000, NUMBER (Nth INCREMENT)

.445, PACKAGE RADIUS (METERS)

25,7, NUMBER OF TIMES AND RADII

5, NUMR

367.9, EFFECTIVE PACKAGE LENGTH (CM)
.05,9998.0, DELTA T, TMAX (YEARS)

.05, RHOO (ML/CMxx3)

0.125, THRESHOLD GRADIENT (DEG C/CM)
0.0, FLOW LIMIT (ML/YR)
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Logical unit number 13 contains output created by BRINEMIG as input to
the WAPPA code, and in the format required by WAPPA. It is described in
Section B.3.2.

The next five 1ines of the command file are called by a separate print
option, and are designed for use primarily during code verification. They,
too, contain single columns of numbers so that they may be used with Plot 10
Easy Graphing. They consist of radii (m), temperatures (°C), temperature
gradients (°C/cm), velocities (cm/sec), and moisture contents (volume
fraction).

The last assignment statement in the command file, logical unit number
20, contains times in years for which flowrates are required by WAPPA. This
file is required input whenever a WAPPA input file is to be created. It is
discussed further in Section B.2.3.

Following the assignment statements, a RUN command executes the BRINEMIG
code. Immediately after the RUN command, input for the BRINEMIG code appears.

The first Tine is simply a title for the run. It may be up to 80 char-
acters long. The next line contains NPRINT, an output print option selector.
The four possible options are 1, normal output only; 2, Easy Graphing plot
files for logical unit numbers 7 through 11 created; 3, WAPPA input file
created; and 4, debugging output provided. When NPRINT equals three, the next
1ine of the command file must contain a value for NNPRINT. NNPRINT is another
print option which determines whether Easy Graphing files are to be created in
addition to the WAPPA input files. If NPRINT is not equal to three, NNPRINT
is not provided.

For NNPRINT equal to zero, no tasy Graphing files are created. An
NNPRINT of one causes the Easy Graphing files to be created. The following
1ine of the command file contains IPRINT, which determines whether the extra
Easy Graphing files corresponding to logical unit numbers 14 through 18 are
created. Again, a value of zero turns the option off, and a value of one
causes the files to be created. In Table B-1 both NNPRINT and IPRINT equal
zero, S0 no Easy Graphing files are obtained from the run.

The next 1ine of the command file contains NUMBER which denotes the time
increments for which data is to be printed from BRINEMIG. In the example
NUMBER equals 1,000, so data is sent to the regular output file every 1,000th
time BRINEMIG steps through its time loop.

The following 1ine of the command file contains the radius through which
brine flow is measured. In the present example, the waste package radius of
0.445 m was used.

Line 22 of the command file contains the number of times and number of
radii for which temperatures are provided in the temperature input file from
TEMPVS. In the present example, temperatures are provided at 25 times and 7
radial increments.
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Line 23 contains a value for NUMR. NUMR represents the number of radial
increments from the centerline of the waste package to the radius through
which brine flow is measured. In this case NUMR equals 5, so the radial
increment size equals 0.445 m divided by 5, or 0.089 m.

Line 24 contains the effective package length, which is the length of the
waste package or borehole over which flow is calculated. In the present
example, the actual waste package height of 367.9 cm was used.

Line 25 contains two numbers. The first is the time increment through
which BRINEMIG steps, and the second is the maximum time for which calcula-
tions are to be performed. The time increment may be no smaller than the
smallest time read in from the TEMPVS input file. The maximum time must be
smaller than the largest time in the TEMPV5 file. In Table B-1, the values
are 0.05 yr and 9999.0 yr, respectively.

The next line of the command file contains the initial volume fraction of
moisture in the salt. For the Deaf Smith County site, a value of 0.05 volume
fraction was assumed.

Line 27 contains the threshold temperature gradient. This is the temper-
ature gradient at which flow is assumed to stop. For the example given, a
threshold temperature gradient of 0.125°C/cm was assumed. Line 28 contains
the flowrate at which BRINEMIG terminates calculations. In the example,
calculations were allowed to continue until the flowrate went to zero.

B.2.2 Temperature File

Table B-2 contains a listing of the temperature input file from TEMPVS.
As indicated by the command file for this example, temperatures are provided
for 25 times and 7 radial distances. The first column of Table B-2 contains
temperatures (°C) for the times (years) and radial distances (meters) provided
in columns 2 and 3. TEMPVS provides radial distances measured from the mid-
point between two waste packages in different rooms of a repository. BRINEMIG
then converts the distances so that they are measured from the centerline of a
waste package. The first radial distance for which temperatures are reported
must correspond to the radius across which flow is calculated, as reported in
the command file. In this example, the command file reported that flow would
be calculated across the package radius of 0.445 m, so the first radius in the
TEMPVS input file of 0.1265E+02 m corresponds to 0.445 m from the package
centerline.

B.2.3 Time File Corresponding to WAPPA Input Requirements

The last input file is read in from logical unit number 20. An example
corresponding to this sample problem is shown in Table B-3. This file con-
tains the times for which flowrates are desired as input to the WAPPA code.
Any times out of the range of calculation of BRINEMIG (either Tess than the
time increment or greater than the time at which calculations cease) are
reported in the standard BRINEMIG output. For times which fall within the
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TABLE B-2. TEMPERATURE INPUT, FILE 4.

0.3128E+02 0. 1000E-03 0.1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.1000E-03 0. 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000€E-03 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.1000E-03 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.1000E~-03 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-03 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.1000E-03 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.3161E+02 0.2000E-03 0.1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3139E+02 0.2000E-03 0. 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-03 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-03 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.312BE+02 0.2000E-03 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-03 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-03 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.3802E+02 0.5000E-03 0.1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3411E+02 0.5000E-03 0.1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-03 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-03 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-03 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E~03 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-03 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.4599E+02 0. 1000E-02 0. 12685E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.4191E+02 0. 1000E-02 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3159E+02 0. 1000E-02 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000€-02 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.1000E-02 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-02 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-02 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
O 6238E+02 0.2000E-02 0. 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.56822E+02 0.2000E-02 0.1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3411E+02 0.2000E-02 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-~02 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E~-02 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-02 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-02 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.9186E+02 0.5000E-02 0. 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.8356E+02 0.5000E-02 0.1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.4565E+02 0.5000E-02 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3199E+02 0.5000E-02 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-02 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-02 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5S000E-02 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.1169E+03 0. 1000E-01 0. 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.1075E+03 0. 1000E-01 0. 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.8080E+02 0. 1000E-01 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3S57E+02 0. 1000E-01 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-01 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-01 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-01 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0. 1408E+03 0.2000E-01 0. 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1305E+03 0.2000E-01 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.7756E+02 0.2000E-01 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.4325E+02 0.2000E-01 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3136€E+02 0.2000E-01 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-01 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-01 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0. 1687E+03 0.5000E-01 0. 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1557E+03 0.5000E-01 0. 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.8787E+02 0.5000E-01 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.5848E+02 0.5000E-01 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3289E+02 0.5000E-01 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-01 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-01 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.1811E+03 0. 1000E+00 0. 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1698E+03 0. 1000E+00 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1098E+03 0. 1000E+00 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.8584E+02 0. 1000E+00 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3613E+02 0. 1000E+00 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3140E+02 0. 1000E+00 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E+00 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.1921E+03 0.2000E+00 0.1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1808E+03 0.2000E+00 0.1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.1184E+Q3 0.2000E+00 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.7388E+02 0.2000E+00 0. 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.4088E+02 0.2000E+00 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3224E+02 0.2000E+00 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
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TABLE B-3. TIMES USED IN CALCULATING WAPPA INPUT,

FILE 20
21
1.0000E-03, 1.0000E-02, 2.0000E-02, 5.0000E-02, 0.10, 0.20, 0.50,
1.0, 2.0, 5.0, 10, 20, 50, 100, 200, 500, 1000, 2000,
5000, 10000, 100000
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calculational range of the code, BRINEMIG finds a flowrate for the closest
time at which a flowrate was calculated. BRINEMIG writes all these times and
flowrates to an output file described in Section B.3.2.

B.3 OUTPUT FILES

A standard output file is always created. Usually a WAPPA input file is
also desired. Both of these are discussed in the following sections. The
Easy Graphing files which may be created are not presented here. They are
described briefly in Section B.2.1.

B.3.1 BRINEMIG Results

The standard BRINEMIG output file, written to logical unit number 6, is
shown in Table B-4. The first lines provide an echo check of the data read
from Togical unit number 5. Next, intermediate concentrations are provided
for the radial increments used, starting at the radius across which flow is
calculated, and going as far as the TEMPVS data allow. In this example, it
was to the midpoint between waste packages in different repository rooms. The
intermediate concentrations and following intermediate data are provided for
every 1,000th time step, as requested by line 20 of the command file used.

The output labeled "INTERMEDIATE CONCENTRATIONS" provides the concentra-
tions (in volume percent) calculated at each radial increment, starting from
the package surface. By plotting these results against the distances corre-
sponding to each radial increment, a profile of brine concentrations in the
salt may be obtained. Such a plot will show a very irregular concentration
profile, for reasons explained in Section A.l.

Final results are presented for the point at which flow cutoff occurs.
For the present example, flow cut off at 170.7 yr and a total accumulation of
852 1 of brine was predicted.

Next, times from the WAPPA time file (logical unit number 20) that were
outside of the range of calculations were reported.

B.3.2 WAPPA Input

The final output file for BRINEMIG from logical unit number 13, is pre-
sented in Table B-5. It contains the data required as input to WAPPA, and in
the format required by WAPPA. This file contains the number (9) of sets of
times (years) and corresponding flowrates (m3/sec), and their respective
values. As stated earlier, this file is used as input to the WAPPA code. 1In
addition to the times requested in the WAPPA time input file of logical unit
number 20, BRINEMIG provides a time and flowrate for the point at which flow
ceases. This is, of course, the last time/flowrate pair provided in the WAPPA
input file.

79



TABLE B~4. SAMPLE OF THE OUTPUT FROM THE BRINEMIG PROGRAM, FILE 6.

THIS IS A RUN OF BRINEMIG3. 1

CHARACTER STRING TO IDENTIFY THIS RUN

x5
SAMPLE RUN OF THE BRINEMIG PROGRAM

(1) NORMAL OUTPUT
(2) EZ GRAPH PLOT FILES CREATED
(3) WAPPA INPUT FILES CREATED

PRINT OPTIONS:

(4) DEBUGGING OUTPUT
xx 3
EZ GRAPH FILES CREATED AS WELL AS WAPPA OUTPUT? (0) = NO (1) = YES
EZ GRAPH FILES WILL NOT BE CREATED
DO YOU WANT EXTRA EZ GRAPH FILES CREATED? (0) = NO (1) = YES

EXTRA EZ GRAPH FILES WILL NOT BE CREATED
OUTPUT IS GENERATED EVERY Nth TIME INCREMENT

% 1000

PACKAGE RADIUS, (M)

=x  0.4450000

NUMBER OF TIMES AND RADII FOR WHICH TEMPVS PROVIDED TEMPERATURES
=xx NTIME = 25 =x NRAD = 7

PACKAGE RADIUS IS 44.49987 cM™

DISTANCE BETWEEN PACKAGES IS 1308.500 CcM
WHOLE NUMBER TO CALCULATE RADIAL INCREMENT

=X 5
EFFECTIVE PACKAGE LENGTH, (CM)

xx 367 .9000

9.9999997E-05 < DELTA T < 10000.00 (YEARS)

DELTA T < TMAX < 10000.00 (YEARS)

=x DELT = 5.0000001E-02 =*x TMAX = 9999 . 000

INITIAL VOLUME CONCENTRATION OF BRINE IN SALT (ML/CM=*=*3.)
5.0000001E-02

x%

THRESHOLD GRADIENT,

x%

0. 1250000

(DEGREES C/CM)

FLOW RATE AT WHICH CALCULATIONS SHOULD BE STOPPED(ML/YR)
0. 000O000E +00

XX

DELTA R =

8.899984

c™

INTERMEDIATE CONCENTRATIONS:

uuuuaauauauttnunntths,ddala

.9723849E-02
.0913442E-02
.2324256E-02
.0113248E-02
.7945588E-02
.8523024E-02
. 000000 1E~-02
.0000001E-02
.0000001E-02
. 000000 1E~02
.00000C1E-02
.0000001E-02
.0000001E-02
. 0000001E-02
.0000001E-02
. 000000 1E~-02
.0000001E-02
. 000000 1E~02
.0000001E-02
.0000001E-02
. 000000 1E-02

OOV ABRNAWLON

.0868276E-02
.2709863E-02
.2732598E-02
.9551212€-02
.8240256E-02
.8881548E-02
.Q000001E-02
.0000001E-02
.0000001E-02
.0000001E-02
.0000001E~-02
. 0000001E-02
.0000001E-02
.0000001E-02
.0000001E-02
.0000001E-02
.0000001E-02
. 0000001E-02
.0000001E-02
.0000001E-02
.0000001E-02

MOV BITLBTNNINTOINALABNELN

.5024325E-02
.0098138E-02
.3348144E-02
.7313121€E-02
.8443809E-02
.8547582E-02
. 000000 1E-02
. 000000 1E-02
. 0000001E-02
. 000000 1E-02
. 0000001E-02
. 0000001E-02
. O000001E-02
. 0000001E-02
. 0000001E-02
. 000000 1E-02
. 0000001E-02
.0000001E-02
.0000001E-02
. 0000001E-02
. 000000 1E-02
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UV LS RELEREN

.7089885E-02
.2988888E-02
.3533441E-02
.2322854E-02
.8288383E-02
.8857201E-02
. 0000001E-02
. 000000 1E-02
. 0000001E-02
.0000001E-02
. 000000 1E-02
. 000000 1E-02
.0000001E-02
.0O000001E-02
.0000001£-02
. 000000 1E-02
. 0000001E-02
. 000000 1E~02
. 0000001E-02
. 000000 1E-02
. OOO0001E-~02

U NTANRRBONLADEBELEN

.8048629E-02
.3811884E-02
.2945493E-02
.7624554E-02
.8134349E-02
. 8844002E-02
.0000001E-02
.0000001E-02
. 0000001E-02
.0000001E-02
. 0000001E-02
. 000000 1E-02
.0000001E-02
. 000000 1E-02
.0000001E-02
. 000000 1E-02
.0000001E-02
.0000001E-02
.0000001E~02
.0000001E-02
. 000000 1E-02



5.0000001E-02 5.0000001E-02 5.0000001E-02
5.0000001E-02 5.0000001E-02 5.0000001E-02
5.0000001E-02 5.0000001E-02 §S.0000001E-02
5.0000001E-02 5.0000001E-02 §5.0000001E-02
5.0000001E-02 §.0000001E-02 5.0000001E-02
5.0000001E-02 5.0000001E-02 5.0000001E-02
5.0000001E-02 5.0000001E-02 §5.0000001E-02
5.0000001E-02 5.0000001E-02

TIME = 49.99952 YEARS

INCREMENTAL FLOW IS 0.1351470 LITERS
FLOW RATE = 8.56850979E-11 M=*=x3/SEC

TOTAL FLOW IS 748.4576 LITERS

INTERMEDIATE CONCENTRATIONS:

UL ADLERABNN

TIME =

.2009784E-02
.2039225€-02
. 1789010E-02
.0113248E~02
. 7945568E-02
.8523024E-02
. 000000 1E-02
.0000001E-02
.0000001E-02
.0000001E-02
. 0000001E-02
.0000001E-02
.0000001E~-02
. 000000 1E-02
. 000000 1E~02
.0000001E-02
. 0000001E-02
.0000001E~02
. 000000 1E-02
. 000000 1E-02
.0000001E-02
.0000001E-02
. 000000 1E-02
. 0000001E-02
. 000000 1E-02
.0000001E-02
.0000001E-02
.0000001E-02
.0Q000001E-02
100.0015
INCREMENTAL FLOW IS

FLOW RATE =
TOTAL FLOW IS

auouToTAAITAaUnNeOOaBTNASEANANN

.2412019E-02
.8585611E-02
.2732596E-02
.9551212€E-02
.8240258E-02
.8881549E-02
. 000000 1E-02
. 0000001E-02
.0000001E~02
. 000000 1E-~02
. 000000 1E-02
. 0000001E-02
.0000001E-02
. 000000 1E-02
. 0000001E-02
. 0000001E-02
. 000000 1E-02
. 0000001E-02
. 0000001E-02
. 0000001E-02
. 0000001E-02
.0000001E-02
. 000000 1E-02
. 0000001E-02
. 0000001E~02
. 0000001E-02
. 000000 1E-02
. 0000001E-02
. 0000001E~-02

YEARS

INTERMEDIATE CONCENTRATIONS:

ORI OTAOGTORONNNELEDLEN

. 1928084E-02
.2039225E£-02
. 1789010E-02
.0113248E-02
. 79455868E-02
.8523024E-02
.00000Q01E~02
.0000001E~02
. 0000001E-02
. 000000 1E~-02
. 0000001E-02
. 0000001E-02
.0000001E-02
.0000001E-02
.0000001E-02
. 0000001E-02
.0000001E-02
. 000000 1E-02
.0000001E~-02
.0000001E-02
.0000001E-02
.0000001E-02
. 0000001E-02
. 0000001E~02
. 0000001E-02
. Q00000 1E-02
.0000001E~02
.0000001E-02
. 000000 1E~02

oo NONUUNRDENEN -

.2973098E-02
.6585611E-02
.2732596E-02
.9551212E-02
.8240256E-02
.8881549E-02
.0000001E-02
. 000000 1E-~02
. 0000001E-02
. 000000 1E-02
. 0000001E-02
. 0000001E-02
. 0000001E~02
. 0000001E-02
. 0000001E-02
. 0000001E-02
. 0000001£-02
.0000001E-02
. O000001E-02
.0000001E~02
.0000001E-02
.0000001E~02
.0000001E-02
.0000001E~-02
. O000001E -02
.0000001E-02
. O000001E-02
. 0000001E-02
. 0000001E~02

UV ENAWLN

UGNV AEENRAWON

.37683012E-02
.5277922E-02
.3346144E-02
.7313121E-02
.8443809E-02
.8547592E-02
.0000001E-02
. 000000 1E-02
. 000000 1E-02
.0000001E-02
. 000000 1E-02
.0000001E-02
. 000000 1E-02
. 0000001E-02
. 0000001E-02
. 0000001E-02
.0000001E-02
. 0000001E-02
.0000001E-02
. 0000001E-02
. 0000001E-02
. 0000001E-02
.0000001E-02
.0000001E-~02
.0000001E-02
. 000000 1E-02
. 0000001E-02
. 0000001E~02

3.6159184E-02 LITERS
2.2916308E-11 M*x3/SEC

823.9551 LITERS

. 1609822E-02
.5277922E-02
.3346144E-02
.7313121E-02
.8443808E-02
.8547592E-02
. 000000 1E-02
. 000000 1E~02
.0000001E-02
. 0000001E~-02
. 000000 1E-02
. 000000 1E-02
.0000001E-02
. 0000001E-02
. 000000 1E-02
.0O000001E-02
.0000001E-02
. 0000001E-02
.0000001E-02
. 000000 1E-02
.0000001E-02
.0000001E-02
.0000001E-02
. 000000 1E~-02
. 000000 1E-02
.0000001E-02
.0000001E~02
.0000001E~02

81

oo wnm

oo D>SLABWON

OO DLARWON

.0000001E-02
. 000000 1E-02
. 000000 1E-02
.0000001E-02
.0000001E-02
.0000001E-02
.0000001E-02

.4490673E-02
.8207896E-02
.3533441E-02
.2322654E-02
.8288383E-02
.8857201E-02
.0000001E-02
. 000000 1E-02
. 0000001E-02
.0000001E-02
. 0000001E-02
. 000000 1E~-02
.0000001E~02
.0000001E~02
. 0000001E~-02
. 0000001E-02
. 0000001E-~02
.0000001E-02
.0000001E-02
. 0000001E-02
. 000000 1E-02
. 0000001E-02
.0000001E-02
. 000000 1E-02
.0000001E-02
.0000001E-02
. 000000 1E-02
.0000001E-02

.4480873E-02
.8207896E-02
.3533441E-02
.2322854E-02
.8288383E-02
.8857201E-02
.0000Q001E-02
.0000001E-02
.0000001E-02
. 000000 1E-02
. 0000001E-02
.0000001E-02
. 0000001E~-02
.0000001E-02
.0000001E-02
. 0O000001E-02
. 000000 1E-02
.0000001E-02
. 0000001E-02
. 000000 1E-02
.0000001E-02
. O000001E~02
. 000000 1E-02
. 000000 1E-02
.0000001E-02
. 0000001E-02
.0000001E-02
.0000001E-02

Uit

OAOAAIOOORNRANOIUNOORDD2EAEWN

oot anasabbOnN

.0000001E-~02
. 0000001E-02
. 0000001E-02
.0000001E-02
.0000001E-02
.0000001E-02
.0000001E-02

.5132319E-02
.8381872E-02
.2945493E-02
. 7824554E-02
.8134349E-02
.8844002E-02
. 000000 1E-02
. 0000001E-02
. 0000001E-02
.O000001E-02
.0000001E-02
.0000001E-02
. 000000 1E-02
.0000001E-02
. 0000001E-02
.0000001E-02
. 0000001E-02
. 000000 1E-02
. 0000001E-02
. 0000001E~02
.0000001E-02
. Q00000 1E -02
. 0000001E~02
. 0000001E-02
. 0000001E-02
. 000CO01E-02
. 000000 1E-~-02
.0000001E-02

.5132318E-02
.8381672€-02
.2945483E-02
.7624554E-02
.8134349E-02
.8844002E-02
. 000000 1E-02
. O000001E-02
. 0000001E-02
. 0000001E-02
.0000001E-02
.0000001E-02
.0000001E-02
.0000001E-02
. 0000001E-02
. 0000001E-02
. 000000 1E-02
. 0000001E-02
.0000001E-02
. 0000001E-02
. 0O000001E-02
.0000001E-02
. 000000 1E-02
. 000000 1E-~02
. 0000001E-02
. 0000001E-02
. 0000001E-02
. 000000 1E-02



TIME = 150.0045
INCREMENTAL FLOW IS

YEARS
1.1823948E-02 LITERS

FLOW RATE = 7.4935685E-12 M**3/SEC
TOTAL FLOW IS 848.2827 LITERS
xxxxxxxxxx FINAL VALUES xxxxxxxxxx

CONCENTRATIONS AT RADIAL INCREMENTS (ML/CM=x3)

8.2379524E-03 1.2973095E-~02 2.1609822E-02 2.4490673E-02 2.5132319E-02
2.2039225E-02 2.6585611E-02 3.5277922E-02 3.820789BE-02 3.9381672E-02
4. 1788010E-02 4.2732596E-02 4.3348144E-02 4.3533441E-02 4.2945493E-02
4.0113248E-02 2.9551212E~02 2.7313121E-02 4.2322854E-02 4.7624554E-02
4.7945S5688E-02 4.8240258E-02 4.8443809E-02 4.8288383E-02 4.8134348E-02
4.8523024E-02 4.8881549E-02 4.8547592E-02 4.8857201E-02 4.8844002E-02
5.0000001E-02 5.0000001E~-02 5.0000001E-02 §5.0000001E-02 5.0000001E-02
5.0000001E-02 5.0000001E~-02 5.0000001E-02 §.0000001E-02 §.0000001E-02
5.0000001E-02 5.0000001E-02 5.0000001E-02 §5.0000001E-02 5.0000001E-02
5.0000001E-02 5.gggggg15-02 5.0000001E-02 5.0000001E-02 5.0000001E-02
5.0000001E-02 5. 1E-02 5.0000001E-02 5.0000001E-02 5.0000001E-02
§.0000001E-02 §5.0000001E-02 5.0000001E-02 5.0000001E-02 §.0000001E-02
5.0000001E-02 §5.0000001E-02 §5.0000001E-02 5.0000001E-02 5.0000001€-02
5.0000001E-02 5.0000001E-02 §5.0000001E-02 5.0000001E-02 §5.0000001E-02
5.0000001E-02 5.0000001E-02 §5.0000001E-02 5.0000001E-02 5.0000001E-02
5.0000001E-02 §5.0000001E-02 5.0000001E-02 5.0000001E-02 §5.0000001E-02
5.0000001E-02 §5.0000001E-02 §5.0000001E-02 5.0000001E-02 §5.0000001E-02
5.0000001E-02 §5.0000001E-02 5.0000001E-02 5.0000001E-02 5.0000001E-02
5.0000001E-02 5.0000001E-02 5.0000001E-02 5.0000001E-02 S.0000001E-02
5.0000001E-02 §5.0000001E-02 §S.0000001E-02 §5.0000001E-02 5.0000001E-02
5.0000001E-02 5.0000001E-02 5.0000001E-02 5.0000001E-02 §5.0000001E-02
5.0000001E-02 §5.0000001E-02 5.0000001E-02 5.0000001E-02 §.0000001E-02
5.0000001E-02 5.0000001E-02 &5.0000001E-02 S.0000001E-02 §.0000001E-02
5.0000001E-02 §5.0000001E-02 5.0000001E-02 5.0000001E-02 5.0000001E-02
5.0000001E-02 §5.0000001E-02 5.0000001E-02 §5.0000001E-02 §5.0000001E-02
5.0000001E-02 5.0000001E-02 5.0000001E-02 §5.0000001E-02 §5.0000001E-02
5.0000001E-02 5.0000001E-02 5.0000001E-02 5.0000001E-02 §.0000001€E-~02
5.0000001E-02 5.0000001E-02 5.0000001E-02 5.0000001E-02 §5.0000001E~02
5.0000001£-02 5.0000001E-02

FINAL TIME = 170.70S8 YEARS

FINAL FLOW RATE = 0.0000000E+00 ML/YR

TOTAL FLOW = 852.0073 LITERS

MAXIMUM STABILITY RATIO = 8.5980080E-02

AT TIME = $.000001 YEARS

WAPPA TIMES < DELTA T NOT USED TO GENERATE INPUT FOR WAPPA
1.0000000E-03 9.9999998E-03 2.0000000E-02

WAPPA TIMES > FLOWRATE CUTOFF TIME NOT USED TO GENERATE INPUT FOR WAPPA

200.0000
10000.00

500. 0000
1000000 .

1000

.000

82

2000.000

5000.000




TABLE B-5. TIMES AND FLOWRATES FOR INPUT TO WAPPA, FILE 13.

12
5.0000E-02 1.153E-091.0000E-01 1.459E-092.0000E-01 1.713E-095.0000E-0t 1.924E-09
1.0000E+00 1.855E-092.0000E+00 1.604E-095.0000E+00 1.190E-091.0000E+01 8.202E-10
2.0000E+01 4.049E-105.0000E+01 8.565E-111.0000E+02 2.292E-111.7071E+02 0.000£+00

17 NO. OF TIME-BRINE RATE PAIRS

18 4 SETS OF TIMEyrs VS RATE m3 per sec
'8 4 SETS OF TIMEyrs VS RATE m3 per sec
18 4 SETS OF TIMEyrs VS RATE m3 per sec






APPENDIX C
INPUT USED FOR SIMULATIONS OF SEVEN SALT SITES

C.1 INTRODUCTION

Seven potentially acceptable repository salt sites were studied. Four
are bedded salt sites (Deaf Smith County, Texas; Swisher County, Texas; Davis
Canyon, Utah; and Lavender Canyon, Utah) and the other three are domal salts
(Cypress Creek Dome, Mississippi; Richton Dome, Mississippi; and Vacherie
Dome, Louisiana). For each, two waste forms were considered, commercial high-
level waste (CHLW) and spent fuel, and two values were assumed for the thres-
hold thermal gradient. In all, 28 simulations were therefore run. This
appendix presents the pertinent input values used for these 28 simulations.
Appendix B describes the required format for this input to BRINEMIG.

C.2 TEMPERATURES AROUND THE WASTE PACKAGE

Temperatures were provided in tabular form by the TEMPV5 code. Details
about the TEMPVS simulations are provided by McNulty (1987). Tables C-1
through C-14 contain Tistings of the temperature files as they were received
from TEMPV5 for the seven sites and two waste forms. Column 1 contains temp-
eratures in degrees Celsius, column two contains corresponding times in years,
and column 3 contains distances in meters, measured from the midpoint between
repository rooms. BRINEMIG converts the distances so that they are given in
centimeters and measured from the centerline of a waste package.

C.3 OTHER INPUT CONDITIONS

Package radii assumed for the two waste forms were 0.445 m and 0.4175 m
for CHLW and spent fuel, respectively. Effective package lengths were 3.679 m
and 3.85 m, respectively.

Initial moisture contents for the sites were assumed to be 5 volume per-
cent for bedded sites and 0.5 volume percent for domal sites.

Two values were selected for the threshold thermal gradient, 0.125°C/cm
and 0.0°C/cm. Both these values were used for both waste forms at all seven
sites.

The value of NUMR for all cases was 5. The size of the radial increment
is determined by dividing the package radius by NUMR.

The time increment varied between runs. With the exception of the
Vacherie Dome runs, the time increment was set at 0.05 yr for CHLW simulations
at the sites, and 0.1 yr for the spent fuel simulations. At Vacherie Dome,
the runs with a threshold thermal gradient of 0.125°C/cm were made with a time
increment of 0.05 yr, the run for CHLW and a zero threshold gradient was made
with a time increment of 0.1 yr, and the run for spent fuel and a zero thres-
hold gradient was made with a time increment of 0.5 yr.
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TABLE C-1. TEMPERATURE INPUT from TEMPVS for DEAF SMITH, CHLW.

0.3128€+02 0. 1000E-03 0. 1265€E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000€-03 0. 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000€-03 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.1000E-03 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-03 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-03 Q.3100E+01 DEGREES C TIME (YRS) XCORO (METERS)
0.3128E+02 0.1000E-03 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.3181E+02 0.2000E-03 0. 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3138E+02 0.2000E-03 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-03 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000£-03 0.1110€+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-03 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-03 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.200QE-03 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.3802E+02 0.5000E-03 0.1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3411E+02 0.S5000E-03 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.S5000E-03 0.1210€E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-03 0. 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-03 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-03 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-03 0. 0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.4589E+02 0. 1000E-02 0. 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.4181E+02 0. 1000E-02 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3159E+02 0. 1000E-02 0. 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-02 0. 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-02 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.1000E-02 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-02 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.6239E+02 0.2000E-02 0. 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.5622E+02 0.2000E-02 0. 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3411E+02 0.2000E-02 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-02 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E~02 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-02 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-02 0. OO00E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.9186E+02 0.5000E-02 0. 12685E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.8356E+02 0.5000E-02 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.4565E+02 0.5000E-02 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3199€E+02 0.5000E-02 0. 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-02 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-02 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.S000E-02 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0. 1168E+03 0. tO00E-01 0. 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1075€E+03 0. 1000E-01 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.B8080E+02 0. 1000E-01 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3557E+02 0.1000£-01 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-01 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-01 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-01 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0. 1408E+03 0.2000E-01 0. 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1305E+03 0.2000E-01 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.7758E+02 0.2000E-01 0. 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.4325E+02 0.2000E-01 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.313BE+02 0.2000E-01 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-01 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-01 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.168687E+03 0.5000€E-01 0. 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1887E+03 0.5000€E-01 0. 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.8787E+02 0.5000E-01 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.56848E+02 0.5000E-01 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3288E+02 0.5000E-01 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-01 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128BE+02 0.5000E-01 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.1811E+03 0. 1000E+00 0. 1288€+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1898E+03 0. 1000E+00 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1099E+03 0. 1000E+00 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.8584E+02 0. 1000E+00 0. 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3813E+02 0. 1000E+00 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3140E+02 0. 1000E+00 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E+00 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.1921E+03 0.2000E+00 0. 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1808E+03 0.2000E+00 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1194E+03 0.2000E+00 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.7389E+02 0.2000E+00 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.4088E+02 0.2000E+00 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3224E+02 0.2000E+00 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)

86



0000000000000 00000CO00O000D000O00OO0O00O0O00O00O00O0O0OO0O00O0O0O00V000O0O0O0O0V0O000O0O0O0O0O0O0O0O0O0O0O0OO0O0O0O0O00O0

3164E+02
2041E+03
1924E+03
1304E+03
8392E+02
4835E+02
3638E+02
3502E+02
2118E+03
2002E+03
1384E+03
9193E+02
5592E+02
4314E+02
4158E+02
2192E+03
2078E+03
1473E+03
1016E+03
6598E+02
5324E+02
5168E+02
22689E+03
2184E+03
1605E+03
1177E+03
8411E+02
7201E+02
7052E+02
2245E+03
2158E+03
1675E+03
1301E+03
1003E+03
B951E+02
8819E+02
2051E+03
1988E+03
1638E+03
1381E+03
1135E+03
1052E+03
1042E+03
1514E+03
1488E+03
1341E£+03
1220E+03
1119E+03
1081E+03
1077E+03
1138E+03
1127E+03
1067E+03
1016E+03
9730E+02
9588E+02
9548E+02
9404E+02
9347E+02
9022E+02
B748E+02
8515E+02
8427E+02
8417E+02
7413E+02
7393E+02
7281E+02
7188E+02
7104E+02
7073E+02
7069E+02
5809E+02
5805E+02
§785E+02
57688E+02
5753E+02
5747E+02
5747E+02
481BE+02
461BE+02

0000000000000 000000000000000O0O0O0O000000O00O0OOO0O00DO0O00000O0O00O0000000O00O0OODOOO0O0O0O0DOOO0O0O0O

2000E+00
S000E+00
SO000E+00
5000E+00
S000E+00
S000E+00
S000E+00
5000E+00
1000E+01
1000E+01
1000E+0 1
1000E+0 1
1000E+01
1000E+01
1000E+01
2000E+01
2000E+01
2000E+01
2000E+01
2000E+01
2000E+01
2000E+01
S5000E+01
5000E+01
S000E+01
S000E+01
S000E+01
5000E+01
S000E+01
1000E+02
1000E+02
1000E+02
1000E+02
1000E+02
1000E+02
1000E+02
2000E+02
2000E+02
2000E+02
2000E+02
2000E+02
2000E+02
2000E+02
S000E+02
5000E+02
S000E+02
S000E+02
S000E+02
S000E+02
S5000E+02
1000E+03
1000E+03
1000E+03
1000E+03
1000E+03
1000E+03
1000E+03
2000E+03
2000E+03
2000E+03
2000E+03
2000E+03
2000E+03
2000E+03
SO00E+03
5000E+03
5000E+03
5000E+03
SO000E+03
5000E+03
5000E+03
1000E+04
1000E+04
1000E+04
1000E+04
1000E+04
1000E+04
1000E+04
2000E+04
2000E+04

0000000000000 000000000000000000O00000000O0DO000V0O0V0O0O00O000OO0O00O0O0O0DO00O00O00O0OV0ODOO0OO0OO0OVO0O0O

0000E+00
1265E+02
1260E+02
1210E+02
1110E+02
8 100E+01
3100E+01
O00OE +00
1265E+02
1260E+02
1210E+02
1110E+02
8 100E+01
3100E+01
O000E+00
1285€E+02
1260€E+02
1210E+02
1110E+02
8 100E+01
3100E+01
0O00OE+00
1285E+02
1280E+02
1210E+02
1110E+02
8 100E+01
3100E+01
OO0OE +00
126SE+02
1260€+02
1210E+02
1110E+02
8 100E+01
3100E+01
0000QE+00
1265E+02
12680E+02
1210E+02
1110E+02
8 100E+01
3100£E+01
O000QE+00
1265E+02
1260E+02
1210E+02
1110£+02
8100E+01
3100E+01
OO00E +00
1285E+02
1260E+02
1210E+02
1110E+02
8100E+01
3100E+01
O000E+00
1265E+02
1280E+02
1210E+02
1110E+02
8100E+01
3100E+01
0000E+00
1265E+02
1260E+02
1210E+02
1110E+02
8 100E+01
3100E+01
0000E +00
1285E+02
1260E+02
1210E+02
1110E+02
8 100E+01
3100E+01
O000E+00
1265E+02
1260E+02

87

DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES

000000000000 000000000000000000000000000A0NNN00N0N0000N000N000000000000000000000000

TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME

(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS}
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)

XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORO
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD

(METERS )
(METERS)
(METERS)
(METERS)
(METERS }
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS )
(METERS)
(METERS )
(METERS)
(METERS)
(METERS)
(METERS )
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS )
(METERS )
(METERS)
(METERS)
(METERS)
(METERS )
(METERS)
(METERS)
(METERS )
(METERS)
(METERS )
(METERS)
(METERS)
(METERS )
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS )
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS )
(METERS)
(METERS)
(METERS)



0000000000 000D0O00000O0

.4614E+02
.46814E+02
.4814E+02
.4612£+02
.4812E+02
.3413E+02
.3413E+02
.3413E+02
.3413E+02
.3413E+02
.3414E+02
.3414E+02
.3128E+02
.3128E+02
.3128E+02
.3128E+02
.3128E+02
.3128E+02
.3128E+02

0000000000000 00O00O0O

. 2000E+04
. 2000E+04
. 2000E+04
. 2000E+04
.2000E+04
.5000E+04
. 5000E+04
.5000E+04
. S000E+04
. S000E+04
.5000E+04
. 5000E+04
. 1000E+05

100CE+05

. 1000E+05
. 1000E+05
. 1000E+0S
. 1000E+05
. 1000E+0S

0000000000000 0DO0O00OO

. 1210E+02
.1110E+02
.8100E+01
.3100E+01
. 0000E+00
. 12B85E+02
. 1260€E+02
.1210E+02
. 1110E+02
.8100E+01
.3100E+01
. 0000E+00
. 1265E+02
. 1280E+02
. 1210E+02
. 1110E+02
.8100E+01
.3100E+01
. O000E+00

88

DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES
DEGREES

0000000000000 0000

TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME

(YRS)
(YRS)
(YRS)
(YRS}
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)

XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCQORD

(METERS)
(METERS )
(METERS)
(METERS )
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS)
(METERS )
(METERS)
(METERS)
(METERS)



TABLE C-2. TEMPERATURE INPUT from TEMPVS for DEAF SMITH, SFPWR.

0.3129E+02 0. 1000E-03 0.9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-03 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.1000£-03 0.9050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E£+02 0. 1000E-03 0.8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-03 0.5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-03 0.4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-03 0.0000E+0Q0 DEGREES C TIME (YRS) XCORD (METERS)
0.3188E+02 0.2000E-03 0.9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3137E+02 0.2000E-03 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-03 0.9080E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-03 0.80S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-03 0.5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-03 0.4899E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-03 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.3504E+02 0.5000E-03 0.8832E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3311E+02 0.5000E-03 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-03 0.90S50E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-03 0.80S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-03 0.50S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-03 0.4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-03 0.0000E+0C DEGREES C TIME (YRS) XCORD (METERS)
0.4140E+02 0. 1000E-02 0.96832E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3787E+02 0. 1000E-02 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3151E+02 0. 1000E~02 0.8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-02 0.8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-02 0.5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-02 0.4899E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0. 1000E-02 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.5090E+02 0.2000E-02 0.9832E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.4582E+02 0.2000E-02 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3311E+02 0.2000E-02 0.98050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-02 0.B8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-02 0.5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-02 0.4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-02 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.68877E+02 0.5000E-02 0.8632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.8010E+02 0.5000£-02 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3979€+02 0.5000E-02 0.8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3177E+02 0.5000E-02 0.80S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5S000E-02 0.5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-02 0.4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-02 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.79682E+02 0. 1000E-01 0.9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.7229E+02 0.1000E-01 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.4801E+02 0. 1000E-01 0.9050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3398E+02 0.1000E-01 0.80S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.1000E-01 0.50S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.1000E-01 0.4899E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.1000E-01 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.9148E+02 0.2000E-01 0.9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.8371E+02 0.2000E-01 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5701E+02 0.2000E-01 0.9050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3843E+02 0.2000E-01 0.8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3134E+02 0.2000E-01 0.5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-01 0.4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.2000E-01 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0. 1039E+03 0.5000E-01 0.9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.9S85E+02 0.5000E-01 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.8748E+02 0.5000E-01 0.9050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.4574E+02 0.5000E-01 0.B80S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3233E+02 0.5000£-01 0.5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-01 0.4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.3128E+02 0.5000E-01 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.1107E+03 0. 1000E+00 0.9832E+01 DEGREES C TIME (YRS) XCORD (METERS)
0. 1025E+03 0. 1000E+00 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.7352E+02 0. 1000E+00 0.8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5073E+02 0. 1000E+00 0.8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3424E+02 0. 1000E+00 0.5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.314B8E+02 0. 1000E+00 0.49899E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.3148E+02 0. 1000E+00 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0. 1155E+03 0.2000E+00 0.9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.1072E+03 0.2000E+00 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.7792E+02 0.2000E+00 0.90S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5489E+02 0.2000E+00 0.8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.36888E+02 0.2000E+00 0.5080E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3240E+02 0.2000E+00 0.49989E-01 DEGREES C TIME (YRS) XCORD (METERS)
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TABLE C-3. TEMPERATURE INPUT from TEMPVS for SWISHER, CHLW.

0.3239E+02 0. 1000E-03 0.1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0. 1000E-03 0.1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3239€E+02 0. 1000E-03 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0.1000€E-03 0.1110€+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0. 1000E£-03 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0. 1000E-03 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0. 1000E-03 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.3272E+02 ©.2000E-03 0.1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3250E+02 0.2000E-03 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3238E+02 0.2000E-03 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3238E+02 0.2000E-03 0.1110€+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3239€+02 0.2000E-03 0.8 100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0.2000E-03 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0.2000E-03 0. 0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.3715E+02 0.5000£-03 0.1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3523E+02 0.5000E-03 0.12680E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0.5000E-03 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0.5000E-03 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0.S000E-03 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0.5000E-03 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0.5000E-03 0. 0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.4716E+02 0. 1000E-02 0. 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.4306E+02 0. 1000E-02 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3271E+02 0. 1000E-02 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS )
0.3238E+02 0. 1000E-02 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0. 1000E-02 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0. 1000E-02 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0. 1000E-02 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.63681E+02 0.2000€E-02 0. 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.5742E+02 0.2000E-02 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3523E+02 0.2000E-02 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3238E+02 0.2000E-02 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0.2000E-02 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0.2000€-02 0.3100€E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0.2000E-02 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.8317E+02 0.5000E-02 0. 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.8488E+02 0.5000E-02 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.4681E+02 0.5000E-02 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3311E+02 0.5000E-02 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0.5000E-02 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0.5000E-02 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0.S000E-02 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0. 1183E+03 0. t000E-0O1 0. 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1089E+03 0. 1000E-01 0.1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.6181E+02 0. 1000E-01 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3668E+02 0. 1000E-01 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0. 1000E-01 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0. 1000E-01 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0. 1000E-0O1 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.1423E+03 0.2000E-01 0.1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.1320E+03 0.2000E-01 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.7882E+02 0.2000E-01 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.4441E+02 0.2000E-01 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3247E+02 0.2000E-01 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3238E+02 0.2000E-01 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0.2000€-01 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0. 1882E+03 0.5000E-01 0. 12685E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.1572E+03 0.5000E-01 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.8921E+02 0.5000E-01 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.5787E+02 0.5000E-01 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3401E+02 0.5000E-01 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0.5000E-01 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3239E+02 0.5000E-01 0. 0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.1828E+03 0. 1000E+00 0. 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.1714E+03 0. 1000E+00 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.1113E+03 0. 1000E+00 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.8707E+02 0. 1000E+00 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3728E+02 0. 1000E+00 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3252E+02 0. 1000E+00 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3240E+02 0. 1000E+00 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0. 1938E+03 0.2000E+00 0.1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.1822E+03 0.2000E+00 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.1208E+03 0.2000E+00 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.7515SE+02 0.2000E+00 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.4181E+02 0.2000£+00 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.333BE+02 0.2000E+00 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
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TABLE C-4 TEMPERATURE INPUT from TEMPVS for SWISHER SFPWR

0 3240E+02 O 1000E-03 O 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3239E+02 0 1000E-03 0 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3238E+02 O 1000€E-03 0 89050E+01 DEGREES C TIME (YRS) XCORD (METERS )
0 3238E+02 0 1000E-03 O B8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3239E+02 0 1000E-03 0 S5050€E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3239E+02 0 1000E-03 0 4899E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 3239E+02 O 1000E-03 0 OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 3277E+02 O 2000E-03 0 9832E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3248E+02 O 2000E-03 0 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3239E+02 0 2000E-03 O 8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3239E+02 0 2000E-03 O 8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3239E+02 0 2000E-03 O S50S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3238E+02 O 2000E-03 O 4899E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 3239E+02 0 2000E-03 0 OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 3617E+02 O 5000E-03 O 9832E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3422E+02 0 5000E-03 O 8S50E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3239E+02 O S000E-03 O 9050E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3239E+02 O 5000E-03 O BOSOE+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3239E+02 0 SO000E-03 O S0S50E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3239E+02 0 5000E-03 O 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
O 3239E+02 0 5000E-03 O OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 4255E+02 0 1000E-02 O 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3881E+02 0 1000E-02 0 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3282E+02 0 1000E-02 O 90S0E+O1 DEGREES C TIME (YRS) XCORD (METERS)
0 3239€E+02 O 1000E-02 0 BOSOE+0O1 DEGREES C TIME (YRS) XCORD (METERS)
O 3239E+02 0 1000E-02 O SOS0E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3238E+02 0 1000E-02 O 4899E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 3239E+02 0 1000E-02 0 OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 5208E+02 0 2000E-02 0 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 *4678E+02 0 2000E-02 O SS850E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3422E+02 0 2000E-02 O S80S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3239E+02 0 2000E-02 0 8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3239E+02 0 2000E-02 O SOS0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3239E+02 0 2000E-02 O 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
O 3239E+02 O 2000E-02 0 OO00E+00 DEGREES C TIME (YRS) XCORD (METERS)
O 6B800E+02 0 SO0CE-02 O 9832E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 6131E+02 0 SO00E-02 0 95S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 4083E+02 0 S5000E-02 O 80S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3289E+02 O 5000E-02 O BOSOE+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3239E+02 0 SO00E-02 O S0S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3239E+02 0 SOO0E-02 O 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 3238E+02 0 5000E-02 0 O0OOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 8090E+02 C 1000E-01 O 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 73S4E+02 0 1000E-01 O 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 4917E+02 O 1000CE-01 0 S050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3510E+02 0 1000E-01 O BOSOE+O1 DEGREES C TIME (YRS) XCORD (METERS)
0 3239E+02 0 1000E-01 0 5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3239E+02 0 1000E-01 O 4899E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 3238E+02 O 1000E-O1 O OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 9278E+02 G 2000E-01 0 89632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 8500E+02 0 2000E-01 0 8S5S50E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5821E+02 O 2000E-01 O S050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3857E+02 O 2000E-01 0 80SOE+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3248E+02 0 2000E-0O1 O S50S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3239E+02 0 2000E-0t 0 49989E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 3239E+02 0 2000E-01 O OO0OOE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 1053E+03 O SOO00E-01 O 9632E+0t DEGREES C TIME (YRS) XCORD (METERS)
0 8718E+02 O 5000E-01 0 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 6872E+02 0 SOO0CE-O1 O 80S50E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 489%0E+02 0 SO000E-01 O BOS0E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3345E+02 0 S5000E-01 O S0SO0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3239€E+02 0 5000E-01 0 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 3239E+02 O S000E-01 0 OCOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 1121E£+03 0 1000E+00 0 8632E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 1039E+03 0 1000E+00 O 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 7478E+02 O 1000E+0Q0 O S050E+Q1 DEGREES C TIME (YRS) XCORD (METERS)
0 5191E+02 0 1000E+00 O 8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3537E+02 0 1000E+00 0 S0S50E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3257E+02 0 1000E+00 0 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 3257€E+02 0 1000E+00 O OOCOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 1169E+03 0 2000E+00 0 9832E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 1085E+03 0 2000E+00 0 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 7919E+02 0 2000E+0Q 0 80S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
O S5588E+02 0 2000E+00 O 80SOE+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3781E+02 0 2000E+00 0 SOS0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3351E+02 0 2000E+00 O 49989E-01 DEGREES C TIME (YRS) XCORD (METERS)
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3351E+02
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1125€+03
8329€E+02
5998E+02
4144E+02
3652E+02
3652E+02
1232E+03
1151E+03
8636€+02
6339E+02
4507E+02
4017E+02
4018E+02
1257E+03
1179E+03
9003E+02
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4994E+02
4517E+02
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TABLE C-S5. TEMPERATURE INPUT from TEMPVS for DAVIS CANYON, CHLW.

0.3371E+02 0. 1000E-03 0. 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3370€+02 0. 1000E-03 0. 1260E+02 OEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0. 1000£-03 0. 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0. 1000E-03 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0. 1000E-03 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0. 1000E-03 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.337QE+02 0. 1000E-03 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.3402E+02 0.2000E-03 0. 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3381E+02 0.2000E-03 0. 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0.2000E-03 0. 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0.2000E-03 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0.2000E-03 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0.2000E-03 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0.2000E-03 0. 0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.3843E+02 0.S000E-03 0. 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3853E+02 0.5000E-03 0. 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3371E+02 0.S000E-03 0. 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0.5000E-03 0. 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0.5000E-03 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0.5000E-03 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0.5000E-03 0. 0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.4839E+02 0. 1000E-02 0. 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.4431E+02 0. 1000E-02 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3401E+02 0. 1000E-02 0. 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0. 1000E-02 0. 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0. 1000E-02 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0. 1000E-02 0.3100€+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0. 1000E-02 0. 0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.8488E+02 0.2000£-02 0. 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.5886E+02 0.2000E-02 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3852E+02 0.2000E-02 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3371E+02 0.2000E-02 0. 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0.2000E-02 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0.2000E-02 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0.2000E-02 0. 0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.9467E+02 0.5000E-02 0. 1265€+02 DEGREES C TIME (YRS) XCORD (METERS)
0.8825E+02 0.5000E-02 0. 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.4805E+02 0.5000E-02 0.1210£+402 DEGREES C TIME (YRS) XCORD (METERS)
0.3441E+02 0.5000E-02 0. 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0.5000£E-02 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0.5000€£-02 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0.5000E-02 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.1203E+03 0. 1000E-0O1 0. 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.1106E+03 0. 1000E-01 0. 1280£E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.63068E+02 0. 1000E-01 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3797E+02 0. 1000E-01 0. 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0. 1000E-01 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0. 1000E-01 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0. 1000E-01 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0. 1450E+03 0.2000E-01 0. 1265E£+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1343E+03 0.2000E-01 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.8018E+02 0.2000E-01 0.1210€+02 DEGREES C TIME (YRS) XCORD (METERS)
0.4585E+02 0.2000E-01 0. 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3378E+02 0.2000E-01 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0.2000E-01 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0.2000E-01 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.1720E+03 0.5000E-01 0. 1285€E+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1BOSE+03 0.5000E-01 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1008E+03 0.5000E-01 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.5881E+02 0.5000E-01 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3531E+02 0.5000E-01 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0.5000E-01 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3370E+02 0.5000E-01 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.1873E+03 0. 1000E+00 0. 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.1753E+03 0. 1000E+00 0.1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.1131E+03 0. 1000E+00 0. 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.68833E+02 0. 1000E+00 0. 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.3883E+02 0. 1000€+00 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3382E+02 0. 1000E+00 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3371E+02 0. 1000E+00 0. 0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.1888E+03 0.2000E+00 0. 12685E+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1887E+03 0.2000E+00 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1229€+03 0.2000E+00 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.7848E+02 0.2000E+00 0. 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.4308E+02 0.2000E+00 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.3468E+02 0.2000E+00 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
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TABLE C-6 TEMPERATURE INPUT from TEMPVS for DAVIS CANYON SFPWR

0 3371E+02 0 1000E-03 0 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 0 1000E-03 0 8550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 0 1000E-03 O SO50E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 0 1000E-03 O BO50E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 O 1000E£-03 O SO0SOE+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370£+02 0 1000E-03 O 4989E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 0 1000E-03 0 0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
O 3408E+02 0 2000E-03 O 9832E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 33798t+02 0 2000E-03 O 8550E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3370E+02 0 2000E-03 O SO50E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 0 2000E-~03 0 8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3370E+02 O 2000E-03 0 50S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+0Q2 0 2000E-03 0 4899E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 O 2000E-03 0 OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 3748E+02 O S5000E-03 0 9832E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3552E+02 O 5000E-03 O 8S50E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3371E+02 O 5000E-03 O SOS50E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3370E+02 O 5000E-03 O 8050E+0t DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 0 5000E-03 O 5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 O 5000E-03 O 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
O 3370E+02 0 S000E-03 0 OO0OOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 4380E+02 0 1000£-02 O 8632E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 400BE+02 O 1000E-02 O 9550E+01 DEGREES C TIME (YRS) XCORD {METERS)
O 3393E+02 0 1000E-02 O S0S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 0 1000E-02 O 80S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3370E+02 O 1000E-02 O SO50E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 0 1000E-02 O 4998E-0O1 DEGREES C TIME (YRS) XCORD (METERS)
O 3370E+02 0 1000E-02 0 OOOQE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 5331E+02 0 2000E-02 0 9832E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 4802E+02 0 2000E-02 O SS550E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3552E+02 0 2000E-02 O 9050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3371E+02 Q 2000E-02 0 8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 0 2000E-02 0 SOSOE+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 0 2000E-02 O 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 0 2000E-02 0 O0QQE+0Q0 DEGREES C TIME (YRS) XCORD (METERS)
0 6927E+02 0 SO000E-02 0 9832E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 6255E+02 0 S5000E-02 O 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 4219E+02 0 SO000E-02 O S0S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3419E+02 O SO00E-02 O B80S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 0 S000E-02 O SOSOE+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 O SO00E-02 O 4988E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 0 5000E-02 0 OOOOE+0Q0 DEGREES C TIME (YRS) XCORD (METERS)
0 822B6E+02 O 1000E-01 O 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 7484E+02 O 1000E-01 O 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 5041E+02 0 1000E-01 O 9050E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3840E+02 O 1000E-01 O BOSOE+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 0 1000E-01 O S0S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 0 1000E-01 O 4999E-0t DEGREES C TIME (YRS) XCORD (METERS)
0 3370£+02 O 1000E-01 0 OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 9428E+02 0 2000E-0Ot 0 8632£+01 DEGREES C TIME (YRS) XCORD (METERS)
O 8B40E+02 0 2000E-01 O 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5944E+02 O 2000E-01 O 9050E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 4083E+02 0 2000E-01 0 BO50E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3377E+02 0 2000E-01 O 50S50E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3370E+02 0 2000E-01 O 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 3370E+02 0 2000E-01 O 0O0OOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 1070E+03 O 5000E-01 0 8832E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 9875E+02 0 SO00E-01 O S550E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 6999E+02 0 S000E-01 O S050E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 4814E+02 O S000E-01 O BOSOE+O1 DEGREES C TIME (YRS) XCORD (METERS)
0 3475E+02 0 5000E-01 O 5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3371E+02 0 S5000E-01 0 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 3371E+02 0 S5000E-01 0 OOO0OE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 1140E+03 O 1000E+00 O 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 10SSE+03 0 1000E+00 O 9S50E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 7808E+02 0 1000E+00 0 8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5314E+02 0 1000E+00 0 8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3688E+02 0 1000E+00 0 5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3388E+02 0 1000E+00 O 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
O 3388E+02 0 1000E+00 0 OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 1188E+03 0 2000E+00 0 9832E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 1103E+03 0 2000E+00 0 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 80S3E+02 0 2000E+00 O S0S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S5712E+02 0 2000E+00 O 8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3908E+02 0 2000E+00 0 S50S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3482E+02 0 2000E+00 0 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
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TABLE C-7 TEMPERATURE INPUT from TEMPVS for LAVENDER CANYON CHLW

0 3378E+02 0 1000E-03 O 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 3378E+02 0 1000E-03 O 1260E+02 DEGREES C TIME (YRS) XCORD (METERS !
0 3378E+02 O 1000E-03 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 3378E+02 0 1000E-03 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 3378E+02 O 1000E-03 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
Q 3378E+02 O 1000E-03 O 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3378E+02 0 1000E-03 O O0O00OE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 3410E+02 O 2000E-03 0 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 3389E+02 0 2000E-03 0 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 3378E+02 0 2000E-03 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 3378E+02 O 2000E-03 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 3378E+02 0 2000E-03 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3378E+02 O 2000E-03 O 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3378E+02 0 2000E-03 O OO00OE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 3881E+02 O S000E-03 0 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 3661E+02 0 SCO00OE-03 0 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 3378E+02 0 SO00E-03 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 3378E+02 0 5000E-03 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 337BE+02 O SO000E-03 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3378E+02 0 5000E-03 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3378E+02 0 5000E-03 0 OOQOQE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 4848E+02 0 1000E-02 0 1285E+02 DEGREES C TIME (YRS} XCORD (METERS)
O 4439E+02 0 1000E-02 0 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 3409E+02 0 1000E-02 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 3378E+02 0 1000E-02 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 3378E+02 0 1000E-02 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3378E+02 0 1000E-02 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3378E+02 0 1000E-02 0 OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0O B494E+02 0 2000E-02 0 1265£+02 DEGREES C TIME (YRS) XCORD (METERS)
O 5874E+02 0 2000E-02 0 1260£+02 DEGREES C TIME (YRS) XCORD (METERS)
O 3860E+02 0 2000E-02 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 3378E+02 0 2000E-02 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 3378£+02 0 2000E-02 0 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3378E+02 0 2000E-02 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3378E+02 0 2000E-02 O OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 9477E+02 0 S000E-02 0 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 8834E+02 O 5000E-02 0 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 4813E+02 0 SO00E-02 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 3449E+02 0 5000E-02 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 3378E+02 0 5000£-02 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3378E+02 0 SO000E-02 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3378E+02 0 S000E-02 0 OOOQOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 1204E+03 O 1000E-0O1 0 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 1107E+03 0 1000E-01 0 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 6314E+02 0 1000E-01 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 3806E+02 0 1000E-01 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 3378£+02 0 1000E-01 O B100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3378E+02 0 1000E-01 O 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3378E+02 0 1000E-01 0 O0COE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 1451E+03 0 2000E-01 0 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 1344E+03 0 2000E-01 0 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
O B8025E+02 O 2000E-01 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 4573E+02 O 2000E-01 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 3386E+02 0 2000E-01 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3378E+02 O 2000E-01 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3378E+02 O 2000E-01 0 OO000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0 1721E+03 O S000E-01 0 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 1608E+03 0 5000E-01 0 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 1009E+03 0 S5000E-01 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5899E+02 0 5000E-01 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 3538E+02 0 S000E-01 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3378E+02 0 S5000E-01 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3378E+02 O SO000E-01 0 O000E+00 DEGREES C TIME (YRS) XCORD (METERS)
O 1874E+03 0 1000E+00 0 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 1754E+03 0 1000E+00 0 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 1132E+03 0 1000E+00 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
O B6842E+02 0 1000E+00 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS )
0 3881E+02 0 1000E+00 0 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3390E+02 0 1000E+00 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 3379E+02 0 1000E+00 0 O0OOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 1980E+03 0 2000E+00 0 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0O 1888E+03 0 2000E+00 0 1280£+02 DEGREES C TIME (YRS) XCORD (METERS)
O 1230E+03 O 2000E+00 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 7855E+02 0 2000E+00 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 4314E+02 0 2000E+00 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 3474E+02 0 2000£+00 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
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1110E+02
8100E+01
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TABLE C-8

3379111E+02
3377834E+02
3377834E+02
3377834E+02
3377834E+02
3377834E+02
3377834E+02
3415556€E+02
3386668E+02
3377834E+02
3377834E+02
3377834E+02
3377834E+02
3377834E+02
3753334E+02
3560001E+02
3378334E+02
3377834E+02
3377834E+02
3377834E+02
3377834E+02
4388335E+02
4015556E+02
3400555E+02
3377834E+02
3377834E+02
3377834E+02
3377834E+02
5338888£+02
48 10556E+02
3560001E+02
3378334E+02
3377834E+02
3377834E+02
3377834E+02
6935555E+02
6263335E+02
4226779E+02
3427223E+02
3377834E+02
3377834E+02
3377834E+02
8234446E+02
7492776E+02
5049057E+02
3647334E+02
3377834E+02
3377834E+02
3377834E+02
9437222E+02
8648880E+02
5952834E+02
4091333E+02
3384445E+02
3377834E+02
3377834E+02
107 1006E+03
9884445E+02
7007778E+02
4821834E+02
3482834E+02
3378334E+02
3378334E+02
11406 11E+03
1056389E+03
7617279€+02
5322778E+02
3673389E+02
3395556E+02
3395556E+02
1189058E+03
1104056E+03
806 1835E+02
5719989E+02
3916666E+02
3489445E+02
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1000000E-03
1000000€-03
1000000E-03
1000000E-03
1000000E-03
1000000E-03
1000000E~03
2000000E-03
2000000E~03
2000000E-03
2000000E-03
2000000E-03
2000000E-03
2000000E-03
SO000Q00E-03
5000000E-03
5000000E-03
5000000E-03
S5000000E~03
5000000E-03
SO00000E-03
1000000E-02
1000000E-02
1000000E-02
1000000E -02
1000000E -02
1000000E -02
1000000E -02
2000000E -02
2000000E-02
2000000E -02
2000000E-02
2000000E-02
2000000E-02
2000000E-02
S000000E-02
SO00000E-02
5000000E~02
5000000E-02
S000000E -02
5000000E-02
5000000E -02
1000000E-01
1000000E-01
1000000E-01
1000000E-01
1000000E-01
1000000E-01
1000000E-01
2000000E-01
2000000E-01
2000000E-01
2000000E-01
2000000E-01
2000000E-01
2000000E-01
S5000000E-01
S5000000E-01
S5000000E-01
5000000E-01
S000000E-01
SO00000E-01
S5000000E-01
1000000E+00
1000000E +00
1000000E+00
1000000E +00
1000000E+00
1000000E+00
1000000E+00
2000000E+00
2000000E+00
2000000E+00
2000000E+00
2000000E+00
2000000E+00
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9632406E+01
9550110E+01
SO049988E+01
8049988E+01
5049988E+01
499878 1E-01
0000000E +00
8632406E+01
95501 10E+01
9049988E+01
8049988E+01
5049988E+01
4998781E-01
O000000E +00
9632408E+01
9550110E+01
9049988E+01
8049988E+01
5048888E+01
4998781E-01
0000000E +00
96832406E+01
9550110E+01
S049888E+0Q1
8049988E+01
5049988E+01
4998781E-01
O000000E+00
9632406E+01
9550110E+01
9049988E+01
8049988E+01
S049988E+01
4998781E-01
0000000E +00
9632406E+01
9550110E+01
9049988E+01
8049988E+01
SO048988E+0O1
4998781E-01
0000000E +00
9632406E+01
95501 10E+01
9049988E+01
8049988E+01
5048988E+01
4898781E-01
0000000E+00
9632406E+01
95501 10E+01
9048988E+01
8049888E+01
5049988E+01
4998781E-01
0000000E+00
96832406E+01
9550110E+01
90499888E+01
8049988E+01
S049988E+01
4988781E-01
0000000E +00
9632406E+01
95501 10E+01
9049988E+01
8049988E+01
5049988E+01
4998781E-01
0000000E+00
9632406E+01
9550110E+01
9049988E+01
8049988E+01
S049988E+01
4988781E-01
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TEMPERATURE INPUT from TEMPVS for LAVENDER
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TABLE C-9 TEMPERATURE INPUT from TEMPVS for CYPRESS CREEK DOME CHLW

0 5321E+02 0 1000E-03 0 1265E+02 DEGREES C TIME (YRS) XCORD (METERS
0 S5320E+02 0 1000E-03 0 1260E+02 DEGREES C TIME (YRS) XCORD (METERS
O 5320E+02 0 1000E-03 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS !
0 5320£+02 0 1000E-03 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS!
O 5320E+02 O 1000E-03 O B100E+0O1 DEGREES C TIME (YRS) XCORD (METERS)
0 S5320E+02 O 1000E-03 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 532QE+02 O 1000E-03 0 OOOQE+Q0 DEGREES C TIME (YRS) XCORD (METERS)
O 5355E+02 0 2000£-03 0 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 5332E+02 0 2000E-03 0 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 5320E+02 O 2000E-03 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 O 2000E-03 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 O 2000E-03 O B100E+O1 DEGREES C TIME (YRS) XCORD (METERS)
O S5320£+02 0 2000E-03 C 3100E+01 DEGREES C TIME (YRS XCORD (METERS)
O S5320E+02 0 2000E-03 0 OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 5826E+02 0 SO0OE-03 0 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5622£+02 O 5000E-03 0 1260£+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5321E+02 O SO00E-03 0 1210€+02 DEGREES C TIME (YRS) XCORD (METERS)
O 5320E+02 O S000E-03 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
O S5320E+02 O S5000£-03 0 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 O S000E-03 O 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S320E+02 0 S5000E-03 O O0OOCOE+0Q0 DEGREES C TIME (YRS) XCORD (METERS)
O 6881E+02 0 1000E-02 O 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
O B6454E+02 0 1000E-02 O 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5353E+02 O 1000E-02 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 S5320E+02 0 1000E-02 0 1110E+02 DEGREES C TIME (YRS} XCORD (METERS)
O 5320E+02 0 1000E-02 0 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 0 1000£-02 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 5320E+02 0 1000£-02 0 O0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0 3647E+02 0 2000£-02 0 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 7986E+02 0 2000E-02 0 1280£+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5622E+02 0 2000E-02 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 5321E+02 O 2000E-02 O 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
O S320E+02 0 2000E-02 0 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 0 2000E-02 O 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 0 2000E-02 0 OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 1182E+03 0 S5000€E-02 0 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 1092E£+03 0 SO0Q0E-02 0 1260£E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 6854E+02 0 S5000E-02 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 5396E+02 0 SO00E-02 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 S5320E+02 0 S000E-02 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 O S5000E-02 O 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 5320E+02 0 SO000E-02 O OOOOE+0Q0 DEGREES C TIME (YRS) XCORD (METERS)
O 1453E+03 0 1000E-0O1 O 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 1351E+03 0 1000E-01 0 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
O B8455E+02 0 1000E-01 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5777E+02 0 1000E-Ot 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5320£+02 0 1000E-01 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 O 1000E-0O1 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 O 1000E-0O1 0 OO0OOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 1713E+03 0 2000E-01 O 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 1601E+03 0 2000E-01 0 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 1028E+03 0 2000E-01 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 6598E+02 0 2000E-01 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5329E+02 0 2000E-01 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 O 2000E-01 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 O 2000E-01 0 OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 1996E+03 O SOQOE-01 0 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 1875€E+03 0 SO000E-01 0 1260£E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 1247E+03 0 5000E-01 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 8013E+02 0 S000E-01 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 5492E+02 0 S5000E-O1 0 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320€E+02 0 SO000E-01 O 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 0 SO000E-01 O OO0OQOQE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 21S5E+03 0 1000E+00 0 12685E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 2031E+03 0 1000E+00 0 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 1377E+03 0 1000E+00 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 9017E+02 0 1000E+00 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
O S837E+02 0 1000E+00 0 B8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5333E+02 0 1000E+00 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5322E+02 0 1000E+00 0 OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 2277E+03 0 2000E+00 0 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 2149E+03 O 2000E+00 0 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 1480E+03 0 2000E+00 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 9882E+02 0 2000E+00 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 6321E+02 0 2000E+00 0 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5423E+02 0 2000E+00 0 3100€+01 DEGREES C TIME (YRS) XCORD (METERS)
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TABLE C-10 TEMPERATURE INPUT from TEMPVS for CYPRESS CREEK DOME SFPWR

0 5322E+02 0 1000E-03 O 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 5320E+02 0 1000E-03 O 9550E+01 DEGREES C TIME (YRS} XCORD (METERS)
0 5320£+02 O 1000E-03 O S050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320£+02 O 1000E-03 O 8050£+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 0 1000E-03 0 S050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 0 1000E-03 O 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 0 1000E-03 O OO0O0OE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 5363£+02 O 2000E-03 0 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
O S5329E+02 O 2000E-03 0 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320€E+02 O 2000E-03 0 S0S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0O 5320E+02 0 2000E-03 0 8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
O S5320E+02 O 2000E-03 0 S0S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 5320E+02 O 2000E-03 0 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 O 2000E-03 O OO0ODE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 5722E+02 © SO00E-03 0 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S5515E+02 O SO00E-03 0 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5321E+02 O S000E-03 O 90S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 0 5000E-03 O BOS50E+01 DEGREES C TIME (YRS) XCORD (METERS)
Q S320E+02 0 S000E-03 O SOS50E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S5320E+02 0 SO00E-03 O 4989E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 0 SO000E-03 0 OO00OE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 6400E+02 0 1000E-02 0 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 B8002E+02 0 1000E-02 0 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
O S344E+02 0 1000E-02 0 S050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 O 1000E-02 O 8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 O t00OE-02 O SOS0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S320E+02 O 1000E-02 0 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 0 1000E-02 0 OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 7415E+02 O 2000E-02 O 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 6851E+02 0 2000E-02 O 95S0E+O1 DEGREES C TIME (YRS) XCORD (METERS)
0 5515E+02 0 2000E-02 O S0S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5321E+02 O 2000E-02 O 80S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320£+02 0 2000E-02 0 S0S50£E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 5320E+02 0 2000E-02 0 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
O S320£+02 O 2000E-02 0 0000E+Q0 DEGREES C TIME (YRS) XCORD (METERS)
O 8116E+02 0 5000E-02 O 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
O B8401E+02 O SO000E-02 O 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 6228E+02 O SO000E-02 O 9050E+01 DEGREES C TIME (YRS) XCORD (METERS)
O S373E+02 O SO00E-02 O B80S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S320E+02 0 5000E-02 O S0SOE+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S5320E+02 0 5000E-02 O 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
O S320E+02 O 5000E-02 0 0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0 1050E+03 0 1000E-01 O 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 9709E+02 O 1000E-01 O 9SS50E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 7106E+02 O 1000E-01 0 S050E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 5608E+02 O 1000E-0O1 O BOSOE+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 O 1000E-0O1 0 S0S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320E+02 0 1000E-O1 O 4899E-01 DEGREES C TIME (YRS) XCORD (METERS)
O 5320E+02 O 1000E-O1 0 OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 1177E+03 O 2000E-0O1 O 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 1094E+03 0 2000E-01 O 95S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 8070E+02 O 2000E-01 O 9050E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 6083E+02 0 2000E-01 O 8050£+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5327E+02 0 2000£-01 0 5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5320£+02 0 2000£-01 O 4998E-0O1 DEGREES C TIME (YRS) XCORD (METERS)
0 5320£+02 0 2000E-01 0 0000E+0Q0 DEGREES € TIME (YRS) XCORD (METERS)
0 1312E+03 0 S5000E-01 O 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 1225E+03 0 S000E-01 0 95S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 9193E+02 0 S5000E-01 0 S050E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 6863E+02 0 S5000E-01 O 80S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5432E+02 O SO000E-O1t 0 5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5321E+02 0 S5000E-01 O 4899E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 5321E+02 O 5000E-01 0 OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 1386E+03 0 1000£+00 O 8632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 1297E+03 0 1000E+00 0 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 9842E+02 0 1000E+00 0 SOSOE+O1 DEGREES C TIME (YRS) XCORD (METERS)
0 7398E+02 0 1000E+00 O 80SOE+01 DEGREES C TIME (YRS) XCORD (METERS)
O 5836E+02 0 1000E+00 0 50S50E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5339E+02 O 1000E+00 O 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
O 5339E+02 0 1000E+00 0 O00OE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 1437E+03 0 2000E+00 O 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 1347E+03 0 2000E+00 0 8850E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 1031E+03 0 2000E+00 O 90S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 7822E+02 0 2000E+00 O B8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
O S5896E+02 0 2000E+00 0 S0SO0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5439E+02 0 2000E+00 O 4899E-01 DEGREES C TIME (YRS) XCORD (METERS)
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TABLE C-11 TEMPERATURE INPUT from TEMPVE for RICHTON DOME CHLW

O S011E+02 0 1000E-03 0 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 S010E+02 0 1000E-03 O 12B0E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 O 1000E-03 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
O SO10E+02 0 1000E-03 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 0 1000E-03 0 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 0 1000E-03 O 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 0 1000E-03 0 OOOQOE+00 DEGREES C TIME (YRS) XCORD (METERS)
O S5052E+02 O 2000E-03 0 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5025&E+02 O 2000E-03 0 12680£+02 DEGREES C TIME (YRS) XCORD (METERS)
O S010E+02 C 2000E-03 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 SO10E+02 0 2000E-03 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 O 2000E-03 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 0 2000E-03 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 0 2000£-03 O OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 5621E+02 0 S000E-03 0 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5376E+02 0 S5000E-03 0 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
O S5011E+02 O S000E-03 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS
0 5010E+02 0 5000£-03 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
O S010E+02 O 5000£-03 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 SO10E+02 C 5000E-03 O 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 0 S000E-03 O O00OE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 6903E+02 0 1000E-02 O 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 6378E+02 0 1000€-02 O 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
O S0S1E+02 0 1000E-02 O 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
O SO10E+02 0 1000E-02 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 0 1000E-02 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 5010E+02 0 1000E-02 O 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 SO010E+02 0 1000E£-02 0 OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 9002E+02 0 2000E-02 O 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 8214E+02 0 2000£-02 0 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 5375E+02 0 2000E-02 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 5011E+02 0 2000E-02 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
O S010E+02 0 2000E-02 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5010£+02 O 2000E-02 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S5010E+02 0 2000E-02 O O000E+00 DEGREES C TIME (YRS) XCORD (METERS)
O 1274E+03 O 5000€E-02 0 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 1170E+03 0 SOO0E-02 0 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 68S8E+02 O SOQ00E-02 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5102E+02 O S000E-02 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
O S010E+02 0 5000E-02 O B100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O S010E+02 0 5000E-02 O 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O S010E+02 0 S000E-02 O OOCOQE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 1589E+03 0 1000E-01 0 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 1471E+03 0 1000E-0O1 0 12860E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 8774E+02 0 1000E-O1 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5562E+02 0 1000E-01 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 0 1000E-01 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S010E+02 0 1000E-01 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 SO10E+02 0 1000E-01 O OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 1885E+03 0 2000E-01 0 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 1758E+03 O 2000E-01 0 12B0E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 1093E+03 0 2000E-01 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 6551E+02 0 2000E-01 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5021E+02 0 2000E-0O1 O B8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S010E+02 0 2000E-0O1 O 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S5010E+02 0 2000E-01 0 O00OE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 2202E+03 0 5000E-01 0 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 2068E+03 O 5000E-01 0 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 1350E+03 O 5000E-01 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
O B246E+02 O 5000E-01 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5218E+02 0 5000E-01 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S5011E+02 0 5000E-01 O 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O S010E+02 O S5000E-01 O O0O0OQE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 2377E+03 0 1000E+00 O 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 2240E+03 0 1000E+00 0 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 1501E+03 0 1000E+00 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 9443E+02 O 1000E+00 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 5634E+02 0 1000E+00 0 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5028E+02 0 1000E+00 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5012E+02 0 1000E+00 0 000O0E+00 DEGREES C TIME (YRS) XCORD (METERS)
0 2510E+03 0 2000E+00 0 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 2370E+03 0 2000E+00 0 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 1620E+03 0 2000E+00 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 1047E+03 0 2000E+00 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 6218E+02 0 2000E+00 0 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S5134E+02 0 2000E+00 O 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
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2000E+04
2000E+04
S5000E+04
SO00E+04
S000E+04
SOO0E+04
S000E+04
SO00E+04
SOO0E+04
1000€E+05
1000E+05
1000E+05
1000E+0S
1000E +05
1000E+0S
1000E+0S

O0O0O00000DQOO0OO0OO0QO0OO000O0

1210E+02
1110E+02
8100E+01
3100E+01
O000E+00
1265E+02
1260E+02
1210E+02
1110E+02
8100E+01
3100E+01
O000E+00
1265E+02
1260E+02
1210E+02
1110E+02
8100E+01
3100E+01
OO0QOE+00
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TIME
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(YRS )
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(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
(YRS)
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XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
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XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
XCORD
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(METERS )
(METERS )
(METERS
(METERS)
(METERS !
(METERS !
(METERS )
(METERS)
IMETERS )
(METERS |
(METERS)
(METERS |
(METERS )
(METERS )
(METERS )
(METERS )
(METERS )
(METERS )



TABLE C-12 TEMPERATURE INPUT from TEMPVS for RICHTON DOME SFPWR

0 5012E+02 0 1000E-03 0 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 O 1000E-03 0 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 0 1000£-03 O 90S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 O 1000E-03 O 80S0E+0Q1 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 O 1000E-03 O S50S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S010E+02 0 1000E-03 O 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 501QE+02 0 1000E-03 0 OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 S5059€+02 O 2000E-03 O 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5021E+02 O 2000E-03 O 9SS0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 0 2000E-03 0 9050E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 5010E+02 O 2000£-03 O 8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
O S010E+02 G 2000E-03 0 S5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 0 2000E-03 O 48999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 SO10E+02 O 2000E-03 O OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 5495E+02 O 5000E-03 O 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5246E+02 O S000E-03 O 95S50E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5011E+02 O S000E-03 O 90S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 SO10E+02 0 SO00E-03 O B8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S010E+02 0 5000E-03 0 SOSO0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 O S000E-03 O 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 S010E+02 0 5000£-03 O OOOOQE+00 DEGREES C TIME (YRS) XCORD (METERS)
O 6313E+02 O 1000E-0Q2 O 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 5833E+02 O 1000E-02 O 8S550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S039E+02 0 1000E-02 O S050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 SO10E+02 O 1000E-02 O 80BOQE+O1 DEGREES C TIME (YRS) XCORD (METERS)
0 S5010E+02 0 1000E-02 0 S50S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
O S5010E+02 0 1000E-02 O 4989E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 SO010E+02 O t000E-02 O QOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 7532E+02 0 2000£-02 O 9B32E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 B855E+02 O 2000E-02 O 95S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 5246E+02 0 2000E-02 0 90S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5011E+02 0 2000E-02 O B0OS0OE+01 DEGREES C TIME (YRS) XCORD (METERS)
C S010£+02 © 2000E-02 O SO0S50E+01 DEGREES C  TIME (YRS) XCORD (METERS)
0 S010£+02 0 2000E-02 O 4989E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 S010E+02 O 2000E-02 0 OOCOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 9561E+02 0 SOOCE-02 O 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 870Q9E+02 0 SO000E-~-02 0 955QE+01 DEGREES C TIME (YRS) XCORD (METERS)!
0 6108E+02 0 S000E-02 O SOB0E+Ot DEGREES C TIME (YRS) XCORD (METERS)
0 5074E+02 O S000E-02 O 8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 SO10E+02 O S000E-02 O S050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S010E+02 O S000E-02 O 4989E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 0 5000E-02 0 OOCOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 1120€E+03 0 1000E-01 O 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 1026E+03 0 1000E-01 0 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 7161E+02 0 1000E-01 O 90S50E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S358E+02 O 1000E-01 O BOSQOE+O1 DEGREES C TIME (YRS) XCORD (METERS)
0 S010E+02 O 1000E-01 O B5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 O 1000E-01 O 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 5010E+02 O 1000E-01 O OOO0OE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 1288E+03 Q 2000E-01 0 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 1171E+03 0 2000E-01 O 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 8315E£+02 O 2000E-01 0 90SOE+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5931E+02 O 2000E-01 O BOS0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5018E+02 O 2000E-01 O SOS0E+O1 DEGREES C TIME (YRS) XCORD (METERS)
0 S5010E£+02 0 2000E-01 O 4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 S010E+02 0 2000E-01 O 0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0 1427E+03 O S000E-01 0 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 1328E+03 0 SO000E-01 0O S550E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 9652E+02 0 SO00E-01 O 80SOE+01 DEGREES C TIME (YRS) XCORD (METERS)
0 8870E+02 0 S000E-01 O BOSOE+O1 DEGREES C TIME (YRS) XCORD (METERS)
O 5148E+02 O SO00E-01 O SOS0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 SO11E+02 O SO00E-01 O 4998E-01 DEGREES C TIME (YRS) XCORD (METERS)
0 S011E+02 0 5000€E-01 0 O0OOQE+Q0 DEGREES C TIME (YRS) XCORD (METERS)
0 1512E+03 0 1000E+00 0 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 1409E+03 0 1000E+00 0 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 1042E+03 O 1000E+00 O SOSOE+01 DEGREES C TIME (YRS) XCORD (METERS)
0 7511E+02 0 1000E+00 O 8OS50E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5392E+02 0 1000E+00 O 5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5033E+02 O 1000E+00 O 4889E-01 DEGREES C TIME (YRS) XCORD (METERS)
O S033E+02 O 1000E+00 0 O0QQE+QQ DEGREES C TIME (YRS) XCORD (METERS)
0 1571E+03 0 2000£+00 O 9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 1487E+03 0 2000E+00 0 9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 1088E+03 0 2000E+00 O S0S50E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 8018E+02 O 2000E+00 Q 8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S708E+02 0 2000E+00 0 S0S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5154E+02 0 2000E+00 O 4989E-01 DEGREES C TIME (YRS) XCORD (METERS)
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[eXeXoXoXoXoXeReXoXeXoRoReNeNeRoRoNoNeNoNoNoNoReNoNoNoNoNoNoNeNeNoNeRoNoRoReNeRoRoNoNeoNoNoRoNeNoNoNoRe No e NooNollo NeNoNoNe No e NoNeNoRoNoRoNe Ne NoNoNoNoNo NoReoNo o]

5154E+02
1620E+03
1517E+03
1150E+03
8541E+02
6172E+02
5540E+02
5540E+02
1650E+03
1549E+03
1188E+03
8974€+02
6636E+02
600BE+02
B0O0BE+02
1680E+03
1583E+03
1235E+03
8529E+02
7258E+02
6649E+02
6649E+02
1721E+03
1632E+03
1311E+03
1048E+03
8378E+02
7808E+02
7809E+02
1748E+03
1667E+03
1377E+03
1139E+03
9456E+02
8934E+02
8934E+02
1738E+03
167 1€+03
1427E+03
1226E+03
1062E+03
1017E+03
1017E+03
1598E+03
1556E+03
1402E+03
1273E+03
1166E+03
1137E+03
1137E+03
1410E+03
1386E+03
1297E+03
1222E+03
1159E+03
1142E+03
1142E+03
1233E+03
1220E+03
1171E+03
1130E+03
1086E+03
1086E+03
1086E+03
1109E+03
1101E+03
1074E+03
1050E+03
1030E+03
1025E+03
1025E+03
1023E£+03
1018E+03
1002E+03
9886E+02
9770E+02
9738E+02
9738BE+02
8738E+02
8723E+02

[eYoXoXoXeXeXoXoXoXoNeReNeXoNoReNoNoNeNeNoNoNoNoNoNoNoNoNeNoNoNoRoeNoNoNoRoNeNoNeNoRoNoNoReReooNoNoRooNo oo No o o NoNoReoRoNo o oRoNoNoNoRoNoNeReoNoNeoNoRe o oo

2000E+00
S5000E+00
SO00E+00
SOO0E +00
SO00E+00
SOO00E+00
5000E +00
5000E+00
1000E+01
1000E+01
1000E+01
1000E+01
1000E+01
1000E+01
1000E+01
2000E+01
2000E+01
2000E+01
2000E+01
2000E+0O1
2000E+01
2000E+01
S5000E+01
S5000E+01
SO000E+0O1
SO00E+01
SO00E+01
SO00E+01
5000E+01
1000E+02
1000E+02
1000E+02
1000E+02
1000E+02
1000E+02
1000E+02
2000E+02
2000E+02
2000E+02
2000E+02
2000E+02
2000E+02
2000E+02
S5000E+02
SO00E+02
S000E+02
S5000E+02
SO00E+02
S5000E+02
S000E+02
1000E+03
1000E+03
1000E+03
1000E+03
1000E+03
1000E+03
1000E+03
2000E+03
2000E+03
2000E+03
2000E+03
2000E+03
2000E+03
2000E+03
SO00E+03
SO00E+03
S5000E+03
SO00E+03
S000E+03
S000E+03
S000E+03
1000E+04
1000E+04
1000E+04
1000E+04
1000E+04
1000E+04
1000E+04
2000E+04
2000E+04

0000000000000 000O00000C000000O000V0O00V0CO0V0CO0O00000O0O0O0O000000O00O0O00V0O0O0000O000000O00000OOOO0O0O0OCO

0000E+00
8632E+01
9550E+01
9050E+01
BOS0E+01
S050E+01
4999E-01
0000E+00
9632E+01
9550E+01
90S0E+01
80S0E+01
5050E+01
4999E-01
O000E+00
9632E+01
9550E+01
9050E+01
80S0E+01
SOSO0E+01
4899E-01
0000E+00
9632E+01
8550E+01
9050E+01
80S0E+01
S0S0E+01
4898€E-01
0000E+00
9632E+01
9550E+01
90S50E+01
80S0E+01
S5050E+01
4999E-01
0000E+00
9632E+01
9550E+01
90S0E+01
8050E+01
S5050E+01
4999E-01
OOQ0E+00
9632E+01
9S50E+01
9050E+01
8050E+01
SOSOE+01
4999E-01
0000E+00
9632E+01
9550E+01
90S0E+01
8050E+01
S5050E+01
4999E-01
0000E+00
9632E+01
9S50E+01
S050E+01
8050E+01
SOSOE+01
4999E-01
O00Q0E +00
96832E+01
9550E+01
SO50E+01
8050£+01
S050E+01
4999E-01
0000E+00
9632E+01
9550E+01
9050E+01
8050E+01
5050E+01
4998E-01
O000E+00
9632£+01
9550E+01
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0000000000000 0O0O0O0O0O

. 8668E +02
.8622E+02
.8583E+02
.8571E+02
.8571E+02
.6527E+02
.6526E+02
.6524E+02
.8522E+02
.6520E+02
.652QF+02
.6520€+02
.5059E+02
.5059E+02
.5059€+02
.5059E+02
. 5059E +02
.5059E +02
.5059E+02

0000000000000 0O0O0O0O0O0

.2000E+04
.2000E+04
. 2000E+04
. 2000E+04
.2000E+04
.S000E+04
.S000E+04
.S000E+04
.5000E+04
.5000E+04
.5000E+04
.5000E+04

1000E+05

. 1000E+05
. 1000E+0S
. 1000E+05
. 1000E+0S
. 1000E+05
. 1000E+05

0000000000000 O0OOOO0O

.9050E+01
.8050E+01
.5050E+01
.4899E-01
.0000E+00
.9632E+01
.9550E+01
.8050E+01
.8050E+01
.5050E+01
.4999E-01
.0O000E+00
.8632E+01
.9550E+01
.9050E+01
.8050E+01
.5050E+01
.4899E -01
. O000E+00
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TABLE C-13. TEMPERATURE INPUT from TEMPVS for VACHERIE DOME, CHLW

0 5778E+02 O 1000E-03 0 1265E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0 1000E-03 0 1260E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 0 1000£-03 0 1210£+402 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 O 1000E-03 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 0 1000E-03 0 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 O 1000E-03 O 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 0. 1000E-03 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
O 5819E+02 0 2000E-03 0 12B5E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5792E+02 0 2000E-03 0 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 0 2000E-03 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 0.2000E-03 0. 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 577BE+02 0.2000E-03 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 0 2000E-03 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 0 2000E-03 O OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
O B37BE+02 0 S000E-03 0 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 6137E+02 0 S000E-03 0 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 0 S5000E-03 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 5778E+02 O S000E-03 0 1110£+02 DEGREES C TIME (YRS) XCORD (METERS)
0 S5778E+02 0 SO000E-03 O B100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 577BE+02 0 S5000E£-03 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 O 5000E£-03 O OOOOE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 7637E+02 0 1000E-02 0 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 7121E+02 0 1000E-02 0 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5817E+02 0 1000E-02 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 0 1000E-02 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 0 1000£-02 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 0 1000E-02 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O 5778E+02 0 1000E-02 0 OO0OQE+Q0 DEGREES C TIME (YRS) XCORD (METERS)
O 9898E+02 0 2000E-02 0 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 8924E+02 0.2000£-02 0 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 613BE+02 O 2000E-02 0 1210£+02 DEGREES C TIME (YRS) XCORD (METERS)
O S5778E+02 0 2000E-02 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 0 2000£-02 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 0 2000E-02 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 0 2000E-02 0 OOOQE+00 DEGREES C TIME (YRS) XCORD (METERS)
0 1337€E+03 0 SO000E-02 0 12685E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 1234E+03 0 SO00E-02 0 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 7593E+02 0 S5000E-02 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 5868E+02 O 5000E-02 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 0 SO00E-02 O 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O S778E+02 0 5000E-02 0 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 0 S000E-02 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0 1647E+03 0 1000E-O1 0 128S5E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 1531E+03 0 1000E-01 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 9474E+02 0 1000£-01 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 6320E+02 0 1000E-O1 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 0.1000£-01 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 0 1000E-0O1 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 5778E+02 0 1000E-01 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
O 1938E+03 0 2000E-01 0. 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 1813E+03 0.2000E-01 0. 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 11B0E+03 0.2000E-01 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 7291E+02 0 2000E-01 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
O 5788BE+02 0.2000E-01 0 8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
O S778E+02 0.2000E-01 O 3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0 S778E+02 O 2000E-01 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.2250E+03 0.5000E-01 0. 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0 211BE+03 0.5000E-01 0 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.1412E+03 0.5000E-01 0 1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.8958E+02 0.S000E-01 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.5982E+02 0 SOO00E-01 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.5000E-01 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.5000E-01 0.0000E+Q0 DEGREES C TIME (YRS) XCORD (METERS)
0.2423E+03 0. 1000E+00 0. 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.2288E+03 0. 1000E+00 0 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1580E+03 0. 1000E+00 0.1210€E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.1013E+03 0. 1000E+00 0 1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.6391E+02 0. 1000E+00 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5794E+02 0 1000E+00 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5779E+02 0. 1000E+00 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.2554E+03 0.2000E+00 0. 1285E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.2417E+03 0.2000E+00 0 1280E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.1877E+03 0.2000E+00 0.1210E+02 DEGREES C TIME (YRS) XCORD (METERS)
0. 1114E+03 0.2000E+00 0.1110E+02 DEGREES C TIME (YRS) XCORD (METERS)
0.6984E+02 0.2000E+00 0.8100E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5900E+02 0.2000E+00 0.3100E+01 DEGREES C TIME (YRS) XCORD (METERS)
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TABLE C-14. TEMPERATURE INPUT from TEMPVS for VACHERIE DOME, SFPWR.

--------------------------------------------------------------------------------------------

0.5779E+02 0. 1000E-03 0.9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0. 1000E-03 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0. 1000E-03 0.9050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0. 1000E-03 0.8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0. 1000E-03 0.5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0. 1000E-03 0.4899E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0. 1000E-03 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.5826E+02 0.2000E-03 0.9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5789E+02 0.2000€E-03 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.2000€-03 0.9050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.2000E-03 0.8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.2000E-03 0.5050€E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.2000E-03 0.4899E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.2000E-03 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.6254E+02 0.5000E-03 0.9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.B009E+02 0.5000E-03 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.SO000E-03 0.80S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.5000E~03 0.8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.5000€-03 0.5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.5000E-03 0.4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.5S000E-03 ©.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.7057€+02 0. 1000E-02 0.9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.68588E+02 0. 1000E-02 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5807E+02 0. 1000E-02 0.9050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0. 1000E-02 0.8050€+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0. 1000E-02 0.5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0. 1000E-02 0.4899E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0. 1000E-02 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.8254E+02 0.2000E-02 0.9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0. 7588E+02 0.2000E~-02 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.8009E+02 0.2000E-02 0.9050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.2000E-02 0.8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.2000E-02 0.50S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.2000E-02 0.4998E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.2000E-02 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0. 102SE+03 0.5000E-02 0.9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.9411E+02 0.5000E-02 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.6853E+02 0.5000E-02 0.9050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5841E+02 0.5000E-02 0.80S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.5000E-02 0.5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.5000E-02 0.4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.5000E-02 0. 0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0.1185E+03 0.1000E-01 0.9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0. 1084E+03 0. 1000E-01 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.7880E+02 0.1000E-01 0.9050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.6120E+02 0. 1000E-01 0.8050€E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0. 1000E-01 0.5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0. 1000E-01 0.4998E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0. 1000E-01 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
Q. 1333E+03 0.2000€E-01 0.9632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0. 1236E+03 0.2000E-01 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.9023E+02 0.2000E-01 0.9050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.8882E+02 0.2000E-01 0.80S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5788E+02 0Q.2000E-01 0.S50S0E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778€E+02 0.2000E-01 0.4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.2000E-01 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0. 1487E+03 0.5000E~-01 0.8632E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.1387E+03 0.5000E-01 0.9550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.1034E+03 0.5000E-01 0.8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.7604E+02 0.5000E-01 0.8080E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5811E+02 0.5000E-01 0.5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.5000E-01 0.4999E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.5778E+02 0.5000E-01 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0. 1571E+03 0. 1000E+00 0.9832E+01 DEGREES C TIME (YRS) XCORD (METERS)
0. 1489E+03 0. 1000E+00 0.8550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.1108E+03 0. 1000E+00 0.8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.8234E+02 0. 1000E+00 0.8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.8153E+02 0. 1000E+00 0.5050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5801E+02 0. 1000E+00 0.4989E-01 DEGREES C TIME (YRS) XCORD (METERS)
0.5801E+02 0. 1000E+00 0.0000E+00 DEGREES C TIME (YRS) XCORD (METERS)
0. 1829E+03 0.2000E+00 0.9832E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.1527E+03 0.2000E+00 0.8550E+01 DEGREES C TIME (YRS) XCORD (METERS)
0. 1184E+03 0.2000E+00 0.9050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.8732E+02 0.2000E+00 0.8050E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.6481E+02 0.2000E+00 0.5080E+01 DEGREES C TIME (YRS) XCORD (METERS)
0.5919E+02 0.2000E+00 0.49989E-01 DEGREES C TIME (YRS) XCORD (METERS)
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Presently, ONWI uses 5.0 volume percent as the average amount of brine available for
waste package corrosion within the Unit 4 host horizon at the Palo Duro Basin sites.
The calculated value cited in the Draft Environmental Assessment is 1.8 volume percent

brine. New data by Hovorka et al. (1985) and Fisher (1984; 1985) permit the revision
of these calculations.

The Lower San Andres Unit 4 contains small amounts of brine as fluid inclusions and
intergranular water in halite and as hydration and pore water in the mudstone layers
and chaotic salt/mud mixtures. The maximum amount of brine available is calculated
from data on the water content of halite and mudstone in the Lower San Andres Unit 4.
The calculations, which are based on overestimations and approximations, are presented
below and summarized as Case A in Tables 1 and 2. Reference case brine availability
calculations, based on realistic estimates of the water content of Lower San Andres

Unit 4 halite and mudstone, are also discussed and provided in Tables 1 and 2 as Case
B.

Deaf Smith County Site

1. Water in Halite: Fluid inclusions and intergranular water contribute from
0.1 to 0.8 weight percent water to the salt and average 0.4 weight percent
(Fisher, 1985). A conservative assumption is made of 0.5 weight percent
water in clay-free halite (Fisher, 1984). Halite comprises approximately
88 percent of Unit 4 strata as sampled by the 3 wells, i.e., J. Friemel
No: 1, G. Friemel No. 1, and Detten No. 1, closest to the Deaf Smith
County Site. (Hovorka et al., 1985, Table 1). Hence, 0.44 weight percent
water can be derived from halite.

2. Water in Mudstone: The maximum water content of Unit 4 mudstone is
estimated to be 15.0 weight percent and is likely closer to 7.5 weight
percent (Fisher, 1984; 1985). This includes both pore water in the
mudstone as well as water in hydrous minerals such as clays. The average
mudstone content of Lower San Andres Unit 4 in the three wells closest
to the Deaf Smith County site 8s 8 percent (Hovorka et al., 1985,

Table 1). Therefore, 1.20 weight percent water can be derived from Unit
4 mudstone.

3. Sum of Water from Halite and Mudstone: 0.44 weight percent water from
halite plus 1.20 weight percent water form mudstone equals 1.64 total
weight percent water.
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MEMORANDUM
T0: Terry L. Steinborn
FROM: Jeffrey L. Means 2 October 1, 1985

4. C(Conversion from Weight Percent Water to Volume Percent Water: Assuming a
density of water of 1.00 gram per cubic centimeter and average density
of Unit 4 salt (mostly halite) of 2.16 grams per cubic centimeter (Weast,
1984), then 1.64 weight percent water converts to 3.48 volume percent
water (Table 1).

5. Conversion from Volume Percent Water to Volume Percent Brine: The volumetric
expansion of water upon saturation with halite at 90°C is readily calculated
from density and halite solubility data given in Seidell (1919) and is
equal to 18.6 percent. This accounts for both the thermal expansion of
water from 25 to 90°C as well as the volumetric expansion of water upon
saturation with halite. Assuming 19 percent expansion, then 3.48 volume
percent water converts to 4.14 volume percent brine.

Therefore, the maximum amount of brine expected to be available for migration toward,
and for corrosion of waste packages at the Deaf Smith County site is 4.14 volume
percent, which is lower than the 5.0 volume percent brine value that ONWI uses for

the waste package performance assessment calculations. These calculations

are based on overapproximations of the total amount of water available from the halite
and mudstone sources. Brine availability calculations that reflect realistic as
opposed to conservatively overestimated water contents yield a value of 2.42 volume
percent brine (Case B in Table 1), which is approximately one-half of the value used
in the waste package performance assessment calculations.

[t is unlikely that all of the fluid inclusion and intergranular water will migrate

to the waste package at repository temperatures. The migration of intergranular

brine may be blocked, and molecular water may remain trapped in halite even at high
temperatures, despite long periods of heating (Roedder and Bassett, 1981). Furthermore,
clays will release only adsorbed and interlayer water at temperatures less than

300°C. Loss of lattice hydroxyl groups generally occurs at temperatures exceeding

400°C (Grim, 1968). If the above calculations accounted for processes that limit

brine migration to the waste package, then the total amount of brine available for
waste package corrosion would Tikely be less than 2.0 volume percent.

Swisher County Site

The brine availability calculations for the Swisher County site are nearly identical
to those for the Deaf Smith County site with 2 exceptions. In the 3 wells closest
to the Swisher County site (Harman No. 1, Zeeck No. 1, and Grabbe No. 1), halite
comprises an average of 81.3 percent of Lower San Andres Unit 4; and the average
mudstone content, at 9.3 percent, is somewhat higher than that for the Deaf Smith
County site. Because mudstone is the primary source of water in the Lower Andres
Unit 4, the maximum amount of brine available for waste package corrosion in the
Swisher County site is predicted to be 4.56 volume percent (Case A in Table 1),
which is slightly higher than the 4.14 volume percent brine value (Case A in Table 1)
predicted for the proposed site at Deaf Smith County. Calculations that reflect
realistic as opposed to conservatively overestimated water contents of Lower San
Andres Unit 4 halite and mudstone result in a value of 2.62 volume percent brine

at the Swisher County site (Case B in Table 2), or approximately one-half of the
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value that ONWI uses in the waste package performance assessment calculations.

If factors were taken into account that may inhibit the migration of brine to the
waste package, such as the blockage of intergranular brine in halite or the
incomplete thermal dehydration of clays, then the total amount of brine available
for waste package corrosion would likely be less than 2.0 volume percent.
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Table 1. Lower San Andres Unit 4 Water Content Calculations for the Deaf Smith County Site
(Conservatively Overestimated and Reference Cases)

Case A Case B
Data and Conservatively Reference
Calculations Overestimated
1. MWater in Halite
a. Meight percent water in clay-free halite 0.5(a) 0.4(b)
b. Percent halite in Unit 4 strata sslc) gslc)
c. Weight percent water from halite (laxlbx.01) 0.44 0.3
2. Mater in Mudstone
a. MWeight percent water in mudstone 15.0(a.b) 7.5(a.b)
b. Percent mudstone in Unit 4 strata alc) glc)
c. MWeight percent water from mudstone (2ax2bx.01) 1.20 0.60
3. Total Weight Percent Water from Halite and Mudstone (lc+2c) 1.64 0.95
4. Conversion to Volume Percent Water
a. MWeight water (grams) per 100 grams Unit 4 strata (3) 1.64 0.95
b. Density water 1.00(d) 1.00(d)
¢c. Volume water (cubic centimeters) per 100 grams Unit 4 strata (4a : 4b) 1.64 0.95
d. Meight rock (grams) per 100 grams Unit 4 strata (100-4a) 98.36 99.05
e. Density rock(d) 2.16(d) 2.16(d)
f. Volume rock (cubic centimeters) per 100 grams Unit 4 strata (4d : de) 45.537 45.857
. Volume wat i i ;
g (4c+4f)~a er plus rock (cubic centimeters) per 100 grams Unit 4 strata 47.177 46.807
h. Volume percent water (4c : 4g) 3.48 2.03
5. Conversion to Volume Percent Brine
a. Volumetric expansion of water upon saturation with halite at 90°C (percent) 19{e) 19(e)
b. Total volume percent brine [4h+(.01x5ax4h)] 4.14 2.42

(a) Fisher, 1984

(b) Fisher, 1985

{c) Hovorka et al., 1985
(d) Weast, 1984

(e) Seidell, 1919
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Jable 2. Lower San Andres Unit 4 Water Content Calculations for the Swisher County Site

(Conservatively Overestimated and Reference Cases)

Case A Case B
Data and Conservatively Reference
Calculations Overestimated
1. Water in Halite
a. Weight percent water in clay-free halite o0.s5(a) 0.4(b)
b. Percent halite in Umt 4 strata 81.3(c) 81.3(¢)
C. Weight percent water from halite (laxlbx.01) 0.41 0.33
2. Water in Mudstone
a. MWeight percent water 1n mudstone 15.0(a,b) 7.5(a,b)
b. Percent mudstone in Unit 4 strata 9.3(c) 9.3(c)
c. Weight percent water from mudstone (2ax2bx.01) 1.40 0.70
3. Total Weight Percent Water from Halite and Mudstone (1c+2c) 1.81 1.03
4. Conversion to Volume Percent Water
a. MWeight water (grams) per 100 grams Unit 4 strata (3) 1.81 1.03
b. Density water 1.00(d) 1.00(d)
c. Volume water (cubic centimeters) per 100 grams Unit 4 strata (4a : 4b) 1.81 1.03
d. Weight rock (grams) per 100 grams Unit 4 strata (100-4a) 98.19 98.97
e. Density rock{d) 2.16(d) 2.16(d)
f. Volume rock (cubic centimeters) per 100 grams Unit 4 strata (4d 4e) 45.458 45.819
g. Volume water plus rock (cubic centimet 100
(40541) ers) per grams Unit 4 strata 47.268 46.849
h. Volume percent water (4c - 4
9) 3.83 2.20
5. Conversion to Volume Percent Brine
a. Volumetric expansion of water upon saturation with halite at 90°C (percent) 19(e) 19(e)
b. Total volume percent brine [4h+(.01x5ax4h)] 4.58 2.62

(a) Fisher, 1984

(b) Fisher, 1985

(c) Hovorka et al., 1985
(d) Weast, 1984

(e) Seidell, 1919
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Presently, ONWI uses 5.0 volume percent as the average amount of brine available
for waste package corrosion within the Cycle 6 host horizon at the Paradox Basin
sites. The calculations below are intended to demonstrate that the 5.0 volume
percent brine value is conservative. Brine contributions from 3 sources, namely,
halite, clays, and carnallite, are considered.

Three cases are examined and summarized in Table 1. Case A represents the maximum
amount of brine available based on the conservative assumption that all of the brine
present will migrate to the waste package environment and participate in waste
package corrosion. Case B reflects the more realistic scenario where the hydrous
mineral carnallite undergoes incomplete dehydration and loses only two-thirds of its
total theoretical water content. 1In Case C it is assumed that none of the hydration
water in the carnallite-markerbed, which will be located a minimum of 30 feet away
from the repository horizon, will have access to the waste package environment.
Detailed calculations for Case A are described below.

1. Water in Halite: Most water in Cycle 6 salt is present in hydrous
minerals such as carnallite (Conner, 1983). For this analysis the
amount of fluid inclusion and intergranular water in halite is
conservatively assumed to be 0.5 weight percent. Halite comprises
approximately 90 percent of Cycle 6 strata (Hite, 1983). Hence, 0.45
weight percent water can be derived from the halite source.

2. Water in Clays: The total clay content of Cycle 6 Salt is low, and
most clays are concentrated in thin anhydrite interbeds (Weaver and
Padan, 1983). If it is conservatively assumed that anhydrite comprises
10 percent of Cycle 6 salt, (Weaver et al., 1982, Padan et al., 1984,
Hite, 1983) and clay minerals comprise 10 percent of the anhydrite
interbeds, (Weaver et al., 1982; Padan et al., 1984, Hite, 1983) then
Cycle 6 salt contains 1.0 weight percent clay. The clay water content
is conservatively estimated to be 15.0 weight percent and is likely
more on the order of 7.5 percent or less (Weaver et al., 1983;

Padan et al., 1984; Conner, 1983). Therefore assuming total dehydration,
0.15 weight percent water can be derived from Cycle 6 clays.

3. Water in Carnallite: Average carnallite water contents obtained from
two different sources are in reasonably good agreement. Hite (1983)
reports that 1.26 weight percent water is the total theoretical yield
from dehydration of the upper section of Cycle 6 salt at 200 C.
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Hite (1982) reports that the mean carnallite content of the upper
section of Cycle 6 is 2.39 weight weight percent. Carnallite is
38.9 percent water by weight. Therefore total dehydration of a
rock bearing 2.39 percent carnallite can yield 0.93 weight percent
water. The higher value of 1.26 weight percent water is used in
the following calculations.

4, Sum of Water from Halite, Clays, and Carnallite: 0.45, 0.15, plus
1.26 weight percent water from halite, clays, and carnallite,
respectively, equals 1.86 total weight percent water.

5. Conversion from Weight Percent Water to Volume Percent Water: Assuming
a density of water of 1.00 gram per cubic centimeter and average
density of Cycle 6 salt (mostly halite) of 2.16 grams per cubic
centimeter (Weast, 1984), then 1.86 weight percent water converts
to 3.93 volume percent water.

6. Conversion from Volume Percent Water to Volume Percent Brine: The
volumetric expansion of water upon saturation with halite at 90 C
is readily calculated from halite density and solubility data given
in Seidell (1919) and is equal to 18.6 percent. This accounts for
both the thermal expansion of water from 25 to 90 C as well as the
volumetric expansion of water upon saturation with halite. Assuming
19 percent expansion, then 3.93 volume percent water converts to
4.68 volume percent brine.

Therefore the maximum amount of brine expected to be available for migration

toward and corrosion with waste packages at both the Davis and Lavender Canyon sites
is 4.68 volume percent (Case A in Table 1) which is lower than 5.0 volume percent
brine value assumed for the ONWI waste package corrosion calculations. These
calculations are based on conservative approximations of the total amount of water
available from the halite, clay, and carnallite sources.

[t is unlikely that all of the fluid inclusion and intergranular water will migrate
to the waste package at repository temperatures. The migration of intergranular
brine may be blocked, and molecular water may remain trapped in halite even at

high temperatures despite long periods of heating (Roedder and Bassett, 1981).
Clays will release only absorbed and interlayer water at temperatures less than

300 C; loss of lattice hydroxyl groups generally occurs at temperatures exceeding
400 C (Grim, 1968). In addition carnallite loses water in stages with increasing
temperature, and the amount of water that will be released from carnallite dehydration
in the repository thermal environment is expected to be significantly less Fhan its
total theoretical yield. For example, Conner (1983) indicates that carnaliite will
release little or no water at temperatures less than 90 C. The first four waters
of hydration are lost from 90 to 150 C, and complete dehydration does not occur
until approximately 185 C (Conner, 1983). The carnallite markerbed w111'be located
at a minimum of 30 feet away from the waste package, where maximum repository
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temperatures of approximately 90 to 120 C are expected. If the above brine
availability calculations reflected realistic as opposed to conservatively
estimated values for clay (7.5 instead of 15 weight percent water content) and
carnallite (loses only 4 waters of hydration instead of all 6), then the total
amount of brine available for waste package corrosion would be 3.45 volume percent
(Case B in Table 1).

Furthermore, because water packages will be located at some distance from the
carnallite markerbed, carnallite dehydration water may never reach the waste
package surface. The permeability of the halite matrix is probably such that water
evolved from the carnallite will remain in the immediate vicinity of the carnallite.
Therefore, the brine available for waste package corrosion may be restricted to
fluid inclusions and intergranular water in halite as well as absorbed and inter-
layer water in clays, in which case the total brine volume would amount to only
about 1.34 volume percent (Case C in Table 1).
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Table 1. Paradox Cycle 6 Water Content Calculations for Davis Canyon and Lavender Canyon Sites (Conservatively Overestimated and Two Reference Cases)

Conservatively
Data and Overestimated Reference Reference
Calculations Case A Case B Case C
1. MWater in Halite
a. MWeight percent water in clay-free halite 0.5 0.5 0.5
b. Percent halite in Cycle 6 strata go(a) go(a) gola)
c. MWeight percent water from halite (laxlbx.01) 0.45 0.45 0.45
2. MWater in Clay
a. MWeight percent water 1n clay 15.0(c.d,e) 7.5(c.d.e) 7.5(c,d,e)
b. Percent clay in Cycle 6 strata 1.0(a,b,c) 1.0(a.b,c) 1.0(a,b,c)
c. MWeight percent water from clay (2ax2bx.01) 0.15 0.075 0.075
3. MWater in Carnallite
a. Total theoretical water yield at 200°C (weight percent) 1.26(a) 0.84(a.e.f) 0.o0la,e.q)
4. Total Weight Percent Water from Halite, Clay and Carnallite (lct2c+3a) 1.86 1.365 0.525
5. Conversion to Volume Percent Water
a. Weight water (grams) per 100 grams Cycle 6 strata (4) 1.86 1.365 0.525
b. Density water 1.00(h) 1.00(h) 1.00(h)
c. Volume water (cubic centimeters) per 100 grams Cycle 6 strata (5a : 5b) 1.86 1.365 0.525
d. Weight rock (grams) per 100 grams Cycle 6 strata (100-5a) 94.14 98.635 99.475
e. Density rock 2.16(h) 2.16(h) 2.16(h)
f. Volume rock (cubic centimeters) per 100 grams Cycle 6 strata (5d - 5e) 45.435 45.664 46.053
g. Volume water plus rock (cubic centimeters) per 100 grams Cycle 6 strata 47.295 47.029 46.578
(5c+5f)
h. Volume percent water (5¢ . 5g) 3.93 2.90 1.13
6. Conversion to Volume Percent Brine
a. Volumetric expansion of water upon saturation with halite at 90°C (percent) 19(1) 19(1) 19(1)
b. Total volume percent brine [5h+({.01x6ax5h}] 4.68 3.45 1.34

(a) Hite, 1983

(b) Weaver et al., 1982

(c) Padan et al., 1984

(d) Weaver et al., 1983

(e) Conner, 1983

(f) Carnallite assumed to release oniy 4 of 1ts 6 waters of hydration
(g) Carnallite assumed to release none of 1ts 6 waters of hydration
(h) Weast, 1984

(1) Seidell, 1919
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ATTACHMENT B

Memo by S. G. Bloom Describing
Derivation of His Brine Migration Equation
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The purpose of this memorandum is to show the details of the derivation
of the brine migration equations used to verify the BRINEMIG code
starting from the equations given by Bloom and Raines*.

Using the nomenclature in your BRINEMIG verification report, the steady-
state temperature profile is given by

T = (TI - TA)In(RA/r)/I1n(RA/RI) + TA = k1n (RA/r) + TA
The derivative of this temperature profile is

_%g_ = - (TI - TA)/[rIn(RA/RI)] = - k/r

The velocity derived from the Jenks equation (Equation (28) in Bloom and
Raines) is

v =<§I>exp(aT + b)
3T

Using the above expressions for T and ST the Jenks equation becomes,

- (k/r) exp(akIn(RA/r) + aTA + b)

<
1]

- kr~(1+ak) exp(akin(RA) + aTA + b)

The above expression is equivalent to Equation (23) in Bloom and Raines
with

* Bloom, S. G. and G. £, Raines, 1985. Analytical and Semianalytical
Models for Estimating Temperature, 3rine iMigration, and Radionuclide
Transport in a Sait Repository, Proceedings of the ANS Hign Level
Nuci=ar daste Disposail lechnoiogy and taginesring Meeting neld in
Pasco, WA, Sentember 24-26, 1985 (in press).
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- k exp(akln(RA) + aTA + b)

]

Vo

]

p=-~(1+ ak)

If the velocity is in the form of Equation (23), there is an exact
solution given by Equation (24) in Bloom and Raines which is

Tn(C/Cqo) = [(1 + p)/(1 - p)] In{l + ps - s)
or C =Cg [1 - (2 + ak)s]-ak/(2 + ak)

Since the temperature is at steady-state, the velocity is not a function
of time and the value of S (Equation (22) in Bloom and Raines) is simply

S = vt/r

The following rate per unit length is given as Equation (21) in Bloom and
Raines. The flow over the entire length, in your nomenclature, becomes,

FLOW RATE = 27 LrVColl - (2 + ak)vt/r]-ak/(2+ak)

wll - (2 + ak)vt/r]-ak/{(2+ak)

The cumulative flow is the time integral of the above expression which is
FLOW =¥00- {1 - (2 + ak)vt/ri2/(2+ak) 4+ 17,

2v

SGB:rb
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JARED L COHON
JONES COUNTY JUNIOR COLLEGE LIBRARY
JUPITER ASSOCIATES INC
CLYDE JUPITER
KALAMAZOO COLLEGE
RALPH M DEAI
KELLER WREATH ASSOCIATES
FRANK WREATH
KERNFORSCHUNGSZENTRUM KARLSRUHE
GMBH—W GERMANY
K D CLOSS
R KOESTER
KETTERING FOUNDATION
ESTUS SAMITH
KIHN ASSOCIATES
HARRY KIHN
KIMBERLY MECHANICAL CONSULTANTS
KENNETH CROMWELL
KLM ENGINEERING INC
B GEORGE KNIAZEWYCZ
KUTA RADIO
LACHEL HANSEN & ASSOCIATES INC
DOUGLAS E HANSEN
LAKE SUPERIOR REGION RADIOACTIVE WASTE
PROJECT
C DIXON
LAWRENCE BERKELEY LABORATORY
JOHN A APPS
EUGENE P BINNALL
NORMAN M EDELSTEIN
CHIN FU TSANG
] WANG
LAWRENCE LIVERMORE NATIONAL
LABORATORY
FRANCOIS £ HEUZE
WILLIAM | OCONNELL
LAWRENCE D RAMSPOTT (2)
TECHNICAL INFORMATION DEPARTMENT
WASTE PACKAGE TASK LIBRARY
JESSE L YOW |R
LEAGUE OPPOSING SITE SELECTION
LINDA § TAYLOR
LOS ALAMOS NATIONAL LABORATORY
ERNEST A BRYANT
B CROWE
C W MYERS
DONALD T OAKLEY
LOUISIANA DEPT OF ENVIRONMENTAL
QUALITY
L HALL BOHLINGER (3)

LOUISIANA GEOLOGICAL SURVEY
JAMES | FRILOUX
LOUISIANA TECHNICAL UNIVERSITY
R H THOMPSON
LUMMUS CREST INC
JOHN PIRRO
LYLE FRANCIS MINING COMPANY
LYLE FRANCIS
MARTIN MARIETTA
CATHY S FORE
MARYLAND DEPT OF HEALTH & MENTAL
HYGIENE
WILLIAM M EICHBAUM
MAX EISENBERC
MASSACHUSETTS INSTITUTE OF TECHNOLOGY
RICHARD K LESTER
MARSHA LEVINE
DANIEL METLAY
MCDERMOTT INTERNATIONAL
KAREN L FURLOW
MCMASTER UNIVERSITY—CANADA
L W SHEMILT
MEMBERS OF THE GENERAL PUBLIC
DONNA AHRENS
ROGER H BROOKS
LAWRENCE CHASE PH D
ROBERT H CURTIS
ROBERT DEADMAN
GHISLAIN DEMARSILY
GERALD A DRAKE M D
ROBERT EINZIGER
WARREN EISTER
JERRY L ELLIS
CARL A GIESE
KENNETH GUSCOTT
MICHAEL T HARRIS
TALMADGE HEFLIN
MICHAEL R HELFERT
JOSEPH M HENNIGAN
B JEANINF HULL
DOROTHY HUSEBY
YOZO 1SOGAI
LINDA LEHMAN
MICHAEL A LETENDRE
JOSEPH A LIEBERMAN
GEORGE LOUDDER
STEVEN ] MAHERAS
MAX MCDOWELL
A ALAN MOGHISS!
DENNIS MRAZ
F ] PEARSON JR
CAROLINE PETTI
L M PIERSON
HOWARD PINCUS
ZUBAIR SALEEM
OWEN SEVERANCE
LEWIS K SHUMWAY
KRIS SINGH
FRANK STEINBRUNN
C SUNDARARAJAN
M ] SZULINSKI
EBIMO D UMBU
SUSAN D WILTSHIRE
MICHAEL BAKER, JR INC
C ) TOUHILL
MICHIGAN PUBLIC SERVICE COMMISSION
RON CALLEN
MIDDLETON LIBRARY
M S BOLNER
MINDEN NUCLEAR WASTE INFORMATION
OFFICE
SHIRLEY JOHNSON
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MINE CRAFT INC
NORBERT PAAS
MINNESOTA DEPT OF ENERGY AND
DEVELOPMENT
MINNESOTA GEOLOGICAL SURVEY
PRISCILLA C GREW
MISSISSIPPI BUREAU OF GEOLOGY
MICHAEL B E BOGRAD
MISSISSIPPI DEPT OF ENERGY AND
TRANSPORTATION
DON ¢ HRISTY
MISSISSIPPI DEPT OF NATURAL RESOURCES
ALVIN R BICKER JR
CHARIES L BLALOCK
MISSISSIPPI MINERAL RESOURCES INSTITUTE
MISSISSIPPI STATE DEPT OF HEALTH
EDDIE S FUENTE
MITRE CORP
LESTER A ETTLINGER
MORRISON-KNUDSEN COMPANY INC
BILL GALE
MORRISON KNUDSEN ENGINEERS INC
LINDA L NORRIE
NAGRA—SWITZERLAND
CHARLES MCCOMBIE
NATIONAL ACADEMY OF SCIENCES
JOHN T HOLLOWAY
NATIONAL BOARD FOR SPENT NUCLEAR FUEL,
KARNBRANSLENAMDEN—SWEDEN
NILS RYDELL
NATIONAL GROUND WATER INFORMATION
CENTER
JANET BIX
NATIONAL PARKS & CONSERVATION
ASSOCIATION
TERRI MARTIN
NATIONAL SCIENCE FOUNDATION
ROYAL B ROSTENBACH
NATIONAL STORAGE TANK PROGRAM
CARL E SCHUBERT
NATIONAL WATER WELL ASSOCIATION
VALERIE ORR
NEW MEXICO ENVIRONMENTAL EVALUATION
GROUP
ROB!RT H NEILL
NEW MEXICO INSTITUTE OF MINING AND
TECHNOLOGY
JOHN L WILSON
NEW YORK DEPT OF HEALTH
DAVID AXELROD M D
NEW YORK ENERGY RESEARCH &
DEVELOPMENT AUTHORITY
JOHN P SPATH (8)
NEW YORK STATE ATTORNEY GENERALS OFFICE
PETER SKINNER
NEW YORK STATE DEPT OF ENVIRONMENTAL
CONSERVATION
PAUL MERGES
NEW YORK STATE ENVIRONMENTAL FACILITIES
CORP
PICKETT T SIMPSON
NEW YORK STATE HEALTH DEPT
JOHN MATUSZEK
NEW YORK STATE PUBLIC SERVICE
COMMISSION
FRED HAAG
NIAGARA MOHAWK POWER CORP
GERALD K RHODE
NORTHWESTERN UNIVERSITY
BERNARD } WOOD
NUCLEAR ASSURANCE CORP
JOHN V HOUSTON



NUCLEAR DEVELOPMENT DIVISION
YONG M PARK
NUCLEAR SAFETY RESEARCH ASSOCIATION
HIDETAKA ISHIKAWA
NUCLEAR WASTE CONSULTANTS
ADRIAN BROWN
NUCLEAR WASTE INFORMATION CENTER
MISSISSIPP! STATE LAW LIBRARY
JUDITH HUTSON
NUS CORP
W G BELTER
RODNEY | DAVIS
DOUGLAS D OR\ IS
NWT CORP
W L PEARL
OAK RIDGE NATIONAL LABORATORY
ALLEN G CROFF
DAVID C KOCHER
F M OBLOW
FRANCOIS ¢, PIN
ELLEN D SMITH
SUSAN K WHATIY
OHIO DEPT OF HEALTH
ROBERT M QUILLIN
OHIO ENVIRONMENTAL PROTECTION AGENCY
HAROLD W KOHN
OKLAHOMA STATE DEPT OF HEALTH
R L CRAIG
ONR DETACHMENT
DAVID PP
ONTARIO DEPT OF CIVIL ENGINEERING
FSYKES
ONTARIO HYDRO—CANADA
R W BARNES
] A CHADHA
kA CORNELL
¢ F LEF
ONTARIO RESEARCH FOUNDATION—CANADA
LYDIA M TUCKEVICH
OREGON DEPT OF ENERGY
DAVID A STEWART SAUTH
ORGANIZATION FOR ECONOMIC
COOPERATION AND DEVELOPMENT—FRANCE
STEFAN G CARLYLE
PACIFIC NORTHWEST LABORATORY
DON | BRADLEY
H C BURKHOLDER
T D CHIKALA
CHARLES R (OLL
W IELTAM CONBERE
PALL A EDDY
FLOYD N HODGES
| H OJARRETT
CHARLES | KRINCAID
AMAX R KREITER
] NMOLATROVICH
] EMENDEL
1 ARUSIN
R JEFE SERNE
ABRAHAN E VAN LUIK
PARSONS BRINCKERHOFF QUADE & DOUGLAS
INC
ROBERT PRIETO
PARSONS BRINCKERHOFF/PB-KBB
KAROLYN KRENNEDY
PARSONS REDPATH
RRISHNA SHRIVASTAL A
GLEN A STAFFORD
PHYSIKALISCH-TECHNISCHE BUNDESANSTALT—
W GERMANY
PELTER BRENNECKE
POBERESKIN INC
MEYER POBERESKIN

POTASH CORPORATION OF SASKATCHEWAN—
CANADA
GRAEME (, STRATHDEE
POWER REACTOR AND NUCLEAR FUEL
DEVELOPMENT CORP—JAPAN
PUBLIC SERVICE ELECTRIC & GAS
JOHN } MOLNER
RADIAN CORP
RICHARD STRICKERT
RADIOACTIVE WASTE CAMPAIGN
MARVIN RESNIKOFF
RAYMOND KAISER ENGINEERS
W ] DODSON
RE/SPEC INC
GARY D CALLAHAN
PAUL F GNIRK
RICHTON NUCLEAR WASTE INFORMATION
OFFICE
BOB FREEMAN
RISO NATIONAL LABORATORY—DENMARK
LARS CARLSEN
ROCKWELL HANFORD OPERATIONS
RONALD C ARNETT
JAMES L ASH
HARRY BABAD
G S BARNEY
BRAD ERLANDSON
SALLY € FITZPATRICK
KUNSOO KIAt
KARL M LA RUE
ROCKWELL INTERNATIONAL ENERGY SYSTEMS
GROUP
HARRY PEARLMAN
ROGERS & ASSOCIATES ENGINEERING CORP
ARTHUR A SUTHERLAND
ROBERT B WILEAMS
ROY F WESTON INC
L F BENZ
MICHAEL CONROY
DANVID B OFENSTER
KAREN ST JOHN
LAWRENCE A WHITE
ROYAL INSTITUTE OF TECHNOLOGY—SWEDEN
IV ARS NERETNIERS
ROGER THUN\ TR
SAN DIEGO GAS & ELECTRIC COMPANY
STEPHEN B ALIMAN
SAN JOSE STATE UNIVERSITY SCHOOL OF
ENGINEERING
R N ANDERSON
SANDIA NATIONAL LABORATORIES
JOY BEMESDERFER
MARGARET & CHU
ROBERT M CRANWELL
JOE A FERNANDEZ
THOMAS O HUNTER
A R LAPPIN
R W LYNCH
MARTIN A MOLECKE
£ ] NOWAK
SCOTT SINNOCK
DR DAVID TOMASKO
LYNN D TYLER
WENDELL WEART
SAVANNAH RIVER LABORATORY
PETER T GRAY
CAROL JANITZEN
WILLIAM R MCDONELL
SCIENCE APPLICATIONS INTERNATIONAL CORP
MARY LOU BROWN
JERRY § COHEN
BARRY DIAL
JAMES B HAMMELAMAN
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ROBERT R JACKSON
DEAN C KAUL
DAVID H LESTER
PETER £ MCGRATH
JOHN E MOSIER
ANTHONY MULLER
DOUGLAS A OUTLAW
HOWARD PRATT
MICHAEL £ SPAETH
ROBERT T STULA
T WILLIAM THONMPSON
M D VOEGLLE
SENECA COUNTY DEPT OF PLANNING &
DEVELOPMENT
SHANNON & WILSON INC
FRANK S SHURI
SHIMIZU CONSTRUCTION COMPANY
LTD—JAPAN
TAKASHI ISHH
SKBF/KBS—SWEDEN
C THEGERSTROM
SOGO TECHNOLOGY INC
TIO C CHEN
SOUTH DAKOTA OFFICE OF ENERGY POLICY
STEVEN M WEGMAN
SOUTHERN CALIFORNIA EDISON CO
JOHN LADESICH
SOUTHWEST RESEARCH AND INFORMATION
CENTER
DON HANCOCK
SPRING CREEK RANCH
DALTON RED BRANGUS
SPRINGVILLE CITY LIBRARY
SRI INTERNATIONAL
DIGBY MACDONALD
ST & E, INC
STANLEY A KLAINER
STANFORD UNIVERSITY
IRWIN REMSON
STATE DEPT OF ENVIRONMENTAL PROTECTION
KEVIN MCCARTHY
STATE PLANNING AGENCY
Bith CLAUSEN
STATE UNIVERSITY OF NEW YORK AT STONY
BROOK
S REAVEN
STONE & WEBSTER ENGINEERING CORP
NANCY B PEARSON
ARLENE € PORT
EVERETT M WASHER
STUDIO GEOLOGICO FOMAR—ITALY
A MARTORANA
STUDSVIK ENERGITEKNIK AB—SWEDEN
AKE HULTGREN
ROLF SJOBLOM
SYRACUSE UNIVERSITY
WALTER MEYER
TAYLOR INTRUMENT
PETER ALEXANDER
TECHNICA INC
AHAMAD SHAFAGH!
TECHNICAL INFORMATION PROJECT
DONALD PAY
TERRAFORM ENGINEERS INC
FRANCIS S KENDORSKI
TEXAS A & M UNIVERSITY
JAMES B RUSSELL
TEXAS BUREAU OF ECONOMIC GEOLOGY
WILLIAM L FISHER
TEXAS DEPT OF HEALTH
DAVID K LACKER
TEXAS DEPT OF WATER RESOURCES
T KRNOWLES



TEXAS GOVERNORS OFFICE
STEVE FRISHMAN
THE ANALYTIC SCIENCES CORP
JOHN W BARTLETT
CHARLES M KOPLIK
THE DAILY SENTINEL
JIM SULLIVAN
THE EARTH TECHNOLOGY CORP
FRED A DONATH (2)
JOSEPH G GIBSON
DAN MELCHIOR
MATT WERNER
KENNETH L WILSON
THE RADIOACTIVE EXCHANGE
EDWARD L HELMINSKI
THE SEATTLE TIMES
ELOUISE SCHUMACHER
TIOGA COUNTY PLANNING BOARD
THOMAS A COOKINGHAM
TULIA NUCLEAR WASTE INFORMATION OFFICE
NADINE COX
U.S. BUREAU OF RECLAMATION
JOHN BROWN
REGE LEACH
UC 150 & UC 760
U.S. DEPT OF ENERGY
RICHARD BLANLY
C R COOLEY (2)
R COOPERSTEIN
NEAL DUNCAN
JIM FIORE
CARL NEWTON
MICHAELENE PENDLETON (2)
U.S. DEPT OF ENERGY—CHICAGO OPERATIONS
OFFICE
BARRETT R FRITZ
PUBLIC READING ROOM
R SELBY
U.S. DEPT OF ENERGY—ENGINEERING AND
LICENSING DIVISION
RALPH STEIN
U.S. DEPT OF ENERGY—IDAHO OPERATIONS
OFFICE
JAMES F LEONARD
PUBLIC READING ROOM
U.S. DEPT OF ENERGY—OAK RIDGE
OPERATIONS OFFICE
PUBLIC READING ROOM
U.S. DEPT OF ENERGY—OSTI (250)
U.S. DEPT OF ENERGY—RICHLAND OPERATIONS
OFFICE
D H DAHLEM
U.S DEPT OF ENERGY—SALT REPOSITORY
PROJECT OFFICE
RAM B LAHOTI!
K K wuU
U.S. DEPT OF ENERGY—SAN FRANCISCO
OPERATIONS OFFICE
PUBLIC READING ROOM
U.S. DEPT OF ENERGY—WIPP
ARLEN HUNT
U.S. DEPT OF THE INTERIOR
MATTHEW JAMES DEMARCO
f L DOYLE
U.S. ENVIRONMENTAL PROTECTION AGENCY—
REGION I
tPA LIBRARY
U.S. GEOLOGICAL SURVEY
GEORGE A DINWIDDIE
JACOB RUBIN
U.S. GEOLOGICAL SURVEY—RESTON
DAVID B STEWART
NEWELL ) TRASK JR

U.S. GEOLOGICAL SURVEY—WATER RESOURCES
DIVISION
PETER B DAVIES
U.S. NUCLEAR REGULATORY COMMISSION
R BOYIt
KIEN C CHANG
EILEEN CHEN
F ROBERT COOK
DOCKET CONTROL CENTER
PHILIP 5 jUSTUS
WALTON R KELLY
JOHN € MCKINLEY
NRC LIBRARY
JEROME R PEARRING
CHARLES H PETERSON
JACOB PHILIP
R JOHN STARMER
TILAK R VERMA
JOHRN C VOGLEWLDE
MICHALL WEBIR
U.S. SENATE
CARL LEVIN
UNION CARBIDE CORP
JOHN D SHFERMAN
UNITED KINGDOM DEPT OF THE
ENVIRONMENT
F S FLATES
UNIVERSITE DU QUEBEC EN ABITIBI-
TEMISCAMINGUE
MICHEL AUBERTIN
UNIVERSITY COLLEGE LONDON
B K ATKINSON
UNIVERSITY OF ARIZONA
JAAK DAEMEN
I W FARMER
AMITAVA GHOSH
SHLOMO P NEUMAN
ROY G POST
UNIVERSITY OF BRITISH COLUMBIA—CANADA
R ALLAN FREEZE
UNIVERSITY OF CALIFORNIA AT BERKELEY
TODD LAPORTL
UNIVERSITY OF CALIFORNIA AT LOS ANGELES
D OKRENT
UNIVERSITY OF ILLINOIS AT URBANA—
CHAMPAIGN
ALBERT | MACHIELS
MAGD! RAGHLEB
UNIVERSITY OF LOWELL
JAMES R SHEFF
UNIVERSITY OF MISSOURI AT ROLLA
ARVIND KUMAR
UNIVERSITY OF NEW MEXICO
HAROLD M ANDERSON
UNIVERSITY OF OTTAWA-—CANADA
TUNCER OREN
UNIVERSITY OF PITTSBURGH
B L COHEN
UNIVERSITY OF TEXAS AT AUSTIN
BURFAU OF ECONOMIC GEOLOGY
CAROLYN F CONDON
UNIVERSITY OF TEXAS AT SAN ANTONIO
DONALD R LEWIS
UNIVERSITY OF UTAH
STEVEN | MANNING
MARRIOTT LIBRARY
JAMES A PROCARIONE
GARY M SANDQUIST
UNIVERSITY OF UTAH RESEARCH INSTITUTE
LIBRARY
UNIVERSITY OF WASHINGTON
M A ROBKIN

152

USGS NATIONAL CENTER
JIM ROLLO

UTAH DEPT OF HEALTH
LARRY F ANDERSON

UTAH DEPT OF TRANSPORTATION
DAVID LLOYD

UTAH DIVISION OF PARKS & RECREATION
GORDON W TOPHAM

UTAH HIGH LEVEL NUCLEAR WASTE OfFICE
RUTH ANN STOREY

UTAH SOUTHEASTERN DISTRICT HEALTH DEPT
ROBFRT L FURLOW

UTAH STATE GEOLOGIC TASK FORCE
DAVID D TILISON

V RAJARAM P.E
Vv RAJARAM

VANDERBILT UNIVERSITY
FRANK | PARKER

VEGA NUCLEAR WASTE INFORMATION OFFICE
LEFIFE HARLE

VERMONT HOUSE OF REPRESENTATIVES
RALPH GG WRIGHT

VERMONT STATE NUCLEAR ADVISORY PANEL
VIRGINIA CALLAN

VIRGINIA DEPT OF HEALTH
ROBERT G WICKLINE

WASHINGTON HOUSE OF REPRESENTATIVES
RAY ISAACSON

WATTLAB
BOB E WATT

WEST VALLEY NUCLEAR SERVICES COMPANY

INC

LARRY R EISENSTATT

WESTERN MICHIGAN UNIVERSITY
W THOMAS STRAW

WESTERN STATE COLLEGE
fRED R PECK

WESTINGHOUSE ELECTRIC CORP
GEORGE V B HALL
JAMES H SALING
WIPP PROJECT

WESTINGHOUSE IDAHO NUCLEAR COMPANY

INC

NATHAN A CHIPMAN

WILLIAMS AND ASSOCIATES INC
GERRY WINTER

WISCONSIN DEPT OF NATURAL RESOURCES
DUWAYNE F GEBKEN

WISCONSIN DIVISION OF STATE ENERGY
ROBERT HALSTEAD

WISCONSIN STATE SENATE
JOSEPH STROHL

WISCONSIN WATER RESOURCES MANAGEMENT
SALLY | KEFER

WITHERSPOON, AIKEN AND LANGLEY
SID HAM

WOODWARD-CLYDE CONSULTANTS
TERRY A GRANT
A M HIRSCH
ASHOK PATWARDHAN
WESTERN REGION LIBRARY

YALE UNIVERSITY
G R HOLEMAN
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COMMENT SHEET

To the User: The purpose of this sheet is to give you the opportunity to provide feedback to DOE on the
usefuiness of this report and to critique it. Please submit your comments below and return the sheet.
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JEFFERSON O. NEFF, MANAGER
SALT REPOSITORY PROJECT OFFICE
U.S. DEPARTMENT OF ENERGY

110 N. 25-MILE AVENUE

HEREFORD, TEXAS 79045
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Office of Nuclear Waste Isolation

BATTELLE Project Management Division
1303 West First Street
Hereford, Texas 79092



