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INTRODUCTION

The Village of Webster is located in Section 8, Township 39
North, Range 16 West, Burnett County, Wisconsin (Figure 1).

During the spring of 1991, RREM, Inc., was retained by the
Wisconsin Department of Natural Resources to conduct a
remedial investigation of the VOC (volatile organic compound)
contaminated aquifer that supplied water to Webster Village
Well Nos. 1 and 2. The initial findings of this investigation
were discussed in a Task I Investigation Report (RREM,
1992a).

This Task 2 Investigation Report presents an evaluation of the
groundwater flow conditions within the area studied in the Task
I investigation, taking into account the existing information on
the subsurface hydrogeological conditions present. This
evaluation is based upon a groundwater model that has been
developed for the site. The purpose of this report is to address
the following questions:

»  What areas are the present contamination likely to impact in
the future, and approximately how long will it be until
these impacts are realized?

» Based on the model parameters, will the contamination
presently recognized impact the water quality of the
recently installed Village Well No. 4 (VW-4)?

»  How effective might each of several proposed remedial
systems be in cleaning-up or isolating the groundwater
contamination?

Prepared by RREM, Inc., Engineering & Environmental Consultants June 1992 ® Page 1
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Webster, Wisconsin, VOC-Contaminated Aquifer

BACKGROUND A Task I remedial investigation was conducted by RREM, Inc.,
INFORMATION during the summer and fall of 1991, This investigation included
FROM THE TASK 1 the following work:

REPORT

[

evaluation of the subsurface geological and
hydrogeological characteristics of the study area;

investigation of the vertical and horizontal distribution
of volatile organic compound VOC-contamination in
the soil and groundwater;

evaluation of potential impacts resulting from VOC-
contaminated soil and groundwater;

identification of possible sources for the halogenated
VOC contamination present in the area.

The Task 1 Investigation Report (RREM, 19923a), in part,
included the following findings:

>

The aquifer supplying water to Village Well Nos. 1
and 2 is unconfined and consists of fine- to coarse-
grained, well-rounded, well-sorted sand deposits,
which locally contain lenses of pebbly to gravelly sand
and silt to silty sand. Sieve analyses of the sediments
indicate that the composition of the aquifer varies from
poorly graded sand (SP) to poorly graded sand and silt
(SP-SM) to silty sand (SM).

Water table elevations were monitored from June
through October 1991 in the ten wells installed by
RREM, Inc., and in nine wells installed for a previous
study conducted by Ayres Associates (1987). The
water table was consistently measured between depths
of 32 and 37 feet below grade. Groundwater flows
from east to west, with a gradient between 8 X 10*
ft/ft and 9 x 104 ft/ft.

Prepared by RREM, Inc., Engineering & Environmental Consultants June 1992 m Page 2
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Based on pressure transducer data collected during in-
situ hydraulic conductivity tests, the sediments
underlying the study site have a geometric mean
hydraulic conductivity of 1.77 X 102 cm/sec and an
arithmetic mean hydraulic conductivity of 1.82 X 10?2
cm/sec.

The groundwater flow velocity (seepage velocity) was
determined to be between 44 and 48 feet per year,
assuming a porosity of 35 percent for the fine- to
medium-grained, well-sorted, well-rounded sand
aquifer.

Tetrachloroethylene-contaminated soil was detected at
depths of 34 to 36 feet in soil borings SB-1 (34.9
uglg), SB-6 (2.4 ug/g), and SB-18 (9.3 pg/g). Soil
contaminated by tetrachloroethylene was also found in
a sample taken from 69 to 71 feet in soil boring SB-4
(5.8 ug/g). The locations of the soil borings are
shown on Figure 2.

1,2-dichloroethane was not detected in any of the soil
samples that were analyzed. It is possible that this
compound has passed through the unsaturated zone,
although it should be noted that direct encounters of
dense non-aqueous phase liquids (DNAPLs) in
boreholes are rare (Cherry, 1991).

The most widespread contamination of groundwater
appears to be from the halogenated compounds
1,2-dichloroethane and tetrachloroethylene. A plume
of 1,2-dichloroethane-contaminated groundwater,
approximately 1050 feet long and up to 250 feet wide
appears to be restricted to the south-central and
southwestern portions of the study area, whereas the
region of tetrachloroethylene-contaminated

groundwater occurs within a northeast-southwest

Prepared by RREM, Inc., Engineering & Environmental Consultants June 1992 m Page 3
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GROUNDWATER MODEL

COMPUTER
MODEL

trending plume, approximately 1600 feet long
and up to 400 feet wide, west of Highway 35
between Elm and Cedar Streets (Figure 2).

» Based on the distribution of the two plumes (Figure 2),
it is believed that the 1,2-dichloroethane and
tetrachloroethylene contamination resulted from
different sources.

Given the above information, a groundwater flow model and
contaminant transport model have been developed for the
Webster area.

An integrated groundwater software package developed by
HYDROSOFT, INC. (Lake Wales, Florida) has been used to
model groundwater flow and contaminant transport in the
Webster area. The groundwater flow model was simulated
using InterSat Version 3.00 (Voorhees, 1985), whereas the
contaminant transport modeling was performed by the
companion program InterTrans Version 2.00 (Voorhees and
Rice, 1987). A brief description of the methods used by these
programs to perform aquifer and contaminant transport
simulations is presented below.

The InterSat Three-Dimensional Aquifer Simulation Model

The InterSat program was used to model the direction of
groundwater flow and the hydraulic gradient in the Webster
area. InterSat performs interactive one-, two- and three-
dimensional modeling using a node-centered, finite difference
method to solve groundwater flow equations. A full description
of this method is included in Prickett and Lonnquist (1971).

A user-defined grid is superimposed over a map of the aquifer.
The intersections of the grid lines are called nodes. Each node is
referenced with a column (1), a row (j), and a layer (k)

Prepared by RREM, Inc., Engineering & Environmental Consultants June 1992 m Pgge 4
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coordinate, The mode! is limited to a maximum of 32 columns,
32 rows, and two layers. Grid dimensions may be varied by as
much as 50 percent for adjacent nodes.

Aquifer parameters, such as permeability (in the x, y, and z
directions), storage coefficients, (for both confined and
unconfined aquifer systems), leakage coefficients, recharge
rates, water table elevations, and the geometry of the aquifer are
entered into the program. Space and time are entered into the
program, as well. Using the finite difference method, these
parameters are treated as a set of discrete elements.

Flow rate terms contained within the model include node-to-
node water transfer rates, the amount of water taken into or
released from storage per unit time increment, a constant
withdrawal rate, leakage, induced infiltration and
evapotranspiration. These flow rates are arbitrarily assigned
flow directions. It is necessary to define the portion of the
aquifer represented by each individual flow rate term.

Flow rates are restricted to the x and y directions, so the portion
of the aquifer included in the flow rate terms is referred to as a
vector volume. The vector volume is calculated by the program
from the following equation.

Vector Volume = maxay

m = thickness of the aquifer
ax, ay = finite approximations of the differentials dx, dy
contained in the groundwater flow equations (Prickett
and Lonnquist, 1971).

A differential equation describing the groundwater flow
conditions within each vector volume is constructed within the
program. These equations are then solved simultaneously to
calcuiate the head values at each node location. Calibration is
achieved when the head values calculated by the model
reasonably approximate head valves measured in the field.

Prepared by RREM, Inc., Engineering & Environmental Consultants June 1992 m Page §
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Natural conditions, such as the presence of lakes or rivers, can
be simulated in InterSat by setting the appropriate model cells as
constant head boundaries. This is accomplished by artificially
setting the storativity in the cells to a very large number (for
example, 1 X 10'%). Boundary conditions, such as constant-
flow or no-flow boundaries, can be simulated in the model by
setting the hydraulic conductivity (permeability) of the
appropriate cell or cells. No-flow boundaries are simulated by
setting the hydraulic conductivity of the cell to zero.

The InterTrans Particle Transport Model

The InterTrans Particle Transport Model was used to simulate
the migration of tetrachloroethylene dissolved in the
groundwater at Webster, This software comprises a three-
dimensional solute transport model in which the solute mass
balance equation and groundwater flow mass balance equations
are separated and solved independently.

Five discretizations have an effect on the numerical solution
obtained in InterTrans. These are the X, Y, Z, and T (time)
coordinates, which are determined by the InterSat model, and
the discretization of contaminant mass, 3, which is defined by
InterTrans. The program uses a node-centered, finite difference
method to solve particle transport equations. Advective and
dispersive effects on the migration of contaminant particles are
represented by partial differential equations that are solved by a
random walk technique, in which dispersion is considered a
random process (Prickett and Lonnguist, 1971).

Typically, before the InterTrans model can be used, an InterSat
groundwater flow model must be developed to define the
advective transport for the model area. InterTrans can then be
used independently of InterSat to simulate three-dimensional
hydrodynamic dispersion (this includes the effects of mechanical
dispersion and diffusion).

During the initial contaminant transport modeling runs, it was
found that the InterSat groundwater model file was not being
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GROUNDWATER
FLOW MODEL
DESIGN

properly imported into the InterTrans program. This problem
was remedied by using the manual flow model mode within
InterTrans. Within this mode, appropriate values for regional
groundwater velocities (in the x, y, and z directions), retardation
factors, dispersivities (longitudinal, transverse, and vertical),
particle mass, contaminant half-life, effective transport porosity,
and top and bottom elevations are entered for the various soil
layers present. For the purpose of modeling tetrachloroethylene
migration in Webster, a three-layer model was developed in
which:

¢ layer one represented the upper, unconfined sandy aquifer;

* layer two represented the silty clay to clay confining layer;
and,

¢ layer three represented the confined sand and gravel aquifer
in which Village Well Nos. 3 and 4 are screened.

The purpose of this computer model is to simulate groundwater
flow patterns and conditions in the downtown area of Webster.
This area was the focus of the Task I Investigation Report
(RREM, 1992a).

The groundwater model presented here represents one possible
solution for the distribution of groundwater elevations measured
at the site in February 1992. A degree of homogeneity—both
vertical and horizontal—has been assumed during the
formulation of this model. Based upon the geology of the area
as presented in the Task I Investigation Report (RREM, 1992a),
heterogeneities in the unconsolidated materials underlying
Webster are known to exist. Although these variations do not
appear to be laterally extensive, they still will affect
groundwater flow through the system. Therefore, the actual
groundwater profile within the Village may vary from what has
been simulated by this model.

The area included in this model was divided into a series of 32
columns and 31 rows. The spacing between the nodes is not

Prepared by RREM, Inc., Engineering & Environmental Consultants June 1992 W Page 7
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uniform. A spacing of 100 feet was used in the central area of
the grid, corresponding to the location of the study area in the
Task I Investigation Report, (RREM, 1992a). Larger grid
spacings were used along the margins of the grid. The
orientation and spacing of the grid are illustrated in Figure 3.

The model area is substantially larger than required to model the
initial study area outlined in the Task I Investigation Report,
(RREM, 1992a). This was done to allow several natural
hydrogeologic boundaries to be incorporated into the model.
These boundaries include the Yellow and Clam Rivers, located
north and south of town, respectively, and swampy areas or
wetlands depicted on the U.S.G.S. 7.5-minute (Webster, Yellow
Lake, Siren East, and Siren West) quadrangle maps. Standing
water in these locations was simulated by setting the appropriate
nodes to constant head conditions by setting the water table
storage coefficients to very high values (for example, 1 X 10",
In most of the swampy areas, constant head nodes were not set,
because it has been assumed that much of the water in these
locations is perched upon the uppermost clay layers. These
layers were encountered between the surface and 7 feet deep
during the drilling of the RREM soil borings (1992). Perched
water at the surface may not be indicative of the water table
measurements within the unconfined aquifer. Nodes that were
not assigned as constant head nodes were set as variable head
cells.

The site is characterized by deposits that vary from poorly
graded sand to poorly graded sand and silt to silty sand, which
are interlayered with lenses of pebbly to gravelly sand deposits.
These unconsolidated materials comprise the unconfined aquifer
that supplied water to Village Well No. 1 and presently supplies
water to Village Well No. 2. This aquifer is the source of the
groundwater samples that were collected from the nine wells
installed by Ayres Associates (1987) and the ten wells installed
by RREM.

Although no underlying confining layer was encountered in any
of the soil borings drilled by Ayres (1987) or RREM (1992), the

Frepared by RREM, Inc., Engineering & Environmental Consultants June 1992 m Pape 8



[} |

=
Y
.

on

- - - Chelmo Cem

1]

] ; 2
S Ejiiiiiii :
: SV HAE o
— - — 1} .’_,_ A SR R SR
~ 3
g <
= BASS -
. e
=
1]
11 i ] P
.'k J,; ](‘l
o

ROAD

BRI

e

\

o

Y bl
7 CONWERS

g LC

E"

InterSat Groundwater
Flow Model Grid
Webster, Wisconsin

8 Wisconsin DNR=

Remedial Investigation, Task 2

HHM’ Engineering and
m Pl e




FILEQI14PLAN  VEW | 1=200

(/ L == |
s ol [ 91~6  LOCATION OF MONITORING WELL
FIR STREET - e ] SB-2 AND SOIL BORING
STUDY AREA BOUNDARY A [ I . SB~6 o LOCATION OF SOIL BORING ONLY
S Y - g W-1
= =1 o] -—
& . g g § § ® LOCATION OF VILLAGE WELL 1
& z Ol & g| 2 V-2
8) I
f«v‘*s i PC B g ¥ 5 ] LocaTioN OF ViLLAGE WELL 2
g D h| 2
- TETRACHLOROETHYLENE DETECTED
91-1 & / D PCE 2 é PCE IN SOIL
(SB—14) & ?1“_22‘ 8 EWM STREET ¢l
& . © g o2 TETRACHLOROETHYLENE ISOCON AT
<% - HE e P2 0L {op OF WATER TABLE
§ %1% CONTOURED IN 4ql8)
OW~-7 i 10 20 of sP-1& 3 D21—8
[ s Sy —(sB-17 20 1.2 = DICHLOROETHANE ISOCON
. 1 ANBROMAT (CONTOURED IN 1q!9)
Bu's WAREHOUSE SB—-6 ¢ (SB-16 #
AUTO
G,M s "STORE  Ornine fIRE s CONTAMINANT CONCENTRATION DATA(  gl?)
- SB—12 fo o ] WELL# 1.2-DCE PCE
——— L
ITE_OF FOR Ro = N STREET 91-4 29A/Bad o - b il
HOFFMAN Ot 5 sB-8)y (SB_Z B-19 gl-%’é Eg ND
ow26 : = 112
SOW-2 o s 91-3 83.6 ND
s T s 91-4 2.9 15.3
e OW-5 - - ng JL‘:T; FOR\ MARKET 91-5A ND 8.0
VW=-1 (SB 9 SITE 91-58 0.8 ND
MUNICIPAL 91-6 ND 31.8
W g? BUILDING = ; : g]_; mg ND
° = ND
wa4\/ CARACE S —10OW . OwW-1 ND 13.8
ey © s / ow-2 4.3 2.3
- ow-3 ND ND
CEDAR STREET ow-4 ND ND
/| e
£ g TENNIS Lo & 1.3
& 3 COURT 1.3
» 2 oW-8 ND 13.2
E 2 OW-9 ND ND
8 W2 2.8 ND
N * ROUND 1 GROUI(\IDWATER GEOCHEMISTRY RESULTS
RREM, 1992)
FIGURE 2
BIRCH STREET
/ % r\] Distribution of 1,2-Dichloroethane- and
: Tetrachloroethylene-contaminated
NOTE: NOT ALL BUILDINGS SHOWN groundwater
ON THIS DIAGRAM. REFER TO GRAPHIC SCALE Webster, Wisconsin
AERIAL PHOTOGRAPH (FIG. 3) Pl — po e Wisconsin DR w
' emedial investigation, ia
FOR ADDITIONAL DETAL. o oo 200 i e




Task II Remedial Investigation Report Webster, Wisconsin, VOC-Contaminated Aquifer

presence of a confining layer beneath the unconfined aquifer has
been documented within well drillers’ logs of boreholes
completed in the area. These boreholes were drilled
substantially deeper than those borings associated with the
studies previously mentioned. Based on well constructor’s
reports provided by the Wisconsin Geological and Natural
History Survey (Appendix A), four borings in the study area
penetrate through the unconfined aquifer. These borings are:

Test Hole #1 (Keys Well Drilling, 1952)

Test Hole #2 (Keys Well Drilling, 1952)

Webster Village Well No. 3 (Miller Well & Pump
Company, 1984)

Don Wester (Private Well) (Clarence Beecroft and Sons,
1984)

In addition, Thein Well Drilling Company, under the direction
of Mid-States Associates, Inc., drilled a boring that passed
through the unconfined aquifer (Mid-States Associates, 1991):

Webster Village Well No. 4 (Thein Well Drilling, 1991)

Based on the geological logs for these borings, it appears that
the unconfined aquifer in Webster is underlain by a 45-104 foot
thick layer of silty clay and clay deposits that vary from red to
pink to gray in color. These deposits were also referred to as
till in one log.

Hydraulic conductivity is a coefficient that describes the rate at
which water can move through a permeable medium: itisa
measure of the ability of an aquifer or water-bearing formation
to transmit fluids (Fetter, 1988). Hydraulic conductivities for
the unconfined aquifer in the vicinity of downtown Webster
were determined in the Task 1 study (RREM, 1992a).
Hydraulic conductivities of this same aquifer have recently been
determined by RREM at two other sites in the Village. These
sites are the Cenex Co-op station, (RREM, 1992b), located
north of the original study area at the southwest corner of the
intersection of Hickory Street and Sturgeon Avenue, and the
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Wisconsin Department of Natural Resources Ranger Station,
(RREM 1992c¢), located south of the study area on Apple Street
west of Highway 35.

The hydraulic conductivities at all sites within the Village are
contained in Table 1, The geometric mean hydraulic
conductivity for these sites was determined to be 1.80 x 102
cm/sec (380 gallons per day per foot squared), whereas the
arithmetic mean hydraulic conductivity was determined to be
1.83 X 102 cm/sec (388 GPD/FT?). In preliminary
simulations, the geometric mean hydraulic conductivity was
applied to all nodes in the model area, except those nodes that
had in-situ hydraulic conductivity data.

Hydraulic conductivities for the silty-clay to clay deposits
underneath the unconfined aquifer are expected to have values
that vary from 1 X 10%to 1 X 10° cm/sec, according to Fetter
(1988; Table 2). These hydraulic conductivities are several
orders of magnitude less than those in the unconfined aquifer
(Table 1). Therefore, the silty clay to clay unit is considered to
be the lower confining layer for the unconfined aquifer.

TABLE 1
In-situ Hydraulic Conductivity Data
Webster, Wisconsin

Monitoring Well Hyvorslev Hvorsley
: Number (cm/sec) (GPD/FTH® Source
91-1 1.35 x 107 286 A
91-2A 1.70 X 10? 360 A u
91-2B ND ND A "
91-3 ND ND A
914 2.42 x 107 513 A
91-5A 1.23 x 107 261 A
91-5B ND ND A
91-6 1.57 X 102 333 A
91-7 ND ND A




TABLE 1

In-sitn Hydraulic Conductivity Data
Webster, Wisconsin

Monitoring Well Hvorslev Hvorslev
Number (cm/sec) (GPD/FTH® Source
91-8 ND ND A
OW-1 2.25 % 10? 471 A
ow-2 1.63 x 107 345 A
oW-3 1.65 x 10? 350 A
OW-4 1.83 x 10 388 A
OW-5 1.93 x 107 409 A
OW-6 1.74 x 102 369 A
OW-7 2.90 x 10? 614 A
OW-8 1.33 x 102 282 A
oOW-9 1.97 x 102 417 A
WC-91-1 ND ND B
WC-91-2 ND ND B
WC-91-3 1.86 x 107 394 B
WC-91-4 1.68 x 102 356 B
WD-91-1 1.71 x 10% 362 ¢
WD-91-2 2.25 x 10? 477 C
WD-91-3 1.86 x 107 394 ¢

®  Gallons Per Day Per Foot Squared

ND No Data,
A RREM 1992 a
B RREM 1992 b

c RREM 1992 ¢
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TABLE 2
Ranges of Hydraulic Conductivities
For Unconsolidated Sediments

(Fetter, 1988)

Material Hydraulic Conductivity
(cm/sec)

Clay 10° - 104

Silt, sandy silt, clayey sand, till 10 - 10*

Silty sand, fine sand 107 - 10% H

Well-sorted sand, glacial outwash 107 - 10! | Il

Well-sorted gravel 10%-1 “

The elevations of the top and the bottom of the unconfined
aquifer were set in the model using sea level as a datum. The
aquifer top elevation was set at 975.7 feet, the average elevation
at which the top of the aquifer was encountered in the 19 soil
borings completed for the Task 1 investigation (RREM, 1992a).

Since the base of this aquifer was not encountered in borings
completed for the Task 1 study, aquifer thickness in the area has
also been approximated using the geological data from the well
constructor’s reports contained in Appendix A. The thickness of
the aquifer was based on the depth at which the contact between
the unconfined aquifer and the silty-clay to clay confining layer
occurred in the following borings:

Elevation at Which the

Borehole Confining Layer QOccurs
Test Hole 2 (VW-1) 846 feet
Village Well No. 3 860 feet
Village Well No. 4 889 feet
Wester Private Well 900 feet

Prepared by RREM, Inc., Engineering & Environmental Consultants June 1992 m Pgge 12
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Based on the elevations where the contact between the
unconfined aquifer and the silty-clay to clay confining layer
occurs in these borings, the slope (or dip) of the confining layer
was calculated. The data above suggests that the top of the
confining layer underneath the downtown area of Webster slopes
to the west-northwest with a gradient of approximately 4.4
percent (this corresponds to a dip of 2.55 degrees). In the
eastern part of the model area (east of a line extending from
VW-3 south through VW-4), the top of the confining layer
slopes to the northwest with a gradient of 2.4 percent
(1.4-degree dip).

Using these gradients, the elevation of the contact between the
unconfined aquifer and the silty-clay to clay confining layer was
estimated at each node in the model. The elevations were then
rounded off in intervals of 10 feet to the nearest elevation
ending with the number 5 (e.g. 835, 845). These estimated
elevations were then entered at each node in the model, using
the Detailed Node Data Menu in InterSat.

It should be noted that these elevations are gross estimates,
given the small number of data points available. This model
assumes that the top surface of the confining layer is smooth,
with no local depressions or mounds present. In all likelihood,
such topographic features are present along this surface.
Therefore, the estimated gradients in this model may vary
considerably from the natural conditions that occur locally at the
contact between the unconfined aquifer and the confining layer.

Storativity is a measure of the volume of water an aquifer
releases from or takes into storage per unit surface area of the
aquifer per unit change in head (Fetter, 1988). Aquifer
storativity values within InterSat are entered as water table
storage coefficients when the aquifer is unconfined. These
values are dimensionless and typically vary from 0.02 to 0.30 in
unconfined aquifers (Fetter, 1988). The water table storage
coefficients within the area modeled were estimated from data
reported by Ayres (1987). In the Ayres study, storativity values
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GROUNDWATER
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RESULTS AND -
DISCUSSION

for the unconfined aquifer were calculated at various locations
within the study area using data from adjacent wells. Ayres
calculated the following storativity values:

WELL PAIR STORATIVITY
Ow1l - OW2 0.064
OW3 - OW9 0.085
OW4 - OW5 0.210
OwW6 - OW7 0.038

The average of the storativity values listed above is 0.099.

Water table storage coefficients were assigned values of 0.10 for
all variable head nodes within the area modeled. At locations
where constant head nodes were simulated, the water table
storage coefficients were set at a value of 1 x 10

Recharge to the model area has been simulated by two methods.
In the first method, recharge has been provided by estimating
the amount of infiltration that occurs as a result of precipitation
that falls over the area. It is believed that recharge varies
locally within the modeled region, depending upon whether or
not the area has been developed, and whether or not the area is
continually saturated (e.g., a wetland).

Groundwater flow into the region from outside the model area is
also believed to provide recharge. Regional groundwater flow,
based on the orientation of the Yellow and Clam Rivers, is
believed to be from the east-southeast to the west-northwest.
Therefore, additional recharge has been added to the eastern
most nodes in the model to simulate this flux.

As preliminary flow modeling was performed, the geometric
mean hydraulic conductivities from all sites studied by RREM
(1992a, 1992b, 1992c) in Webster were applied to the nodes in
the model area, with the exception of those nodes that had
detailed in-situ hydraulic conductivity data. As these
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simulations progressed, it was realized that the model was not
responding to the detailed node hydraulic conductivity data.

This situation was remedied by calculating the geometric mean
hydraulic conductivities for several individual regions in the
model area, and using these values instead of the overall
geometric mean values. Within these regions, however, detailed
in-situ hydraulic conductivities were maintained. Values for ali
parameters that were used in the InterSat model are contained in
Appendix B.

Once the hydraulic conductivity nodes were established,
recharge values in the model were varied in an effort to match
the groundwater elevations measured at the site in February
1992. Different values of recharge were used for developed or
well-drained ares, and areas that are constantly wet. According
to recent climatological data supplied by the National Climatic
Data Center, the average annual rainfall at Danbury, Wisconsin
is 30.57 inches. As the simulations continued, it was
determined that levels of recharge equivalent to one-third of the
annual rainfall for the area would not produce model head
values equivalent to those measured in the field.

In an effort to decrease the migration of water out of the central
portion of the model area, and thus increase the model head
values, hydraulic conductivities for the six northernmost and
southernmost rows were set at values of 261 GPD/FT?, which is
equivalent to the lowest hydraulic conductivity measured at the
site. Although this improved the model heads, calibration was
still not achieved.

From these results, it was determined that a significant flux of
groundwater must be entering into the model area from the east.
This flux was modeled by increasing the recharge values in the
eastern-most nodes of the model. The value of recharge for
each node was estimated by measuring the percentage of dryland
and wetland along a line approximately 20 degrees south of east,
which is the approximate trend of both the Yellow and Clam
Rivers, east of the model area. The proportion of developed or
dry land was multiplied by a factor representing 4 inches/year of
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recharge; whereas, the proportion of wetland was multiplied by
a factor representing 6 inches/year of recharge. ' These values
were then multiplied by a ratio representing approximate
proportions of this recharge that would actually flow into the
model, based upon estimates of the groundwater contours
present.

Model heads were found to more closely match those measured
in the field once the flux was added to the eastern margin of the
model. Recharge over the model area was varied until the
model heads closely approximated the actual field conditions.
This occurred when recharge was set at 4.25 inches/year over
developed and dry areas, and 6.00 inches/year over areas that
are continually saturated. A comparison of water levels
measured at monitoring wells to those calculated by the model is
presented in Table 3,

| TABLE 3
Comparison of Measured and Calculated Water Levels
for the Calibrated Groundwater Model
Measured Elevation Model Grid
Groundwater Elevation | Calculated by the Location
Well No. Feb. 4, 1992 Computer Model Difference®
H Columns | Rows
91-1 947.52 9473 0.22 12 11
91-2A 947.69 947.5 -0.19 15 11
91-2B 947.69 947.5 -0.19 15 11
913 947.68 947.8 0.12 14 17
914 947,88 947.9 0.02 16 15
91-5A 948.04 948 -0.04 18 15
91-5B 948.06 948 -0.06 18 15
916 948.39 948.3 - -0.09 21 13
91-7 948.37 948.2 -0.17 20 13
91-8 948.52 948.5 -0.02 23 12
OW-1 947.55 947.6 0.05 12 15
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TABLE 3 ‘
Comparison of Measured and Calculated Water Levels
for the Calibrated Groundwater Model
Measured Elevation Model Grid
Groundwater Elevation | Calculated by the Location
Well No. Feb. 4, 1992 Computer Model Difference®
Columns | Rows |

oW-2 947.53 947.6 0.07 12 16

ow-3 947.52 947.8 0.28 12 18

ow-4 947.26 947.6 0.34 9 18

OW-5 947.28 947.5 0.22 9 16

OW-6 947.38 947.5 0.12 11 15

OW-7 947.50 947.4 -0.1 12 12

OW-8 947.71 947.6 0.11 15 13

OW-9 947.68 947.9 0.22 14 18

MW-1 947.71 946.7 -1.01 18 7

MW-2 947.61 946.9 -0.71 16 8

MW-3 947.51 946.5 -1.01 15 7

MW-4 947.63 946.6 -1.03 17 7
WC-91-1 946.91 946.6 -0.31 17 7
WC-91-2 947.39 946.6 -0.79 16 7
WC-91-3 947.27 946.2 -1.07 16 6
WC-91-4 947.29 946.4 0.89 14 7
WD-91-1 947.80 9491 1.3 21 24
WD-91-2 947.81 949.1 1.29 21 24
WD-91-3 947,81 949.1 1.29 21 24|

M Caleulated Elevaton minus Measured Groundwater Elevation.

Figure 4 illustrates the distribution of the groundwater contours
within the calibrated model. According to the model,
groundwater flow within the village will be in a west-
northwesterly direction.

One aspect of the model that requires explanation is the apparent
lack of water balance (see Appendix B). As stated earlier, river
nodes along the northern and southern margins of the model
area were set as constant head nodes. In the InterSat model,
this requires that the storativity values (water table storage
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CONTAMINANT
TRANSPORT
MODEL DESIGN

coefficients) be set at extremely large numbers. Over the time
interval modeled, the water balance term is affected because
large quantities of water are being placed into storage in the
model. Because of this lack of water balance, the model
presented here should be considered a transient flow model.
The reader is cautioned that use of the model to predict
conditions far into the future may not be representative of actual
conditions.

The purpose of the contaminant transport model presented in
this report is to simulate the migration of tetrachloroethylene
{(perchloroethylene [PCE]), one of the two major contaminants
present in the groundwater beneath Webster. A manual flow
mode model was constructed for this purpose, using InterTrans
software.

The model consisted of a 3900 foot by 3000 foot grid composed
of 40 by 31 nodes equally spaced at 100 foot intervals

(Figure 5). In order to simulate contaminant migration from the
upper, unconfined sand aquifer into the lower, confined sand
aquifer, a three-layer model was constructed. Layer one was
modeled to represent the upper, unconfined sandy aquifer.
Layer two was modeled as the silty clay to clay confining layer.
Layer three was modeled as the lower, confined sandy aquifer.

The processes that govern the migration of contaminants
dissolved in groundwater passing through porous media, such as
glacial outwash, are complex. Although these processes can be
expressed mathematically, a full understanding of how to obtain
the necessary field data for application in the equations has not
yet been fully achieved (Fetter, 1988).

Several processes contribute to the migration of solutes in
groundwater. Advection is the process by which contaminants
are transported by moving groundwater. Where advection is the
only transport process, the contamination moves through the soil
at the same rate as the groundwater.
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The seepage velocity, or rate of speed at which groundwater is
moving through the unconfined, sandy aquifer at Webster,
varies from 44 to 48 feet per year (RREM, 1992a). Based on
groundwater contours constructed from average groundwater
elevations during the period from August through October,
1991, groundwater flow beneath the downtown area of Webster
is in a westerly to northwesterly direction.

The manual flow model mode used to simulate solute transport
requires that regional groundwater flow velocities in the x, y,
and z directions be input into the model. These velocities are
used to simulate advection within the area. Previous pumping
that occurred at the Village Well Nos. 1 and 2 resulted in
groundwater flow toward these wells. This pumping apparently
attracted the contaminants toward the wells, and elongated the
plumes along southwest-trending axes. Within the manual flow
model mode, there is no option to simulate this pumping.
Therefore, in order to compensate for the effects of natural
groundwater gradients to the west and northwest, and artificial
(pump-induced) gradients formerly to the southwest, regional
groundwater flow within the contaminant transport model was
set in a westerly direction. Within layer one, the regional
velocity in the x direction was set at 0.13 feet per day (which is
equivalent to 48 feet per year to the west) and at 0.0 feet per
day in the y direction. These values represent the fastest rate
that groundwater is expected to flow in the area, and is
therefore a worst-case scenario as far as the migration of the
solute is concerned.

For layer two, the clay confining layer, the regional velocity in
the x direction was set at 5.35 X 10 feet/day. This value was
computed by calculating the seepage velocity for a clay layer
with a hydraulic conductivity of 1 X 10 cm/sec, a porosity of
45 percent, and a groundwater gradient of 8.5 X 10* ft/ft. It
should be noted that the hydraulic conductivity of 1 X 10
cm/sec is relatively fast for silty clay to clay deposits according
to Table 2 (Fetter, 1988). This value was used to simulate the
worst-case scenario in which the contaminants are moving at the
fastest rate possible through the confining layer.

Prepared by RREM, Inc., Engineering & Environmental Consultants June 1992 ® Page 19




Task II Remedial Investigation Report Webster, Wisconsin, VOC-Contaminated Aquifer

The contaminants present in the Webster groundwater are more
dense than water. According to Huling and Weaver (1991),
pure 1,2-dichloroethane has a density of 1.175 g/cm?, and pure
tetrachloroethylene has a density of 1.625 g/cm®. Groundwater
contaminated by these substances should be slightly more dense
than uncontaminated groundwater. The density of the
contaminated groundwater will be dependent upon the
concentration of the contaminants present, as well as their
densities. Because of its relatively higher density, the
contaminated groundwater plume will have a tendency to sink
over a period of time.

The InterTrans moedel neglects the effects of the density of the
confaminated groundwater. In order to model solute plumes that
are more dense than groundwater, a regional vertical velocity
must be entered into the manual flow model used to simulate
contaminant migration. The vertical velocity of the contaminant
plume was approximated by measuring the gradients of several
of the contaminant isocons of tetrachloroethylene, as illustrated
in Figure 27 of the Task I Investigation Report (RREM, 1992a).
Vertical velocities approximated in this way varied from 0.003
feet per day to 0.06 feet per day. Many of the calculations
were found to be in the range between 0.01 and 0.02 feet per
day. Therefore, a value of 0.02 feet per day (equivalent to 7.3
feet per year) was used to model the rate at which the
contaminant plume appears to be sinking within the upper
unconfined aquifer, as well as the lower confined aquifer. For
the clay confining layer (layer two) the vertical velocity was set
at 8.2 X 107 feet/day.

Another solute transport phenomenon is molecular diffusion.
Molecular diffusion carries solutes from areas of high
concentrations to areas of low concentrations (or from areas of
higher to lower chemical activity) when there is a hydraulic
connection (Devinny et al., 1990). Diffusion is considered a
more important solute transport process than advection in
materials of low hydraulic conductivity, such as clay-rich soils.
In these soils, diffusion may allow the solute to travel at a faster
rate than the groundwater is flowing.
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In addition to advection and diffusion, dispersion also has an
effect on solute migration. Dispersion is the process by which
the solute in the flowing groundwater is mixed with
uncontaminated water and becomes reduced in concentration,
This process is caused by differences in the velocity that water
flows at the pore level, as well as by differences in the rates at
which water travels through different strata in the path of the
contaminated water (Fetter, 1988). Hydrodynamic dispersion
takes into account these processes, as well as the effects that
diffusion has on solute migration, The mixing that occurs along
the direction of fluid flow is known as longitudinal dispersion,
whereas the dispersion that occurs normal to fluid flow is called
lateral dispersion. Within InterTrans, dispersion that occurs
normal to fluid flow along a horizontal direction is called
transverse dispersivity, whereas dispersion that occurs normal to
fluid flow, but in a vertical direction, is called vertical
dispersivity.

Dispersion is difficult to measure in the field because
contaminant movement is also affected by such parameters as
aquifer heterogeneity, stratification, soil-water-solute
relationships, ion exchange, filtration, and other conditions and
processes (Devinny et al., 1990). According to Fetter (1988),
the values of the dispersivity coefficients appear to be
scale-dependent. Values of dispersivity determined by
laboratory experiments have typically been measured in terms of
centimeters, whereas field values are generally in the range of
meters. Longitudinal dispersivity values for alluvial sediments
range from 39 to 200 feet, while lateral dispersivities range
from 13 to 98 feet. According to Fetter (1988), a study on
glacial deposits yielded a longitudinal dispersivity of 69 feet and
a lateral dispersivity of 13 feet., However, in extremely
homogenous materials, it appears that longitudinal dispersivity
can become constant at values of 3 feet or less at distances
approximately 165 feet from the source (Fetter, 1988).
Freyberg (1986) has calculated a longitudinal dispersivity
coefficient of 0.36 meters (1.18 feet) and a transverse
dispersivity coefficient of 0.039 meters (0.13 feet) for the
shallow sand aquifer at Canadian Forces Air Base Borden.
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Because no determinations of dispersivity values were conducted
during the Task I study field work, dispersivity coefficients used
in this model were approximated. For layers one and three (the
upper unconfined sand aquifer and the lower confined sand and
gravel aquifer, respectively), the values of longitudinal,
transverse, and vertical dispersivities were set at 10 feet, 1.5
feet, and 1.5 feet, respectively. For the silty-clay to clay
confining layer, longitudinal dispersivity was set at 20 feet, and
transverse and vertical dispersivity were each set at 3.0 feet.

According to Fetter (1988), solutes can be considered to belong
to two broad classes called conservative solutes and reactive
solutes. Conservative solutes are unreactive with their
surroundings, whereas reactive solutes may undergo interactions
with the soil present, the groundwater, or undergo biological or
radioactive decay. The most common types of reactions that
occur between contaminated groundwater and soil involve
adsorption-desorption and cation exchange.

Because 1,2-dichloroethane and tetrachloroethylene have both
been found to be reactive solutes, these contaminants, when
dissolved in groundwater, will travel at a slower rate than the
groundwater. This is the process of retardation, The
retardation of the solute front as it migrates through the soil can
be computed by the following equation (Fetter, 1988):

Pb
Ry=1+ =2 (K)

where
R; is the retardation factor,
P, is the dry bulk density of the soil,
0 is the porosity of the soil,
K, is the distribution coefficient for the solute with the soil.

The retardation factor is the ratio of the rate of groundwater
movement to the rate of contaminant movement (Devinny et al.,
1990).
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In order to determine the retardation factors for the
contaminants present in Webster, the value of K had to first be
determined. The value of K, for a specific soil can be estimated
from the following equation (Fetter, 1988):

Ko =K, X £,
where
K. is the soil - water partition coefficient
f,. is the percent of organic carbon in the soil.

Six fine- to medium-grained, well-rounded, well-sorted sand
samples and one silty sand sample from Webster were analyzed
for percent organic carbon by James K. Huber of the
Archacometry Laboratory at the University of
Minnesota-Duluth. The methods employed in these analyses are
described in Dean (1974).

The results of the organic carbon analyses for the Webster
samples, as well as the calculated retardation factors, are
contained in Table 4. In order to calculate the retardation
factor, Ry, the dry bulk density of the soil was estimated to be
1.6 g/cm?, and the porosity of the soil was estimated to be 35
percent. Using these values, the retardation factors for
1,2-dichloroethane and tetrachloroethylene within the fine- to
medium-grained, well-rounded, well-sorted sand aquifer were
determined to be 1.50 and 5.22, respectively. For the silty sand
sample, retardation factors of 2.43 and 13.05 were determined
for 1,2-dichloroethane and tetrachloroethylene, respectively.
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TABLE 4

Retardation Factor Parameters for

1,2-dichloroethane and tetrachloroethylene,
Webster, Wisconsin

p DCE DCE DCE PCE PCE PCE Soil
Sample foc _.6’3 Koc Kd Rf Koc Kd Rf | Type
85B7 0.0026 4.5714 36 0.0936 1.4279 303 0.7878 4.6014 SP
75B10 0.0023 4.5714 36 0.0828 1.3785 303 0.6969 4.1858 Sp
85B14 0.0031 4.5714 36 0.1116 1.1502 303 0.9393 5.2939 Sp
145B16 0.0028 4.5714 36 0.1008 1.4608 303 0.8484 4.8784 SP
138B17 0.0029 4.5714 36 0.1044 1.4773 303 0.8787 5.0169 SP
11SB4 0.0046 4.5714 36 0.1656 1.7570 303 1.3938 7.3717 SP
175B9 0.0087 45714 36 03132 2.4318 303 2.6361 13.0507 MH
Average 1.501% 5.2247
(Excluding
175B9)
foc = organic carbon content of media (Results of analyses performed at UMD by James K. Huber)
P, = bulk density of media =1.6g/em’®
0 = porosity of media = 0.35
Koc = organic carbon partition coefficient (Fetter, 1988)
Rf = Retardation factor
DCE = 1,2-dichloroethane
PCE = tetrachloroethylene
Kd = Koc*foc
Rf = 1 + (Db/n*Kd)
SP = Fine to medium grained, well rounded, well sorted sand

MH = Silt with trace fine sand
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The retardation factors for layers one and three were each set at
5.22 during the tetrachloroethylene migration simulations.
Retardation factors for the silty-clay to clay confining layer
could not be determined because this unit was not encountered
within any of the soil borings drilled for the Task I study.
Therefore, the retardation factor for the silty clay to clay
confining layer was set at 13.05, the value determined for the
silty sand sample. This value is believed to be a conservative
estimate of the retardation factor for the silty-clay to clay
confining layer.

In addition to transport parameters, the InterTrans model
requires that a specific mass of contaminant be used within the
model. This parameter is very difficult to define given the
scope of field work presently completed in the area.

Tetrachloroethylene contamination may have entered the upper
unconfined aquifer through a drywell located near the present
laundromat. According to Village officials, city sanitary sewer
service was optional in the downtown Webster area in the the
mid-1950s. It has been assumed that this contamination entered
the aquifer just prior to the sanitary sewer service.

According to Martin and Fulton (1958), the high costs of
drycleaning fluids prohibit them from being discarded in the
same manner that water is from a washing machine. The most
common method of reclaiming the drycleaning fluids during the
mid-1950s was by a combination of distillation (to remove
nonvolatile matter), absorbents (to remove color), and filtration
{to remove insoluble soil). Given this information, it scems
possible that the tetrachloroethylene contamination present in
Webster may have occurred as the result of a single spill.

Within the solute transport model, a mass of tetrachloroethylene
of 745 pounds (equivalent to the weight of 55 gallons of PCE)
was used as the mass of the contaminant. This mass was broken
into 2000 particles given equal masses of 0.3725 pounds each.
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The half-life of the contaminant was set at a value of 1 X 10"
days, which essentially negated the effects of contaminant
breakdown with time.

The porosity of the soil through which the solute is traveling
also plays a role in the rate at which the contamination spreads.
According to Fetter (1988), porosity ranges from 25 to 50
percent for well-sorted sand and gravel deposits, 35 to 50
percent for silty deposits, and 33 to 60 percent for clay deposits.
Porosity values were set at 35 percent for the unconfined sand
aquifer and the confined sand and gravel aquifer (layers one and
three, respectively), and at 45 percent for the silty-clay to clay
confining unit (Jayer two).

Layer top and layer bottom elevations that were set for each of
the model layers within the contaminant transport model were
based on information from the soil boring logs for Test Hole 2
(VW-1) and from Village Well No. 4. The upper elevation of
layer one was set at 947 feet, which is the approximate elevation
of the water table under the downtown area of the Village within
the unconfined sand aquifer. The silty-clay to clay confining
layer (layer two) extended from 846 feet to 801 foot, based on
the Test Hole 2 log. 1t should be kept in mind that this unit is
104 feet thick in the vicinity of Village Well No. 4. The lower,
confined sand and gravel aquifer (layer three) extended from
801 feet to 783 feet. This is based on the Village Well No. 4
log, in which this unit has a thickness of 18 feet.

Table 5 summarizes the InterTrans manual flow mode model
parameter settings previously discussed.
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TABLE 5 | .
InterTrans Manual Flow Mode Model Parameter Settings
p ¢ Settings .
arameter
Layer 1 Layer 2 Layer 3
Regional Velocity -0.13® -5.36 x 10° -0.13
in
X-Direction
(FT/DAY)
Regional Velocity 0.00 0.00 0.00
in
Y-Direction
(FT/DAY)
Regional Velocity -0.02® -8.2 X 107 -0.02
in
Z-Direction
(FT/DAY)
Retardation Factor 5.22 13.05 522
CE
Longitudinal 10.0 20.0 10.0
Dispersivity (FT)
Transverse 1.50 3.00 1.50
Dispersivity (FT)
_ Vertical 1.50 3.00 1.50
Dispersivity (FT)
Particle Mass (LBS) 0.3725 0.3725 0.3725
Particle Half-life 1 x 10" 1 x 10% 1 x 10
(DAYS)
Effective Transport 0.35 0.45 0.35
Porosity
Layer Top (FT) 947.0 846.0 801
Layer Bottom (FT) 846.0 801.0 783

@ Negative Valve Required for Flow from East to West
@ Negative Valve Required for Sinking Plume

CONTAMINANT
TRANSPORT
MODEL RESULTS
AND DISCUSSION

In order to predict the future distribution of the
tetrachloroethylene contamination in the groundwater at
Webster, a technique for simulating the presently defined
groundwater contamination had to be developed. The
distribution of the tetrachloroethylene contamination with respect
to depth within the Village remains poorly defined. Therefore,
calibration was established within the contaminant transport
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model by allowing the 745 pound mass of tetrachloroethylene to
migrate as a slug until the concentrations of this 'solute at the
screened interval (300 to 910 feet elevation) of well No. 91-2B
(the location of the highest recorded tetrachloroethylene
concentrations in the groundwater according to RREM, 1992a)
were closely approximated. For the purposes of this simulation,
calibration was achieved when the concentration of
tetrachloroethylene in the model was calculated to be 98 ug/l,
which closely approximated the 112 pg/l and 105 pg/l
measured during the first and second rounds of sampling for the
Task I report (RREM, 1992a). At the point when this calibration
was achieved, the date for the model was set at the year 1992,

Once model calibration was established, successive simulations
at 10-year intervals were performed to monitor the downgradient
margin of the 0.1 ug/] tetrachloroethylene isocon. This
concentration is equivalent to the presently defined Wisconsin
Department of Natural Resources Preventive Action Limit
(PAL). Figures 6 and 7 illustrate the predicted position of this
isocon during the years 1992, 2000, 2020, and 2040, at
elevations of 900-910 feet (the elevation of the screened interval
in well No. 91-2B) and 840-846 feet (the uppermost six feet of
the silty-clay to clay confining layer) respectively. The particle
placement file data produced by InterTrans for the simulations
for 1992, 2000, 2010, 2020, 2030, and 2040 are contained in
Appendix C.

The particle placement data indicate that with time, the
tetrachloroethylene contamination migrates to the west while
simultaneously sinking. The highest concentration of
contamination in 1992 in the interval between 940 and 950 feet
(the top of the unconfined sand aquifer) was calculated to be
65.4 pg/l, whereas no contamination was determined to exist
within the same screened interval during the year 2040. In the
interval between 846 and 850 feet (the lowermost 4 feet of the
unconfined sand aquifer), the highest calculated concentration of
tetrachloroethylene in 1992 was found to be 326 ug/l, whereas
in the year 2040, the model predicted the highest concentration
of tetrachloroethylene to be 3644 ug/l over the same interval. It
appears, therefore, that as time proceeds, the upper parts of the
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unconfined sand aquifer will become less contaminated while the
lowermost parts of the aquifer will become more contaminated
as a result of the solute sinking.

Based on the results of the model shown in Figure 6, between
the present time and the year 2040, the 0.1 pg/l isocon will
migrate between 400 and 500 feet to the west within the 900-
910 foot interval in the unconfined sand aquifer.
Tetrachloroethylene contamination was detected in monitoring
well OW-5 during the Task I study (3.5 pg/l and 2.1 pg/lin
groundwater analyzed from the first and second rounds of
sampling). The Bushey well is located approximately 500 feet
west of this well. Therefore, based on the results of the model,
the 0.1 ug/l tetrachloroethylene isocon is expected to be in the
area of the Bushey well within 40 to 50 years.

Figure 7 illustrates the position of the 0.1 ug/l
tetrachloroethylene isocon within the uppermost 6 feet of the
silty clay to clay confining layer, according to the model. The
position of this isocon does not differ significantly from the
position of the isocon within the middle of the unconfined sandy
aquifer (Figure 6). This spatial distribution of the contamination
reflects that solute is migrating from the sand into the top of the
clay layer.

Based on the modeling, it appears that the tetrachloroethylene
contamination may continue to increase in concentration within
the silty-clay to clay confining layer. For the year 1992, the
model calculated the highest concentration of contamination in
the uppermost 6 feet of the confining layer (840-846 foot
elevation) to be 3627 ug/l, and the highest concentration in the
interval from 820 to 830 feet to be 610 pg/l. No contamination
was present below an elevation of 820 feet. For the year 2040,
however, the model predicted a concentration of
tetrachloroethylene in groundwater of 3644 pg/l for the 840 to
846 foot interval, and solute concentrations of 610 ug/l within
the interval of 820 to 830 feet. Again, no contamination was
predicted to occur below an elevation of 820 feet.
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CONTAMINANT
TRANSPORT
MODEL
SENSITIVITY
ANALYSES

The tetrachloroethylene contamination does not appear to
migrate through the silty clay to clay confining layer within the
next 50 years. Therefore, the lower, confined sand and gravel
aquifer should not be adversely affected by the
tetrachloroethylene contamination within the same time interval.

The results discussed above are based on several assumptions.
Within the model, the presence of residual saturation within the
soil (especially within the vadose zone), and its effects on future
groundwater contamination, cannot be adequately represented.
According to Huling and Weaver (1991), residual saturation
provides a major source for future groundwater contamination as
the product is dissolved by water migrating downward in the
vadose zone until it reaches the water table. The presence of
tetrachloroethylene within the soil in the vadose zone beneath
Webster has been confirmed (RREM, 1992a). Therefore, until
all the contaminant has been dissolved from the soil, it is
unlikely that the upper parts of the unconfined aquifer will be
uncontaminated.

Additionally, the model cannot adequately portray the
distribution of the contaminant if free product is present.
Because of its relatively high density relative to water, free
phase tetrachloroethylene (as well as 1,2-dichloroethane) will
sink through the saturated zone at a much greater rate than
modeled in this simulation. The migration of free phase
tetrachloroethylene and 1,2-dichloroethane is discussed in detail
in Appendix D.

It must also be kept in mind that the present simulation is based
on a uniform groundwater flow field. Local heterogeneities
within the subsurface at Webster will certainly result in non-
uniform groundwater flow conditions. These conditions may
result in contaminant migration patterns that differ from those
modeled above.

Sensitivity analyses were run to determine the effects that
changing the mass parameter and the dispersivity parameters had
on the location of the 0.1 ug/l tetrachloroethylene isocon. The
particle placement files from these analyses are contained in
Appendix C.
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Mass Sensitivity Analysis

The amount of contaminant that was used within the mass
sensitivity analysis was 1490 pounds. This is twice the mass
used within the previously discussed contaminant transport
model. All other parameters within the mode! were left
unchanged,

The initial particle positions for the mass sensitivity analysis
were those within the calibrated transport model for 1992
(particle placement file PCE92 contained in Appendix C). The
mass sensitivity simufation was run to determine the position of
the 0.1 pg/l tetrachloroethylene isocon in the year 2040. The
particle placement file (Appendix C) that contains the resuits of
this simulation is named PCEMASS.

The results of the mass sensitivity analysis indicate that
tetrachloroethylene contamination will be Jocated within the
lower parts of the unconfined aquifer and the uppermost 26 feet
of the silty clay to clay confining layer. The contamination is
restricted to elevations between 820 and 850 feet, according to
the results.

. Because no contamination was found to exist within the interval
between 900 and 910 feet in the unconfined aquifer, the position

of the 0.1 pg/l isocon for the mass sensitivity analysis does not
¢ appear on Figure 6. Within this aquifer, contamination was
found to exist only within the 846 to 850 foot interval, which
coincides with the lowermost 4 feet of the aquifer.
Contamination was found to exist within grid lines 7 and 23 east
between grid lines 14 and 16 north. The highest contaminant
concentration within this area was calculated to be 490 ug/1,
which was located at the intersection of grid lines 21 east and 13
north.

The position of the 0.1 ug/! tetrachloroethylene isocon in the
uppermost 6 feet of the silty clay to clay confining layer is
illustrated in Figure 7. There is little change in the position of
the 0.1 pg/l tetrachloroethylene isocon that resulted from the
mass sensitivity analysis and the original contaminant transport
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simulation. The highest concentration of tetrachloroethylene
calculated by the model within the mass sensitivity analysis is
3610 ug/l. This concentration is located within the upper 6 feet
of the clay confining layer at grid position 22 east and 17 north.
This is the same location that the highest contamination within
the original contaminant transport model (3644 pg/l) was
located. Because no contamination was simulated to exist below
820 feet, it appears that increasing the mass of solute within the
model will not affect the water quality within the lower,
confined aquifer that is the present Village water supply.

Dispersivity Sensitivity Analysis

A simulation in which the longitudinal, lateral, and vertical
dispersivity coefficients were varied from those in the original
contaminant transport model was run to determine the effects
these parameters have on the position of the contamination in
the year 2040. All dispersivity parameters were increased six
times relative to those in the original model for this analysis.
Therefore, the values of the longitudinal, lateral, and vertical
dispersivity coefficients within layers one and three were set at
60 feet, 9 feet, and 9 feet respectively. In layer two, these
coefficients were set at 120 feet, 18 feet, and 18 feet within the
sensitivity simulation,

The initial particle positions for the dispersivity sensitivity
analysis were those for the calibrated transport model for 1992
(particle placement file PCE92). The simulation was run to
determine the position of the 0.1 ug/l tetrachloroethylene isocon
in the year 2040. The results of this simulation are contained in
Appendix C (particle placement file PCEDISP}).

The results of the dispersivity sensitivity analysis indicate the
tetrachloroethylene contamination will be located within the
lower parts of the unconfined aquifer and throughout the silty
clay to clay confining layer. Contamination was found fo exist
within the interval between 890 to 900 feet and 846 to 860 feet
within the unconfined sand aquifer, and within the interval
between 801 to 846 feet within the silty clay to clay confining
layer, according to the results of this simulation.
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significantly high concentrations of contaminants in the
groundwater. The lack of measurable tetrachloroethylene and
1,2-dichloroethane in monitoring weil No. 91-8, which is
located approximately 200 feet upgradient from relatively high
concentrations of tetrachloroethylene-contaminated groundwater,
appears to support this hypothesis.

The results of InterTrans contaminant transport simulations also
appear to support these hypotheses. Based on the particie
placement data (Appendix C), the 0.1 ug/l tetrachloroethylene
isocon at 840-846 feet should be located only as far east as
Highway 35 by the year 2040 when using longitudinal
transverse, and vertical dispersivity coefficients of 10 feet, 1.5
feet, and 1.4 feet, respectively. When these coefficients are
increased to 60 feet, 9 feet, and 9 feet, the contamination will
extend to the east only as far as well No. 91-8, which is located
approximately 1000 feet downgradient from Village Well No. 4.
Therefore, it appears unlikely that high levels of dissolved
contamination will be present in the vicinity of Village Well
No. 4.

Further evidence suggesting that groundwater quality in Village
Well No. 4 will not be adversely affected by the halogenated
VOC contamination present in the western edge of the Village is
related to the location of the screened interval from which this
well obtains water. Village Well No. 4 is not obtaining water
from the same aquifer as Village Well Nos. 1 and 2.

According to Ayres (1987), Village Well Nos, 1 and 2 are
screened at elevations of 915 to 925 feet (55 to 65 feet below
grade} and 909 to 921 feet (60 to 72 feet below grade) within
the unconfined aquifer consisting of fine- to medium-grained
sandy outwash. These two wells have produced groundwater
samples contaminated by halogenated volatile organic
compounds. Village Well No. 4, however, is screened at an
elevation of 767 to 783 feet (200 to 216 feet below grade)
according to Mid-States Associates (1991). The aquifer in this
interval is confined and consists of sand and gravel. Based on
the well constructor’s reports (Appendix A}, a 104 foot thick
silty clay to clay unit separates these two aquifers.
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The silty-clay to clay layer represents a confining layer between
the deposits that provide water to Village Well Nos. 1 and 2,
and those that provide water to Village Well No. 4. Therefore,
the halogenated volatile organic compounds present in
groundwater from the upper aquifer would have to migrate into
the lower aquifer before these contaminants could affect the
water quality in Village Well No. 4. This could happen in two
ways:

» Direct migration of the heavy contaminants through the
silty-clay to clay confining layer via preferred
pathways through the confining layer;

» Seepage of the contaminants through the silty-clay to
clay unit over a period of time.

According to Huling and Weaver (1991), formations containing
a high clay content are typically assumed to be impervious to
vertical dense non-aqueous phase liquids (DNAPL’s). Both
1,2-dichloroethane and tetrachloroethylene are considered to be
DNAPLs in their pure states. Once DNAPLs encounter a
stratigraphic unit of low permeability, they tend to migrate
laterally upon the surface of the unit. During this lateral
movement, DNAPLs will tend to migrate into zones of higher
permeability. These zones include naturaily occurring pathways
such as cracks, fractures, joints, and rootholes within and
through the unit. Other vertical pathways for DNAPL
movement may also include man-made features such as disposal
wells (dry wells), unsealed geotechnical boreholes, improperly
sealed hydrogeological investigation sampling holes and
monitoring wells, and old uncased or unsealed water supply
wells. DNAPLs can move rapidly through these structures,
because of their low retentive capacity. This allows rapid
migration of DNAPLs deep into the low permeability unit or
completely through it (refer to Huling and Weaver, Figure 14).
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Inspection of soil cores at one Superfund site (Conner et al.,
1989) indicated that DNAPL flow was not uniformly distributed
through the soil mass and occurred primarily through
preferential pathways, Apparently, the complex distribution of
these pathways precluded an exact characterization of the
volume distribution of the DNAPL.

For several reasons, naturally occurring structures, such as those
listed above, are not expected to allow large quantities of
halogenated volatile organic compounds to migrate into the
lower aquifer. The clay confining layer should be situated
deeply enough below the ground surface that disturbance by
roots should not occur. Vertical migration of the contaminant
through structures such as cracks, fractures, and joints in the
confining layer is not expected to be a significant process. This
is because the confining layer is saturated, and clays have a
tendency to "swell” when they are wet. The swelling would
tend to decrease the distribution of these structures, and those
structures that persist would be expected to be decreased in size.
Capillary pressures within small structures would also tend to
inhibit the migration of the contaminants. The most likely
natural structures through which the contaminants would be
expected to migrate are local areas of higher permeability within
the confining layer that are a result of compositional
heterogeneity.

The results of the contaminant transport simulations indicate that
tetrachloroethylene-contaminated groundwater will not be
present in the lower, confined aquifer by the year 2040 under all
conditions that were simulated, Based on the model results,
contamination will not be present below a depth of 820 feet
within the silty-clay to clay confining layer. Therefore the
migration will have penetrated a maximum of 26 feet into the
confining layer, using a contaminant mass of 2000 pounds and
10 feet, 1.5 feet, and 1.5 feet for the longitudinal, and vertical
dispersivity coefficients. In the vicinity of Village Well No. 4,
this is approximately one-quarter of the thickness of the
confining layer.
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Boreholes and wells that have punctured through the silty clay to
clay confining layer that have not been properly 'sealed appear to
be the most likely pathways through which that dense
halogenated VOCs could migrate quickly into the lower confined
aquifer. Based on geological data from the well constructor’s
reports (Appendix A), few wells or boreholes have penetrated
the clay confining layer in the vicinity of downtown Webster.
Borings BT-1 and BT-3, which were drilled in 1952 near the
present site of the village office, breach the clay confining layer.
The well constructor’s reports give no indication that these holes
were sealed when they were abandoned. In a worst-case
situation, these borings would be filled by highly permeable
sand deposits from the upper unconfined aquifer. Vertical
migration of DNAPL through sand would occur at a rate several
orders of magnitude faster than migration through the silty clay
to clay deposits.

Assuming, however, that groundwater migration is in the same
direction in the lower aquifer as it is in the upper aquifer, any
contamination entering the lower aquifer at these locations
would be a considerable distance downgradient from VW-4,
Therefore, significant contamination of water that would be
pumped by Village Well No. 4 is not expected to occur.

As noted above, halogenated VOCs may also enter the lower
aquifer after seeping through the clay confining layer.

Hydraulic conductivities for silty clay to clay deposits typically
range from 1 X 10 cm/sec to 1 X 10 cm/sec (Fetter, 1988).
According to Bower (1978), it is not uncommon for materials to
have vertical conductivities that are one-fifth to one-tenth their
horizontal values. Therefore, vertical conductivities might be as
low as 2 X 107 cm/sec to 1 X 107® cm/sec for these deposits.

POSSIBLE REMEDIAL ACTIONS AND
RECOMMENDATIONS

Two simulated pump tests were performed using the water table
data generated by the calibrated InterSat groundwater model to
investigate the effectiveness of groundwater extraction as a
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remedial action. In the first pump test, Village Well No. 2 was
used as the extraction well. In the second test, three high
capacity pump wells placed at various locations within the
Village were used to extract contaminated water.

Village Well No. 2 Pump Test

A computer-simulated pump test was performed using InterSat
software to determine the effectiveness of using Village Well
No. 2 within a groundwater extraction system and treatment
system. According to Jay Heyer and Butch Beers, both of
whom run and keep records on the well performance for the
Village of Webster, Village Well No. 2 has a working pumping
capacity of 110 gallons per minute. Therefore, within the
simulation, a pump running at 110 gallons per minute was
placed into the calibrated groundwater model af the location of
Village Well No. 2. The simulation was run for a period of ten
days, during which essentially steady-state drawdowns at the
well were established.

Figure 8 illustrates the groundwater contours that result from
modeling the pumping under the conditions described above.
Also shown on this figure are the 1,2-dichloroethane and
tetrachloroethylene concentrations in the Webster groundwater,
based on the results of the round one sampling performed for
the Task I study (RREM, 1992a). The distribution of these two
contaminants seems to indicate that pumping of Village Well
No. 2 in the past has drawn the contamination toward this well,
and elongated the plumes to the southwest.

The results of the pump test indicate that the calibrated model
groundwater contours are depressed within a radius of
approximately 500 feet from the site of the pumping well. At
the site of the well, maximum drawdown is 2.00 feet, from an
elevation of 947.5 feet in the calibrated model to an elevation of
945.5 feet during this simulation.

The InterSat pump test results from pumping Village Well No. 2
were independently verified using the Hantush (1964) model
within Toolkit software package developed by W. C. Walton,
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This model simulates the drawdown that occurs as the result of
pumping from a well that partially penetrates the aquifer. The
aquifer parameters used in this model (Table 6) were consistent
with those used within the InterSat simulations. In the case of
the Walton simulation, the 101 foot thick aquifer was pumped at
110 gallons per minute for 10 days from a well that has a 12
foot long screen (The length of the well screen in Village Well
No. 2). The results of this analysis show that total drawdown
from the partially penetrating well is 2.58 feet at an observation
well 1.0 foot away from the pumping well.

TABLE 6
AQUIFER PARAMETERS AND RESULTS
VILLAGE WELL 2 PUMP TEST
WALTON ADAPTATION OF THE HANTUSH (1964) MODEL.
TOOLKIT SOFTWARE PACKAGE
PARAMETER VALUE
Aquifer Transmissivity 38400 GPD/FT?
Aquifer Storativity 0.10
P,/P,! 1.00
Discharge Rate of Well 110 GPM
Time of Pump Test 10 DAYS
Radial Distance to Observation Well 1.0 FEET
Aquifer Thickness 101.0 FEET
Pumping Well Screen Length 12.0 FEET
Depth to Pumping Well Screen 26.0 FEET
Length of Observation Well 38.0 FEET
RESULTS:
Drawdown with Fuil Penetration 4.58 FEET
_Drawdown with Partial Penetration _ 2.58 FEET
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The results of the InterSat and Hantush (1964) miodels were
somewhat surprising given that a pump test of Village Well
No. 2 conducted from June 20, 1991 through July 23, 1991
resulted in a 17-foot drawdown in the water table within the
well. This large value of drawdown during the actual test may
be attributed to inefficiency within the well, which could
possibly be the result of clogging of the well screen.

According to the results of the InferTrans model, both
1,2-dichloroethane and tetrachloroethylene-contaminated
groundwater will be pumped from the aquifer using Village
Well No. 2 as an extraction well, This method may prove
beneficial for extraction of 1,2-dichloroethane from the upper
parts of the aquifer, as the presently defined contaminant plume
for this solute will be captured within the cone of depression
that results from the pumping. Because the distribution of the
1,2-dichloroethane contamination in the groundwater near the
base of the aquifer is not well established at the present time, it
is difficult to say with certainty how effective this technique will
be in removing contamination located at depth.

Tetrachloroethylene-contaminated groundwater also will be
extracted by Village Well No. 2 as a groundwater extraction
well.  As shown in Figure 8, the tetrachloroethylene plume as
presently defined at the top of the water table will also be
captured within the limits of the cone of depression. It must be
kept in mind, however, that the highest concentrations of
tetrachloroethylene contamination found during the sampling for
the Task I study (RREM, 1992a) are from depths of 65-70 feet
below the surface from monitoring well No. 91-2B. Based on
the model groundwater contours, this contamination does not
appear to be intersected by the cone of depression, and therefore
could continue to migrate in a westerly direction even if
pumping is occurring at Village Well No. 2.

Three-Well Groundwater Extraction System Pump Test

A computer-simulated pump test was carried out using InterSat
software to determine the effectiveness of using a three-well
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groundwater extraction system to treat the contaminated
groundwater at Webster., Three high capacity wells, each
pumping at a rate of 50 gallons per minute, were modeled
during this simulation. The wells were placed approximately at
the locations of monitoring well Nos. 91-7, 91-2B, and 91-3.
These locations were selected because of their proximities to the
margins of the contaminant plumes. The wells were, as in the
previous example, pumped constantly for a period of ten days in
the simulation.

Figure 9 illustrates the 1,2-dichloroethane and
tetrachloroethylene plumes as defined within the Task I study, as
well as the groundwater contours that result from pumping the
wells using the conditions described above. Three cones of
depression were formed around the locations where the wells
were being pumped. Drawdown values in the three simulated
wells relative to the calibrated groundwater model were
determined to be 1.62 feet near monitoring well No. 91-7, 1.37
feet near monitoring well No. 91-2B, and 1.37 feet in the
vicinity of monitoring well No. 91-3. The differences in the
drawdowns at the wells reflect differences in the hydraulic
conductivities modeled at these locations.

The results of this simulation suggest that the three high-capacity
wells, pumping at a rate 50 gallons per minute, could inhibit the
downgradient migration of the contaminant plumes as they are
presently defined. Based on the groundwater contours in

Figure 9, groundwater contaminated by 1,2-dichloroethane
should be extracted primarily by the high-capacity pump in the
vicinity of monitoring well No. 91-3. Groundwater containing
1,2-dichloroethane contamination near the vicinity of Village
Well No. 2 could be captured by the extraction well located in
the vicinity of monitoring well No. 91-2B,

Tetrachloroethylene-contaminated groundwater should be
captured by each of the three high-capacity wells, The
simulated well located in the vicinity of monitoring well

No. 91-7 should capture the most highly contaminated
groundwater containing this solute. This well may also result in
the migration of tetrachloroethylene that is presently
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contaminating the soil in this area of the village. The migration
of this residual saturation could result in locally higher
concentrations of tetrachloroethylene being pumped from this
well than have been sampled to date.

Groundwater tainted by tetrachloroethylene in the western part
of the Village should be captured by the simulated wells in the
vicinities of monitoring well Nos. 91-3 and 91-2B, based on the
results of this computer simulation. Pumping at these two
wells should be a more efficient method of capturing
contamination in the western portion of the Village than
pumping from Village Well No. 2. In addition, the highly
contaminated water present in the northwestern area of the
Village should be more effectively captured by the simulated
well in the vicinity of monitoring well No. 91-2B than by
pumping Village Well No. 2 solely. Again, it is difficult to
establish the efficiency of these wells in capturing contaminated
groundwater near the base of the sand aquifer, since the
distribution of groundwater contamination in this part of the
aquifer remains poorly defined.

DISCUSSION

; In the Januvary 1992 Task I Investigation Report,

! recommendations were made to further define the extent of
contamination in the Village of Webster. These options have
been examined in more detail to allow estimates of expected cost
to be prepared. The assumptions made in preparing these
estimates are listed in the following paragraphs.

Estimates of Expected Costs

Source definition through soil borings, soil and water sample
analyses.

Assumptions:
Estimated Cost
¢ 8 soil borings @ 40’ each
(including boring abandonment) @ $26/foot  $ 8,320
*  Geologist drilling field time (1 week) $ 1,880
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e 8 groundwater samples (from borings)
analyzed for VOCs (EPA 8010/8020) $ 1,200

*  OVA screening $ 400
*  Miscellaneous Expenses (lodging, meals, miles) $ 500
$15,500

Definition of vertical and horizontal extent of the
contaminant plumes.

Assumptions:
®  4-40’ soil borings/monitoring wells $10,400
e  4-80’ soil borings/monitoring wells $20,800
*  Analysis of 12 soil samples (8010/8020)
@ $200/each $ 2,400
*  Analysis of 8 groundwater samples (8010/8020)
@ $150/each $ 1,200
¢ Geologist field time;
Drilling (60 hours) $ 2,820
Sampling new wells (32 hours) $ 1,504
¢  Data Evaluation and Report Preparation $ 8,545
$47,669
Identification of depth to lower confining unit:
* 4 soil borings:
2 each 95 feet $ 4,940
2 each 135 feet $ 8,100
*  Geologist field time (40 hours) $ 1,880
$14,920
Continued groundwater sampling (annual cost):
* 3 rounds of analysis for existing wells
20 wells @ $150/sample
(includes 3 QA/QC samples) $10,350
e  Sampling Cost (2 people) 96/hours @ $94/hour $ 9,024
*  Annual Summary $2.715
$22,089
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Sampling and analysis of one downgradient domestic well
(Vernon Bushey residence): '

e 3 samples per year @ $150/each $ 450
e  Sampling Cost $ 150
$ 600

The total estimated cost for implementing
the recommendations outlined is: $100,778

Remedial Options

In addition to the recommendations outlined in the Task I
Investigation Report, three remedial action alternatives have
been reviewed for this site:

No action
Well-head treatment
®  QGroundwater extraction and treatment

No Action

A "no action” scenario at this site will result in continued
migration of existing contamination and additional low level
groundwater contamination resulting from groundwater
contacting contaminated soils and/or free phase compounds.
The continued migration of this contamination may require
that restrictions be placed on future use of groundwater
downgradient of this contamination. The "no action"
scenario may limit the possibility of exposure to these
compounds since at this time the only direct exposure
pathway lies in consumption of the impacted groundwater.
If the "no action” scenario is chosen, we recommend, that
periodic groundwater sampling and analysis be completed
from the existing monitoring system to allow fluctuations in
concentrations to be tracked. The annual cost associated
with groundwater sampling and analysis (outlined
previously) is approximately $22,089,
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Well-head Treatment

Well-head treatment was considered as a remedial option
mainly because it allows continued use of the existing
Village Well No. 2. This remedial option represernts a
technically feasible means of providing a potable water
supply, economically; however, this option has limited
merits due to the installation of Village Well No. 4.

The merits associated with this option include:

*  Water supply can be provided.
*  Some aquifer restoration/groundwater treatment will
take place.

Negative aspects include:

¢ The cost associated with purchase, operation and
maintenance of a treatment system.

*  Amount of water treated is use-dependent.

e Limited use will not prevent contaminant movement.

* Restrictions on downgradient groundwater use may
still be required.

*  Periodic groundwater sampling and analysis is stilt
necessary.

Estimated costs associated with Well-head Treatment:
Estimated Cost

s Air-stripping unit (100 gpm) $62,000
*  Annual operation and treatment costs $15,000
¢  Continued groundwater monitoring

of existing wells $22.089

Estimated First Year Cost $99,089%

* Additional costs associated with equipment housing and
installation, gas phase treatments and sample analyses may
result depending on final design.
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Groundwater Extraction and Treatment

Groundwater extraction and treatment represents the most
ambitious and expensive method for remediating this site.
It is also probably the most effective. This option requires
design and installation of high capacity groundwater
extraction wells, pumps and appropriate treatment systems.
Varying degrees of success have been achieved at other
sites using this technology, ranging from total aquifer
restoration to simply limiting the further migration of
contamination. Since the contaminants are denser than
water, location and removal of possible free-phase
contaminants will be difficult, inhibiting the complete
restoration of the aquifer. This system would, however, be
designed to allow capture of the contaminant plume and
prevent further migration. This option does not represent a
short-term solution to the problem. If it is assumed that
removal of only one pore volume from the area of the
contaminant plume would remediate the site, the time
required to complete this work would be dependent upon:

¢ the volume of water within the contaminant plume,
* the pumping rate.

Assuming a zone of contaminated groundwater
approximately 1600 feet long by 800 feet wide by 100 feet
thick and a porosity of 35 percent, one plume volume
would be approximately 3.55 X 10* gallons. If a pumping
rate of 100 gallons per minute were used to remove
groundwater, it would require slightly over six years of
continuous pumping to remove this volume. By doubling
the pumping rate, the time for volume removal decreases;
however, the concentration of the contaminants in the water
may decrease because the contaminants may not have time
to equilibrate with the groundwater. The only situation
under which removal of one plume volume is likely to
remediate the site would involve simultaneous source
identification and removal. If source removal does not
occur, it is likely that at least ten years would be necessary
for remediation.
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Preliminary estimates of cost associated w1th a groundwater
extraction system are as follows:

Additional Plume Definition

(as described previously) $ 39,124
Air-stripper (100 gpm) $ 62,000*
3 6" 1.D. high capacity wells $ 36,000
3 pumps $ 9,000

Estimated Capital Cost $146,124*

* Additional air-strippers may be required if treatment
system cannot be linked easily to wells.

Annual Costs
Annual costs associated with this system would include:

Pump repair and maintenance or replacement $ 9,000
Continued sampling of monitoring wells $ 22,089
Equipment operation and maintenance $ 10,000
Annual evaluation of system effectiveness  $ 20.000

Annual Estimated Cost $ 61,089

Total Estimated First Year Cost $207,213%*

* Additional costs associated with equipment housing and
installation, gas phase treatment, and sample analyses may result
depending on final design. Costs associated with disposal of
treated groundwater have not been estimated.
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SUMMARY e

Remedial options for this site are limited, due to the type of
contaminant and the subsurface characteristics. Continued
groundwater monitoring of this site is recommended regardless
of the final option chosen, Additional site investigation is
necessary to accurately define the overall vertical and horizontal
extent of subsurface contamination and to effect source clean-up.
Given adequate funding, it is our contention that the spread of
contamination can be arrested and the contaminants levels
greatly reduced over time,

Given no remediation, the contaminant concentrations are likely
to decrease over time at the top of the aquifer and increase with
depth, the concentrations at depth and residual soil
contamination will represent a continued source for further
groundwater contamination. The contamination at the base of
the aguifer may not result in any overall human health impacts,
if adequate restrictions are placed on groundwater use
downgradient.
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. - TEST HOLE NoO. 1, mz:ssmn, %IS.
NEE,SEH,SEE Sec. 8, T. 39 N., Rs 16 W, -

_ e Genera.l Lngineering Co. » Keys Well Drilling Co., 1952
. Samplea examined by F. T. Thwaitea, Nos. 159002-159059
. Elevation = 2982' ETM

0=60 60 |1 '._':‘ Sand, fine to. coarse, red-gray above, 1ight
**., 20w, 1 gray below

. 60-70 | 1005 Silt, light pink, dolomitic
70-80 | 1of:’ Sand, fine, light gray, dolomitic ;
30-8% g 8iilt. Al*cht n*nk Adnlamitic

-85-105 | 207 Sand, fine to very fine, 1light pink-gray,

dolomitic

105-115 | 1o Sand, fine, light pink-gray, dolomitic
115-140 | 25]i7 i

Sand, very fine to fine, silty, light pink-
gray to red, dolomitie

o::. . <
140-165 | 250+ 3%4 5 411, red, dolemitic

ot a

] 165-180 Sand, very fine, silty, pink-gray, dolomitic

180-190 | 10| ===7Z=3 Clay, pink-gray, dolomitic
190-200 | 10J="= == “lay, gray, dolomitic
200-210 | 10{%;/ 7% %% Gravel, fine, much silt _ _
2i0-215 L 5 Liviirii il 8914 pinkegray,dolowitie—sundy—soarss—
215-230 | 15 :“ Gravel, very fine, much silt, red, dolomitic

-1 Tili, 'pink-gray) dolomitic
et o Llay, red, dolomitic ’
g 7ol Gravel, coarse to fine, silty

230-240 | 10lS;
240-248 | 8§

: 248'255 7 b

L 250360 g::.-'-. deaniiasl o374 ﬂandgf pinky—delomitie-

270 260205 PRSI B Aty ] '
Zah=2"1T § s e S370 Banﬁv,. nink. dolomiftic

. e (O=21% | B 1A % 4 Jiasalf_, red, Dlack

: nationss Drift; Keweenawan flow T )
andoned as dry __1__1019 :




Webster Yillage- TEST HOLE NO. 2, WEBSTER, WIS:
SE4, NE4%, NE%, swl sgl, Sec. 8, T. 39 N., R. 16 W, , ’
General Engineering Co.; Keys Well Drilling Co., 1§52

s 1 d - L -
smples examined by F. T, Thwaites, %ﬁ% é%é

3960-15511

%T.\I

v
‘0=65 65 {L-: *': Sand, medium to fine, some sllt, gray at top,
oo X light gray below '
65-75 |10 [i: x| S11t, gray, dolomitie
Th=5{] 5 k- aand, yery fine, lizht erey, dalomiiie
80-90 (10 i Send, fine to medium, light gray, dolomitie
90-120 [30 {: Saend, very fire, silty, light gray, dolomitigq
120-135 Send, very fine, much silt, light gray,
= dolomitic :
135-175 Silt, much elay, red to pink, dolomitic.
175-190 Clay, silty, red to pink, dolomitiec
190-210 Clay, silty, gray, dolomit1c~
(=T 1 T T Ay Tine - Ruch ATIE
=220 2l === Yiay, silty, pink, dplomitic
220=-225 & 1% 00 . Sand i
225-235 |10 [J¢21%59% | Gravel, fine, much silt
2315=242 7 %ot i Gravel, fine, much silt, dolomitie(ti11?)
242-248 6 (0. Gravel, very fine, gilty
- A b Cravel .

— -

—ZLing, gailty. sand, medium—cra, gy, ai

* Field Located; by USGS, 1/69



3537 Mineral Point Rd., Madison, Wisconsin 53705

Remarks:

yrmations:

Drift

Well tested for 48 hours at 350 GPM with 12 feet of drawdown.

‘well name Webster Village Well #3 County: Burnett R.16 W.
Completed... 7/17/84 S ;
wner,... Village of Webster Field check, T+ =t -+~
idress.. BRox 86 Altitude.,., 981" ETM 19 f f
Webster, WI 54893 Use......... Munieipal N ; ;
“riller.. Miller Well & Pump Co. Static w,1l.. 33 ) s s st
ngineer, Spec. cap... 29 GPM/ft, \p | !
Sec, 4
| Quad. Webster 7%’
) Drill Hole Casing & Liner Pipe or Curbing
Dia.| from to |Dia. from to |Dia.f Wgt.& Kind j from to f[Dia, Wgt.% Kind { fron to
L 0 20! 22" | New Steel .375 10" | New Steel .365
o 20" | 127" wall AS3GRB welddd Q 100" A5IGRB welded |+27 2127
21" 127! 242" 16" | New Steel .375 10" | Stainless Steel
- wall A536RB welddd +1' |200° Soreen .025 slot{9191 | 9471
Drilling method: Reverse rotary Grout from to
amples from Q to 242' Rec'd: 7/20/84 Neat cement 0 200'
i Gravel pack +1! 2491
Studied by: Tom Hanson

Issued: 9/9/85

..0G OF WELL:
Graphic Rock Grain Size . L
Depths Section Type Color Mode| Range Miscellaneous Characteristics
05 NO SAMPLE.[ Driller reports gand & clay Dw3! gray clay 31-5!.
S=10 Sand Stra brown c VEnAC Trace gravel{Gran/S npeb),silt,
10-15 u " M u Same.
1°=20 ] " ] 1] [0
2025 n Dk rd bn c o Much gravel(Gran/S peb)}, Trace silt,
2570 Gravel Mixed Gr/MP1Gran/NVL peld Grnt,hem cemtd ss,qtz,velec,irap,rhy,cht. Much sand. Trace silt,
3035 Sand Rd _brown M| VfnAC Much gravel{GranA_ peb}. Trace silt.
32-40 " " " " Trace granules,silt.
4045 [} L] n it Same.
.55..50 ] 1] ] 1r [0
5055 H 4 Vfn VEn/C Much silt,
5560 o " Fa i Little silt.
| 60=65 i " M VfnAC 1 Trace granules,silt.
< f 6570 H " Fn " Same.
R ™0-75 Silt i — — Siliceaus. Much clay. Little sand,
F 0 n " — —_ Same,
80-89 Sand it Vfn VEn/M Much silt,clay,
85‘90 n ] 1 [ Same.
L 90..95 3] [] 1t " [
35_100 1] ] 1t 1] it
100105 W ] T [ 0
105_]_10 ] 1t [ H 1"
110-115 i —_— —_— Dolomitic, Much.-sand,clay.
115-120 it - —m Same.
120-125 " —_— — Bolomitic, Much sand,silt.
125130 Sand " Vfn | Vin/C Much silt,clay,
130-135 " i Fn | Vfn/M Same.
135-140 Silt u — — Dolomitic. Much clay. Little sand.
140-145 H it — —— Same.
145150 H u — —_— [
150-155 7 7 = = 7
155160 " It — — "
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UNIVERSITY OF WISCONSIN GEOLOGICAL & NATURAL HISTCORY SURVEY
“3817 Mineral Point Rd., Madison, Wisconsin 53705

Log No. 063-Bt-

Well name:

Webster Village Well 13

Graphic Rock Grain Size
D h 1 .
epths Section Type Color 5de] Hange Miscellaneous Characteristics
160165 [rieyiedsr Silt Rd brown | — — Dolomitic. Much sand,clay.
165-170 Sand n i Fr VEn/NC {Trace granules,silt,
170-175 al n " n Much silt, Trace granules,clay.
D | 175-180 n n " Vin/C Little silt, Trace cley.
180-185% " " M vin/\VC Trace silt,
R Mesmi0 R " " " Sane.
I 190-195 " n H i Trace granules, silt.
F 195-200 NO SAMPLE, | Driller reporis sama as folléwing intervals,
T 200-20% Sard Rd brown M vVin/VC Trace granules,silt.
205-210 n H n i Same,
21&215 " L ] n ]
215220 n " n " Little gravel{Gran/5 peb}., Trace silf,
220-225 n n * L Same.
225-230 " n i " Trace granules,silt,
230-235 _ n " il i Little gravell{Gran/5 peb], Trace silt.
A 235-240 n i " Sanme,
24 4024 n " - h " n
I EIND OF LIOG
.
_
R
N
I
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Frivaie wWater >upply White Copy ~ — Division's Copy Form 3300-15 Rev. 2.79
Box 7921 Green Copy  ~ Driller’s Copy . .
Madison, Wisconsin 53707 Yellow Copy  — Owner’s Copy HAR 2 7 1985'
. COUNTY ' CHECK (/) ONE: Name 7|_ - ) ‘
.gb“‘ h e—ﬂ own ] Village ] Clty (/‘/e (7*:." { ¢ fHe’mon
Ha 5““0"-‘3’ Goy't. Lot Sectipn |T) W“;"L"; Range P NAME B(OWNER_DAGENT AT TIME OF DHILL'I'EE; CHECK {+] ONE
2 tocaTioN | AJw/ 9 &S7AN1%% Do n eo7e ”
OR - Grid or Street No. [Street or Road Name . ADDRESS
KO, [ ox
AND - If available subdivision name, lot & block No, POST OFEI)CE . ZIP CODE
(A€ _.57[“’ i/ 5.

4. Distance in feet from wellf Builging | Sanitary Bidg, Draln Sanitary Bldg, Sewer chaor Qrain Storm Bldg, Drain Storm Bldg. Sewer
to nearest: {Record c.l. Qther C.l. Other C.l, Sewer |Othsr Sawer cd Other C.. Other
answer in appropriate ;O y . ) ( /
biack} i

Street Sewer Other Sewers |Foundation Drain Connected tof Eewage Sdmp£] CIgar_water Sapt‘i(c Holdips | SewagefAPsorptionddnit \4"I;ctl'n.lrtaI Hopper ar
San. | Storm | C.l. | Other Sewer gz\;‘i:)ge / . fther ) “IA ! Taz Spepagk PR/ L “j@;nyepébl?;f‘m‘
Claarwater ClearwatEr |/ SespagaBfo
Dr. sump ' | Seepage Thench
Privy [ Pet Pit: Nonconforming Existing | Subsurface thproom _Barn jAnimal [Animat |Silo Glass Lined | §llo  |Earthen Sliage ! Earthen
\go;?ste well Nenconforming Existing utter Bpaer: Yard |[With Pt g;girﬁtgs gvlio (535'0!;??8 TrenchiManure Basin
Pump_ |
Tank
Temporary Manure |[Watertight Liquid [Manure |Subsurface [Waste Pond or LLand Manura Storage Basin Other (Describe)
Stack or Platfarm Manure Tank or Prassure {Gasoline or |Disposal Unit Concrate Floor Only -
Basin Plpe Qil Tank {Specify Type) Concrets Floor and 7
Partlal Concrete Walls .
5. Well is intended to supply water for: . /' 9. FORMATIONS
)01/! J d- ﬁ. Kind From (ft.) To (ft.)
6. DRILLHOLE CQ
Dia. (in.}] From (11) |To (f1) | Dia. (in.) | From (f1.) To (ft.). 54 Surface /0
(n Surface /3{ 66{ "IJ\{ C /0\\/ ¢7O g%
r i 7
ru-.
7. CASING, LIN URBING AND SCREEN
'h}iltetglﬁ:&e%ht%pec ication . // f /5"6" /50
Dia. {in.)| Mfy. & Method of Assembly From (ft.) To (ft.) S ancly Cloy -
] 7 /
- [
(o heublac/<5f’f/ Surface ] 8 G ¥/ R ( ] 80 /55

kY

[36 Ag>

Y

e € fz/a’cﬂ

f(/K

Nigpe Ko ban

~ 8. GROUT OR OTHER SEALING MATERIAL
Kind From {ft.) To {ft.)
hond Sixface

10. TYPE OF DRILLING MACHINE USED

R?éaml-hammer

wfar n

Mie Taol {:] mud & algr D Jettl
Rotary-alr Rotary-hammer

[ widriiing mua [T & air g
Rotary-w/drilling

[ tua [ reverse Rotary

ng with
Alr
Water

Well construction completed on ﬁ cc - 7

w3y

. MISCELLANEQUS DATA 4bo
H z D - , ! 2 , ve final grade
o Yieid Test: 4 Hrs. at GPM_| Well is terminated inches [ below
Depth from surface to normal water level 5 7 Ft.  !Weil disinfected upon compietion Aes [ No
Depth of water level .
when pumping _LD.._{Z._ Ft.  Stabilized Yes [] No|Well sealed watertight upon completion GlAes-LdNo_.

Water sample sent fo

laboratory on

Your opinion concerning other pollution hazards, information concerning difficulties encountered, and data relating to nearby wells, screens, seals, method of
finishing the well, amount of cement used in grouting, hlasting, ete., should he given on reverse side.

&M@ud—@

Busipess Nume and Compicie Mailing Address

2CC e

7
Iy
24 :lf Fpaenct

Signatury ?
@éﬁ[«ﬂ‘c'
: Registered Well Driller




VILLAGE WELL NO. 2 BORING LOG
(After Mid-States Associates, 1991)

FEET SOIL TYPE
0-4 SAND
4-10 YELLOW CLAY
10 - 94 FINE SAND

94 - 170 RED CLAY

170 - 180 GRAY CLAY
180 - 198 RED SILTY CLAY
198 - 216 SAND AND
GRAVEL
216 RED CLAY







' (xses DATA MANTDULATION MEND 1,1 fxnt
[ENTER WRG VALUR ROR BELDP OF MENU ITEM.{ POR MENU DRSCE,)
1. BABIC DATE
LAYER DRFAHLTS
VARTARLE GRYDDING
DRTAILED HODE DATS
5. BETURK TO MATH HENU 1
Interfat} 1

o s TS

tirte BASIC DATA WENU 1.1.1 tatny
{ENTBR WEG VALUE FOR HELP ON MENU ITRK.0 FOR MEKU DESCR.:
1, READ
1. BRTBR/CHANGE
3. WRITE TO FILR
4, SHOW
§. RRTURM TO PREVIOUS HBNY
Interfat) 4

- SUR3RBARIC NODRL DATASSs¥S

HO. OF HODBL COLUMMS 3
N0, OF MODS[ ROWS H
W0, OF HODEL LAYRRS 1

DERAULT GRID SPACBIFT) 100,000
TIME INCREMEKT {DAYS! 19,0485
Hit Any ey to Continue .,..

1. READ
"%, EMTBR/CUAKGE

3. WRITE TO FILR

4, SHON

§. BRTURM TO PREVIQUY ¥ENU
InterSaty 4

- HERUIPARANETER DRFAULTS FOR LAYER HERU 1.1.2.123%841 )
(BNTER WBG VALUE FOR HELP ON MENU ITEM,0 BOR MEHU DESCR.)

1. PERMBABILITY {GPD/¥T°2) 180,000

2, ARTRSIAN STORACE COBEF. 0.3000008-02

3, WATER TABLE STORAGR COBFE. 0.150000

§. GLOBAL DRFAULT EBADS (F1) 947,300

5. GLOBAL DEFAULT NODE Q'S (GPD/FT2]  -0.1023008-0%

§. VER. PRRMBABILITY (GPD/FT"2) 380,000

7. GLOBAL LAYER BOTTOM BLEV. (FTj §87.000
8. GLOBAL DBPAULT TOP BLBV. {FT) 915,749

9. GLOBAL DEFAULT LAYER POROSITY 0.350000

10.GLOBAL BITRRNAL CONDUCTANCE(GPDJFT}  0.000000
11.GLOBAL RITRRWAL DRIVING HEAD (FT} 0. 000000
12,GLOBAL LOWEB LIMIT ON DRIVING HBAD  1.000000
13.BIIT DRFAULT BMTRY FOR THIS LATER

Intergat)

Base DATA
<

PakA HETERE
- DTS




' i, BETURN TO PRRVIOUS MENU
InterSat}

A &RIDDIN &

DISPLAY OF COLUKN CRIDDING
1 i 3 { 5 £
[ 3800 100.0 300.0 300.0 300.0 360.0 225.0
Hit Any Eey to Continue ...,

-3

8 9 1h 1i 12 13 14
1 1500 o9 196, 6 100.¢ 160.0 100.0 106.0
Hit Any Eey to Continue ....

15 1§ 17 i4 1§ 20 i1
1 100.9 10,9 106.0 150.0 150.9 150.4 156.0
Bit Any Eey to Continue ....

= i 21 2 25 26 27 28
1180.0 150.¢ 200,90 200.0 300.0 300.0 50,0
Hit Any Hey to Continue ....

A 3 i
[ 600.0 $00.0 120¢,
Hit Any Eey to Continue ....

29 30 3
1 600.0 800.0 1200,
Bit Any Eey to Comtinue ....

DISPLAY OF BOV GRIDDING
{ 2 3 i § 3 7
I 1400, 1400, 1046, 675.0 45,0 300.0 360.0
.~ Bit Any Key to Continue ....

8 ] 16 11 12 13 H
1330, 228,0 150,0 160.0 100.0 100.0 100,40
Hit Aey ey to Continue ...,

15 i6 17 18 19 20 2!
1 100,90 100.0 100.¢ 160.6 100.0 150.9 200.0
it Any Eey to Continue ....

22 23 o 25 26 A 8
1.300.0 300.0 450.0 675.0 1000, 1250, 1500,
Hit Any Eey to Continue ....

28 30
1 1500, 1008,
Hit Any Key to Continue ....

.. MAP OF PERNI (GPD/FT“2) ! ) ! 3t
1 1
1 Z 3 1 5 § 7
1 2610 2610 2610 2610 2610 2610 2610
2 21,0 2610 2610 2610 2610 2610 2610
3 21,0 2610 2610 261.0 2610 2610  261.0
42610 2610 2610 2610 2610 2610 261.0
5 2610 2610 2610 2610 2610 2610  261.0
6 2610 2610 2610 2610 2610 2610 261.0
~ 7 2610 2610 2610 3800  380.0 3950  395.0
B 2600 2610 2610 380.0 3800 395.0  395.0
g 2600 2610 2610 380.0 3800 395.0  395.0



‘ 7. RETURN PREVIOUS MEWU 1,2.2.1
InterSst) §

1 2 ]

1 330.8 836.9 931.0
1 935.2 33§.3 936.13
3 80,5 940.5 940,
§ 2.9 $42.9 §42.9
b §44.3 8443 9443
£ 945.0 945.1 §45.1
1 9455 §45.5 94%.6
8 945y §45.9 945,39
9 46,2 946.3 846.3
10 94E.5 845.5 46,5
11 846.6 946.6 946.6
12 946.9 $46.7 946,17
13 948.7 948.8 46,8
14 946.8 946.8 946.9
15 948.9 946.9 846.9
18 947.,0 947.0 347.0

I W 947.0 47,1
18 947.% %41.1 947.1

- 19 8T 9.1 §47.1
0 8412 847.2 947.2
Hit Apy Eey to Continue ....

11 946.6 948.6 946,60
12 946.7 84,7 948.1
13 98,7 946.8 946.8
14 946.8 946,48 946.9
15 48,9 946.9 948.9
16 847.0 U A
T 940 947.0 97,1
18 W 547.1 947.1
19 47,1 91,1 947.2
20 1.2 §47.2 1.2
Bit Any Eey to Continue ....

1 A 3
PARE TV Y] 547.2 947.3
12 947.3 $47.3 413
23 9474 9414 947.4
IR 947.4 947,5
I TV 947.4 947.4
o 841 941.1 947.2
1 46,2 946.2 946,3
28 93,9 T 840 94,1
29 §38.2 938.3 §38.3
0 938.8 938.6 938.1
1 $38.0 1.0 939.1
Hit Any Zey to Continue ...,

38350 939.0 939.1
Hit Any Hey to Continue ...,

. [ § 1
831.9 932.0 932.0
936.8 936.¢ 936.9
941.0 1.0 1,1
Tk | 943.5 943.5
944.8 $44.9 844,98
95,6 945.7 §45.3
946.1 946.2 98,1
946 .14 946.5 946.6
946,17 846.8 946,98
10 94,9 LTY §47.1
11 4 97,1 847,2
12 1.1 T 9473
13 W12 5473 947,32
1 941.3 a3 9474
15 947.3 847.4 847.5
18 94714 9417.5 §47.5
IV TV 1.5 947.6
18 947.5 $41.8 941.6
19 M6 84171 8471
2 7.6 941,17 947.8
Hit Any Eey to Continue ....

1L M1, 1.1 84,2
12 947.1 812 §47.3
13 7.2 ura aur.l

D O w3 G T . Ea U ek

HEADS

i § §
931.3 931.6 831,1
9364 436.5 936.6
340.6 §£0.8 $40.7
343.0 43,1 §43.2
944 .4 9445 44,5
45,2 345.3 945.4

45,7 945.8 §45.9
46,0 46,1 9461
46,4 94¢.4 4g.5
846,68 946.6 946.7
946.1 346.8 948.9
446,18 $46.9 $45.9
546.9 946.9 947.0
94¢6.9 8417.0 447.1
§47.0 8411 947.1
947.0 47,1 947.2
441,1 12 49,1
9412 41,2 947.3
1.2 941.3 947 .4
947.3 HIY N 3474

8467 $46.3 946.9
946.8 345.8 946.9
946,93 946.9 947.0
§46.9 0417.0 Tt
947.0 §47.1 9414
§41.0 917.1 §1.2
947.1 41,2 947.3
847.2 9un.l 41,3
9417.% 847.3 1L
947.3 87,3 8474

{ § b
941.3 §47.4 7.5
9474 947, 5 §47.4
947.5 §47.5 M8
§47.5 947.8 941.7

$31.0 937.0 937,
§41.1 1.2 941,12
943.6 943.6 3.7
$45,0 4451 5.1
445.8 948,94 §46.0
946,17 846.3 5.4
§46.8 $46.9 $46.7
946.9 947.0 9470
941.1 4417.2 H1.2
un.l M3 847.3
947.3 §47.4 .
87,4 14 un.g
847.5 §41.5 $47.6
7.5 9476 447.6
947.6 447.8 47,1
947, §41.7 947.9
91,1 947.4 949.8
87,8 841.8 §17.9
947.8 947.9 947.4

LYY 447.3 941.3
§47.3 U4 7.4
LIYN | LYY ] 1.5

1
9i1.8
§36.9
940.9
$43.3
844,17
945,
946.0
346.1
946.9

933.3

4
938.2
93,1
1.3
943.4
945.2
448, 1
948.4
448, 8
§47.,1

947,14
§41.5

848.0
§48.0

ST

§47.%
LTLNS

L

A




- T P bt

i M8

447,34 947.3
947.3 947.4
947.4 847.5
947.5 947.5
§47.5 7.6
H1.6 947.7
841.8 W1
Hit Any ey to Continue
d §
4.7 947.8
947.8 §47.9
947.8 947.9
947.% 948,90
847.9 348,10
§47.8 947.4
947.1 947.2
945.,4 945.6
942.4 942.6
939.8 939.9
$39.9 940.0
Any Hey to Contipue ...
839.9 940,90
Any Key to Continue
15 16
$32.3 932.3
831.2 §31.2
941 .4 41,4
943.8 943.8
945.3 945.3
§46.1 946.2
946,53 $46.6
946.8 945.9
$47.1 947,2
9474 7.4
847.5 947,86
947,86 $47.8
Mre ot
847.17 947.8
$47.8 947.9
947.8 847.9
947.9 $48.0
348.0 §43,1
948.6 948.1
848,1 948.2
Any Eey to Continue ..
LIYIR] 947.6
947.6 94,8
847.6 1.7
3417 7.8
947.8 947.§
847.8 9479
947.9 348.0
$48.0 948.1
$48.0 948.1
948,1 944.2
fit Any Eey to Continue
15 16
948,12 948.2
948.2 $48.3
3484 948.4
§48.1 948.5
948.5 948.5
948.4 948.5
LTV 947.8
§46.3 $46.4
943.6 943,17
940.2 940.1
940.3 940.3
Bit Any Eey to Continue
840.1
Bit Any Hey to Continue
22 21
832,17 83z.8
937.8 $37.8
M0 WL

§47 .4
847,45
7.5
9417.8
47,6
47,7
947.8

[0
947.8
947.9
§48.0
348.1
948.1
§48.0
847.3
§45.1
§42.8
$40.0
940.0

340.9

LERNY

i
832.4
31,3
941.9
4.0
3454
84g.2
946.6
§47.0
§47.1
947,85
§47.8
847.7
947.4
347.9
847.9
§48.0
948.1
948.1
844,12
948.3

41

LEY
7.7
947.8
§47.9
847.9
848.0
948.1
8481
848.2
948.3

17
948.3
3484
448.5
3.8
848.6
§48.6
947.9
§46.5

43,8

40,3
5483

§40.3

2
932.8
931.9
et

18
932.5
937.4
941,6
944,0
945.4
946.3
946.7
947.0
i
341, 8

§47.4
847.6
947.8
§41.7
§41.8
947.8
7.9

12
8479
548.0
348.1
948.2
948.,2
948.1
547.5
9454
943.1
§40.0
940,1

$40.1

9449
848.8
948.2
446,48
44,2
§40,5
$40.4

§40.4

26
833.0
§38.2
M.

94i.8
847.6
§47.7
347.8
947.8
947.9
§47.5

1
9480
948.1
948.2
948.
§48.3
948.&
847.%
46.0
843.3
940.1
940.2

94,2

912.5
§31.6
941.8
444.2
945.7
$46.5
846.9
847.3
947,6
547.9
948.0
848.1
948.2
38,2
848.3
§48.4
948.4
§48.5
848.6
948.6

a44.0
3481
48,2
848.2
§48.1
948.4
§48.4
848.%
848.6
848,86

20
948.1
§48.8
8.8
449.0
§49.0
849.0
848.4
.0
9444
§40.7
0.5

940.5

27
833.1
938.5
2.7

9470
847.1
$47.8
$47.8
.8
946.0
348.0

4
948.1
948.2
948. 3
948.3
848.4
348.3
947.7
848.!
3434
$40.2
$40.2

#0.2

!
9326
8377
§41.9
§44.3
§45.8
3466
97,1
347 .4
47.8
848.9
§48.1
8.2
§48.3
848.4
948.3
§48.5
848.6
848.7
8.7
848.8

948.1
$48.2
448, 3
8.4

948.5
848.5
343.6
8487
948.7
§48.8

2]
848.9
848.9
849.1
949.1
48,2
949.1
§48.5
847, 2
944.6
940.8
840.6

340.5

4
8333
938.7
3.0



dITrw

JTT.

© Hit Any Eey to Continue

LN T_W TN
i e ol i
SEe
€ e e

$47.9
48,3
§3.5
948,46
$48.7
948.8
948.9
948,19
448,0
49,1
449,1
448,12
9§8.2

$48,8
§48.7
948.8
948.9
4489
548.0
944.1
949.1
949.2
149.2

i
§49.3
8494
448,15
949.6
§49.8
949.6
945.0
849.9
8,2
940.8
941 3

$41.3

5 945.9 g0
6 945.7 948.9
T . 947.4
B 947.6 947.7
9 §i8.0 §48.1
i 948.2 §48.3
11 948.3 9484
17 948.4 948,5
13 948.5 948.¢
14 848.% 4481
15 848,86 448,17
16 948.1 948.8
- 1T 4488 448.9
18 948.8 948.9
19 948.9 943.0
0 948.9 949,1
Bit Any Eey to Continue ....
11 948.3 9484
12 9484 448.5
13 948.5 948,65
14 948,68 944,17
15 448.¢ G48.7
16 948.7 948.8
17 948.8 948.9
18 948.48 948.¢
19 448.9 945.0
20 948,49 848, 1
Hit Any Eey fo Continue
i 23
i1 849.0 948.1
i 4441 §49.2
AR TN 949.3
2 9483 949.4
25 948.3 4.1
6 940 9494
27 948,97 $48.8
8 T 447,85
2% 9449 845.0
i 940.9 940.9
3§40 940.7
Bit Any Eey to Continue .
34407 §40.17
Bit Any Eey to Contimue ...,
28 30
1 §33.% §34.0
2 939.0 939.4
3 043.4 §43.8
i H6.1 946.8
5 7.8 948.6
6 948.% 949,38
7 948.5% 950.5
8 9448.9 950.9
9 950.3 951
I 950.8 951.7
11 950,17 951.9
12 450.9 §52.0
13 951,90 952.2
14 8511 952.3
15 951.1 952.4
16 951.2 952.5
11 951.3 452.6
18 8514 952.7
15 §51.4 852.8
W 951, 95L.8
Bit Any Eey to Continue .,
11 950.7 951.4
12 950.9 862.,0
13 9510 952.2
4 951.1 952.3
15 4§51 952.4
16 951.2 452.5
17 951.3 §52.6
18 851 9652.7
19 951 952.8
i 9515 952.8

viTaw

944,94
443.8
§49.3
948.0
§45.5
940.4
941.2

1.2

1
935.2
940,13
945 .4
943.2
851,9
353.1
854.5
985.3
986.2
956.9
8517.4
9517.1
958.1
858.4
958.48
959.1
858,58
9§9.9
§60.2
960.6

9574
8.1
58,1
9584
958.8
958.1
959.5
39,4
860,2
960.6

$41.6

841.6

846.9
947.8
948.1
948.8
949.2
$48.4
849.5
§49.8
949.7
948.4
545.8
943.9
950.0
450, 1
§60.1
950.2

3405

949.6
949.7
949.8
949.8
949.9
980,19
950.1
950.1
850.2

X
—y

950 1
950.3
450 .4
959.5
8450,4
450,15
950.,0
948.7
946,31
442.3
941.8

941.9

347.2
448.2
948,8
948.2
945.6
349.8
850.0
850,14
50,2
§50.2
§50.3
950.4
§50.5
§30.5
50,8

950.0
850, 1
950.2
950.2
50,3
950.4
$60.5
350.5
959,14
§50.1

A
950.1
850.8
850.9
85L.0
881.1
51,0
850.5
9482
8468
8.1
542.0

$42.0




. 29
f 2 w16
2 9517
23 951.8
TR
235 951.9
2 951.8
37 951.2
2 99,8
29 1.4
T
3 o4

Hit Any ey to Continue

3
352.9
853.1
§53.2
§53.2
953.2
353.0
882.2
850.4
§48.1
945.1
34319

k)|
955.5
955,68
955.6
§55.6
9554
9549
853.1
851.7
948.8
345.8
943.3

RN}

di
8604
960.2
959.3
§58.1
8588
957.1
955.8
952.8
949,86
$46.4
§44.4



10
It
12
13
it
1%
16
11
18
1§

- 20

kit

1t
12

14
15

T 16
- 17

18
18
20
Bit

k)|

g

47,3
847.3
3471
947.3
#4713
§47.3
847.1
81,3
§47.1
471
§41.3

§47.1
9473
81.3
§47.3
947.3
847.3
471
1.3
$47.3
1.3

10
847.3
847.3
§47.3
§47.3
§47.3
.3
9413
947.3
§47.3
840.0
§41.3

Hit Any Eey to Continue ....

U

§417.3

Bit Any Eey to Continue ....

O =3 O M G B3 b

20

Hit Any ey to Continue

3

17
8324
8473
9413
§47.3
847.3
7.3
9413
941.3
7.3
§47.3
473
87,3
947.3

8473

9413
947.3
§41.3
947.3
W

947.3 941.3
841.3 LTI
947.3 1.3
412 947.3
§47.3 947.3
9471 947,
9417.3 417.3
9413 9413
9473 §41.3
§47.3 941.3
941.3 947.1
Any Xey to Contimee ....
91,3 47,3
47,1 97,3
§47.3 841,13
“ra 947.3
$417.3 9417.3
8417.3 87,3
847.3 ury
H1 411
9473 947.3
947.3 41,3
Any Key to Continue .
§
947.3 841.3
947.3 947.3
847.1 8473
847.3 941.3
847.3 947.3
1.3 847.3
1.3 947.3
847.3 947.1
947.3 a3
939.8 939.¢
9347.3 LY IS
97,3 uT.l
i5 16
$32.1 932.%
947.3 9473
1.3 ETEI
914713 847,13
7.3 ura
8473 un.l
.2 947.3
g 847.3
847.3 947.3
947.3 9473
uta 947.3
447,13 1.3
947.3 e
9417.1 473
ua 847.3
U473 M
§47.1 1.
§47.3 93413
U 547.3
847.3 §47.3

Hwa

847.3

941.3

LR}

1.3

947.3
813
§41.3
847.3
.l
9473
7.3
9473
§41.3
81,3
8473

841.3
941.3
41,3
§47.3
947.3
447.3
941.3
§7.3
§417.3
941.3

1
547.3
947.3
1.3
1.3
3473
47.3
847.3
1.3
847.3
940.0
87.3

9473

18
§32.%
1.3
1.3
8413
973
9413
847.3
841.3
7.
947.3
1.3
841.3
7.3
wa
947.3
.
§47.3
9413
.
947.3

§1.3

$47.3
847.3
8413
§41.3
847.3
§41.3
§47.3
1.3
§H7.3
wa
1.

9473
8.3
§47.3
§47.3
B3
§41.3
947.3
§41.3
$47.3
8413

12
§1.3
847.3
941.3
8473
473
§1.3
31,3
9473
847.3
§40.0
§47.2

$47.3

18
932.5
8413
9473
1.3
941.3
§41.3
1.
1.3
§417.3
847,13
H1.l
§47.3
947.3
947.3
1.3
8.3
u71.3
7.3
1.3
1.3

u1l

941.3
87,3
$7.3
441.3
841.3
87,1
1.3
H7.3
841.3
813
$47.9

§47.3
$47.3

- M1l

947.3
9473
H1.
1.3
7.3
§47.3
947.3

13
un.3
$7.3
547.3
7.3
817.1
$7.3
349.3
8.3
841.3
4401
LYY

8473

a0
9328
947.3
873
7.3
947.3
7.3
1.3

847.1 -

a3
LLEI
§41.3
1.3
1.3
7.3
947.3
8472
8473
7.3
941.3
941.3

947.3

$47.3
947.3
941.3
7.3
§47.3
947.3
87,3
947.3
$47,3
7.3
§47.3

947.3
1.3
847.3
5473
947.3
§47.3
41
947.3
1.3
13

I
87,3
847.3
41,3
97.3
§1.3
§7.3
841.3
87,3
M2
80,2
847.3

7.3

il
432.6
§47.3
7.3
§41.3
413
847.3
13
§47.3
7.3
7.3
8.3
§47.3
947.3
947.3
812
847.3
947.3
1.3
LTI
87,3

841.3




© HKit Any Eey to Continge ....

12
1
1
15
16
11
18
19
a0

i

22
23
i
A
28

1
-

8
H
3

k3

OO0 —3 o 1 e 3 O

e

10
1l
12
1
14
1§
18
Y
18
18
20
Bt

i
12
13
i
1§
16
1
18
14
20

&
il

9.3 LTV IS
7.3 .3
941.3 9413
U413 87,3
347.3 847.3
847.3 un.e
9417.3 847.3
8411 947.1
341.3 947.3
15 16
1. 947.3
"1l §41.3
$47.1 947.3
47,3 947.3
41,3 9473
947.3 1.3
9413 947.3
947.3 §47.3
87,1 947.1
840.2 940.3
847.3 7.1
Wit Any Rey to Continue .
947.3 §47.3
Hit Any ey to Continue
22 23
932.7 932.8
41,3 ur.2
ur.i 7.3
LTI 847.3
941.3 413
1.3 547.3
947.3 947.3
7.1 $47.1
847.3 847,18
9417.3 .3
847.3 .3
97,3 347.1
9413 847.3
91,3 941.3
113 947.1
7.3 1.3
947.3 Mt
. 847.3
M1 9141.3
947.3 847.3
Aoy Eey to Continue ..
947.3 947.3
8i7.3 947.3
847.3 7.3
§47.3 7.3
§47.3 947.3
847.3 447.3
§41.3 ura
. 947.3
U3 §47.
.3 9417.1
Bit Any Eey to Continue
12 23
1.3 U1y
9473 7.3

47,3
8417.3
841.3
947.3
941.3
373
1.3
47,3
13

11
947.3
947.3
47,3
841.3
$41.3
447.3
341.3
341.3
§41.3
940.3
1.3

47,3

N

i
812.8
341.3
841.3
§47.3
1.3
§47.3
.y
847.3
8473
841.3
8473
§1.3
L%
847.3
8473
$47.3
ma
H13
§17.3
947.3

§47.3
8.3
§41.3
413
1.3

873

M7l
un .
947.3
947.3

iU
.3
947.3

4413
947.3
947.3
7.3
417.3
§47.3
947.3
1.3
947.3

13
947.3
8473
947.3
947.3
847.3
1.1
947.3
47,3
847.3
§40.3
U3

947.3

(4]
83z.9
847.2
§47.3
$H7.3
7.l
3473
§41.3
§41.3
8417.3
1.
813
“ra
"3
8417.3
§47.3
841.3
8473
7.3
§47.3
3473

.3
My

R TUN
TIRE

947.9
§7.3
§47.3
7.3
841.3
947.3

A
§47.3
§41.3

EEN Y
847.2
81,3
847.3
8417.3
§41.3
841.3
947.3
47,3

19
9473
9473
947.3
847.3
347.3
§47.3
9413
1.3
8413
§47.3
4401

8404

26
83,9
$47.3
87.3
841.3
947.3
§47.3
847.3
7.3
§41.3
7.3
LE K]
847.3
947.3
841.3
947.3
8413
§47.3
§H1.3
§47.3
U1l

§47.3
84173
7.3
H13
1.3
7.3
.l
.l
§47.3
.3

26
§17.3
847.3

941,
847.3
8417.2
847.3
§47.3
847.3
1.3
947.3
9473

20
947.3
§47.3
9473
1.3
§47.3
841.3
1.3
947.3
$41.3
841.3
840.5

940.5

Al
8331
§47.3
3473
9413
"a
.3
7.3
1.3
847.3
841.3
87.3
1.3
1.3
841.3
847.3
841.3
847.3
841.3
$1.3
4.l

7.3
13
g
81.3
7.3
M3
9473
947.3
847.3
.3

4]
8417.3
7.2

941,93
§47.3
841.3
§47.3
8411
81,3
§41.3
847.3
941.3

il
§47.3
847.3
417.1
947.3
941.3
§47.3
347.3
§47.3
$47.3
847.3
§40.6

540.8

i
5333
947.3
g
LYY
el
7.3
§7.1
847.3
Mr.a
9473
847.3
§47.3
847.3
847.3
8413
847.3
§47.3
7.3
§47.3
§41.3

847.3
U1
§1.3
841.3
§47.3
§47.3
7.3
H1a
§47.3
§41.3

8
§47.3
§417.3



7 -

i

5473
8473
87,3
$417.1
81,3
§47.3

LYY

940.4
341.3

il

(RN

i
LA
1.3
$47.3
841.3
§47.3
§47.3
§47.3
947.3
$47.3
847.3
847.3
9473
47,3
§47.3
847.3
§7.3
81,3
7.3
847.3
847.3

IREN]

§47.3
847.3
LLE !
§47.3
§47.3
4.l
847.3
§47.3
u1a
947.3

[ER N}

1
7.3
§47.3
841.3
847.3
8473
947.3

M1l

947.3
947.3
941.}

XTI 847.3
i 913 TE ]
5 1. 13
6 9413 941.3
2T M1 947,
8 47.3 9473
29 §47.3 947.3
KR TN % 847.3
1 9409 40,7
© Hit Any ey to Contimue ....

840.7 940.7

Hit Any Eey to Continue
29 k|
1 933.6 §34.0
1 9413 97,3
ER T Y 847.3
i W13 947.3
58412 9473
§ 8413 847.3
7 4413 9417.3
§ 947.3 §47.3
$ 1.3 i
10 $47.3 847.3
ISR TY K 47,3
12 841.3 847.3
13 847.3 8473
1 9473 947,3
15 947.% 841.3
16 947.3 9413
17 M1} 8417.3
18 941.3 341.3
18 9473 847.3
0 97,3 9413

 Hit Any Eey to Continue
11 1.3 9£7.3
12 7.3 947.3
13 1.3 7.3
JURETY | H1.3
15 473 13
16 847.3 847.3
17 7.3 947.3
18 9413 1l
19 #7.3 947.3
i g §47.3

#it Any Bey to Continue
29 3
i1 1.3 H1.3
YA TS ull
21 M3 847.3
4 1
25 1.3 941.3
6 81 94,3
7 W3 941.3
28 9413 §47.3
29 9413 ura
30 9413 947.3
A 24 943.0

3.3

Hit Asy Eey to Continue ....

347,
§47.3
947.3
841.3
8473
947.3
§47.3
40,9
841.2

41.2

32
934.2
§47.3
3413
447.3
847.3
1.3
947.3
§47.1
7.3
4473
847.3
7.
947.3
$47.3
§47.3
LY
7.3
447.3
9473
1.3

847.3
.3
M3
.3
§47.3
8473
941.3
947I3
M7
$417.3

kYA
47,3
§47.3
§47.3
97
1.3
447.3
87,3
84173
LA
1.3
9444

447,35
947.3
$7.3
4413
8413
§41.3
947.3
41.1
841.6

$41.6

CL N PR
947,3
847.3
1
841.3
841,13
§1.3
47,3
941.8

§41.8

9471.3
947,31
941.3
$47.3
3
947,12
1.3
$47.3
§42.9

942.0




Simuanioy FARAUETER

tazir SINULATION PARAMBTRE §ET MEND 1,2 #1tst

{ENTER NRG VALUR FOR HELP ON MENU ITEM,0 FOR MEWU DRSCR.!
!-E¥T§§0ggART OF SINULATION TIME [YEAR @ JAN {ST) 1399.00
4-CORRECTION TO ADD TO INITIAL ERAD-IN H*S G, 000008
$-DETAILED DEBUG OUTPUT T PRINTER {T/F! F

4-INPACT TYPE MODEL (T/F) F

#-READ PUMPAGES FROM THIS FILE HUL

§-BEAD INITIAL HEADS FRON THIS FILE N,

7-WRITE OUTPUT TO THIS FILE {"PRN" FOR PRINTER ¥E15

8-CHANGE ITERATION BYIT FRON 1
9-CRANGE ERROR FROM U 992000
10-ALTERNATING DIRRCTIONS ACTIVE TTE
EL-CALL USER ROUTINR GSRR]

14-CHANGB WAZ ITERATIONS FRON 5t

13-80LUTION BY TURBO (7) OR PRICERTT (F)
14-INDUCED INFIL. TYPR 1 (T} OR TYPE & ()
15-KERCULES CRAPHICS
16-InterTrans TRANSPORT NODEL OUTPUT (T/F)
11-Interfrans TRANSPORT OUTPUT FILENAME WR1B.DAT
- 18-8RT PRESENT PROGRAK PARAMETERS PRRMANENTLY

19-START SINULARION
InterS§at;

&7~ =

wWeswn /8
g-(-172
2100



KAP OF HEAD ABRAY (FT)

D OO =3 P M T B e S S

20
it

11
12
13
4
1§
16
17
18

et

0

3!
it
23
i
(4]
i
Al
18
(4
3
U

i

1 2
330.8 930,¢
§47.3 947.3
847.2 §47.3
847.3 9473
91,3 9473
947,12 947.3
947.3 87,3
947.3 847.3
§41.3 847.3
847.3 947.3
41,3 947.3
41.3 347.3
4.3 §47.3
7.3 947.3
841.3 947.3
41,3 1.3
8417.3 947.12
347.3 941.2
81,3 7.2
947.3 §547.1
Any ey to Continue ..,
947.3 §47.)
§41.3 947.3
7.3 947.2
847.3 947.3
947.3 947.3
947.3 .3
LT Y] 1.3
$47.3 847.2
m.a a3
LTV 9473

Hit Any Bey to Continue

1 2
§47.3 8413
7.3 947.13
H1.2 9417.3
LTI 7.2
3413 97,3
U 947.1
8413 3417.3
947.3 947.3
938.2 938.3
§41.3 938.6
.3 947.3

Bit Any Eey to Continue
$1.3 941.3
Hit Any Bey to Continue

] 8
§31.9 532.0
LT Y] 847.3
813 8473
LY ] 541.3
41,3 §47.3
9413 547.3
847.3 1.3
9473 947.3
8473 973

S CEp 3 Oy LT e fad B et

1

1

3
931.0
$41.3
847.3
847.3
9414
9471
3473
937.3
947.3
9471
941.3
Hra
$41.3
941.3
8473
847.3
841.3
9473
847.3
§47.3

§47.3
§47.3
941.3
9473
841.3
41,3
$47.3
4413
847.3
947.3

3
841.3
4473
§41.3
847.3
947.3
§47.3
847.3
841.3
841.3
918,17
.

LN

7.3

10.

9i2.0
1.3
a3
947.3
7.
841.3
u7.3
7.3
1.3

§
LY
9.3
941.3
447.3
8473
§47.3
LN
4.l
g
847.3
4473
1.3
3473
947.3
9473
§41.3
841.1
§47.3
447.3
81,3

847.3
347.3
§47.3
8473
$47.3
841.3
7.3
447.3
§47.3
13

1.3
41,3
A
91,3
7.3
w3
LIV
3473
My
838.8
87,3

8473

1
932.1
97,3
97,3
7.3
97,3
97,3
947,3
07,3
1.3

32

§
31,8
947.3
9473
947.3
47.3
947.3
47,3
§47.3
§41.1
9413
941,13
9473
§47.3
4.3
47,3
87,3
8473
87,3
§7.3
$47.3

947.3
947.3
41,3
313
1.3
5473
LY
1.3
941.3
§41.3

841,3
§47.3
841.3
§47.3
847.3
441.3
8417.3
841,3
841,3
9349.0
941.3

9‘7.3

12
LY
ur.a
841.3
947.3
447.3
947.3
817.3
947.3
ur.3

§
§31.1
1.3
847.3
47,3
9413
947.3
T
1.3
413
941.3

i

ura
8413
947.3
84143
841.3
§41.3
91y
8413
947.3

841.3
7.}
947.3
1.3
47,3
4ra
1.3
.3
1.3
.3

347.3
813
ur.3
8473
7.3
7.3
LLY P
8413
.3
§39.5
ELIRY

u1.3

13
$32.2
847.3
7.3
§47.3
LI
47,3
473
41,3
847.3

1
§il.8
8473
947.3
§47.3
3413
$41.3
§47.3
941.3
947.3
941.3
$47.3
947.3
1.3
§47.3
947
8417.3
841.3
1#7.3
947.3
347.3

§947.3
7.3
§47.3
§41.3
341.3
1.3
947.1
§7.3
947.3
1.3

847.3
W
847.3
a3
M.
4.3
7.3
wa
3
838.7
§1.3

8473

14
93%.2
T3
847.3
941.3
941.3
un3
M3
§41.3
947.3

i




Interfat) 2:

SIRULATION TINE = 3.

ERROA (FT) = §37.538
HAI ERBOR/NODE (PT) =
ERROR {PT} = 95,0879
HAI ERROR/NODE {F7)
ERROR (FT) = 47,1830
AT ERROR/NODE (FT) =
ERROR {FT} = 24.8852
HAY ERROR/NODE (PT) =
BRROR (¥T) = 17.8279
MAY BRROR/NODE {FT] =
ERROR [FT] = 12.04%1
HAI ERBOR/NODE (FT} =
ERROR (FT) = 10.401%

Suuariod Cacensarrons

049 YBAR = 1830.0 DAYS = 50,049

ITER= [ BRR T0L=0.952000
8.21741 LY A
[7ER= I ERR TOL=0.992000

= 1.19308 AT 3110

|
ITER= 3 BBR TOL=0.992000

0.628082 AT 32 18

l
ITBR= 4 BER TOL=0,992000

0151993 AT 3119

ITER= § BRB TOL=G,9$32000

8107330 AT 3L 1T 1

IT3R= § EBR TOL=0,39Z000
H

0.3877268-01 AT 27 19

ITER= i BRR TOL=0.9924000

AT BRROR/NODR (FT) = 0.3EBB05E-01 AT 28 17 ]

ERBOR (FT} = 7,00399

[TBR= 8 BRR T0L=0,392000

MAX EBROR/NODE (FT} = 0,248718B-01 AT 27 1§ I

EAROR (PP} = 7,42006

ITBR= § ERR TOL=0.991006

. _HAT BRBOR/NODB {FT) = 0.256348B-01 AT 28 17
EBROR (PT} = 5.95689
~ WAL EEROR/NODR (BT} = 0.1768498-01 AT 25 (8 1

BXIT (T/F) 7
Interdat)

EIIT (T/RY ¢
Inter8at) ¥

ERROR (PT) = §,8154)

!
ITER= 16 BRR T0Lz0. 932040

[TER= 1t ERR TO%:&.QQZUDU

HAZ BRROR/NODE (FT) = 0.1815808-01 AT 2§ 17

BRROR (FT) = 4,84064

ITAB= 12 BER TG%:0.992000

AL BRROR/NODE (FT] = 0.13T4B2E-01 AT 25 17
- BRROR [FT} = 4.81964
MAL ERROR/NODR (PT) = 0.141144B-01 AT 26 17

ERROR {FT) = 4.14285

ITRR= 13 ERR TO%:U.BSZOUU
[TRE= 14 BER TOL=0.982000

HAY EBROR/NODE (FT) = 0.108430B-01 4T 25 17 1

ERROR {FT) = 4.15190

[TEA= 15 ERB TO%:O.QQZUUU

KAL BEROR/NODE (FT) = 0.114288B-01 AT 2§ !

EREOR (FT) = 3.66357

ITER= 1§ ERR TO?:H.QRZDQD

HAI EKRROB/NODE {FT) = 0.865173B-02 AT 25 17

EBROR {F%)] = 3.67227

[TER= iT BRR TO% =0, 992000

. _MAT ERROR/NODR (PT) = 0.930941B-02 AT 26 I§
EBROR (PT} = 3.28886
NAI ERROR/NODE {PT) = 0.706482B-02 AT 25 17

ERROR (FT) = 1.2801)
MAY EEROR/NODE (FT) =
ERROR {FT} = 2.96712

ITRR= 18 ERR TO%:H.QQZUQO
ITER= 19 ERR Tﬂ?:O.SQZOUO

0.7797248-02 AT 28 18

ITER= 0 BRR TO? =0, 392000

HAT ERROR/NODE (FT) = 0.5981458-02 AT 19 i

BXIT (1/R) 1
Inter§at)

BRIT (V/R) ?
Interat) B

. ERROR (FT) = 2.94676
KLY BBROR/NODE (PT) = 0.6561288-02 AT 26 16

BRROR (PT) = Z.88878
NAT BRRORINODE {FT) =
BRROR (FT) = 2.65910

ITER= i1 ERR TO% =4, 982000
[TER= il EBEsTO%:D.QBZOUD

0.5355838-02 AT 191

ITRR= 23 2R TO%=0.992000

NAI BRROB/KODB (PT) = .559998E-02 AT 26 18

ERROR {PT) = Z,44252

ITEE= 11 EERsTOL=0.992ﬂUO

MAX RRROR/NODB (FT) = 0.482178B-02 AT 1§ 1

BREOR {FT) = 2.40884

1
[78R= 2% ERR TG%:U.QSZQUD

MAI EBBOR/NODR (FT) = 0.492859E-02 AT 1f 22

ERROR (RT) = 2.22414

[T88-= 6 EBR T0L=0.992000

HAI EREOR/NODR (FT) = 0.411824B-02 AT 19§ 15

ERROR (FT} = 2.1B886

1
ITRE= 47 BBR TOL=0.9%L000

MAT ERROR/NODR (FT) = 0.444031E-02 AT 16 22

RRROR {FT) = 2.02698

1
[TER: 28 EBB TO%:D.QSZGOG

MAX ERROR/KODB (PT) = 0.387573B-02 AT 19 15

EBROR {FT) = 1.99153

[TBE= 29 EBR TOL=0,842000

HAI BRROR/NODE (FT} = 0,401306E-02 AT 16 22

BREQR (FT) = 1.84923

!
783z 30 ERR TG%:U.SQZ&DB

MAX EBROR/NODE {PT) = &.350952B-02 AT 19 15

RIIT (1/F) 7
Interfzat)

RIIT (T/F) 1
Inter8at) F

. weeum 18
¢-1-92
2:00PH



4 BEROR (FT} = 1.8143% [TER= 31 BBR TOL=0, 992040
MAL BEROR/NODE (PFT) = 0.366211B-02 AT 16 22 1

ZRROR (FT} = 1.GA878 ITRR: 37 BRR TOL=0.392000
B4l ERROR/NODE {RT) = 0,3204358-02 4T 14 § 1
ERRORE (FT) = 1.85402 ITER: 33 ERR TOL=0, 492000
HAY BRROR/MODE (FT) = (.3295%0B-02 AT 16 22 1
ERROR (FT) = 1.54610 ITRE= 34 BRE TOL=0.%92000
MAI BRROR/NODE (FT) = 0.297546E-02 AT 14 § 1
ERROR (BT} = 1.51204  ITER: 36 ERE T0L=9.992040
¥AL ERRCR/MODE (FT) = 0.302124B-02 AT 18 22 1
BRROR (FT} = 1.41347 ITER= 36 BRR TOL=0.392000
MAX ERROR/MODE (FT) = (.276184E-02 AT 14 §
_ERROR (RFTY = 1.38251 ITBR= 37 EBR TOL=0.9%92000
HAL BRROR/HODE (FT} = 0.273132B-05 AT 16 22 |
ERROR (FT} = §,29884 ITER= 18 ERR TCL=0.992000
MAI ERROR/NODE {FT) = 0.254822B-02 AT 14 & 1
BRROR (FT) = 1.26312%8 ITER= 39 EBR TOL=¢.352000
BAL EBROR/NODR (BT} = 0.250244B-62 AT 15 22 1
BRROR {FT) = 1.18684 I7ER= {0 ERR TOL=0.%32000
MAT ERROR/MODB (FT) = 0.236511B-02 &7 1 15 1
RIIT {18} 7
InterBat) F
~ 5BROR (FT) = 1.15768 ITER= 41 EER TOL=0,%92000
¥AI ERROR/NODE {FT) = 0.228862B-0% AT 16 22 1
ERROR {(FT} = 1.08734 ITBE= 42 EBR TOL=0,992000
MiI BRROR/WODE (FT} = 0,222778B-02 AT 115 I
ERROR (FT} = 1.06160 ITER: {3 RRR TOL=0.99Z000
HAYL ERBOR/NODE (FT) = 0.2108718-02 AT 15 22 1
ERROR {FT) =0.997665 ITER= LE] ERR T0L=0. 352000
MAX BRROR/NODE (F?) = 0.204468B-02 AT 115 1
BRROR (FT} =0,870657 ITRR= 45 ERR T0L=0.992000
- MAX RRROB/NGDE (PT} = 0.192261B-82 AT 14 22 1

NOTE: WRITING InterTramg QUTPUT FILE ..,.
SIMULATION TIME =  107.9% YEAR = 1980.0 DAYS =

EBROR [FT} = 322.226 ITER= 1 BRE TGL 0.992000
MAI BRROR/HODE (FT) = §,01643 AT 130
ERBOR (FT} = 37,3710 [T3E= Z BRB TOL 0.952009
NAX ERROR/NODB (PT) = 0.513485 AT 3120 1
BRROB (FT) = 15.4894 ITRR:= 3 BRE TOL=0.992000
AT ERROR/NODE {FT) = 0.223083 AT 3218 1
ERROR {PT] = 8,34428 ITER= 4 BRR T0L=0.992000
KAT ERROR/NODR {PT) = 0.5493168-01 AT 3118 |

- BRROR {F7) = 5.7554§ [TER= 5 EBR TOL=0.992000
MAX BRROB/NODB (FT) = 0.28B391E-01 47 32 16 1
ERROR (FT} = 4.6102) ITER= § EBR TOL=0.932000
MAX ERROB/HODE (PP} = D.198517B-01 AT 112 1

MAX BRROB/NODR {FT} = 0.1922618-02 AT 14 22 |
WOTE: WRITING InterTrans OUTPUT PILE ...,
SINULATION TINE = 107,81 TEAR = 1380.0 DAYS =

ERROR (FT) = 322.22% ITBR= 1 ERR TOL=0,9332000
MAI BRROB/NODE {FT] = §.01643 AT 1 H I
ERROB (FT} = 37.3710 ITER= & BRR TOL=0.992000
KA ERROR/NODB (2T} = 0,513485 AT 3120 1
EBROB (FT} = 15, &894 ITER= 3 BRR TOLz0,%92000
- MAX ERBOR/NODE {FT) = 0, 223083 AT 3208 1
BRROR (FT} = 8.3443% I7RR= 4 EER TOL=0.%92000
AT EBROR/NODE (BT} = 0.549316R-01 AT 31 18 |
ERRGR (FT} = §.74546 ITRR= 5 BRR TOEL=0.992000
AT ERROR/NODE {FT) = 0.288391B-01 AT 32 16 |
ERROR (FT) = 4.61023 ITER= £ EER TOL=D,932000
HAT ERROR/NODR {FT] = C,i98517B-0} AT 112 |
ERROB (FT) = 3.63774 1THR= 7 BRR TOL=0.992000
KAY ERROR/NODB (FT} = 0.123596B-01 AT 11 8 |
EBROR (PT} = 3.32619 ITRR= 8 BRR TOL=0,992000
NAL RRROR/HODE (FT) = O.176697B-0L AT 1 {3 |
- ERROR (FT} = 2,80554 I1ER= § ERR TOL=0.992000
MAT BRROR/NODE {FT) = 0.923157E-02 AT 3 12 |
ERROR (FT) = 2.G1484 [TBB= 10 ERE TOL=0,982000

HAT ERROR/NODE (FT) = 0.153809E-01 AT 113 1
BIIT (T/¥) ?
Intersat)

EIIT (T/B) ¢}
InterSat) F

_ BRROB (FT) = 2.25021 ITER= i1 BRR TOL:B.SSZOBO
HAI ERROR/NODB (PT) = 0.785428B-02 AT 3 12
BRROR (FT} = 2,13405 I788= 12 BER TDL ¢, 432000

MAX BBROB/NODE (1) = 0.131226B-01 AT 113

EETYIYS

108,91

108,91




_ DBLVD 15Lf = iiUbwdv  sanda-

l NAI ERROR/MODE (PFT) = 0,666808R-0Z AT 312 1
BRROR (BT} = 1.79242 ITBR= 14 BER TOL=0.992000
MAI RBROB/MODR (FT) = 0.111084R-01 AT 1 14 1}
BRROE {PT) = 1.58511 ITRR= 15 BRR TOLz0.982000
MAI ERROR/NODE (PT) = 0.559998B-02 AT 3 13 1
BERCR (FT) = 1.53468 ITRR= §6 BRE TOL=0.992000
YA ERROR/NODE {FT} = 0.942993B-02 4T 1 U 1|
BBROR (FT} = 1.37888 ~ ITER: 17 RRR TOL=0.%9200¢
MAI BRROR/NODE (PT) = O.474548B-02 AT 3 14 1
BRROR (FT) = 1.34921 17ER= 18 ERE TOL=0.9%92000
~ MAY BRROR/NODE (®T) = 0.7995§4B-02 47 114 |
REROR (PT) = 1.23145 ITRR= 1% ERR TOL=6,$92000
- MAX BRROR/NODB (FT) = 0.402832B-02 AT 3 14 1
BRROR {FT] = 1.20609 ITER= £0 RBER TOL=0,%92000
NAX BRROR/MODE (FT) = 0.6803428-02 AT 1 14 1
BIIT {/F} 7
InterSat)

BEROR [FT} = 1.12244 ITRR= 21 ERR T0L=0,992040
KAI RRROR/NODE (FT) = 0.343323B-02 AT 3 15 1

_ ERBOR {PT} = 1,10103 ITRR= id BRR T0L=0.592000
MAI EEROR/NODR (FT] = 0.578308B-02 AT 114 |

~ ERROR {FT) = 1.03209 ITRR= i3 BRR FOE=0,%92000
MAI ERROB/NODE (PT| = 0.292069B-02 AT 3 14 |}
ERROR (BT} = 1,01018 [TER= 24 KRR TOL=0.992000
NAX ERROR/NODE {FT) = 0.437437B-02 AT 114 |
BRROR (FT} =0.952687 ITRE= 25 EBR TOL=.9%2000
NAX RRROR/NODE (FT) = 0,253286B-02 A7 3 M4 1
NOTE: WRITING Interfrans OUTPUT FILR ...,
SIMULATION TINE = 178.54 TRAR = 1%%0.0 DAYS =

ERROR {FT) = 88,2584 I7RR: { BRB T0L=0.992000
HAY RRROR/NODE (PT) = 0,997543 AT 20 % 1

" ERROR (PT) = 34,1128 I7ER= & BER TCL=0.392000
- MAI BRROR/HODR (FT} = 0.278168 AT 11 5 1

BREQR (PT} = 18,5364 [TER: 3 BRR TOL=0,992000
MAI ERROR/NODE {FT| = 0.112503 AT I 61

ERROR (RT) = 12,74T4 ITER= 4 kKRR TOL=0.%92000
AX ERROR/NODR (PFT) = 0.782623B-01 AT 10 4 !

EBROR (FT} = 8.87830 I[TER= 5 KRR TOL=0.%93000
MAT BRROR/NODE (FT} = 0.443268B-01 AT 1 5 1

ERBOR (FT} = 6.8548) ITER: ¢ ERR TOL=0.99L000
MAY BRROB/NODE (FT} = 0.194287R-01 AT 2 4 1

" MAI RRROR/NCDR (FT) = 0.2532968-02 AT 3[4 |
NOTB: WRITING Iaterfrans OUTPUT FILE ....
SINULATION TIME = 178.54 TRAR = 1880.0 DAYS =
ERROR (FT) = 88.2584 ITER= lzgﬂﬂ TO&:D.QSZODO

HAY EBROR/NODE (FTJ = 0.997543 AT §

ERROR (FT) = 34.113 ITBR= I ERR T0L=0.992000
KAX BRROB/NODR éFT} = 0.278168 AT 11 51

BRROR (FT) = 18,5364 ITER= 3 EBR TOL=0.%82000

MAX BRROR/HODE {FT) = 0.112501 AT 10 6 1
EBROB (FT) = 12,7474 ITER= 4 BRR TOL=0.992000
MAI ERBOR/WODB (FT} = 0.7826238-01 AT 10 4 |
ERROR {FT) = 8.87830 ITER= 5 ERR TOL=0.992000
. HAY BBROR/NODE (ET) = 0.443268R-01 AT I 5 |
BRROR {PT) = 6.8548] ITER= & BRR TOL=0.992004
NAT BRROR/NODE (PT) = 0.3942878-01 AT 2 1
BRROR (BT} = 5.39175 ITBg= 7 ERB TOL=0.992000
BAY BRROR/NODE (FT) = 0,228882B-01 AT { § |
EBROR (FT) = 4,41994 ITRR= 8 ERR T0L=0.9%2008
MAX BRROB/NODE (FT} = 0,2038578-0F AT 2 ¢ |
EEROR (FT) = 3.76884 ITRR= 9 EER TGL=0.%92000
MAI BRROR/NODE (PRT) = 0.118408B-01 47 1 § |
ERROB {RT] = 3.16042 ITRR-= 106 BRBE TOL=0.892000
MAY BRROR/WODE (FT) = 0.1084908-01 AT 2 4 1
_ BIIT (T/R) 2
InterSat)

BIIT (T/R) %
InterSat) P

ERROB (FT) = Z.84203 ITRR= 11 ERR TOL=0,392000
HAL ERROR/NODE (PT| = 0.6317T14B-02 AT I §
ERROR (¥T)} = 2.40765 ITER= 12 ERR TOL=0.932000
MAI ERROR/NODR (RT] = 0.593567B-02 AT 2 1
BRROR {PT} = £.25538 ITHR= 13 BBR TCL=0,9%2000
— MAI BEROR/MODE (FT} = 0.451560R-02 AT 14 22 1
. BRROR (FT) = 1.92170 ITER= 14 ERR TOL=0.992000
MAI BRROR/NODB (FT) = 0.370789B-02 AT 719 1

RRROR {RTY = 1.R7007 TPRR= I8 RRR TOL=0. Q42000

178,54

178,54



MAX ERBOB/NODR (FT) = U.4ib0ayB-0s AT 15 2% 1

EBROR {FT) = 1.61615 ITEE= 16 ERR T0L=0,982000
HAI BRROR/NODE {F7) = 0.3234368-02 AT 719 1
BRROR (FT) = 1.60704 ITER= 17 ERR TOL=0.992000
MAI BEROR/HODE (FT) = 0,381470E-62 AT 14 22 1
RRROR (FF} = L.41245 ITRR= 18 EER TOL=0.%92000
MAI BRROR/NODR (BT} = 0.Z88381E-02 AT 7 18 1
ERBOR {FT} = 1, 43005 . ITRR:- 19 BRE TOL=0,992000
MAY BRROR/NODB (FT) = 0.3463758-02 AT 15 22 1
RRROR (BT} = 1.28110 ITER= 20 BRR TOL=0.99%000
NAT BBRORIHGDE (FT) = 0.2578748-02 4T 718 1

BIIT (T/F) ?

. InterSat)

BIIT (T/F) 7
InterSat) F
RRROR (T} = 1,30547 ITER= #1 BRR TOL=0,932000
MAT BRROR/NODB {PT) = 0.314331B-02 A? 15 iz 1

ERROR (FT) = 1,1917¢ {TER- ¢ ERB TQL=0.982000
MAT BRROR/HODE (FT} = 0.2349853-02 kT 19 18 1

ERROR (FT) = 1.21504 ITER= 23 ERB TOL=0.982000
NAX BRROR/NODE (FT} = 0.2822888-02 AT 15 20 1

_ERROR {RT) = 1,12087 ITER= 24 ERE TOL=0.992000

MAX EREOR!NOBB {FF) = 0.2951498-02 AT 718 1

ERROR (PT} = 1.13713 ITRR= Z5 ERR 70L=0.9920400
NAY BBRGR!NOBB {FT) = 0.2563488-00 AT 15 22

BRROR (FT} = 1.05544 [T8R: 26 ERR TOL=0.982000
NAD ERROR/NODE {ET) = 0.19B3645-02 AT 717 1t

ERROR (BT} = 1,06624 ITER= 27 BRB TOL=0.982000
HAY EEROEIHODE (FT) = 0.233459E-02 4T 16 22 1

BBROR {FT) =0.99212¢ ITBR= 28 BRR TaL=0.992000
¥A1 ERROR/HODE {FF] = 0.186:57E-0Z AT 7 &7 1

EBROR (RT} =0.986170 [TER= &9 RER TOL=0.992400
KAL ERROB/MODE (FT) = 0.21057iE-0% AT 16 22

ERROR {F7} =0.928704 ITER= 30 ERR TOL=0.992000
HAX E?g?gfﬂonn {FT) = 0.1724248-02 4T 711 |
InterSat)

HOTE: WRITING Intertrans OUTPUT FILE ....

SIMULATION TIMR =  263.29 TRAR = 1890.0 DAYS =
BRROR (FT) = £6.7600 ITBR= | BER TOL=0.992000
- N BEROR{NOBE {FT) = 0,605698 AT 5|

BBROR {FT) = 16.0554 ITER= 2 EBB TO0L=0.992000

© NAY BREOR!NODB (FT} = 0.198761 AT it

ERROR {PT) = 9.39636 ITER= 3 BBR TOL=0.992000
NAY EBROB/NODE (FT) = {.5717478-01 AT 311 1

BRROR (FT} = 6.91447 I7ER= 4 BBR TOL=0.992000
MAX ERBOR/NODE (FT} = 0.5441288-01 AT 111 1
EBROR {FT} = 5.15385 1TER= 5 EBE TOL=0.,952600
MAI BRROA/NODE (FT) = 0.220337B-01 AT 11 8 1
ERBOB {FT} = 4.29387 ITRR= 6 EBR TOL=0.992000
HAX BRROR/NODE (FT) = 0.2618418-01 AT i1
ERROR (FT) = 3.50180 ITER= 7 BB T0L=0,992000
HAY £RROEIHODB (BT} = 0,128784B-01 AT 11 8 1
- EBROR {FT} = 3.01242 1TB8= § BBR TOL=0.982000

NAT ERROEINODE (FT} = 0. 1585393 0L AT 1111

BRROR (FT) = 2.53445 ITER= ¢ BRR T0L=0.9%92000
§AL EEROR/NODE (FT) = 0.828552B-02 AT 11 8 1

ERROR (FT} = 2.2030% ITER= 10 EBR T0L=0.992000
MAI ERBOR/NODE (FT} = 0.1087956E-01 AT {11 1
BIIT {T/F) ?

InterSat}

BRROR {FT) = 1.89308 ITER: 11 BBR TOL=0.992000
MAT ERBOB/NODR (BT} = 0.566101B-02 AT 1 8 1

BBROR (P} = 1.65074 ITER-: 12 BER '10L=0.892000
HAl BﬂRORIﬁODE (BT} = 0.7009318-02 4T 111 1

BBROR {FT) = 1, 44264 I1BR= 13 BRR TOL=0,992000
NAL EREORIHODE {FT) = 0.4013068-02 AT 1 8

BRROR {FT} = 1.26062 ITER: 14 EER TOL=0.992000
NAY BEROR/HODE 1PTI =0, 5998703 p2ar 112 1

RBROR (FT) = 1.115

ITER= 15 ERE TOL §.992000
KA ERROR/NODE {FT] = 0.295021B-02 AT 3 11
BRROR (FT) =0,972842 [TRR= 1§ BRR TGL 0.9%2000
AT ERROR/NODR (FT) = 0.462341B-00 AT 112

" HOTB: WRITING InterTrane OUTPUT FILE ...

SINULATION TINB =  3§5.00  TVRAR = 19810  DAYS -
ERROR (FT) = 25,7565  ITBB= 1 ERR 10L=0.892000

Mt™ MRRAR MIART SR A hamanp

264,19

0.99933




—  hnd LLbVLy Ivve g, MV Tu

l ERROR {FT) = 8. ?6714 ' Tag: "2 KRR TGL 0.392000
AL ERROR/NODE (PT| = 0.551556R-01 AT 16
ERROR (FT} = &,5557§ ITER= 3 ERE ?GL 0.992000
¥AX BRROR/NODE (FT) = 0.208740E-01 AT 6 1% |
ERROR (FT) = 4,32755 [T8R= 4 ERR T0i=0.992080
NAL ERROR/NODE (FT} = 0.198822B-01 AT B 20 |
ERROR {FT) = 3.61497 ITER= 5 ERR T0L=0.992000
HAX BEROR/NODE (FT) = O.1174938-0t AT 5§19 |

HAX EBROR/NODE (FF) = 0.461341B-02 47 112 |
NOTE: WRITING InterTrans OUTPUT FILE ...,
SIMULATION TINR =  165.00 TRAR = 18914 DAYS =

-BREOR (PT) = 25.7565 ITER=: I BRR TOL=0.952000
MAX ERROR/NODE (FT) = 0,307480 AT 916 )
BRROR (FT) = 8,76714 IT88: 2 BRR T0L=0.992000
HAX ERROR/NODR (PT) = 0.557556B-01 47 7 18 |
BRROR (PP} = 5.55578 ITER= d BRE T0L=0.992000
¥4X ERROR/NODE {®T) = 0.2087402-01 AT 619 3
ERROR (PT} = 4,32753 ITER= { BRR TOL=0.982000
HAX BRROR/NODE {FT} = 0.198822R-01 AT 1 20 |
ERROR {PT) = 3,61497 ITBR: 5 EBR T0L=0.992000
. HAT EBROR/HODR (FT) = 0.1174938-01 AT 519 |
EBROR {RT) = 3.07433 ITER= € BRR TOL=0.992600
. HAI BREOR/MODE {FT} = 0.1728828-01 AT 11§ |
ERROR {FT) = %,62469 ITER: 7 BRR TOL=0.992000
HAI BRROR!NODE (FT) = 0,886538E-02 AT 3 18
ERROR {FT} = 2.40770 ITRR= § RER TOL=0.992000
MAX BRROR/NODE (FT) = 0.1457215-01 4T 1 I8 1
BRROR (FT) = 2,00471 1§3:1H § RRE TOL=0.992000
HAX BRROR/NODB (FT) = 0,752258B-02 T 317 1
BRROR {PT} = 1.97426 ITER: 10 ERR TOL=0.952000
MAT BRROR/NODE (FT} = 0.1258858-0F 47 1 16 |
BIIT (T/F) 7
" InterSat)

BIIT (T/F} %
Inter8at) F

ERBOR (RT) = 1.74181 ITER: i1 BRR T0L=0.932000
NAY ERRORIHODE (ET) = 0. 845447B-02 &Y 3 16 |
ERROR (FT) = 1.67279 ITER= 1% ERR T0L=0,992000
¥AX BRROR/NODE (FT} = 0. 109253B 01 47 15 1
ERBOR {FT} = !.4888% ITER= 13 BER TOL=0.992600
MAX ERROR/NODE {FT) = 0.536546R-02 AT 316 1
" BBROB {FT) = 1.45128 ITEB= 14 ERR TOL=0.982000
.. MAI ERROR/MODE (FT) = 0.946045B-02 4T 115 |
BEROR (FP) = 1.30521 ITRR= 15 BRR TOL=0.992000
NAX EBROB/NODE {RT) = 0.483704E-02 AT 315 |
BRROR (RT) = 1.28690 ITER= 16 BEE T0L=0.992000
NAI BRROR/NODE {FT) = 0.825500B-02 4T 1 14 |
ERBOR (FT} = 1.16978 ITER: 17 ERR T0L=0.9%2000
HAX ERBOB/NODE {FT) = 0.4196178-02 AT 315 1
ERROR (FT} = 1.15800 ITRR= 18 ERR TO0L=0.992000
HAX ERROR/NODE (ET) = 0.7171638-02 AT 1 14 ]
RRROR {FT} = 1.0674i 1TER= 19 ERR TOL=0.982000
HAI BRBOR/NODE {FT) = 0. 364685E 02AT 115 |
_ ERROR (PT) = 1.05989 ITBR= 20 BER T0L=0.992000
NAL BREORINGDB (PT} = 0.5256108-02 4T 115 |
BIIT (T/F} ?
Inter8at}

0,9%833



‘ 19-InterTrans TRANSPORT HODRL OUTPUT T : E : IL L

Z0-WRITE TRAVBL TIME DATA FILB
21-CONTINUR SINULATION
InterSat) 12

FLOW INTO  FLOW INTC LATERAL FLOW PUMPAGE  FLOW FROM

LATSR STORAGE ~ FROM ABOVE  DBALANCE FLOW G-ARBAY
1 -0.86138410 0.0000B+00 0.3263B406 0.0000R+00 ©.1419E+07
LAYER BAST LEE) HORTH SouTH
1 0.36648+06 -0.3711R+05 -0.6780B+06 -0,45528+05
HODBL BOUNDARY BALANCES — -394114,
TOTAL INPYTS = 0. 1419478407
TOTAL QUTPUTS = -0, 8813028410

* GLOBAL BALANCE (GPD} -0.8512008+10
, CONVERGEHCRE OF WATER BALARCE = -0.B067IR+06
100%{GLOBAL BALAKCR)/{IHPUTH)
-- CONVERGENCE OF WATER BALANCE < 99,988 b
1003 [GLOBAL BALANCE}/(QUTPUT)
Hit Any Hey to Continue ....

L4

WRELWM 1€
q-1-92
1:000 |




BAP OF HEAD ARRAY (FT}

O —3 o G m G DN =

BO bt s s s bt s b e s e
5 O A —A O T g S OB = O WO

Hit

i

i
22
2
U
25
A
A
28
28
30
i

i

1 H 3
930.8 930.9 831.0
947.3 4.3 947.3
847.3 §47.3 947.3
§47.3 947.3 947.3
947.3 847.3 941.3
947.3 41,3 947.3
847.1 47,3 9417.3
$47.1 941.3 847.3
9413 947.3 941.3
847.3 947.3 9473
9413 941.3 §47.3
§47.3 $47.3 847.3
847.3 947,3 947.3
941.3 947.3 947.3
947.3 947.3 9417.3
H1.3 41,3 §47.3
1.3 847.3 847.3
947.3 241.3 947.3
.3 §47.3 847.3
947.3 947.3 947.3
Any ey to Continue ....
847.3 9413 947.3
947.3 947.2 947,13
947.3 M1 7.1
4.3 g 947.3
447.3 1.3 1l
847.3 941.3 941.3
4.3 1.3 847.1
947.3 I 947.3
7.3 947.3 947.3
wa 343 947.3

* Hit Any Eey to Continue ....

| H 3
M3 847.3 847.3
7.3 947.3 947.3
§47.3 1.3 §1.3
9.3 3413 847.3
847.2 47,3 947.3
941.3 4.3 947.3
847.3 4.3 941.3
341.3 847,32 847,12
938.2 938.3 9413
H1.2 §38.6 938.7
947.3 " 847,31

Hit Any Eey to Continue ....
1.3 941.3 947.3
Hit Any Eey to Continue ....

8 ] 10.
831.9 932.0 §32.0
947.3 g 947.3
847, 947.3 4.3
1.3 47,3 847.3
7.3 847.3 7.3
947.3 847.3 947.3
9.3 947.3 §41.3
947.3 847.3 4.}
§47.3 Ml 7.3

S an -3 O TN a3 D

I

H

{
831.3
1.3
947.3
9413
947.3
873
8471.3
947.1
8413
847.3
7.3
§47.3
847.3
§847.1
§47.3
41.1
7.3
1.
847.3
§47.3

947.3
947.3
9473
87,3
1.
847.3
§41.3
8473
§47.3
94713

1.3
§47.3
§7.3
1.3
§47.3
1.3
§47.3
847.3
413
838.%
7.3

3473

H|
§32.1
847.3
7.3
947.3
1.3
LLY I
847.3
47.3
§47.3

1

5
931.8
§47.3
947.3
8.3
941.3
§47.3
41,3
8413
$41.1
8413
841.3
347.3
9473
§41.3
§47.3
7.3
§41.3
847.3
§47.3
841.3

347.3
947.3
9473
87.3
M1
§47.3
7.l
§47.3
7.3
13

1.3
413
§47.3
H1.2
847.3
847.3
947.3
1.3
§41.3
939.90
§47.3

§47.3

12
938.2
947.3
87.3
947.3
1.
947.3
LIV
441.3
ur.3

831.7
847.3
$7.3
847.3
947.3
9411
§47.3
347.3
1.3
947.3

B TE

9413
847.3
847.3
§47.3
LLE
947.3
941.3
847.3
41,3

§41.3
LTV
8414
9473
8473
8473
§47.3
§47.3
8473
7.3

1.3
M1
847.3
1.3
8473
7.3
1.3
947.3
347.3
838.5
§47.3

8471.3

13
§32.2
841.3
847.3
847.3
§47.3
941.3
1.3
47,3
47.3

1
831.8
$47.3
847.3
§47.3
947.3
§47.3
341.3
§47.3
947.3
#47.3
847.3
947.3
847.3
84n.d
847.3
§41.3
(LY
§47.1
§47.3
§47.1

7.3
947.3
8473
9473
1.3
§7.3
413
947.3
947.1
LEE

8413
947.3
§47,3
§47.3
§7.3
3473
9473
947.3
§r.3
939.7
847.3

941.3

i
932.2
841.3
LIV
§47.2
873
8413
1.3
7.3
847.3

3 : fﬁ:gzréja

&E«Smuwﬂm
- Heabs



11
A
13
L
15

Y
-1

18
18
A

A

1
3
u
(4]
i
21
8
23
k3
i

i

o ~3 O £ e £ 3 me

947.3 1.3
847.3 3473
941,13 947.3
847.3 TN ]
847,13 541.3
§41.3 847.3
7.3 9473
§41.3 9413
M1 1Y
1.3 947.3
9473 847.3
Any Eey to Contimue ...
§47.3 947.3
5413 9.3
9417.3 9473
941.3 447.3
947.3 47,3
947.3 947.3
9417.3 §47.3
$47.3 9473
LE ] 41,3
947.3 9413
Hit Any Bey to Continue
8 §
§47.3 841.3
947.3 U
947,3 947.3
947,31 947.3
947.3 947.3
941,31 947.3
9.3 Ul
9413 347.3
847.3 8473
939.8 939.9
947.3 947.3
Hit Any Eey to Continue
847.3 941.3
Hit Any Hey fo Continue
1§ 16
932.3 9323
947.3 i
947.3 547.3
847.3 847.3
817.3 TN )
8473 §47.3
947.3 ur3
947.3 LA
"1 841.3
847.3 947.3
847.3 9.3
a 1.3
9173 9473
7.3 847,23
847.3 §47.3
847.3 917.3
1.3 H1.3
947.3 "
aura 547.3
541.3 941.3

941,13
947.3
8173
841,13
941.3
9417.3
347.3
1.3
7.3
947.3
§47.3

¥

9473
LY
847.3
LEKIN
47,3
84%.3
47,3
1.3
$47.3
41,1

[EEN]

i
847,
847.3
3.1
§41.3
7.3
§41.3
947.3
§417.3
4.3
4.0
g

3473

LREEY

11
LY
8417.3
.3
§47.3
7.3
LIV
Hra
847.3
7.3
$17.3
.3
LT
7.3

LY PER
unLy

1.3
847.3
847.3
7.3
947.3

Hit Any Eey to Contimue ...,

I}

847.3

87,3

847.3

947,3
81,3
541,
847.3
§41.3
§47.3
§47.3
947.3
41,3
1.3
81,1

T
8473
3473
H1.3
7.3
841.3
HE Y
541.3
§47.3
87,3

11
U1l
847.3
847.3
34173
841.3
3413
8473
941.3
41,3
949.0
47,3

1.3

11
9328
847.3
$7.3
1.3
841.3
847.3
947.3
947.3
H13
M1
8113
§417.3
847.3
U3
4413
941.3
947.3
9473
9413
1.3

947.1

947.3
.3
§47.3
Hu1a
941.3
41,3
4473
547.3
8417.3
441.3
41,3

9471
441.3
947.3
LN
347.3
9413
1.3
847.3
941.3
§47.3

12
7.3
441.3
§47.3
847.3
7.3
§47.3
9471
947,13
7.3
549.0
$41.3

847.3

18
932.5
1.3
8413
541.3
817.3
LYK
847.3
§47.3
947.3
ELYI
847.3
9417.3
947.3
947.3
§17.3
LLY
841.3
LR
57,3
47,1

LY

9417,3
LY
H1.1
947.3
§47.3
311.3
941.3
87,3
§47.1
5413
413

941.3
7.3
1.3
947.3
947.3
13
7.3
CEERE]
H7.3
3473

11
947.3
1.3
841.3
1.3
413
§41.3
841.3
H1,3
§17.3
§40.1
9413

§47.3

20
838.5
81,3
§47.3
947.3
841.3
H .l
7.3

81,3 -

847.3
947}
547.3
$41.3
LLYPY
913
8.3
847,3
847.1
LIV Y]
§47.3
87,3

1.3

947, 3
8417.3
7.3
8413
313
947.3
$47.3
847,14
847.3
H1
341.3

8413
1.3
947.3
413
8473
947.3
$H7.3
§47.3
§41.3
§47.3

14
§41.3
947.3
§417.3
91,1
§47.3
947.3
M.l
7.3
47,3
S48.2
i

847.3

i
§32.8
$47.3
87,3
§47.3
1.3
847.3
7.3
7.
97,3
94,3
§47.3
8417.3
§7.3
9413
9‘113
Ml
M1l
LLY K
841.3
1.3

H1.3




o
- 28

12 §47.% §47,4
13 947.3 7.3
o943 947.3
15 #4413 947.3
16 M7.3 7.3
17 1.3 847.3
18 97,3 947.3
19 7.3 341.3
I T Y 941.3
Hit Any Hey to Continue .
15 16
2 413 413
22 7.3 9473
23 947.3 1.3
2 7.3 1.3
25 8.3 1.3
6 9413 941.3
§47.3 §47.3
$47.3 947.3
29 8413 947.3
30 946.2 940.3
KRR T | 947.3
Kit Any Rey to Continue ...
KRR T L 847.1
~ Bit Any ey to Continue
22 21
1 832.7 932.8
I 1.3 41.3
3 1.3 947.3
£ 13 947
5 847.3 347.3
6 947.3 947.3
T 9423 47,3
§ 1. 947.3
§ 947.3 947.3
10 847.3 H7.3
I1 $47.3 947.}
12 94712 4.3
13 9413 847.3
i 47,3 941.3
15 847.3 41,3
15 947.3 847.3
1T 13 947.3
18 §47.3 7.3
19 947.3 8417.3
20 9473 841,31
Hit Apy Eey to Continue
1 .3 947.3
12 9473 87,3
13 841 §1.d
BEIT Y 0% 1.2
15 947,13 §47.1
16 7.3 3413
17T 3 847.3
18 9473 §47.3
13 #47.3 97,3
20 947.3 847.3
Hit Any ey to Contizue
22 Al
il 7.3 947.3
22 9473 947.3

§47.3
847.3
§47.3
847.3
§$47.3
947.3
§47.3
LLV I
§47.3

n
1.3
947.3
8413
9473
947.3
§41.1
1.3
847,
8473
9403
947.3

+

§47.3

LN

2
§32.8
1.3
947.3
947.3
$47.3
§47.3
9413
1.3
§7.3
7.3
LEH
$47.3
s
947.3
7.3
FL
§47.3
1.3
7.3
§47.3

947.3
M1l
§47.3
47,3
§47.3

§47.3.

947.3
“ra
947.3
§47.3

RN}

1)
1.3
7.3

947,
§47.3
7.3
7.3
$7.3
§47.3
941.3
§47.1
urad

18
§47.3
§47.3
ura
1.l
§H7.3
#ra
347.3
§47.3
1.3
840.3
7.3

8.3

5
832.9
847.3
§47.3
wa
7.3
8413
1.3
47,3
3473
r.l
8473
8413
7.3
847.3
§47.1
1.3
841.3
7.3
7.3
§47.3

847.3

81,3

847.3
§41.3
1.3
841.2
7.3
LTV
847.3
8473

25
3
7.3

¥4
847.3
§7.3
47.3
§41.3
47,3
8473
“r 3
947.3

1
§41.3
7.3
ma
847.3
1.3
847.3
§47.1
#4173
8413
947.3
8404

§40.4

28
1.0
1.3
§41.3
847.3
847.3
M3
8473
7.3
847.3
7.3
7.3
LY
847.3
7.3
M1
47,3
M1
8473
§47.3
M3

7.3
LT
§7.3
847.3
4173
8473
7.3
M7
§47.3
7.3

26
M7l
M7

$47.3
§47.3
87,3
§41.3
847.3
947.3
47,3
M7
§47.1

20
847.3
847.3
§41.3

M1

91,3
8417.3
§41.3
§47.3
847.3
847.3
§40.5

840.5

21
833.1
M3
unl
§47.3
§41.3
8473
847.3
§47.3
urn.g
7.3
447.3
941.3
§7.3
847.3
und
§47.3
§47.3
1.3
M3
.3

841.3
847.3
ur3
1.3
4.3
7.3
§41.3
§47.3
7.3
an.3

i
7.3
9473

4473
847.3
LEE I
41,1
947.3
§47.3
§47.3
847.3
§47.3

21
847,3
947.3
47,3
§47.3
7.3
947.3
3413
§47,3
547.3
8473
840.6

§40.6

HE
933.3
1.
M1.3
847.3
§41.3
8473
947.3
8473
LT
4413
ura
847.3
§47.3
§71.3
LRV
1.3
urg
§47.3
§47.3
847.3

1.3
841.3
873
#H1.3
947.3
.3
§7.3
941.3
8473
§47.3

28
1.3
.l



il
11
A3
6
A
1]
9
10
U

47,3
8471
447.3
9473
847.3
47,3
9473
$40.8
941.3

Kit Any Key to Continue ....

i

$H1.3

Hit Any Hey to Continue ....

S GO —3 o € pa Cad 3

10
i1
12
13
14
16
16
11
18
19
20
Hit

1
12
13
it
i5
18
1
18
19
0

i
i
1}
(1]
4]
6
Al
28
28
30
3

CLEI] 47,3
947.3 947.3
447,12 L LV IK]
947.3 941,13
947.3 947.3
97,3 947.3
947.3 7.3 -
9473 §47.3
949,17 3407
940.1 §49.7
29 30
933.8 9340
947.3 941,13
9413 8473
§47.3 9473
1.3 847.3
7.3 947.3
947.3 .y
947.3 9473
947.3 s
047.3 847.3
941.3 .
947.3 .1
§47.1 841.3
941.3 947,13
947.3 847,13
847.3 947.3
947.3 5601
947.1 947}
947.3 847,32
LY ] LTI
Any Rey to Continue
947,13 947.3
917.1 841,3
ura 97,3
941.3 W
947.3 847.3
9417.3 LV
947,3 1.3
917.3 m.a
941.3 9473
947.3 947.1
Hit Any Eey to Continue
29 k]
947.3 §47.1
3413 Ma
1.3 .l
947.3 "1
341,13 97,3
947.3 1.}
841.3 "
947.3 9413
947.% 947.3
947.3 LTI
M. 943.0

i
4.4
47,3
LY
13
3473
473
4.3
$47.3
LLYRY!
$47.3
1.3
947.3
LEN R
447.3
§47.3
$41.3
7.3
1.3
373
947.3

947.3
LY
1.3
947.3
M3
847.)
911.3
7.3
M7
473

k3|
7.3
947.3
1.
§47.3
941.3
1.3

LY

9471
7.3
541.3
3433

Hit Any Rey to Continue ....

447,
541.3
7.3
41,3
9473
3413
347.3
340.9
941.2

§41.2

3
§36.2
87,3
8413
$1.3
§47.3
9473
847.3
941.3
§47.3
47,3
§17.3
947.3
1.3
3473
843.3
847.3
$41.3
$47.3
8473
7.3

$41.3
LLVI
47,3
$47.3
§41.3
7.3
7.3
8417.3
1.3
947.3

[
§47.3
3
1.3
947}
9473
41,3
7.3
LLYK
7.3
LY
8444

Y4t
847.3
947.3
941.3
447.3
§47.3
947.3
4411
941.8

341.%

9413
LY
1.3
§47.3
5473
8471
§47.3
847.3
841,48

$41.8

¥41.3
941,31
847.3
9473
941.3
37
7.3
947.3
9420

42,0




‘ MAP OF STOBAGE PACTOR (GAL/FT)

kH 1
]
I 2 3 { 5 b 7
1 0.10G0B+110,1000B+110.10008+110,16008+110.1000B+110.10008+110,10008+11
20,1000 6.1600  0.1008  0.1000  0.1000  o.1000  0.1000
0,100 0.1000 - 0.1000  0.1000  0,1000  0.1000  0.1000
£0.1006  0.1000  0.1000  0.i000  0.1000  0.1000  0,1000
50,1000  0.1000  0.1060  0.1000  0.1000  0.1000  0.1000
60,1000  0,1000  £.1000  0.1000  G.1000  0.1000  0,1000
70,1000 0,100 0.1000  0.31000  0.1600  0.1000  0.1000
80,1000  0.1000  0,1000  o.1000  0,1000  0.1000  0.1000
90,1000  0.1000  0.1000  0.1000  0,1000  0.1000  0.1000
16 0,1000  0,1000  0.1000  0.1000  G.1000  0.1000  0.1006
11.0,1000  0.1000  0.1000  0,1000  0.1000  .0.1000  D.1000
12 0,1060  0.10660  0.1000  0.1000  0.1006  0.1000  0.1000
130,000 0.1000  0.1000  D.1000  D.1060  0.1000  0.1000
T4 00,1000  6.1000  0.1000  0.1000  06.1000  0.1000  0.1000
- 15 0.1000  0.1000  G.1000  0.108¢  0.1000  0.1000  0.1000
18 8.1000  0.1000  0.1000  0.1000  0,1000  0.10006 0,100
17 0.4600  0.2000  0.1000  0.1000  0,1000  0.1000  O.1000
18 0.1000  0.1008 91000  0.1000  0.1000  0.1000  0,1000
19 9.1000  0.1000  0.1000  0.1000  0.1000  0.10060  0.1000
20 0.1000  0,1000  0.1000  0.1000  0.1006  0.1000 0100
Hit Any Hey to Continue ....
i1 0.,1000  0.1000  0.100C  0.1000  0.1000  0.1000  0,1000
12 0,000 0.2000  0.1000  0.1000  0.1000  0.1000  0,1000
13 0.1000  o0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
H0.1000  0,1000  0.1000  0.1000  5.1000  0.1000  0.1000
15 0.1000  0.1000  0.1000  0.1000  0.10060  0.2000  0.1000
16 0.1000  0,1000  0.1000  0.1000  0.1000  0.2000  0.1000
1T 01000 0.1006  0.1000  0.1000  0.1000  0.1000  0.1000
18 0.1000  0.1080  0.1000  0.1000  0.1000  D.1000  0.1000
S 18 0.1000  0.1000  0.1000  0.1000  B,1000  o0.1000  9.1000
20 0.1000  0,1000  0.1000  0.2000  0.1000  0.1000  0.1000
" Rit Any Hey to Continme ...,
1 H 3 4 5 ] 7
21 0.1000  0.1000  0.1000  0.1000  6.1000  0.1000  £.1000
22 0,1000  0.1600  O.1000  0.1000  0.1000  0.1000  0.1000
2% 0.1000  0.1000  H.1000 01000  0.1000  0.1000  0.1000
24 0.1000  0.1000  0.1000  O.1000  0.1000  0.1000  O,1000
25 0.i000  0.0000  0.1000  C.1000 01000  0.1000  0.1000
60,1000  0.1000  o.1000  0.1000  0.1000  0.10800  0.1000
27 0.1000  0.1000  D.10OO  D.1000  0.1000  0.1000  0.1000
28 ¢.1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
29 0.10008+110.100084116.1000  0.1000  0.1000  0.1000  §.1000
30 0.1000  0.10008+110.1000E+110,10008+110.1000E+110,1000E+110, 10008411
31 0,1000  0,1000  0.1000  0.1060  0.1000  0.1000  0.1000
Bit Any Hey to Continue ....
10,1000  0.1000  0.1000  0,1000  0.1000  0.1000  0.1000
_ Hit Any ey to Coatinue ...,
8 § 10 11 12 13 14
1 0.1000R4110.100084110.10008+110,10008+110,10008+110.10008+110,10008+11
20,1005  0.1006  §.i000  O.1000  0.1000  0.1080  0.1000
30,1000 0.1000  0.1006  0.I000  0,1000  0.1000  0.1000
40,1000 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
50,1000  0.1000  ©0.1000  0,1000  O0.1000  0.1060  0.1000
6 0.1000 0.1000 0.1000  0.1000  0.1000  0.1800  8.1000
= P 0.1000 b,:000  O.1000 0,000  0.1000  0.1000  0.1000
80,1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1060
90,1000  0.1000  0.1000  O.i000  ©.1000  0.1000  0.1000

|

EYecvTIoN

STORAGE
FACTOR



“‘ 10 9.1000 te Lo 0,100 b, 1800 G.lo0u 0.1000 0. 1060
10,1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
12 0.1006  0.1000  0.1000  0.1600  O0.1000  0.1000  ©,1000
13 0.1000  0.1080  0.1000  0.1000  0.1000  0.1000  0,1000
14 0.1000  0,1000  0,1000  0.1000  0.1000  0.1008  0.1000
15 0.1000  0.1000  O.1000  0.1000  O.1000  0.1000  0.1000
16 0,1000  0,10600 - 0.1000  0.1000  0.1000  0.1060  0,1000
1701000 0,1000  ¢.1000  0.1000  0.1000  0.,1000  G.1000
18 0,1000  0.1000  0.1000  0.1000  0.1000  0.1000  g.1090
19 0,1000  0.1000  0.1000  0,1000  0.1000  4.1000  ©.1009
20 0.1000  0.10060  0.1000  9.1000  0.1009  0.1000  0.1000
Hit Any Eey to Continue ....

110,1000  O.t000  0.1000  0.1000  0.1000  0.1000  0.1000
12 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  9.1000
13 0.1000  0,1000  0,1000  0.1000  0.1000  0.1000  0,1000
14 01000 0.1000  0.1000  0.1000  6.1000  6.1000  0.1000
18 6.1000  0.1000  0.1060  0.1000  0.1000  0.1000  ©.1000
16 0,1000  0.:000  0.1000  0.1000  0.1000  0.1000  0.1000

- 17 0,1000  9.1000  0.1000  0.1000  £.1000  0.1000  0.1000
18 0.1000  0.1000  0.1000  0.1000  O.t000  0.1000  0.1000
18 0.1006  0.1000  0,1000  0.1000  9.1000  0.1000  0.1000
20 0,1000  0.1000  0.1000  0.1000  0.1000  0,1000  o.1000
Hit Any Eey to Continue ....

8 § 18 1 12 13 H
21 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
82 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
23 0.1000  0.ip0C  0.1000  G.1000  O.1p00  0.1000  §.1000
24 0.1000  8.1000  0.1080  0.1000  0.1000  0.1000  §.1000
&5 0.1000  0.100C  0.1000  0.10B0  0.1000  £.1000  0.1000
26 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
87 0.1000  0.1000  0.1000  9.1000  0.1600  0.1000  0.1080
28 0.1006  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
29 0.1000  0.1000  0.1000  0.1000  0.1000  0,1000  0.1000
. 30 8.1000B+110.1000B+110.10008+110,10008+110.10008+110,1000E+110,10008+1]
31 0.1000  6.1000  0.1000  0.1000  0,.1000  0.1000  ¢,1000
~ Hit Any Eey to Contimue ....

10,1000  C.1000  0.000  0,1000  0,1000  0.1000  0.1000
Bit Any Eey to Contimme ...,

15 16 17 13 18 20 i

1 0.10008+110.10008+110,10008+110,10008+110.10008+110.1000B4110,1000B+11
20,1000  0.1000 0.1000  6.1000  0.1060  0.1000  0.1000
30,1006  0.1000  0.,1000  0.1000  0.1000  0,1000  0.1000
© 40,1000 0.1000  9.1000  0.1000  0.1000  0.1000  0.1000
§0.1000  0.7000  0.1000  0.1000  0.1000 0,100  0,1000
60,1080  0.1000  0.1000  C.f000  ©0.1000  9.1000  0.1009
70,1000  0.1000  0.1000  0.1000  O.1008  0.1000  0.1000
8 ¢.1000  G.1000  0.1000  0.1000  0.i000  0.1000  0.1000
§ 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
10 0.1000  0.1008  0.100¢  0.1000  0.1000  0.1000  0.1000
11 g.1000  0.1080  0.1800  0.1060  0.1000  0.1000  0.1000
12 0.1000  0.1000  0.1000  0,1000  0.1000  0.1000  0.1000

13 0.1000  0.1000  0.1000  G.1000  0.1000  0.1000  0.1000
14 ¢.1000  0.1000  ©0.1000  0.1000  0.1000  0.1000  0.10Q0
15 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
16 0.1000  0,1000  0.1000  0,1000  O.1000  0.1000  O.1c60
17 ¢.1000  ©.1000  O0.1000  §.1000  O0.1000  0.1000  0.1000
18 0.1000  0.1000  Q.t000  0.1000  0.1000  O.1000  0,1000
19 0.1000  §.1000 0,100  o0.t000  0.1000  O.1000  0.1000
20 0.1000  0.1000  ©.1000  o0.1000  0.1000  0.1000  0.1000
= Hit Any ey to Continse ....

11 6.,1000  0.1000  0.1000  0.1006  0.1000  0.1000  0.1000




“ 12 ¢, 1000 . 1000 0.1000 b 1000 0L B0 0. 100y U, iUy

13 0,1000  0.2000  0.1000  0.1000  0.1000  £.1000  0.1000

14 0.1000  0.,1000  0.1000  0,1000  0,1000  0.1000  0.1000

15 0.1000 0,100  0.1000  0.1000  0.1080  0.1000  0.1000

16 0.1000  0.fo00  O.1000  0.1000  0.1600  0.1000  0.1000

17 0,1000  0,1000  0.1000  0.1000  0,5000  0.1000  0.1090

18 0.1000  0.1000  0.1000  0,1000  0.1000  0.1000  0.1909

19 0,1000  0,1000  0.18060 01000  0,1000  0.1000  0,1000

20 0.1000  0.1000  0.1000  0,1000  0.1000  0.1000  0.1000
Hit Any Eey to Continue ...,

15 18 13 18 1% 20 1
21 0,3000  0.r00¢  0.1000  0,1000  0.1000  0.10060  0.1000
22 0.1000  9.1000  0.1000  0.1000  ©.1000  0.3000  0.1000
23 0.1000  0,1000  0.1000  0.1000  0.1000  0.1000  0.1000
24 90,1000 0,1000  0.1000  0.1000  0.1000 .0.1000  0,1000
25 0.1000  0.1000  0.1060  0.1000  0.1000  0,1000 06,1000
26 0.1600  0.1000  0.1000  0.1000  6.1000  0.1090  0,1000
©O27 0.1000  0,EDO0  0.1000  0.1000  0.1000  0.1000  0.1000
- 28 0,1000  0.1000  0.1000  0.1800  0.1000  0.1000  0.1000
29 0.1000  0.1000  0.1000  0.1600  0.1000  0.1060  0,1000
30 0.1000R+119., 100084110, 100084110, 1900R+110,1000  0.1000  6.1000
31 0.1000  0.1000 9.1000  0.1060  0.1000B+110.1000R+116.1000R+11
Hit Any Bey to Continue ...

30,1000  0.1000  0,1000  0.1000  0.1000R+E10,1000B+110.1000R41)
#it Any Bey to Continue ....

) & U o5 26 27 28
0, 1000E+110.1000E+110. 300084110, 10008+110.1000B+110,100084110.10008+11
0.1000  0.1000  0.1000  0.1000  6.1006  0.1000  0.1000
0.1800  0.1000  0.1000  9.1000  0.1000  0.f000  0.1000
¢.1000  0.10600  0.1000  0.1000  0.1000  O.1000  0.1000
0.1000  0.1000  0,1000  8.1000  0,1000  0.1000  0.1000
g.1000  0.1000  0.1000  0.BDO0  0.1000  0.1000  0.1000
0,1000  0.1000  0,1000  0.1060  0.1000  0.1000  0.1000
0.1000  §,1000  0.1000  0.1000 0,000  o0.1000  0.1000
0.1000  0.1000  0.1000  O.1000  0.1000  0.1000  0,1000
0.1000  0.1000  G.1000  0.1600  0.1000  0,1000  9.1000
0.1000  0,1000  0,1000  0Q.1000  0.1000  £.1000  0,1000
G.1000  0.1000  0.EOOD  .1000  0.1000  0.1000  0.1000
13 0.1000  0.1000  0.1080  0.1000  0.1000  ©.1000  0.1000
14 0.1000 0,000  0.1060  0.1000  0,1000  0.1000  0.1000
15 0.1600  0.1000  0.1000  0.1900  ©.1000  0.1000  0.1000
16 0.1060  0.1000  0.1006  0.1000  0.1000  0.1000  0,1000
17 0.1600  ©,1000  0.1000 0,100  0.,1000  0.1000  0.1000
18 0.100¢  0.1000  0.1000  0.1000 90,1000  0.1000  0.1000
19 06,1000 0.1000  O.1000  0.1000  0.1000  O.1000  0.1000
20 0.1000  0.1000  0.E000  0.1000  0.1000  0.1600  0.1000
Bit Any Eey to Continue .... .

11 6.1000  0.1000  0.1000  0,1000  0.1000  0.1000  ¢.1000
12 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
13 6.1000  0.1800  O.1000  0.1000  0.1000  0.1000  0.1000
14 0,1000  0.1000  0.1000  0.1000  0.1000  &.1000  0.1000
15 ¢,1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
16 0.1000  0.1000  0.1000.  ©0.1000  0.1000  0.1000  0.1000
17 6.1000  0,1000  0.1000  0.1000  0.1000  0.1000  0.1000
18 0,1000  6,1000  0.1000  0.1000  0.1000  0.1000  0.1000
1§ 0.1000  0.1060  O0.1000  0.1000  0.1000  O0.1000  0.1000
20 0.1000  0.1008  0.1000  O.f00O  £,1000  0.1000  0.1009
Bit Aay Eey to Comtinue ....

- 22 . i 4] 26 3 28
21 0,1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
22 0.1000  0.1¢00  0.1000  0.1000  £.1000  0.1000  0.1000



2 23 U, 1000 R U.l0ud b, Topu G 1900 I T YTTH]
‘ 24 0.1000 0.1000 0.1000  0.1000 ¢.1000 0.1000  0,1000
25 0,1000  0.1000  0.1000  0,1000 0.1000 0,1000 0.1600
26 0.1000 06,1000  0.1000 0,1004  0.1000  0.1000  0.1090
27 0.1000 01000  0.1000 b.1000 0.1000  0.1000  0.1000
28 0.1000  0.1000  0.1000 0.1000 0.1000 6.1000  ¢.100¢
2% 0.1000 0.1000 - 9.1000 0.1060 0.1000 . 1000 0.1000
36 0,1000  0,1000 - 0.1000B+110,100084110.10008+110,1000  0.1000
31 0.1000B4110. 100084110, 1000R+110, 100084110, 100608+110.10008+110, 100608411
Hit Any Eey to Continue ....

31 0.1000B4110,(000B+130.1000B4310, 500084110, 1000E+110,1000B+110, 1000B+11
Hit Any Hey to Contimue ...

9 30 i £}

1 0.1000E+110, 100084110, 1000E+110,1000R+11
20,1000 0.1000  0.1000  9.1000
30,1000 0,100 0.1000  0.1000
40,1000 0.1000  0.1000  0.1000
56,1000  0.100¢  0.1000  0.1000
§ 0.1000  0.1000  0.1000  0.1000
7 0.10086  ©.1080  0.1000  0.1000
§ 0.1000  0.1000  ©.1000  9.1000
90.1000  0,1000  0.1000  0.1000
10 9.1000  0.1000  0.1000  0.1000
16,1000 0.1000  O.1000  0.1000
12 0.1000  0.1000  0.1000  0.1000
13 6.1000  ©.1000  0.1000  0.1000

14 01000  0.1000  0.1000  0.1800
15 0,1000  0.1000  0.1000  0.1000
16 9.1000  0.1000  0.1000  0.1000
17 0.1000  0.1000  0.1000  0.,1000
18 0.1000  0.1000  0.1000  0.1000
19 90,1000 0.1000  0.1000  0.1000
00,1000 C.1000  0.1000  0.1000
Hit Any Hey to Comtinge ....

©110.1000  0.1000  0,1000  0.1000
12 0.1000  ©0.1000  0.1000  0.1009
13 0.1000  0,1600  0.1000  §.1000
40,1000  0.1000  0.1000  0.1000
18 0,1000  0.1000  0.1000  0.1000
16 0.1006  0.1000  0.1006  0.1000
17 ¢.1000  0.1000  0.1000  £.1000

80,1000 0,1000  0.1000  0.1000
14 60,1000  0,1000  0.1000  ©.1009
20 0.1000  0,1000  0.1008  0.1000
Bit Any ey to Continue ....

29 EL i YA
21 06,1000 0.1000  0.1000 0,100
22 0,1000  G.1000  0.1000  §,1000
23 0,1000  0.1000  0.1000  0.3000
24 9.1000  D,1000  0.1000  9.1090
25 0.1000  ©,1000  0.1000  ©.1000
26 0.1000  0.1000  0.1000  0.1000
27 0.1000  0.1000  0.1000.  0.1000
28 0,1000  0,1000  0.1000  0.1000
29 90,1000  ©,1000  0.1000  0.1000
30 0,1000  0,1000  0.1000  9.1000
31 0,1000B+310,100034110.10008+110,10008+11
Bit Any Bey to Continye ....




MAP OF HA;‘?R TABLE STOI;AGE CORFF, 1 1 32 1 w0 A'YER -T-A_B(J:
t 2 3 { 5 § i TORASE COCEFFICIOR

1 0.10008+110,1000B+110,10008+110,1000B+110, 10008+110,1000B+110,10008411 :5 c:

20,1000 ¢.1000 - 0,1000 0.1000 0,1800 0.1000 0. 1000

30,1000 0.1000  0.1000  0.1000  0.1000  0.1000 0,100 - [WIMED)
10,1000 0.1000  0.1000  0.1000  0.1000  0.1000  0.1060

§0.1000  0.1000  0.1000  0.1000  0,1000  0.1000 0,100

§0.1000 0.1000 40,1000 0. 1000 §.1000 0. 1000 0.1900

7 0.1000 0.1000 0.1000 0.1000 0.1000 61000 0, 1000

80,1000 0. 1000 0.1000 0.1000 0.1800 ¢.1000 0.1000

30,1600 0.1000 0.1000 0. 1000 0.1000 0.1000 0.1000

10 0.1000 . 1000 0.1000 6.1000 0,108 0.1000 0.1000
i1 8.1000 0.1000 6.1000 0. 10060 8.1000 . 0.1600 b.1000

12 0.1000 0. 1000 0. 1000 0. 1000 §.1800 0, 1000 0.1000

13 0.1000  0.1000 01000 0.1006  0.1000  0.1000  0.1000
TOHO0.1000 0,000 0.1000  0,1000  0.1000  0.1000  0.1000
- 15 0,1000  0.1000  0,1000  0.1000  0.1006  0.1000  0.E000

16 0.1000  0.1000  0,1000  0.1000  0.1000  0.1000  0.1000

17 0.1000  0.1000  0.1000  C.1000  0.1000  0.1000  §.1000

18 ¢.1000  0.1000  0.1000  O,1000  0.1000  0.1000  0.1000

19 0,18600  0.1000  0.1000  0.1000  9.1000  0.1000  0.1000

20 0.1000  0.1000  0.1000  0.1000  9.1000  0.1000  0.1000

Hit Any Hey to Comtinue ...

11 .0,1000  8.1000  0.1000  0.1000  0.1000  0.1000  0.1000
12 0.1000  0.1000  0.1000  0.2000  0.1000  0.1000  0.1000
13 o.1004  0.1060  0.1000  0.1000  0.1000  0.1000  0.1000
14 0.1000  0.1000  0.1000  0.1000  0.1000  6.1000  0.1000
1§ 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
16 6.1000  0.1000  0.1000  0.1000  0.1800  0.1000  0.1000
17 0.1000  0.1000  £.1600  ©.1000  0.1000  ©0.1000  0.1000
18 ¢.1000  0.1000  0.1000  0.I000  0.1000  0.1000  0.1000

C 19 0,1000  0.1000  0.1000  0.1000 06,1060  0.1000  0.1000
20 0.1000  0.1000  0.1000  O.1000  0.1080  6.1000  0.1000
Hit Any Eey to Continue ...,

1 2 3 i § & 7
21 0.1000  G.,1000  0.1000  O0.1000  6.1000 0.1000  0.t000
22 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
23 0.1000  0.1000  O.1000 0,000  Q.1000  0.1000  0.1000
24 0.1000  0.1000  0.1000  0.1000  0.1000  O.1000  0.1000
25 0.1000  0.1000  G.1000  O.1000  0.,1000  0.1000  0.2000
26 0.1000 0,100  0.1000  O.1000  0,1000  0.1006  0.1000
27 0.1000  0,1000  G.1000  0.1000  §.1000  9.1000  0.1000
28 0,1000  0.1000  0,1000  0.1000  O.000  0.1000  0.1000
2% 0.1000B+110,1000B+11G.1000  ©0.1000  0.1000  4.1000  0.1000
30 0.1060  0.1000R+110.10008+110,20008+110.10008+110.10008+110.10008+1}
31 0,1000  &.1000  0.1000  0.1000  0.1000  0.1000  O.1000
Rit dny Key to Continue ...,

i1 0,1000  O.1000  0,1600  0.1080  0,1000  0.1000  O.ic00
.. Hit Any Eey to Continue ...,

8 § 10. 11 12 13 14
+10008+110,10008+110,10008+110.1000B+110.1000B+118.1000R+110,10008+11
1000 0,1000  0,1000  O.f000  0.1000  G.1000  0.1000
1000 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
Jd000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
L1000 0.1000 06,1000  0.1000  0.1000  0.1000  0.1000
1000 0.1000  0.1000  0.1006  0.1000  0.1000  0.1000
J000  0,1000  0.1000  0.1000  0.1000  £.1000  0.1000
1000 0,1000  0,i000  0.i000  0.1000  ©.1000  0,1000
1000 0.1000  0.1000  0.1000  0.1800  0.1000  9.1000



" 16 0.T00e  wodowy 01000 0,0000 01080 w.lpB B 10Dy

I 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  9.1000

12 0.1060  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000

13 0.1000  0.1000  0.1000  0.1000  0.100C  9.1000  0.1000

W6,1000  0,1000  0,1000  0.1000  0.1000  0.1006  0.1000

15 0.1000  0,1000  0.1000  0.106060  ©0.1000  0.1000  0.1000

16 0.1000  0.1000 - 0.1600  0.1000  0.1000  0.1000  £.1000

17 0,1800  0.t000  0.1000  0.1000  0.1009  0.1000  0.1000

16 0.1000  6.1000  .1000  0.1000  0.1000  9.1000  9.1000

19 10,1000 0.1000  0.1000  0.1006  0.1000  0.1006  0.1000

- 20 0.1000  0.1000  0.1090  0,1000  0.1000  D.1000  9.1000
Bit Any Bey to Continmue ....

11 0,1000  0,1000 90,1000  0.1660  0.1000  0.1006  D.1000
12 0.1000  0.100¢  0.1000  0.1000  0.1000  9,1000  0.1000
13 0.1006  ©0.E00¢  0.1000  0.1600  O.1000  9.1000  0.1000
14 0.1000 09,1000  0,1000  0.1000  0.1000  0.1000  0.1000

- 15 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000

©O16 0.1086 0,000 0.1000  D.1000  0,1000  0.1000  0.1000

< 1T 0.1000  0.1000  0.1000  0.EOO0  0.1000  0.100D  0.1000
18 0.1000  0.1000  0.1000  0.1060  0,1000  0.1000  0.1000
19 0.1000  0.1000  0.1000  0.1000  0,1000  0.1000  0.1000
&0 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  0,1040
Bit Any ey to Contimue ...

8 g 1 i1 1% 13 14
21 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  £.1000
22 0.1000  0.1000  O.1000 0,100 0.1000  0.1000  0.1000
23 0.1000  0.1000  0.1000  0.100D  0.1000  0,1000  0.1000
24 0.1000  0,1000  0,1000  0.1000  0.1800  0.1000  0.1000
5 0.1000  0,1000  ¢.1000  0.1000  £.1000  0,1000  0.1000
6 0.1000  0.1000  0.1000  D.1000  0.1000  o0.1000  0.1000
27 0.1000  o0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
23 0.1000  0.1000  9.1000  0.1000  0.1000  0,1000  0.1000
29 0.1000  0.1000  0.1000  0.1060  0.1000  0.1000  0.1000
30 0.1000B+4110,1000B+110.10008+110.1000R4110,1000E4110.,10008+110. 1000841}
30,1000  6.1000  6.1000  0,1000 0,100  0,1000  0,1000
Hit Any Eey to Continue ....

31 0.1000  0.1000  6.1006  ©0.1000  0.1000  0.10060  0,1000
Bit Any Eey to Continue ....

15 18 17 If 19 L4l il
1 0.100084110,10008+110.1000R+110, 1000B+110,10008+110, 100084110, 10008+ 11
£ 0.1000  0.1000  6.1000  g.1000  0.1000  0.1000  0,1000
30,1000  0.1000  G.100C  0.1000  0,1000  0.1000  0.1000
40,1000  0.1000  ©.1000  0,1000  ©.1000  0.1000  0.1000
5 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
60,1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
70,1000  ©.10000 0.8000  0.1000  0.1000  0.,1000  0.1000
g 0.1000  0.1000  0.1000  0.1000  0.1000  0.i000  0.1000
$ ¢,1000  0,1000  0,1000 0.1000  0.1000  o0.1000  0.1000
[0 0,1006  0O.1000  0.1080  G.1000  0.1000  0.1000  0.1000
1101000 0.1000  0.,1000  0,1000  0.1000  0.1000  0.1000
12 6.1000  0.1000  0.1000  0,1500 . 0.1000  0.1000  9.1000

13 0.1000  0,1000  O.1000  0,1000  0.1000  0.1000  0.1000
14 0,1000  0.1000  0.1006. 0.1000  0.10006  0.1008  0.1000
15 0.3000  0.1000  O.1000° 0.1000  ©.1000  0.1600  C.1000
16 0.1000  0,1000  8.1008  0.1000  0.1000  0.1000  0.1000
17 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
18 0.1000  o0.1000  0.1000  0.1000  0.1000  0.1000  §.1000
19 0.1000  @.1000  G.1000  0.1000  O0.10600  §.1000  0.1000
20 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
~ Rit Any Eey to Coatinue ....

11 9.1000  0.1000  0.1000  0.1000  0.1000  ©.1000  0.1000




4 ¢ v.bou (I LEITT] G Hb [ YHITH TR IE] I U.tuby
13 0,1000  0.1000  0.1000  0.1000  0.1000  0.1080  0.1000
10,1000 06,1000  0.1000  O,E000  0.1000  0.1000  0.1000
£5 0.1000  0.1000  0.1000  O0.1000  0.1000  0.1000  0.1000
16 0.1600  0.1000  0.1006  0.1000  0.1000  0.1000  0.1000
17 0,1000  ©0.1000  0.1000  O.1000  0.1000  0.10006  0.1000
18 0.1000  0.1000 © 0.2000  0.1000  0,1000  0.1000  0,1060
19 0.1000  0.1000  0.1000  0.1000  0.1000  O.t000  9.1000
20 G.1000  O.E000  O.1000  0.1000  0.1000  0.1000  C€.1000
Hit Any Eey to Continue ...,

15 113 17 I8 14 A 1
21 0.1600  0.1000  0.1000  0.1000  D.i000  0.1000  0.1000
22 0,1000  o0,1000  0.1000  0.1000  0.1006  0.1000  0.1000
23 0.10600  0.1000  0,1000  0.1000  0.1000  0.1006  0.1000
20,1000 0.1000  0.1000  0.1000  0.1000 .0.1000  8.1000
&5 0.1006  0.1000  0.1000  0.1000  0.1000  0.1800  0.1060
26 0.1000  0.1000  0.1080  0.1000  O.1060  0.1000  0.1000
27 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
- 80,1000  0.1000  0.1000  ©0.1000  0.1000  0.1000  0.:000
29 0.1000  0.1000  O0.1000  0,1000  0.1000  0.1000  0.1000
30 0,100084150,1000R+110, 10008+110.10008+110,1000  0.1000  £.1060
I 0.1000  0.1000  0.1000  O0.1000  0.1000B+110,1000B+110,10008+11
Hit Any Eey to Continve ....

31 0.1000  0.1000  0.100¢  0.1000  0.1000B+110.10008+116.1000R+11
it Any Key to Continge ...,

&l z) i 25 26 i &8
10.1000R+110,1000B+110,1000R+110,1000B+110, 100084110, 10008+110. 10008411
2 0.1000  0.1000 0.,1000  0.1000  0.1000  0.1000  0.1000
3 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
40,1000  0.1000  0.1000  0.1000  6.1000  0.1000  0.1000
§ 0.1000  0.1000 0.1000  0.1000  0.1000  9.1000  0.1000
§ 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
T 0.1000  CG.1000  0.1000  0.1000  o0.1000  0.1000  0.1000
8 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
§ ¢.1000  0.1000  0.1000  0,1000  0.1000  0.1000  0.1000

10 0.1000  0.1000  0.1000  0.1000  6.1000  0.1000  0.1000
11 0,1000  0.1000  0.1000  0.1000  0.1000  0,1000  0.1000
12 0.1000  0.1000  0.1000  ©0.1000  0.1000  9.1000  0.1000
13 0,1000  0,1000  O.1000  0.1000  0.1008  0.1000  O.1000

14 0,1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
15 0.1000  0.1000  0.1000  0.1000  0.1900  0,1000  0.1000
16 0.1060  0.1000  0.1000  0.1000  0.1000  0,1000  0.1000
1T ¢.1000  o0.1000  0.1000  0.1000  G.1000  0.1000  0.1000
18 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  9.1000
18 0.1000  O.1000  0.1000  Q.3000  0.1000  0.1000  0.1000
20 9,1000  0,1000  ©.1000  0.1060  0.1000  0.1000  0.1000
Hit Any Hey to Continue ....

11 60,1000  0.1000  0.1008  0.1000  0.1800  ©.1000  0.1009
12 0.1000  0,1000  0.1000  0.1000  0.1000  0.1000  0.1000
13 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  §.1000
14 6.1000  0.1000  ©6,1000  o0.1800  0.1000  §.1000  0.1000
15 0,1000  0.1800  0.1006  0.{000  0.1000  0.1000  0.1000
16 0.1000  0.1000  ©0.1000  0.1800  0.1000  0.1000  0.1000
17 6,1000  0.1000  0.i000  0.1000  0.1000  0.1000  ©0.1000
18 0.1000  0.1000  0.1000  0.1006  0.1000  0.1000  0.1000
19 0.1000  0.1000  O0.1000  0.1000  0.1000  0.1000  ©.1000
20 0.1000  0.1000  0.1000  0.1000  0.1000  0.1000  0.1000
Hit Any ey to Continue ...,

e 22 23 o 4] 2t 27 a8
2t 0.1000  0.3000  0.1000  0.1000  0.1000  4.1000  0,1000
22 10,1000 0.1000  0.1000  C.0000 0,100 ‘\3.1000 0.1000



i 23 0,1000  0.1000  ULIVRO v lbb b RUUG UL 100U DLIbUY
24 9.1000  o0.1000  £.1000  0.1000 60,1000  0.1000  0.1000
Z5 0.1000  0,1000  0.1000  0.1006  0.1000  9.1000  0,1000
26 01000  0.1000  0.1000  ©0,1000  0.1000  C.1000  0.1000
I7 o.1000  G.1000  0.1000  0.1000  0.1000  0.1000  0.1000
28 0.1000  0.3000  0.1000  0.1000  0.1000  0,1000  0.1000
29 0.1000  6.1000 - 0.1000  0.1000  0.1000  0.1000  0,1000
30 06,1000  0.1000  0.1000B+110.1000B+150.100084116.1000  0.1000
31 0.1000B+110, 1000B+140,10008+110, 1000R+140, 100084110, 100084110, 10008411
Rit Any Eey to Continue ....

31 0,1000B+110,10008+110,1000B+110, 10008+110,10008+110, 1000E+110.30008+11
Hit Any Rey to Continue ....

8 30 i 3

1 9.10008+110.10008+110.10008+110.10008+11
20,1000  0.1000  0.1000  0.1000
§ 0.1000  0.1000  0.1000  0.1000
£0.1000  0.1000  0.1000  ©.1000
§0.1000  0.1000  ©.2000  0.1009
60,1000  0.1000  0.1000  0.1000
70,1080  0.1000  ©0.1000  0.1000
§ 0.1000  0.1000  0.1000  0.1000
§0.1000  0.1000  0.1000  0.1000
10.0.1000  0.1000  0.,1000  0.1000
11.0,1000  0.1060  0.1000  0.1000
12 0.1000  0.1000  0.1000  0.1000

13 0.1000  0.1000  0.1000  ©.1000
14 0.3000  0.1000  0.1000  0.1000
15 0.1000  0.10060  0.1000  0.1008
18 6.1000  0,1000  0.1000  ©.1000
17 0.1000  0.1000  0,1800  ©.1000
18 0.1000  0.1000  0.1000  ©.1080
19 0.1000  0.1600  ©.1000  0.1000
20 0.1000  0.1000  0.1000  0.1000
Hit Any Eey to Continue ....

11 0.1000  0.1000  0.1000  0.1000
12 0,1000  0.1000  0.1000  9.1000
13 6.1000  0.1000  0.1000  0.1000
14 0.1000  0.1000  ©.1000  0.1000
15 0.1000  0.1000  0,1000  0.1000
16 0.1000  0.1000  0,1000  0.1000
17 05,1000  0.1000  0.100¢  .0.1000
18 0.1000  0.1006  0.1000  0.1000

15 0.1000  0.1000  O.1000  0.1000
20 0.1000  oO.3000  ©0.1008  0.1000
Bit Any Key to Continue ...,

29 10 | 2
21 0.1000  ©.1000  9.1000  0.1000
22 0,1000  0.1000  0.1000  §.1060
30,1000  0.1000  6.1000  o0.1000
24 0.1000  9.1005  4.1000  0,1000
25 0.1000  0.1000  0.1000  6.1000
26 §.1000  0.1000  §.1000  0.1000
27 0.100%  O.1000%  0.1000  0.1000
28 06,1000  0.1000  0.1000  0.1000
29 0,1000  9.3000  0.1000  0.1000
30 §.3000 ©  0.1000  0.1000  0,1000
31 0,1000B+110, 500084110, 1000R+110. 10008411
Bit Any Eey to Continue ....



NAP OF Q-ABBAY {GPD/FT 2} i 32 1 3|
! I
1 2 3 { 5 § 1

1 -.12560B-02-,72508-92-.72508-02-, 72508-02~, 72508-02-. T250R-02-, 72508-02
¢ -.7250B-02-,72508-02-,7250B-02-,72508-02-.72508~02-, 7250802~ ,72508-02
3 - T250B-02-,72508-02-,72508-02-,72508-02-.72808-02-.72508-00-, T250R-02
§ -.T2608-02- ,72508-02-,7250B-02-,72508-02-,72508-02-, 72508-02-. 72508-02
§ -,7250R-02-,72508-02-.72508-02-, 7250802~ , 72508-02- . 72508-02-. 72500-02
& - .72508-02-.72508-02-.7250R-02-. 7250802, 7250802~ T2508-02-, 7250E-02
? -, 12508-02-.72508-02- . 7250B-02- . 7250B-02-. 72508-02-,72508-02-, 7260802
§ -.72508-02- .72508-02-.72508-02-,72508-02-.72508-02- . 7250802, 7250802
§ -.7250B-02-,72508-02-.72508-02-.72508-02- . 72508-02-,72508-02-. T25608-02
1¢ - 72598-02-,72508-02-.72508-02-.72508-02-,72508-02-, 72508-02- ., T250R-02
11 -.72508-02-,72608-02-.72508-02-,72508-02-,725608-02-,72508-02-. 7250802
12 - 72508-02-,72508-02-,72508-02- . 72508-02- , 72508-02-, 7250802, 72508-02
13 -.78508-02-,72508-02-.72508-02~, 72508-02- . T2508-02-,72508-02-.72508-02

14 -.72508-02-.72508-02-,7250R-02- . 72508-02-, T2508-02-, T2508-02-,72508-02
- 1§ -.72508-02-,72508-02-,72508-02-, 72508-02-.72508-02-.72508-02- . 72508-02

16 -.7260%-02-,72508-00~,12508-02-,72508-02-.7250F-02-,72508-02-,72508-02
17 -, 72508-02-, 72508-02-, 12508-02-,7250B-02-. 72508-02-. 7250802, T2508-02
I8 -.72508-02-.72508-02-.72508-02-,72608-02-,7250B-02-,72508-02-, 7250802
14 -, 72508-02-,72508-02-.72508-02-, 72508-02-.72508-02~.72508-02-,72508-02
40 - T2508-02-,72508-02-,72508-02-,72508-02-.7250R-02-,12508-02- 7250802
Hit Any Hey to Continue ..,.

1l -.72508-02-,72508-02-, 7250802~ 72508-02- . 7250R-02-, 12508-02- . 72508-02

1% -.72508-02-,72508-02- . 7250R-02-,72508-02~, 1250802, T250R-02~ . 72508-02
13 -.72508-02-,72508-02~,72508-02-,72508-02-,72508-02-,72508-02- . T2508-02
14 -, 12508-02-.72508-02- . 72508-02- , 72508-02-,72508-02-, 725002, 72508-02
1§ -.12508-02-,72508-02-.72508-02- . 12508-02-. T250B-02-, 72508-02- . 72508-02
16 -.72508-02-.72508-02-.72508-02-.72508-02- . 72508-02-, 72508-02-,72508-02
17 -.72508-02-.72508-02-,72508-02~ . 725002, 72508-02-, 72508-02-, 7250802
18 -.72508-02-.7250B-02~.72508-02~.72508-02-,72508-02-, 12508-02-,72508-02
19 -.72508-02-,72508-02-.72508-02- ., 72508-02-, 7250802~ , 72508-02-.72508-02
20 -.72508-02-,72508-02- ,72508-02-,7250B-02- . T250R~02-, 72508-02-. T2508-02

" Hit Any Hey to Continue ....

1 2 1 4 § § 7
21 -.125608-02-.72508-02-.72508-02- .72508-02- . 7250802 . 7250802~ 72508-02
22 -.12508-02-.72508-02-,72508-02-, T2508-02-,72508-02-, 72508-02-, T2508-02
23 -.72508-02-.72508-02-,725608-02- 7250802 ,12508-02-.7250R-02~,7250R-02
24 -.72508-02-,72508-02-,72508-02-,72508-02- . 72508-02-, 72608-02~,72508-02

. 2§ -.72508-02- . 72508-02-,72508-02-,72508-02- . 12508-02- 7250802~ 725 08-02

26 -.72308-02-,72508-02~,72508-02-.72508-02-.7250R-02-, 72508-02-,72508-02
2T -.72508~02-.72508-02-.72508-02-,72508-02~ ,10228-01-,1022B-01-.10228-01
28 -.12508-02-,72508-02-,72508-02-,72508-02-,72008-02-, 72508-02-,7250E-02
29 -.72508-02-,72508-02~,7250B-02-.72508-02-.72508-02~,72508-02-.72508-02
30 -.72508-02-.72508-02-.72508-02-. T2508-02-.72508-02-.72608-02-.72508-02
31 -.7250R-02-.72508-02-,72508-02-,72508-02-,72508-02-,7250R-02- . 72508-02
Hit Any Eey to Continue ....

31 -,72508-02-.72508-02-,72508-02-,72508-02-.72508-02-,72508-02- ,7250E-02
Rit Any Eey to Continue ...,

8 § 10. 11 12 13 14
1 -.72508-02-,72508-02-,72508-02-,72508-02-,72508-02-,7250R-02-.12508-02
% -.72508-02-,72508-02-,72608-02-,7250B-02- .72608-02~,7250B-02- . 72508-02
3 -.72508-02-.72608-02-.725608-02-,72508-02- . 7260802~ 7250B-02- . T25608-02
4 -.72508-02-,72508-02-,7250R-02-,72508-02-,72508-02- . 72508-02- 7250802
§ -,72508-02-,72508-02-,72508-02-.72508-02- . 72508-02-. 7250802~ .72508-02
§ -.72508-02-,72508-02-,72508-02-,72508-02- . T2508-02- .12508-02- , 1250802
7 -.12508-02-,72508-02-,72508-02-.72508-02~,72508-02-,725608-02-,72508-02
§ -.72508-02-,72508-02-.72508-0%-.72508-02-, 72508-02~,72508-02- 7250802
§ -.72508-02-,72508-02-,72508-02- . 72608-02- . 72508-02-,72508-02- . 7250802

KecHARGE



U - TEdUB-YE- L (EDUE-UE- 1 BDUR-UE- TEOUE-UE= . i GRVE-UE- . EADUB-UL- (1 G3UR-Vo
11 -, T250B-02- 7250B-02-,72508-02-,72508-02-,72608-02- . T2508-02-.72508-02
12 -.70508-02-,72508-02-.72508-02-, T2508-02-,72508-02-.72508-02-, 7250802
13 - 7050K-D2-.72508-02-.72508-02-.72508-02- ,12508-02-,72508-02~.72508-01
14 -.72508-0%~,T250E-02-,72508-02-.72508-02- 7250808~ . 7250802, T2508-02
15 -, 72508-02-.72508-02-.7250R-02-,T250K-02-.72508-02-,.72508-02-.T2508-02
16 -.T250R-02-,72508-02-,72508-02-,P2508-02-.72508-02-. 7250802~ . 7250802
17 -.72508-02- . 72508-02-,72508-02-, 1250R-02-,7250B-02-. 7250802~ , 12508-02
18 - 72508-02-.72508-02- T260R-02- 1250802, 7250802, 1250802~ 7250800
{9 -.72508-02-.72508-02-.78508-02-,72508-02-,72508-02- . 72508-62-, T2508-08

- 10 -.72508-00-.72508-02- 7250802 72508 -02-, 72508-02-, 1250R-02- , 7250801

Rit Any Eey to Continue ....

11 -.72508-92-.92508-02- ,7250E-02-. 72508-02-,72508-02-. 72508-02-.TL508-62
12 -.72508-02-.72508-42-.72608-02- ,70508-42-,72508-02-, 7250002 , 1250502
13 -, 72808-02-,72508-02-, T2508-02- . 7260B-02-,72508-02-. 7250k -02-, 7250R-02
14 -, 7250R-02-.72608-02-, 72508-02- . 72508-02-, 12508-02- . T250R-02-, 72508-52
1§ -.72508-02-,12508-02-,74508-02- . 72508-02-. 72508-02-, T2508-02-, 7450802
16 -.72508-02-.72508-02- . 1250R-80-, 7050802, T4508-02- , 1250R-02-, 1250802
- 1% - 72508-02-,72508-02-.72508-02-. 7250802, 7250802~ 72508-02-,72508-02
1§ -, 72508-02-.72508-02-,72508-02-,72508-02- ., T250R-02-, 72508-02-,72508-02
19 - 72508-02-.72508-02-.72508-02- 7250802, 72508-02-. 7250B-02-, T2508-02
20 -.72508-02-,72508-02-,72508-07~ , T2508-02-, 72508-02-, T250R-02-, 7250802
Hit Any Rey to Continue ....

8 g 1 11 iZ 13 ¥
21 -.7250B-02-,.72508-02-,T250R-02- . T250B-02-  TE60B-02-, 72508-02-, 7250K-02
&1 -.1250B-02-,72668-02-.72508-92 -, 72508-02-, T2608-02-.7250R-02-, 1250802
2% - 72508-02-,72508-02-. 7250802, 72508-0- . TE50R-02-,72508-02- , T2608-02
24 - Ti508-02-,7250R-D2-, 72508-02-, 1450802, 7250R-02 -, T250R-00-, T250E-02
1§ -.7250R-02-.72508-02-,72608-00- . 72508-42-, 7050802~ T0508-02-,72508-02
26 - T2508-02-,10228-01-,10228-01-.10228-01-,10228-01-.10228-01-, 10228-01
&t - 10228-01-.10228-01-. 7250802, 72608-02-,72508-02-.72508-02-,10028-01
28 - 10228-D1-.10228-01- . 10208-01-.1022B-01-,1022R-01-. 1022801 -, 1022801
29 -, 7250B-01-,72608-02-,72508-02-, T2508-02-,10228-01-, 10228-05-,10228-04
3% -.72508-02-,72508-02-,72508-02-, T2508-02-, T2508-02-. 7250802, T2608-02
31 - TL508-02- , 7850B-02-, 7250R-02-.T2608-02-,P250B-02~, 1250802, 125 0B-02
Hit Any Eey to Continue ....

31 -.72508-02-.72508-02-,72508-02-.72508-02-, T2508-07-, T250R-02-, 725608-02
Bit Any Eey to Continue ....

18 1§ 17 18 14 20 4!
1 - 72508-02- . 72508-02-.72508-02 - T2608-02-,72508-02-, 72508-02- ,72508-02
i -.T2508-02-.72508-02-. 7250808, 72608-02-, 7250802~ T2608-02-,72508-02
3 -.7250R-02-.10228-01- 1022801~ 1002R-01 -, 10228-01-, 0228 01-,7260R-02
4 -.74508-03-.72508-02-,72508-08-.72508-02-, 250802~ . 725 0R-02-, 7250800
§ -.72508-02-.7250R-02-,72508-02-. 7250802~ . T2508-02~, 72508-02-, 7250802
§ -.72508-02-.72608-02-, 7260R-02-, 7250802, 7250802~ , 7250802~ T2508-02
7 -.72508-02-.72508-02~.7250R-02- ,72508-02- . 1250R-02- . 7250R-02-, T2608-02
8 -.72608-02-.70508-02-.72508-02-.72508-02- . T2508-02~, 7250R-02- . 7250802
§ -.Te50E-02-.72508-02-,72508-02-, 7250802~ . 12608-02- ,7250R-02- . T200R-02
10 -.72508-02-.72508-02-,72608-02- . 72508-02- . 7250B-02-, T250E-02-, 1250802
11 -, T0508-02-,72508-02- . T2508-02-.725608-02 -, 72508-02-,7250R-02-, 12508-02

12 -.72508-02-,72508-02- . T2508-02- . 7250802~ T2508-02-  1250B-D2-, 7250802

13 -, T2508-02-.72508-02-,72508-02-. 7250802, 72508-02-.72508-02-, 7250862
1 -, 72508-03-,72508-02-,72508-02~,72508-02-, 72508-02-.72508-02- . T2508-02
15 -.7250K-02-,7250R-02-,72508-02-,T2508-02-.72508-02-,7250R-04~.7250R-62
16 -,72508-02-.72508-02-,72508-02-,72508-02-,72508-02-.7260R-02-, TR80R-02 -
17 -, TL508-02~,72508-02-,72508-02-. 72508-08~, 12508-02- . TL50E-02-, 12608-02
18 -.78508-02-.72508-02~,1050R-02-.72508-02-, 72508-02-,7250R-02-,72508-02
18 -.74508-02-.72508-02-.72508-02-.72508-02-.72508-02- . 725 08-02-, 1250801
20 -,7L508-02-,T260B-02-,7250R-02~,12508-02- , T2508-02-. 70508 -02-, T2608-02
Bit Any Eey to Continue ...

1} -.72608-02-.72508-02-,72508-02-,72508-02- ., T2508-02-, T2508-08- . 7250802




L& - EhUk=UZ~ 1ZOUE-VL~, (LDUB-Yi= . TLDUB~UG= i 6UUB-Ua=, 1LDUD~Vi= . 1 avVli=vy
13 -, 72508-02-.72808-02-,72508-02-,7250R-02-,72508-02- . 7250R-02-. T2508-02
14 -,72508-02-.72508-02~ . 7250R-02- . 72508-02-.2508-02-,72508-02-,72508-02
15 -, 72508-02- . 7250R-02-,72508-02-, 74508-02- . 73508-02- . 72580802~ 725 0R-02
16 -.72508-02-,72508-02-,72508-02-,72508-02-, 72408-02-,70508-02~, 7250802
17 -, 72508-02-,72508-02-,72608-02-,72560R-02-, 72508-02- . T2508-02~, 7250802
18 -.7260R-02-.72508-02- . T250R-02-, 7250802~ ,T2508-02-,72508-02-, 7250802
19 -,72508-02-,72508-02-.72508-02-,7250R-02~ 72508 -02~,72508-02-. TA508-02
26 -,72508-02-,72508-02- .T2508-02-  T250R-02-, T250R-02-,72508-02-. 72508-02
Hit Any Xey to Continue ....

15 16 17 18 14 A i
21 -.72508-02-,72808-02-,72508-02- 7250802~ ,7250R-02 - 7250802, 7250802
il -/ 7L59B-02-.72508-02- 7250802~ 72508-02-, 1250802~ T250R-01-. 7250802
43 -.72808-62-,72508-08-, T2508-02- . V250R-02- 12050802~ 7250R-02-. 7250802
2§ -.72508-02-,72508-00- . 72008-D2-. T2608-02-,72508-02-. 7260802, 7250802
15 - 7250B-02-,72508-02-,72508-02-.7250B-02-, 72508-02-, 7250802 -, 7250802
26 -.10228-01-,10228-01-.10228-01-, 1022801 -, 1022E-01-, 1022801, 10225-0]

© 27 -.10228-01-.10228-01-,1022R-01-, 10228-01-,10228-01-. 1022801~ 10228-01
~ 48 - 1022B-01-,1028R-01-,T250E-02- 72608~ 02-, 1022801 10228-01 -, LO22E-01

2% -, 10228-01-,10228-01-.10228-01-,10228-01-,1022B~01 -, 10228-01 -, 1022B-01
30 -.72508-02-.72508-02-,72508-02-,7250-02-. T2508-02-,72508-02- . 72508 - 02
3t -.72608-02-,92508-02-.72508-02- , 72508-02-, 72560802~ , T25G8-02- 7250802
Hit Any Hey to Continue ....

31 -.12508-02-,72508-02-,72508-02-. 7250802~ T4508-02- , T2608-02-. 7250002
~ Bit Any Key to Continue ...,

A4 2 1] 25 2§ (4] 28
I -.72508-02-,72508-02~, 7250R-02- 72508 -02-,72508-02~, T25608- 02~ 72508-02
2 -.72508-02-.72508-02-,72808-02-, 10228-01- . 10228-01-.10228-01-. 1022801
3 -.7250B-02-,72508-02-, T250R~02- . 725 0R-02- . 12508-02-, T2508-02-. 7200802
4§ -,72508-02-.72508-02-,72508-02-,72508-02-,72508-02- . 7260802, 72508-02
§ -.72508-02-.72608-02-.72508-02-, 7250802, 7250B-02-, 72508-02- . 7250802

b -.72508-02-,72508-02-,72508-02-, 1250802~ 7250802~ . T2508-02-, 72508-02 .

7 - 12508-02-,72008-02~ 72508-02-.10228-01-.10228-01 -, 10228-01-.10228-01

8 -.72508-02-.72508-02-.72508-02-, 7250802, 1022801~ 10228-01-,10228-01

§ -.72008-02- .7250R-02-.72508-02-.72508-02-,72508-02-, 72 50B-02-,72508-02
10 -.T2508-02-.72508-02-. 1250B-02-,72508-02~ ,72508-02-,T2508-02-. 72500-02
11 -.7250B-02-,7250R-02-.72508-02-,725058-02-,0250R-02- , T2508-02-. 7250802
12 -.72508-02-.92508-02-.72508-02-,72508-02-.72508-02-,72508-02- . 7250802
13 -.72508-02-,72608-02-,72508-02-, T250R-02-,72508-02~. 72508-02~-, T250R-02
14 -, 72508-02-.72508-02-,72508-02-. 72508-02-.72508-02-,725608-02-, 7200802
15 -.12508-02-,72508-02- , 72508-02-,72508-02-,72508-02~ ,72508-02-.72508-02
18 -.72508-02-,72508-02-,72508-02- 72508 -02~, 7250802, 725 08-02- . 7250802
17 - 72508-02-.72508-02-,72508-02-. 72508-02-,72508-02-. Y2508-02-. T2508-02
18 -.72508-02-.72508-02-.72508-02-.72508-02~, 72508-02-,725600-02-,72508-02
18 -, 72508-02-.72508-02-,70508-02-.72508-02-,72508-02- . 7250802, 72508-02
24 -.72508-02-.7250R-02-.7250R-02- . 7280R-02-, 14508-02-,72508-02- . 7250802
it Any Key to Continue ....

11 -.72508-02-,72508-02-,72508-02 -, 12648-02-, TE508-02~, 12508-02 - . 1250802
12 -.72508-02-,7250R-02-.72508-02- , 7 2508-02-,72508-02-, 7250802~ . T2508-02
13 -.725(0R-02-,72508-02-,72508-02- . 72608-02-,72508-02-. 7250802, T2008-02
14 -, 72508-02-,72608-02- ,7250R-02~, 7250802~ T250R-02~ ,7250R-02- . 72508-02
15 -,72508-02-.72508-02-, T2508-02-, 72508 -02-.72508-02- . T2508-02- . T2508-02
16 -.70508-02-,72508-02-,72508-02-. 7250R-02- . 72508-02-. 7250802~ . 72508-02
17 -.7E50R-02-.72508-02-,72508-02-,72608-02- . 70608-02-,72508-02-. T2608-02
18 -.72508-02-,72508-02-.72508-02~ , 12508-02-, VA5 0B-02- . T250R-02-. 7250802
19 -, 7250R-02-,7250B-02-,72508-02- . 7250802, 7260802~ , 725 0R-02- , T250R-02
20 -.72508-02-.7250R-D2~, 7250802~ 7280802~ 72508-02-, 7250802~ . 2250R-02
Bit Any Bey to Contimue ...,

X u 2 (4] 26 u 28
z1 -.72508-02-,72508-02-.7260R-02-, 7250802~ ,7250R-02-, 7260802~ T2008-02
2% -.7250B-02-,72508~02-,72508-02-,72508-02- , 72508~ 02~ . 250802~ T2508-02



Ld =~ TEOUE~YE-y LEOVB-UE=  TEOUB-UL= s [ LDUB-Uh= [ GDUB =L~ [ LOVB=Ua- 4 fLBUD-UL

' 24 -,72508-02-.7250R-02-.12508-02-,72508-02-,74508-02-,72508-02-, 7250802
25 ~.10228-01-.10228-01-.1022R-01-,1022R-01-, 1022R-01-,10228-01-.10248-01
16 -.10228-01-,1022R-01-,10228-01-,1022R-01-,10228-01-,10228-01- 1022804
27 -.102%E-01-,72508-02-. T250R-0%-, 1022E-01-,10228-01-,10228-01-.10228-01
28 -, 10228-01-,7250R-02-,72508-02-.12508-02- . T2508-02~, T2508-02-.1022R-01
29 -,10228-01-.1028B-01-,1022R-01-,1022R-01-,10228-01 -, 10228-01-.10228-01
30 -, 72508-02-,72508-02-,72508-02-,T2508-02-,72508-02- . 7250802, 7250802
31 -,72508-02-,T2508E-02-, T2508-02-,7250R-02-.72508-02- . 7260802, 7200802
Hit Any Key to Continue ...

3t -, 72508-02-.72508-02-.72508-02-,7250R-02-.72508-02-, 72508-02-. 72560802
Hit Any ey to Continue ...,

29 30 3 31
1 -.12508-02-,72508-02-. T250R-02-,60008-01
1 - 1022B-01-,10228-01-.72508-02-.8300B-02
3 -,72808-02-,7250R-02-,T2508-02-.16408-01
4 - 1350R-02-,72508-02-. 7050802, J460R-01
5 -.12508-02-,72508-02-,10228-01-,52508-01
6 -.1022B-01-,10228-01-.10228-01-,49308-01
T -.72508-02-.10228-01-,10228-01-,57608-01
$ -.72508-02-,10228-01-,1022E-01-.63608-01
§ -, 10228-01-,10228-01-,10228-01-, 7670R-01
16 - 10228-01-, 10228-01-. 1022801~ 7670R-01
11 -, 10228-061-.1022R-01-, 10228-01-. 76008-01
12 - 1022B-01-,10228-01-,72608-02-,75708-01
© 13 - 1022B-01-.10228-01-, 7250802, 93608-01
1 -, 10228-08-.10228-01- . T250R-02-.1022
15 -, 1022R-01-,10228-01-.72508-02-.9910k-01
16 -.1022B-01-,1022E-01-.12508-02-, 1045
17 -, 10228-01-.10228-01-, 7250R-02-. 1065
18 -.1022R-01-,1022R-01-. 7250E-02-. 9890801
19 -.10228-01-,10228-01-.72508-02-,4T108-01
20 -.T250%-02-.10228-01-, 7250R-02-1,059
. Kit Any Rey to Continue ...,

- 11 -,10228-01-,10228-01-.10228-01-,76008-01
12 -, 10228-01-,10228-01-,72508-02-, 7570801
13 - 10228-01- . 1022R-01-, 7250802, 9360801
14 -, 10228-01-,10228-01-,72508-02-.1022
15 -, 10228-01-,10228-01-.12508-02-.99108-01
16 -, 1022B-01-.10228-01-.72508-02-,1045
17 -.10228-01-,10228-01-,72508-02-.105%

1§ -.10278-01-.10228-01-.72608-02~, 90908-01
1§ -.10228-01-.10228-01-.72508-02-.97108-01
20 -,72508-02-.1022R-01-,72508-02-1,058

Hit Any Eey to Continue ....

29 30 ! 3
11 -.12508-02-,10228-01-,1022B-01-.1151
22 -.12508-02-.10228-01-,10228-01-.12383
23 -.72508-02-, 72508-02-.10228-01-, 1458
24 -, 72508-02-.10228-01-.10228-01-.1108
285 -.12508-02-,10228-01-,1022R-01-,80708-01
26 -, 12508-02-,72508-02-,1022E8-01-,56908-01
27 -.10228-01-,10228-01-,10228-01-,52308-01
28 -.1022B-01-,10228-01-.10228-01-.226808-01
29 -.10228-01-,72508-02-.7250R-02-,13608-04
30 -,72508-02-,10228-01-,72508-02-.81008-02
31 -, 12508-02-.72508-02-.72508-02-.10008-03
Bit Any Eey to Continue ....
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Bit Any Eey to Continue ...,

A
22
2
2
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26
27
28
29
30
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! 2
775.0 785.0
785.0 785.0
785.0 795.0
795.0 745.0
785.0 805.0
785.0 805.0
785.0 §05.0
795.0 805,0
305.0 805.0
805.0 BO5.0
865.0 205.0
805.0 805.0
805.0 805.0
305.0 805.0
805.0 §05.0
805.0 805.6
8080 805.0
305.0 815.0
Bos.0 815.0
805.0 815.6
Any Eey to Continue
805.0 805.0
805.0 805.0
805.0 805.0
805.0 §05.0
805.0 805.0
805.0 805.0
805.0 805.0
805.0 815.0
805.0 815.0
805.0 815.0

i 2
805.0 815.0
805.0 815.0
Bos.0 815.0
815.0 815.6
815.0 815.0
815.0 825.0
B15.0 825.6
825.0 825.0
835.0 835.0
235.0 845.0
35,0 845.0

Rit Any Hey to Continue
845.0 845.0
Bit Any Eey to Continue

8 9
815.8 §15.0
815.0 825.8
825.0 825,90
825.0 835.0
R35.0 835.0
8350 835.0
835.0 835.0
835.0 835.¢
835.0 835.0

i

3
185.0
795.0
98,0
805,40
805.0
805.0
805.9
805.0
8150
815.0
815.0
815.0
85,0
15,0
f15.0
815.0
815.¢
8415.0
815.0
815.0

(Y]

815.0
§15.0
815.0
815,
815,90
815.0
g15.0
815.0
815.0
§15.0

]

. 815.0

818.0
815.0
825.0
825.0
§25.0
825.0
835.0
845.0
845.9
855.0

855.0

[RN N}

1
B15.0
825.0
825.0
835.0
835.0
835.0
g35.0
815.0
845.0

{
195.0
185.9
805.0
80§.0
815.0
85,0
815.0
815.0
815.0
815.0
815.0
e
§15.0
B15.0
815.d
B825.0
825.0
825.0
825.0
825.0

815.0
8i5.0
815.0
815.0
815.0
825.0
825.0
825.0
28,0
825.0

825.0
825.0
825.0
825.0
825.0
838.0
835.0
835.0
845.0
855.0
855.0

B58.0

)
§15.0
§2t.0
825.0
835.0
§35.0
g36.0
835.0
845,40
B45.0

EH

§
7850
803.0
805.0
815.0
815,10

13,0

815.0
825.0
825.0
8280
825.0
825.0
825.0
828.0
i25.0
825.0
B25.0
8250
§25.0
825.0

825.0
825.0
828.0
825.0
825.0
g25.0
825.0
825.0
825.0
825.0

825.0
825.0
B25.0
835.0
835.0
835.0
B35.0
845.0
855.0
855.0
865.0

B850

12
825.0
825.0
835.0
835.0
835.0
845.0
845.0
B45.0
B45.0

]
805.0
805.0
B15.0
815.0
825.0
825.0
825,40
825.0
825.0
825.0
825.0
825.0
825.0
825.0
835.0
Bis.0
835.0
835.0
835.40
835.0

825.0
825.0
825.0
825.0
§35.0
835,40
835.0
835.0
835.0
835.40

815.0
83b.0
B35.0
815.0
835.0
8450
845.0
855.0
855.0
86%.0
865.0

865.0

1
825.0
825.0
835.0
835.0
835.0
845.0
B45.0
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§55.0
B35.0

13
£35.0
855.0
885.0
855.0
B55.0
855,10
865.0
8€5.0
875.0
885.0
§85.0

B85.0

20
§3g.0
BE.0
845.0
g55.0
855.0
855.0
855.0
855.0
855.0
865.0
Bes.0
865.0
885.0
865.0
865.9
865.0
865.0
865.0
Bes.0
geg.0

885.0

059\
845.0
845.0
815.0
885.0
855.0
$55.0
855,90
865, 0
855,90
859.0

845. 0
845.0
8850
§55.0
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5 B55.0 865.0
§ B65.0 866.0
T 885.0 865.0
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20 875.0 815.0
Bit Any Eey to Comtinue
11 865.0 868.0
12 885.0 §65.0
13 885.0 §65.0
14 865.0 865.0
15 865.0 865.0
16 865.0 §75.0
17 885.0 875.0
18 865.0 875.0
13 865.0 875.0
20 875t 875.0
Bit Any Eey to Continue
22 2}
21 8750 875.0
22 875.0 875.0

855.0
855.0
855.0
855.0
855.0
865.0
855.0
855.0
¥
855.0
855.0
885.0
865.0
B65.0
865.0
875.0
875.0
885.0
885.0
885.0

vat

833.0

XK

U
B45.0
855.0
885.0
865.0
865.0
B65.0
865.0
865.0
865.0
875.0
8750
875.0
875.0
875.0
875.0
875.0
875.0
878.0
878.0
875.0

875.0
75,0
875.0
875.0
875.0
875.0
875.0
875.0
875.0
875.0

(RN

U
875.0
875.¢

#d9. 9
855.0
855.0
855.0
855.0
855.0
865.0
855.0
855.0

18
865.0
865.0
885.0
885.0
8650
865.0
875.0
875.0
885.0
835.0
8850

835.0

25
845.0
855.0
864.0
865.0
865.0
§68.0
8ri.0
815.0
§75.0
815.0
875.0
875.0
875.0
875.0
875.0
875.0
878.0
875.0
875.0
a15.0

g75.0

8750
875.0
§15.0

875.0
875.9
875.0
875.0
875.0
818.0

1]
875.0
875.0

859U
858.0
§55.0
865.0
865.0
865.0
B65.0
865.0
865.0

19
885.0
865.0
8650
865.0
865.0
875.0
8780
885.0
885.0
895.0
895.0

888.0

28
855.0
855.0
865.0
865.0
85,0
LY
875.0
875.8
875.8
875.0
875.0
875.0
878.0
8750
875.0
885.40
885.0
885.0
885.0
885.4

§75.0
8750
875.0
§75.0
875.0
885.0
883.0
885.0
885.0
B8k.0

26
B85.0
885.9

809U
B65.0
865.0
B65.0
865.0
885.0
865.0
865.0
885.0

4
865.0
B65.0
865.0
865.0
875.0
875.9
875.0
885.0
B35.0
895.0
5.0

§65.0

27
855.0
865.0
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Any Eey to Continue
875.1 78,1
815.7 395.1
815,17 875.7
815.1 §95.7
8475.1 975.1
875.1 975.7
915.1 9750
975.1 875.7
918.1 §75.7
975.1 §78.1
Kit Any Bey to Continue
8 4
975,17 475,17
975,17 875.7
§75.1 975.,1
976.1 §75.1
915.1 8.1
§75.1 475.1
9151 995.1
875.1 975.1
8157 378.7
5.1 875.1
975.7 975,17
Bit Any Eey to Continue
5.1 875,17
fit Any Eey to Continue
18 14
815.1 975,17
975.17 975.1
9751 975.1
8787 8757
974,17 915.1
$15.1 815.1
918.7 815,17
915.1 315.1
375.1 875.1
975.1 5.1
875.1 978.7
975.1 §15.1
875.7 875.,1
9787 9751
875.1 9787
375.1 8151
975.1 5.1
975,17 975.7
975.1 975.1
975.7 §15.7

Yid,1
915.7
§75.1
§75.1
§15.1
§78.7
415.9
4781
9757
9749
975,7

475,17
875.7
5.7
§15.1
85,7
75,1
475,
§75.1
§76.7
75,9

IR

10
§15.7
§74.1
475.1
41519
875,7
§15.7
9157
475,
975.1
375.7
§75.7

975.7

(RN

17
975.7
§15.9
9761
976.1
978.7
§75.1
9757
45,1
75,7
415,17
475.1
976,17
§75.1

975.1

9751
§758.1
978.7
975.1
§75.7
§78.7

Hit Any Eey to Continue ....

1

§76.7
N

978.1

75,1

91041
975.1
975.7
8751
78,1
975.7
8731
475.7
478,
5.7
975.1

$75.7
975.7
9475.9
8750
9731
4751
818.7
74,7
415,17
975.1

11
75,7
975.1
§15.7
875.7
§75.1
§78.1
918.1
§75.7
§74.9
§78.7
975.7

978.7

18
9751
§75.7
975.7
§76.1
§75.1
9757
§76.9
975.7
9757
§75.7

9757

876,17
§78.7
§78.7
974.1
976.7
9787
$75.7
9%5.1
978.7

976.1

4idi
§75.7
875.1
§75.1
975.17
§95.7
975.1
9751
915.1
5.7
475.7

975.7
815.1
975.7
8.7
74,9
§75.1
975.1
975.1
§15.7
5.7

12
8757
§75.1
§15.1
978.7
475.7
875.1
§75.7
§75.1
875.1
978.7
5.7

75,7

19
§75.1
975.7
975.7
§75.7
§78.7
875.1
§75.1
78,7
8751
975.1
975.7
§78.7
§75.1
976.7
978.7
978,17
LN
975.1
875.1
§75.7

§78.1

Juri
875.7
475.7
§15.1
915.1
975.1
§75.1
4181
975.1
§75.9
§75.9

9735.1
975.7

A

§78.7
478.1
415.1
§15.1
9151
9?5'7
§75.1

11
8751
975.7
8757
§15.7
976.7
§76.1
§75.1
§875.1
974.7
§18.1
§15.7

976.7

!
A
918.7
§75.1
978.7
§78.1
8751
9757
5.7
8.
975.1
975.7
§75.7
§75.7
418.7
§75.%
975.1
975.7
975.1
975.7
§15.7

§76.1

FRE N
375.1
415,17
8951
975.1
§75.1
§75.1
§75.1
975.1
975.1
§15.1

875.1
§715.1
875.17
975.1
875.1
§18.1
875.1
975.1
875.1
915.7

14
9187
§75.1
§75.1
975.7
875.1
§78.17
975.1
§75.1
5.1
975.1
975.1

§15.7

il
9787
978.1
975.1
§75.7
975.7
§78.7
975.9
§75.7
95,7
978.7
975.1
978.7
975.1
9787
§75.7
75,7
915.7
975.7
975.1
975.1

§78.1




o
- 28

Bt

it 875,17 Y75.7
13 875,71 §75.7
1 878,71 875,17
15 8787 875,17
16 975.7 975,17
1O9Tsa 975.17
18 975.1 875,17
18 8757 9757
i 875" 957
Hit Any Eey to Continue
15 16
i1 9157 8757
22 8157 975.7
23 975 §75.7
4 915.7 875,17
25 9 97%.1
6 975.7 975,17
975,17 875.1
975.7 875.1
29 9159 975.7
30 975.7 915.7
31 9159 5.7
Hit Any Eey to Continue ..
3918, 975.7
Hit Any Bey to Continue
22 21
1 8787 97157
2 915,97 975.1
39787 §75.1
{ 975.7 §75.7
5 975,17 §75,1
6 975.1 975,17
7 9757 9787
8 875,17 975.7
§ 9 .7
10 978,71 875.7
11 815.7 175.1
12 9.7 975,17
13 9757 875.7
14 §75.7 975.7
1§ 875,17 875.7
16 §75,7 878,17
17 9757 §75.7
18 875.7 978.7
19 9757 975.7
0 975 975,7
#it Any Eey to Contimue
11 975.7 975,17
12 975.7 875.7
13 97,7 975.7
975,17 875.7
15 8757 975.7
16 §75.7 §15.7
17 878.7 815,17
18 915.7 975.1
15 §75.7 §15.7
2 9757 975.7
Bit Any Eey to Continue
22 2]
21 9157 875,17
2 9157 §75.7

uth,
915.7
975.7
875.1
975,17
875,17
875,17
8787
978.7

[ARN]

11
§15.1
4757
§75.1
975.7
8.7
§75.1
§75.1
§75.1
§75.1
915.7
§75.1

‘e

875.7

U
§75.7
875,71
§15.1
$75.7
§75.1
815.7
75,1
875.7
5.7
§75.7
9%5.7
975.7
9751
§78.7
8751
8757
§75.7
§78.7
§15.7
9757

975.1
978,7
975.7
§15.7
§78.7
§75.1
975.7
§15.7
§75.7
s

b4
975.1
8751

§to.1
975,17
975.1
U
§75,1
975.1
4787
975.7
§75.1

18
§75.7
4781
975.1
§75.1
$15.1
$15.7
8759
§75.7
5.1
975.1
15,7

875.1

5
875.1
975.1
§75.1
9757
§78,1
§76.1
§75.7
§75.1
915,17
§15.7
LH
§78.1
978.7
975.7
§75.7
4751
975.7
§75.7
8181
5.7

878.7

9757

§15.1

88,7

975,17
975.1
a75.7
§75.7
§75.1
ars.7

]
5.7
5.7

§76.1

yid.i
975.1
875.7
§75.1
975.7
§75.7
78,1
975.7
88,7

19
1757
§75.7
§15.7
§75.1
875.7
875,17
9781
§78.7
§15.7
9787
§75.7

.1

26
5.7
915.7
§75.7
§78.7
478.1
§18.7
§75.7
975.7
975.7
975.7
9757
9757
§75.7
§75.7
§75.7
§75.7
§75.7
§75.7
3757
975.7

976.7
975.7
§75.7
§r8.7
8757
§15.7
978.7
§78.7
§75.7
§76.7

28

§75.7

Yivi
4187
78,7
§75.7
85,7
§75.1
9787
§75.7
78,7

20
975,17
§75.1
§78.7
§75.1
975.7
76,1
§75.7
§75.7
§15.1
$15.1
§75.7

15,1

i
.1
§75.7
975.1
975.7
975.7
875,17
§75.1
§75.1
§75.1
§15.1
§75.1
§75.7
§75.1
§75.7
9759
978.7
9757
§75.7
§75.7
$15.7

975.7
§75.7
975.1
§15.1
95,7
§75.1
9757
§78.7
8757
§75.1

o
976.7
§Ta.1

b
§75.7
975.1
975.7
878,17
975.7
875.1
§75.7
LY

il
975.1
$75.1
§78.7
9.7
878.7
§78.7
975.1
§75.7
§78.7
887
9%5.7

§75.1

28
§75.1
§78.7
§75.1
3781
§75.1
9.7
§75.1
§75.7
9757
§15.7
978.7
§758.1
9757
978.7
§75.7
975.7
875.7
§75.7
§75.7
§75.7

9757
75,7
975.7
78,7
§15.7
§75.7
§15.7
975.7
8157
9757

28
§15.7
§75.,7



i AT K 4ib.1 ¥1h.1 Yib,i FT0. 0 Wi T

24 975.7 875.1 975,17 975,17 915.7 975.7 975,17
25 875.7 975.1 9787 975,17 §75.1 975.1 875,17
26 975.7 818,71 975.1 957 975.1 975,17 875,17
7 9151 995.7 975,17 §15.7 975.1 3751 975,17
28 915.1 §75.1 415,17 975.7 975.7 975.7 875,17
29 151 978.7 - 975,17 978.1 475,17 5757 §75.1
30 915.7 978.7 975,17 975.7 975.1 475.1 418.7
9151 975,17 8751 995.1 978,17 8787 9757
Rit Any ey to Comtinue ....

1 975.7 $75.1 875.7 978,17 §75.7 4787 978,17
Hit Any Eey to Continue ....

28 10 3 kY
19157 §75.1 975.9 975,17
2 9151 78,17 9157 875.1
18150 5751 975.7 975,17
§ 818.1 975.1 875.1 §75.1
5 975.1 378.1 §75.1 978.9
6 9757 9759 975.7 §75.1
7 9150 5.0 995.1 875.7
i 975.17 875.1 975.7 875.7
§ M50 875.1 8751 875.1

10 975.7 §75.7 §78.17 475,17
11 4957 975.9 975.1 975, 1
12 9757 §75.7 478.1 475.,7
13 975.7 975.7 975.1 975.7
14 495.7 875.7 975.1 875,17
15 975.7 §75.1 §78.7 3781
16 995.7 975.7 §75.1 975.17
1T §75.7 9751 8151 875.9
18 4157 §78.1 975.1 §75.1
1§ 995.7 875.17 LIEN 875.9
0 $75.9 915.7 975.1 975,17
Hit Any Rey to Continue ...,

COL1E WS §75.1 875.7 §78.7

12 75,7 978.9 975.1 975.7
11 §75.7 975,17 975.17 §75.1
14 995.1 975.7 978,17 975.7
15 975,10 975.1 a7 375,17
15 $75.17 9751 875.7 815.7
11 975.7 §75.1 975,17 9781
18 975.1 975.1 575.1 875.1
13 975.1 §75.7 475.1 975,17
20 978.7 975.7 975,17 875.1
Hit Any Hey to Continue ....

29 i k)| k7
2 4157 915.7 §75.7 §75.7
22 915.7 978.1 §18.7 9751
1 9757 915.1 975,17 e
24 995.7 a75.7 818.7 975,97
25 8757 374.9 975.17 §715.7
26 975.7 978.1 975.7 975.1
2 8150 81587 975.1. §18.7
i s 9159 978.7 875.7
29 4150 918.7 875.1 915.7
i 957 975.7 975.1 78,1
918 975,17 875,17 975.1
Hit Any Eey to Continue ....
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1

1

1 2
1 261.0 1.0
1 281.0 5.0
3 2850 2610
4 LY 261.9
5 261.0 261.0
§ 261.0 261.0
T 61,0 261.9
5 2610 261,90
9 261.0 261.0
10 281.0 1.0
11 261.0 261.0
12 261.0 261.0
13 261.0 261.9
2681.0 261.0
261,0 261.0
18 261.0 261,08
17 161.9 261.0
18 261.0 261.0
19 261,90 261,10
20 261.% 261.0
Bit Any Bey to Continue ..
11 261.0 261,80
12 261.0 261.0
13 261.0 261.0
14 261.0 261.0
15 261.0 261.0
15 261.0 261.0
17 261.0 61,0
18 261.0 261.9
261.9 261.0
20 261.0 261.0
Hit Any Eey to Continue ...
1 2
21 261.0 281,08
22 2810 61,0
23 161.0 261.0
4 2510 261.0
25 261.0 261.0
26 281.0 251.4
27 261.0 261.0
i 261.0 61,0
23 281.0 261.0
0 2810 61,0
3t 261.0 261.0
Hit Any Eey to Comtinue ..
3 2610 261.0
_. Hit Any Eey te Continue
8 §
1 261.0 261,0
2 I61.0 261.0
3 261.0 261.90
4 281.0 261.0
5 610 261.0
§ 261.0 261,40
T 3850 195.0
8 3950 35,0
9 85,0 395.0

3
L0
HIN
261.0
261.0
2610
261.0
i61.0
261.0
261.0
261.0
261.0
2610
2610
261.0
281.0
2619
2610
2610
261,90
2619

261.0
261.9
261.0
61,0
2610
261.0
261.0
261.0
261.0
261.0

.

]
261.0
261.0
261.0
261.0
1.0
610
261.0
61,9
2650
L0
i61.0

2610

10.
261.0
261.9
261.0
261.0
1.0
2610
395.0
395.0
185.0

i
61,0
61,0
21,0
TR
U0
61.0
180.0
380.0
180.0
80,0
180.0
380.0
380.0
380.0
180,40
180.0
380.0
180.0
8e.0
80.0

180.0
180.0
180.0
30,0
180.0
80.0
388.9
380.0
380.0
180.0

180.0
180.0
380.0
3800
180.0
1.0
261.0
81,0
61,0
261,90
261.0

10

11
261.0
281.0
261.0
61,0
2610
261.0
385.0
385.9
3950

12
261.0
261.0
1.0
261.0
261.0
261.0
395.0
98,0
195.0

1.0
1.0
2610
2810
281.0
2610
395.0
395.0
3859
195.0
395.0
395.0
385.0
385.0
395.0
95,0
3850
198.0
385.0
195.0

395.0
385.0
185.0
85,0
3950
395.0
385.0
395.0
185.0
3950

385.0
135.0
85,0
395.0
195.0
251.0
261.0
261,90
261.0
i81.0
HIN

261.0

¥
261.0
261.0
261.0
61.0
261.0
76,0
376.0
376.0
195.0

261.0
161.0
0
261.0
261.0
261.0
386.0
385.0
385.0
185.0
388.0
135.0
395.0
185.0
385.0
1850
385.0
5.0
393.0
1950

1380
395.0
135,90
15,0
195.0
185.0
385.0
150
395.0
15,0

185.0
396.0
135.0
385.0
395,40
261.0
261.0
261.0
81,0
261.0
261.9

261.0

14
i61.0
2610
261.4
1.0
261.0
116.0
376.0
176.0
At

i

VErTicAL

Permenbierry



14
11
12
1
14
15
t6
11
18
19

W

Hit

1
1
13
14
1§

Y
-

18
19
1

i

il

23
2]
5
26
27
it
28

3

k)

i

Qo 3 o AT gem B p3 W

498,00
85,0
8
185.0
1850
198.0
3950
195.0
195.9
1959
385.0

85,0
3850
195.0
385.0
195.0
395.0
95,0
385.0
395.0
385.0

10
185.0
185.0
18%.0
395.0
85,0
261.0
261.0
261,90
261.0
261.0
261.9

281.0

(XEX]

1
{381
261.0
261.0
261.0
261.0
378.0
376.0
6.0
KT
3.0
KT
.0
4.0

1540
KLT

4.0
354.0
HIR]
3840

395.0 390,
395.0 395.0
395.0 3850
3859 395.¢
395.0 195.0
.0 395.90
395.0 09.0
395.0 195.0
395.¢0 388.0
345.0 345.0
1%5.0 385.0
Any Eey to Continue ...,
1%5.0 395.¢
195.0 395.0
195.0 395.0
195.0 195.0
395.¢0 3%5.0
395.0 408.90
395.0 85,0
135.0 188.0
395.0 395.0
395.0 1450
Hit Any ey to Continue
§ g
195.¢ 385.0
395.0 395.0
45,0 3%5.0
195.0 185.0
38,0 395.0
261.0 i61.0
261,90 251.0
261.9 261.0
61,0 261.0
261.0 261.0
261,10 261.0
"~ it Any Eey to Continue
261.0 261.0
Bit Any Eey to Continue
15 16
261.0 261.0
261.0 261.0
261.9 261.0
261.0 261.0
261,90 61,0
315.0 376.0
376.0 376.0
6.0 6.0
54,0 354.9
54,0 54,0
360.0 3540
354,10 54,0
282.0 3540
/4.0 3540
354.0 513.90
354.0 3540
54,0 354.0
3540 5.0
354,0 34,0
54,0 3540

154.0

Hit Any Eey to Continue ....

11

360.9

4.0

KT

390
195.0
385.0
198.0
1850
68,0
395,0
Hi.0
385.0
3950
1%5.0

195.0
395.0
395.0
395.0
389.0
145.0
385,90
145.0
195.0
395.0

1t
395.0
195.0
3850
A
3%5.0
281,90
261.0
2610
261.0
261.0
1.0

261.0

18
261.0
1.0
261.0
261.0
1.0
36,0
376.0
376.0
54,0
354.0
3540
140
HLo
B
261.0
4.0
3540
B0
FLIA
3540

54,0

$92,Y
286.0
614.0
345.0
385.0
"
345.0
335,40
360.0
395.0
395.0

186.0
5140
395.0
385.0
1.0
45,0
3195.0
50,0
195.0
345.0

12
395.0
1950
3850
195.0
354
261.0
61.0
261.0
261.9
261.0
1819

261.0

1§
21,0
1.0
1.0
281,90
261.0
176.0
316.0
6.0
4.0
#LO
4.0
LT
TR
54,0
840
354.0
3540
1540
B0
354.0

3540

FENIY
85,0
95,0
395.0
195.0
195.0
395.0
135.0
195,40
195.0
395,08

395.0
3950
195.0
3950
185.0
5.0
185.0
335,90
395.0
3850

13
395.0
3850
185.0
195.0
185.0
261.0
2610
810
461.0
261.0
26i.0

261.0

a0
261.0
81,0
261.0
1.0
1.0
261.0
333.0
.
e
REEN |
333.0
EEER
EXENY
1L
3.0
00
HLo
1330
KXER
3.0

1.0

V¥V
354.0
384,0
354.¢
54,0
384.0
154.0
354.0
417.9
1540
354.0

154.0
354.0
4.0
354.0
354.0
34,0
3840
11.0
354.0
1540

14
1540
4.0
1540
3540
540
261.0
261.0
261.0
281.0
810
261.0

261.0

il
261.¢
261.0
281.0
261.0
2610
261.0
3.0
KXEN]
EXRN
KEEN
N
1.0
nd
.0
wnLe
1340
3.0
130
EHNY
1.0

133.0




1
13
4
H
1€
17
18
1§
20

il
'
i3
24
25
26

Y

8
29
3
i

040
354.0
1540
154.0
354.0
4.0
4.0
1540
3540

17
54,0
35440
354.0
3584.0
4.0
6.0
261.0
L0
261.0
261.0
2610

Hit Any Eey to Continue ...

31
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o

10
1
12
I
H
15
18
"

18

19
Al
Rit

1
12
13
u
1%
16
11
18
19
i

il
(4]

kYN KET A
282.0 354,90
354.0 354.0
kTN 513.0
54,0 3540
IN 354.0
354,90 354,10
364.0 54,0
3540 354,90
Hit Any Eey to Continue
th 16
3540 54,0
54,0 154,90
354.0 354,0
354,90 34,0
3540 540
261.90 261.0
261.0 261.0
261.0 261.0
261.0 261.0
261.0 261.0
261.0 261.0
261 .0 261.0
Wit Any Hey to Continue
22 23
261.0 26,0
261.4 261.0
261.0 261.0
261.¢ 261.0
261.0 261.0
281.0 261.0
1330 0
KEMR 333.0
3133.0 333.0
333.0 133.40
333.0 333.0
333.0 1330
3330 KRk
3.0 0
3330 133.0
330 333.0
3339 380
N0 3.0
3.0 1330
333.0 3330
Any Eey to Continue
333.0 133.0
333.0 3.0
3.0 333.0
3 e
133.0 3330
3330 3.0
3330 133.0
3.0 330
333.0 333.0
131.9 1330
Bit Any ey to Continue
22 23
3.0 33,0
333.0 333.0

261.0

RNl

24
261.0
281.0
261.0
261.0
261.¢
1.0
333.0
133.0
333.0
1330
EEX R
.0
3.0
3.0
3.0
333.0
KKER]
333.0
A
EEX R

3.0
3.0
330
3.0
31330
3330
3330
3.0
3.0
%0

XN}

U
3.0
1330

ST
154.9
354.0
1.0
3540
154.0
354.0
354.0
3540

18
354,08
3540
H7.0
407.0
54,0
261.0
261.0
261.0
2810
261.9
2§1.0

261.0

2
261.0
261.0
1.0
61.0
261.0
281.0
10,0
3180.0
0.0
380.0
80.0
380.0
0.0
380.0
0.0
180.0
380.0
380.0
380.0
380.0

380.0

3800

30,0
380.0
380.0
380.0
380.0
180.0
180.0
380.0

25
380.0
80,0

FHENYY
354.0
354,90
3540
4.0
154.0
3540
354.0
3540

19
3540
354.0
4079
407.0
107.0
61,0
261.0
261.0
261.9
1.0
261.0

1.0

)}
261.0
261.0
i81.0
261,80
261.0
&61.0
380.0
80,9
380.0
180.0
380.9
380.0
380.0
380.0
380.0
380,90
380.0
180.0
0.0
380.¢

0.0
0.0
3800
380.0
180.0
386.0
3g0.0
180.0
80,0
380.0

it
3800
180.0

Godau
3430
1350
333.0
33,0
3530
130
310
33,0

il
133.0
333.0
407.0
47,0
1010
261.0
261.0
261.0
261.0
281.0
261.0

161.0

a
261.0
261.0
261.0
1.0
261.0
261.9
180.0
380.0
380,0
380.0
380.0
180.0
380.0
380.¢
380.0
380.0
80,0
380.0
180.4
180.0

80,0
80,0
380.0
180.0
380.0
380.0
180.0
380.0
180.0
380.0

]
380.0
380.0

ddia
1350
3350
1330
BRI
330
3130
130
33,40

il
133,60
133.0
407,90
407, 0
4010
261.0
261.9
61,0
61,0
81,0
L0

261.0

28
281.0
261.90
261.0
61,0
261.0
261.0
i8c.0
380.0
38.0
38d.0
0.0
380.0
380.0
380.0
380.0
180.0
38e.0
80,0
80,0
380.0

380.0
380.0
380.0
380.0
180.0
80.0
380.0
180.0
380.0
380.0

8
380.0
1800



ARt

. Hit

R

104y
107.0
107.0
51,0
2600
261,90
261.0
261.0
281.0

2640

[RXX}

3t
261.0
261.0
AN
161.0
2810
81,0

. 380.0

180.0
80.0
80,0
380.0
380.0
330.0
380.0
80,0
380.0
180.0
380.0
380.0
380.0

380.0
380.0
80,9
380.0
80.0
g0
380.0
380.8
180.0
0.0

[(RENS

i
380.0
380.0
380.0
380.0
380.0
281.0

261.0

1.0
281.0
261.0
2%1.0

PRI TN 46¢.0
20 4070 £07.0
25 . 401.0
25 6.0 61,0
21 261.0 61,0
18 Z61.0 261.0
29 61,0 261.0 -
KA Y 261.0
3260 261.0
Hit Any Eey to Continue ...,
312610 261.0
Hit Any Rey to Continue
9 30
1 261.0 261.0
2 1.0 281.0
3 261.0 261.0
i 2610 161.0
5 281.0 261.0
£ 281.0 261.0
7 380.0 380.0
§ 380,90 30,0
3 380.0 380.0
it 380.0 380.8
11 380.0 380.0
12 380.90 380.¢0
380.0 380.0
14 380.0 380.0
15 380.0 80,0
16 380.0 380.0
17 380.¢ 380.0
18 380.0 380.0
19 380.0 380.0
0 380,90 180.0
Any Eey to Continue ...
380.0 180.0
12 380.0 380.0
13 380.0 380.0
380,80 380.0
15 380.9 380.0
18 80,0 380.0
1T 0.4 380.0
18 380.0 380.9
19 8.0 180.0
0 0.0 380.0
Bit Aoy Zey to Continue
29 a0
21 380.0 380.0
21 380.0 180.0
23 180.0 g0.0
4 380.0 380.0
380.0 380.0
26 261.0 261.0
27 1.0 261.0
28 281.0 81,0
29 261.0 261.0
30 Z61.0 261.0
31 26L.0 261.0

Hit Any Eey to Continue ....

30Uy
180.0
180.0
61.0
861.0
1N
261.0
2610
261.9

161.0

EH
181.0
261.0
161.0
261.0
41.0
81,0
380.0
8.0
380.9
380.0
380.0
380.0
186.9
80,0
80,0
180.0
380.0
380.0
180.0
380.0

380.0
180.0
80,0
380.0
380.0
180.0
0.0
180.0
180.0
180.0

i
380.0
380.0
380.0

3809

380.0
261.0
i1.0
261.0
261.0
261.0
261.0

IBULY
380.0
3800
L.
261.0
261.0
it
261.0
261.0

261.0

SOV
380.0
3g0.0
261.0
1.0
261.0
861.0
261.0
81,0

L0

LIENRY
80,0
180.9
261.0
2610
261.0
61,0
261.0
281.0

21,0




NAP OF PERMJ (GPD/FT*I)

OO0 =3 O €7 S €D [N3 e

F Ty S P T
W Ao ™I o G e G D e gD D

i
it

11
12
13
14
15
14
17
18
19
20

21
il
2

1]

5
a3
A
8
29
30
£
Bit

i
Hit

i

1

3
26L.0
268.0
261.0
281.0
161.0
61,0
268.0
261.0
261.0
261.0
261.9
2610
261.0
261,90
261.0
261.0
261.0
261.0
2610
2610

6L
261.0
261.0
261.0
26%.0
261,90
261.0
261.9
281.0
261.0

(RN

J
1.0
261.0
261.0
2810
261.0
261.0
261.0
261.0
261.0
261.0
261.0

2610

[ EEX)

10

261.¢
261.0
261,90
261.0
2610
2610
385.0
396.0

1 A
261.0 251.0
261.0 261.0
261.0 261.0
e6l.0 261.0
261.0 610
261.0 261.0
261.0 261.0
i61.0 261.0
261.0 2610
281.0 261.0
261,90 Z61.6
261.0 261.0
261.0 261.0
281.0 261.0
261.0 261.0
261.0 261.0
261.0 261.,0
261.0 261,90
261.¢0 261.0
261.0 281.0
Any Hey to Contimue ...
o610 261.0
261.0 261.0
261.0 61,0
261.0 261.10
261.0 261.9
261.0 261.0
i61.0 261.0
261.0 261.0
261,0 261.0
261,90 261.0

~ Hit Any ey to Continue

1 2
281.0 281.0
261.0 281.0
26,0 261.0
261.0 261.0
281.0 261.¢
261.0 281.0
261.0 261.0
61,0 261.0
261.0 261.0
261.0 261.¢0
261.0 281.0
Any Eey to Continue .
261,90 261.0
Any Eey to Continue

8 $
o61.0 261.0
261.¢ 261.0
261.0 61,0
261.0 261.0
261.0 i61.¢
261.0 281.0
1850 J95.0
395.0 385.90
395.0 395.0

W oo —3 N DT R B3

395.0

{
261.0
261.0
61.0
261.0
261.0
21,0
380.0
180.0
380.0
380.0
180.0
180.0
186.0
180.0
3800
380.0
80,0
380,90
380.0
380,98

380.0
180.0
380.0
380.0
380.0
380.0
180.0
180.0
180.0
180.0

80.0
380.0
180.0
340.0
180.0
261.0
261.0
610
1.0
61,0
261.0

LD

11
61,9
i61.0
261.0
i61.9
261.0
261.0
185.0
385.0
385.0

E¥A

§
261.0
261.0
81,0
2610
261.0
261.0
380.0
180.0
180.0
180.0
380.9
380.0
180,90
180.0
180.0
180.0
180.0
380.0
0.0
380.0

800
380.0
380.0
380.0
80.0
380.0
180.0
380.0
380.0
380.0

380.0
180.0
380.0
8.0
3180.0
81,0
261.0
1.0
61,0
61,0
261.0

6.0

12
261.0
261.0
261.0
261.0
261.0
4610
5.0
385.0
345.0

b
281.0
2819
261.0
250
51,0
61,0
395.0
3880
385.0
395.0
185.0
195.0
396.0
186.0
185.0
95,0
31950
1880
385.0
5.0

3950
85,0
195.0
395.0
5.0
ELLA]
185.0
185.0
395.0
395.0

1%5.0
1950
185.0
85,0
W0
261.0
261.0
261.0
61,0
1.0
1.0

261.0

1
61,4
261.0
261.0
261.0
261.0
YR
376.0
316.0
395.0

ebl.0
6.0
2810
21,0
261.6
26i.0
385.0
J88.0
385.0
395.0
345.0
195.0
395.0
395.0
385.0
395.0
345.0
385.0
185.0
185.0

195.0
385.0
195.0
196.0
385.0
5.0
395.0
385.0
186.0
395.0

385.0
385,90
185.0
5.0
5.0
261.0
261.0
i61.0
1.0
1.0
261.0

1.0

14
61.0
281.0
2610
61.0
261.0
376.0
376.0
6.0
4.0

3l

erm J



IR 3o $95.L 2404€ ER I Vitew

11 396.0 385.0 385,90 185.0 2860 195.0 4.0
12 3%5.0 195.0 395.0 185.9 §14.0 395.0 4.0
13 88,0 385.0 185.0 185,10 385.0 395.0 354.0
14 384 3%5.0 185,90 185.0 35,0 35,0 54,0
15 188.0 395.0 195.0 369.0 177.0 185.0 154.0
1§ 398.0 409.0 - 295.0 i85.0 M50 3950 384,90
17T 85,0 R0 95,0 385.0 185.0 185,90 35,0
1§ 395.0 388.0 385.0 1950 380.0 385.0 11,0
14 395.0 395.0 195.0 385.0 185.0 1950 354.0

-0 35,0 395,0 395.0 198.0 385.0 3850 154.C
Hit Any Eey to Continue ...,

11 3%5.0 395.0 395.0 195.0 286.0 395.0 354.0
12 395,90 395.0 195.0 185.0 614.6 185.0 154,06
13 395.0 195,90 395.0 3850 385.0 . 395.0 54,0
14 385.0 J85.0 395.0 395.0 395.0 395.0 354.0
15 195.0 195.0 195.0 168.0 17,0 135.0 354.0

To16 3950 409.0 395.0 395.0 5.0 45,0 3540

~ 171 5.0 385.9 395.0 385,90 395.0 195.9 354,0
13 385.0 388.0 395.0 395.¢0 350,90 185.0 11,0
I3 385.0 195.0 395.0 195,90 395.0 195.0 154,
20 3%5.0 195,10 395.0 395.6 3950 395.0 354.0
Hit Ary Eey to Continue ...,

8 9 10 11 ! 13 14
S 5 195.0 395.0 95,0 195.0 395.0 54,0
1 3850 195.0 195.0 1850 195.8 1850 54,0
23 285.0 395.0 395.0 395.0 195.0 385.0 354.0
85,0 195.0 195.,0 3%5.0 395.0 195.0 354.0
25 195.9 385.0 35,0 3185.0 395,90 395.0 154.0
26 281.0 6.0 261.0 261.9 261.0 261.0 2681.0
27 261.0 261.0 261.0 261.0 261.0 261.0 261.0
28 261.0 261.0 261,08 261.0 261.0 281.0 261,90
29 261.0 261.0 2610 261.0 261.0 261.0 261.0
~ 30 61,0 261.0 2610 261.0 261.0 261.90 261,08
31 261.0 261.0 261.0 261.0 261.0 261.0 261.0
Hit Any Key to Continue ....

s

31 261.0 25L.0 261.0 261.0 261.0 i51.0 261.0
Hit Any Eey to Continue ....

1§ 18 17 18 14 0 i1
261.0 261.0 261.0 261.0 261.0 261.0 261.¢
261.0 261.0 261.0 261.0 261.0 81.0 281.0
61,0 261.0 261.0 261.0 261.0 261.0 261,90
281.0 261.¢0 281.0 261.0 261.0 261.0 25L.0
261.0 261.0 261.0 261.0 261.0 261.0 261.0
18,0 3760 376.0 376.0 378.0 2610 261.0
376.0 376.0 3716.0 378.0 6.0 33,0 3380
178.0 36,0 376.0 118.0 378.0 1330 133.0
354,0 354.0 54,0 54,0 380 31330 3.0
10 354.0 354.0 54,0 54,0 354.0 133.8 333.0
11 380.0 3540 54,0 54,0 540 3330 333.0
12 3540 3.0 154,0 54,0 354.0 NG 3330
13 82,0 154.0 54,0 354.0 3540 3330 3330
14 354.0 3840 354.0 54,0 154,0 30 333.0
15 354.0 §13.0 354.0 281.0 354.0 3.0 EXEN ]
16 3540 3540 354.0 KET] 3840 3.0 133.¢
17 354.0 K11 I8 - T 5.0 3540 EKEN] 3330
18 384.0 354.0 54,0 kLT 3840 3.0 30
19 3540 35,0 4.0 B0 3540 33,0 333.0
20 540 KT 3640 15490 0 3130 kKRR
— Hit Any Key to Comtinue ....

O —3 &5 I e G N3

o>

2

1 360.0 354.3\ 4.9 54,0 34,0 33,0 1330




- 18

S
3540
354.0
354.0
3540
3540
3540
HINY
3540

11
3540
84,0
354.0
4.9
3540
1.0
61,0
261.0
261.0
261.0
261.0

261.0

(Y}

i
261.0
L0
261.0
261.0
i61.90
610
KRR
330
333.0
M0
333.0
333.0
1.0
1330
1330
3330
1330
3.0
KRN
313.0

KRR
1330
0
330
3.0

3330

333.0
133.0
333.0
1330

u
3.0

1t 3hd.u 304,
13 282.0 354.0
O340 i54.0
15 354.0 £13.0
16 354,90 3540
BT 3540 54,0
18 3540 154.0
14 3540 54,0
20 3540 KT
Hit Any Key to Continue ..
15 16
21 3540 54,0
22 3540 354.0
23 540 38,0
24 540 1540
25 3540 354.0
26 261.0 61,0
21 261.0 261.0
261.0 261.0
29 261.0 261.0
30 281,90 261.0
311610 261.0
Hit Any Eey to Continmue ....
1 281.0 261.0
Hit Any Eey to Continue
22 23
1 281.0 261.0
2 I61.0 81,0
3 261.0 261.0
4 261.9 261.0
5 I61.0 261.0
6 281.0 261.0
T 3330 33,0
8 333.0 133.0
9 3.0 KkE P
0 3330 133.0
11 3.0 3330
12 33134 3330
13 3330 33.0
14 3330 3330
15 333.0 333.0
16 333.40 130
17 333.0 33,0
18 133.0 333.0
1§ 133.0 331.0
20 3.0 3336
Hit Any Rey to Continue
11 3330 3133.0
12 3330 .
13 3330 3330
3330 3.0
15 333.0 1330
18 333.0 330
1T 3330 333.0
18 333.0 EXERY
19 3330 333.0
20 333,90 33.0
fit Any ey to Continue
H 2
21 3330 333.0
22 3.0 3.0

133.0

SHY
34,0
354.0
261.0
1540
354.0
3540
354.0
354.0

18
384.0
4.0
101.0
407.9
34,0
61,0
2810
261.0
26t.0
261.0
261.0

261,90

15
26L.0
261.0
161.0
261.0
261.0
261.0
1800
180.0
180.0
180.0
180.0
180.0
80.0
80.0
380.0
180.0
80,0
180.0
380.0
380.0

380.0
380,0

"380,0

180.0
380.0
180.0
0.0
80,0
.0
180.0

113
80,0
180, ¢

$4ay
54,0
354.0
354.0
540
1540
354.0
W40
B0

13
154.0
154.0
87,0
107.0
47.0
261.0
261.0
261.0
261.0
2610
261.0

2650

it
261.0
1.0
26,0
261.0
a61.0
i6t.0
380.0
180.0
380.0
380.9
180.0
180.0
3800
180.0
380.0
86,0
380.0
80,0
1800
180.0

0.0
380.0
180.0
380.0
380.0
388.0
180.0
0.0
380.9
380.0

26
380.0
80,0

dae ¥
130
3.0
3330
33,0
3330
3330
EXEN
1380

Al
133.0
3.0
07,0
407.9
101.0
261.0
261.0
261.0
61,0
261.0
261.0

i§1.0

4]
261.0
261.0
261.0
61.0
2610
261.0
380.0
180.0
180.0
30,0
380.0
age.t
380.0
0.0
3.0
80,0
380.0
380.0
380.0
380.0

86,0
0.0
180.0
380.0
180.0
380.0
380.0
380.0
80,0
380.0

a1
80.0
80,0

vl

1A
10
313.0
1330
EXRR
1830
333.0
3230

s
—

3330
133.0
§07.0
1079
407.6
61,0
261.0
261.0
61,0
261.0
261.0

261.0

28
261.¢
61,0
261.0
610
261.0
261.90
180.0
180.0
380.0
380.0
180.0
380.0
380.0
380.0
380.0
188.0
380.0
80,0
80,0
180.0

380.0
380.0
80,0
380.0
180.0
80,0
380.0
380.0
380.0
88.0

28
380.0
180.0



-

1

e
47.0
101.0
261.0
261.0
61,0
261.C
2610
61,0

2610

X1

k}
261.0
260
261.¢
81,0
261.0
2610
380.0
180.0
380.0
380.0
180.0
180.0
ge.0
380.0
180.0
389.0
380.0
86,0
0.0
80,0

380.0
0.0
80,0
380.0
180.0
380.0
3180.0
380.0
80,0
380.0

i
380.0
380.0
J80.0
380.0
380.0
261.0

1.0
810

1.0
261.0
i61.0

VAR T Wi
24 407.0 407.0
25 1.0 07,9
26 281.0 261.0
27 281.0 261.0
28 261.0 261.9
19 261.0 81,0 -
30 261.0 261,0
31 261.0 261,90
Bit Any Rey to Continue ....
i1 8L 261.0
Hit Any Key to Continue ..
24 36
1 2610 161.0
i 261,90 261.0
3 261.0 261.0
i 261.0 uB1.0
5 261.0 61,0
£ 261.0 261.0
T 380.¢ 380.0
g 380.0 389.0
§ 380.0 380,90
1¢ 380.0 3800
1t 380.0 180.0
12 380.9 180.0
180.0 380.0
14 380.0 380.0
15 380.0 380.0
16 380.0 380.0
17T 380,10 380.0
i8 380.0 380.0
19 380.0 380.0
20 380.0 0.0
Hit Any ey to Continue
380.0 180.0
12 380.0 380,0
13 380.0 180.90
14 380.0 380.0
15 380.0 380,0
16 380.9 380.0
1T 180,40 380.0
18 380.0 380.0
1% 380.0 80,0
20 380,0 380.0
Hit Any Eey to Continue
29 kL1
21 380.0 380.0
22 380.0 89,0
23 80,0 380.0
24 380.0 0.0
25 380.0 380.0
26 281.0 261.0
i1 251,0 261.0
28 261,90 261.0
29 261.0 261.0
it 261.0 261.9
1 51,0 261.0

Bit Arny Eey to Continue ....

IDU U
80,0
186.0
i61.0
i61.0
261.0
261.0
261.0
261.0

61,0

i
i61.0
261.0
26L.0
2850
261.0
61,0
380.9
1800
380.0
80,0
380.0
1868.0
380.0
80,0
380.0
380.0
380.0
1860
380.0
180.0

380.0
380.0
0.0
8.0
380.0
380.9
180.0
380.0
380.9
380.0

hY/
380.0
0.0
380.0
0.0
380.0
261.0
261.0
61,0
6.0
1.0
1.0

LI
180,
386,
261,
28l
261,
261,
i6t,
261,

61,

=

= — i = — -

PEARRY]
180.0
go.0
261.0
2610
261.0
i61.0
61,0
261.0

261.0

JOuU.
380.0
180.9
261.0
I
igl.0
261.9
i61.0
61.0




' . BETUEN T0 PREVIOUS HENU

_ Hit Any Bey to Continue .

InterSat?
4

DIEPLAY CF COLUKN GRIDDING

1 2 3
1 300,68 300,10 3100.0
Hit Any Eev fo Continue ....

8 g )]
1150.0 100,90 196.0
Hit Any Eey to Continze ....

15 1§ 11
1 104.0 16¢.0 106.6

4 23 pa|
1 160.0 156.0 200.9
Hit Any Eey to Continue ....

29 30 1
1 600.0 906,0 1200,
Hit Any Rey to Continue ...,

29 16 H
1 600.0 00,0 1260,
Hit 4ny Rey to Continue ....

DISPLAY OF RBOW GRIEDDING

| 2 i
1 140, 1404, 1600,

_ Hit Any Hey to Contimue ...

8 9 10
1 330.0 225.0 150.0
Hit Any ey to Continue ...,

15 16 11
1 160.0 100.0 100.0
Hit Any Hey to Continue ...,

22 21 24
1 380,40 300.0 150.0
Bit Any Bey to Continue ....

il 30
1 1500, 1604,
Bit Any Eey to Continue ....

¥AP OF PRENI (GPD/FT*1)
1 ]

1 2 X
2610 2610 2610
61,0 2610 2610
21,0 2610 2610
261.0 Z61.0 261.0
21,0 2610 261.0
261.90 261.0 261.0
21,0 2610  261.0
261.0 281.0 261.0
1.0 2610 2610

> D D X LR LB EA3 [N3 M

§
306.0

li
100.0

18
150.0

rA]
00,0

{
675.0

1
100.0

13
106.0

A
675.0

i
261.0
261.0
261.0
81,0
261.0
2610
380.0
3800
0.0

b
d00.0

12
16¢.9

1§
150.0

b
300.0

]
450.0

I
100.0

14
100.0

26
1000,

3

261.0
81,0
261.0
1.0
261.0
61,0
380.0
3.0
389.0

0.9

1

100.0

a0
150.6

i
306.0

0.0

13
100.9

0
150.0

i
1254,

261.0
261.0
261.0
gel.0
261.0
2610
195.0
3950
3958.0

14
164, ¢

z
180.0

b
4590.0

08,0

H
160.0

i
200.0

i
1500,

261.0
261.0
261.0
1.0
261.0
261.0
385.0
395.0
3850
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1,

NAP OF PERHI (GPD/FT"Z)

1 1

J i
1 261.0 61,0
I IBL0 AW
3 610 2610
i 1610 21,0
5 261.¢ 81,0
§ 2610 2610
T 281.0 1.0
B 2610 61,0
& 261, L0
10 265.0 261.0
11 261.0 61,6
f2 281.0 261.0
13 261.0 81,0
14 261.0 1.0
15 261.0 261.0
16 261.0 i61.0
17 281.0 261,90
18 281.0 81,0
19 281.0 261.0

i 281.0 i61.¢

i
i61.0
2E1.0
81,0
61,0
61,0
261.0
261.0
261.0
261.0
61.0
1.0
261.0
281.0
1.0
261.0
261.0
261.0
261.0
261.0
IR

Hit Any Eey to Continue ....

i1 261.0 261.9
13 261.0 261.0
13 26i.0 261.0
14 261.0 261.0
15 261.0 261,90
16 261.0 281.0
1T i81.9 261.9
18 261.0 61,0
1§ 281.0 261.0
i 261,90 261.0
Bit Any Eey to Continue

I 2
il 2610 61,0
it 61,0 261.0
Zy ikl 261.0

3 26100 261.0

i 261.0 261.0
&6 2610 61,0

T 27 261.0 261.0

8 261.0 2510
29 161.0 261.0
W 281.0 261.0
31 Z61.0 161.0
Hit Any Eey to Continue

i1 2810 261.0
Hit Any Hey to Continue

8 §
1 261.0 261.0
i 1.0 261.0
3 261.0 261.0
§ 2610 a81.0
§ 261.0 181.0
6 261.0 61,0
T 35,0 385.0
§ 395.0 395.0
§ 5.0 395.0

261.0
61,0
261.0
261.0
261.9
261.0
261.0
261.0
261.0
2850

261.9
61,0
261.0
261.0
261.0
e1.0
261.0
1.0
1.0
61.0
261.0

281.0

1.
261.0°

281.0
261.0
261.0
1.0
2810
335.0
395.0
395.0

4
b0
261,90
L0
1.0
2810
281.0
180.0
180.0
180.9
380.0
380.0
180.0
380.0
80,0
380.0
3800
380.0
180.0
380.0
80,0

380.0
380.0
380.0
380.0
180.0
i80.0
180,90
380.0
380,0
380.0

180.0
180.0
380.0
380.0
80,0
261.0
261.0
i61.0
2g1.0
261.0
261.0

261.0

il

L0

261.0
61.0
1.4
261.0
81,0
385.0
395.0
385.0

12
261.0
181.0
261.0
6.0
261.0
261.0
185.0
395.0
195.0

13
261.0
61,0
261.0
2810
261.0
376.0
376.0
76.0
395.0

L]
1.0
261,90
261.0
2810
261.0
176.0
6.8
376.0
354.0

1




lu
11
12
13
4
15
16
11
18

T 18

Al
Hit

3l
12
13
14
15

T8
- 11

18
13
u

it
2
2
2"
25
2
21
28
2
30
3l

3

Eit Any Eey to Continue ..

OO~ O3 O e €3

L]

10
11
12
13
i
15
16
1
18
13

33,0
185.0
95,0
185.0
385.0
15.0
398,0
3850
185.0
1950
195.0

385.0
395.0
385.0
185.0
185,90
3950
395.0
185,90
195.0
185.0

i
395.0
3195.0
3850
395.0
3850
1.0
61,0
261.0
261.0
261.0
21,0

261.0

e

it
261.0
261.0
261.9
261.0
261.0
376.0
316.0
376.0
3540
4.0
354.0
3540
4.0
4.0
354.0
34,0
KL
354.0
3540

390 S¥a.0
395.0 395.0
195.,0 195,90
395.0 395.0
185.0 395.0
195.0 395.0
395.0 08,9 -
395.0 395.0
395.0 388.0
195.0 3950
1950 395.0
Any Hey to Continue ....
4.0 34,8
195,90 395.0
395.0 195,10
385.0 395.0
395,90 34,0
135.0 109.¢
395.0 395.0
395.0 388.0
395.0 395.0
385.0 385.0
Hit Any Rey to Continue .
8 g
395.0 395,60
8.0 395.0
195.0 395.0
195.0 3%5.0
385.0 395.0
261.0 261.90
2610 261.0
261.0 261.0
261,90 261.0
261.0 261.0
261.0 261.0
Hit Any Eey to Continue
261.0 261.0
15 16
261.0 261,40
261.0 261.0
261.0 26190
261.0 261.0
261.0 261.0
376.0 16,0
176.0 376.0
376.0 376.0
54,0 8.0
3540 354,40
360.0 3540
354.8 54,0
282.0 354.0
4.0 840
354.0 513.0
KT 1540
34,0 354.0
3540 54,4
I54.0 0
154.0 154.0

20

3540

Hit Any Eey to Continge ....

11

360.0

KL

340

EEEAY
385.0
395.0
385.0
185.0
369.0
395.0
185.0
1450
185.0
3850

185.0
345.0
395.0
385.0
369.0
385.0
185.0
38h.0
3450
395.0

11
385.0
396.0
385.0
185.0
395.0
1.0
261.0
2619
261.0
261.0
261.0

26l

18
26L.0
261.0
81,0
261.0
261,40
176.0
36,0
6.0
KN
340
3540
54,0
3540
354,10
2610
H4.0
35840
4.0
54,0
4.0

0

930y
86.0
614.0
185.0
395.0
§11.0
345.0
395.0
31500
150
3.0

288.0
§14.0
385.9
185.0
770
M50
345.0
50,0
385.0
5.0

12
385.0
395.0
185.0
395,90
5.0
6t.0
261.0
61,0
261.0
6.0
261.0

261.0

19
261.0
261.0
261.0
161.0
261.0
376.0
6.0
376.0
34,0
L0
34,0
54,0
4.0
L0
54,0
54,0
54,0
H40
38,0
1540

154.0

ddiov
395.0
95,0
395,0
395.0
385.0
395.0
185.0
185.0
185.0
95,0

185,10
95,0

. 395.0

ELEN
95,0
5.0
395.0
385.6
195.0
385.0

13
185.0
6.0
395.0
195.0
385.0
261.9
261.0
6.0
1.0
261.0
261.0

61.0

20
261.0
61,0
261.0
261.0
261.0
261.0
133.0
3834
.0
3.0
LR
D
1330
3.0
1330
REEN
KN
133.0
SRR
340

333.0

PEATY
4.0
54,0
54,0
154.0
1540
54,0
3540
LHA
354,06
384.0

354.0
34,0
1540
1546
54,0
154,06
354.0
1n.6
3549
354,06

14
3544
54,0
354.0
1540
3540
FIN
261.0
261.0
2610
2610
281.0

281.0

i
g1.0
2610
261.0
1.0
281.0
61,0
3330
333.0
330
3.0
KEX
3330
.0
1130
333.0
3330
33349
13,0
REEN
3330

3330



is
13
It
it
18
N
18
19
20

Kit Any Key to Continue ...

&t
il
3
14
&
18

A
~ i

i
30
1

394U
EEIN]
354.0
154.0
354.0
354.0
EEEN
354.0
3540

17
354.0
1540
1540
1540
154.0
261.0
281.0
i61.0
2619
261.0
61.0

Hit Any Eey to Contimue ....

3|

~ HBit Any Eey to Continue

On —8 On BT e GO B

L=

1
11
12
13
i
15
1§
o
18
19
20
it

11
12
13

Bt

1§
18
)
18
18
20

il
il

ELEN 304U
282.0 354.0
354,0 3540
154,0 513.0
354.0 3540
3540 354,10
354.0 .0
154,0 354.9
364.0 34,0
1§ 1§
364.0 354.0
354.0 154.0
3540 354,0
3540 354.0
4.0 1540
261,90 261.0
261.6 261.0
261.9 261,90
261.0 261.9
261.0 261.0
261.0 261.0
261.0 a61.0
2l 23
261.0 261,90
261.0 261.0
261.0 261.0
261.0 261.90
261.0 261.0
261.0 261.0
3310 333.6
133.0 333.0
333.0 1330
.0 3330
1330 3.0
1330 KEN
333.9 kXN
333,40 kKR
35,0 3350
333.0 3330
3330 kXK
3L 31330
33,0 333.0
30 3336
Any Eey to Continue
3330 1336
1330 3350
133.0 I
333.8 it
3334 333.0
330 3.0
330 3330
EXER 3.
3330 1330
133.0 3.0
Hit Any Zey to Continue
22 23
333.0 Kkx
1330 333.0

261.0

LN

i
&1
2650
261.0
261.0
2610
261,90
3.0
3330
13L0
1330
310
1330
KK
AKX
333.0
330
1330
EXENY
10
31330

33140
1310
.0
133.0
EEXN
.0
3330
3.0
KEE N
130

[EEN)

i
EEE
3.0

d04 .Y
40
354,90
261.0
3.0
3540
B4
384.0
3540

it
354.0
154.0
401.0
407.0
154.0
8L,
261.0
1680
261.0
1.0
1.0

2610

PA]
61,0
1810
61,0
61,9
261.0
61,0
180.0
380.0
380.0
180.0
180.0
180.0
180.0
180.0
380.0
180.0
180.0
3800
380.0
380.0

180.0

3800
£ 380.0

180.0
80,9
380.0
180.0
180.0
80,0
380.0

4]
180.0
380.0

XA XYY
84,0
1540
354.0
34,0
540
1540
3540
54,0

19
3440
354.0
107.0
407.0
107.0
161.0
261.0
261.0
261.0
161.0
2610

261.0

13
261.0
1.0
1.0
261.0
261.0
261.0
180.0
180.0
380,90
80.0
380.0
180.0
380.0
80.0
380.0
380.0
80,0
180.0
3800
380.0

180.0
180.0
180.0
180.0
180.0
188.0
180.0
180.0
380.4
380.0

28
180.0
184,10

qodal
33340
333.0
3.0
1330
1330
333.0
3330
333.0

i
33,0
350
407.0
407.0
407.0
161.0
2810
2650
2610
261.0
261.0

6.0

1}
61,0
261.0
1.0
i61.0
61,0
6.0
180.0
380.0
380.0
1800
380.0
380.0
180.0
380.0
388.0
380.0
180.0
380.4
180.0
0.0

3a0.0
380.0
380.0
80,0
180.0
800
80.0
380.0
380.0
180.0

A
380.0
1800

widd

333.0
3330
333.0
1334
130
3330
330
333.0

[
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333,
333,
11,
£07,
497,
61,
81,
261,
61,
61,
261,

L1, 0

28
26l.0
261.9
261.0
261.0
261.0
2640
380.0
380,49
3809
380.0
380.0
38,0
380.0
38040
380.0
380.0
380.0
380.0
80,0
0.

380.4
380.0
380.0
80,0
80,0
3800
380.9
80,0
180,0
180.0

o
b

3180.0
180.0




. Bit

Bt

LT
407.0
407.0
261.0
1.0
261,40
261.0
261.0
261.0

261.0

1
261.0
261.0
21,0
i61.0
161.9
1.0
180.0
180.0
380.0
388.0
180.0
80,0
180.0
380.0
380.0
180.0
380.0
180.0
380.0
180.0

380.0
180.0
180.0
30,0
180.0
380.0
8e.0
0.0
180.0
380.0

4
80.0
80.0
180.0
380.0
180.0
261.0

261.0.
261.0

2E1.0
261.0
it1.0

i3 dut.u Wiy
4 47.0 407.¢
25 4070 107.0
26 281.¢ 261.0
1 1.0 261.90
28 261.0 261.¢
29 281.0 61,0
10 261.0 261.0
3 L1610 261.0
Hit Any Eey to Cortinue ...,
31 igL.0 261.0
Hit Any Key to Continue .
pA i
Po281.0 Z61.0
2 261.0 261.0
3614 261.0
4 261.0 261.0
5 261.0 61,8
§ 281.0 261.0
T 380.0 80,0
g 380.0 380.,0
9 380.0 180,0
14 380.0 380.0
11 380.0 380.0
f2 380.0 380.0
13 380.0 380.0
14 380.0 380.0
15 380.0 380.0
18 380.0 180,0
17 380.0 380.0
18 380.0 380.0
19 380.0 380.0
20 38,0 380.0
Any Rey to Continue ....
180.0 380,0
12 380.0 380.0
13 380.0 380.0
14 380.0 18040
15 380.0 380.0
16 380.0 80,0
17 3800 380.0
18 380.0 380.0
19 380.0 380.0
20 3800 80.0
Hit Any Eey to Continue
29 kKL
21 380.0 380.0
it 380.0 380.0
23 380.0 380.0
38,0 380.0
25 380.0 380.0
26 51,0 261.0
27 281.0 261.0
28 261.0 261.0
29 261.0 261.0
i 261.0 261.0
3l 61,0 51,0

Hit Any Xey to Continue ....

SBU
1804
180.0
261.0
261.0
81,0
261.0
61.0
261.9

i61.0

i
261.0
261.0
68,0
1.4
161.0
161.0
3800
180.9
180.0
380.0
180.0
380.0
180.0
380.0
380.0
389.0
180.9
380.0
180.0
3800

380.0
180.0
380.0
180.0
80,0
380.0
80,0
180.0
180.0
180.0

kY
380.0
80,0
80,0
Jgo,0
180.0
261.0
61,0
261.0
2t1.0
261.0
261.0

BT
180,0
86.0
2610
261.0
261.6
281.9
Z61.0
261.0

6.0

4Bl U
186.0
180.0
261.0
261,90
261.0
61,0
L0
261.0

61,0

AT
380.0
180.0
261.0
1.0
2§1.9
261.0
261.0
1610

26:.0






The data contained in this appendix are the results of the InterTrans contaminant transport
simulations that were performed for this study. This data is presented in the form of particle
placement files. Theses files contain the x-coordinate, y-coordinates, and elevation (all units
are in feet) of each simulated particle contained in the model. The files are made within the
InterTrans Program, and are in the ASCII file format.

InterTrans calculates solute concentrations based on the results in these files. The
concentration solute within a given model cell is calculated by the following equation:

Where C, = solute concentration
= number of particles in the cell
= mass of each particle
= defined volume of the cell
0 = porosity
R; = retardation factor

<8 Z

A hard copy of one of the particle placement files (PCE2030 is contained in this appendix to
illustrate the data format within the file. Within the ASCII format, only one set of data (the
three columns x-coordinates, y-coordinate, and elevation will be printed at a time. The data
in the file presented here has been edited using WordPerfect 5.1 software for the purpose of
efficient presentation.

Also contained in this appendix is a 3'2" floppy disc. This disc contains the particle
placement files that were produced during the contaminant transport simulations. The
particle placement filenames and the simulation conditions that the files represent are listed
below,

Particle Placement Filename Simulation Condjtions

PCE92 Particle positions for simulation year 1992

PCE2000 Particle positions for simulation year 2000

PCE2010 Particle positions for simulation year 2010

PCE2020 Particle positions for simulation year 2020

PCE2030 - Particle positions for simulation year 2030

PCE2040 Particle positions for simulation year 2040

PCEDISP Particle positions for dispersivity sensitivity analysis (2040)
PCEMASS Particle positions for mass sensitivity analysis (2040)

C-1




X-coordinate Y-coordinate Elevation X-coordinate Y-coordinate Elevation X-coordinate Y-coordinate Elevation

(Feet) (Feel) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)
1551.95 169931 831.910 2197.11 1593.23 842.868 2007.85 1620.83 837.730
2027.55 1595.44 845.587 1732.84 1635.31 842.625 2183.70 1616.18 §38.321
1840.85 1618.72 842.862 1577.05 1716.05 842.624 1964.65 1601.50 845.794
2146.32 1591.58 839,807 2233.82 1585.52 843.537 - 2188.45 1619.32 843.686
1918.95 1632.81 843.0738 1578.86 1556.58 842.547 1881.21 1538.39 844.349
1403.19 1612.73 841.533 2142.28 1612.72 840.512 1810.63 1546.i4 837.978
2265.92 1605.14 842.416 2062.38 1605.42 838.105 1609.33 1523.33 841.905
1523.36 1629.57 842.976 1767.21 1619.04 837.867 1841.64 1656.04 840.281
1774.42 1571.15 836.459 1881.58 1547.93 841,957 193584 . 1640.66 843,138
1257.56 1574.30 845.286 2323.54 1609.92 841.007 1873.45 1568.45 841.300
2064.99 1593.09 843.723 2167.75 1594.46 845.953 1954.39 1597.62 842.564
2273.00 1590.70 838.972 223952 1586.01 843.027 2209.77 1597.50 844.026
2004.93 1596.63 843.926 2237.84 1605.85 839,811 1765.91 1514.59 842.856
1704.13 1523.93 838.631 1572.66 1582.15 844.488 1439.71 1597.62 842.597
2300.74 1597.74 843,890 - 1930.59 - %601.34 840.802 2037.55 1578.51 842.601
1724.96 1609.44 8§37.834 1750.46 1533.62 845.917 2120.89 1594.99 843.610
1987.00 1594 .98 843,298 2029.66 1600.60 840.839 2286.87 1609.45 839.052
2175.50 1582.02 231.991 2091.45 1583.58 844.767 2130.96 1642.67 841.227
1919.35 1566.21 843.971 1411.42 1616.83 879.125 2263.19 1597.83 842,822
2303.89 1604.08 844.342 1885.57 1629.35 836.938 2154.20 1629.27 837.104
1992.64 1609.56 842.122 1648.92 1566.42 836.669 2243.10 1609.60 842.391
1956.76 1605.21 843.879 2066.74 1611.17 845.375 1843.80 1605.62 842.773
1805.42 1577.78 839,939 2219.24 1609.68 837.113 2074.13 1632.87 845,323
1754.15 1596.26 835.541 1943.41 1560,33 842.561 1692.89 1560.65 844.211
2291.02 1594.30 844.049 1971.96 1593.28 837.445 2007.64 1613.72 839.731
1992.15 1687.41 838.480 2289.12 1581.99 844,462 2144.33 1589.90 845.824
1199.20 1612.75 838.572 1769.18 1598.36 845.836 1883.,78 1605.63 842.639
1628.14 1570.35 843.256 2044.62 1651.90 839.724 2021.24 1568.55 £36.902
2024.32 1620,96 843.928 1763.92 1561.82 845.471 1770.39 1582.79 833.665
1735.05 1602.34 843.642 2004.59 1610.88 844.016 1808.92 1577.50 840.306
1854.88 1583.08 845.565 1827.39 1554.02 841.378 1862.52 1591.44 845.180
1276.42 1581.68 854.098 1791.%96 1559.79 833.605 1352.63 1652.06 861,149
1729.17 1616.39 $39.931 2056.24 1579.60 845.372 1237.11 1601.82 842.474
1594.80 1633.95 844.664 2270.57 1624.67 843.520 1822.20 1633.42 841.75%
1564.31 1509.01 840.594 2197.97 1529.53 841.338 219915 1617.27 842.343
2081.29 1616.09 £35.204 2246.89 1611.70 838.259 2145.32 1602.67 843.276
1533.59 1506.73 843.027 1806.01 1547.89 842.330 1665.36 1659.24 837.622
1450.03 1627.24 844.969 2142.19 1631.49 840.419 1846.16 1631.78 842.382
1942.60 1639.88 842.557 2148.07 1597.72 844,902 1819.79 1615.16 837.807
1744.40 1591.57 835.275 2174.58 1592.61 840.589 1308.65 1530.92 832.304
1908.44 1624.91 825.287 2013.11 1621.71 844.688 1468.73 1629.84 841.160
2220.17 1586.46 843.287 1981.41 1558.32 844.974 2120.98 1604.52 841.057
2189.09 1601.76 835.287 1447.90 1640.36 840.328 2077.04 1600.10 840.679
1978.21 1602.48 845.454 1716.88 1625.02 845.080 1943 .48 1559.71 842.520
1904.59 1660.68 844,148 2167.04 1616.17 827.490 1884.72 1607.35 844.607
1709.90 158%9.36 841.784 1514.24 1505.14 923.524 2231.81 1551.09 841.459
1829.04 1600.66 841.388 1575.17 1553.19 843.877 1924.74 1583.85 845.828
1966.70 1596.55 844.455 1973.66 1582.74 845.206 2215.79 1598.65 837.081
2101.12 1606.59 835.469 1971.85 1614.01 844,912 1957.89 1599.84 842.545
2063.50 1547.77 844.714 1683.67 1608.65 842.099 1258.94 158791 849.557
1683.79 1551.07 841.975 2030.09 1596.65 836.598 1905.56 1625.53 840.043
1734.94 1575.26 832.912 2130.90 1554.71 840,007 2196.61 1587.56 839.467
1829.90 1618.12 831.607 1990.88 1618.01 845.004 1999.37 1597.18 842.643
1903.78 1636.62 844.773 2001.22 1606.53 833.913 1903.46 1619.24 843.284
1429.18 1639.73 869.321 2274.41 1599.92 839.065 1577.10 1603.41 844,971
2071.49 1597.02 842.933 1698.47 1580.58 841.209 2172.80 1561.69 841.971
1809.49 1625.94 844.052 2250.06 1604.24 844.783 1638.98 1659.89 841.506
1967.10 1585.09 834.441 1841.96 1554.74 842.449 . 2003.07 1592.57 842.759
2116.47 1593.83 841.246 2205.00 1641.73 844.219 2157.97 1566.21 845.178
1785.36 1569.69 845.273 2105.39 1586.61 240,183 1767.61 1648.91 845.679
1980.27 1612.44 835.498 1754.66 1614.10 8431.394 2180.62 1605.27 844 981
1259.62 1602.62 878,995 1815.02 1592.98 840.811 1792.45 1610.84 843.502
1813.07 1591.11 845.425 1901.27 1573.90 842.062 2075.63 1621.66 841.475
2213.56 1662.36 842.965 1302.38 1653.42 833,854 2022.90 1576.65 841.169
1929.13 1601.69 843.077 1828.16 1646.90 836.821 2160.70 1585.81 839.910
2200.33 1582.34 836.179 1992.67 1578.66 844.595 2085.93 1594.44 840.846
2140.99 1614.33 836.306 2299.87 1601.29 845.372 1349.59 1555.68 845.265
2067.34 1584.41 842.654 1951.39 1604.67 834.315 1724.51 1578.7% 845.144
2219.49 1615.53 836.543 2118.33 1653.75 842.473 1486.58 1576.68 842.846
2098.95 1608.66 840.953 1911.63 1606.21 841.018 2139.82 1590.45 842.092
2198.00 1600.66 845,287 1861.29 1620.58 844.414 2015.01 1637.01 839.920
2056.22 1601.79 843.011 2055.50 1613.09 844.529 1719.26 1655.92 843.765
2021.67 1557.73 843.177 2253.13 1611.34 842.690 2083.09 1590.59 843.334
1953.31 1592.91 834.099 2097.47 1573.51 830,957 2195.85 1629.59 836.673
1889.54 1562.,37 843.563 2026.03 1602.35 843.243 2272.95 1603.81 841.773
2094.63 1580.75 844.457 1873.46 1607.71 845.006 1501.68 1501.05 838.400
1998.25 1624.31 844.003 1799.21 1556.90 837.521 229192 1597.29 843.670
1889.58 1620.77 845.092 1849.29 1604.69 £43.682 1453.82 1679.81 §45.781
2015.36 1578.51 844.615 1131.78 1564.27 843.868 1831.24 1639.92 842.619
2209.50 1606.64 840.519 1933.61 1610.81 845.482 2164.46 1597.90 843.414
2033.19 1625.26 839.637 1619.05 1599.16 £44.456 1995.57 1672.24 836.452
2169.91 1631.52 844,976 1723.63 1628.81 845.963 2077.97 1578.75 844.091
2178.38 1612.72 845.679 2039.99 1612.05 841.162 1575.25 1637.81 834.348
2256.24 1577.96 829.439 1880.72 1610.65 845.909 2102.20 1598.24 835,782
2250.46 1618.75 842.001 2114.10 1601.96 836.312 2195.40 1580.40 845.636
2015.25 1572.30 830.942 1713.93 1604.27 842.215 2089.26 1601.59 842.549

1885.34 1599.99 842.496 2231.80 1598.93 840.423 1791.22 1586.74 843.162




X-coordinate  Y-coordinate Elevation X-coordinate  Y-coordinate Elevation X-coordinate Y-coordinate Elevation

(Feet) (Feet) (Fect) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)

1722.09 1584.17 838.597 2158.77 1606.75 845.387 1232.36 1507.27 841.648
1642.87 1666.62 844.804 1998.13 1555.25 839,183 2098.84 1592.57 840.377
2101.83 1625.49 845.093 1817.16 1488.98 835.671 1781.59 1623.44 844.900
1519.10 1594.68 842,791 2079.21 1592.87 839.024 - 2137.44 1566.99 842,452
2282.60 1596.67 838.162 1681.88 1635.51 844.585 2065.38 1542.59 839,635
2205.41 1587.75 839.746 2218.25 160%.59 842.572 1869.23 1603.53 835.423
2267.76 1616.23 840.239 1895.79 1572.21 843.984 2127.35 1615.18 840.403
1873.13 1643.82 834.187 1088.23 1629.65 879,271 2083.10 1654.55 843.007
2259.56 1568.19 840.862 1900.90 1601.35 836.234 2072.42 1610.54 840.270
1524.34 1673.99 842.637 1973.71 1650.33 840.349 2136.05 1581.90 838.982
1849.41 1595.41 840.764 2282.57 1580.19 838.069 2317.69 1591.18 845.801
2246.82 1598.42 §32.005 1430.55 1578.38 840.814 2220.76 1588.02 838.572
1497.21 1442 .40 844.758 2120.52 1590.97 845.442 2040.18 1594.73 832.311
1857.80 1657.28 843,510 1722.94 1601.29 840.840 1998.92 1576.97 839,931
2265.67 1592.58 838.760 2021.15 1615.93 838.673 1985.44 1540.58 844.478
2061.71 1626.10 840.175 2237.83 1600.79 843.925 1886.76 1566.98 840.675
2235.36 1599.72 832.043 2023.26 1586.70 842.271 1606.88 1579.01 851.682
1863.32 1628.17 836.931 2096.83 1591.29 838.613 2170.15 1566.73 838.619
2282.09 1598.06 845.791 1988.16 1642.26 841.995 1979.00 1564.86 845.612
2289.78 1582.48 843.576 2135.05 1588.44 836.933 1888.64 1528.55 843.601
1789.98 1594.87 845.270 1366.36 1670.39 876.460 2183.19 1618.11 838.730
2163.86 1574.95 840.500 229526 1604.03 840.407 1600.56 1645,83 834.750
1983.72 1598.75 830.568 1319.94 1605.50 845.872 2036.76 1613.20 836.557
2225.25 1608.37 844,329 1735.47 1559.24 844.039 2051.67 1601 .83 843 .644
1695.62 1579.69 828.630 2110.20 1623.56 842,923 1988.84 1581.46 841.618
2051.80 1615.91 844,782 2074.34 1645.00 844,991 1724.90 1604.36 843.979
2097.57 1610.77 843,762 1819.31 1597.76 843.024 1786.77 1556.67 845.723
1863.20 1635.59 844,611 1607.34 1564.91 842.009 2262.20 1602.83 844.564
2068.13 161297 839,592 1784.23 1620.45 836,622 2145.36 1596.95 844,761
2193.79 1601.07 836.692 1831.10 1578.23 840.479 2154.43 1571.06 837.915
1729.40 1632.42 842.315 2326.24 1605.31 845.252 1864.89 1509.19 843,477
2251.18 1581.18 842.201 2196.19 1601.07 839.903 2253.40 1580.46 838.646
2042.62 1631.06 833.205 1543.44 1643.37 838.138 1858.09 1617.65 843.577
2046.27 1611.21 841.883 1719.12 1567.00 843.808 2090.38 1601.93 837.454
1907.70 1599.48 838.763 2273.08 1594.75 837.875 2152.49 1605.33 843.803
134231 1651.33 874.858 1508.31 1625.81 845.758 2043.54 1548.90 845.488
2065.26 1570.11 844.724 2092.47 1622.56 845.093 1343.30 1605.71 844.546
2016.93 1574.63 838.524 1862.40 1660.03 845.592 1837.19 1576.91 843.881
1457.03 1632.51 836.299 2020.94 1594.44 840.935 1768.56 1578.75 843.396
1792.71 1548.20 843,991 2173.93 1620.16 845.004 1447.31 1597.32 879.690
2119.53 1626.47 842.021 2228.93 1633.80 841.586 1767.06 1593.10 834.172
1741.38 1620.64 844.341 1400.43 1518.63 864.359 2283.84 1589.12 845.488
1714.28 1673.14 843.374 1945.15 1653.00 845.064 1248.36 1540.81 867.706
2186.48 1611.14 845.178 1438.65 1581.73 946.997 2235.61 1609.19 844.857
2213.41 1592.58 839.145 2223.37 1589.42 836.990 1448.31 1595.24 840,706
2233.77 1590.29 843.807 2210.16 1627.31 845.614 2231.36 1562.08 841.002
2246.69 1583.64 842.331 2283.18 1602770 837,239 1577.99 1579.14 842,918
1646.79 1659.05 844.225 1838.27 1533.56 839,590 1747.97 1636.13 843.738
2226.95 1626.75 841.640 2148.41 1622.67 845.468 2205.37 1611.19 841.886
2126.31 1598.80 841.832 2073.36 1607.38 842.148 1659.44 1657.82 845.672
2296.49 1588.33 842.604 221036 1635.31 836.988 2170.35 1565.63 845.889
2053.15 1612.43 837.469 2166.88 1625.43 844.372 2311.37 1587.86 840,211
2277.82 1599.88 842.370 1410.29 1630.99 841.779 1851.50 1606.77 842.081
1678.21 1624.34 839,840 2209.87 1602.80 833.319 1947.73 1613.11 843.522
2181.92 1583.09 835.058 2195.03 1643.12 835.543 2092.89 1567.59 838.337
1591.42 1585.74 837.257 2258.98 1614.87 841.797 1335.80 1587.42 845.450
1227.71 1586.11 843.815 1932.81 1547.28 843.684 2176.92 1547.27 843916
2228.11 1622.48 842.187 2212.90 1592.65 840.204 2067.67 1616.94 843.903
224991 1598.74 844.259 2241.60 1602.15 843.292 1787.90 1591.58 844.227
1948.53 1578.24 843.559 1860.25 1602.22 834.140 2127.05 1584.95 844.699
1657.95 1575.30 843.062 2064.21 1624.40 841.700 2231.50 1585.95 837.544
2130.11 1614.59 844.688 1853.94 1620.76 839.735 1921.37 1623.65 831.977
2164.49 1592.46 831.225 1741.52 1655.78 844.722 2224.36 1568.05 B41.324
2076.91 1597.72 834.507 2154.98 1626.7% 836.571 2268.85 1600.39 842.565
2184.57 1637.43 841.780 1664.41 1679.65 836.643 2027.45 1606.29 845.710
1983.82 1620.26 841.933 2260.33 1599.20 837.034 1579.30 1613.64 844.105
2157.83 1607.19 839,018 1418.10 1673.22 836,526 1717.13 1611.66 839.360
2138.99 15%0.03 842.928 1952.79 1582.49 841.633 2228.63 1602.04 837.858
1919.52 1599.21 845.034 2007.24 1554.46 844.783 2004.93 1580.07 841,151
1880.29 1641.98 844.951 2248.07 1600.27 844.370 2207.91 1584.41 841.539
2237.78 1586.23 844.677 1912.35 1626.80 843,980 1482.54 1546.98 840.103
1783.48 1577.93 844.005 2278.57 1593.46 834,528 2160.85 1593.91 842.494
2253.77 1565.98 844.874 1816.77 1607.42 838.725 2053.53 1575.12 837.432
1583.90 1573.94 836.906 1244 .04 1623.32 918.492 2000.21 1615.90 839.809
1963.39 1583.36 841.777 2104.14 1588.01 843.965 2126.97 1601.07 833.823
1299.56 1554.61 844.323 1935.17 1525.38 845.379 2180.79 1610.42 843.095
1516.00 1688.62 843.932 1889.45 1600.59 840.956 1890.08 1618.20 845.120
1946.01 1615.68 833.418 2093.68 1612.06 844.267 2007.94 1625.9¢ 841.443
2075.84 1578.67 843.623 2059.32 1610.93 839.724 2281.52 1600.06 838.865
2103.63 1606.26 838.524 1722.85 1625.21 839,566 1883.76 1591.64 835.734
1790.38 1541.59 842.823 2035.53 1645.29 843.567 2201.44 1626.00 835.153
2030.50 1638.78 845,251 1891.57 1599.22 844.176 1948.96 1559.02 845.642
2242.67 1596.42 843.594 1633.94 1579.36 844.812 2266.06 1578.97 841.077
1195.73 1617.07 845.197 1864.26 1578.90 838.693 1768.60 1666.12 844.145
2109.24 1609.29 841.246 2241.20 1598.85 842.348 2298.26 1591.49 845.481
2113.50 1582.50 840.514 1527.13 1569.16 837.944 2101.41 1573.08 840.70%

1484.56 1592.19 836.741 1370.94 1597.59 843.515 2269.59 1566.14 843.098



X-coordinate Y-coordinate FElevation X-coordinate Y-coordinate Elevation X-coordinate Y-coordinate Elevation

(Feet) (Feet) (Feet) (Peet) (Feet) (Fect) (Feet) (Feet) (Feet)

1604.81 1581.54 844.387 2285.92 1591.62 843.460 1915.13 1596.60 844.664
2047.48 1604.60 838.204 1610.17 1605.38 842.693 1471.24 1574.07 843.068
2153.32 160135 839.216 1853.98 1633.37 839.316 1995.30 1595.47 845.169
1794.59 1629.70 838.744 2124.31 1611.31 838.948 - 1614.12 1648.37 843.935
1491.19 1752.63 852.972 2026.99 1610.42 843,294 2209.76 1592.71 845.017
2288.94 1597.27 837.151 2027.92 1622713 836.908 2266.03 1608.04 837.290
2015.26 1623.80 833.652 1232.45 1642.78 856.718 1836.74 163241 845.110
1955.1 1605.80 838.759 1755.51 1584.66 827.829 2185.63 1613.50 843.814
1649.17 1598.02 845.491 2209.96 1595.8% 829.943 2121.15 - 1609.70 840.487
2229.62 1615.82 845.883 1183.04 1662.59 925.603 1655.94 1603.69 831.080
2279.87 1599.05 844.010 1958.92 1574.37 836.211 2085.42 1566.43 845.275
2111.47 1568.76 844.432 2094.69 1602.60 845.550 1755.86 1602.38 842.454
1624.94 1594.14 840.114 1462.77 1583.77 842.903 1996.00 1629.15 841.866
2150.44 1607.80 842.495 2211.713 1588.89 844.918 2070.95 1620.02 842.165
2047.03 1575.56 843,093 1537.15 1677.77 839.984 2144.29 1635.77 845.429
2259.16 1606.56 839.441 1801.94 1596.56 838.610 2040.88 1580.62 844,792
1928.59 1595.87 837.875 2135.42 1576.48 837.651 1795.50 1559.69 832.008
1429.01 1500.18 839.016 2073.47 1556.18 841.656 2223.43 1588.51 828.429
2041.73 1583.02 832.765 1943.22 1651.25 842.038 1228.00 1589.10 843.682
1755.11 1599.16 840.032 1737.54 1506.25 844,187 2235.74 1627.84 843.123
1992.86 1640.20 841.537 1974.95 1587.22 838.705 1651.98 1655.11 838,305
2038.06 1628.40 841.206 1834.56 1616.63 836.455 1713.24 1691.50 841.687
1802.50 159217 838.313 2160.89 1632.23 841.752 1557.23 1674.12 844.308
1842.82 1509.00 842.359 1217.10 1506.50 839.466 1984.96 1601.26 842.338
2212.11 1625.14 843,727 2050.20 1597.28 839.510 1998.35 1569.31 828.374
2270.08 1575.71 830.313 1449.42 1531.55 840.652 2228.15 1599.08 832.620
1783.27 1599.35 844,995 2217.81 1580.64 832.422 2141.26 1611.77 840.707
2160.52 1621.35 844,944 1979.10 1629.72 840.115 1854.03 1556.56 845.487
1686.32 1549.2% 844.399 2238.48 1603.99 844.582 1864.93 1610.87 825.965
1833.08 1608.69 841.554 1799.73 1548.54 842.794 2087.52 1533.35 830.075
1865.80 1620.91 844,515 2186.67 1638.69 841.192 1451.74 154035 842.479
1858.44 1573.09 843.276 1937.43 1560.86 839.599 1298.58 1623.92 838.963
1285.05 1527.23 839.961 149532 1592.92 841.556 2136.35 1643.63 840.272
1883.89 1623.56 843.080 2019.16 1610.05 839.980 1187.58 1604.64 870.963
1748.35 1577.86 842.792 2029.39 1577.68 839.014 1821.05 1559.59 840.528
1888.10 1656.17 845.625 1305.76 1596.95 836.620 1408.40 1670.16 866.466
2224.21 1597.98 838.201 2102.45 1588.86 845.065 2267.43 1600.24 841.739
1394.25 1717.83 842.642 2005.60 1616.95 837.817 2081.84 1588.20 843.723
1815.08 1622.48 834.671 2015.84 1592.14 845.517 1356.40 1598.24 844.993
1692.57 1544.74 835.804 1990,79 1581.18 841.200 1539.46 1617.48 841.694
2250.78 1600.60 833.994 2085.70 1583.91 841.675 2084.79 1624.81 845.466
2088.57 1595.72 840.200 1934.94 1603.91 842.481 2097.09 1612.93 842.422
2102.27 1601.09 844,944 1959.80 1554.76 843.494 1659.15 1531.92 844.369
1702.42 1576.52 838.879 1677.92 1702.03 834.884 1990.72 1607.76 §33.891
2125.95 1629.31 830.608 2146.88 1582.18 842.749 1850.24 1555.67 826.940
1999.79 1567.11 842.995 1375.80 1566.03 901.012 2214.79 1584.32 842.894
2228.69 1620.78 844,381 1669.49 1565.89 841.344 2244.31 1584.16 845.490
1921.36 1583.31 841.367 1363.78 1643.34 841.088 2166.59 1610.06 840.285
2207.41 1564.76 842.968 2031.16 1584.19 838.923 1829.43 1567.64 840.239
1529.03 1594.76 837.423 1985.46 1636.96 839.009 1951.90 1569.91 840.137
2098.85 1595.62 839.203 1973.87 1632.02 845.677 2249.67 1623.45 839.645
2129.63 1638.04 836.338 2226.85 1580.81 840.844 2035.17 1606.17 838.277
1679.36 1684.90 841.852 1891.43 1570.17 842,255 2085.16 1574.69 843.217
2021.45 1595.99 842.920 2145.39 1599.19 844.974 2224.65 1598.10 843.955
1513.51 1618.91 946.502 2054.80 1639.46 845.256 2282.99 1615.83 836.936
2082.18 1587.66 840.014 2087.53 1614.71 843.586 1608.08 1590.00 840.849
2271.86 1583.99 840.023 1803.77 1574.43 844.447 2230.02 1574.08 844.308
2093.29 1559.42 844.621 1773.36 1663.70 831.852 1810.86 1558.77 840.463
2218.56 1604.41 843.810 1818.77 1534.25 841.985 2124.04 1578.41 845.244
1969.70 1626.45 842.976 1830.52 1569.23 834.641 2073.18 1587.91 840.116
2038.95 1620.99 839.876 2047.74 1575.01 844.632 1847.90 1632.84 838.784
1993.35 1611.17 841.089 1814.95 1557.72 832.375 1706.90 1562.26 839.802
2256.90 1579.73 826.857 2204.04 1575.49 843.846 1906.18 1577.91 842.791
1942.00 1581.46 841.100 2003.02 1607.58 840.423 2255.72 1616.88 845.986
1669.14 1576.41 839.237 2230.74 1598.64 843.648 2154.29 1557.91 839.701
2269.75 1635.41 843.070 2010.46 1637.65 837.967 1887.10 1587.22 839.556
2068.71 1592.45 843,042 1699.25 1594.48 833,991 1851.21 1639.01 844.616
1784.41 1596.14 841.759 1859.61 1561.68 845.368 1795.66 1591.45 833.870
2214.89 1622.49 840.172 .. 2016.54 1618.42 838.548 1918.35 1631.33 844.130
1196.27 1601.65 839.974 1905.37 1605.04 845.469 2288.45 1596.80 838.122
1531.67 1589.82 839,850 1625.89 1540.31 840.125 2250.00 1580.99 841.120
2062.49 1576.14 834.846 1868.12 1597.83 838.841 2238.31 1597.41 830.783
1795.71 1553.65 842.292 2189.85 1587.65 844.109 2166.90 1610.91 842.175
1749.14 1550.65 839.9%0 1983.75 1575.15 841.877 1769.52 1592.07 840.611
1539.28 1626.34 845.855 1823.74 1574.99 842,376 1178.92 1678.02 882.722
2122.66 1572.08 839.565 2113.53 1571.33 844.634 2040.38 1614.53 845.458
1835.24 1569.74 845.451 217259 7 1606.48 843.778 1979.75 1638.90 840,927
2185.77 1576.74 843.448 1471.01 1597.08 842.731 2252.39 1608.68 837.399
2003.49 1629.01 845.147 2004.36 1601.39 842.789 2153.40 1607.23 838.530
1415.04 1640.56 900.866 1282.08 1673.33 855.037 2024.29 1584.49 840.862
1695.43 1662.07 845.062 1969.77 1650.20 841.612 2141.45 1567.26 840.276
1881.63 1627.30 836.443 1435.95 1569.66 837.892 1295.50 1643.59 833.312
1729.54 1628.22 845.112 1878.57 1680.59 845.543 1823.08 1596.19 838.016
1145.63 1512.24 878.853 2231.22 1603.61 844.896 218%.41 1634.26 843.132
2078.51 1628.39 840.069 1869.97 1580.16 845.710 1954.38 1576.23 842.231
2306.68 1583.33 840.388 1919.53 1580.37 830.832 2289.08 1578.12 838.669

1399.86 1560.61 874.291 1192.60 1625.32 858.675 1747.72 1597.99 842.159




X-coordinate  Y-coordinate Elevation X-coordinate  Y-coordinate Elevation X-coordinate  Y-coordinate Zg.]gevation
eet

(Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)

1871.87 1608.24 844.880 1972.91 1560.42 838.936 1817.90 1594.67 842.566
2085.71 1622.78 843.737 2165.57 1584.11 836.622 2114.06 1559.03 841.595
2161.07 1592.15 833.658 2090.54 1599.11 844.826 2073.36 1535.74 833.423
1732.82 1621.71 844.610 1583.51 1583.92 844.983 - 2205.08 1576.53 845.267
2177.09 1571.65 844.598 2121.41 1619.94 842.304 1687.30 1568.46 845.884
1999.25 1594.62 841.849 197037 1566.06 836.652 1790.24 1557.15 827.038
2281.74 1602.48 841.752 2154.97 1587.38 844.374 1946.56 1602.05 833.745
1965.43 1627.98 835,569 1558.92 1590.46 844.648 1697.85 1599.38 843.733
1803.38 1608.59 842.297 1557.48 1603.05 838.839 2030.88 1588.83 845.132
1910.45 1578.04 836.282 1729.60 1567.94 837.946 1982.49 1638.25 838.941
2158.73 1553.28 841.884 1704.31 1587.88 837.387 2120.65 1582.76 837.949
1858.33 1628.06 844.817 1042.56 1598.49 831.854 2236.67 1591.65 836.561
2262.33 1588.25 838.122 2257.23 1605.35 839.688 1473.54 1681.93 842.573
1797.72 1577.48 838.301 2184.45 1607.95 845.231 2199.46 1613.04 843.184
2285.87 1589.65 844.316 2101.07 1631.38 840.884 1947.87 1557.14 842.387
1747.90 1594.42 843.470 1841.65 1626.35 844.397 2271.94 1624.30 835.321
2226.19 1609.51 843.600 2170.16 1592.68 837.795 1470.76 1620.03 843.458
2169.59 1652.99 841.208 1891.80 1659.710 839.192 1704.36 1613.31 845.198
2143.19 1618.55 839,533 2268.66 1610.04 845.290 1816.10 1640.3% 844.763
1534.77 1609.31 840.153 2138.20 1593.61 844.098 1815.16 1593.70 845.513
1308.65 1652.90 833.045 1785.29 1570.14 841.370 1832.55 1651.97 845.356
2033.75 1581.08 844.507 1424.22 1641.70 844.922 2268.43 1598.30 840.800
1909.47 1614.58 840.758 2072.73 1621.35 839.766 2276.38 1596.04 843.352
2043.01 1622.34 842.101 1345.17 1544 .46 845.806 1728.28 160535 834.163
2241.49 1634.76 834.794 2211.85 1582.19 838.625 2048.10 1630.1% 844.266
1477.97 1610.27 833,845 2123.04 1635.21 843.107 1948.17 1513.30 843,555
2018.78 1554.48 845.479 2191.37 1575.37 838.968 2072.39 1589.00 839.686
1879.30 1567.56 839.051 1309.12 1627.41 847.657 1935.24 1605.47 838.345
2208.53 1581.05 845.59% 2219.13 1611.77 845.221 2119.86 1596.84 842.285
2128.67 1596.37 845.205 2034.01 1561.44 844.633 1921.09 1618.50 838,129
2186.69 1606.04 843.183 2239.58 1622.89 839.496 1915.71 1653.29 838.483
2097.25 1543.93 839,949 1508.27 1616.02 908.423 2285.24 1613.69 845.784
2281.82 1591.88 844.014 1868.83 1655.44 831.551 1893.49 1558.69 844.621
2239.89 1597.59 835.055 1244.07 1571.65 839.922 2299.75 1597.0% 842.629
2146.67 1618.39 840.991 1762.81 1475.93 841.391 2285.77 1591.2¢ 839.500
2110.73 1624.78 842.051 2220.69 1579.70 840.456 2074.61 1562.89 835.666
2036.43 159257 841.917 1803.34 1593.51 835.231 1731.43 1614.07 843.550
2171.26 1609.07 843,745 1950.57 1572.59 845.673 2288.78 1587.45 843.039
2006.56 1610.01 833.317 1126,29 1553.29 861.424 1788.47 1615.37 835.86%
2025.14 1629.08 840.469 2006.25 1562.79 844.008 2168.36 1590.17 844,561
1749.29 1628.84 844.409 1241.30 1651.23 838.729 1204.75 1630.60 873.998
1067.15 1531.00 861.595 2178.04 1618.65 837.214 1778.59 1611.01 828.655
1917.97 1533.66 843.134 2067.58 1602.22 833,953 2114.84 1654.02 844.001
1474.49 1639.48 838.369 2014.58 1635.44 843.570 1874.04 1643.71 844.271
1941.63 1583.44 845.066 2052.,37 1627.44 842.611 2227.97 1588,22 836.093
1933.12 1519.86 827.544 1920.89 1594.33 834,728 2123.71 1594.20 845.588
2037.83 1609.83 843,817 2066.65 1614.18 844.420 1663.48 1552.14 842,838
1909.40 1600.26 831.869 2220.43 1617.85 845.447 2147.98 1609.87 839.441
2164.56 1602.86 837.858 2246.90 1604.17 837.112 1897.18 1625.25 840.614
1890.98 1589.58 839.010 1971.45 1595.94 840.363 2186.81 1618.14 845.010
2169.75 1621.79 844.069 2081.45 1602.72 845.672 2256.75 1605.01 842,447
2255.45 1589.03 838.095 1604.30 1653.92 843.562 1292.43 1630.04 837.370
1982.69 1615.83 837.580 2103.71 1591.12 845.297 1802.29 1527.43 827.802
1558.24 1604.62 845.539 1891.59 1581.38 844.784 1881.63 1646.28 843.951
2263.40 1599.55 836.579 2189.41 1590.96 838.164 1792.64 1593.40 845,282
2208.94 1605.60 842,183 1236.78 1612.82 861.279 1507.11 1561.19 845,512
2243.43 1592.43 842916 2103.15 1614,99 845.085 2005.93 1639.51 830.563
1659.94 1567.40 840.489 2094.53 1580.22 844.016 1719.20 1584.35 843.420
1447.35 1596.35 842.953 2304.23 1590.13 843.263 2187.35 1569.96 834.166
1827.82 1583.32 841.038 2148.07 1603.73 838.487 2232.55 1574.54 842.832
2147.24 1597.38 826.353 1936.73 1591.13 842.849 2172.07 1571.37 827.148
1553.35 1620.70 843.368 1905.46 1648.34 844,589 2103.69 1582.82 841.274
2183.81 1574.63 834,537 2293.01 1609.08 843.015 2103.44 1544.96 845.979
1857.34 1670.02 836.428 2018.60 1575.83 843.547 1588.25 1572.67 839.737
1928.94 1537.95 839.643 1875.83 1558.67 841.822 2090.66 1613.12 839.150
227973 1586.57 843.576 1780.89 1551.35 839,609 1750.43 1591.64 843.711
2081.52 1639.774 838.648 1760.08 1567.89 842.241 2251.78 1606.18 838.622
1900.10 1588.68 842.647 1215.36 1552.86 832,397 227096 1591.48 841,262
1797.80 1651.44 843.845 1772.57 1589.92 835.543 2015.96 1621.97 843.378
2145.73 1615.79 845.253 2092.53 1591.17 844.115 2063.00 1588.80 834.789
2136.42 1561.82 844,282 1563,54 1652.37 845.486 2158.19 1611.84 836.858
2276.82 1603.86 843,073 1744.06 1604.36 838.671 1832.92 1579.06 843.213
2004.05 1581.07 843.231 2291.18 1590.73 844,722 1335.85 1627.00 877.726
1999.06 i1674.37 839.709 2147.82 1574.C0 840,492 1152.70 1653.38 882.755
2183.16 1597.30 841.353 1598.17 1585.71 839.791 1849.36 1612.97 845.564
2227.08 1605.39 836,242 1841.46 1603.05 842.494 2164.92 1582.33 843.813
1540.28 1510.95 843,753 2033.20 1585.00 828.120 2273.80 1613.14 840.735
2239.92 1627.81 840.514 2057.95 1611.60 835.793 2111.34 1616.92 839.561
1380.74 1605.56 836.424 1508.38 1671.69 841.872 1647.85 1623.35 842,317
2053.92 1606.21 844.969 2106.39 1610.54 843.702 1954.91 1661.01 842.622
2205.59 1610.00 B38.248 1732.67 1527.20 844.272 1880.91 1551.66 836.894
1927.73 1603.13 845.328 2205.19 1604.51 839.182 2193.80 1599.74 837.135
170%.59 1566.39 841.010 2138.61 1581.83 843.430 2001.32 1581.78 839,204
2279.97 1595.68 837.989 2146.20 1625.06 845.285 1878.76 1583.35 843.867
2097.92 1605.09 839.089 1884.12 1614.42 843,595 1927.02 1618.16 843.229
1832.77 1614.00 838.386 1801.78 1534.36 834.393 1846.86 1632.45 843.534

2087.92 1653.53 841.112 1787.43 1590.31 845.387 1963.33 1603.16 831,268



X-coordinate  Y-coordinate Elevation

(Fect)

2287.02
1646.09
1915.31
2169.71
2204.08
221991
1960.86
1439.47
2078.08
1523.04
2254.23
1790.24
1349.42
2231.86
2111.36
2241.25
1898.83
2035.18
1662.02
2123.83
2205.02
1592.70
2241.29
1614.69
1595.48
2125.10
2066.27
1841.19
173%.11
2074.00
1577.44
1820.52
1882.99
1076.21
2226.13
1184.49
2048.72
207077
1183.22
2209.84
1836.70
1363.31
2176.48
1733.30
1903.38
1639.69
2294.42
2168.48
2050.79
1782.23
2076.72
2021.83
2197.82
1891.38
2005.12
1816.72
1887.56
1940.48
1896.64
1510.04
2282.85
2008.29
2096.97
1813.46
2075.09
2203.71
2086.88
2058.01
2207.73
2057.91
1960.49
1238.35
2272.27
2270.20
1617.79
1686.59
1285.93
1928.99
1436.97
2110.07
2157.13
2009.78
1664.51
2171.98
1599.60
2142.48
2166.63

(Feet)

1573.98
1561.83
1659.54
1612.63
1580.86
1639.64
1604.73
1589.66
1574.32
1643.00
1582.55
1570.85
1663.84
1601.02
1638.56
1593.36
1625.17
1657.60
1557.95
1570.49
1586.78
1563.74
1615.20
1612.87
1645.48
1596.60
1522.50
1589.61
1562.31
1558.18
1514.67
1591.37
1604.03
1495.01
1581.39
1524.33
1608.74
1596.38
1682.06
1612.64
1597.40
1615.40
1588.70
1589.07
1619.22
1522.26
1590.35
1592.62
1563.35
1651.49
1608.50
1618.22
1597.80
1615.14
1553.25
1607.85
1552.53
1551.75
1610.12
1531.85
1584.32
1594.17
1645.82
1643.12
1598.99
1603.50
1560.19
1588.33
1598.34
1588.35
1567.96
1650.36
1592.59
1601.69
1617.18
153927
1628.39
1598.26
1599.95
1628.96
1623.24
1644.59
1531.67
1574.23
1585,26
1581.34
1545.02

844.327
836.360
842.678
844.695
830.049
842.523
843.527
844.013
843.715
837.926
845.025
835.545
844.486

X-coordinate

(Fect)

1793.32
2189.47
2252.56
1705.52
2202 .41
1735.92
1716.75
1692.54
1895.84
2128.42
1674.92
1724.00
1757.90
2010.75
2300.39
2129.15
1929.51
2083.6%
1668.47
2258.81
1566.50
2045.31
1809.32
2006.42
2064.34

1964.58
2182.34
2275.95
1582.25
2073.02
2192.04
2116.77
1502.44
1883.23
1660.35
1772.04
2183.06
2254.08
1687.90
2206.45
2081.42
2058.10
2185.50
2278.21
1923.04
2002.04
2239.80
2057.17
2035.24
2013.32
2256.80
2099.19
1847.79
2228.59
2297.63
1427.15
2035.72
1471.17
2236.26
2150.07
1231.73
1626.53

Y-coordinate Elevation

cet)

1597.93
1558.55
1611.14
1589.81
1591.52
1534.67
1610.11
1542.90
1599.10
1588.58
1557.72
1583.64
1529.99
1630.78
1619.01
1605.06
1604.58

1627.11
1584.34
1603.29
1601.62
1605.51
1608.14
1575.07
1607.33
1601.06
1606.97
1537.35
1580.54
1623.43
1599.49
1598.55
1598.34
1594.51
1596.10
1619.60
1599.67
1628.83
1606.07
1570.79
1594.28
1585.27
1598.98
1614.34
1623.57
1626.63
1515.62
1605.73
1619.46
1588.82
1625.25
1637.29
1596.27
1622.32
1549.62
1629.40

(Feet)

845.121
844.626
843.835
844.164
842.592
843.616
837.399
845.054
834.591
845.502
841.906
840.659
842,183
840.956
844.039
836.889
838.572
840.549
843.761
843.033
840.521
843.599
843.408
837.293
836.423
843.179
845.867
844.610
835.768
839.735
838.957
834.796
845.179
841.706
841.023
837.572
839.908
842.966
827.926
840.441
839.313
843.819
§31.380
836.732
836.138
841.151
840.530
900.285
841.268
841.996
841.778
842.863
838.007
842,392
844.169
843.543
844.380
916.052
843.477
840.267
845.500
840.597
844,826
837.724
844.546
838.958
844.373
834.977
846.024
840.618
843.300
824.827
840.478
845.186
841.337
844.618
844.419
844.703
830.354
845.111
837.250
843.853
842.608
840.367
845.566
916.009
833.975

X-coordinate  Y-coordinate

(Feet)

1488.27
2247.95
1585.52
2246.61
1529.81
1884.13
2061.45
1996.86

1707.58-

1693.94
1693.10
2216.45
1456.77
1790.50
2069.45
2263.63
1658.08
1821.85
2069.09
1888.43
2283.02
2159.70
1590.56
2049.96
2224.27
1959.74
2012.02
2205.95
1602.27
2265.18
1975.22
2300.40
2009.05
1728.64
2195.73
2290.30
2116.68
2207.33
1928.32
2i85.54
2113.45

(Feet)

1618.62
1616.87
1647.87
1610.02
1553.32
1593.45
1583.11
1626.98
1504.62
1622.76
1597.69
1584.63
1585.38
1559.82
1610.75
1614.84
1592.64
1559.11
1612.46
1558.62
1582.10
1559.14
1590.16
1554.24
1603.05
1598.18
1600.31
1593.94
1535.64
1586.58
1567.65
1589.98
1636.32
1651.69
1570.92
1605.87
1571.41
1588.33
1557.07
1583.77
1618.88
1602.75
1628.57
1607.67
1509.81
1548.85
1570.88
1646.98

1602.98
1589.53
1580.96
1575.54
1646.18
1600.88
1596.60
1624.23
1602.76
1545.55
1543.63
1599.28
1605.07
1595.88
1595.29
1614.54
1567.49
1583.57
1599.03

Elevation
(Feet)

867.908
835.401
842.754
842,718
843.076
827.984
843.294
842.875
845.754
838.971
836.920
843.824
838.003
843.910
844.850
843.843
837.742
837.672
844.247
842.279
841.887
840.223
841.883
841.544
832.254
843.375
839.564
845.180
831,610
843.203
838.484
843.665
843.513
843.431
841.464
833.743
836.296
841.109
845.521
839.391
832,793
§45.613
836.085
838.981
843.234
841.360
845.772
843.862
837.105
845.028
840.651
839.231
844.683
842.600
838.414
843.507
836.623
845.670
833.585
838.633
838.900
840.129
843.809
840.520
844.824
844.242
843.860
835.967
845.902
844.592
831.988
842.019
833.639
845.343
842.752
843,899
839.300
840.850
843.4M1
837.763
838.460
855.709
832.393
837.834
844.872
843.803
842.157




X-coordinate  Y-coordinate Elevation X-coordinate  Y-coordinate Elevation X-coordinate  Y-coordinate l&l}cva)tion
el

(Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet)

2067.13 1642.44 837.151 2307.23 1600.19 843,529 1349.69 1562.15 872.544
2061.59 1575.01 843.151 1593.64 1612.36 841.571 2239.48 1614.37 834.524
2126.54 1587.36 842.634 2073.06 1656.75 840.264 2250.36 1599.66 845,597
1537.72 1681.42 845.340 1967.18 1574.56 843.210 1719.77 1598.54 841,786
1642.14 1558.82 841.927 1579.57 1558.93 840.284 1716.08 1607.53 843.875
1948.74 1598.93 843.866 1987.28 1592.05 842,385 2217.35 1625.90 834,235
2091.52 1598.50 841.816 1552.774 1645.60 842.215 1810.92 1623.32 828.724
1691.69 1547.70 843.293 1913.43 1639.48 842.416 2044.40 1667.54 845.556
1247.69 1614.79 843.358 1773.49 1527.89 845.568 1632.41: 1604.25 840.789
1701.85 1559.14 828.041 1254.13 1614.71 832.064 2171.63 1607.41 841.865
2268.16 1608.15 843.195 2273.20 1590.50 843.532 1866.55 1617.94 845.564
2000.75 1583.02 844.997 2106.29 1612.74 £38.995 2078.57 1592.49 844.616
2162.23 1603.84 843,197 2197.36 1593.76 844.492 1762.85 1627.83 839.010
1833.10 1582.07 841.197 1912.96 1576.24 839.434 1983.84 1566.75 839.798
2154.45 1628.27 835.327 2064.96 1591.37 841.428 2163.58 1575.42 844,218
1663.01 1585.28 839.827 1642.03 1639.23 842.441 2261.13 1588.77 838.144
2274.86 1600.58 842.233 1680.40 1603.16 845.516 2260.17 1592.55 829.549
2007.71 1586.47 840.968 1703.88 1544.92 833.253 1869.26 1633.14 842.490
2232.12 1613.69 841.028 2110.13 1625.12 845.168 2010.99 1574.81 844.150
1991.62 1596.84 845.630 1937.18 1577.40 840.773 2198.47 1601.86 844,129
2047.15 1599.02 843.807 1918.42 1661.05 839.631 1707.96 1714.51 843.476
2261.46 1599.20 838.114 1776.62 1570.01 841.838 1812.21 1580.39 838.216
1853.28 1618.01 843.766 2119.94 1603.97 843,948 2213.18 1639.74 841.410
2218.98 1621.25 842,492 2004.91 1612.04 843.145 1951.18 1652.95 838.553
1992 .95 1600.16 839.256 2209.99 1612.59 836.676 2186.34 1577.15 835.066
2309.00 1588.86 844.245 1835.48 1581.41 838.206 1390.42 1662.73 872.645
2009.36 1628.10 840.907 2055.92 1622.66 843.201 1982,94 1591.07 843.221
1720.83 1603.12 842.570 2022.35 1573.78 839.823 2256.56 1583.49 836.018
2153.31 1564.76 837.627 2043.78 1588.09 838.957 2276.02 1578.28 844.872
1791.87 1627.10 833.491 2269.47 1607.75 840.190 1884.67 1545.88 840.854
2106.79 1603.92 845.324 1885.99 1609.98 844.495 1880.13 1623.91 841.932
1506.42 1714.51 842,731 1510.34 1581.54 844,131 2165.02 1582.40 843,710
2168.36 1583.79 837.845 1770.34 1630.95 842.209 1852.54 1572.77 845.035
1955.83 1579.80 845.241 2021.36 1604.34 837.320 2205.43 1602.89 841.782
1169.96 1546.93 845.084 2050.08 1552.66 839.744 1946.9% 1595.75 844.064
1880.01 1627.06 834.220 2069.77 1611.08 832.687 1553,97 1591.08 844.240
2289.93 1583.17 837.825 2016,62 1598.81 838.258 2188.59 1607,19 843.815
1845.72 1551.49 836.664 1743.35 1572.85 842.537 2067.10 1618.72 833.611
2065.12 1563.79 840.191 1889.38 1579.10 838.460 2182.83 1620.22 839.833
2261.60 1599.82 844.601 1728.25 1671.51 844.872 2168.74 1558.51 834,334
1468.66 1589.24 845.177 1913.04 1551.02 838.480 2023.27 1585.09 843.208
2060.47 1620.29 841.647 1560.98 1647.85 842,588 222231 1634.61 841.025
1290.12 1606.64 839.568 2051.91 1620.89 840.880 1835.97 1592.09 842.179
1759.92 1542.66 845.107 1991.18 1594.90 844.169 2100.02 1592.41 838.139
2097.43 1596.54 842.696 2115.93 1557.09 844.743 1272.03 1578.71 854.461
138938 1683.76 842.107 2024.20 1578.21 842.934 1431.11 1589.74 841.332
1913.92 1595.60 842.948 1893.17 1582.43 845.700 2080.45 1607.08 844.443
2192.43 1619.86 841.068 2156.83 1596.18 835.857 2079.40 1561.07 843.284
2097.34 1591.04 843.831 2055.90 1541.93 840.434 1973.32 1551.61 838.285
2104.81 1618.32 835.454 1934.69 1599.95 841.457 2283.79 1590.49 845.021
2203.94 1632.36 845.632 2110.00 1630.83 842,852 1325.54 1600.20 906.197
1448 .46 1625.17 839.522 2228.34 1601.19 835.881 1724.89 1617.55 8338.141
2269.45 1591.71 842.299 2076.54 1607.33 838.091 1266.73 1666.63 840.162
1859.01 1584.32 840.763 1941.14 1653.51 845.906 2142.38 1658.14 844.747
1610.57 1643.01 844.291 2092.24 1588.56 843.346 2037.07 1517.71 845.252
1666.45 1575.76 836.308 1919.28 1603.68 843.924 1520.07 1654.80 837.526
2052.82 1613.34 840.440 2058.72 1600.89 837.711 1379.79 1565.19 932.130
2260.88 1582.39 845.488 1948.63 1610.49 845.403 2314.39 1628.45 841.931
1873.76 1545.04 841.811 1903.31 1645.24 842.292 1980.42 1596.28 845.112
1832.26 1685.23 836.272 1501.83 1711.86 837.477 1684.94 1626.71 845.148
2088.14 1604.29 836.325 1704.85 1547.65 837.962 1858.22 1579.43 843.993
1954.41 1589.65 843.345 2073.83 1600.80 843.186 1877.81 1583.07 845.192
2257.33 1589.24 843.659 2287.28 1596.89 838.692 1651.69 1608.25 842.030
1942.69 1601.42 822.896 2231.61 1603.28 840.639 2240.08 1607.96 837.481
2090.79 1570.99 838.792 2141.25 1623.68 844.591 1862.86 164881 837.656
2147.21 1612.94 843.584 1826.08 1581.27 838.036 1982.11 1605.96 839.523
2175.99 1576.96 841.951 1910.27 1609.60 836.569 2161.53 1574.16 842,383
2152.10 1584.13 838.609 2302.82 1612.05 843.001 2098.32 1623.72 842.318
2007.34 1627.82 837935 - 2286.33 1607.63 844,771 1811.69 1549.47 842.748
2284.88 1592.08 842.568 2327.69 1597.86 842.453 1957.62 1566.99 842.805
2290.61 1597.00 843.235 1903.74 1606.37 842.967 1768.91 1559.39 834,012
2080.79 1630.87 838.519 2095.18 1630.10 841.761 1965.54 1588.78 844.173
2009.30 1546.81 842.943 2085.21 1606.74 838.426 1293.89 1612,84 859.386
2148.04 1588.10 839.337 2220.60 1616.22 844.059 2008.77 1609.14 845.590
2119.90 1615.70 839.302 2196.20 1606.97 845.445 2267.24 1588.46 828.816
2087.54 1567.15 841.411 1553.57 1545.25 832.018 1446.41 1571.92 845.468
1757.62 1607.2% 844.646 1729.01 1574.28 839.902 1941.10 1606.92 839.571
1883.53 1609.59 828.063 2046.42 1607.74 843,994 1180.14 1556.17 847.361
2247.82 1608.28 838.683 1944.19 1570.44 845.329 1848.90 1658.07 841.849
2156.30 1624.26 842.482 199185 1582.39 844.428 1984.60 1633.31 843.534
1636.65 1621.43 840.081 1906.40 1590.46 843.083 2105.89 1607.81 843.547
2235.57 1614.58 835.024 2228.06 1597.46 844.947 1586.32 1702.79 838.591
2171.76 1561.75 835.118 1988 .45 1642.06 842.577 2256.85 1597.65 830.591
2245.82 1580.67 843.897 2241.26 1624.72 842.542 1933.43 1597.97 845.588
1930.03 1569.30 834.750 1413.96 1609.05 842.591 1696.89 1604.06 841.124
2232.02 1612.36 840.635 1852.43 1607.30 837.416 2099.48 1546.43 843.628

1959.18 1618.15 831.742 2150.87 155%.15 844,193 2132.66 1610.89 840.193



b e

X-coordinate
(Feet)

1899.66
1527.48
1839.80
207920
2186.56
2173.49
2238.65
2244.02
2286.17
1797.60
1714.62
1908.81
1922.33
1958.58
1846.23
1820.64
2164.01
1997.16
1862.11
1987.30
1857.43
1929.44
2272.83
1653.78
2152.35
2095.59
1988.45
1701.58
2108.61
1410.92
1949.24
2114.25
1916.39
2076.51
2277.96
1963.50
1639.58
1847.38
1932.33
2237.97
1628.26
2143.28
1361.82
2207.72
1872.15
1739.27
2197.33
1522.75
1612.36
2247.04
1794.94
2269.69
1853.83
2183.78
2285.13
1796.71
1831.16
2078.12
1227.94
2125.09
2296.32
1973.30
1961.62
1889.41
1979.90
1742.37
2119.69
1849.90
2213.12
1647.63
2292.49
205511
1835.00
2125.88
1811.96
1748.38
1764.55
2300.22
2063.59
2285.60
2157.80
1376.00
1952.55
2259.04
2095.43
2082.83
2267.75

Y-coordinate Elevation

(Feet)

1620.62
1625.77
1660.48
1584.08
1589.52
1590.26
1578.70
1591.82
1593.17
1573.48
1591.20
1578.73
1612.34
1601.75
1551.11
1634.56
1608.90
1580.49
1600.98
1628.35
1590.64
1643.91
1605.82
1596.23
1623.04
1628.40
1616.15
1551.76
1611.37
1645.14
1558.35
1610.85
1638.71
1597.99
1597.60
1602.23
1599.10
1597.31
1591.78
1604.77
1593.35
1607.48
159391
1631.81
1639.84
1643.58
1607.89
1598.86
1627.90
1597.57
1578.02
1597.19
1599.20
1602.63
1599.72
1585.97
1609.66
1622.36
1592.26
1568.12
1595.32
1580.1%
1617.15
1622.06
1554.15
1602.59
1592.08
1621.37
1558.87
1625.59
1588.66
1579.29
1641.98
1573.80
1627.21
1530.55
1638.97
1606.98
1594.60
1592.19
1594.85
1539.65

(Feet)

836.913
845.606
845.097
844.138
844.789
841.614
845.801
845.254
844.619
837.930
841.471
844.903
842.610
842.835

X-coordinate
(Feet)

2032.63
1927.76
1808.45
1790.69
1854,54
2149.61
1768.54
2182.96
1843.17
2193.79
2011.37
2136.35
2081.26
1736.19
2257.89
1728.94
2258.53
1771.12
2321.68
1986.32
2071.28
2222.08
1923.64
2192.66
1107.64
2103.65
1785.35
1670.01
1981.13
1541.98
2291.41
1649.42
1641.51
1763.14
1704.21
1842.53
2250.08
1842.52
2011.76
2142.59
1890.54
2189.07
1781.45
1964.61
1683.80
2232.09
2105.94
1932.89
2253.52
1636.20
1679.73
2174.41
2079.98
1844.81
1886.08
1945.87
1613.98
2293.10
1710.32
2137.64
1635.04
202697
1432.30
1935.29
1538.09
2164.30
2337.63
1845.79
1814.25
2182.17
2308,10
194995
1716.23
2253.53
1905.89
1935.27
2137.65
2103.77
2127.89
1993.56
2157.44
2097.75
1834.47
1910.72
2156.79
1853.81
2122.34

Y-coordinate Elevation

(Feet)

1620.13
1590.51
1565.00
1562.82
1570.64
1600.26
1658.69
1605.03
1604.23
1598.66
1624.03
1610.21
1576.19
1712.64
1586.86
1620.42
1572.32
1572.18
1594.86
1593.88
1582.43
1616.22
1635.21
1600.35
1586.44
1558.71
1560.01
1582.57
1563.13
1679.33
1597.83
1577.21
1611.29
1580.18
1632.91
1635.10
1596.32
1607.65
1543 87
1580.51
1599.56
1617.97
1603.48
1551.83
1523.02
1594.07
1557.45
1611.77
1627.73
1658.59
1575.19
1571.21
1575.07
1546.47
1591.17
1587.06
1562.47
1608.36
1582.47
1586.14
1636.14
1634.60
1602.11
1570.31
1608.12
1583.16

(Feet)

845.887
839,908
840,396
844,193
844.090
844,834
839.840
845.054
842.232
840.163
836.380
839.597
838.207
845.043
831.571
845.042
841.636
838.383
§42.027
839.724
845.068
837.049
841,913
837.795
844.622
842.868
845.592
830.700
844.819
842.405
844.093
843.045
845,837
841.083
839.291
842.800
838.956
843.834
836.313
839,869
838.818
843.442
844.439
845.134
842.335
835.721
836.729
843.593
831.912
843.592
835.666
839.613
837.814
827.295
834.385
836.965
841.135
833.145
828.044
844.062
845.330
843.867
845.804
841.376
889.173
836.392
839.538
845.940
836.914
844.777
844.797
833.954
842.786
843.585
842.569
838.568
842.573
843.706

X-coordinate
(Feet)

1639.38
1954.98
2091.61
1845.09
1973.69
2263.89
1733.54
1469.40
2101.30-
2268.18
2261.86
2309.38
1923.91
2276.98
213022
1617.30
1557.58
2249.23
2271.42
1760.59

1859.20
2279.47
1792.63
2129.76
2209.55
2240.59
2009.73
2166.29
2082.85
2109.16
2269.20
2242.86
1690.86
1933.96
2003.30
2168.85
2199.14
1940.71
1633.72
1481.85
2132.79
1912.13
1931.42
1737.14
1888.26
1914.57
2032.41
2290.17
1860.39
1876.36
1987.01
2147.19
2188.40
1902.91

Y-coordinate  Elevation
(Feet)

(Feet)

1600.52
1607.23
1640.28
1620.08
1591.88

1589.70
1573.41
1602,56
1600.24
1572.72
1597.49
1578.57
1586.15
1595.86
1630.40
1603.38
1553.00
1641.14
1601.51
1599.66
1508.60
1547.41
1578.44
1613.04
1605.51
1602.33
1599.32
1608.02
1591.56
1604.78
1558.73
1626.41
1596.70
1585.68
1638.24
1608.15
1665.82
1644.49
1603.12
1625.66
1618.50
1632.92

837.289
841.472
842.539
842.879
844.714
843.113
843.490
838.553
£41.103
844.605
843.686
838.429
841.823
840.293
842.702
844.153
845,939
835.968




X-coordinate Y-coordinate Elevation X-coordinate Y-coordinate Elevation

(Fect) (Feet) (Feet) (Feet) (Feet) (Feet)
2025.93 1596.34 845.570 1963.55 1598.28 84]1.421
1781.19 1582.46 840,773 2292.82 1591.48 839.196
1598.23 15%8.58 841.447 2142.70 1577.11 842.590
1993.90 1527.28 842.597 1972.90 1571.76 844.696
1962.01 1642.03 842.443 1875.03 1622.20 842.059
2188.97 1634.75 844.466 1444.19 1559.71 842.252
2301.36 1602.19 844.504 1624.48 1555.73 844.145
1761.30 1570.53 842.593 211902 1611.31 840.981
1805.11 1670.85 840,384 1935.83 1635.34 838.725
1531.58 1636.23 841.198 1934.61 1601.80 838.608
1671.14 1586.53 840.068 2285.06 1596.92 841.481
1942.27 1614.23 833.964 1775.70 1575.71 840,107
1740.40 1575.64 844,388 2087.57 1613.52 842.420
2165.34 1623.08 839.304 1772.08 1579.56 843.863
1778.30 1671.06 844.681 2160.82 1628.35 839.668
1937.93 1607.63 840.380 1873.74 1587.48 838.568
1700.82 1549.95 840.638 2178.89 1594.94 842.498
1199.96 1609.36 870.204 2280.55 1597.75 841,123
1595.99 1590.11 842,801 1763.91 1656.43 832.535
2023.40 1602.87 842,299 1828.62 1600.76 843.536
2161.86 1637.04 841.472 2209.17 1561.63 841.139
1613.19 1589.77 840,893 1502.65 1553.42 842.709
2063.86 1572.65 841.850 1952.81 1617.01 842.526
2010.95 1584.67 844.730 1892.49 1523.22 840.703
2140.66 1613.52 844.992 2202.20 1613.32 834.254
1734.61 1623.17 842.741 2262.67 1589.83 844,386
1847.58 1591.00 843.589 1528.27 1551.62 845.051
2275.08 1579.75 844.328 1845.98 1640.46 843.907
2262.00 1625.04 841.754 1702,94 1652.32 844.038
1960.35 1582.18 838.540 2115.89 1608.73 833.565
1786.46 1662.59 836.326 2277.49 1608.09 841.952
2236.11 1608.51 841.040 1983.54 1649.69 §29.908
2117.33 1606.13 845.185 2254.50 1594.58 839.135
2170.55 1614.12 841.115 2205.00 1599.16 842,737
1861.70 1625.81 837.948 2116.27 1624.33 837.361
1973.17 1551.44 841.496 1302.87 1574.80 885.035
1962.87 1558.80 836.734 1501.45 1594.31 840.400
1606.64 1632.49 844.618 2265.80 1602.16 839,923
2084.83 1586.74 833.351 2038.08 1592.13 844.733
1869.05 1594.17 843.810 1728.99 1622.52 834.835
1829.71 1618.96 844,321 1977.97 1606.07 841.639
2100.47 15713.37 845.097 1133.81 1627.90 857.574
2122.20 1535.43 841.582 2099.81 1621.09 841.344
1892.31 1608.15 841.822 2054.77 1619.19 843.672
2203.47 1626.82 845.025 1857.46 1542.21 833.348
1832.84 1625.86 842.420 2027.95 1564.46 843.328
2218.38 1602.55 843.691 1698.23 1589.71 845.049
1882.62 1594.01 840.517 2126.88 1601.83 837.640
2092.96 1650.42 838.288 1389.80 1619.94 831.954
1926.41 1558.35 838.651 1639.95 1627.35 841.794
1982.16 1612.58 845.760 2011.60 1561.40 837.276
1973.03 1575.98 843.518 1436.09 1644.76 840.180
2167.63 1584.35 839.508 1988.46 1610.23 838.793
1960.57 1596.85 842.447 1915.56 1605.28 843.652
2244.11 1598.35 839.080 2149.56 1634.82 843.694
1854.46 1562.4% 843.394 2025.46 1592.44 841.809
1796.63 1594.12 843.898 2188.24 1537.82 845.480
1627.22 1555.81 841.583 1827.18 1576.39 839,254
2085.79 1573.39 845.178 2284.45 1594.48 842.539
2233.51 1594.84 844.093 1887.70 1571,73 835.642
1859.77 1529.25 839.236 2145.58 1617.72 841,222
2283.09 1584.86 845.295 1829.76 1598.33 839.651
1689.78 1602.27 845.135 2207.97 1585.46 843.788
2208.60 1570.72 838.331 2269.52 1592.41 840.112
1088.42 1610.99 820.511 2199.26 1606.28 £39.910
1509.04 168998 844.264 1665.46 1634.59 845.043
1464 .43 1574.20 845.573 1645.75 1687.23 837.726
1928.65 1593.39 842.355 2228.35 1569.80 844.648
2187.18 1603.48 836.028 2067.18 1597.65 825.444
2197.45 1600.40 84].941 2202.28 1603.68 844.986
2209.71 1587.30 833.588 2215.84 1579.14 844.960
2282.80 1620.36 844.663 2307.49 1582.29 839.958
1921.91 1521.30 832.222 1634.07 1641.29 843,649
191%9.99 1562.20 845,385 2224.52 1619.63 834.621
2005.41 1617.72 843.819 1672.58 1592.96 844,723
1644.64 1586.80 842.025 1707.21 15714.79 844.547
2018.22 1575.82 845.307 1866.15 1590.92 841.385
2231.82 1587.26 835.625 1935.52 1514.23 835.429
1798.98 1625.24 842.141 1678.47 1663.44 836.610
2134.01 1599.16 845.587 2242.92 1583.36 845.629
2138.65 1603.52 843.315 1551.61 1641.84 841.118
2135.06 1617.45 835.394 1969.57 1623.35 843.434
2011.78 1622.53 844.509 1891.62 1561.92 843.623
1459.15 1533.62 828.429 2263.49 1572.67 843.524
2126.23 1617.34 843.215 1612.16 162923 845.661
2074.48 1587.61 845.282 22713.74 1604.94 840.070

1891.41 1605.12 845.283






According to Huling and Weaver (1991), hydraulic conductivity is a function of the density
and viscosity of the fluid, as well as the permeability of the porous medium.  This
relationship is expressed by the equation:

K = kp£
n
where

K= hydraulic conductivity

k= intrinsicpermeability of the medium
p = fluidmassdensity

g = gravity

p =dynamic(absolute)viscosity of the fluid

Therefore, the ratio of the hydraulic conductivity of the fluid through the porous medium to
the hydraulic conductivity of the water through the same porous medium can be written as:

k
K - P8
B
k
X, - P,8
Py

where
K. = hydraulic conductivity with respect to the contaminant free phase fluid.
K = hydraulic conductivity with respect to water
p, = fluid mass density of the free phase contaminant
p,, = fluid mass density of water
g = gravity
viscosity of the free phase contaminant fluid
viscosity of water

=
T o
I ]
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This relationship simplifies to:
Pe
He

K, _
Kw &

My

The relative hydraulic conductivity for tetrachloroethylene (PCE) with respect to water can
be determined by the following relationship:

Ppce
Kpcg =
Frce
k- P
By

Substituting the appropriate valves for ppep 9, Bpcp B, (Huling and Weaver, 1991), we
obtain:

Le2s
Krce | 089 _ g
X, 100

1.00

Therefore, the hydraulic conductivity of free phase tetrachloroethylene will be 1.83 times that
of water. The geometric mean hydraulic conductivity of the upper, unconfined sand aquifer
was found to be 1.77x10? cm/sec (RREM, 1992a). The hydraulic conductivity for free
phase tetrachloroethylene in this unconfined aquifer is:

K. = (1.77x107 cmfsec) (1.83) = 3.24x1072 cmyfsec
PCE

The average linear seepage velocity can be calculated using the following formula

(Fetter, 1988).
v -k (ﬁ)

* e \d
where
V. = seepage velocity

K = hydraulic conductivity
0 = porosity

% = groundwater gradient
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Using the values of K., = 3.24x107 cm/sec, 0 =0.35, and dn 0.00085 (RREM,1992a),
PCE dl )

the seepage velocity of PCE can be determined to be:
3.24x102cm/sec

v, = (0.00085)
0.35
V, = 7.86x10 cmfsec
«80.2 feet/year
=022 feet/day

According to Huling and Weaver (1991), free phase tetrachloroethylene, upon encountering a
relatively impermeable confining layer, will migrate down the dip (or slope) of the top of the
layer. According to the groundwater model, the top of the confining layer underneath the
downtown area of Webster slopes to the west-northwest with a gradient of approximately 4.4
percent. Using this value for dh/dl, the rate at which free phase tetrachloroethylene can
move down-dip can be calculated:

v = 3.24x107% cmjsec
" =
0.35
V, = 4.07x107* cmysec
= 4197.5 fifyear
« 11.5 fijday

(0.00085)

Using the calculated retardation factor of 5.22 within the upper, unconfined sand aquifer the
seepage velocity using the measured groundwater gradient of 0.00085 is reduced to 15.36
feet per year and the migration along the top to the confining layer is cut to 804.1 feet per
year.

Similar relationships can be constructed for the migration of free phase 1,2-dichloroethane.
the relative hydraulic conductivity for 1,2-dichloroethane with respect to water is determined
by the following relationship.

Poce
Kpce _ Poce
TS
by

where
K,z = hydraulic conductivity of 1,2-dichloroethane

Ppop = Jluid mass density of free phase 1,2-dichloroethane
Bpep = Viscosity of free phase 1,2-dichloroethane




This relationship simplifies to:

Fle

alke

I'o
2

B

The relative hydraulic conductivity for tetrachloroethylene (PCE) with respect to water can
be determined by the following relationship:

Pece
Kpcg =
Prce
k- P
B

Substituting the appropriate valves for ppop P,» Bpep B, (Huling and Weaver, 1991), we
obtain:

1625
Kpcg _ 089 _ 1.83
K, 1.00

1.00

Therefore, the hydraulic conductivity of free phase tetrachloroethylene will be 1.83 times that
of water. The geometric mean hydraulic conductivity of the upper, unconfined sand aquifer
was found to be 1.77x10? cm/sec (RREM, 1992a). The hydraulic conductivity for free
phase tetrachloroethylene in this unconfined aquifer is:

Kpep = (1.77x10°2 cmjsec) (1.83) = 3.24x107? cmfsec

The average linear seepage velocity can be calculated using the following formula

(Fetter,1988).
k (dh
Vv = 2[££
=5 (%)
where

V, = seepage velocity

K = hydraulic conductivity
0 = porosity

-‘-g% = groundwater gradient
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