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Executive Summary

Continued growth and demand for finite water resources in the South Truckee Meadows
has resulted in variable water level declines throughout much of the basin. This report
documents changes in the potentiometric surface in groundwater aquifers'in the South
Truckee Meadows over the last twenty years. Overall, the central and western portions
of the study area show a decline in the pot‘entiometric surface of ten to twenty feet over
the last twenty years. Greater declines occur in the vicinity of the STMGID 2, 3, 5, and 6
municipal production wells and within the Steamboat Hills geothermal area. The eastern
portion of the study area in the Virginia Foothills shows a modest rise in the
potentiometric surface, as domestic and municipal production wells have gone off line in
recent years due to poor water quality. In the late 1980’s, water levels began to decline
in the Westridge area due to municipal pumping. Water levels in that area have now
stabilized, or are showing a reduced rate of decline. Over the last ten years, the rate of
water level decline in the Galena area has accelerated. Contour maps of water level
change show a decline in water levels that is elongated in a northeasterly direction
toward Foothill Road. Production from STMGID wells 5 and 6 has resulted in an areal
water level decline of twenty to forty feet. The effects of production from recently
installed municipal wells in the ArrowCreek and Montreux area are not yet significant.
Predictions of future water levels will be aided by a South Truckee Meadows

groundwater flow model currently in progress.




Introduction

This report documents changes in the potentiometric surface in groundwater aquifers of
the Galena and Mount Rose Fans in the South Truckee Meadows (STM) over the last
twenty years. Continued growth and demand for finite water resources has resuited in
variable water level declines throughout much of the basin. Regular water level
measurements are collected to estimate the potentiometric surface and to document
changes in the potentiometric surface over time. As groundwater is increasingly used as
the source of water for new developments in the South Truckee Meadows, monitoring of
the state of the resource is important to users, developers, and planners. Potentiometric
data will be utilized in a groundwater flow and transport model, with theAgoal of
determining groundwater flow volume and direction, the interaction between fresh and

geothermal waters, and the prediction of future hydrogeologic conditions.

This report revises Kanbergs’ 1996 report for the Washoe County Department of Water
Resources on groundwater level status in the South Truckee Meadows. That report
documenfed the changes in the potentiometric surface over the study area, with
emphasis on the Foothill and Galena areas. Those same areas are discussed in this

report, with the inclusion of water level measurements over the past six years.

The South Truckee Meadows study area extends from the Carson Range in the west to
the Virginia Range in the east and from the Galena Fan in the south to the Windy
Hill/Huffaker Hills area in the north (Figure 1). Within this area, two sub areas, Foothill
and Galena, have been selected for detailed monitoring. There is a high concentration
of domestic wells in these areas, and the potential impact from municipal wells is
important to well owners, the South Truckee Meadows General Improvement District
(STMGID), and Washoe County. The Foothill area includes Holcomb Lane southward to
Zolezzi Lane. The Galena area encompasses portions of the Galena, Whites, and

Thomas Creeks, and includes Callahan Ranch, Fawn Lane, and the upper “Government

Lots”.

This study utilizes water level measurements from domestic, municipal, geothermal, and
monitoring wells.  In 1979 the U.S. Geological Survey conducted a survey of water
level measurements over the Galena area. In 1982 the Utilities Division of the Washoe
County Department of Public Works completed a survey of water level measurements




over the eastern and northern portions of the Mount Rose and Galena Fans ektending
east to the Virginia foothills and north to Huffaker Lane. These two surveys have been
combined to form the 1979/1982 set of measurements and the baseline for this review.
in 1991 the Ultilities Division resampled most of the wells from the previous two surveys
as part of a groundwater modeling study of the STM aquifer. In 1992 the Ultilities
Division began routine measuremehts of select domestic and production wells
throughout the study area as part of an ongoing monitoring program. The 1991/1992
survey data were combined to form the second set of regional measurements and are
compared with the baseline data to generate a ten-year. potentiometric surface
difference map for the interval from 1982 to 1992. The 1991/1992 combined data are

compared with 2002 data in determining water level changes over the last ten years.

Regular measurements began in 1987 in the Foothill area to monitor the impact from
nearby municipal wells. In 1989, regular measurement of wells in the Callahan Ranch
area was initiated. In 1992, the monitoring program was expanded to include
representative wells from the entire study area. Reliable water level data are available
for a total of 399 wells in the study area. For various reasons, wells being measured
change from year to year, so that the number of wells measured for any given year vary
from 100 to 200.  Currently, approximately 200 wells are routinely measured in the

study area and good continuity of measurements is available for the last ten years.

Water level measurements from the Steamboat Geothermal System were collected from
monitoring data provided by SB Geo, Inc. and Caithness Power, Inc. This data is
required by and supplied to the Nevada Division of Environmental Protection. The
purpose of the data is to monitor any changes to the geothermal aquifer system and to
monitor any changes to the public water supply ("fresh") aquifers that surround the

geothermal system of Steamboat Hills.

Procedure
Well locations have been estimated by various methods over the years. The 1979 -
USGS survey estimated coordinates by plotting well locations on a 1:24,000 topographic
base map and by dividing the township section in which the well is located into four
quadrants four times. This result is a 2.5-acre square containing the measured well.

Elevation was estimated from the topographic map elevation contours. This results in




horizontal accuracy to within 100 feet and vertical accuracy, dependent on the
steepness of the local terrain, generally to +/- twenty feet. The 1982 survey estimated
well coordinates by digitizing the well locations after. plotting on a 1:24,000 base mép.
Elevations were estimated from topographic contours. In 1996 the County utilized hand-
held GPS units to estimate well locations. Horizontal accuracy is estimated to be +/- one
foot, while vertical accuracy is estimated at +/- five feet. Currently, well locations are
estimated by locating the actual well on one-half foot pixel resolution digital
orthophotographs. Elevations are estimated from digital two-foot contours overlain on
the same image. Horizontal accuracy is within two feet in cases where the well can be
seen on the image. In cases where the well cannot be observed on the photo, accuracy
is approximately ten to twenty feet. Vertical accuracy is estimated at +/- twb feet for
those well observed on the orthophotos, and to +/- five feet for those wells not visible on
the photos. Water level measurements are made with either a steel tape or an
electronic sounder and are measured from the top of the casing. These measurements

are accurate to +/- 0.01 feet.

The coordinate system used for this study is State Plane, Nevada West, NAD 83, US
Survey feet with a local scaling factor of 1.000197939, known as the Sparks Modified
"Grid ("Ground"). Previous studies used the State Plane, NAD 83 “Grid” and State Plane,
NAD 27 “Grid” coordinate systems. For the current study, prior coordinates have been
digitally translated to the NAD ’83 Ground system. Several of the wells measured only in
1979, 1982, 1991, or 1992 maintain their original accuracy. All wells measured within
the last six years have coordinates determined by either of the more accurate methods:

GPS measurement or orthophotographic identification.

In order to utilize older data in comparative studies with newer measurements, it was
necessary to ensure identical céordinates were assigned to identical wells. This was
done by a rigorous process of matching homeowner and/or well names and addresses
for wells measured in the different surveys. All well coordinates were translated to the
NAD 83 “Ground" coordinate system. In this way, many of the older well coordinates

have been updated to match more recent and accurate coordinates.

Potentiometric surface maps for 1979/1982, 1991/1992, and 2002 will reflect both the
accuracy of the well coordinates and the effects of digital gridding. However, variations




in the potentiometric surface exceed the smaller error introduced by approximate
coordinates for the older data, and the maps are believed to be accurate at the scale
presented. Potentiometric surface difference maps were generated by creatihg contour
maps of water level changes in specific wells. Any errors in the vertical accuracy of the
coordinate are irrelevant. Horizontal coordinate error is deemed to be minimal with

respect to the scale of the maps.

Potential sources of significant error, particularly on the difference maps, are
measurements of wells that were actively pumping or recovering from pumping.
Drawdown in domestic wells on the order of 20 to 40 feet is not uncommon. Current
procedure is to record pumping status at the time of measurement. Where regularly
recorded data exist, it is not difficult to identify these anomalous data on a hydrograph.
However, where measurements were made only on ten-year intervals, it is often not
possible to determine if the well was pumping if that information was not recorded at the

time of the measurement.

All contour maps in this report were generated usihg Golden Software’s Surfer program.
The gridding method is minimum curvature, utilizing spline smoothing, and using an
anisotropy ratio of 1. This method produces reasonable contour maps for irregularly
spaced data. All gridding programs extrapolate into areas of no data, and as a result,
thé boundaries of a map may show unrealistic values. Synthetic values were inserted
selectively, particularly around the edge of the study area where no wells exist. Al

synthetic values are identified as such in Appendix 1.

Data Organization

This data compilation has been built upon an earlier report completed for the Washoe
County Department of Water Resources (Kanbergs, 1996). Data are compiled and
stored in Microsoft Excel spreadsheet files. Well coordinates, elevations énd APN
number are recorded for all measurements collected as part of the County’s regular
- monitoring program. Additional details may include well depth, pump setting, completion

date, and previous owners.

Because well owners, addresses, and APN numbers change over the years, it is

imperative to ensure accuracy of historical data. Data were extracted and sorted




separately on name, address, and coordinates in an attempt to match identical wells
from different surveys. Numerous measurements from earlier surveys could not be used
in this review due to conflicting measurements with nearby regularly-measured wells,

erroneous coordinates, or suspected error in owner name and/or address.

All historical and current data for the years 1979, 1982, 1987, 1991, 1992, 1994, 1996,
1998, 2000, and 2002 are now stored in a single Excel Workbook. Separate
spreadsheets were created for each of the surveys from 1979, 1982, 1991, 1998, and
2002, and the Steamboat Hills. The data have been combined and sorted separately by
name, address, and easting. A spreadsheet for data gridding from which all suspect
data has been removed is also present. Finally, three spreadsheets tabulating water
level change for identical wells for the intervals 1982 to 1992, 1992 to 2002, and 1982 to
2002 were prepared. Pertinent spreadsheets were then saved to Excel 4.0
~ spreadsheets for import to gridding software. All data used in creating the contour maps

are attached in the Appendix.

Potentiometric Surface Maps

Potentiometric surface contour maps are presented for the years 1982, 1992, and 2002.
As discussed above, 1979 and 1982 data have been combined to generate the 1982
data set. Similarly, 1991 and 1992 measurements are combined to form the 1992
database. Data for the 2002 database were collected during January to March of 2002.
Where available, January to March measurements were also used in the 1982 and 1992
compilations. The well measurements that were used to generate the contours are

posted on each of the maps.

Potentiometric measurements are the depth to standing water in a well. They represent
the potentiometric head of the aquifer in which the well has been completed. For the
shallow unconfined aquifers throughout much of the study area, the potentiometric
surface is the water table. Water in aquifers moves from areas of greater potentiometric
head to areas of lower head. In general, it flows perpendicular to potentiometric surface
contours, except where flow is deflected by low-permeability barriers such at faults or
bedrock. Aquifers at different depths will not necessarily have the same potentiometric
head, and in some cases the difference in head may be significant. A groundwater flow
model completed in 1991 shows average vertical gradients ranging from +0.15 to -0.15




feet per vertical foot in the study area (Jamison, D.B., and Ruefer, J.M., 1991). In
unconfined aquifers, vertically oriented hydraulic gradients are the result of the vertical
component of groundwater movement. In general, vertical gradients are downward in
recharge areas, such as near the range front, and upwards at discharge areas near the
valley floor. Where an aquifer is confined by an overlying low-conductivity lithology, the
local vertical gradient between two aquifers may be significantly greatér than the
average mentioned above, even though there may be little movement of groundwater
between the two aqUifers. The Steamboat geothermal area also has a significant
vertical hydraulic gradient due to deep thermal water rising through cooler near-surface
groundwater. The magnitude of the vertical gradient in the Steamboat Hills geothermal
area is poorly understood. No attempt was made to delineate confined aquifers or

correct for vertical gradients in the potentiometric maps in this report.

The 2002 potentiometric surface contour map for the study area is shown in Figure 2.
Water flows from the mountains west and east of the valley towards the valley floor.
Most of the recharge to the aquifers comes from snowmelt in the Carson Range west of
the study area. In the eastern part of the study area, recharge is from precipitation in the
Virginia Range. Other recharge is derived from infiltration of surface waters along
creeks, canals, and irrigated lands. Water is lost from the aquifer by withdrawal from
wells, évapotranspiration, discharge to Steamboat Creek, and by northerly groundwater
flow out of the study area (Jamison, D.B., and Ruefer, J.M., 1991). The potentiometric
map shows that water levels are highest near the range fronts and diminish towards the

valley, mimicking the land surface.

Contour maps of the potentiometric surface of the study area for the years 1992 and
1982 are shown in Figures 3, and 4, respectively. Differences between the 1982, 1992,

and 2002 contour maps represent changes in the potentiometric surface. These .

changes are the result of natural variations in recharge, pumping, and of the
measurement data available for contouring. Potentiometric surface changes since 1982

are described below in the section on difference maps.

A total of 191 data points were used for the 2002 potentiometric contour map. Of this
total, 13 data points are synthetic values, estimated by a linear regression of earlier

measurements or from the elevation of surface discharge springs. A total of 226 points




were used for the 1992 map, including 6 measurements that were estimated. The 1982
map includes 210 measurements, of which 17 were estimated. For each of the maps,
the estimated data points were necessary to provide more realistic contours around the
perimeter of the study area and near the municipal production wells, where changes in

gradient are significant.

Difference Maps

Potentiometric surface difference maps were prepared for the study area and for the
detail areas Galena and Foothill. The difference maps indicate change in the
potentiometric surface over the last 20 years and over the ten-year intervals 1982 to
1992 and 1992 to 2002.  Unlike the potentiometric surface maps described above,
there are far fewer data points with which to generate the contour maps. Only wells that
were measured in both of the endpoint years were used in calculations. The County
attempts to measure the same wells from year to year, but this is not always possible.
The monitoring program is voluntary for domestic well owners. With property ownership
changes, new owners may decide that they do not want their water level measured.
Some wells go out of production and are abandoned; others are drilled deeper, making
comparisons misleading.  Also, new wells added to the program have no historical

records with which to compare.

The twenty-year difference map utilizes 64 measurements to calculate change in the
potentiometric surface for the entire STM study area. Thirteen of these data
measurements are estimated. The difference map for the time interval 1982 to 1992 has
107 measurements, of which 10 are estimated. The difference map for 1992 to 2002

incorporates 103 measurements, of which 7 are estimated.

STM Study Area Difference Maps
Potentiometric surface difference maps were prepared for the intervals 1982 to 2002,

1992 to 2002, and 1982 to 2002. ldeally, the 20-year differences would be exactly equal
to the sum of the two 10-year differences. While the 20-year differences are close to the

sum of the 10-year differences, they are by no means exact. The reason is that different
wells were used to calculate water level changes over the time intervals. The two 10-
year maps could have been added to create a 20-year map. However, it was felt that by

using actual measurements for identical wells, any error introduced by the gridding




program due to insufficient or irregularly spaced data would not be compounded by

summing the 10-year maps to create a 20-year difference map.

1982 — 2002 Difference Map
Overall, the central and western portions of the study area show a decline in the

potentiometric surface of ten to twenty feet over the last twenty years (Figure 5).
Greater declines occur in the vicinity of the STMGID 2, 3, 5, and 6 municipal production
wells and the Steamboat Hills geothermal area. The eastern portion of the study area in
the Virginia Foothills shows a modest rise in the potentiometric surface, as domestic and

municipal production wells have gone off line in recent years due to poor water quality.

STMGID wells 5 and 6 were constructed in. 1988, and the change in water levels in
nearby wells was used to estimate their water level in 1982. Since there are no historic
measurements to the northwest in the new ArrowCreek development, water levels there

were also estimated to limit the areal extent of the decline around STMGID 5 and 6

estimated by the gridding program.

The Steamboat Hills have had active geothermal production since 1987, which has
resulted in the large decline shown on the map. [t should be noted that there are few
wells supporting the extent of the decline. In addition, some of the Steamboat wells are
quite deep, and the effects of a significant vertical hydraulic gradient are magnified.
Geothermal wells ST-7 and ST-5 (Figure 5) are good examples of measurement data for
this area. Well ST-7 has been routinely measured, and the hydrograph (Figure 6) shows
consistent change in water level over time. The hydrograph for well ST-5 (Figure 7)
indicates a perplexing change in water levels over a short period of time. This may be
due to changes in the fractured bedrock aquifer or to problems with well construction.

Data for well ST-5 were normalized and used in the potentiometric maps (Figure 8).

The Fadda well in the Virginia Foothills (Figures 5 and 9) shows how the potentiometric
surface has risen since 1984. There has been little production from the aquifer in the
Virginia Foothills since 1985, and a 5-foot rise in water level occurred in the 18 months
after production ceased. Since 1987, water levels have changed more gradually due to

natural fluctuations in annual precipitation and recharge.




1992 — 2002 Difference Maps

The ten-year difference map for the years 1992 to 2002 (Figure 10) is similar to the
twenty-year difference map over most of the study area. Significant divergence between
the maps occurs in the center of the study area near STMGID MW3 (Figure 11), where
there has been little overall change over the past ten years. At the northwest boundary
of the study area, the 1992 — 2002 difference map indicates a 30-foot rise in water level.

Two well measurements support this large difference; while two nearby wells show much

less change. Any errors that may exist in the database could not be resolved and the
data was presented as is. The decline in potentiometric head southeast of the

Steamboat Hills is exaggerated due to the absence of nearby measurements.

1982 — 1992 Difference Map

The ten-year difference map for the interval from 1982 to 1992 is shown in Figure 12.
This map shows an overall decline in head of 10 to 30 feet in the central portion of the
study area near STMGID wells 1, 2, and 3. The western portion of the study area shows
little change over the time period. The northern portion of the map shows a lot of
scatter, with 10-year differences on the order of +20 to —20 feet over short distances.

There is probably some measurement error in this area, but specific errors could not be
resolved. Rather than bias the contour map in the wrong direction by inappropriate
editing, the data was not altered. A large drop in water levels in the Steamboat Hills is

probably due to geothermal well production.

Detailed potentiometric surface difference maps for Foothill and Galena areas are
described below. These maps utilize the entire study area data set and contour maps,

with the selected areas shown in greater detail with five-foot contours.

Foothill Area Difference Maps

The Foothill area extends from just south of Zolezzi Lane through the Westridge
Subdivision and Foothill Road to north of Holcomb Lane (Figure 1). Man‘y of the homes
in this area are on domestic wells. Water level drawdown from increasing demand on

the aquifer in this area has impacted these well owners. Regular measurements began
in 1987 after the construction of the Piccolo and STMGID 1 and 2 municipal wells.
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While there are abundant measurements within the Foothill area, relatively few of the
1982 measurements were repeated in 2002. Only ten duplicate measurements are
available for the 20-year difference map in this'area (Figure 13). Nevertheless, the data
are consistent and are believed to reasonably represent relative change over the time
interval. A drop of approximately 30 feet extends over the southern half of the area.
The decline is centered on the STMGID 1, 2, and 11 production wells and extends

northeasterly toward the Double Diamond 1 production well and southwest towards

STMGID 5 and 6, and the Thomas Creek well. To the north, near Holcomb Lane, the

decline over the period is five to ten feet.

For the ten-year time period from 1992 to 2002, thirty duplicate measurements are

available.. The data indicate a head drop of O to 5 feet over the Westridge and Foothill

Road areas (Figure 14). A slightly greater decline of 10 to 15 feet in the southwest

corner appears to be related to production at STMGID wells 5 and 6 and the Thomas

Creek well.

In the interval from 1982 to 1992, sixteen duplicate measurements indicate a water level
decline in a north-south dual lobe zone through the center of the area (Figure 15). A
drop of 10 to 30 feet in the southern lobe is attributed to STMGID 1, 2, 3, the Thomas
Creek well, and domestic production. A similar decline in the northern lobe is centered

on the Holcomb municipal well.

While there has been a significant decline in water levels in the Foothill area over the
last twenty years, the data indicate that continuing declines have shifted away from
Foothill Road and the Westridge subdivision. Water levels continue to decline to the
southwest of Westridge Dr., where a larger percentage of homes are serviced by

municipal wells.

Figure 16 is a hydrograph of the Williams domestic wells on Foothill Road. It shows an
overall drop in water level until 1992, after which the water level shows only seasonal
fluctuation and the effects of drought. The Pepple and Hinton domestic wells on
Westridge (Figures 17 and 18, respectively) display similar hydrographs. The
hydrograph of STMGID MW?2 (Figure 19) shows an increasing rate of water level decline
over the last two years after sixteen years of moderate decline. This is due to recent
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STMGID production well #11 pumpage that began in 2000. STMGID MW3, 700 feet
south of the Foothill area, shows stabilizing levels since 1992 after a drop of 30 feet from
1982 to 1992 (Figure 11). STMGID MWS5, southwest of the Foothill area (Figures 1 and
20), shows an increasing drop in water levels in recent years due to recent STMGID

~ production well #5 pumping that began in 1989.

Galena Area Difference Maps
The Galena area includes the Callahan Ranch subdivision, Fawn Lane, and the .

“Government Lots” north of the Mount Rose Highway (Figure 1). A number of housing
developments have been built in this area in recent years, and these developments are
generally served by the larger municipal wells. Many of the older homes are on
domestic wells. The combination of overall increase in demand on the aquifer and the
accentuated drawdown of water levels in the vicinity of -the municipal- wells have

impacted many of the domestic well owners.

Over the last twenty years, water levels have generally declined in the Galena area
(Figure 21). In the Government Lots in the northern portion of the area, production from
STMGID wells 5 and 6 have contributed to a lowering of the potentiometric surface of 15
to 40 feet. Hydrographs of STMGID MW 5 and MW 6 (Figures 20 and 22, respectively)
show decline in the potentiometric surface adjacent to the production wells. Large
changes in depth to water over short time intervals reflect active well production. The
Fawn Lane area has seen a drop in water levels of approximately 10 to 20 feet. In the
Callahan Ranch subdivision, water levels have generally dropped. An exception is the
Dundas well, which shows a rise of 13 feet over the period (Figure 21, hydrograph
Figure 23). Measurements from this well appear to be accurate, however, since there
are no data points between this well and the Government Lots, it exerts a large influence
on the contour map. In general, water levels have dropped 5 to 15 feet in Callahan

Ranch over the last twenty years.

Over the last ten years from 1992 to 2002, similar declines to the twenty-year period are
noted for the Callahan Ranch, Fawn Lane, and Government Lots areas (Figure 24). In
the western portion of this area, north of the Mount Rose Highway, a small rise in water
level is evident. There is less development in this area, and it is up gradient from the
municipal wells. The rise may be attributable to changes in precipitation and recharge.
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From 1982 to 1992, there was little change the potentiometric surface in the Galena area
(Figure 25). STMGID production wells 5 and 6 were put into production in 1989, and the
effects of withdrawal from those wells was negligible over the first few years. The
decline in the western portion of the area, north of the Mount Rose Highway, is again

probably the result of variations in precipitation and recharge.

The Mt. Rose First Aid Station domestic well has been monitored on a regular basis
since 1982. Municipal production wells have had little impact on the potentiometric
surface at this Ioca'tion, and changes in potentiometric head are influenced primarily by
natural conditions. Figure 26 shows how water levels have responded to wet and dry
years over the time period. Fluctuations of 15 to 18 feet are observed between wet and
dry periods. The Olsen domestic well in Callahan Ranch shows a very similar
hydrograph (Figure 27), an indication that precipitation and recharge variations may be
the primary cause of recent declines in water levels in that area. The Kitchen domestic
well in the Government lots (Figure 28) shows that water levels have declined at a fairly

constant rate since production began at STMGID & and 6 to the north. .

Recommendations for Future Work

Every effort was made in this review to not only ensure the accuracy of the data used in

this report, but to use as much of the available data as possible. Nevertheless, there

remain numerous older measurements that could not be used for various reasons.

~ These include both domestic wells and some of the geothermal holes in the Steamboat
Hills area. More data could be generated for the twenty-year difference maps by

remeasuring some of the baseline well data from 1979 and 1982. Every effort should be

" made to continue measurements of wells for which there are historical data.

The data are currently compiled in Excel Workbook format. Comparison studies require
the repeated extraction and review of selected data. Multiple well owners, and
sometimes multiple addresses, often exist for a single well. Working with the data in this
format is cumbersome and time consuming. A more appropriate database management
program such as Microsoft Access would allow for much greater efficiency in evaluating
and extracting data. Extraction of any subset of the déta based on date, coordinates,

13



parcel number, or any other defined field would be a one-step process that leaves the

original data unaffected.
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Figure 1. Location Map - South Truckee Meadows study area
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Figure 2. South Truckee Meadows - 2002 Potentiometric Surface Contour Map
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Figure 3. South Truckee Meadows - 1992 Potentiometric Surface Contour Map
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Figure 4. South Truckee Meadows - 1982 Potentiometric Surface Contour Map
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Figure 5. South Truckee Meadows - Change in the potentiometric surface between 1982 and 2002 Department Of
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Figure 6. Hydrograph of ST-7 geothermal well, Steamboat Hills
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Figure 7. Hydrograph of ST-5 géothermal well, Steamboat Hills - raw measurement data, normalized
data shown in Figure 8. :
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Figure 8. Hydrograph of the ST-5 geothermal well, Steamboat Hills. Normalized measurement data
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Figure 11. Hydrograph of STMGID MW 3
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Figure 12. South Truckee Meadows - Change in the potentiometric surface between 1982 and 1992 g{;pmtx};ent Qf
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Figure 13. Foothill Area - Change in the potentiometric surface between 1982 and 2002
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Figure 14. Foothill Area - Change in the potentiometric surface between 1992 and 2002
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Figure 15. Foothill Area - Change in the potentiometric surface between 1982 and 1992 Department of
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Figure 16. Hydrdgraph of the Williams domestic well, Foothill Area.
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Figure 17. Hydrograph of Pepple domestic well, Foothill Area
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Figure 18. Hydrograph of Hinton domestic well, Foothill Area.
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Figure 19; Hydrograph of STMGID MW 2, Zolezzi Lane, Foothill Area.
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Figure 20. Hydrograph of STMGID MW 5, Galena Area



Figure 21. Galena Area - Change in the potentiometric surface between 1982 and 2002 Department of
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Figure 22. Hydrograph of STMGID MW 6, Galena Area
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Figure 23. Hydrograph of Dundas domestic well, Galena Area



Figure 24. Galena Area - Change in the potentiometric surface between 1992 and 2002
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Figure 25. Galena Area - Change in the potentiometric surface between 1982 and 1992

+

@)

>

Well measurements used in this difference map
Current monitor well
Municipal production well

Municipal well - not currently producing

Contour interval 5 feet

2000

Dep

artment of

a8

AAdy S

Water Resbur(;éé

2000 Feet

i |




Depth to water (ft)

Jun-82

Jun-84

Jun-86

Jun-88

Jun-90

Date
Jun-92

1

Jun-94

Jun-96

i

Jun-98

i

Jun-00

110 '

115 1

120 4

125

130 |

135 1

140

145

150

Figure 26. Hydrograph of the Mt. Rose First Aid Station well, Galena Area
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Figure 27. Hydrograph of the Olsen domestic well, Galena Area
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Figure 28. Hydrograph of the Kitchen domestic well, Galena‘ Area
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Appendix 1 Potentiometric Surface Grid Database
ID No. { X('83ground) | Y ('83ground) i Z (83ground); 02Date 02wl 02ps 91Date 91wl 91ps 82Date 82wl i 82ps
1i 2301162 14815638 4750 1/9/1991¢ 129.26: 4620.74
2i 2301233 14816302 4689 1/9/1991: 95,39} 4593.61
3i 22090413 14812614 5633 12/1/1992¢ 932.00f 4701.00
4; 2284702 14822460 5054 . 400.00; 4654.00
5i 2279277 14828215 5111 . 6/17/1992: 211.10i 4899.90
6i 2278113 14826334 5418 2/1/2002; 113.53; 5304.47 dummy 5320.00
7 2279830 14813695 5474 2/1/2002; 111.47; 5362.53
8: 2287308 14832618 4631
9: 2277491 14809998 5440 5/1/1979i 32.37i 5407.63
10; 2287477 14821217 4927 270.00; 4657.00
11 2289376 14830285 4632 1/20/2002i 100.52; 4531.48; 2/19/1992i 95.00: 4537.00
12: 2272288 14813354 5785 2/4/1991: 158.90; 5626.10
131 2276487 14807344 5440 5/12/1979i 80.40: 5359.60
14: 2281891 14832769 4730 2/6/2002i 30.80: 4699.20
15 2279042 14814140 5486 2/1/2002; 111.81i 5374.19
16f = 2283711 14837046 4561 12/10/1990: 10.70: 4550.30
17 2303670 14812576 48186 1/7/1991: 75,54: 4740.46
18 2303670 14812576 4816 65.00i 4751.00
19 2273411 14805199 5645 12/1/1979; 150.00i 5495.00
20 2289544 14830698 4617 62.00; 4559.00
21i 2276891 14804837 5417 2/15/2002¢ 87.89: 5320.11
22; 2272626 14812843 5735 2/4/1991: 154.77} 5580.23
23t 2269350 14811946 5850 1/21/1991} 18.56i 5831.44
24: 2289350 14811946 5850 1/21/1891: 14.55: 5835.45
25: 2269350 14811948 5850 4/30/1979¢ 12.40: 5837.60
26i 2285189 14836276 4569 9.00: 4561.00
~27: 2276066 14812375 5541 2/14/2002; 161.14; 5379.86
28: 2276276 14819377 5626 2/12/2002; 284.42: 5341.58
20i 2276761 14837117 48086 2/6/2002: 13.70i 4792.30
308 2274716 14812004 5604 2/14/2002: 187.06i 5416.94
31i 2283711 14837046 4561 1/25/2002; 11.50i 4549.50
32 2299115 14821457 4570 45.00: 4525.00
33; 2284481 14820430 5143 :
34 2279084 14818771 5439 1/31/1991i 93.21; 5345.79
35i 2301332 14815290 4746 133.80} 4612.20
36 23041086 14816596 4739
37 2306346 14830647 44735 1/14/1991 9.93: 4465.07
38 2306346 14830647 4475 8.00; 4467.00
39i 2276682 14810756 5464 1/16/1991i 67.34i 5396.66
40: 2276682 14810756 5464 5/22/1979i 71.32: 5302.68
41; 2275642 14811457 5527 2/8/2002; 142.80; 5384.20i 1/14/1992: 132.47; 5394.53
42; 2296091 14811525 4650 ) 1/1/1991; 38.80i 4611.20
43 2286687 14838024 4526 2/6/2002  5.08i 4520.92
44: 2280187 14815343 5468 1/16/1991: 91.33: 5376.67
45: 2280187 14815343 5468 93.00: 5375.00
46: 2280187 14815343 5468 5/22/1977; 95.00i 5373.00
47 2274473 14811065 5580 5/9/1979} 162.30f 5417.70
48: 2305317 14816947 4819 115.90: 4703.10
49: - 2276590 14843405 4763 1/25/2002: 64.23: 4698.77 .
50; 2279932 14836612 4689 115.00; 4574.00
51i 2279932 14836612 4689 12/10/1990: 120.57: 4568.43
521 2276826 14820084 5567
53i 2275740 14811959 5545 1/16/1991; 149.62¢ 5395.38
54i 2278024 14834319° 4899 12/10/1990¢ 106.44: 4792.56
55: 2280128 14835135 4532 2/20/1992; 20.60: 4511.40
56; 2205929 14824069 4550 12/1/1992; 29.32: 4520.68
57 2276276 14819377 5626 265.00; 5361.00
58i 2289250 14835424 4524 : 9/25/1992; 22.12: 4501.88
59: 2281812 14842328 4569 1/25/2002; 37.163 4531.84
60: 2277103 14810033 5435 5/1/1979: 41.16: 5393.84
61i 2288751 14834973 4545 2/20/1992i 27.32i 4517.68
62i 2279940 14816116 5460 2/1/2002 109.43: §350.57
63i 2279940 14816116 5460 1/16/1991; 90.60: 5369.40
64i 2279940 14816116 5460 95.00; 5365.00
65: 2279940 14816118 5460 5/8/1979; 95.20i 5364.80
66: 2275719 14810585 5498 2/5/2002i 111.74} 5386.261 1/14/1992} 102.40: 5395.60
67: 2277157 14811907 5473 1/16/1991i 72.10i 5400.90
68i 2277157 14811907 5473 5/9/1979; 78.08i 5394.92
69: 2304633 14811833 4842 1/7/1991 62.77} 4779.23 ‘
70 2304633 14811833 4842 57.00i 4785.00




Appendix 1 Potentiometric Surface Grid Database
1D No. | X('83ground) | Y (‘83ground) i Z (83ground): 02Date 02wi 02ps 91Date 91wl 91ps 82Date 82wl i 82ps

71: 2276300 14806790 5448 2/14/2002; 96.75: 5351.25
72; 2277839 14819059 5515 2/7/2002; 195,80} 5319.20
73: 2278109 14839007 4726 10.00% 4716.00
74: 2278109 14839007 4726 12/10/1990:  8.70: 4717.30
75¢ 2289186 14834859 4533 1/29/2002; 20.90i 4512.10: 2/20/1992¢ 16.95i 4516.05
76i 2286895 14834682 4586 2/24/1992¢ 35.70i 4550.30
77i 2276574 14805942 5434 2/15/2002; 95,54 5338.46
78i 2289683 14822276 4790 125.00! 4665.00
79: 2304130 14824684 4570 23.00i 4547.00
80: 2305086 14828415 4484 3.00i 4481.00
81 2304036 14828427 4484
82i 2304127 14829797 4468 3.00: 4465.00
83i 2305289 14826934 4522 2/19/2002: 29,98} 4492.49
84 2286216 14830941 4705
85 2272599 14809151 5688 2/1/2002: 242.44; 5445.56; 1/16/1991: 230.70} 5457.30 dummyi 230.70i 5457.30
86 2288540 14834382 4562 2/20/1992¢ 41.45: 4520.55
871 2276394 14804657 5447 2/5/2002i 111.92: 5335.08
88; 2282265 14833013 4708 )
89i 2306617 14826796 4660
90: 2306617 14826796 4660 1/9/1991 166.94i 4493.06
91: 2306617 14826796 4660 : : 160.80: 4499.20
92: - 2277560 14810560 5442 2/14/2002: 64,35 6377.65
931 2294645 14829048 4511
94; 2204247 14828407 4526
95 2292310 14828298 4562 19.00: 4543.00
96 2277570 14804704 5377 5/12/1979i 94.60i 5282.40
97 2277368 14819628 5552 2/7/2002¢ 239.62} 5312.38
98: 2280846 14818434 5376 2/8/2002; 200,76: 5175.24 ' dummy 5195.00
99: 2273591 14813674 5747 2/15/2002: 284.58: 5462.42
100i 2275830 14808574 5468 2/15/2002¢ 80.02: 5387.98
101 2289361 14830002 4637 2/18/1992: 96.40: 4540.60
102; 2272340 14807287 5682 11/26/2001: 218.40{ 5463.60
103i 2280549 14818862 5390 1/31/1991 5.73i 5384.27
104 2304323 14811052 4834 1/7/1991: 54.16i 4779.84
1058 2304323 14811052 4834 51.00i 4783.00
106: 2303493 14814851 4740 1/9/1991% 50.74; 4689.26
107i 2303493 14814851 4740 31,00 4709.00
108 2287524 14835915 4548 1/25/2002: 15.85i 4532.15
109: 2268571 14811771 5910 4/30/1979: 50.00: 5860.00
110 2276053 14807322 5470 3/21/1978: 82.50i 5377.50
111 2305063 14814354 4835 1/7/1991} 177.27i 4657.73
112 2272626 14812843 5735 155.00; 5580.00
113: 2272626 14812843 5735 7/26/1979: 155.00; 5580.00
114 2280038 14818043 5406 dummy 5331.00 50.00; 5356.00
116; 2288234 14828281 4724 2/13/2002 159.40i 4564,60i 2/18/1992i 150.00: 4574.00
116 2291766 14826499 4606 2/12/2002; 71.10: 4534.90
117: 2288576 14834194 4564 2/13/2002¢ 35.90% 4528.10: 2/20/1992: 36.90: 4527.10
118 2288337 14828451 4711 12/17/1990:¢ 152.21: 4558.79
119§ 2288756 14829233 4676 2/18/1992: 124.31i 4551.69
120 2287579 14832371 4631 2/26/1992¢ 69.08: 4561.92
121 2293083 14821797 4641 60.00; 4581.00
122; 2282914 14843119 4534 1/25/2002; 30.09: 4503.91
1231 2292338 14838660 4464 1/14/2002; 13.00i 4451.00i 12/16/1992i 5.90 4458,10 est:  0.00i 4464.00
124; 2280713 14818777 5381 2/12/2002i 232.53; 5148.47: 3/12/1992; 228.12; 5152.88
125: 2282914 14843119 4534 12/7/1990: 35,303 4498.70
126; 2282914 148431189 4534 29,00 4505.00
127: 2272501 14813381 5771 185,00} 5586.00
128: 2277550 14811936 5486 5/1/1979: 101.88: 5384.12
129 2270000 14842250 4900.00 4900.00 4900.00
130: 2301730 14845282 4412 dummy:  0.00: 4412.00 dummyi 0.00: 4412.00 Dummyi  0.00: 4412.00
131 2273722 14812294 5685 10/2/2001; 147.67; 5537.33; 1/14/1992} 154,101 5530.90
132i 2273722 14812294 5685 5/9/1979: 160.68: 5524.32] -
133: 2301492 14813926 48086 221.00; 4585.00
1341 2289453 14830394 4628 2/19/1992¢ 90.60i 4537.40 -
135; 2278124 14818154 5494
136; 2275795 14808300 5470 2/14/2002: 78.29: 5391.71
137: 2282915 14832659 4710 40.00: 4670.00
138: 2288325 14828646 4708 2/13/2002 158.24; 4549.76; 2/19/1992i 150.80: 4557.20
139i 2276235 14805092 5454 2/5/2002; 111.54i 5342.46
140i 2289226 14836777 4513 10.001 4503.00




Appendix 1 Potentiometric Surface Grid Database

ID No. i X("83ground) i Y ('83ground) ; Z (83ground); 02Date 02wl 02ps 91Date 91wl 91ps 82Date 82wl 82ps
144: 2281186 14833800 4718 1/25/2002¢ 69.91: 4648.09
1428 2278452 14808852 5383 2/8/2002i 17.81% 5365,19{ 1/15/1992: 7.78} 5375.22
143: 2305278 14814126 4844 2/21/2002; 64,781 4779.22; 1/13/1992¢ 70.00: 4774.00 1/10/19841 70.73i 4773.27
144: 2274261 14810351 5560 5/2/1979: 99.30: 5460.70
145i 2289159 14829906 4648 81.00¢ 4567.00
146: 2303649 14811635 4800 1/7/1991;: 57.77% 4742.23
147 2303649 14811635 4800 : 40.00; 4760.00
148: 2276965 14812271 5483 2/14/2002i 102.13i 5380.87: 11/16/1992: 94.81: 5388.19
149: 2272285 14814034 5812 ) 230.00: 5582.00
160 2204583 14829191 4514 12/12/1990;  1.30i 4512.70
151 - 2271340 14813616 5805 2/1/2002; 135.60! 5670.40: 2/20/1992: 139.46: 5665.06
162 2271340 14813616 5805 123.00; 5681.52
153; 2202950 14821910 4630 2/1/1992¢ 73.85{ 4556.15
154: 2265793 14807192 6170 5/23/1979; 62.00; 6108.00
156¢ 2281138 14840882 4583 12/17/1990: 39.53: 4543.47 )
156 2270836 14812275 5740 2/4/1991! 86.66: 5653.34 -
167 2287784 14832616 4620 1/25/2002; 66,521 4553.48! 2/26/1992i 61.85i 4558.15
158: 2281186 14833800 4718 12/10/1990; 64.25: 4653.75
159: 2281186 14833800 4718 62.00: 4656.00
160: 2288292 14836041 4540 . 6/1/1992: 26.40: 4513.60
161 2273840 14811473 5639 2/8/2002; 116,59 5522.411  1/14/1992; 122.90i 5516.10
162 2271545 14812629 5752 120.00; 5632.00
163: 2279163 14834016 4848 2/6/2002; 157.70¢ 4690.30
164i 2279932 14836612 4689 1/25/2002; 105.90: 4583.10
165 2274197 14812113 5640 5/9/1979} 103.34i 5536.66
166: 2272501 14813381 5771 2/15/2002; 188.17: 5582.83 2/4/1992: 200.63i 5570.37
167: 2265835 14808224 6200 dummy 5949.00:  1/18/1991: 249.00: 5951.00
168: 2265835 14808224 6200 5/22/1979: 246.50; 5953.50
169: 2286145 14801991 4831 2/13/2002 26.20f 4804.80: 3/31/1992: 26.87: 4804.13
170i 2273411 14805199 5645 1/18/1991§ 158.30: 5486.70
171 2276826 14820084 5567 2/1/1991: 196.89: 5370.11
172 2276826 14820084 5567 202.00; 5365.00
173 2276826 14820084 5567
174 2279826 14813173 5468 2/1/2002: 105.19: 5362.81
1751 2296153 14824359 4541 2/13/2002; 19.04: 4521.96
176 2296153 14824359 4541 12/12/1990: 15.77% 4525.23
1778 2296153 14824359 4541 8.00i 4533.00
178: 2288991 14834006 4554 2/27/1992¢ 32.25: 4521.75
179: 2277156 14810040 5438 2/5/2002: 63.00i 5375.00; 1/13/1992: 52.91: 5385.09
180: 2280991 14835655 4651 1/25/2002; 67.40i 4583.60
181: 2280991 14835655 4651 12/19/1990; 67.08{ 4583.92
182; 2280991 14835655 4651 63.00: 4588.00
183: 2282055 14831976 4756 58.00: 4698.00
184: 2287741 14834637 4566 2/24/1992: 30.80: 4535.20 :
185: 2280196 14839182 4620
186: 2272505 14804108 5680 1/18/1991% 217.40: 5462.60
187: 2277297 14811464 5460 2/8/2002: 78.92% 5381.08 .
188: 2277297 14811464 5460 1/16/1991; 64.42: 5395,58
189 2287364 14834655 4577 5/28/1992} 35.181 4541.82
190: 2273782 14811243 5626 2/8/2002: 105.95: 5520.056 :
191 2276292 14806021 5450 ) 5/12/1979; 94.40: 5355.60
192¢ 2288754 14829756 4664 2/19/19921 115.40; 4548.60
193 2277742 14808649 5400 5/23/1979; 13.10i 5386.90
194: 2278087 14808974 5390 5/23/1979;  7.30: 5382.70)
195: 2278187 14809625 5420 5/23/1979: 23.70i 5396.30)
196: 2278187 14809274 5400 5/23/1979: 15.95: 5384.05
197 2287741 14834637 4566 1/29/2002§ 30.15i 45365.85
198: 2277313 14810225 5437 2/5/2002i 55,84 5381.16: 1/13/1992: 45.82: 5391.18
199: 2280909 14840810 4586 12/10/1990: 42.71i 4543.29
200; 2280909 14840810 4586 34.00¢ 4552.00
201: 2280909 14840810 4586 2/6/2002: 39.50i 4546.50
202: 2279219 14814192 5482 2/4/2002} 116.80; 5365.20
203 2275104 14810155 5505 2/5/2002¢ 89,12i 5415.881 1/13/1992i 85.20{ 5419.80
204; 2280590 14832327 4797 12/10/1990: 55.37! 4741.63
205; 2287614 14832272 4630 2/27/1992; 67.46: 4562.54
206: 2271510 14812967 5768 115.00i 5653.00
207; 2277313 14810225 5437 5/1/11979; 42.50i 5394.50
208: 2284777 14837964 4541 1/25/2002; 10.58; 4530.42
209; 2279532 14814203 - 5476 2/1/2002: 115.681 5360.32
210 2275623 14819890 5616 2/8/2002; 244.64; 5371.36




Appendix 1 Potentiometric Surface Grid Database

ID No. i X{'83ground) i Y ('83ground) i Z {83ground): 02Date 02wl 02ps 91Date 91wl 91ps 82Date 82wl 82ps
211: 2287308 14832618 4631 1/25/2002¢ 74.84: 4556.16
212i 2272501 14813381 5771 2/4/1991: 211.93: §558.07
2131 2204250 14824867 4567 19.00% 4548.00
214: 2205436 14822324 4604 50.00i 4554.00
215; 2204109 14824050 4580 6/18/2002: 49.87: 4530.13 10/1/1984: 23.71} 4556.29
216i 2295407 14822357 4603 6/18/2002: 53.45} 4549.55 2/1/1991: 51.74: 4551.26 10/1/1984: 50.08} 4552.92
2178 2292310 14828298 4562 2/13/2002; 37.74i 4524.28
218: 2292310 14828298 4562 12/17/1990: 32.74i 4529.26
219: 2301906 14822748 4583 1/14/1901: 71.20: 4511.80 :
220i 2301906 14822748 4583 58.70: 4524.30
221% 2272429 14812747 5738 2/15/20021 150.59: 5587.41F 11/16/1992} 149.88; 5588.12
222 2289159 14829906 4648 1/29/2002; 107.75; 4540.25: 2/19/1992: 103.25¢ 4544.75
223: 2289159 14829906 4648 12/17/1990: 100.97: 4547.03
224: 2284138 14841532 4508 2,00} 4506.00
225: 2275497 14811025 5521 1/16/1991% 123.83: 5397.17
226: 2275497 14811025 5521 5/22/1979: 128.20: 5392.80)
227: 2277114 14840094 4772 12/7/1990: 70.29: 4701.71
228: 2277114 14840094 4772 60.00; 4712.00
229 2277114 14840094 4772 2/13/2002; 70.90% 4701.10
230 2272288 14813354 5785 170.00: 5605.00
231% 2272999 14819621 5809 2/14/2002: 132.89: 5676.11 dummy 5678.00 :
232: 2273291 14819139 5795 132,00; 5663.00
233: 2279602 14814489 5476 1/16/1991; 93.39: 5382.61
234: 2279602 14814489 5476 2/1/2002; 108.89: 5367.11
235: 2274773 14820407 5724 2/8/2002; 265.48; 5458.52
236: 2278323 14807311 5459 2/15/2002; 99.98: 5359.02
237: 2276290 14819828 5580 2/1/1991: 249.98: 5340.02
238: 2289544 14830698 4617 1/29/2002; 90.26: 4526.74; 2/19/1992: 84.80: 4532.20
239: 2273915 14812250 5674 2/14/2002i 144.40i 5529.60: 1/14/1992: 150.83: 5523.17
240: 2287565 14822495 4890 - 265.00i 4625.00
2411 2289000 14822739 4814 175.00} 4639.00)
242: 2290008 14837074 4702 18FEB92i 142,34: 4559.66
243: 2287563 14834881 4567 2/24/1992: 32.85: 4534.15
244: 2280419 14843266 4623 1/25/2002; 78.75! 4544.25
2458 2276956 14819834 5570 2/8/2002} 260.20; 5309.80
246: 2273388 14804792 5646 2/22/2002; 161.83; 5484.17
247: 2272627 14814591 5827 7/31/1982: 365.00f 5462.00
248: 2284777 14837964 4541 12/12/1990: 11.64i 4529.36
249t 2284777 14837964 4541 4.00¢ 4537.00
250: 2280419 14843266 4623 12/7/1990% 112.60; 4510.40
251% 2303521 14814938 4743 2/13/2002; 43.42} 4699.58
252; 2288710 14828238 4693 110.00; 4583.00
253: 2276053 14807322 5470 1/16/1991: 95.06: 5374.94
254; 2280737 14840409 4592 2/6/2002 44.84: 4547.16 '
255t 2275335 14819107 5691 2/8/2002¢ 307.65! 5383.35; 1/14/1992} 289.00i 5402.00
256: 2275335 14819107 5691 - 2/1/1991: 287,77 5403.23
257: 2275335 14819107 5691 5/10/1979: 293.17; 5397.83
258 2288610 14829602 4676 19FEB92: 123.40} 4552.60
259; 2286788 14831691 4674
260: 2286788 14831691 4674
261i 2278830 14835177 4818 146.00: 4672.00:
262; 2278830 14835177 4818 12/10/1990} 126.53! 4691.47
263i 2280143 14814056 5472 2/1/2002} 114.55¢ 5357.45 )
264 2279675 14812871 5466 2/1/2002: 108.56: 5357.44
265: 2287467 14836097 4550 12/12/1990: 49.37: 4500.63
266; 2287467 14836097 4550 28.00; 4522.00
287i 2287661 14820283 . 4933 308.00; 4625.00
268: 2271128 14813194 5785 104.00: 5681.00
269 2271128 14813194 5785 5/22/1979: 116.45: 5668.55
270 2273698 14812412 5691 2/8/2002; 149.21; 5541.79 .
271i 2275170 14811942 5560 5/9/1979: 123.60! 5436.40
272; 2269950 14816504 6022 3/5/2002; 76.93i 5945.07
273i 2281813 14842328 4575 12/7/1990: 47.40: 4527.60
274: 2281813 14842328 4575 41,00i 4534.00
275% 2285607 14820111 5049 ) 155.00§ 4894.00
276i 2265923 14805268 6200 4/30/1978i 52.70i 6147.30
277% 2267441 14806683 6040 4/30/1979: 2,90t 6037.10
278; 2287233 14838025 4520 12/12/1990: 44.10: 4475.90
279% 2287233 14838025 4520 4.00: 4516.00
280 2278492 14834081 4900 125.00; 4775.00




Appendix 1 Potentiometric Surface Grid Database

ID No. i X('83ground) } Y ('83ground) { Z (83ground) i 02Date 02wi 02ps 91Date 91wl 91ps 82Date 82wl 82ps
281 2288651 14828613 4692 18FEB92: 137.25¢ 4554.75
282: 2287912 14822764 4870 :
283 2271281 14813862 5835 2/4/1991: 165.60i 5669.40
284: 2271281 14813862 5835 155,00¢ 5680.00
285i 2299721 14819785 4595 72.10i 4522.90
286i 2279925 14814641 5472 2/1/2002: 117.02} 5354.98
287i 2279925 14814641 5472 92.00} 5380.00
288: 2278492 14834081 4900 12/10/1990} 122.79: 4777.21
289i 2278855 14838881 4674
290: 2299721 14819785 4595 1/7/1991 73.78i 4521,22
291% 2295801 14807874 4663 15,00} 4648.00
292i 2275302 14836745 4920 2/12/2002; 58.80: 4861.20 )
203i 2288081 14833123 4600 2/25/1992; 55.18i 4544.82
294; 2277576 14843542 4715 12/7/1990¢ 23.85i 4691.15
295: 2277576 14843542 4715 16.00} 4699.00
296; 2287264 14818001 5001 214.00; 4787.00
207i 2280144 14813841 5473 105.00¢ 5368.00
298: 2274534 14818115 5745
299 2292301 14819432 4750 12/24/1990F 94.70¢ 4655.30
300: 2292301 14819432 4750 12/21/1990¢ 92.89; 4657.11
301: 2271590 14813264 5785 2/15/2002; 135.07: 5649.93! 4/16/1992: 140.10: 5644.90
302i 2285189 14836276 4569 1/25/2002; 13.03; 4555.97
303 2285189 14836276 4569 12/12/1990; 16.83: 4552.17
304; 2288966 14829891 4648 1/29/2002i 115.70¢ 4532,30i 20MARO1: 103.86} 4544.14
305 2276290 14819828 5599 200.00; 5399.00
306: 2276269 14818458 5629 2/1/1991: 235.43: 5393.57
307: 2276269 14818458 5629 240.00; 5389.00
308i 2276269 14818458 5629 5/10/1979: 237.62; 5391.38
309 2287307 14821811 4913 285.00 4628.00
310 2290892 14827929 4610 2/5/2002F 86.72: 4523.28: 18FEBQ2: 81.60: 4528.40
311 2275725 14811003 5510 2J5/2002 124.46; 5385,54; 7/16/1992: 122.10: 5387.90
312 2275725 14811003 5510 5/2/1979: 112.94! 5397.06
313 2279453 14814288 5476 96.00i 5380.00
314: 2279453 14814288 5476 5/22/1979; 104,50: 5371.50
315 2282591 14838814 4553 . 9.00i 4544.00
316i 2272126 14816464 5848 3/5/2002; 122.07: 5725.93 dummy 5728.00 dummy 5730.00
317; 2287308 14831844 4654 1/25/2002; 90.20} 4563.80
318: 2282287 14836414 4577 1/25/2002; 15.90: 4561.10
319 2282287 14836414 4577 12/10/1990: 15.07: 4561.93
320i 2282287 14836414 4577 8.00: 4569.00
321 2276547 14810134 5456 2/8/2002¢ 71.22% 5384.78
3228 2276547 14810134 5456 1/16/1991 56.67: 5399.33
323; 2276547 14810134 5456 5/1/1979; 58.20: 5397.80
324 2278579 14805138 5325 5/12/1979¢ 38.80; 5286.20
325; 2268977 14812256 5940 5/22/1979; 11.70i 5928.30)
326; 2285132 14831110 4705 75.00: 4630.00
327 2278412 14834268 4896
328i 2292301 14819432 4750 92.00i 4658.00
329: 2286505 14831012 4692 1/25/2002; 81.34% 4610.66
330 2286709 14837514 4534 2/12/2002i  3.48: 4530.52
331 2280419 14843266 4623 63.00i 4560.00
332i 2280590 14832327 4797 74.00i 4723.00
333; 2275740 14811959 5545 5/9/1979: 101.30} 5443.70
334: 2278171 14819726 5489 1/31/1991: 152.03; 5336,97
335i 2282846 14841335 4537 12/7/1990: 38.50: 4498.50
336: 2282846 14841335 4537 1/25/2002¢  9.70% 4527.30
337i 2278171 14819726 5489 277120021 174.691 5314.31:  1/14/1992: 153.85: §335.15
338: 2282846 14841335 4537 14.00; 4526.00
339i 2306105 14828521 4495 1/14/1991; 24.51i 4470.49
340: 2306105 14828521 4495 20.00; 4475.00
341i 2306105 14828521 4495 2/5/2002; 24.48% 4470.52
342i 2301850 14813686 4778 2/12/2002} 115.64; 4662.36
343: 2275570 14811458 5540 5/9/1979: 135.33: 5404.67
344i 2278124 14819240 5494 2/8/2002: 172.15i 5321.85 :
345 2287304 14833801 4601 2/25/1992; 43.55i 4557.45
346: 2282591 14838814 4553 1/25/2002: 14.36: 4538.64
347: 2288040 14833887 4578 2/24/1892: 41.43: 4536.57
348; 2277270 14819179 5563 219.00; 5344.00:
349: 2277270 14819179 5563 5/12/1979; 218.78} 5344.22
350f 2277270 14819179 5563 1/31/1991% 215.08{ 5347.92




Appendix 1 Potentiometric Surface Grid Database
{D No. | X('83ground) : Y (‘83ground) i Z (83ground): 02Date 02wl 02ps 91Date 91wl 91ps 82Date 82wl i 82ps

351: 2304156 14817174 4553
352; 2287589 14817976 4980 217.00; 4763.00
353i 2289046 14835406 4530 11.00} 4519.00
354: 2278024 14834319 4899 96.00: 4803.00
355! 2271545 i 14812629 5755 2/4/1991: 115.78; 5639.22
356; 2282591 14838814 4553 12/7/1990; 14.89: 4538.11
3578 2273408 14809965 5625 1/14/1992% 115.97 5509.03
358; 2270964 14808126 5810 1/14/1992: 325.38¢ 5484.62
359: 2278212 14809305 5403 10/2/2001: 45.54: 5357.46 )
360; 2271340 14813616 5805 2/6/1991: 137.50: 5667.02
361 2278190 14809411 5407 2/1/2002¢ 36.70} 5370.30 1/7/1991¢ 2220} 5384.80
362; 2275832 14812013 5542 2/14/2002; 159.38; 5382.62; 1/14/1992i 148.53; 5393.47
383: 2289159 14821492 4830 2/19/2002; 177.98: 4652.02
364: 2289159 14821492 4830 200.00; 4630.00
365i 2287079 14832811 4631 2/27/1992} 62.55! 4568.45
366: 2277270 14819179 5563 4/30/1992: 217.50i 5345.50
367i 2273740 14829490 5382 dummy 5287.001 6/24/1992: 96.70; 5285.30 dummy 5291.00
368: 2276158 14830031 5235 2/1/2002; 147.83i 5087.17; 8/17/1992: 148.00; 5087.00 dummy 5087.00
369i 2273601 14826015 5582 dummy 5448.00 7/2/1892: 140.00; 5441.80 dummy 5442.00
370: 2288898 14828148 4677 2/12/1992: 121.84: 45665,16
374: 2271308 14807559 5747 11/26/2001 283.40: 5463.60
372 2295841 14807524 4672 23.00; 4649.00
373 2288196 14829078 4710 18FEBQ2i 144.20¢ 4565.80
374: 2288756 14829233 4676 2/13/2002; 131.70: 4544.30
375: 2271851 14807295 5714 3/15/2002: 254.08;: 5459.92
376 2271851 14807295 5714 1/21/1991: 250.46} 5463.54
377: 2271851 14807295 5714 5/22/1979} 247.00{ 5467.00
378: 2268463 14812058 5980 4/30/4979: 49.50: 5930.50
379: 2285132 14831110 4705 12/12/1990: 78.35: 4626.65
380 2277832 14820180 5507 2/7/2002; 199.24} 5307.76
381F 2303923 14816251 4725 41,70i 4683.30
382i 2274162 14810521 5576 10/11/2001; 102,72} 5473.28
383: 2274162 14810521 5576 5/2/1979: 101.15; 5474.85}.
384: 2291725 14816575 4877 100.00} 4777.00§
385: 2290623 14816865 4887 115.00 4772.00
386: 2292656 14816142 4814 95.00: 4719.00
387: 2281700 14832020 4770
388 2285795 14828152 4825 165,00} 4660.00
389: 2289377 14824157 4761 -180.00¢ 4581.00
390: 2288308 14823963 4818 180.00: 4638.00
391: 2284797 14821115 5107
392 2279602 14814489 5476 102.00; 5374.00
393; 2279602 14814489 5476 5/4/1979 102.40} 5373.60
3904: 2287651 14832673 4623 46.00: 4577.00
395: 2287651 14832673 4623 12/12/1990: 60.63: 4562.37
396: 2273928 14810579 5590 2/5/2002¢ 78.27: 5511.73; 1/14/1992; 81,78: 5508.22
397i 2273928 14810579 5590 5/2/1979i 78.87i 5511.13
398: 2273928 14810579 5590 1/16/1991; 77.19; 5512.81
399: 2271538 14807519 5732 11/26/2001; 264.90; 5467.10
400 2301286 14813930 4839 1/7/1991: 234.92: 4604.08
401: 2287835 14826936 4772 70.00¢ 4702.00
402 2284512 14819497 5148 2/1/2002; 191.081 4956.44i  8/20/1992} 192.72: 4955.70
403} 2284512 14819497 5148 190.00} 4958.42
4041 2204595 14819338 4724 1/1/1993} 174.40; 4549.60
405: 2294502 14818937 4738 12/1/2001; 121.92: 4646.08! 12/1/1992: 136.92; 4601.08
406i 2294400 14820215 4704 2/1/2001 112.00% 4592.00 1/1/1993: 120.64: 4583.36
407; 2281323 14837919 4579 27.00f 4552.001
408! 2292023 14828284 4542 11.00f 4531.00
409: 2287466 14834389 4581 X 2/25/1892: 24.65: 4556.35
410 2287743 14831949 4635 1/25/2002; 84.97i 4550.03;  2/27/1992! 79.88: 4555.12
4113 2292997 14822316 4640 80.00: 4560.00
412; 2280625 14830546 4617 19FEB92{~ 80.90} 4536.10
413; 2287795 14828341 4741 2/5/20021 186.58; 4554.42:  18FEB92: 179.00i 4562.00 .
414: 2277491 14809998 5430 5/1/1979: 43.06; 5386.94
4151 2280119 14818433 5389 dummy 5348.00f 1/31/1991: 13.78} 5375.22
416; 2280119 14818433 5389 23.00: 5366.00
417: 2280119 14818433 5389 5/22/1979: 21.20: 5367.80
418; 2200615 14828134 4625 2/5/20021 101.36] 4523.64; 18FEB92i 05.25: 4529.75
419; 2286505 14831012 4692 2/27/1892% 75.40% 4616.60
.420i 2286914 14816076 5005 350.00: 4655.00




Appendix 1 Potentiometric Surface Grid Database
ID No. i X('83ground) : Y ('83ground) i Z (83ground): 02Date 02wl 02ps 91Date 91wl 91ps 82Date 82wi 82ps

421: 2288238 14832827 4605 5/22/2002; 62.60: 4542.40; 2/20/1992: 57.17i 4547.83
422 2288714 14835026 4545 1/20/2002i 26.80 4518.20i 2/20/1992; 28.56: 4516.44
423: 2278440 14819071 5472 1/31/1991: 128.25 5343.75
424: 2283711 14837046 4561 10.00; 4551.00
425 2291706 14826258 4612 2/12/2002; 83.17; 4528.83
426: 2291706 14826258 4612 12/17/1990¢ 82.51: 4529.49
427% 2291706 14826258 4612 58.00¢ 4554.00
428: 2275994 14810123 5472 2/5/2002: 83.22: 5388,78i 1/13/1992: 74.50: 5397.50
429: 2279385 14812834 5468 2/1/2002; 104.70: 5363.30
430: 2278537 14843132 4678 13.00§ 4665.00
431i 2293084 14822134 4648 6/18/2002; 94.10i 4553.90 2/1/1991: 88.21: 4559.79 1/1/1985! 61.81! 4586.19
432: 2280021 14813272 5468 2/1/2002; 109.87: 5358.13
433 2276616 14817789 5604 2/1/1991: 26B.44i 5335.56
434: 2276616 14817789 5604 250.00; 5354.00
435 2302468 14813276 _ 4753 85,00} 4668.00
436: 2284081 14831893 4705 12/12/1990: 80.00: 4625.00
437: 2284081 14831893 4705 56.00: 4649.00
4381 2284081 14831893 4705 1/25/2002; 82.64: 4622.36
439 2301824 14812615 4762 2/12/2002; 103,87 4658.13
440 2280846 14818434 5376
441: 2274137 14810675 5610 5/9/1979; 99.19 5510.81
442: 2288362 14836201 4533 1/25/2002i 18.22i 4514.78i 2/20/1992 18.71: 4514.29
443: 2277550 14811936 5486 1/16/1991; 98.57: 5387.43
444; 2289664 14827993 4651 12/17/1990i 96.44: 4554.56
445: 2289664 14827993 4651 67.00 4584.00]
446; 2276235 14806094 5460 1/18/19911 35.20: 5424.80
447: 2279185 14818521 5449 2/7/2002: 120.59: 5328,41:  1/14/1992; 103.43} 5345.57
448 2295391 14809525 4645 18.00; 4627.00
449: 2295391 14809525 4645 12/26/1990; 22.06i 4622.94
450i 2279084 14818771 5439 2/7/2002¢ 113.00; 5326.00
451 2275394 14819367 5676 2/8/2002: 289.84: 5386.16
452; 2278935 14820149 54186 2/12/2002: 114.33: 5301.67
453 2272634 14805290 5710 5/22/1979 247.20¢ 5462.80
454; 2278162 14819630 5490 2/7/2002 171.26: 5318.74
455 2278162 14819630 5490 1/31/1991: 148.60: 5341.40
456 2275575 14810039 5485 5/2/1979: 91.04i 53983.96
457: 2276490 14818004 5613 3/8/2002; 277.70i 5335.30
458: 2276391 14837292 4838 2/6/2002¢ 35.41: 4802.59
450: 2276883 14804713 5415 2/15/2002: 87.79: 5327.21
460: 2290847 14839044 4632 19FEBO2: 91.65: 4540.35
461i 2278976 14834298 4850 2/6/2002; 162.53; 4687.47
462: 2280802 14817496 5385 180.00: 5205.00
463: 2282501 14839873 4540 12/10/1990;  6.59: 4533.41
464: 2282501 14839873 4540 11.00 4529.00
465; 2300809 14816753 4680
466: 2277297 14811464 5460 10/2/1979; 72.40; 5387.60
467 2296741 14810350 4630 L 3.00; 4627.00
468: 2302979 14815116 4741 1/9/1991¢ 54.38: 4686.62
469 2280530 14842561 4610 12/7/1990i 93.20% 4516.80
470: 2280530 14842561 4610 68.00i 4542.00
471: 2281138 14840882 4583 30.00: 4553.00
472 2277617 14804676 5375 2/21/2002} 101.42¢ 5273.58 .
4731 2304155 14817136 4735 1/9/1991F 90.68} 4644.32
474: 2276633 14801856 5514 2/1/2002; 272,41} 5241.59; 5/10/1994: 273.77: 5240.23 Esti 273.77: 5240.23
475: 2273626 14801171 5720 571120021 251.58; 5468.42i. 5/10/1994: 234.28¢ 5485.72 Esti 234.28! 5485.72
476: 2272122 14802724 5690 571/2002; 203.891 5486.11 5/10/1994 192.40i 5497.60 Esti 192.40; 5497.60
477; 2300742 14815776 4742 122,00; 4620.00
478: 2279953 14812753 5465 125.00i 5340.00
479: 2279953 14812753 5465 1/18/19911 91.34: 5373.66
480: 2279953 14812753 5465 5/4/1979¢ 96.20; 5368.80
481: 2279953 14812753 5465 5/4/1979i 114.901 5350.10
482i 2284608 14832654 - 4665 12/12/1990F 37.07: 4627.93 .
483: 2284608 14832654 4665 35.00 4630.00
484: 2291570 14827162 4600
4851 2304360 14802160 5200 5200.00 5200.00 5200.00
486: 2287813 14833365 4603 2/25/1992; 53.08: 4549.92
487: 2285585 14801714 4833 6/18/2002; 27.51i 4805.49: - ) 4/9/1983: 22.12: 4810.88
488; 2285585 14801714 4833 6/18/2002: 44.25! 4788.75 4/9/1983: 40.10i 4792.90
480: 2289701 14810401 5565 12/1/1992; 714.00} 4851.00
490 2290905 14810173 5280




Appendix 1 Potentiometric Surface Grid Database
ID No. § X('83ground) Y ('83ground) | Z (83ground): 02Date 02wl 02ps 91Date 91wl 91ps 82Date 82wl 82ps

491: 2289789 14813953 5324 12/1/1992; 229,72
492: 2202381 14817299 4839 12/1/2001: 272,13} 4566.87 2/1/1991: 258.00: 4581.00 5/30/1905: 185.00; 4654.00
493: 2286758 14815700 5024 Esti 321.00: 4703.00 3/1/1992% 290.98 4733.02: 1/1/1978(adj) 270.00i 4754.00
494: 2293549 14810544 5040
495: 2286735 14805599 4799 Esti 172.00: 4627.00 2/1/1991: 161.94: 4637.06 1/1/1980: 156.00; 4643.004
496: 2293130 14814512 5013 12/1/2001: 431.85: 4581.15 2/1/1991} 385.00 4628.00 1/1/1980: 385.00: 4628.00
497i 2204125 14825683 4550 12/26/1990: 24.06¢ 4525.94
498: 2200888 14819447 4604 2/1/1991: 79.72: 4524.28 6/1/1905; 76.00: 4528.00
499: 2277476 14819865 5542 1/31/1991: 199.42i 5342.58
500i 2279477 14813497 5478 2/1/2002% 111.90§ 5366.10
501: 2277476 14819865 5542 )
502; 2278799 14801867 5418 2/1/2002: 404.281 5013.72i  5/10/1994! 403.87; 5014.13 Esti 403.87i 5014.13
503i 2294068 14819577 4696 40.00; 4656.00
504: 2278155 14821709 5419 2/1/2002; 144,38 5274.50i 2/12/1992: 104.88: 5314.00 dummy: 103.00; 5315,88
505: 2282801 14827075 4981 : 2/12/1992: 215.66: 4765.34
506i 2285795 14828152 4825 2/1/2002: 194,95 4630.05; 2/11/1992 179.26: 4645.74
507: 2280377 14824157 4761 2/22/2002 210.51: 4550.49: 2/11/1992: 210.14; 4550.86
508: 2288308 14823963 4818 2/13/1992i 211.04: 4606.96
509i 2281753 14822917 5204 2/4/2002: 320.90: 4883.10; 2/12/1992: 282.50: 4921.50 Dummy: 280.00: 4924.00
510: 2282801 14827075 4981 190.00; 4791.00
511: 2282295 14819978 5269 2/1/2002 359.95! 4908.63
512; 2207224 14843248 4436 16.00i 4421.00
513i 2297675 14842426 4440 6/18/2002; 9.68: 4430.32 5/18/1989: 14.95i 4425.05
514 2294125 14825683 4550 13.00; 4537.00
515i 2279163 14834181 4842
516: 2281598 14818671 5322 2/12/2002} 128.06: 5193.94
517: 2276348 14812258 5522 2/14/2002: 139.51: 5382.49: 1/13/1992: 133.00: 5389.00
518: 2278350 14812315 5476 2/15/2002 107.01: 5368.99
519: 2286341 14821381 4962 2/19/2002; 303.731 4658.27
520: 2287799 14832878 4616 2/27/1992% 58.20i 4557.71
521 2272901 14814971 5825 dummy 5480.00 350.00; 5475.00
522; 2272901 14814971 5825 2/4/19911 345.12: 5479.88
523i 2272901 14814971 5825 4/30/1979: 350.90¢ 5474.10
524: 2268822 14812861 6040 1/31/1991: 129.25! 5910.75
525 2279154 14815766 5482 2/1/2002; 122.30i 5350,70f 1/16/1992: 108.41: 5373.59
526: 2279710 14839351 4639 8.00 4631.00
527¢ 2279710 14839351 4639 12/10/1990; 16.77i 4622.23
528: 2281322 14818556 5344 135.00¢ 5209.00
529t 2275534 14814650 5625 2/1/2002; 226.80i 5398,54
530: 2273846 14813820 5722 2/1/2002f 285.45; 5436.83
531 2296627 14818114 4669 12/1/1992} 50.00{ 4619.00
532; 2205221 14819024 4683 12/1/1992¢ 62.10: 4620.90
533: 2295802 14819819 4653 Est: 38,00: 4615,00i 12/1/1992i 32.00: 4621.00
534: 2287414 14841157 4488 14.60; 4473.40
535: 2278440 14819071 5472 2/712002; 148.60F 5323.40! 1/14/1992: 120.73! 5342.27
536: 2291502 14826220 4622
537: 2274971 14810540 5516 2/5/2002; 104.33: 5411.67:  1/13/1992: 100.12; 5415.88
538: 2271026 14813958 5830 2/4/1992¢ 158.27; 5671.73
539: 2300644 14821353 4586 65.00f 4521.00
540: 2300644 14821353 4586 1/13/1992; 67.41: 4518.59
541 2278912 14819807 5424 2/8/2002; 118.08 5305.92
542: 2289544 14830698 4617 12/17/1990¢ 81.95: 4535.05
543: 2287286 14832898 4623 1/25/2002; 62.58% 4560.42i 2/27/1992: 58.55: 4564.45
544: 2300073 14820734 4588 2/19/2002: 67.34i 4520.66; 1/16/1992! 68,88} 4519.12
545: 2273060 14819555 5815 135.00: 5680.00
546; 2274716 14812004 5604 2/1/1991% 182.51; 5421.49
547: 2301517 14814501 4747 144.00; 4603.00
548: 2271340 14813616 5805 2/4/1991: 100.93: §703.59
549: 2287045 14831408 4673 2/27/1992: 97.40; 4575.60
550i 2271233 14814588 5880 2/4/19911 236.45; 5643.55
551 2271233 14814588 5880 215.00i 5665.00
552: 2272993 14804515 5669 2/22/2002i 182.03; 5486.97
553i 2289456 14832600 4580 30.00} 4550.00
5541 2289483 14831685 4577 25.00; 4552.00
555: 2280715 14832817 4538 20.00; 4518.00
556 2290929 14831652 4545 10.00¢ 4535.00
557: 2263545 14804003 8510 dummy 6472.00 dummy 6474.00 4/30/1979¢ 33.70} 6476.30
558 2287696 14833180 4609 1/25/2002; 57.10i 4551,901 2/27/1992! 53.90} 4555.10
559i 2288898 14828148 4677 12/17/1990: 118.19: 4558.81
560f 2288096 14833537 4587 1/25/2002; 48.11i 4538.89] 2/25/1992i 46.10; 4540.80




Appendix 1 Potentiometric Surface Grid Database
1D No. i X('83ground) } Y ('83ground) i Z (83ground){ 02Date 02wl 02ps 91Date 91wl 91ps 82Date 82wi 82ps

561 2287293 14832031 4651 5/29/1992: 83.37i 4567.63
562 2277315 14805145 5390 2/15/2002; 69.95; 5320.05
563! 2288358 14822815 4842
564: 2288042 14832272 4623 1/25/2002: 76.78i 4548.22 3/9/1992: 73.22: 4549.78
565: 2271543 14812629 5750 2/15/2002: 98,88i 5651.12
5661 2278932 14818408 5453 90,00} 5363.00
567! 2289048 14835406 4530 1/29/2002; 18,22; 4511.78: 2/20/1992¢ 19.10 4510.90
568: 2289046 14835406 4530 12/12/1990¢ 16.60; 4513.40
569: 2273198 14814118 5787 300.00: 5487.00
570: 2279800 14813504 5474
571i 2278936 14839474 4662
572i 22888957 14829519 4660 2/6/2002: 117.42: 4542.58: 22MAY92: 113.06: 4546.94
573i 2287047 14834124 4598 1/25/2002: 41,82¢ 4556.18: 2/25/1992: 40.24: 4557.76
574: 2287866 14833666 . 4595 12/12/1990¢ 43.57: 4551.43
575i 2287866 14833666 4595 33.00 4562.00
576 2288334 14829148 4701 2/18/1992: 147.25: 4553.75
577: 2289718 14821855 4790 1/1/1991: 152,20 4637.80
578: 2289718 14821655 4790 : 120.00; 4670.00
579§ 2287683 14834198 4582 2/24/1992¢ 41.30i 4540.70




Appendix 2 1982 to 2002 Potentiometric Surface Difference
1D No. X('83ground) Y (83ground) i Z (83ground) 02Date 02wl 02ps 82Date 82wl 82psi 02-82 Difference
1 2270000 14842250 dummy 4900.00 Dummy 4900.00 0.00
2 2271340 14813616 5805 2/1/2002¢ 135.60: 5670.40 -11.12
3 2271340 14813616 5805 123.00: 5681.52
4 2271851 14807295 5714 3/15/2002i 254.08] 5459.92 -7.08
5 2271851 14807295 5714 5/22/1979: 247.00i 5467.00 .
6 2272501 14813381 5771 185.00f 5586.00 -3.17
7 2272501 14813381 5771 2/15/2002; 188.17: 5582.83
8 2272599 14809151 5688 2/1/2002] 24244} 5445.56 dummyi 230.70i 5457.30 -11.74
g 2273722 14812294 5685 10/2/2001i 147.67} 5537.33 13.01
10 2273722 14812294 5685 5/9/1979i 16068} 5524.32
11 2273928 14810579 5590 2/5/2002;  78.27 5511.73 0,60
12 2273928 14810579 5590 : 5/2/1979 78.87i 5511.13
13 2274162 14810521 5576 10/11/2001i 102.72i 5473.28 -1.57
14 2274162 14810521 5576 5/2/1979¢ 101.15; 5474.85
15 2275335 14819107 5691 2/8/2002; 307.65: 5383.35 -14.48
16 2275335 14819107 5691 5/10/1979: 293.17; 65397.83
17 2275725 14811003 5510 2/5/2002; 124.46: 5385.54 -11.52
18 2275725 14811003 5510 5/2/1979: 112.94{ 5397.06
19 2276276 14819377 5626 2/12/2002i 284.42! 5341.58 -19.42
20 2276276 14819377 5626 265,00f 5361.00
21 2276547 14810134 5456 2/8/2002¢  71.22{ 5384.78 -13.02
22 2276547 14810134 5456 5/1/1979 58,20 5397.80
23 2277114 14840094 4772 60.00i 4712.00 -10.90
24 2277114 14840094 4772 2/13/2002§  70.90: 4701.10
25 2277297 14811464 5460 2/8/2002; 78,92 5381.08 6,52
26 2277297 14811464 5460 10/2/1979 72.40f 5387.60
27 2277313 14810225 5437 2/5/2002 55.84; 5381.16 -13.34
28 2277313 14810225 5437 5/1/1979 42,50: 5394.50
29 2278155 14821709 5419 2/1/2002; 144.38! 5274.50 dummy: 103.00; 5315.88 -41.38
30 2279602 14814489 5476 2/1/2002; 108.89: 5367.11 -6.89
31 2279602 14814489 5476 102.00i 5374.00
32 2279925 14814641 5472 2/1/2002; 117.02! 5354.98 -25.02
33 2279925 14814641 5472 92,00 5380.00
34 2279932 14836612 4689 . 115.00; 4574.00 9.10
35 2279932 14836612 4689 1/25/2002] 105.90% 4583.10
38 2279940 14816116 5460 2/1/2002i 109.43; 5350.57 -14.43
37 2279940 14816116 5460 95.00: 5365.00
38 2280419 14843266 4623 1/25/2002 78751 454425 -15.75
39 2280419 14843266 4623 63.00i 4560.00
40 2280909 14840810 4586 34,00 4552.00 -5.50
41 2280909 14840810 4586 2/6/2002 30.50i 4546.50
42 2280991 14835655 4651 1/25/2002 67.40: 4583.60 -4.40
43 2280991 14835655 4651 83.00: 4588.00
44 2281186 14833800 4718 1/25/2002 69.91! 4648,09 -7.91
45 2281186 14833800 4718 62.00f 4656.00
46 2281753 14822917 ° 5204 2/1/2002% 320.90f 4883.10 Dummyi 280,00} 4924.00 -40.90
47 2282287 14836414 4577 1/25/2002 15.90f 4561.10 : -7.90
48 2282287 14836414 4577 8.00i 4569.00
49 2282591 14838814 4553 9.00f 4544.00 -5.36
50 2282591 14838814 4553 1/25/2002] 14,36 4538.641
51 2282846 14841335 4537 1/25/2002 9.70; 4527.30 1.30
52 2282846 14841335 4537 11,00 4526.00
53 2282914 14843119 4534 1/25/2002;  30.09; 4503.91 -1.09
54 2282914 14843119 4534 29.00{ 4505.00
55 2283711 14837046 4561 1/25/2002 11.50f 4549.50 -1.50
56 2283711 14837046 4561 10,00 4551.00
57 2284081 14831893 4705 56.00i 4649.00 -26.64
58 2284081 14831893 4705 1/25/20021  82.64% 4622.36 : i
59 2284512 14819497 5148 2/1/2002; 191.98f 4956.44 -1.98
60 2284512 14819497 5148 190.00f 4958.42
61 2284777 14837964 4541 1/25/2002 10,58 4530.42 . -6.58
62 2284777 14837964 4541 4,00 4537.00
63 2285189 14836276 4569 9.00i 4561.00 -5.03
64 2285189 14836276 4569 1/25/2002  13.03i 4555.97
65 2285585 14801714 4833 6/18/2002;  27.51: 4805.49 4/9/1983 22.12i 4810.88 -5,39
66 2285685 14801714 4833 6/18/2002;  44.25! 4788.75 4/9/1983:  40.10f 4792.90 -4.15
67 2285795 14828152 4825 165.00¢  4660.00 -29.95
68 2285795 14828152 4825 2/1/2002i 194.95} 4830.05
69 2286735 14805509 4799 Esti 172.00i 4627.00 Jan-80 156.00; 4643.00 -16.00
70 2286758 14815700 5024 Esti 305.00i 4719.00 1/1/1978(adj)i 270.00i 4754.00 -35.00




Appendix 2 1982 to 2002 Potentiometric Surface Difference

ID No. X('83ground) Y (83ground) i Z (83ground) 02Date 02wl 02ps 82Date 82wl 82psi 02-82 Difference
71 2289046 14835408 4530 11.00{ 4519,00 -7.22
72 2289046 14835406 4530 1/29/2002¢  18.22; 4511.78
73 2289159 14829906 4648 81,00 4567.00 -26.75
74 2289159 14829906 4648 1/29/2002¢ 107.75: 4540.25 )

75 2289377 14824157 4761 . 180.00; 4581.00 -30.51
76 2289377 14824157 4761 2/22/2002; 210.51i 4550.49
77 2289544 14830698 4617 62.00f 4559.00 ~-32.26
78 2289544 14830698 4617 1/29/2002 90,261 4526.74
79 2291708 14826258 4612 2/12/2002 83.17F 4528.83 -2517
80 2291708 14826258 4612 58.00f 4554.00
81 2292310 14828298 4562 - N 19,00} 4543.00 -18.74
82 2292310 14828298 4562 2/13/2002; . 37.74; 4524.26
83 2292338 14838660 4464 1/14/2002;  13.00i 4451.00 est 0.00f 4464.00 -13.00
84 2292381 14817299 4839 “Dec-01i 272.13; 4566.87 1977 185,00i 4654.00 -87.13
85 2293084 14822134 4648 6/18/2002;  94.10i 4553.90 Jan-85! 61.81i 4586.19 -32.29
88 2293130 14814512 5013 Dec-01i 431.85i 4581.15 Jan-80: 385.00: 4628.00 -46.85
87 2294109 14824050 4580 6/18/2002;  49.87: 4530.13 Oct-84:  23.71i 4556.29 -26.16
88 2295407 14822357 4603 6/18/2002; 53.45i 4549.55 Oct-84;  50.08i 455292 -3.37
89 2296153 14824359 4541 2/13/2002;  19.04 4521.96 -11.04
90 2296153 14824359 4541 8.00; 4533.00
o 2297675 14842426 4440 6/18/2002 9.68; 4430.32 5/18/1989 14,951  4425.05 5.27
92 2209888 14819447 4604 Feb-00 64,611 4539.39 1979 76.00; 4528.00 11.39
93 2301730 14845282 4412 dummy 0.00i 4412.00 Dummy 0.00i 441200 - 0,00
94 2304360 14802160 5200 5200.00 5200.00 0.00
95 2305278 14814126 4844 2/21/2002;  64.78 4779.22 1/10/1984:  70.73 4773.27 5.95
96 2306105 14828521 4495 20.00i 4475.00 -4.48
97 2306105 14828521 4495 2/5/2002 24,48; 4470.52
98 2278799 14801867 5418 2/1/2002: 404.28; 5013.72 Esti 403.87: 5014.13 -0.41
99 2276633 14801856 5514 2/1/2002; 272.41i 5241.59 Esti 27377 5240.23 1.36
100 2273626 14801171 5720 2/1/2002 251.58i 5468.42 Esti 234.28 548572 -17.30
101 2272122 14802724 5690 2/1/2002i 203.89i 5486.11 Est: 192.40i 5497.60 -11.49
102 2273740 14829490 5382 dummy 5287.00 dummy 5291.00 -4.00
103 2276158 14830031 5235 _ 37288; 147.831 5087.17 dummy 5087.00 0.17
104 2273691 14826015 5582 dummy 5449.00 dummy 5442.00 7.00
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Appendix 3 1992 to 2002 Potentiometric Surface Difference
1D No. X('83ground) Y (83ground) i Z (83ground) { - 02Date 02wl 02ps 91Date 91wl 91ps 02-91 Difference

1 2271340 14813616 5805 2/1/2002i 135.60i 5670.40 2/20/1992; 139.46i 5665.06 5.34
2 2271851 14807295 5714 3/15/2002] 254.08i 5459.92 -3.62
3 2271851 14807295 5714 1/21/1991: 250.46: 5463.54
4 2272429 14812747 5738 2/15/2002: 150.59: 5587.41 11/16/1992; 149.88! 5588.12 -0.71
5 2272501 14813381 5771 2/15/2002; 188.17: 5582.83 2/4/1992¢ 200.63i 5570.37 12.46
6 2273722 14812294 5685 10/2/2001; 147.67; 5537.33 1/14/1992} 154.10: 5530.90 6.43
7 2273840 14811473 5639 2/8/2002} 116.59i 5522.41 1/14/1992; 122.90: 5516.10 8.31 °
8 2273928 14810579 5590 2/5/2002; 78.27i 5511.73 1/14/1992;  81.78i 5508.22 3.51
9 2274716 14812004 5604 2/14/2002i 187.06! 5416.94 -4.55

10 2274716 14842004 5604 2/1/1991: 182.51i 5421.49

11 2274971 14810540 5516 2/5/2002; 104.33: 5411.67 1/13/1992; 100.12i 5415.88 -4.21

12 2275104 14810155 5505 2/5/2002;  89.12i 5415.88 1/13/1992;  85.20i 5419.80 -3.92

13 2275335 14819107 5691 2/8/2002i 307.65i 5383.35 1/14/1892 289.00i 5402.00 -18.65

14 2275642 14811457 5527 2/8/2002; 142.80% 5384.20 1/14/1992; 132,47 5394.53 -10.33

15 2275719 14810585 5498 2/5/2002; 111.74: 5386.26 1/14/1992; 102.40: 5395.60 -9.34

16 2275725 14811003 5510 2/5/2002i 124.46: 5385.54 7/16/19921 122.10i 5387.90 -2.36

17 2275832 14812013 5542 2/14/2002: 159.38: 5382.62 1/14/1992; 148.53: 5393.47 ~-10.85

18 2275994 14810123 5472 2/5/2002  83.22; 5388.78 1/13/1992;  74.50i 5397.50 -8.72

19 2276158 14830031 5235 2/1/2002% 147.83% 5087.17 8/17/1992f 148.00: 5087.00 0.17

20 2276547 14810134 5456 2/8/2002;  71.22} 65384.78 -14.55

21 2276547 14810134 5456 1/16/1991: 56,67 5389.33

22 2276965 14812271 5483 SiAR002: 102431 5380.87:  11/16/1992i  94.81: 6388.19 -7.32

23 2277114 14840094 4772 12/7/1990%  70.29; 4701.71 -0.61

24 2277114 14840094 4772 2/13/2002}  70.90i 4701.10

25 2277156 14810040 5438 2/5/2002;  63.00: 5375.00 1/13/1992;  52.91 5385.09 -10.09

26 2277297 14811464 5460 2/8/2002 78.92; 5381.08 -14.50

27 2277297 14811464 5460 1/16/1991:  64.42: 539558

28 2277313 14810225 5437 2/5/2002; 55.84: 5381.16 1/13/1092;  45.82i 5391.18 -10.02

29 2278155 14821709 5419 2{1/2002; 144.38; 5274.50 2/12/1992; 104.88i 5314.00 -39.50

30 2278162 14819630 5490 2/7/2002; 171.26% 5318.74 -22.66

31 2278162 14819630 5490 1/31/1991; 148.60: 5341.40

32 2278171 14819726 5489 1/31/1991i 152,03; 5338.87 -22.66

33 2278171 14819726 5489 2/7/2002i 174.69: 5314.31 1/44/1992; 153.85: 5335.15 -20.84

34 2278440 14819071 5472 2/7/2002: 148.60: 5323.40 1/14/1992: 129.73: 5342.27 -18.87

35 2278452 14808852 5383 2/8/2002;  17.81; 5365.19 1/45/1992 7.78: 5375.22 ~10.03

36 2279084 14818771 5439 1/31/1991 93.211 5345.79 -19.79

37 2279084 14818771 5439 2/7/2002; 113.00f 5326.00

38 2279154 14815766 5482 2/1/2002% 122.30i 5359.70 1/16/1992; 108.41i 5373.59 -13.89

39 2279185 14818521 5449 2/7/2002 120.59: 5328.41 1/14/1992; 103.43: 5345.57 -17.16

40 2279277 14828215 5111 2/1/2002; 209.90; 4901.10 6/17/1992¢ 211.10i 4899.90 1.20

41 2279602 14814489 5476 1/16/1991 93.39: 5382.61 -15.50

42 2279602 14814489 5476 2/1/2002; 108.89: 5367.11

43 2279932 14836612 4689 12/10/1990% 120.57i 4568.43 14.67

44 2279932 14836612 4689 1/25/2002; 105.80f 4583.10

45 2279940 14816116 5460 2/4/2002¢ 109.43: 5350.57 -18.83

46: 2279940 14816116 5460 1/16/1991 90.60: 5369.40

47 2280419 14843266 4623 1/25/2002;  78.75i 4544.25 33.85

48 2280419 14843266 4623 12/7/1990; 112.60; 4510.40

49 2280713 14818777 5381 2/12/2002% 232.53: 5148.47 3/12/1992i 228.12; 5152.88 -4.41

50 2280909 14840810 4586 12/10/1990; 42.71f 4543.29 3.21

51 2280909 14840810 4586 2/6/2002f  39.50i 4546.50

52 2280991 14835655 4651 1/25/20021  67.40; 4583.60 -0.32

53 2280991 14835655 4651 12/19/1990f  67.08: 4583.92

54 2281186 14833800 4718 1/25/2002;  69.91i 4648.09 . -5.66

55 2281186 14833800 4718 12/10/1990  64.25: 4853.75

56 2281753 14822917 5204 2/1/2002; 320.90i 4883.10 2/12/1992; 282.50: 4921.50 -38.40

57 2282287 14836414 4577 1/25/2002;  15.90i 4561.10 -0.83

58 2282287 14836414 4577 12/10/1990i 15,07} 4561.93

59 2282591 14838814 4553 1/25/2002]  14.36i 4538.64 0.53

60 2282591 14838814 4553 12/7/1990; 14.89: 4538.11

61 2282846 14841335 4537 12/7/1990;  38.50% 4498.50 28.80

62 2282846 14841335 4537 1/25/2002 §.70: 4527.30

63 2282914 14843119 4534 1/25/2002;  30.09i 4503,91 5.21

64 2282914 14843119 4534 12/7/1990F  35.30} 4498.70

65 2284081 14831893 4705 12/12/4990  80.00i 4625.00 -2.64

66 2284081 14831893 4705 1/25/2002]  B82.641 4622.36

67 2284512 14819497 5148 2/1/2002; 191.98i 4956.44 8/20/1992] 192.72: 4955.70 0.74

68 2284777 14837964 4541 1/25/2002;  10.58¢ 4530.42 1.06

89 2284777 14837964 4541 12/92/1990  11.641 4529.36
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Appendix 3 1992 to 2002 Potentiometric Surface Difference
1D No. X('83ground) Y ('83ground) i Z (83ground) 02Date 02wl 02ps 91Date 91wl 91ps 02-31 Difference
70i 2285189 14836276 4569 1/25/2002; 13.03{ 4555.97 3.80
71 2285189 14836276 4569 12/12/1990:  16.83i 455217
72 2285795 14828152 4825 2/1/2002: 194.95: 4630.05 2/11/1992; 179.26: 464574 -15.69
73 2286145 14801991 4831 2/13/2002;  26.20: 4804.80 3/31/1992i  26.87: 4804.13 0.67
74 2286505 14831012 - 4692 1/25/2002:  81.34i 4610.66 -5.94
75 2286505 14831012 4692 2/27/1992;  75.40; 4616.60
76 2287047 14834124 4598 1/25/2002; 41.82: 4556.18 2/25/1992f  40.24; 4557.76 -1.58
77 2287286 14832898 4623 1/25/2002;  62.58f 4560.42 2/27/1992;  58.55i 4564.45 -4.03
78 2287741 14834637 4566 2/24/1992¢  30.80: 4535.20 0.65
79 2287741 14834637 4566 1/28/2002;  30.15: 4535.85
80 2287743 14831949 4635 1/25/2002; 84.97: 4550.03 2/27/1992;  79.88f 455512 -5.09
81 2287784 14832616 4620 1/25/2002;  66.52; 4553.48 2/26/1992;  61.85: 4558.15 -4.67
82 2287795 14828341 4741 2/5/2002; 186.58{ 4554.42{18FEB92 179.00{ 4562.00 -7.58
83 2288042 14832272 4623 1/26/2002¢  76.78i 4546.22 3/9/1092:  73.22i 4549.78 -3.56
84 2288096 14833537 4587 1/25/2002;  48.11: 4538.89 2/25/1992;  46.10: 4540.90 -2.01
85 2288234 148282841 4724 2/13/2002 159.40: 4564.60 2/18/1992: 150.00: 4574.00 -9.40
86 2288325 14828646 4708 2/13/2002; 158.241 4549.76 2/19/1992{ 150.80{ 4557,20 -7.44
87 2288362 14836201 4533 1/25/2002 18,22} 4514.78 2/20/1992 18.71} 4514.29 0.49
88 2288576 14834194 4564 2/13/2002; 35.90f 4528.10 2/2011992f  36.90i 4527.10 1.00
89 2288714 14835026 4545 1/29/2002;  26.80: 4518.20 2/20/1992f  28.56i 4516.44 1.78
90 2288756 14829233 4876 2/18/1992: 124.31: 4551.69 -7.39
91 2288756 14829233 . 4676 2/13/2002: 131.70; 4544.30
92 2288957 14820519 4660 2/5/2002¢ 117.42i 4542 58122MAY92 113.06! 4546.94 -4.36
93 2288966 14829891 4648 1/29/2002; 115.70i 4532,30:29MAR91 103.86 454414 -11,84
94 2289046 14835406 4530 1/29/2002;  1B.22 4511.78 2/20/1992}  19.10f 4510.90 0.88
95 2289159 14829906 4648 1/29/2002: 107.75i 4540.25 2/19/1992¢ 103.25! 454475 -4.50
96 2289186 14834859 4533 1/29/2002;  20.90: 4512.10 2/20/1992:  16.95: 4516.05 -3.95
97 2289376 14830285 4632 1/29/2002; 100.52: 4531.48 2/19/1992;  95.00: 4537.00 -5.52
98 2289377 14824157 4761 2/22/2002¢ 210.51: 4550.49 2/11/1992¢ 210.14} 4550.86 -0.37
99 2289544 14830698 4617 1/29/2002;  90.26i 4526.74 2/19/1992;  84.80; 4532.20 -5.46
100 2290615 14828134 4625 2/5/2002¢ 101.36: 4523.64i18FEB92 95,251 4529.75 -6.11
101 2290892 14827929 4610 2/5/2002: 86.72i 4523.28:18FEB92 81.60: 4528.40 -5.12
102 2291706 14826258 4612 2/12/2002 83.17i 4528.83 -0.66
103 2291706 14826258 4612 12/17/1990; 82.51: 4529.49
104 2292310 14828298 4562 2/13/2002¢  37.74i 4524.26 -5,00
105 2292310 14828298 4562 12/17/1990i  32.74i 45290.26
106 2296153 14824359 4541 2/13/2002:  19.04: 4521.96 -3.27
107 2296153 14824359 4541 12/12/1990;  15.77: 4525.23
108 2300073 14820734 4588 2/19/2002;  67.34i. 4520.66 1/16/1992:  68.88; 4519.12 1.54
109 2305278 14814126 4844 2/21/2002;  64.78 477922 1/13/1992]  70.00i 4774.00 5.22
110 2306105 14828521 4495 1/14/1991 24.51f 4470.49 0.03
111 2306105 14828521 4495 2/5/2002;  24.48: 447052
112 2272599 14809151 5688 2/1/2002; 242.44: 544556 1/16/1991: 230.70i 5457.30 -11.74
113 2292338 14838660 4464 1/14/2002 13.00; 4451.00 12/16/1992 5.90: 4458.10 -7.10
114 2278190 14809411 5407 37288 36.70¢ 5370.30 33245 22.20: 5384.80 -14.50
115 2301730 14845282 4412 dummy 0.00; 4412.00:Dummy 0.00i 4412.00 0.00
116 2270000 14842250 dummy 4900.00: Dummy 4900.00 0.00
117 2304360 14802160 5200 5200.00 5200.00 0.00
118 2276633 14801856 5514 2/1/2002; 272.41; 5241.59 5/10/1994: 273.77: 5240.23 1.36
119:  "2273626 14801171 5720 2/1/2002; 251.58: 5468,42 5/10/1994: 234.28: 5485.72 -17.30
120 2272122 14802724 5690 2/1/2002; 203.89i 5486.11 5/10/1994: 192.40: 5497.60 -11.49
121 2278799 14801867 5418 2/1/2002{ 404.28; 5013.72 5/10/1994; 403.87; 5014.13 -0.41
122 2285407 14822357 4603 6/18/2002 53.45] 4549.55 Feb-91 51.74i 4551.26 -1.71
123 2294502 14818937 4738 Dec-01i 121.92! 4616.08 Dec-92] 136.92i 4601.08 15.00
124 2294400 14820215 4704 Feb-01: 112.00: 4592.00 Jan-93: 120.64: 4583.36 8.64
125 2293084 14822134 4648 6/18/2002;  94,10: 4553.90 Feb-01 88.21; 4559.79 -5.89
126 2292381 14817299 4839 Dec-01i 272,13 4566.87 Feb-91; 258.00i 4581.00 ~14,13
127 2286758 14815700 5024 Est 305,00 4719.00 Mar-g2; 290.98; 4733.02 -14.02
128 2286735 14805599 4799 Est 172.00i 4627.00 Feb-91i 161.94: 4637.06 -10.08
129 2293130 14814512 5013 Dec-01i 431.85{ 4581.15 Feb-91! 385.00{ 4628.00 -46.85
130 2295802 14819819 4653 Est 38.00: 4615.00 Dec-92: 32.00; 4621.00 -6.00
131 2273740 14829490 5382 dummy 5287.00 33779i 96,70 5285.30 1.70
132 2276158 14830031 5235 37288; 147.83: 5087.17 33833: 148.00¢ 5087.00 0.17
133 2273691 14826015 5582 dummy 5449.00 33787{ 140.00i 5441.80 7.20
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Appendix 4 . 1982>to 1992 Potentiometric Surface Difference

1D No. X('83ground) Y ('83ground) i Z (83ground) 91Date 91wl 91ps 82Date 82wi 82ps 91-82 Difference
1 2265835 14808224 6200 1/18/1991% 249.00{ 5951.00 -2.50
2 2265835 14808224 6200 5/22/1979i 246.50i 5853.50
3 2269350 14811946 5850 1/21/1991 14,55; 5835.45 -2.15
4 2269350 14811946 5850 4/30/1979 12.40i 5837.60
5 2271233 14814588 5880 2/4/1991% 236.45; 5643.55 -21.45
6 2271233 14814588 5880 215.00; 5665.00
7 2271281 14813862 5835 2/4/1991; 165.60: 5669.40 -10.60
8 2271281° 14813862 5835 155,00 5680.00
9 2271340 14813616 5805 123.00f 5681.52 -14.50
10 2271340 148136186 5805 2/6/1991i 137.50; 5667.02
11 2271851 14807295 5714 1/21/1991¢ 250.46: 5463.54 -3.48
12 2271851 14807295 5714 5/22/1979i 247.00; 5467.00
13 2272288 14813354 5785 2/4/1991; 158.90 5626.10 21.10
14 2272288 14813354 5785 170.00; 5605.00
15 2272501 14813381 5771 . 185,00 = 5586.00 -15.63
16 2272501 14813381 5771 2/4/1992¢ 200.63: -55670.37
17 2272626 14812843 5735 2/4/1991% 164.77: 5580.23 0.23
18 2272626 14812843 5735 155,00 5580.00
19 2272901 14814971 5825 350.00i 5475.00 4.88
20 2272901 14814971 5825 2/4/1991; 345.12: 5479.88
21 2273411 14805199 5645 12/1/1979; 150.00i 5495.00 -8.30
22 2273411 14805199 5645 1/18/1991; 158.30; 5486.70 :
23 2273722 14812294 5685 1/14/1992; 154.10i 5530.90 6.58
24 2273722 14812294 5685 5/9/1979¢ 160.68; 5524.32
25 2273928 14810579 5590 1/14/1992 81.78{ 5508.22 -2.91
26 2273928 14810579 5580 5/2/1979i  78.871 5511.13
27 2275335 14819107 5691 1/14/1992; 289.00f 5402.00; - 4.17
28 2275335 14819107 5691 5(10/1979; 293.17; 5397.83
29 2275497 14811025 5521 1/16/1991 123.83: §£397.17 4.37
30 2275497 14811025 5521 5/22/1979; 128.20: 5392.80
31 2275725 14811003 5510 7/16/1992; 122.10! 5387.90 ©-9.16
32 2275725 14811003 5510 : 5/2/1979: 112.94: 5397.06
33 2276269 14818458 5629 2/1/1991: 23543 539357 4.57
34 2276269 14818458 5629 240.00; 5389.00
35 2276547 14810134 5456 1/16/1991 56.67{ 5399.33 ' 1.63
36 2276547 14810134 5456 5/1/1979 58.20; 5397.80
37 2276682 14810756 5464 1/16/1991 67.34 5396.66 3.98
38 2276682 14810756 5464 5/22/1979:  71.32f 539268
39 2276826 14820084 5567 2/1/1991% 196.89: 5370.11 5.11
40 2276826 14820084 5567 : 202.00f 5365.00
41 2277114 14840094 4772 12/7/1990 70.29: 4701.71 -10.29
42 2277114 14840094 4772 60,00! 4712.00
43 2277157 14811907 5473 1/16/1991 72.10i 5400.80 ) 5.98
44 2277157 14811907 5473 5/9/1979:  78.08: 5394.92
45 2277270 14819179 5563 218.00: 5344.00 1.50
46 2277270 14819179 5563 4/30/1992¢ 217.50: 5345.50
47 2277297 14811464 5460 1/16/1991 64,42 5395.58 7.98
48 2277297 14811464 . 5460 . 10/2/1979 72.40; 5387.60
49 2277313 14810225 5437 1/13/1992 45,82} 5391.18 -3.32
50 2277313 14810225 5437 5/1/1979 42.50% 5394.50
51 2277550 14811936 5486 5/4/1979i 101.88f 5384.12 3.31
52 2277550 14811936 5486 1/16/1991 08.57{ 5387.43
53 2277576 14843542 4715 12/7/1990;  23.85i 4691.15 -7.85
54 2277576 14843542 4715 16.00:  4699.00
55 2278109 14839007 4726 10.00; 4716.00 1.30
56 2278109 14839007 4726 12/10/1990 8.70i 4717.30
57 2278492 14834081 4900 125,00 4775.00 2.21
58 2278492 14834081 4900 12/10/1990¢ 122.79; 4777.21 )
59 2278830 14835177 4818 146.00: 4672.00 19.47
60 2278830 14835177 4818 12/10/1990; 126.53; 4691.47
61 2279602 14814489 5476 1/16/1991 03.39; 5382.61 8.61
62 . 2279602 14814489 5476 102.00; 5374.00
63 2279710 14839351 4639 8.00i 4631.00 -8.77
64 2279710 14839351 4639 12/10/1990 16.77f 4622.23
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Appendix 4 1982 to 1992 Potentiometric Surface Difference

1D No. X('83ground) Y ('83ground) i Z (83ground) 91Date 91wl 91ps 82Date 82wi 82ps 91-82 Difference
65 2279932 14836612 4689 115.00{ 4574.00 -5.57
66 2279932 14836612 4689 12/10/1990¢ 12057 4568.43
67 2279940 14816116 5460 1/16/1991 90.60f 5369.40 4.40
68 2279940 14816116 5460 95.00; 5365,00
69 2279953 14812753 5465 1/18/1991 91.34; 5373.66 4.868
70 2279953 14812753 5465 5/4/1979 96.20; 5368.80
71 2280119 14818433 5389 1/31/1991 13.78; 5375.22 9.22
72 2280119 14818433 5389 23.00; 5366.00
73 2280187 14815343 5468 1/16/1991 91.33; 5376.67 1.67
74 2280187 14815343 5468 93.00i 5375.00
75 2280530 14842561 4610 12/7/1990 93.20i 4516.80 -25.20
76 2280530 14842561 4610 68.00; 454200
77 2280590 14832327 4797 12/10/1990i  55.37{ 4741.63 18.63
78 2280590 14832327 4797 74.00f 4723.00
79 2280909 14840810 4586 12/10/1990 42,71; 4543.29 -8.71
80 2280909 14840810 4586 . 34,00 455200
81 2280991 14835655 4651 12/19/1980 67.08{ 4583,92 -4.08
82 2280991 14835655 4651 63.00; 4588.00
83 2281138 14840882 4583 12/17/1980 39.53; 4543.47 -9,53
84 2281138 14840882 4583 30.00; 4553.00
85 2281186 14833800 4718 12/10/1990 64.25: 4653.75 -2.25
86 2281186 14833800 4718 -62,00f 4656,00
87 2281813 14842328 4575 12/7/1990 47.40; 4527.60 -6.40
88 2281813 14842328 4575 41,00 4534.00
89 2282287 14836414 4577 12/10/1990;  15.07; 4561.93 -7.07
90 2282287 14836414 4577 8.00 4569.00
91 2282501 14839873 4540 12/10/1990 6.59: 4533.41 4.41
92 2282501 14839873 4540 11.00f 4529.00
03 2282591 14838814 4553 9,00{ 4544.00 -5.89
94 2282591 14838814 4553 12/7/1990:  14.89; 4538.11
95 2282801 14827075 4981 2/12/1992; 215.66: 4765.34 -25.66
96 2282801 14827075 4981 190,00 4791.00
97 2282846 14841335 4537 12/7/1990¢  38.50: 4498.50 -27.50
98 2282846 14841335 4537 11.00: 4526.00
99 2282914 14843119 4534 12/7/1990 35,30{ 449870 -6.30
100 2282914 14843119 4534 29.00{ 4505.00
101 2284081 14831893 4705 12/12/1990 80.00 4625.00 -24.00
102 2284081 14831893 4705 56.00f 4649.00
103 2284512 14819497 5148 8/20/1992; 192,72 4955.70 =2.72
104 2284512 14819497 5148 190.00f 4958.42
105 2284608 14832654 4665 12/12/1990 37.07; 4627.93 -2.07
108 2284608 14832654 4665 35.00i 4630.00
107 . 2284777 14837964 4541 12/12/1990 11.64; 4529.36 -7.64
108 2284777 14837964 4541 4,00 4537.00
109 2285132 14831110 4705 . 75.00; 4630.00 -3.35
110 2285132 14831110 4705 12/12/1990 78.35! 4626.65
111 2285189 14836276 4569 9.00{ 4561.00 -8.83
112 2285189 14836276 4569 12/12/1990;  16.83i 4552.17
113 2285795 14828152 4825 165.00;i 4660.00 -14.26
114 2285795 14828152 4825 2/11/1992; 179.26f 4645.74 | '
115 2287233 14838025 4520 12/12/1990F 44,10 4475.90 -40.10
116 2287233 14838025 4520 ) 4.00f 4516.00
117 2287467 14836097 4550 12/12/1990 49.37; 4500.63 -21,37
118 2287467 14836097 4550 28.00; 4522.00
119 2287651 14832673 4623 46,00 4577.00 -14.63
120 2287651 14832673 4623 12/12/1990:  60.63: 4562.37
121 2287866 14833666 4595 12/12/1990;  43.57! 4551.43 -10.57
122 2287866 14833666 4595 33.00i 4562.00
123 2288308 14823963 4818 180.00{ 4638.00 -31.04
124 2288308 14823963 4818 2/13/1992i 211.04i 4606.96
125 2289046 14835406 4530 11.00; 4519.00 -8.10
126 | 2289046 14835406 4530 2/20/1992;  19.10! 4510.90
127 2289159 14829906 4648 81,00f 4567.00 -22.25
128 2289159 14829906 4648 2/19/1992 103.25} . 4544.75{
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Appendix 4 1982 to 1992 Potentiometric Surface Difference

1D No. X('83ground) Y ('83ground) i Z (83ground) 91Date 31wl 91ps 82Date 82wl 82ps 91-82 Difference
129 2289377 14824157 4761 180.00i 4581.00 -30.14
130 2289377 14824157 4761 2/11/1992% 210.14} 4550.86
131 2289544 14830898 4617 62.00 4559.00 -26,80
132 2289544 14830698 4617 2/19/1992 84,80 4532.20
133 2289664 14827993 4651 12/17/1980 96.44; 4554.56 -29.44
134 2289664 14827993 4651 67.00; 4584.00
135 2289718 14821655 4790 1/1/1991: 152,20: 4637.80 -32.20
136 2289718 14821655 4790 120.00; 4670.00
137 2291706 14826258 4612 12/17/1990 82.51% 4529.49 -24.51
138 2291706 14826258 4612 58.00i 4554.00
139 2292301 14819432 4750 12/21/1990i  92.89: 4657.11 -0.89
140 2292301 14819432 4750 92.00i 4658.00
141 2292310 14828298 4562 19.00i 4543.00 -13.74
142 2292310 14828298 4562 12/17/1990;  32.74i 4529.26
143 2294125 14825683 4550 12/26/1990F  24.06i 4525.94 -11.08
144 2294125 14825683 4550 13.00§ 4537.00
145 2295391 14809525 4645 18.00i 4627.00 -4.08
146 2285391 14809525 4645 12/26/1990 22,06; 462294
147 2296153 14824359 4541 12/12/1990 15.77; 4525.23 -7.77
148 2296153 14824359 4541 ) 8,00i 4533.00
149 2209721 14819785 4595 72.10; 4522.90 -1.68
150 2299721 14819785 4595 1/7/1991 73,781 4521.22
151 2300644 14821353 4586 65.00f 4521.00 -2.41
152 2300644 14821353 4586 1/13/1992 67.411 4518.59 )
153 2301906 14822748 4583 1/14/1991 71.20f 4511.80 -12.50
154 2301906 14822748 4583 ) 58,70f 4524.30 :
156 2303493 14814851 4740 1/9/1991 50.74; 4689.26 -19.74
156 2303493 14814851 4740 31,008 4708.00
157 2303649 14811635 4800 1/7/1991 57.771 4742.23 -17.77
158 2303649 14811635 4800 : 40.00; 4760.00
159 2303670 14812576 4816 1/7/1991 75.54; 4740.46 -10.54
160 2303670 14812576 4816 65.00; 4751.00
161 2304323 14811052 4834 1/7/1991 54,16 4779.84 -3.18
162 2304323 14811052 4834 51.00f 4783.00
163 2304633 14811833 4842 1/7/1991 62,77 4779.23 -5.77
164 2304633 14811833 4842 57.00i 4785.00
165 2306105 14828521 4495 1/14/1991 24.51% 4470.49 -4.51
166 2306105 14828521 4495 20.00{ 4475.00
167 2306346 14830647 4475 1/14/1991 9.93i 4465.07 ) -1.93
168 2306346 14830847 4475 8.00i 4467.00
169 2306617 14826796 4660 1/9/1991: 166.94: 4493.06 -6.14
170 2306617 14826796 4660 160,80 4499.20
171 2281753 14822917 5204 2/12/1992: 282.50i 4921.50 Dummyi 280.00i 4924.00 -2.50
172 2278155 14821709 5419 2/12/1992; 104.88: §5314.00 dummy: 103.00; 5315.88 -1.88
173 2272599 14809151 5688 1/16/1991; 230.70f 5457.30 Dummyi 230.70; 5457.30:° 0.00
174 2292338 14838660 4464 12/16/1992 500 445810 est 0.00i 4464.00 -5.90
175 2305278 14814126 4844 1/13/1992¢  70.00i 4774.00 1/10/1984;  70.73] 4773.27 0.73
176 2301730 14845282 4412 dummy 0.00i 4412.00 Dummyi- 0.00i 4412.00 0.00
177 2270000 14842250 dummy 4900,00 Dummy ) 4900.00 0.00
178 2304360 14802160 5200 5200.00 5200.00 0.00
179 2295407 14822357 4603 Feb-91 51,74 4551.26 Oct-84;  50.08i 4552.92 -1.66
180 2293084 14822134 4648 Feb-91 88.21} 4550.79 Jan-85;  61.81i 4586.19 -26.40
181 2292381 14817299 4839 Feb-91; 258.00i 4581.00 1977; 185.00i 4654.00 -73.00
182 2286758 14815700 5024 Mar-02;  200.08; 4733.02 1/1/1978(adj)i 270.00i 4754.00 -20.98
183 2286735 14805599 4799 Feb-91i 161.94¢ 4637.06 Jan-80i 156.00; 4643.00 -5.94
184 2293130 14814512 5013 Feb-91: 385.00i 4628,00 Jan-80i 385.00: 4628.00 0.00
185 2299888 14819447 4604 Feb-91 79.72i 4524.28 1979i 76.00i 4528.00 -3.72
186 2278799 14801867 5418 5/10/1994; . 403.87: 5014.13 Esti 403.87i 5014.13 0.00
187 2276633 14801856 5514 5/10/1994: 273.77 5240.23 Esti 273.77i 5240.23 0.00
188 2273626 14801171 5720 5/10/1994: 234.28; 5485.72 Esti 234.28; 5485.72 0.00
189 2272122 14802724 5690 5/10/1994} 192.40! 5497.60 Esti 192.40i 5497.60 0.00
190 2273740 14829490 5382 6/24/1992{  96.70 5285.30 dummy 5291,00 -5.70
191 2276158 14830031 5235 8/17/1992; 148.00i 5087.00 dummy 5087.00 0.00
192 2273691 14826015 5582 7/2/1992% 140.00f 5441.80 dummy 5442.00 -0.20
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