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May 17, 1996
Recipients of Open-file Report 95-18:

This letter has been drafted to inform you that several maps contained in Open-file Report
95-18 have been modified at the request of the Southwest Kansas Groundwater
Management District. The modifications affect the maps C, D, and H, and the affected
area includes portions of Townships 32 and 33 south and Ranges 42 and 43 west. The
Kansas Geological Survey will offer copies of the modified versions of these maps free of
charge to those of you who have already purchased copies of the affected maps. If you
wish to receive these updates, please respond to Janice Sorensen at (913)864-3965.

You will also be informed of any future changes to maps contained in the Open-file Report
so that you may purchase updated maps if you desire.

Please note the enclosed document describing map production techniques. This
supplemental information has been included in the Open-file Report 95-18 and has been
sent to all prior recipients of the Report.

Thank you,

The Kansas Geological Survey
University of Kansas

1930 Constant Avenue, Campus West
Lawrence, KS 66047-3726



This document has been included with Open-file Report 95-18 in order to explain some of
the processes used to create the maps which make up this Open-file Report. The
procedures used were modeled after those described in “A Guide to the M-33 Map Series:
Saturated Thickness of the High Plains Aquifer in the Southwest Kansas Groundwater
Management District”, Kansas Geological Survey Open-file Report 92-45, and were
developed by members of the Southwest Kansas Groundwater Management District, the
Kansas Geological Survey, and the United States Geological Survey. While the maps
themselves contain legends and disclaimers, many of the important details regarding data
collection, manipulation, interpretation and representation are noted in the following
paragraphs.

IN -MIL
All maps in the Open-file Report present data tiled by one-mile sections. In order to present
data in this fashion, each section center point was assigned a value believed to represent a
reasonable value for that section. These values were grouped into a classification scheme
that assigned a particular color for each class, and this color was then assigned to the entire
section. The numbers and colors shown in each section represent a reasonable value for
that section and should not be interpreted as exact values at specific points.

ATION
Land surface elevation data were used in the preparation of each of the maps contained in
this report, but the sources of these data, their accuracy, and the methods by which they
were derived vary depending upon the type of map. For example, the data used to
represent pre-development saturated thickness came from the same dataset that was used to
produce the Kansas Geological Survey’s M-33 Series map titled “Saturated Thickness at
Section Centers in the High Plains Aquifer, Southwest Kansas Management District”. This
dataset contained saturated thickness values that were calculated by subtracting the bedrock
elevation at a given well from the pre-development water-level elevation at that well. What
is not clearly stated is that these elevation values were calculated by subtracting the depth to
water values from land surface elevations obtained from the USGS Groundwater Site
Inventory (GWSI) database, and that these calculations took place on a well-by-well basis.
In contrast, the surface elevation values used to constrain water-level elevation maximum
values by section center were calculated by sampling a three-dimensional land surface
lattice created from 1:250,000 scale digital elevation models produced by the USGS.

R AINS A
One attribute that is common to all maps in this report is the assignment of a regional value
to each section which indicates if the subsurface of that section has substantial saturated
thickness of the High Plains Aquifer, little or no saturated thickness of the High Plains
Aquifer, or has no High Plains Aquifer regardless of the presence or thickness of a
saturated zone. The values assigned to each section are taken from the map titled
“Saturated Thickness at Section Centers in the High Plains Aquifer in the Southwest
Kansas Groundwater Management District”, Kansas Geological Survey, 1992. A
discussion of the criteria used to determine these values are presented in “A Guide to the
M-33 Map Series: Saturated Thickness of the High Plains Aquifer in the Southwest Kansas
Groundwater Management District”, Kansas Geological Survey Open-file Report 92-45.
This classification is significant because data from those sections defined as thinly saturated
or non-saturated were not included in any of the maps in this Open-file Report, and while
the effect of excluding data in these sections is minimal in comparison to some of the other
assumptions and interpolations inherent in the mapped data, it is still present.
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The map depicting pre-development saturated thickness by section center was produced
from data used in the M-33 Series maps. This data consisted of values at section centers
for bedrock elevation and pre-development water-level elevation, making calculation of
saturated thickness at section centers a simple task.

D -82 - -
These three maps were all generated using the same procedures. Well selection (based on
geologic units penetrated) and depth-to-water data (based on date of measurement) criteria
were the same as those used to select data for the M-33 Series maps. Data were obtained
from the USGS GWSI database and water-level elevations were calculated by subtracting
the depth to water from the land surface elevation on a well-by-well basis. For those wells
with more than one measurement in the three-year period, all values were averaged into
one. This data were then triangulated to form a 3-dimensional surface that was sampled at
section centers to estimate water-level elevations for each center. Water-level elevation
maximum values were constrained by the greater of either land surface elevation or pre-
development water-level elevation values determined for each section center, and minimum
values were constrained by the lesser of either bedrock elevation or pre-development water-
level elevation. Saturated thickness values were then calculated by subtracting the lesser of
bedrock elevation or pre-development water-level elevation values from water-level
elevation values at each section center. It is important to note that although each of these
maps portray average saturated thickness values for 6952 section centers, the actual number
of data points used ranges from 496 to 856, indicating the magnitude of interpolation that
had to be performed in order to assign a value to every section center.
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Once the pre-development and 1993-95 saturated thickness at section center data had been
calculated, the change from pre-development to 1993-95 was calculated by subtracting the
former from the latter. Although no constraints were placed on maximum or minimum
values during the calculations, the map classification scheme groups all change values
which were greater than zero into a single category for which section center values are not
printed on the map. Note that positive values do not necessarily indicate an increase in
saturated thickness over time, but could be the result of any one of numerous assumptions,
constraints, averaging or selection techniques, or data inaccuracies.

PROJECTED SATURATED THICKNESS

A ten-year trend in saturated thickness changes was calculated for only those wells that had
water-level measurement data in both the 1980-82 and 1990-92 datasets previously
established. This trend was extrapolated on a well-by-well basis for the given time
intervals and was then added to the water-level elevation value calculated for the base
period 1990-92. The maximum projected water-level elevation was constrained at each
well by the greater of the pre-development or the averaged 1990-92 water-level elevations,
and the minimum projected water-level elevation was constrained by the lesser of the
bedrock or the averaged 1990-92 water-level elevations. This data was then triangulated to
form a three-dimensional surface representing the projected water-level elevation that was
then sampled at section centers. The maximum projected water-level elevation at each
section center was constrained by the greater of the pre-development, 1980-82, or 1990-92
water-level elevations, and the minimum projected water-level elevation was constrained by
the lesser of the bedrock or pre-development water-level elevations. Then the lesser of the
bedrock elevation or pre-development water-level was subtracted from the estimated water-
level elevation for each section center to estimate projected saturated thickness.



NOTE: The maps contained in this Open-file Report are subject to modifications based
upon the decisions of the Southwest Kansas Groundwater Management District. While
revisions are not anticipated, they are possible, and in the event that revisions are made, the
Kansas Geological Survey will contact all recipients of the affected maps so that updates
may be purchased if desired.
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The Kansas Geological Survey does not guarantee this document to be free from
errors or inaccuracies and disclaims any responsibility or liability for
interpretations based on data used in the production of this document or decisions
based thereon. This report is intended to make results of research available at the
earliest possible date, but is not intended to constitute final or formal publication.



