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Construction of a Relational Database for Analyzing

Water Levels

Greg Pouch
Geohydrology Section
Kansas Geological Survey

This report describes the structure and use of a relational database built using
Microsoft Access from data retrieved from the USGS’s Ground Water Site Inventory
Database. The database and related spreadsheets were used to prepare hydrographs, lists
of interpolated water levels for use as target heads in modeling, and in the preparation of
water level and water level decline maps.

A central table contains one record about each well. Another table stores water
level measurements. Supporting tables store geologic formation information, well
construction details, and output results that take too long to generate as queries.
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Introduction

The work described in this report was performed as part of a groundwater
modeling study of Southwest Kansas on the Dakota Project at KGS. This database
evolved to fulfill the needs of modelers for easy retrieval of wells by formation, for water
level hydrographs, and construction of water level maps and water level datasets.

The original data for this database came from the US Geological Survey’s Ground
Water Site Inventory (GWSI) database, from both the Lawrence, Kansas and the
Lakewood, Colorado offices of the Water Resources Division. (The author wishes to
especially acknowledge the assistance of Christi Hansen at the Lawrence office in
understanding the GWSI database.)

The primary data was obtained by querying the GWSI database for well data in
western Kansas and eastern Colorado. Each query was designed to avoid multiplication
of records. As the data were obtained, they were imported into a Microsoft Access
relational database. This required eliminating duplicate and pseudo-duplicate records,
converting missing-value codes into nulls, and converting the data into a relational
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database format. The design and use of the resulting database is the primary topic of this
report.

Disclaimer

The Kansas Geological Survey, University of Kansas, makes no warranty or
representation, either express or implied, with respect to the databases, documentation or
interpretations or decisions based on data processed using this software, including their
quality, performance, merchantability, or fitness for a particular purpose. In no event will
the Kansas Geological Survey, University of Kansas, be liable for direct, indirect, special,
incidental, punitive, or consequential damages arising out of the use of or inability to use
the database or documentation whether based upon contract, negligence, strict liability or
otherwise. The Kansas Geological Survey, University of Kansas, does not provide free
technical support or advice for any of these databases.

The information in these databases was retrieved from the USGS’s GWSI (Ground
Water Site Inventory) database. The data were then processed by the Kansas Geological
Survey, University of Kansas. The source agencies did not, do not, and will not guarantee
the accuracy and completeness of this data. The Kansas Geological Survey, University of
Kansas, does not and will not guarantee the accuracy of this data. These products are
based on provisional data made available solely for the convenience of interested
researchers with the understanding that it is provisional, unchecked and that the user will
not hold the KGS or agencies supplying data to KGS liable in any way for the accuracy or
completeness of this data.

The data in this database is provisional data and unchecked. The data in these
databases may, and almost certainly does, contain errors, both in the original data and in
the process of importing it into this database. The Kansas Geological Survey, University
of Kansas, does not warrant that the database will meet your requirements, that it will
operate in an error free manner, or that it contains accurate and complete data.

If you use this software and databases, you are accepting the terms of this
disclaimer (i.e., use at your own risk.). If you do not or cannot agree to these terms, return
the software and database immediately.

UNDER NO CIRCUMSTANCES SHOULD YOU RE-DISTRIBUTE THIS DATA OR
THIS SOFTWARE APART FROM THIS DISCLAIMER.

Objectives

The objectives, as well as the database, evolved over time. The original goal was
simply to produce water level maps in a particular formation at a particular time. The final
products of the database included:

1. well hydrographs (this also involved a Microsoft Excel spreadsheet for graphing and
Microsoft Word for printing summary sheets), and catalogues of well hydrographs

2. point water levels at a particular time for contouring/gridding

3. as above, but limited by formation
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4. point data at particular times as target heads in modeling

A variety of queries for extracting subsets of the data were written. Forms for
viewing well summary data along with well details, such as a water levels, or formation
picks, or well construction details were developed.

It should be noted that storing water levels and other information about wells is
not an objective in the construction of the database: storing data is necessary, but not an
objective. The design/construction of a database must proceed from the goals to the
methodology, not vice versa.

Table Structure

Ultimately, this database required a number of related tables, shown in Figure 1.
For each well, there is a record (or row or entry) in the tblSiteLocation table, because
wells are the principal entity in this database. All other tables in this database are explicitly
related to the wells data. For each well, there might be zero, one, or many water levels,
which are stored in the WaterLevels table: this is shown with the one-to-many connecting
line from tblSiteLocation to WaterLevels.

The principal table is tblSiteLocations, in which each record describes a single
well. The primary key of this table is SiteSerialNumber, which is an arbitrary number
assigned to a well. It does not encode counties, location, formation, owner’s name, or
anything else: it is just a serial number. Other fields include primary aquifer (derived from
the tblFormationPicks table), location (Legal description, longitude-latitude, and the
Dakota Project’s Lambert coordinates), total depth, site use, water use, and the range of
dates observed in this well. tblSiteLocation is a subset of the original GWSI wells listing,
eliminating wells lacking elevations, water levels, or known dominant aquifer.

This database also contains a number of auxiliary tables containing water levels,
formation picks, and well construction details. All other tables are in one-to-many
relationships with tblSiteLocation.

Table tblSiteFormationPicks stores geological formation picks. For each
formation in each well (some wells, really), this table contains the SiteSerialNumber and
sequence counter, an AquiferCode, formation top and bottom, and whether the formation
is a contributing formation or not. A single well might have one, fifteen, or zero entries in
the tblSiteFormationPicks table, but will have only one entry in tblSiteLocation. The
formation picks are from USGS GWSI database. The contributing field was combined
from two possible fields indicating whether a formation is contributing.

Table WaterLevels contains information about groundwater heads and was the
central purpose of this database. Its fields are SiteSerialNumber, Date_BestGuess,
Head_BestGuess and DayOfYear. As might be expected from the names, the date and
head were somewhat ambiguous in the original GWSI database: head and date could each
be stored in two different fields. Date_BestGuess and Head_BestGuess represent a best
guess at when the water level measurement was taken and what the depth to water was.
The USGS GWSI database stores elevation and depth to water. Because the primary
purpose of this database was to prepare groundwater level maps, the depth-to-water
measurements were converted to water level above mean sea level by subtracting the
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depth to water from the well elevation. Only wells for which elevations were available
were included in this database.
Table WaterLevels_INTERPOLATED contains information about interpolated
water levels. These water levels were interpolated from the observed water levels by
finding the nearest winter water levels before and after the target date, and linearly
interpolating between them. This interpolation was done by a basic subroutine run from a
form in the data base: View Site Locations_CanlnterpolateToDate. This form allows the
user to select a subset of the wells for which to perform the interpolation and a target
date. It relies on two parameter queries to find the winter water levels, and another
parameter query to retrieve the water levels (QdfPARAMFindFirstWinterWLBeforeDate,
qdfPARAMFindFirstWinterWLA fterDate, and
qdfPARAMFindWaterLevelBySerialNumberAndDate). It uses only winter water levels to
avoid the irrigation-induced, short-term fluctuations seen in summer water levels. Winter
is defined as the period from 30 November to 30 March of each year.
Two other tables contain information about well construction. CasingDetails and
WellOpenings contain information about the casing string and the slots/screen,
respectively. These tables are largely empty.
There are several other tables in the database that are not relevant to this
discussion. These include
1. x WaterLevels_INTERPOLATED_AND_ALTERED, which contains hand-smoothed
water levels for use as modeling targets,

2. x tblInterpolatedWaterLevel SUMMARY 2, which contains a crosstab summary of
interpolated water levels

3. tblFontList and zZWHEATtbIThemes for use with the WHEAT Electronic Mapping
package

4. zDataEncyclopedia Recordsets and zDataEncyclopedia Fields which contain the
enhanced data dictionary (or data encyclopedia) describing this database

Descriptions of the main tables and their fields follow the database diagram.
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Main structure of Water Levels Database

tbiSiteLocation
-~ ne SiteSerialNumber Qoe,
tbiSite Londitud
. . ongitude
FormationPick 9 WaterLevels
Latitude
SiteSerialNumber | Many! siteSerialNumber
X_Lambert
z_Counter Date__BestGuess
. Y_Lambert
AquiferCode Head_Best
o . Aquifer_BestGuess
ContributingU nit DayOfYear
USGS Serial Number
DepthToTopOfinterval
DepthToBottom CountyCode
Ofinterval TTIRRASS WaterLevels
INTERPOLATED
Subsection
- WellNumber Many] siteSerialNumber
WellOpenings
Site use DatelnerpolatedTo
SiteSerialNumber
RecordNumber Water use RunNumber
OpeningsSubrecord Etevation WaterLevellnterpolated
USGSSitelD
State DateBefore
DepthTopOpeninterval
DepthBottom TotalDepth DateAfter
Openinterval FirstDate
DiameterOpenlinterval
LastDate
Materialintervai
CountDate
TypeOpenings

LengthOpenings
WidthOpenings

Casing_Details

SiteSerialNumber

RecordNumber
ForCasingSubrecord

USGSSiteNumber
DepthTopCS*
DepthBottomCS*
DiameterCS*
WallThicknessCS*

CasingM aterial

Figure 1 Structure of the Water Levels Database

The large bold type is for table names, the smaller type is for fields. Bold indicates that
the field is part of a primary key, italic indicates calculated fields, and underlining indicates
that it could be used as an a primary key, but is not.
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Fields in tblSiteLocations
Name Description DataType
SiteSerialNumber |KGS Assigned Serial Number Integer*4
Longitude Longitude from USGS SitelD Real*4
Latitude Latitude from USGS SitelD Real*4
X_Lambert Easting in Dakota Projection Real*4
Y_Lambert Northing in Dakota Projection Real*4
Aquifer_BestGuess [Best Guess at the Primary Contributing Aquifer, based on  |Text
several fields
USGS_Site LatLongWellNum 15 characters Original USGS SitelD,  |Text
Number As Text |but cannot be used as a number due to size.
County code FIPS County Code Integer*2
TTdRRASS USPLSS location in TTARRASS format, like 02513W23 Text
Subsection BLM Style ACBD quartering Text
Well Number A sequence number for a well. Not used Integer*4
Site use Use of site. Text
Water use Use of the water. Text
Elevation Elevation in feet Real*4
State State abbreviation Text
TotalDepth Total depth of well Real*4
FirstDate First Date in WaterLevels Date
LastDate Last Date in WaterLevels Date
CountDate Number of Dates in WaterLevels Date
Fields in tblSiteFormationPicks
Name Explanation DataType
SiteSerialNumber |KGS Assigned Serial Number Integer*4
AquiferCode USGS Aquifer Code, like 1210GLL Text
Contributing unit P for contributing unit, S for Secondary Unit, N for non- Text
contributing, U for unknown
Depth to top of Top of formation Real*4
interval
Depth to bottom of  |Bottom of formation Real*4
interval
z_Counter Used as part of primary key. No other purpose Integer*4
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Fields in WaterLevels
Name Explanation DataType
SiteSerialNumber KGS Assigned Serial Number Integer*4
Date__BestGuess Date of measurement. Comes from more than one field in |Date
the input data
Head_Best Elevation-DepthToWater. DTW may have come from Real*4
several different fields.
DayOfYear Calculated day of year. Stored because DayOfYear Integer
calculations are very slow
Fields in WaterLevels_INTERPOLATED
Name Explanation DataType
SiteSerialNumber KGS Well Serial Number Integer*4
DatelnterpolatedTo |Date the interpolation is for Date
WaterLevel Interpolated water level. Linear interpolation of first Real
Interpolated preceding and first succeeding winter water levels
DateBefore Preceding winter water level date Date
DateAfter Succeeding winter water level date Date
RunNumber Arbitrary run number. Can be dropped. Integer*4
Fields in Casing Details
Name Explanation DataType
SiteSerialNumber KGS Assigned Serial Number Integer*4
USGSSiteNumber USGS LonglLatNum SitelD Text
RecordNumberFor  |A sequence number for this record Integer*4
CasingSubrecord
DepthTopCasing Depth to top of this casing interval Real*4
DepthBottomCasing [Depth to bottom of this casing interval Real*4
DiameterCasing Diameter of this casing interval Real*4
WallThicknessCasing |Thickness of this casing interval Real*4
CasingMaterial Material from which the casing in this interval was made |Text
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Fields In WellOpenings
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Name Explanation DataType
USGSSitelD USGS LongLatNum SitelD Text
SiteSerialNumber KGS Assigned Serial Number Integer*4
RecordNumber A sequence number for this opening interval Integer*4
OpeningsSubrecord
DepthToplnterval Depth to top of these "slots” Real*4
DepthBottominterval |Depth to bottom of these "slots" Real*4
Diameterinterval Diameter of the casing in this interval Real*4
Materiallninterval Material in this interval Text
TypeOpenings Type of openings: slots, screen, open hole Text
LengthOpenings Length of slots Real*4
WidthOpenings Width of slots Real*4
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Example Queries

As pointed out earlier, the purpose of a database is not to store data, it is to
retrieve and display data. Some of the queries developed in the course of this
investigation are included here. Others were ad hoc queries of little interest to anyone
other than the investigator, but were left in the database as potentially interesting examples
of query design: these were renamed to start with xmplQDF, such as
xmplQDF Get wells listed, which is a query that retrieves summary data from
tblSiteLocations about a set of wells listed in the query.

Three queries get information from tblSiteLocations about wells whose primary
aquifer is a particular aquifer and which have more than one water level: these are
qdfCenozoicWells, qdfDakotaWells, and qdfMesozoicWells for the Cenozoic formations,
for the Dakota formation, and for the Mesozoic formations.

The query qdfPARAMGetLastWaterLevelInTimeRange is a parameter query that
takes two parameters, a beginning and an ending date, that define the time range of
interest. It returns only the SiteSerialNumber, Date, and Head. The parameter query
qdfPARAMGetLastWaterLevellInTimeRangeInFormation is based on
qdfPARAMGetLastWaterLevelInTimeRange and tblSiteLocations, and retrieves the last
water level in a user-specified time range in a user-specified formation.

The queries PARAMqdf FindCasingDetailsBySerialNumber,

PARAMqdf FindFormationPicksBySiteSerialNumber,

PARAMqdf FindInterpolated AlteredWaterLevelsBySerialNumber,

PARAMgqdf FindInterpolatedWaterLevelsBySerialNumber,

PARAMqdf FindOpenlIntervalDetailsBySerialNumber,

PARAMGqdf FindSiteDetailsBySerialNumber, and

PARAMqdf FindWaterLevelsBySiteSerialNumber are all used by the form/program
frmSiteDescription WRITE SUMMARY FILES to produce summary data files for
importing into an Excel spreadsheet for producing a well hydrograph catalogue of user-
specified subset of wells.

The parameter queries qdfPARAMFindFirstWinterWLAfterDate,
qdfPARAMFindFirstWinterWLBeforeDate, and
qdfPARAMFindWaterLevelBySerialNumberAndDate are used in the water level
interpolation. The parameter queries qdfPARAMFindFirstWLAfterDate and
qdfPARAMFindFirstWLBeforeDate are not presently used in water level interpolation,
but do allow the fast retrieval of water levels before or after a specific date without the
winter requirement.
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Example Forms

While queries are useful for selecting subsets of data and combining data from
different tables, viewing data, particularly master-detail relationships, is best done with
forms, which are like small programs for viewing, entering, or manipulating data. This
database includes a number of forms for viewing and manipulating data

A number of forms and subforms are used for master details viewing of the
database including
1. frmShowWaterLevelsWithoutGraph and frmSUBShowWaterLevelDetails
2. frmMAINViewFormationPicks and frmSUBViewFormationPicks
3. frmMAINViewOpenlntervals and frmSUBOpenlntervalDetails
4. z frmShowWaterLevels UsedToGraph (no longer graphs for some reason, but Excel

was better for this anyway)

Figure 2 An Example of a Master-Detail Form

W;:Iii:w Fomrm;l:nn Picks
View Formation Picks

SiteSernalNumber: 1500272 Aquifer_[112PLSC
State:[KS | County[_165] USGS_Site[382116033020901

Master part of form.
Contains information
from the table with main

X_Lambert: 206664, Site use:fw| Longitude:| -99.03584) records
Y_Lambert: 5376729 Water use: Latitude: | 38
Fust| 7/1/60 Elevation: 197 TTdRRASS:[19516W36 Detgll p art of form contains
Last[ 77760 TotalDepth: Subsection: [DAB detailed information,
Well Number: subsidiary to the main recor
140 1500272
14 500372
142 500272
Couten) 500272

The database also includes three main forms that perform actions. One is
frmSiteDescription WRITE SUMMARY FILES, which generates text files summarizing a
well, including the site description, the water levels, the formation picks, the interpolated
water levels, and the well construction details. These files are designed to be read into a
spreadsheet, where the data can be graphed or a spreadsheet macro can be used to
produce summary sheets for wells. These well hydrographs were analyzed to determine
whether wells were subject to confined or unconfined conditions and whether certain areas
should be represented as constant head boundaries.

Another action form is frm View Site Locations_CanlnterpolateToDate, which
was used for linearly interpolating water levels to a user specified date. This program
works by finding the first winter water level preceding and the first winter water level
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succeeding the date specified, finding the corresponding water levels, and linearly
interpolating between them to estimate the water level at the user-specified time.

The form xmpl_frmInterpolatedWaterLevels_byDate_byAquifer WRITE_DXF
can be used to produce a DXF file of interpolated water levels for a user specified date
and formation.

For all three forms, the source code is commented. The reader is advised to read
the Microsoft Access programmer’s guide (Building Applications) to become familiar with
Access Basic programming and the forms section in the User’s Manual before trying to
understand how these programs work.

Hydrographs and Well Summaries Using Excel and
Word

A spreadsheet used for a variety of analysis and display functions was developed to
go along with this database. The spreadsheet was developed in Microsoft Excel, and
produces well summary sheets in Microsoft Word.

The water level catalogue spreadsheet performs a number of functions, including
importing the well summary text files generated by the database, graphing the water levels
and winter water levels, controlling WHEAT Electronic Mapper to produce index maps of
the well location and copying this onto the spreadsheet, and producing well summary
sheets. An example summary sheet is included in this report.

To produce a catalogue of water levels, there are several steps.

1. Perform winter water level interpolation using
frm View Site Locations_CanlInterpolateToDate, once for each date wanted. It is best
not to try getting a subset of wells for the interpolation: subset later.

2. Export the information about each well into text files with
frmSiteDescription WRITE SUMMARY FILES Select a subset of wells by using the
filter property of the form (see the Access User’s Manual or Getting Started manual.)
The text box labeled Write Files To: is where the name of a directory is entered; this
can be a new a directory, and writing to a new directory is recommended. This will
generate a set of files named SiteSerialNumber. TXT, like 1501417.txt. Once this is
done, it might be a good idea to create a set of subdirectories containing thirty or so
wells each so that the spreadsheets aren’t too big and don’t crash the computer.

3. Open the spreadsheet and import the text files using
z01_OpenTextFilesALLAndAddToCurrentWorkbook. (All succeeding steps assume
that a water level catalogue spreadsheet containing the data is open to run the
routines.)

4. Select all the worksheets and set the format for the USGS Site ID to “0” to get integer
output, and make that column much wider. Add a tall-skinny copy (rather than a
short-wide) copy of the well summary data with
z02_CopyAndTransposeSiteDataALL.

5. Graph the water levels and winter water levels using z03_GraphWholeNotebook.
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6. Classify water levels and mark for possible hand-smoothing using
204_Classify ALLWaterLevelGraphs and add the classification to the graphs with
z05_AddInterp_ALLSheets

7. Optional: Add location maps using E-Map and z06_PasteLocationMapALL. Before
doing this, make sure that E-MAP is open and has the whole map area displayed,
showing the desired basemap features, and that Save Copy of Map in Memory has is
checked. It will probably be necessary to change the AppActivate line in
PasteL.ocMap_AsBitmap to match the caption of E-MAP.

8. Optional: Hand smooth using FindNextSheetToAlterWaterLevels to move to the next
sheet to hand-smooth the water levels, perform smoothing by some means and store
them next to the interpolated water levels, then add the altered water levels to the
graph using z08_AddALTEREDWaterLevelsALL. They can be written to a text file
for importing back into the database using z09_WriteInterpolatedWaterLevelsToFile.
The water level interpretations can be written to text files for import back into the
database using z10_WriteWLInterpALLToFile

9. Produce water levels catalog using z11_CreateReportALL. Make sure that all non-
essential applications have been turned off, all toolbars hidden, and anything else that
frees up system resources has been done before doing this.

As with the action forms in the database, the potential programmer is advised to
read the Excel Visual Basic User’s Guide to become familiar with the object programming
model before trying to read the macros/programs/routines. Most of the routines are based
on macros generated by recording a series of actions. The zALL... series routines
generally are based on a sweep through all worksheets in the current workbook and
perform some action for each sheet or each chart, usually a routine that was originally
based on a recorded macro.
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List of Queries

qdfFindDakotaWellsWithMoreThanSObs

Find all Dakota wells with more than 5 water level observations.

SELECT DISTINCTROW tblSiteLocations.*

FROM tblSiteLocations

WHERE ((tblSiteLocations.Aquifer_BestGuess = "210dkot" Or
tblSiteLocations.Aquifer_BestGuess="211dkot") AND
(tblSiteLocations.CountDate>5));

qdfFindLastPre-1970WaterLevelForMesozoicWells

Gets the last water level before March 1, 1970 for all Mesozoic Wells. Makes use of
Mesozoic formation codes beginning with 2. Fairly complex grouping and criteria.

SELECT DISTINCTROW
tblSiteLocations.SiteSerialNumber,
Last(tblSiteLocations.X_Lambert) AS X_Lambert,
Last(tblSiteLocations.Y_Lambert) AS Y_Lambert,
Last(tblSiteLocations. Aquifer_BestGuess) AS Aquifer_BestGuess,
Last(tblSiteLocations.[Site use]) AS [Site use],
Last(tblSiteLocations.[Water use]) AS [Water use],
Last(WaterLevels.Head_Best) AS Head_Best,
Last(WaterLevels.Date__BestGuess) AS Date_BestGuess

FROM tblSiteLocations INNER JOIN WaterLevels ON
tblSiteLocations.SiteSerialNumber = WaterLevels.SiteSerialNumber

WHERE ((WaterLevels.Date__BestGuess<=#03/1/70#))

GROUP BY tblSiteLocations.SiteSerialNumber

HAVING (((Last(tblSiteLocations.Aquifer_BestGuess)) Like "2*"));
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The PARAMqdfFind... queries are used by the Well Summary form/program.

PARAMqdf FindSiteDetailsBySerialNumber

Gets the summary data in tblSiteLocations for a well given its SiteSerialNumber

PARAMETERS SiteSerialNumberToFind Long;

SELECT DISTINCTROW tblSiteLocations.*

FROM tblSiteLocations

WHERE ((tblSiteLocations.SiteSerialNumber=[SiteSerialNumberToFind]));

PARAMgqdf FindWaterLevelsBySiteSerialNumber

Gets water levels for a well, given its SiteSerialNumber

PARAMETERS SiteSerialNumberToFind Long;

SELECT DISTINCTROW WaterLevels.Date__BestGuess AS [Date],
WaterLevels.Head_Best AS Head, WaterLevels.DayOfYear

FROM WaterLevels

WHERE ((WaterLevels.SiteSerialNumber=[SiteSerialNumberToFind]))

ORDER BY WaterLevels.Datej_ BestGuess;

PARAMqdf FindInterpolated WaterLevelsBySerialNumber

Gets the interpolated winter water levels for a well, given its SiteSerialNumber

PARAMETERS SiteSerialNumberToFind Long;

SELECT DISTINCT WaterLevels_INTERPOLATED.DatelnterpolatedTo,
WaterLevels_INTERPOLATED.WaterLevellnterpolated

FROM WaterLevels_INTERPOLATED

WHERE
((WaterLevels_INTERPOLATED.SiteSerialNumber=[SiteSerialNumberToFind]))

ORDER BY WaterLevels=INTERPOLATED.DateInterpolatedTo;

PARAM(qdf FindInterpolatedAltered WaterLevelsBySerialNumber

Finds the hand-smoothed water levels for a well, given its SiteSerialNumber

PARAMETERS SiteSerialNumberToFind Long;

SELECT DISTINCTROW [x
WaterLevels_INTERPOLATED_AND_ALTERED)].DatelnterpolatedTo, [x
WaterLevels_INTERPOLATED_AND_ALTERED].WaterLevellnterpolated, [x
WaterLevels_INTERPOLATED_AND_ALTERED].Modified

FROM [x WaterLevels_ INTERPOLATED_AND_ALTERED]

WHERE (([x
WaterLevels_INTERPOLATED_AND_ALTEREDY].SiteSerialNumber=[SiteSerialNu
mberToFind)))

ORDER BY [x WaterLevels_ INTERPOLATED_AND_ALTERED].DatelnterpolatedTo;
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PARAMqdf FindFormationPicksBySiteSerialNumber

Gets the list of formation picks for well, given its serial number.

PARAMETERS SiteSerialNumberToFind Long;

SELECT DISTINCTROW tblSiteFormationPicks.AquiferCode AS Formation,
tblSiteFormationPicks.[Contributing unit], tblSiteFormationPicks.[Depth to top of
interval], tblSiteFormationPicks.[Depth to bottom of interval]

FROM tblSiteFormationPicks

WHERE ((tblSiteFormationPicks.SiteSerialNumber=[SiteSerialNumberToFind]))

ORDER BY tblSiteFormationPicks.z=Counter;

PARAMqdf FindCasingDetailsBySerialNumber

Gets all the casing details for a well, given the SiteSerialNumber

PARAMETERS SiteSerialNumberToFind Long;

SELECT DISTINCTROW Casing_Details.DepthTopCasingString,
Casing_Details.DepthBottomCasingString, Casing_Details.DiameterCasingString,
Casing_Details. WallThicknessCasing, Casing_Details.CasingMaterial

FROM Casing_Details

WHERE ((Casing_Details.SiteSerialNumber=[SiteSerialNumberToFind]))

ORDER BY Casing_Details.RecordNumberForCasingSubrecord;

PARAMqdf FindOpenlntervalDetailsBySerialNumber

Gets the open intervals (screen, slots, open hole...) for a well given its SiteSerialNumber

PARAMETERS SiteSerialNumberToFind Long;

SELECT DISTINCTROW WellOpenings.DepthTopOpenlInterval,
WellOpenings.DepthBottomOpenlInterval, WellOpenings.DiameterOpenlnterval,
WellOpenings.MateriallnInterval, WellOpenings.TypeOpenings,
WellOpenings.LengthOpenings, WellOpenings. WidthOpenings

FROM WellOpenings

WHERE ((WellOpenings.SiteSerialNumber=[SiteSerialNumberToFind]))

ORDER BY WellOpenings.RecordNumberOpeningsSubrecord;

Greg Pouch KGS OFR 97-47 08/07/97 2:01 PM




Relational Database for Analyzing Water Levels 16 of 17

qdfPARAMGetLastWaterLevellnTimeRange

Gets water level and date of the last water level in a user specified time range for each
well. Requires two dates. Returns SiteSerialNumber, Date__BestGuess, and Head_Best.

PARAMETERS DateBefore DateTime, DateAfter DateTime;

SELECT DISTINCTROW WaterLevels.SiteSerialNumber,
Last(WaterLevels.Date__BestGuess) AS Date__BestGuess,
Last(WaterLevels.Head_Best) AS Head_Best

FROM WaterLevels

WHERE ((WaterLevels.Date__BestGuess>=[DateBefore] And
WaterLevels.Date_BestGuess<=[DateAfter]))

GROUP BY WaterLevels.SiteSerialNumber;

A parameter query based on another parameter query and a table.

qdfPARAMGetLastWaterLevelInTimeRangeInFormation

Gets site information and the last water level in a time range, given the formation of
interest (including wildcard matches), the start and the end of the time range.

PARAMETERS [Aquifer Wildcard] Text;

SELECT DISTINCTROW tblSiteLocations.*,
qdfPARAMGetLastWaterLevellnTimeRange.Date__BestGuess,
qdfPARAMGetLastWaterLevellnTimeRange.Head_Best

FROM tblSiteLocations INNER JOIN qdfPARAMGetLastWaterLevellnTimeRange ON
tblSiteLocations.SiteSerialNumber =
qdfPARAMGetLastWaterLevellnTimeRange.SiteSerialNumber

WHERE ((tblSiteLocations.Aquifer_BestGuess Like [Aquifer Wildcard]));
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X_Lambert -1074293
Y_Lambert 240711.4
Example: Well 1529339 Aquifer_BestGuess 200MSzC
USGS_Site_Number_As_Text 372840102014101
County code 187
TTdRRASS 29S43W33
Subsection CcDB
Well Number
Site use W
Water use |
'| Elevation 3654
State KS
TotalDepth
FirstDate 11/15/59
LastDate 1/4/94
CountDate 28
SiteSerialNumber 1529339
Longitude -102.0281
Latitude 37.47778
Well #1529339 in 200MSZC 29S43W33 Elev 3654 W
Confined Uncertain
3555
3545 -
3535 /
525 }
2515 ? /
§ 3505 [/
2 s405{{1
3485 \L/
3475 {1
3465 é
3455’. U S W SR R SN WU SR SR NN S SH SR SR SN SRV S S T SN S G G ¥
1/1/65 11170 11175 1/1/80 12/31/84 12/31/89 1/1/95
Date
Formation Contributing unit Depth to top of interval Depth to bottom of interval
200MSZC P
DepthTopOpeninterval DepthBottomOpeninterval DiameterOpeninterval Materiallninterval
N/A N/A
DepthTopCasingString DepthBottomCasingString DiameterCasingString WallThicknessCasin
N/A N/A

Figure 2 Example of Water Level Catalog Spreadsheet Quput to MSWord.
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Kansas Geological Survey
Open-file Report

Disclaimer

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.



