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- ‘ ’ DISCLAIMER

The International Association of Hydrogeologists (IAH) assume no responsibility-and shall
have no liability resulting from the use-of the Ground Water for Windows (GWW)
software. .

In distributing this software, IAH makes no offer-of user support. The users of GWW are
encouraged to become thoroughly familiar with the detailed documentation included with
the software. .

A limited number of copies of the GWW software and manual is being distributed by IAH
to its members in developing nations funded by the IAH Developing Nations Program
Fund. The GWW software is non-copyrighted and can be freely copied and distributed
with proper acknowledgment given to the United Nations.

Significant flaws in the software should be reported to the Chief, Natural Resources,
Environment, Planning, and Management Branch, United Nations, New York, New York,.
10017, USA, so that future versions can benefit.

Dr. John E. Moore
IAH President
September, 1995



.- SPECIAL NCTE

The installation of Ground Water for Windows (GWW) on your computer hard drive requires that specific

adjustments be made to both your config.sys and autoexec.bat files. For those users who are not familiar with

how to edit these files, follow the instructions given below. The bold print below indicates what you should
enter using the key board. :

0 toexec, el icrosoft Windows™:;

In Program Manager, open Accessories Group.
Open Notepad -
Select File - -
Select Open N
List all files by typing *.*
Under Directories select C:\
Select autoexec.bat file -
At line path=C: add to file ;CAGWW T
At the end of your autoexec.bat file add the hne SET GWW=CAGCWW

9. Select File and Save
10. Exit and reboot your system

R R

Example of autoexec.bat file (bold entries show location of file additions)
CAWINDOW S S\net start

CAWINDOWS\SMARTDRV.EXE /X 1024 128

PROMPT $pig

SET PATH=C:\MOUSE;CAWINDOWS;C:\DOS:C:\HDM;,C\AOL: CAGWW
MOUSE

SET TEMP=C:\DOS

SET GWW=CAGWW

To edit your config.sys file in Microsoft Windows™™-
1. In Program Manager, open Accessories Group
2. Open Notepad :
3. Select File

-—4. Select Open
5. List all files by typing *.*
6. Under Directories select C:\
7. Select config.sys file
8. Change your file 50 that it contains;
Files=70
Buffers=10
9. Select File end Save
10. Exit and reboot your system

Example of config.sys file (bold entries show location of file changes)

BUFFERS = 30

DEVICE=CAWINDOWS\HIMEM.SYS

device=c:\dos\emm386.exe x=c800-cbff

DOS=HIGH

FILES=70 .

rem LASTDRIVE=P -

DEVICE=CAWINDOWSMFSHLP.SYS -

STACKS=9,256 -
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GROUND WATER FOR WINDOWS - PREFACE

-+ . Version 1.1, March 1995 _

_ Software de51gned and User Manual and on-line Help written by Jasminko
" Karanjac, Ph.D. (Civil & Geological Engineering). Software written by Dusan
Bratlcevm, Ph.D. (Mathematics & Computer Graphics). L

This manual including the table of contents and graphics, was produced and
printed using the Ventura Publisher desk top pubhshmg software. Screen gra phics
was captured with the FreezeFrame package.

Information in this manual is subject to change without notice and does not pre-
sent a commitment on the part of the United Nations or the authors.

The on-line Help and/or Read.me file on he distribution diskette will -normally
contain updates and revisions to the text contained in this manual.

The order of chapters and topics covered in this manual may appear to be out of
sequence. For example, the chapters on additional chemical data processing, such
as Chapter 19 - Concentration-Depth Series, and Chapter 20 - Concentration-Time
Series could come after Chapter 7 - Chemistry. These applications have been
added after the version 1.00 was completed and submitted to the United Nations.

The reader is advised to start with general topics presented in Chapters 2 and 3 -

(Data Base Structure and Forms, respectively) and read Chapter 5 (common rou-
tines). Other chapters may be read when relevant applications are used. Chapter
15 - Mapping is of general importance and contains the information which is used
in every application. For comments, ideas, corrections, or problems noticed with
this software, please call or fax J. Karanjac, telephone/fax number 404-621-0548.
Address: 3194 Hathaway Court, Atlanta, Georgia 30341, U.S.A.




GROUND WATER FOR WINDOWS ... OVERVIEW

Ground Water for Windows is a relational data base and a
Ground Water Information System (GWIS). The GWW
combines the principles of Geographic Information Sys-
tems (GIS) with powerful dedicated ground water data

processing and reporting modules:

- ® Master Data’
‘ ® Chemical Data(including time and depth series)
e Pumping Test Processing and Aquifer Parameters

¢ Well Logs and Well Construction Data-

e Lithologic, Hydrogeologic and Stratigraphic Cross
Sections (in two and three dimensions)

¢ Mapping
¢ Step Drawdown Test Data

¢ Water Level Measurement Data

¢ Grain Size Distribution Curves and Calculations of
Hydraulic Conductivity Using Empirical Formulas

e Various Hydrogeological Calculations, such as Well
Functions, Drawdowns, and Miscellaneous Well
Construction data.

e User-defined storage and retrieval applications.

MAPPING The GWW is capable of:
APPLICATION

¢ Contouring any space-dist:ibuted parameter; such
as any chemical constituent; interpolated water level
or depth to water, transmissivity, hydraulic conduc-
tivity or any other hydrogeological parameter; stra-
tigraphic-contacts expressed as depth or absolute
elevations; thicknesses of lithostratigraphic mem-
bers; ground surface elevation; etc.

¢ Adding color regions to the map.




' GROUND WATER FOR WINDOWS OVERVIEW

LITHOLOGIC
CROSS SECTIONS

ii

Creating a gridded equidistant mode! from random
values. -

Digitizing, on screen with a mouse, lines, areas, and
points.

Adding lines, areas, and text to the map.

Importing AutoCad’s .dxf files (data interchange

files) and exporting grid models, lines, areas, text,
points, and contours to .dxf format.

Importing ASCT] files containing the coordinates of
points, lines, areas, grid models, and text.

Saving various thematic maps as a part of the infor-—

mation system.

Preparing various ASCII data files for direct input
into the modeling software packages.

Using maps to reduce a large data set to a smaller
subset belonging to a free-hand drawn area, a rectan-
gle, or simply selecting wells point by point.

Using maps to select cross section lines and for select- -
ing wells within a range from the cross section line to
be plotted on the lithologic or stratigraphic cross sec-
tion. '

You may create lithologic cross sections directly from a
map by using a mouse and selecting points one by one,
by selecting a hand-drawn area and adding wells within
a certain range from the cross section line, or by selecting
a polygon area.

You may add various lines connecting wells:

¢ ground surface elevation

¢ static or dynamic water level lines

¢ lines separating stratigraphic units.

Yo
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GROUND WATER FOR WINDOWS OVERVIEW

You may label these lines, and select any color, line pat-
tern, font and typeface for drawing or labeling.

¢ You may create one or more legend blocks and posi-
tion them at any place on the drawing.

You control the size of the cross section by selecting hori-
zontal and vertical scales. You also define the width of
lithologic columns. Symbols displayed on a cross section
are the ones selected and/or created by you.

You may also add well construction details, such as cas-
ing diameters and position of well screens. Of an appeal
in contaminant movement studies will be the option to
add one or two graphs representing chemical constitu-

ents with depth of sampling.

FENCE DIAGRAMS
or THREE
DIMENSIONAL
MODELING OF
LITHOLOGY

iii

Using this application you may create one or more fence
(block) diagrams. The features of this application are:

¢ Selecting wells for presentation on fence diagrams.

¢ Connecting layers and litho-stratigraphic units by
free-hand drawing or as grid lines created usmg the
Mappingapplication.

e Filling layers or closed polygons with lithologic sym-
bols and pattern.

¢ Changing rotation and view angles to enhance a
fence diagram.

¢ Making'drawings with legend blocks, labels a:nd
headers.”

¢ Saving drawings for printing.

22
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-

WELL LOG AND
WELL __
CONSTRUCTION ' -

Using the Well Log app]icaﬁon on the main menu bar of
the GWW software you may do the following:

e Create a new well log by entering drllhng data
(depths and lithologic description of drilled layers)
and construction data (hole and casing diameters,

— screen positions; materials filling annulus).

E— e Use the existing lithologic symbols for various li-
- thologic members arnid/or materials filling the annu-
- lus.

s Create new symbols directly on the screen or usmg a
e text processor.

e Display a well log with its construction details on the
screer. ‘

¢ Create a lithologic data base which will be used by
another application, the Cross Section, for creating li-
thologic cross sections, and by the Mapping applica-
tion for creating various random models and contour
maps.

¢ Print a well log, using a default reporting form or ~

your own created forms.
¢ You may display static water levels on the log.

e You may write descriptions or characterizations of
various lithologic members and layers.

® You may enlarge the well construction detail by ex-

panding to other columns. By selecting a large verti-

_.cal scalz, the well log will continue to print on
subsequent pages.

® Youmay design the screen pattern (bridges, holes, or
slots) and display or print lines and backgrounds of
every symbol in colors.

¢ You may customize the display and replace English
words with equivalents in your native language.

iv
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CHEMICAL DATA  With the C hemistry application of GWW you cando the
APPLICATION following: —

¢ Create the chemical portion of the Ground Water In-
formation System (GWI$) with unlimited number
- (except for practical reasons!) of constituents and pa-
rameters. You may include any contaminant, trace
metal, rare elements, and the like.

e Display on the screen the following diagrams: STIFF,
PIPER, WILCOX, and SCHOELLER. Customize the
displays, colors, fonts and other attributes. Translate
to languages other than English if you need so.

‘ ¢ Add alocation map to your reports.

e Input data in ppm or epm units.

¢ Import chemical data as ASCII files from other data
base programs or spreadsheets.Prepare data for con-
touring, create internal files with random points to be
used in the Mapping application for gridding and

77 contouring.

¢ Report chemical data in tables and graphs.

® Create chemical constituent time series and print as
stand-alone graphics.

e Create chemical constituent concentration - depth
diagrams and present them either as stand-alone
graphics or as histograms superimposed on li-
thologic cross sections.

GRAINSIZE This is one application which might become handy if
DISTRIBUTION  you have collected plenty of granulometric samples and
CURVES  have them analyzed in a lab. Coupled with another ap-
plication, MISCELLANEOUS, in which you may calcu-
late hydraulic conductivities based on empirical formu-
las by Hazen, Kozeny, Terzaghi, Slichter, Zamarin, and
the U.S. Bureau of Reclamation, you- can produce hy-
draulic conductivities and transmissivities for layers in
.boreholes.

16



GROUND WATER FOR WINDOWS OVERVIEW

PUMPING TEST
DATA
APPLICATION

vi

You may produce grain size curves as a documentation
report, or you may keep them in the data base.

This is a data base and field-data processing package.
The following methods and options are featured:

¢ Confined aquifer tests and corrections for uncon-
fined aquifer conditions.

e Corrections for-partial penetration of test well
and/or observation well in a confined or unconfined
non-leaky aquifer.

o (lassical Theis and Hantush methods for non—leaky
and leaky aquifers.

® Recovery method.
® Possibility to remove any test data from the fitting
procedure.

o_ Possibility to use test wells which were pumped at .

various rates during the test.

Some of these solutions appear for the first time in the

theory of pumping tests. The computer processing of the .

variable pumping rates is the new methodology which,
to the best of the authors knowledge, has not been imple-
mented before.

For the display of test data or the quality of fit, or for
printing results, you may use one of the three methods:

® linear (time) - linear (drawdown) scale
e logarithmic (time) - linear (draivdown) scale - -
¢ logarithmic (time) - logarithmic (drawdown) scale

You may report the test results in a graph form or as a
table.

5
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WATER LEVEL You may use this application to keep in the data base all
MEASUREMENTS  water level measurements for all observation or moni-
APPLICATION  toring wells. The options included in the module are:

¢ Display of water levels in a selected time period.

. Selection of water levels in absolute elevations or
depths to water from a measuring point.

¢ Display of all points connected by lines, or selection
of a "connection criterion” within which the measure-
ments would remain as scattered and not connected
points.  ~

¢ Interpolation of water levels or depths to water at a
- selected interval. This permits the creation of water

level contour maps for a certain date although there

may not be measurements on that day.

STEP DRAWDOWN  The step—_drawcliown test is conducted to show the effi--

PUMPING TEST  dency of a well to be used as a production or water sup-

APPLICATION  ply well. The total drawdown is broken down into two
components: aquifer loss (inevitable)and well loss {to be
prevented). Two methods of fitting are built in the

GWW:
¢ Sw=aQ+ sz (classical Jacob theory)
o ep Drawdawn Text § * Sw=aQ+bQ" (Rorabaugh theory)

The calculation is demonstrated with a display and a ta-
ble containing aquifer loss, well loss, and efficdency for
each pumping step. The average efficiency for all pump-
ing steps is written into the data base for an eventual
comparison and areal analysis.

MISCELLANEOUS In this application you have the following options:
CALCULATIONS

¢ Well functions for leaky and non-leaky aquifers. You
may calculate drawdowns as a function of distance

vii
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from a pumped well, time of pumping, hydro- :

geological characteristics of the aquifer, namely
transmissivity and storage coefficients, charac-
teristics of the semiconfining layer . if the aquifer is a
leaky one, and the pumping rate.

‘& Empirical formulas by various authors for calculat-

. Ing the hydrautic conductivity on the basis of effec-
tive grain sizes (Hazen, U.S.B.R., Kozeny, Terzaghy,
Slichter) or the total curve (Zamarin).

¢ Design of a well considering its diameter, screen
characteristics, length of screen, entrance velocity to
" _screen;-and the pumping rate. With all but one of
these parameters known, the program calculates the
remaining unknown parameter. The program also
suggests a_casing diameter for a corresponding
pumping rate if a vertical turbine pump is to be used.

USER You may decide to keep in the data base some informa-

APPLICATIONS . — tion which has not been foreseenby GWW. A good exam-+
ple is inventory of production wells in an irrigation area, -
or data on rainfall and evaporaton. Theoretically you'

may store just about anything. You assigna name to your
"additional" application, prepare entry and reporting
forms as for any other application and use most of op-
Hions available for other applications.

GENERAL
CAPABILITIES

The GWW software is independent of printers, plotters,
mice devices, digitizing tablets, video display standards,
fonts, etc. All this is taken care of by WINDOWS.

The GWW is also language mdependent Well, almost!

The program and its messages will remain in English,

but you may create every reporting form without a sin-
gle English word.

viii
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ix

You may create displays and printouts with 16 million
colors, if you need to and have a pnnter capable of print-
ing them.

You may use any WINDOWS-supported font that you
may get hold of, such as TrueType, Adobe fonts,
CorelDraw fonts, etc.

. You may reduce a large data base to a smaller working
- set. This is accomplished with a very versatile Selection
- Condition which permits you to use any piece of infor-

mation in your data base as a filtering criterion.

You may create even smaller Working Groups to display
wells belonging to them on chemical diagrams and li-
thologic cross sections.

Maps, cross sections, pumping tests, step-drawdown
tests, and grain size distribution curves remain in the
data base as an integral part of the information system.
You do not need to recalculate or reconstruct them if you
do not-wish to. -

28
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_ CHAPTER ONE

— 1.1
- ACKNOWLEDGMENT —

system and this manual.

1-1

The Ground Water for Windows (GWW in text to follow)

software package has been developed by the then

United Nations Department for Economic and Social De-
velopment; Science, Technology, Energy, Environment
and Natural Reseurces Division; Water Resources
Branch, New York. The programming is an outcome of a
special service agreement with the programmers of the
United Nations Ground Water Software series (UN/GW
in the text to follow), now known as the DOS Version of

the-United Nations _Ground Water Software. o

The authors of the GWW package are Dusan Braticevic
(Ph.D. in Mathematics and Computer Sciences) and Jas-
minko Karanjac (Ph.D. in Geological and Civil Engineer-
ing). Mr. Braticevic programmed the system, with all its
components: data structure, data forms, applications,
graphics, etc. Mr. Karanjac designed the system for use
by practicing hydrogeoclogists. He also created the help

The authors wish to acknowledge the role of Uri Golani,
former Interregional Adviser in the Water Resources
Branch of the UN/DESD, for masterminding the whole

project, supporting and advising the authors, and pro- -

viding useful suggestions and hints for improving the

whole package. Much credit therefore goes to Mr. Golani

for the development and existence of this software.

' The author of this manual is indebted to Laura Peters and

Jill Raffety of Golder Associates Inc. (Atlanta) who edited
portions of the manual in draft form. He thanks his asso-
ciate, the principal programmer of the software package
Dr. D. Braticevic, for listening to ideas and suggesting
some excellent solutions of his own. If the users of this
software package find it useful and beneficial in their
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CHAPTER 1 INTRODUCTION

~work, and like it as much as we the authors do, let them

remember our respective spouses, Obrena Karanjac and

Jesenka Braticevic, without whose patience, under-

- standing, encouragement, and compassion we would

have given up long ago. We, as authors, dedicate this
work to them.

1.2.  DISCLAIMER The former United Nations Department for Economic and
Social Development; Science, Technology, Energy, Environ-
ment and Natural Resources Division; Water Resources
Branch and its current successor Department for Develop-
ment Support and Management Services assume no respon-
sibility and shall have no liability, consequential or

— - ] otherwise, of any kind arising from the use of this pro-
gram material.

The programmers have used their best knowledge and
judgment in making the program, in writing this man-
ual, and in presenting it to the public. The GWW pack-

- age is in public domain, although the ownership of the
United Nations and the effort of the authors should be
mentioned whenever the software is used and/or dis-
tributed.

Since the GWW package is programmed to run under
Microsoft Windows, which provides most of the basic
tools used by GWW, sometimes it may be difficult for a
novice to differentiate between error messages created
by either Windows or GWW. Also it would not be sur-
prising to encounter some problems using GWW, ver-
sion 1.1, in situations that have not been foreseen by the
authors. Furthermore to test the whole system exten-
sively and eventually discover and remove all remaining
inconcistencies and/or bugs would take months of
work. Rather than that, the authors and the U.N. have

. decided to present this package and have it tested under
the real-world situation.

This does not mean that you should not keep backup
copies of data bases created using GWW. Backup the

1-2
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data base frequently. At some pomt you will be happy
you did!

TYPOGRAPHICAL -

CONVENTIONS

1-3

There are several conventions, whether typographical or
symbols, that have special meaning in this manual. The
names of menus, and menu and dialogue box options
when they refer to actions which you should follow ap-
pear in boldface type (e. g Map menu, Save As .. menu
option).

The hand pointer emphasizes important points. Some

" paragraphs will be printed as italics. These are normally

Notes or Comments with some general hints or sugges-
tions. Names of some data fields will also be printed us-
ing italic font style.

. Throughout this manual, the term ENTER is equivalent

to RETURN. In most cases, this is also equivalent to click-’
ing the mouse on the OK button in dialogue boxes.

The term Cursor refers to the screen cursor that moves
when you move the mouse. The shape of this cursor de-
pends on the function selected, and on the action being
performed. For details, see a Windows Manual.

The phrase Select the ... means you should move the

mouse cursor to the middle of the item that you are go-
ing to select, and then press the left mouse button once.

Alternatively, you may select an item by using the key-
board with the combination of keys, the first of which is

ALT and the second is the character underhned on the

menu.

i £
EALS

There are many #xamples in this manual. The beginning
of each example is marked with the symbol on the left.
Each page with an example being worked out is marked

with the symbol: %'

32
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exe

hip

dit

GWW.000

PPMTOEPM.TBL

Some of the cliparts used in this manual are taken either
directly or modified from Micrografx Designer and
CorelDraw.

In this manual we are referring to the GWW as to a sys-
tem, software package, program, and information sys-
tem. :

The GWW package with all its executable files, example
ASCII files, and the help files occupies about 11 mega-
bytes (MB) of disk space. A table listing all files that com- -

——prise the system is presented in Appendix A.

Filename extensions have special méanings in this pack-
age:”

executable file; only GWW.exe is directly executed; all
other exe files are called by the GWW.EXE program;

help for each major program subdivision;
file with default units;
screen and lithologic symbols ASCII files.

In addition to exe files, there are several files which have
special importance:

The template data base, with all default structures and
forms (both entry and reporting); this is a blank data
base, without data and information, but with all internal
files that serve as a starting point in establishing a GWIS.
You must not erase this file! You may copy the contents
of another database "empty"” file to GWW.000 but you
must have this file in the GWW directory if you wish to
create a new data base.

An ASCII file which contains conversion factors from
parts per million (ppm) to equivalent per million (epm).

33
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SCREEN.DLT —

You may add to this file additional chemical ions which
you intend to keep in your data base. It is fuly repro-
duced in Appendix D. -

An ASCII file which contains symbols for drawing
screen on a well log and painting blank casing. You may
modify this file and design symbols other than the de-

fault. Itis fully reproduced in Appendix E.

ANNULUS.DLT

LITH.DLT

1.5. HARDWARE
REQUIREMENTS

1-5

An ASCII file which contains codes, descnptlon and
symbols for several typical cases of materials filling an
annular space (a space between the drilled hole andcas-
ing). Itis fully reproduced in Appendix E.

An ASCI file which contains codes, descriptions and
symbols for many lithological units. You may add new
symbols to this file, change its textual or numerical con-

“tent; or delete some parts: You may also rename it and
read into the program as an ASCII input file in the proper
place. It is partially reproduced in Appendix E.

The system may work without some of the executable
files. If, for example, the file chem.exe is missing or cor-
rupted, the package will work without the chemical ap-
plication.

GWW.UNT file is the default units file. The file lists the
unit type (e.g., transmissivity), the unit name (e.g.,
m*/day), and the unit conversion factor (e.g., 1 m = 100
cm). It is fully reproduced in Appendix D.

Ground Water for Windows requires an 80386, 80486, or
80586 (Pentium) personal computer. The software is
written for the top-of-line present-day computers. It will
run on any computer system which supports Windows,
including an 80386 SX with mathematical co-processor,
but its efficiency, speed, and overall usability will be
greatly improved on fast computers, equipped with
plenty of Random Access Memory (RAM), and with a

34
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1-6

large hard disk. Your computer system must also contain
the following or equivalent:

¢ Minimum of 4 megabytes of RAM. It is recom-
mended that 8MB or more system memory be in-
stalled for increased performance. This is a standard
requirement for any large-size contemporary Win-
dows apphcahon

e Ahard disk drive with at least 16 megabytes of avail-

able hard disk space (after Windows is installed) for
the installation of the whole system. Depending on
the size of the data base to be created and/or han-
dled, a minimum of 6MB additional disk space
should be available for temporary disk space. Do not
forget that Windows also needs some storage space
for file swapping and keeping temporary informa-
tion (virtual disk). Also the data base you are going
to create may grow to several megabytes size. Each
data base is backed up automatically, which requires
additional several megabytes storage.

e At least one floppy disk drive to install the package
and backup the program and data base files.

¢ Avideo adapter, such as standard VGA (640x480), or
enhanced or super VGA (800x600 and 1024x768).

® A mouse.

e A printer.

GWW package does not contain video drivers, printer
drivers, any other peripheral driver, or fonts. The capa-
bilities of your display, printer, plotter, digitizer and
other peripherals, and the fonts available to GWW for
display and printout will depend entirely on the capa-
bilities you have installed for Windows. The same goes
for languages. For instance, if you install the French ver-
sion of Windows, you may create an almost 100% French
version of a data base.

An almost ideal system configuration for running GWW,
at the time this manual is written, would be as follows:
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a 80486 (DX, DX2, or DX4) PC with minimum 8MB of
RAM, running at minimum 66MHz, and minimum
256KB cache memory;

300MB hard disk;
one 3.5" high density (1.44MB) floppy disk drive;

non-interlaced super VGA color monitor, preferably
of 17" or greater size;

24 bit 2MB graphics accelerator super VGA video
card, with 1 or 2MB RAM on-board;

2 serial and 1 parallel port;

a laser printer with minimum resolutmn 300 dots per
inch (DPI), preferably the new generatlon of.600 DPI
laser printers;

a color printer, such as HP DeskJet 1200C, 550C, or
560C; HP Paintfet XL300; or Seiko Instru.ments Per-
sonal ColorPoint PSE;

a mouse;
a digitizing tablet 12" by 12", or a full size digitizer.

Of course, a Pentium machine running at 100MHz and
equipped with 32MB RAM, and a 20-inch monitor with
an ultra fast video adapter would make the difference!

1.6. SOFTWARE
REQUIREMENTS

Microsoft Windows version 3.1 or higher must be in-
stalled prior to running GWW. The current "best"
version of Windows, that is Windows for Work
Groups version 3.11 (WFWG) is the best choice be-
cause it supports 32-bit disk and file access. This,
alone, makes the work with large data bases using
GWW much more efficient.

'DOS 3.3 or higher. The currently available DOS 6.2

version is definitely the preferred version.

The minimum entries that should appear in your AUTO-
EXEC.BAT file are the following:

. 1.7
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o CAWINDOWS\SMARTDRV.EXE
¢ SET GWW=C\GWW

While the disk cache driver SMARTDRIVE is optional,
the SET GWW line is mandatory, i.e. it must be inserted

into your AUTOEXEC.BAT file.
The following values are recommended for the corre-
sponding CONFIG.SYS file:
N e FILES=70
¢ buffers=10..
-1.7. FEATURES AND
LIMITATIONS

"~ You may create large groundwater data bases, There is
no apparent limit on the data base size, except for prac-
tical reasons. However, although you may create one

- data base for a whole region, with several thousands of-
wells making the base, work with such a huge base will
be awkward at some point. Searching for particular in-
formation may become slow. Ideally the data base
should contain less than 2000 well points for retrieval
work to be time effective.

You may always merge information using Write to
Standard ASCII File and its complementary Read from
Standard ASCII File options.

Almost every piece of information can be written to an
ASCII file and read from an ASCII file.

The data base is relational. This is interpreted in the fol-
lowing sense. Each data base is composed of wells, well
points, water points, springs, and the like. Each well or a
water point is an entity defined with its X and Y coordi>
nates and a unique identification. The well identification
can be a number, a string of characters, or any combina-
tion of numbers and characters. Each well point (well,
spring, etc.) comprises various data and information

1-8
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each of which is uniquely identified. Each data entry
form must start with the Well Identification field. This
field entry is used to relate information input from dif-

- ferent applications. For example, if you create a master

data file, assigning the identification number to a well
'55’, and then type the information for well 55 in a hy-
drograph entry form, that information can automatically
be associated with all entries made for well number 55.

The data base is object-oriented. By definition, an object
is something you place on an entry or reporting form.
Objects can be fields or tables containing values, graph-
ics, text, or shapes that affect the appearance of the form
(ObjectVision 2, reference Guide, Borland International, Inc.
1991). For example, the calcium content of a water sam-
ple is an object-This information is typed inits own data
field, which is characterized by label font and font style -
(e.g-, Times font, 12 points, bold), by data font (the way
in which numerical values for calcium will be displayed
and/or printed), background color for the field, label
and/or data alignment (vertically and horizontally), etc.

Since a piece of information is an object, you may also
design output or report forms and placeand arrange ob-
jects according to your specifications. This means that
you can take any information from any part of the data
base and place it on the screen or a report form in almost
any way you wish.

You may create various thematic maps which, when
saved, become an integral part of the data base. Ideally
you may create a base map for your project, country or
the whole region. You may fill this base map with infor-
mation such as location of all drilled wells - one map
with the location of all wells for which the driller’s log
and lithological'characterization are available - another
map with the location of all wells with water samples -
still another map, and so on. You may create many such
maps and retrieve them when you wish to see at a glance
the amount of particular information available in your
data base. A water level contour map for a certain date is
also one of the maps available in the data base. Once set
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up, it may be retrieved in almost an instant, without re-
calculation.

GWW indudes almost all the features ofa sophisticated .
contouring program such as:

P creating a regularly spaced grid from irregularly
~ spaced data;

¢ selecting any portion of the map to do the gridding
- 7 and contouring;

¢ contouring, using a gridded model, and creating
contour maps for any parameter chstnbuted in the
— X-Y space;

e contour line editing, that is selecting labeled and aux-
T iliary contour lines, colers, color intervals, line thick-
nesses and patterns, fonts for labels, and many more;

¢ adding text, lines and areas to maps; and

e screen digitizing of lines and areas, and savmg them
in standard ASCII files.

As a special bonus you may use the mapping application™
of the GWW to prepare data files as input to mathemati-
cal models, such as the MODFLOW.

GWW creates not only a ground water data base, but a
Ground Water Information System (GWIS). It combines
classical ground water information with digitally

- mapped geographic displays. Entire maps can be im-
ported to the data base in a standard dxf (data exchange
file) format.

Graphics programs require a lot of memory. If you have
a slow machine with little available RAM, or if you are
using an earlier version of Windowvs, GWW can be very
slow or you may run into other problems. For example,
GWW might become incapable cf certain operations,
such as printing. It is recommended to use GWW alone;
all other applications should be closed before running
GWW.

1-10
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1.8.
PRE-INSTALLATION

NOTE. Remember that a fully developed GWIS, with about
1000 wells, 20 maps and 10 cross sections fully colored, named
as objects and stored in GWIS, may easily become 3MB big.

Before you perform any installation procedures you

. should backup the original GWW program floppy disks

Sy i

=
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and use the backup copies for installation. This can be
done using the Windows File Manager Copy Disk op-
tion. Note, however, that when you copy a floppy disk,
both disks (source and destination) must have the same
storage capacity. In the case of GWW, you should be us-
ing high density 3.5-in floppy disks. The procedure to
copy floppy disks from Windows is the following:

1. In the Main group, choose File Manager icon.

2. Insert the source disk in the drive you want to copy
from—

3. From the Disk menu, choose Copy Disk.

4. Answer the prompts in the dialogue box (if you have
two floppy drives). Select the letter of the source
drive and the destination drive, and then choose the
OK button. (If your computer has only one floppy
disk drive, this dialogue box does not appear.) The
screen may look as in Figure 1-1.

5. A confirmation dialogue box appears, in which you
can verify that you want to copy the disk.

Be careful! When you copy an entire disk, there is no way to
recover information previously stored on the destination disk.

If you have only one floppy disk drive, follow the in-
structions to switch source and destination disks as
needed.

40



CHAPTER1 INTRODUCTION

1.9. INSTALLATION
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Source In:

Destination In:

Figure 1-1

The installation is from one of disk drives using the DOS
prompt. Before you start the installation read the file
Readme.1st. This file will contain additional information
after this manual was written. The installation procedure
may be different, depending on the version of the pro-
gram. The GWW software package comes on 4 diskettes,
which are 3.5-in. size, double sided and high density (1.4
MB). ‘

o

1. Insert GWW disk number one in the appropriate
floppy disk drive.

2. Log (change drive to A: or B:) to the floppy disk drive
from which you wish to install GWW. .

3. From the DOS command line type InstallA or Ire-
stallB, depending on which disk drive you are using
for the installation, and follow the prompts.

Disk One contains an installation batch file, IN-
STALLA.BAT or INSTALLB.BAT. All files come in com-
pressed form, or -archived. The installation routine will
decompress the files. Disk one contains also a decom-
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~pressing file, AR].EXE. Its use is prohibited for commer-

dal purposes. This file will be copied to the directory
C\GWW, which wil be created by the INSTALLA.BAT
or INSTALLB.BAT file on disk one. You should place
disk two, disk three and disk four in one of floppy disk
drives and repeat the command INSTALLA or IN-

- STALLB. All files on all four diskettes will be decom-

pressed and-copied to the directory C:\GWW. The order
of disk decompressing and installation is not important,
except that disk no. 1 must come first because it contains
the decompressing file.

NOTE. To install GWW alone you need about 14 MB disk
space!

You are advised to keep your data base files separate |

from the GWW directory. The GWW directory is already
very big. You will notice that you will quickly create
many ASCII data files, either as a backup, or as inputs to
the data base. Likewise, you will have different forms,
.dxf files, etc. -

1.You should make a new directory giving it most prob-
ably the name of your project, region, or country.

2. You should ensure that your AUTOEXEC.BAT file
contains the line SET GWW=C\GWW (see also 1.6).
(Youmay have another drive letter, not necessarily C.
However, if your installation program copied the
files to the C: drive you should move all files to an-
other drive-on which you should create the directory
\GWW.)

3. If you do not have a separate GWW group on your
Windows menhu, and you want to have it, you may
create it in the following way.
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3.1. From the File menu in the Program Manager’s
group, choose New. The New Program Object dia-
logue box will appear.

3.2. Select the Program Group option, and then choose
OK. The Program Group Properties dia- logue box
will appear.

3.3. In the description box, type Ground Water for Win-
dows. This déscription will appear in the title bar of
the group window and below the group icon.

3.4. Choose OK.

4. You should create the program item which will repre-
sent the GWW application. You may do it in several
ways. The procedure by using Program Manager is
explained below.

4.1. Open the GWW group. (Click on the title bar with
the words ‘Ground Water for Windows.")

4.2. From the File menu in Program Manager, choose
New. The New Program Object dialogue box will ap-
pear.

4.3. Select the Program Item option, and then choose OK.
The Program Item Properties dialogue box will ap-
pear.

"4.4. In the Description box, type a description that

uniquely identifies the GWW application such as
Ground Water for Windows. This description will be-
come the label that appears under the icon in the
group window.

4.5. In the Command Line box, type the name of the pro-
gram file. In our case this will be:
CAGWW\GWW.EXE. Here you may add the name
of the data base in continuation, for instance,
CAGWWN\GWW.EXE EGYPT.GWW. In this case, the
data base EGYPT.GWW will open automatically
when you dick on the GWW Main icon. For begin-
ners, we do not recommend this procedure. If you
type CAGWW\GWW.EXE but without any data
base name, you will be given an opportunity to select
a new data base or work with one of existing data
bases. When you gain experience and become com-
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fortable with the GWW software, you can switch to -

automatic opening your data base.

4.6. In the Working Directory box, type the name of the
directory where the program files (data base file) for
the GWW application are located and where new
files will be placed. The directory you specify here
will become the current directory while the applica-
tion is running. .In Figure 1-2, you will notice that a
directory EGYPT has been created to accept all files
that may be created when running the GWW soft-
ware.

Descriguen: [oww

Cnmmnan Ling:. [CAGWWAGWW.EXE
Waolba, @manny. | CAEGYPT
Shertut Koy Iﬂuna

ﬂ C] Run Minimized

1-15

Figure 1-2

The working directory should have already been created in step
1.

4.7. Choose OK. The dialogue box ';-}’ill close, and the
new program item will appear in the group.

5. Icon that represents the Ground Water for Windows
application, or GWW program-itern icon is as shown
in Figure 1-3.
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There is an extensive on-line help in GWW. Every major
module has its own on-line help'system. Thus, in a sense,
the help is context-sensitive. To find information in Help,
choose Contents from the Help menu. To search for spe-
cific information, choose the Search button in the Help
window. The Help part of the software has been written
using .RTF (rich text format) files, together with the Win-
dows Help Compiler, which turns the .RTF files into a
hypertext Help file, complete with contents page, hy-
pertext links, and pop-up definitions.

You can add you own comments and notes to a Help
topic and view this information later. However, the gen-
eral operation of the Windows user interface is described
in your Windows documentation and will not be re-
peated either in this manual or in the on-line Help. Your
Windows documentation describes the general prind-
ples, conventions and instructions of the interface such
as operation of the pull down menus, selection of file
names, operation of dialogue boxes, etc. Some of Win-
dows basics will be repeated in the following section.

s
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1.12.WINDOWS
BASICS

1. The Parts of a Window —

This section describes the elements of a window. Each
window contains the following elements (as shown in
Figure 1-4): )

- GWW e\ gwditest] ] |

Data Applications Tneols. Customization Help

1-17

- “Figure 1-4

“#~Window borders are-the four edges that define the
‘border of a window.

¢ The title bar is the area directly below the window's
top border. The title bar shows the name of the appli-
cation, GWW, and the name of your open data base.

¢ The control-menu box, in the upper left corner of the -

window, lets you move and size the window, close
the window, or switch to another application.

The menu bar contains GWW’s menu names, such as -

Data, Applications, Tools, Customization, and Help in
the example shown in Figure 1-4. When you click a menu
name, a list of that menu’s commands is displayed. Each
application has different menus and menu commands.
You may dlick a menu name, or use the keyboard press-
ing first the ALT key followed by the case-sensitive un-
derlined character.

The mouse pointer (cursor) indicates where the mouse -

cursor is currently positioned on the screen.

Maximize and minimize are sizing buttons. They are lo-
cated in the upper right corner of the window and are
used to maximize or minimize the window. The Maxi-
mize button enlarges the window to fill the entire screen,
and the Minimize button reduces the window to an icon.
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If the window is'maximized, the Restore button replaces
the Maximize button. Restore restores the window to its
previous size and position.

In most of the GWW windows/screens you will be able
to size and resize the window. A good practice isto maxi-
mize the initial windowdisplaying the main menu—

'(Data, Applications, Tools, ..., Help). In some GWW

graphics applications, you will be able to fit to window,
that is to fill the whole window with the graphics. In
other applications, you will be able to use the command
Display Full Form, which is opposite to the command
Normal Display. Display full form command works as
View page command in most other graphics programs
(CorelDraw, Designer, etc.). :

2. Working with Icons

- Icons are visual representations of minimized windows,

applications, or documents.

To work with an icon, you expand it. Double-clicking on
the icon will cause the icon to become a window in which
you may work. _

One of options to start the GWW program is from the
DOS command line typing the following command:
WIN C\GWW\GWW.EXE C:\GWD\DEMO.GWW.
This command is interpreted in the following way:

(a) Start Windows (Win portion).

(b) Activate the GWW program (C:\GWW\GWW.EXE
portion).

(c) Oper. the data base DEMO.GWW located inthe dlrec-
—tory C:\GWD.

As a shortcut, you may create a batch file, say GWW.bat,
with the above line as the only line in it. By simply typing
GWW you will initiate the program, both Windows and

the GWW application.
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Another option is to create GWW group, GWW program
item, as explained in section 1.10. In the GWW group
there will be the main GWW icon which is the executable
icon for starting the GWW program.

To activate the GWW program, you should double-click
on the GWW icon. With the-keyboard, use the arrow
keys to select this icon, and then press ENTER.

3. Working -with Menus

Immediately below an application window’s title bar is
a menu bar. The menu bar lists the names of one.or more
menus. For example, in Windows, the Program Manager
menu bar contains the File, Options, Window, and Help
menus. The menu bar for the mapping application in
GWW contains the following menus on the menu bar:
Map, Grid, Random, Area, Line, Text, and Help (see

Figure 1-5). Additionally, the Random menu is also open. .

EERUONIN Area Line Jext ﬂelp
New Random Model —-
0id Random Model
Save Random Model
Save Random Model As

Add Points to Map
Add Labels to Map
Add Values to Map
Add to Legend

Show Parameters
f:dit Plotling Parameters

Standard ASCII Input
Standard ASCH Output

N Figure 1-5

To'open a menu, follow these steps:

(a) Click on the menu name, if you are using a mouse.

(b} If you are not using a mouse, press Alt+X, where Xis
the key that represents the desired menu name. This
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is the key which is equivalent to the underlined char-
acter on the menu.

To close a menu without selecting a command, click ona
location outside of the menu, or press the Esc key.

In some windows in GWW), such as creating and editing
an entry data form, or a reporting form, you may want
to modify some of the attributes of a data field. For in-
stance, you want to change the label or data font. If you
click inside a larger frame which contains several fields,
the whole frame will be selected. This is not what you
want.-You need to click outside the frame, and then
move the mouse pointer inside the data field you wish
to modify. Click again and this field will become the ob-
ject you wark with.

4. Working with Dialogue Boxes.

A dialogue box is a window that frequently provides in-
formation and always requests a user response. Figure
1-6 shows a sample dialogue box for editing contours in
GWW. Dialogue boxes use drop-down lists when there

Line Attributes
B Label | |
Distance #1 [mm|
Distance # 2 [mm)

Line Pattem

T

single or double arrow indicating that there is more to
come. For instance, clicking on "Label Font’ will open an-
other dialogue box, or a drop-down list, with all fonts
currently available to select from. )
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5. Scrolling for Information

~ When an application contains more information than
can fit in a window, vertical and horizontal scroll bars
appear along the window’s right and bottom edges, as
shown in Figure 1-7. Within the scroll bars, a scroll box
moves to reflect your relative position within the docu-

27 Hianber Vet d oo SogweRio, Swme L0 e by e ) z[z‘!ﬂi LS J

rles city County Landfill Pacilicy
== oy Ground Surtacy B | Mexnr P Bl
2401240.00 404300.50 £8.17
[+3-"3 Lty ==
Virgioia Chembars D.C.
AT - =

R T e St 2
L AP O A
o Tel TR RGN e SRS T 5

Figure 1-7

ment. In the data base shown in Figure 1-7, there are 86
wells. The window cannot display all wells, and the ver-
tical scroll bar serves to help you display more informa-
tion.

*" " To move a short distance, click on the up and down or

: left and right arrows at each end of the scroll bar. To
move up by approximately one screen, dlick on the ver-
tical scroll bar above the scroll box. To move down by
approximately one screen, click on the vertical scroll bar
below the scroll box.
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1.13. Warnings ; -

It is relatively easy to open the same data base more than
once. If you reduce an application to an icon (by select-
ing the minimize arrow button) or temporarily "loose”
the GWW screen by clicking outside it and by returning
to the Program Manager’s window, you may be tempted
~_to start the GWW program again by clicking on its icon.
You may open another- data base and have two bases
concurrenly run-
ning, one in back-
— ground and another
as an active applica-
" -—_  tion. However, if
you decide to start
the same data base
— which has not been
closed, the GWW
will display the er-
ror message as Figure 1-8

shown In Figure 1.8.
This will be a warning that you have not closed the pre-

vious data base.

ERRORY

Can't open “'cibahrainibzhrain. gww"
« Flle corrupted or stll in use.

If, at any moment you do not see the GWW window,
either its main or an application’s window, remember to
- invoke the Windows Task List. Task List is a window that
- displays a list of all the applications you are currently
running. You can use Task List to switch to another ap-
plication.

You have two ways to display Task List. The first way is
to use the mouse and double-click on the desktop (that
is, not inside an open window). The second way is to use:
keyboard and press CTRL+ESC key combination.

Once in Task List, double-click the name of the applica-
tion you wantto switch to. The case with Chemistry ap-
plication running in background is shown in Figure 1.9.

1-22
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Task List

METZ FreeMem
GWW [c:\bahrain\bahsain. gww]
Program Manager
- Ventura Publisher - C:\GWW\BOOK\CH1
; MS-DOS Prompt
Di1. Watszon

. Figure 1-9

_ Try also not to close a GWW application by dlicking on

the Control menu box (a small diskette symbol in the up-
per left corner of each window). Although it is intended
to be used for switching to other applications, try to use
the GWW way of closing an application, that is, use the
Exit command which is normally located at the bottom
of the leftmost menu option. '

If the Exit command in a GWW application does not
close the application, use the combination ALT+F4 keys
as shown in Figure 1-10.

by - 2

Edit Fit Display Report Make Random

_ Delete Record Ctri-D
Select Entry Form
General Data Units
General Data Std. ASCII Input

General Data Std. ASCIl Output latelite pi
Pumpi
Print Setup ' Pumping Rate
Exit A4 jpesceeveoeey
| - . R
) Figure 1-10
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CHAPTERTWO =  DATA BASE STRUCTURE

2.1. .BASIC

CONCEPTS OF

‘GWW DATA AND

FORMS STRUCTURE

2.1.1. Objects In
~ GWW

2.12. Foreign
- Languages

The GWW data base is built of objects. For the definition
of an object see Chapter 1, Section 1.7. :

 In GWW, each data field is an object. Thanks to this, you

~can create your own entry and reporting forms, you can

assign to the content of each field the label, label font,"

label color, field border, and field background color. You
may fill the field with data and assign to the data the
same kind of attributes such as font, color, and text align-
ment, both horizontal and vertical.

Each li lithologi l
object. Lines, areas, grids, gridded models, well logs,
chemical data, water level data, measurements during a
pumping tests, and many more can be saved in an ASCI
data file, with all, some or no attributes.

You may use different languages in designing your entry

and reporting forms. Most of the program-built mes~
sages on the screen will be in English, but you will work
more comfortably using your own language in entry
forms and creating reports in your language. For all pre-
designed forms, such as chemical retrieval diagrams
(STIFE, Piper, etc.) or well logs, you have an opportunity
to replace the default: with your own text. In the pre-re-
lease beta tests, data bases have been created with fonts
in Arabic, Hindi, Nepalese, and Cyrillic, in addition to
English and Spanish. .

«
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2.1.3. GWWForms GWW uses forms to gather (input or entry forms), dis-

2-2

play, calculate, edit, and print (reporting forms) informa-
tion. Several forms can be stacked into a GWW
application. You may select one of the available forms,
either a default form pre-programmed by the GWW pro-
grammer, or a form created by you. In Chapter Three
you will learn how to &@eate such forms. GWW formout-—
lines are saved separately from the values they display. -

To optimize disk space and to be able to share values
with other applications, values are stored in data base
tables or in exported ASCTI files.

In most cases, forms can be either entry or reporting
forms. Some reporting forms can apply to a single analy-
sis, such as to one STIFF diagram (in the Chemistry ap-
plication} with associated parameters defining one
single sample. They may also report information from
more than one sample, such as Piper Diagram, Wilcox,
and Schoeller diagrams in the Chemistry application.

you add a new data field or edit an existing one and use
the button OK to save the change, GWW will interpret
this as a change which requires a new entry form. The
program-supplied entry form will list all data fields that
currently make the data structure for an application.

Standard Forms ~ Standard Forms are the forms selected by you to be

standard for a particular data base. The program comes
with standard (default) forms for each category of entry
and reporting. You may override the defaults and create
your own standard forms, associated with the data base
of which they become a part. After creating a form, you
should save it using internal data base name "Standard’.
You may also save the form as an ASCTI file on the disk
and edit it later if you wish so.

Entry Forms  Entry Forms can be either standard (default), which are

built into the program, or created by you as explained
above. Entry Forms can be custom created; you can add
some parameters, use language other than English.

W GWW supplies an entry form in each application only |
Defaylt Forms -=when you make a change in the data structure. That is if
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change label fonts, colors, or alignments, and many
more. You may have more than one entry form for each

major application group.

Reporting Forms can also be standard (default), one for
each category of reporting, either taken as the forms that
are supplied with the package or modified to customize
the need of a project. Reporting Forms can also be cre-

ated under different names for different reporting needs.
Nonstandard forms are used to report mixed graphics,
say a well log and a chemical diagram on the same re-
porting form. Nonstandard forms are created using a
special option on the Reporting Forms Editor.

The GWW data base is a relational data base. "Rela-
tional" in this context implies that the application will
find all information needed no matter where it is input
or stored. In this way any information is typed only once.
For example, X and Y coordinates are required in most
applications, but normally you will type this informa-
tion only in Master Data Entry Form. Or, if you import
a hydrograph data file or a lithological data file created
by the version one of the United Nations software (GW5
or GW6 modules), which is a non-Windows application,
X and Y coordinates and ground surface elevations will
automatically become a part of the master data base.

Data Base is a general term which applies to the collec-
tion of program forms, both entry and reporting, includ-
ing default and user-created; data; maps; and drawings.
The name of the data base currently in use is displayed
in the title line. The maps either imported as .dxf files or
created by you are also an integral part of the data base

. (unless you forget to save them!). Internal files, which

control the data file structure, forms, tables, etc., are also
a part of the data base. ASCII files are not a part of the
data base.

A file can be a data file, either ASCII or binary, or an in-
ternal file. GWW internal files are created by the pro-
gram or by the user. These are not DOS files but they
are integral parts of the GWW data base. You can create,
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= 2.1.7. Fields
2.1.8. Field Types
2.1.9. Text Field
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edit, save, or delete most of them. For example, you may
create and edit various text that will enhance a map. You
may save this text object as an internal file, assigning to
this a name. However, unless you save this text as an
ASCTI output file you may not view or edit the text out-
side the GWW program. You may edit this text inside the
GWW program provided you have associated a name
with thetext.

Data, Text and Drawings fields are three types of fields
that make 2 reporting form. A form is equivalent to a
page. E.g., a STIFF diagram reporting form may contain

-=a framewith the STIFF diagram, some text field identi-

fying thé project, plus data fields with constituents in
mg/1 or epm, or both. There may be another drawing on

the same page<{form) with a map showing location of the

sampling point.

There are two types of fields on entry forms in the GWW
system: ,

® t{ext
e data

There are four types of fields on repTrting forms in the
GWW system:

¢ text
e data
® drawing

¢ column (for reporting on more than one well)

This is a constant-content field with some predefined
textual content. This text will aiways be displayed when-
ever the form, whether entry or reporting, is selected.
This field is used for headings, textual comments, expla-
nations and the like. A special form of a text field is-the
Header. It has some default values which are selected
when the field is created using the Form Editor.
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2.1.10.

2.1.12.

Text Field
Attributes

Data Field
Attrjbuta

2-5

Text Field atiributes are:

¢ Field Name L

e Border

. Ba.ckground-
® Field Label (text typed in the field)
¢ Label Font

e Label Color

¢ Label Alignment -

Data Field contains numerical or textual (character) data.
An entry in a data field must conform t6 one of these

data types: —

¢ wellidentification (a unique data type which is used
to relate various parts of the data base to the same
well or sample);

® character (alphanumeric string);

® integer;

* floating point number, dimensioned;

® floating point number, nondimensioned;
® date; and

® time.

When a data field is identified as containing information
which is a real number, and the type of data is selected

- as 'dimensioned,’ the user will be prompted to associate

one of the available units with this data field.

Data Field has all the properties (attributes) of a text field
plus attributes for data:

e DataFont
¢ Data Color
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e Data A]ignment (vertical and horizontal)

2.1.13. Drawing Field Drawing Field contains a drawing. Since a "Drawing"

- field may have a title or a text, this field has the same
attributes as a text field. Only report forms may contain
a drawing field. A reporting form may contain more than
one drawing field. An individual water sample can be
presented as a STIFF diagram, with its location on an-
other drawing which could be a location map. Both
maps, plus much of other textual or numeric information
can be reported on the same page.

2.1.14. Column Field= Column Field is a column. Several columns make a table.
Only report forms may contain a column field. Label at-
tributes are actually attributes for a table header.

2.1.15. Field Name Field name is a text string which uniquely identifies an
entry field. It is important when creating a reporting
form to use the exact text string that had been defined in
data structure and in entry forms. For example, if in the =
chemistry entry form the field that will input the alkalin-
ity values of a water sample is typed as Alkalinity, the
Field Name in the reporting form must be typed exactly
the same (case-sensitive, number of characters or blank
spaces, etc.). Nothing will happen if you mistype one or
more field names in a reporting form. These fields will

. remain blank in the report since the program will find -
nothing to associate the fields with.

NOTE. Do not forget the special role of data field names: these
= must be uniguely defined, case-sensitive typed as declared in
entry/reporting forms. This is the only way that the program
will know what to type and where. Form Editor will automat-
ically write these names. You should not try to modify them.

Some field names are protected! The protection implies that
you should not try to modify these field names. If you do,
GWW will not be able to use them in some calculations, draw-
ings, or for creating graphics. The protected field names are: X,

2-6 .-
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Y, Z, ZM in master data structure, all major. cations and ani-

ons in chemical data structure, the entries Cations, Anions,

- SAR, EPM in chemical data structure, most of pumping test
— fleld names in pumping test data structure, SWL in well log

data structure, all step-drawdouwn field names in step-draw-

down data structure, and all field names in hydrographs data

= _  structure. You may add newfields with their owm field names,
o but do not attempt to change the existing field names if you
suspect that GWW may need them for a calculation or graphi-

cal display.

2.1.16.° Border —— Border includes the solid frame around a field and the
shadowing of the field, both defined by you. Borders can

- - be thin or thick, as specified by you; they may include
— | full frame or just one of the four lines (left, right, top,
T bottom). Shadowing can be thinner (numbers 1 or 2) or
' thicker (numbers 3 and 4). You may type a text or an in-

\ formation without any line defining its frame. Set Frame

in Border attribute to None.

2.1.17. Background Background refers to the color selected by you to painta
field. The whole color palette provided by Windows is
available. Each field can be painted.

2.1.18. Field Label Field label refers to the texttyped to identify a field. Here
is the possibility to use languages other than English. Al-
though a field may be identified with Field Name, say
Conductivity, which should not be changed if you wish
GWW to use it to_produce a Wilcox diagram, e.g., the
field label may be typed in Spanish as Conductividad.
Unless you change it, the field label will be identical to
the Field Name selected in creating a form.

2.1.19. Label Font You select a Label font. Whatever comes with Windows .

- can be used. The selection is standard-as explained in the
Windows manual; you select the font, the size (points),
and style such as bold, normal or italic. You may down-
load additional fonts, which are not provided by Win-
dows. One of fonts could be Cyrillic, with.which you
may create your groundwater data bases in Russian, Bul-
garian, or Serbian. You may use an Arabic font to create
data bases in Arabic (hopefully, by correctly assuming
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2.1.20. - Label Color .

2.1.21. Label
Alignment

2.2 DATA BASE
STRUCTURE

2.2.1. Data Base
Structure

Concept -

2-8

the direction of writing words). Today yod have a myr-
iad of font offerings.

You may also select Label color. Each and every label can
be colored differently. You may select the color by sliding

_-the three slides (R for red, G for green, B for blue) in the

appropriate dialog box, or by directly selecting a color
from the palette.

Label Alignment is used to align the label either as left or
right aligned or centered. The label can be placed on top,
center or bottom of the field. This is called horizontal or
_vertical alignment, respectively- You may also use vari-
ous offset options. ‘

Prior to starting to work with a groundwater data base
using GWW), you must create a data base structure for
your new data base. The term structure in this context
means the following:

(a) a unique definition (name, title) for each data item;

(b) the length of each data field (number of characters or
numericals);

(c) data type;

(d) if data type i.a dimensioned numerical, such as the
ground surface elevation Z, there is a distinction be-
tween numerical~ with fixed or floating point; if it is
with fixed points, then you must assign the number
of digits after the point; and

(e) unit selection for the data. -
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The default data structures are built into the data base
template, GWW.000. When you start a new data base this

file will provide all necessary structures, same as stand- _

~ ard data entry and reporting forms..You will have a

chance to modify these-to better suit your requirements.
You will learn to do it in Example 1.
NOTE. Your first step in creating a new data base will be to
modify the default data structure for one or more applications.
For example, GWW does not know which stratigraphic units
you wish to define and that you wish to keep in the data base
the elevations of their.tops or bottoms. If you do not enter ele-
vation data on positions of stratigraphic units you cannot cre-
ate contour maps for such data, nor you can draw stratigraphic
lines of lithostratigraphic cross sections.

One example is ;5£§yided in the following table for the

Master Data Structure file. All file structures are repro-
duced in Appendix A.
[Field Name __ Field Length _ Field Type__Format No.decdigits _ Unit symbol _]
Well Ident 10 Well : - = —_
Description 50 Char .
District 15 Char
Locality 15 Char ~
Owner 15 Char
X 10 Num(Dim) Fixed 2 m
Y 10 Num(Dim)  Fixed 2 m
A 10 Num(Dim) Fixed 2 m
Zm 10 Num(Dim) Fixed 2 m

Map Sheet No. 10

2-9

Char

In simple terms, the data base structure is the list of data
entries that you wish to have in your data base. You can
create these lists indepéndently for each of the following
applications?

® Master data )

¢ Chemistry - samples

® Chemistry: concentration-depth series

¢ Chemistry: concentration-time series

6d
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2.2.2.

Data Base
Content

2-10

Pumping-tests
Hydrographs .
Lithology/well logs
Step drawdown tests

‘Grain size distribution curves, and

User-defined applications.

Normally; you should observe the following:

. (1) Each application structure must start with the well

identification. This item uniquely defines a well ora
sample. The information related to this well or sam-
ple will be linked to any application which needs to
use it (display or report).

(2) You must not repeat information which is already

contained elsewhere in an application. E.g., if X and
Y coordinates are a part of the Master-data structure,
they must not be selected in any other application:
chemistry, hydrographs, well logs, pumping tests,
grain size curves, and/or step drawdown tests. They
may appear on the entry form for well logs, but when
you type the well identification of a well which was
already input using one of the Master entry forms,
this information will be automatically copied from
the data base into your well log entry form. However,
be careful: the information will be copied only if the

ly iden in-
cluding its case. For instance, this means that you
cannot expect the program to find the information
for the X coordinate if this entry is defined as X in the
Master data entry file, and as Easting in the Chemis-
try data entry file. Of course, this applies to the field

names and not to field labels.
>

This will become more clear when we work with some
examples.

The data base structure you select for your new data base
becomes its integral part. All changes, editions, modifi-
cations, and assigning new internal file names to various
data structure files will apply only to your currently
open data base. In other words, all the changes that you

1
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make while working in a data base will be saved only in
that data base, not in the template GWW.000.

- NOTE. You may, of course, make your changes in a data base

to which you assign another name, and then copy your data
base into GWW.000. In this way, next time you wish to create
a new data base your own version of the template will be read

. as the standard! This may be one of your first steps in creating

. atemplate GWW.000 as a country or project specific default.

2.3. EXAMPLE OF
CREATING A NEW
DATA FILE
STRUCTURE
2.3.1. Getting
Started
2-11

- You may also add some basic maps to your base template.

Also you may save your data base structure for each ap-
plication as an ASCII file, and use it for another data base

- to override the default.

All data base default file structures which are prepared

—for you as a default are listed in Appendix B. The Master

data file structure is already displayed above.

If you have created the GWW group and GWW program
item properties, as suggested in Chapter 1, Section 1.10.,
you may start th» CCWW program by double clicking on
the GWW icon. The initial screen as shown in Figure 2-1
will appear displaying the United Nations logo and the
menu bar with Data, Application, Tools, Customization,
and Help menus. Normally, when you start GWW for™
the first time you will notice the titte GWWT[;] in the title
bar. This reminds you that you have not yet opened a
data base. (In a repeated work, the last opened data base

A

£t
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Data Applications JTools Customization Help

" UNITED NATIONS

7 Ground Water Software
_for Windows

Figure 2-1

will be automatically selected.) The information on what
you worked with the last time you opened GWW is
saved in the file GWW.INI which is located in the
CAWINDOWS directory.

To start the creation of a data base you must select DATA
from the main menu, followed by New Data Base.

1. Select Data from the menu bar. The display is as shown
in Figure 2-2.

2. Select New GWW Data Base to create a new data base.
The dialogue box as shown in Figure 2-3 will then be
displayed.

3. Type the new name for your data base. Type Exam-
ple.gww. Use the extension .gww for your conven-
lence. GWW offers you a list of available files with
extension .gww.

2-12
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| GWW [ci\gwditestgwed] R

2-13 -

Figure 22

Dzta Base Name

- Fiiename: @S2 - QKV
Files: Directories:
test.gww [}
test].gww =]
HH
i
H1
fmd
Figure 2-3

NOTE. Be careful when prompted for a data base name. If you
select option New GWW Data Base and give a name of an
existing data base, all file structure, input and output forms,
data base content, and all objects that make this data base will
be erased. You will start from a brand new data base using the
default template GWW.000. However, the program will wam
you and stop you from accidentally erasing an existing data
base. :

At this moment the GWW program will read in the tem-
plate data base structure, GWW.000, anc use it as the
starting point for your new data base. You will learn to
modify some of default data structures in the section -
which'follows.
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="

2.3.3. Editing an

Existing Data
File Structure

2-14

NOTE. Remember again that you may customize the .template
GWW.000 and use it repeatedly with data structure, and vari-
ous forms set up to make your work tailored to your needs._

For each of the major applications, the GWW package
already contains a preprogrammed standard data file
structure. The list of data base constituents is shown in
Section 2.2.1. for the master data, and in Appendix B for
chemistry, hydrographs, lithology, pumping tests, step
drawdowrrtests, and grain size distribution curves.

To modify an existing data structure file you should fol-
low this sequence of operations:

1. Select Tools 'from__the menu bar. The menu as shown
in Figure 2-4 opens.

ver i o SR
s

Qta Applications

Customization Help

Data Structure Design

Data Entry Forms Editor »
Report Forms Editor 4

— | Units

Figure 2-4

2. Select Data Structure Design. Wait until the menu bar
displays two options: File and Help. You are advised
to explore the Help menu. This Help is dedicated to
the File Structure Design editor.

3.-Click on File. The menu opens as shown in Figure 2-5.
You will notice the following options: Old, New User
File, Old User File, Exit, Create Structure From STD
ASCI], and Write Structure to STD ASCII. STD is
short for Standard. Forget for the time "User Files."
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New User Fie
Old UserFile

. Exit AMFA
Create Structure From STD ASCH
- _ |- Write Structere to STD ASCH

o Figure 2-5

4. Select Old. The dialogue box as shown in Figure 2-6 is )

displayed. The box is titled "Select an Existing File"
and lists all pre-programmed structure files for all
_applications. §

Enter Flle Name

—

ChemConcDepth
ChemConcTime
Chem_Conc_Depth_Tab
Chem_Canc_Time_Tah
Chemistry
ChemistryPPM
GrainSizeCurve

HGWA.

Hydrographs

Lithology

MasterData

Figure 2-6

5. Select with the mouse the application you wish to
- modify and either double-click the mouse or click it
once and press ENTER.

6. K you have selected the ‘MasterData’ file (data struc-
ture for master data application), the screen will dis-
play the dialogue box as shown in Figure 2-7. You
may-notice the list of data items, their types, length,
number of decimal points, and eventually units. The

2-15 -
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e
S Fheswscue - - [EETECVE

Data items

[ 10 el
Description S0 Char
District 20 Char
20  Char

20 Char

Localaty

X 10 Nua(Dim) Fixzed 2
Y _10 Nuon(Dia) Faxed 2
| Z— - 1o Nun{Dia) Fixed 2
A 10 Num(Dim) Fizxed 2
Hap Shest Ko 10 Char

[2067] Etencetd

e | Figure 2-7

box will contaih several buttons the role of which is”
clear: New, Edit, Delete, OK, Cancel.

=" .~ NOTE. Remember that these files are not ASCII files, but in-
ternal files associated with the data base that you have opened.
Any modification will be kept internally and will affect only
the data base currently in use. -

EXAMPLE ONE

As an example, we will modify the existing data struc-
ture file for chemistry. Qur task will be the following:

(1} Accept all data base items that are offered by default,
except fluorine.

(2) Add toluene with minimum content of 0.001 ppm
and benzene with minimum content of 0.01 ppm.

(3) Reduce the number of decimal digits for chlorine
from 2 to 1.

(4) Rename Well Ident with Well Number.

2-16
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2-17

(5) Rename Conductivity with its Spanish eqmvalent
- Conductividad. (This is to demonstrate language-
versatility of the software. However, notice that the .
word Conductivity is used by GWW to create the
Wilcox diagram. When you change it, the diagram
will not be created.)

You should follow the procedu:e as explained below.

1. Select Tools from the menu bar.
2. Select Data Structure Design.
3. Click on File. )

4. Select Old. The dialogue box as shown in Figure 2-6 i is
displayed. Notice Select an Existing File in the title
bar.

5. Click on Chemistry. Ifwill be highlighted, and the
name Chemistry typed on the command line, as
shown in Figure 2-8. Press Enter, or click on the com-

Enter File Name

Chemistry

ChemConcDepth
ChemConcTime
Chem_Conc_Depth_Tab

Chem Conc Time Tab

ChemistryPPM
GrainSizeCurve
HGWL
Hydrographs
Lithology
MasterData

Figure 2-8

mand line, or click on OK. One portion of the chem-
istry data structure file will be displayed as shown in
Figure 2-9.

Jo
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: “'File Structure -

Data kems

i0

ell

Fe

.1Mn
HCO3

C03
S04
Cl

NO3
NO2
P04

F

10
10
10
10
10
10

10 ..

10
10

0
1o -

10
10
10

Nun(Und)
Nun {Ond)
Num(Tnd)
Kum (Und)
Num(Und)
Num{Ond)
Num(Und)
Rum(Und)
Hum(Und)
Num(Urd)

" Num(Und)

Fum{Und)
Nun (Und)
Nu. U

2-18

MNMNRRORNRONNRNDRNDRD R

[news] [FE@T] (D]

6. Find fluorine and click the mouse on its line. Fluorine
is highlighted. Click on Delete button at the bottom
of the screen. Fluorine disappears from the list of
constituents.

7. Click on the New button. The familiar dialogue box
with New Field in the title bar is displayed. Type the
word Toluene and either press Enter or the Tab key
to move to the next line, Field Length.

NOTE. Remember that you must terminate the input by either
pressing OK or using the Tab key. Whatever you typed will not
be saved if you terminate the input by pointing the mouse to
and clicking in another field. This applies equally to data in-
put, data editing, creating data forms, and creating data struc-
ture files. It is one « tk.e major conventions of data input usmg

Windows.

Anticipate the mi.tﬁmum toluene content of 0.001 ppm
and maximum of 99. Replace the default field length of
10 with 6. Click on Numeric. Do not use Numeric{Dim)
since the chemical data default is equivalents per mil-

Figure 2-9

lions (epm), or parts per million (ppm), depending on

)
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which option you have selected when starting the input.
You may always switch between epm and ppm. Replace
the default number of decimal digits (2) with number 3.

—Click on OK. Notice that Toluene has been added to list

of constituents on the last line.

8. Do the same for benzene.Clitkon New, type Benzene
for Field Name, 6 for Field Length. Select Numerical
for Data Type, and change 2 with 3 for Number of
Decimal Digits. Click on OK.

9. Highlight-Cl. Click on Edit button. Click on OK. Re-
place 2 with 1 inthe number of decimal digits field.
Click on OK. -

10. Highlight Well Ident and click on Edit button. Re-
place the word Ident with the word Number. Press
——Enter or use the Tab key. Click on OK.

NOTE. The Well Ident is a special field, the name of which is
used by the program to connect different parts of the data base.
Actually, this entry is used to create a relational data base. You
will notice that "Well’ is one of the data types, in addition fo
character, numeric (nondimensioned), numeric (dimen-
sioned), data, time, and comment (see Figure 2-7). If you
change the well identification in the chemistry data structure

file, you must do the same in all other data structure files. Be .

very careful and ensure that you have done this in an abso-
lutely identical way.

11. Highlight the line Conductivity. Click on Edit. Re-
place the word Conductivity with Conductividad.
Click on OK. The final display at the end of this ex-

ercise looks as shown in Figure 2-10 (upper part), and

Figure 2-11 (lower part). ~

~12.Click on OK. You will be back in the File menu. The
changes ‘are automatically recorded in your data
base.

13. Click-on Exit, then on Data, and Exit again. This will
terminate the modification to your chemistry data
structure file for the data base currently selected (Ex-
ample.gww). Remember, what you do in this exam-
ple affects only your currently opened data base! You

E2
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File Structure |

% Data Hems

Tz Sell

- Ca Nur(Und) Fixed
Kum(Und) Fixed
Num (Und) Fixed
Hum(Und) Fixed
Num(Und) Fixed
Nur(Ond) Fixed
Nun(UOnd) Fixed
Hum(Und) Fixed
Nun{Und) Fixed
Nun(Und)} Fixed
Num({Und) Fixed
Num(Und) Fixed
Nun(Und) Fixed 3
X :

NRONERORORRORORDO NN

- .
ey ETEITY T : —
[ e i B PR Lancel. =

Figure 2-10 ‘

-: File Stiucture

= ‘ Data ltems

PO4 10 Num(Und} Fixed
- B 10 Kuxn(Und) Fixed
SiQ2 10 Hum(Und) Fixed
TDS 10 KNun{Und) Fixed
Hardness ic Run(Und) Fixed
Alkalinity 10 Numn(Und) Fixed
Conductividad 10 Run(UOnd) Fized
10 Hun(Und) Fixed
g Bun(Und) Fized
8
8
6
6

Hun(Und) Fixed
Hum (Und) Fixed
Nun{Und) Fixed
NHum(Und) Fixed
Rum(Und) Fixed

Toluene
Benzene

W WA NI R PO R RS R R R R A

[New ] [Fear:] [Doew )

Figure 2-11

stil have the template, GWW.000, intact, in the case
you want to go back and start from the default.

2-20
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=

2.4. FURTHER

~ OPTIONS ON DATA

STRUCTURE FILE

" MENU

- 2.4.1. Writing Data
- Structure to
Standard ASCII
Fll&s

»*r

2-21

NOTE. Remember the Windows way of exiting an application:
ALT+F4. Or, click on Data, and then on Exit. Sometimes you

may experience a problem in attempting to exit using the op-
- tions on the menw: Data and Exit. If this becomes a case, use

the combination of keys ALT and F4.
This terminates our example number one:

You may save a data structure file as an ASCI file. This
option will become available only after you select an ex-
isting data file structure. Suppose you wish to delete
NO2 from the list of items in the chemistry part of the
data base structure, and save the new data structure un-
der the name chem.str. The procedure to follow is:

1. Select Tools from the main menu.

2. Select File Structure Pesign.

3. Select File.

4. Select Old.

5. Double click on Chemistry.

6. Move the cursor down to NO2 and click on the Delete
button. The screen display is as shewn in Figure 2-12.

7. Select OK. . -~

8. Notice that the title bar displays File Structure Editor
(Chemistry). Se'ect File again. Select Write Structure
to STD ASCIL

9. Type Chem.str when prompted for the file name. The
display looks is as shown in Figure 2-13. The file

1
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File Structure . -

Data tems

¥ell Humber 10  Vell.
Ca 10 Hum(Ond) Fixed 2
Ng 10 Hum(Upd) Fixed 2
Ra 10 Kun(Und) Fixed 2
K 10 MHum(Ond) Fixed 2
l Fe 10  Num(Und) Fixed 2
En 10 Hum(Opd) Fixed 2
BCO3 10 Hum(Und) Fixed 2
Co3 10 Hum(Und) Fixed 2
S04 10 Num(Ond) Fixed 2
cl 10 HKun(Und) Fixed 1
NO3 - 10 Num(Ond) Fixed 2
B 10 Num(Ond) Faixed 2

Filename: |chem.str

Directory: CAGWD
Flles:'

Figure 2-13

Chem.str will be a regular (standard) ASCII file,

which you may edit using any text editor.

At this moment you have created an ASCI] file, which
will be stored in your current or working directory, and

you have also modified your data base internally.

35
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Creating Data
Structure from
Standard ASCII

Files
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-You may also import an ASCII data structure file and re-

place your standard file with the new file. For example,
if you wish to replace {in another data base] the standard
chemistry data structure file (built into the template
GWW.000) with the file you have just created, Chem.str,

-~ proceed as follows:

1. Select Tools from the main menu.
2. Select File Structure Design.
3. Selgct File.

—4. Select Old. .

5. Select Chemistry to let the prograni know that you

2-23

wish to replace the Chemistry data structure.

6. Click on OK. This brings you back to the File sub-
menu. Notice that the window is identified with File
Structure Editor (Chemistry).

7. Select File again. Select Create Structure from STD
ASCII.

8. Select one of file names from the dialogue box. In your
case there will be only one file name, Chem.str, as
shown in Figure 2-14-

- Create File Strurtisee From ASCHI .

Filename: @m,“—

Directory: CAGWD

Flles: Directories:

16
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9. Check its content, edit it if you wish to, and exit by

!

2-24

clicking on OK. To see some options in the editing of
data structure we will add Zinc content to the list.

~  10. With the data fields listed, as shown in Figure 2-12,

click on New button and type Zinc for field name.
The dialogue box is as shown in Figure 2-15. Click on

] Field Name: IZ“‘ J

Field Length: |‘||] I -
’T—Q_pe -

Q Well ident

C Character

@ iNumeric

O Numeric [Dim)

O Date

Q Time

Numeric box. Remember that the concentration of a
chemical constituent is a nondimensioned numerical
value. After you click on OK the dialogue box as
shown in Figure 2-16 is displayed.

Field Name: Zinc =

Number of Decimal{Sign.] Digits:

Format
@ Fixed Point

Q Exponent
C Floating Point

FCancel .
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11. Notice different options for the data format: floating
point, exponential, and fixed point-As an example,
the number 25 will be typed as 25.00 if the fixed point
format with two decimal digits is selected, or as 25 if
the floating point format is selected. It will be typed

. as 2.5E+01 with the exponential format.

12. Click on OK to terminate this operation, then again
on OK to close the data structure editing dialogue.

* 13. Select Exit to return to the main menu.
14. Select Data and exit agam to leave the GWW pro-

gram

SUMMARY OF THIS —

-CHAPTER

2-25

When you open a new data base the default data file
structure as contained in the \GWW program directory
under the template file GWW.000 is used. Whether you
modify a-parameter or not, this data file structure be-
comes associated with the data base name you gave to
the base. When you open this data base next time, the
program does not read the default structures from the
\GWW directory but uses its internal data file structure.

You may replace the standard data file structure by
either editing one or more of the data structure files, or
by reading an input ASCII data structure file. When you
read an ASCII file and save it, it replaces whatever was
before declared as data file structure. ‘

You may modify the data file structure in an existing
data base with or without data typed in. GWW will first
copy your data into an iternal backup file, so that you
will not loose data. However, it is advisable to first copy
all information in ASCII files using the option Standard
ASCII Output that is available in every application.
Once you have modified your data file structure, you
may read these ASCII files if you did loose accidentally

-J
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some data because you modified either field name or
any other attribute.

Remember, at the end, that all data processing and data
management that follows is related to what you have de-
clared in the data structure internal files. You will be able
to come again to this-utilify even if you have created &~
data base and typed data in. A careful planning of your
intended data input and the ways in which the data will
be reported, displayed or presented, reduces greatly the
risk of loosing data or wasting the time searching for in-
consistencies. -~

-
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31.  CONCEPT OF .

FORMS

3.1.1. General - __

This chapter introduces the Form Tool. 1t is located on the
main menu bar, Tools, as a submenu under two names:
Data Entry Forms Editor and Report Form Editor. You will
use one or the other depending on whether you wish to
create and/or edit data entry forms or data reporting
forms. The emphasis of this chapter is on creating your

own forms.

* There are two major grdup of forms: data entry form and

report form. -

Data entry form editor is activated as follows:

1. Select Tools from the main menu bar (see Figure 2-4).

2. Select Data Entry Forms Editor. .

3. Select an application for which you wish to change or
create an entry form. )

Data reporting form editor is activated as follows:

1. Select Tools from the main menu bar (see Figure 2-4).
2. Select Report Forms Editor.

3. Select an application for which you wish to change or
create a reporting form. Notice that the menu contin-
ues prompting you to choose between a single record
or a table or group record.

4. Select single or table (general data) report {see Figure
3-1).

The single report-form refers to an individual well or
sample. Table report form refers to tabulated data from
more thafi one well or sample. However, in the pumping
test application, there can be a table of pumping test
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Figure 3-1

“measurements (time, drawdown, pumping rates) for

one single well, as well as a table with pumping test re-
sults (transmissivity, storage coefficients, etc.) for many
wells. The first will belong to the group of single reports,.
and the second to the group of table reports.

Since the GWW package treats data as objects, you can
place objects on a form, whether entry or reporting, ac-
cording to your own design, or you can use predesigned
forms. The predesigned forms are built into the data base
template, GWW.000. These are internal files, which you
canretrive (using option Old in the sequence Tools /Data
Entry Forms Editor/Form/Old) and modify. You may
also copy them to standard ASCTI files and save them on
the disk. |

Once saved, you may edit them with a text processor,
and read them into the new data base.

The master data entry form from the GWW.000 template
is reproduced in Appendix C. This master data entry
form, when activated by the GWW program, displays
the screen as shown in Figure 3-2.

The Form Editor splits the screen into two windows: list-
of-fields window on the left and form-editing window to
the right. In the left window, fields that can be selected
for the form are listed. The left window has one, two or
three parts, vertically split, depending on the kind of
form selected:
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3.1.3.

Entry Form
Selection
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e single fields (with a list of all single fields)

e columns (w1th a list of column fields, which make a
table)

~ _ e drawings (with a list of drawing fields, such as a
STIFF diagram, a hydrograph, well log, etc.)

Farom bodatar Joiaedinet ] gud - -

Eastrg Grounc Syrtace Eiey | Measur P EFX
L
Desorct Locauty COwener
- - - - —._ L
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S8 RESEEN: 3 T :t.;g. |1

Figure 3-2

The Form Editor reads field names from internal data -
structure files which are a part of éither the GWW.000
template for a new data base or your own data base. For
example, if you open a chemical entry form for an indi-
vidual sample, the list of data items the will be displayed

on the left Will'be directly copied from the chemistry data
structure file, plus the items from the master data struc-

ture file.

You may select an existing form or create a new one by
clicking on Form on the Menu bar (or by typing ALT F).
The following options are offered:

8.
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-~ _ ¢ New
e Old - =
e Save
o SaveAs..
e (Clear Form -
e Standard ASCII Input
- » Standard ASCII Output
e Print

e Exit

You will select New if you wish to create a new form. If
you wish to use one of existing forms (old forms) you
= will select Old. In this case a dialogue box will open of-
tering you a list of existing forms.

Any form that you select or create can be saved as an _
ASCII Hle if you select the option Standard ASCII Out-
put. You may also read an existing ASCII form file by
selecting the option Standard ASCII Input. You may
print any form that is currently displayed and used by
selecting the option Print. If you use a color printer the
fields, labels, or headers may be printed in colors.

3.14. Contentofa The content of "Single Fields," "Columns," and "Draw-
Form ings" listings depends on the type of form and applica-
tion for which the form is intended. The form is created
by selecting one or more nontextual fields, columns,
and/or drawings. Textual fields are selected or created
from the next entry on the menu bar, New Field. When
the Form Editor is activated, a list with al: possible fields
from this and the Master Data application is automat-
ically created depending on the.application and the type
of form.

3-4
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3.2,

STANDARD
FORMS

(¥ ]

Each of the main modules has its own standard form pre-
designed by the programmer. For the master data entry
form, for instance, the data item name such as X and Y

—has been replaced in the entry form with the words East-

ing and Northing. The ground surface elevation data
field, labeled as Z in the data structure file, is labeled as
Ground Surf Elev in the-entry form. You may modify
this, and save the modified data entry form as standard,
or under a different name. Again, you may use your own
language, provided you have font types, and create vour
entry form in a language other than English.

Examples of standard data entry forms are shown in Flg-
ure 3-3 for chemistry, and in Figure 3-4 for well construc-

tion and lithology.

One example of a "forexgn langua ge data entry form for
master data is sacwwn in Figure 3-5. It is created using
Serbian language and Latin font. On the left, the list of
data items is written in English, but it could have been
created in Serbian as well, using Data Structure Design
option. Items could have also been written using official
Serbian alphabet with Cyrillic characters.

g4



Figure 3-4

_ -Do not forget the difference between a Field Name assigned by
= you in @ Data Structure File using the data structure file editor
(see Chapter Two, section 2.3.2.) and Field Label used in the
Form Editor. The first cannot be changed. It uniquely defines
an item or a piece of information. It is the basis of a data base.
You use these field names to create your forms. Once selected
- to be placed on a form, each field label can be replaced by an-

Standaryg
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3.3. REPORTING

— FORMS

"3.3.1. Typesof
Reporting
Forms

3.3.2. -Single Record
Forms

3-7

other name, text, or font. Look at Figure 3-2. The data field
with the name X in the data structure file (horizontal coordi-

nate) is labeled Easting on the entry form. However, this item
" will be cross referenced in each and every application by refer-

ring to its data structure file name, which is X.

The types of reporting forms available depend on the ap-
plication, since each application generates different
types of report- However, two types of reporting forms
are common to all apphcahons

¢ Singlerecord form
¢ Tableform -
These-expressions appear cnly on the Master Data op-

tion, while in other applications the labeling (terminol-
ogy) is modified to better accommodate an application.

Regardless of the application, these forms have common

properties.

There is a special category of reporting forms, Nonstan-
dard Forms, which is used to mix graphics among vari-
ous applications.

Single record forms are created for printing information
for a single well, single chemical analvsis, or a single hy-
drograph. The fields that may be mcludea insuch a form
are the following:

e all fields declared in Master Data (identification, lo-

cation, coordinates, elevation, etc.); and

e all fields declared in a particular application.

86
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3.3.3. Group Record
Form

3.3.4. Hydrograph
Report

3.3.5. Hydrograph
General Table

Report

3-8

In addition,_columns and drawings are also included.
For example, in the Chemistry application, one analysis
may report constituents and various parameters, plus a
STIFF diagram; in the Hydrographs application, a well
may report a table with measured data, plus a hy-
drograph in a "drawing" field.

A group record form includes information from more
than one well. A typical example is a PIPER diagram
which presents a table (Column) with well /sample iden-
tifications, plus a drawing containing a PIPER diagram
with all selected samples. Prior to creating such a group
report, you should select a working group. This is a sub-
set of all information in your data base on which you
wish to work and present in a group teport. Fields which
are "Single"” in single record form are "Colamns" in group
record form.

This is a report of the single report type. It is made of
columns which contain measured data and a graphics

field for a hydrograph.

This is a report of a "table form," with general informa-
tion and data from the Master Data entry form.

et
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3.4. FORMEDITOR

3.4.1. Elementsofa
Form

Frame Frame is a rectangular outside edge of a form, which can

— - be edited by Attributes from the Menu bar, using the op-

- tion Setup Frame. This rectangle is displayed on the

screen but it is not printed on the report form. In Setup

Frame option, which is located at the end of Attributes,
- the following frame parameters are offered:

— o Horizontal offset
-—e Vertical offset
= * Width
® Height _

If you intend to print your reportsona "11"by 17" oran .
A3 format printer, you may select the width and height
parameters accordingly. You should seleet the frame ac-

- cording to the printer you intend to use. You may orient
your report as portrait or landscape and select the frame
width and height accordingly.

Sizi 1 positioninga ~ Frame is used for positioning and sizing a field in the
frame following way:

¢ Activating the Form Editor a default frame is used
which is different for entry and reporting forms.

¢ Theexisting frame can be edited using the option At-
tributes, followed by Setup Frame.

¢ When a new data field is generated, the Form Editor
will automatically assign its size and will position it
to the right of the last field provided it fits the frame.
If not, it is placed into the next line. In this way the -
horizontal size of the frame is used as a default for
locating fields.

08
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¢ When a header is defined, its width is equal to the
width of the frame and it is positioned at the top of
the form.

® When a drawing field is defined, it is located to oc-
cupy the whole width of the frame immediately un-
derneath the last field. The Editor assumes that the
drawing will occupy the rest of the page until its bot-
tom.

¢ When a column field is defined, its width is selected
considering the number of digits or characters de-
fined in the reporting form; its height is such that it
occupies the whole vertical space down to the bot-
tom of the frame. -

— On the Form Editor menu bar under Options vou may
select to display form rulers. This is a switch which turns
rulers at the top and left edges of the screen on (Show

- Rulers) or off (Hide Rulers). The on-screen rulers help
position fields and graphics. The measurement unit for
both the horizontal and vertical ruler is millimeters by
the default.

You will notice a rectangle in the right lower corner of the
screen which identifies the type of a field (field name for
data, text, or graphics), the field label, the x and y coor-
dinates of the upper left corner of the field in millimeters,
and the length and the width of the field. This may be
very useful in editing a form.

At any moment when you are in the Form Editor you
may select to display the full form or you may work with
the normal display. This will depend on what size of the
screen you have. On a 20-inch monitor you may work all
the time with full display, but on a 14-inch monitor the

_ normal display is your only chance! In the Display Full
Form mode some fonts may not appear right. Do not be
alarmed. This is only in viewing the form, not in printing
a report. (At some time, the Form Editor is not truly
WYSIWYG.)

3-10
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. 3.4.2. Adding Field
to a Form

3.4.3. Text Field
—Attributes

3.44. Field Name

—A text field may have the following attributes:

3-11 -

New Field on the Menu bé.r offers three options:

o Add Header
e Add Text Field =

~ e Add Drawing Field
The Drawing Field will not be available in Entry Forms

editing.

¢ Field Name

e Border

. & Background ) -

¢ Field Label T
¢ Label Font

¢ Label Color

¢ Label Alignment

You may only add or modify the attributes of an active
field. Only one field can be active at a time. You activate
a field by moving the mouse inside the field and pressing
the left mouse button. If this does not work, move the
mouse outside of any field, click it once, then move. the
mouse inside the field you wish to work on and click the
mouse again. (The first method will not work if the field
you wish to activate is placed within another field. Then
you must deactivate the larger field by clicking outside
of it.)

Field Name is a text string which uniquely identifies an
entry field. It is important in creating a reporting form to
use the same text string for a reporting field. For exam-~ .

90
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ple, if in the chemistry entry form the field that will input
the alkalinity values of a water sample is typed as Alka-
linity, the Field Name in a reporting form must be typed
exactly the same (case-sensitive, exact number of charac-
ters or blank spaces).

NOTE. Remember again, that in the Form Editor mode you
must not modify field names. If you do it, you should also mod-
ify data fiéld names in Data Structure File Editor.

3.4.5. Border Border includes the user-defined solid frame around a
T field and shadowing of the field. Borders can be thin or
thick, as specified by you; they may include full frame or
just one of the four lines (left, right, top, bottom), or none.
Shadowing can be thin (number 1 or 2) or thick (numbers
3 and 4). -

3.4.6. Background Background refers to-the color selected by you to paint
a field. The whole color palette provided by the Win-
dows is available. Each field can be painted.

3.4.7. Field Label Field Label refers to the text typed to identify a field.
Here is the possibility to use languages other than Eng-
lish. Although a field may be identified with Field
Name, say conductivity, the field label may be typed in
Spanish as Conductividad. Unless you change it, the
field label will be identical to the Field Name selected in
creating a forrr.

3.48. Label Font Label Font is user selectable. Whatever comes with Win-
dows can be used. The selection is standard as explained
in the Windows manual, that isyou may select the font,
the size (points), and style such as bold, normal, or italie-

!

3-12
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You may use various fonts such as Cyrillic, Arabic,
Greek, Hindi, etc.

‘Label Color is also user selectable. Each and every label

can be colored differently. You may select the color by
sliding the three slides (R,G,B) or by directly selecting a
color field from the palette.

Label Alignment is used to align the label either as left -

or right aligned or centered. The label can be placed on

top, center or bottom of the field.

3.49. Label Color
3.4.10. Label
Alignment
3.4.11. Options
35. CREATING A
NEW FORM
3.13 -

Options let you select to have a ruler displayed with the

form and/or to display the full form, as discussed ear-
lier. Rulers extend beyond an A4 or legal paper formats.

In this section the general procedure in creating a new
form is explained. The example which follows will give

you a better feeling for this routine supported by screen

displays reproduced in the manual.

1. Select New from the Form menu.

2. From Single Fields window, select fields you wish
displayed in your entry form.

3. Start with Well Ident. Notice where the field will be
displayed.,

4. To modify its attributes select Attributes.

5. From the Attributes menu select Border. Notice two
options: Frame and Popup Shadow. With Border,
you may make a frame around the whole field, or
with One, two, three, or no lines. You may also control
the frame line thickness. With popup shadow, you
mayhave a pair of shadow lines (left and bottom, left

T
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SELECTING

3.6.
AND EDITING AN
OLD FORM

3-14

and top, right and bottom, right and top). You may
also assign the shadow thickness.

6. Stretch the field, if you wish, by clicking on one of the
corners of the field and by dragging it with the
mouse. Move the whole field to another location by

clicking in the center of the field and by dragging it

~ to the new locatior___} -
7. Continue with another data field.

8. Add a header. Normally the header should indicate

the form name and the project name.

9. Select New Field.

10. Select Add header.

11. Type the text for field header. GWW uses for a header
the default font: Arial, 16 points, and bold style.

12. Change the label font by selecting Attributes and La-
bel font.

13. Move the header to a suitable location by dragging it
with the mouse.

14. When you are finished, select Form and Save as ..

15. Type the name you wish this new entry form to be
saved under. ‘

To select an old form:

1. Select Form.
2. Select Old.

3. From the dialogue box labeled a2~ Luad Form select
one of the existing forms. Normally only the stand-
ard form will be offered when you sta«t the program.
You may create many more forms and select one of
your own forms. Double click on Standard or click

once on Standard and dlick on ENTER. The standard

entry form will be displayed.
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4, Click with the mouse outside the form. Then click on
a field you wish to modify. You will notice that the
solid line around the field becomes dotted. Now you
can select Attributes and any of the attributes on the

pop-down menu, such as label font, label color, data
font etc. These attributes refer only to the field which

. hasbeen selected. You may move the field to a new
' location, or size it. You may enhance the whole field

o - by selecting background and selecting a color from a

color palette.

5. When you are fi.nished select Form again.

6. Select Save as... and give the new or old name for this ;
— entry form. - -

3.7. READING FROM —— —
AND WRITING TO .
AN ASCII FILE - !
DATA ENTRY FORM -

3.7.1. Reading From You may read an entry form file created and saved as an
an ASCII File  ASCTI file. For example, if you have created an ASCI
entry form file and have given it the name MAS-
TER1.FRM, you may retrieve it as follows:
- 1. Select Tools from the main menu bar.
2. Select Data Entry Form Editor.
3. Select Master Data application.
4. Select Form from the menu bar. -
5. Select Standard ASCII Input.

6. Select the filename MASTER1.FRM from the list of
filenames i+ th='dialogue box.

"

3.7.2. Wntmg to an You may create yoar own entry form and save it as an
ASCII File ASCII file. The folowing procedure creates an ASCII en-
try form file with the filename MASTER1.FRM.

1. Select Tools from the main menu bar.

3-15
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PRINTING AN

3.8.
ENTRY FORM
3-16...

2. Select Data Entry Form Editor.

3. Select Master Data application. =
4, Select Form from the menu bar.

5. Select New.

- 6. Create your own entry form from the fields offered on

the left side of the window, using new fields for head-
ers.

" 7. Select Standard ASCII Output.

8.Type MASTER.FRM as a new filename in the dialogue
box. )

You may print the entry form which s currently selected.

1. Select Form from the menu bar.

2. Select the default form or an old form; create your own
by selecting New or input an ASCII entry form.

3. Select Print. The displayed entry form will be printed.

NOTE. You cannot select a printer or print orientation from
this utility. You must first check which printer has been
selected in either one of applications or in the Windows
Control Panel.
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The task will be to create a new master data entry form.
Since there will be a lot of activities in creating the form,

. individual tasks will be specified at the beginning of

each activity. —

1. To start this exercise, select Tools from the main menu,
then select Data Entry Forms Editor. The screen is as
shown in Figure 3-6. Click on Master Data. You are

ions Customization Help
. Data Structure Design

Data Entry Forms Editor Master Data

Repont Ferms Editor Chemistry »
Units Pumping Tests
— Hydrographs

Weil Log

Step Ciaviown Test
Grain Size Cu_rve
User Data

Figure 3-6
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offered a blank form, Figure 3-7, with the list of all

Farm P Ao [r \awedi o nd ]

data fields on the left, and the window for a new
form.

2. Start with New Field, to add a Header. The Header

should read as follows: Master Data Entry Form -
Guarico Data Base. Make the header about 2 cm high,
use Times 14 bold font, add shadow to the right and
above the header field. (You may also exercise with
label color and background color.)

2.1. Click on New Field. Select Add Header. Type
Master Data Entry Form - Guarico Data Base into the
Field Label dialogue box. The display is as shown in
Figure 3-8. Select OK. The header, which is now an
object is placed on the form. You will see that this

F’eid T

Master Data Entry Form - Guarico Data Ba]
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object has square handles on the corners. You can use

these handles to resize the object. You can move the
- whole object to a new place by clicking in its interior
' - and dragging the rectangle to a new place.

_ 2.2. Place the pointer (mouse cursor) on the lower left
- handle. Click and drag the handle for about 1 an
- downward. Notice that the object becomes larger.

2.3. With the ob]ect still selected (notice dashed lines,

and square handles), s
lect Attributes. The list
of atiributes is displayed
Field Name as shown in Figure 3-9.
Border Whatever changes you
e ) Background _ make, your action will
T affect only the selected
nedlabel - loter| object, Fieader field No-
Label Color | - tice the bottom option
Al on this menu, Frame
Label lgnment, Setup, which when

|

- . bage Foni clicked displays the dia-
B logue box as shown in

jq D Abppmen: Figure 3-10. It refers to

Frame Setup © 7 the entireform size and

horizontal and vertical

- offsets. If you anticipate

Figure3-9 -~ having more data fields,

- or wish to use another
layout, you may edit

this form prior to con-

tinuing creating your

f .
entry form Horizontal Ofiset ||
_ : 2.4. From the Attrib- o
utes menu, select Label Vertical Offset [mm]

" Frame Parametérs. -

Font. The dialogue box,

as shown in Figure 3- Width fmml
11, offers all fonts avail- Height [mm] -m
able to you. However,

remember that the R e

fonts that are offered to
you are the ones that
you have installed in Figure 3-10
! your Windows. The

98
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Fixedsys #  [halic
Terminal | 7
MS Szans Serif [ underLine

Courier

MS Serif
Roman
Script
Modem
Smali Fonts

Figure 3-11

font availability has nothing to do-with the GWW
software. Select Times Roman, select 14 points, click
on bold. Click on OK.

2.5. To add shadow, click on Border. The display is as
shown in Figure 3-12. Notice two options: Frame and
Shadow. Frame refers to adding lines to the field rec-
Popup Shadow

K

E Full! Frame

D None E None
Left - ClLet
Right [J Right
X] Above Above
X} Below Below

‘Cancel "

'q‘?
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tangle. By default it has all four sides filled with solid
lines of thickness 1. Shadow refers to emphasizing
the form of the object. While thickness of the lines can
be 2, 4, 6, 8, or 10, the size of the shadow can be be-
tween 1 and 5 millimeters. At some point during cre-
ating the form, click on Option, and place the ruler
on the form. The ruler is in millimeters.

Select popup shadow by clicking first on number 3, and

- then on the right and above boxes. Select OK. The screen

is now displaying the header field with all its attnbutes
(Figure 3—13)

Lie

Master Daty Entry Form - Guarico Data Base

il Ty
A AR NS 2

ML

BELSEEASIELOERLEI

pdastes Dars Entry Form - Gusrice Ot
= Type: Text
Label. Master Data
xy[mm] {1.7) (131.22)
ﬂx_dy {130.15}

P JU“:{\X'W’ M‘ o 0 X (-’-‘ 0.‘\ R3O ‘ \Q CEFD A LW
Je XIS RANY POy & Lo 0 HR 5 2OQAAL P E L 23aFeerropsLwAn

N RITDTITL

Figure 3-13

3. Add several more fields: Well Identification, Descrip-
tion, Location (not Locality as in the listing on the
left), X Coordinate, Y Coordinate, Elevation (m
AMSL), and Map Sheet No. For all use Times 10 (noz-
mal) font, except for Well Identification use Times 10

bold. Separate Well Identification from the rest with ™~

a thicker shadow frame, using left and lower shad-
ows. Create a background color for all data fields ex-
cept for Well Identification.

/0.
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l

3.1. Click on Options and select Show Rulers.

3.2. Select Well Ident from the list on the left. Move
the field a few millimeters down, to separate it from
the Header field. Make the move by clicking inside
the field and dragging the whole field. Expand the
field slightly to the right. Do this by clicking and
dragging the right upper handle. Try to combine
both moves in one! Do it by dicking on the lower

" right handle and dragging it in the lower right direc-

tion until the object is the size and shape you want.

3.3. Select Attributes. Click on Field Label. Replace
the word Ident with Identification. Select OK.

. 3.4. Select Attributes again. Click on Border. Click on -
4 for frame, and on 4 for shadow, clicking also on _

boxes for left and below. Click on OK.

3.5. Select Label Font. Click on Times Roman, 10
points, and on the box for bold. Select OK to exit.

36. Click on New Field. Select Add Text Field. Do
not type any text, just click on OK. Stretch this field
to cover about 10 by 8 am. =

3.7. Select Attributes and Background. Select any
color you want by clicking on a small rectangle in the
palette. Click OK. The screen display is as shown in
Figure 3-14.

lol
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3.8. Click on Description in the list on the left. Move
the field into the colored field. Resize it to fit. Select
Attributes, followed by Label Font. Select Times, 10
points, and click on OK.

3.9. Click on Locality in the list on the left. Move the
field under the Description line. Select Attributes,
followed by Label Font. Select Times, 10 points, and
click on OK. Select Attributes again, then Field label,

- and correct Locality to Location.

3.10. Click on X on the left. Select Attributes, fol-
lowed by Label Font. Select Times, 10 points, and
click on OK. Select Attributes again, then Field label,
-and add Coordinate after X.

3.11. Repeat the same procedure with Y, c:hangmg Y
to Y Coordinate. :

3.12. Repeat the same with Z, typing in Pield Label
Elevation (m AMSL) instead of Z.

3.13. Finally click on Map Sheet No. on the left. Move
the field to the lower right side corner on the form.
Select Attributes again, then Label Font, and click on
Times, 10, and bold. Add shadow by selecting Border
from Attributes, using the number 1 for the thickness
of shadow, and clicking on boxes left and below.

The final form is as shown in Figure 3-15. This terminates
example two.

T B S O b s P I s o

%

Master Data Extry Form - Guarico Dats Bars

Birmton gw AMEL ..n_'j
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3.10. Nonstandard  This is a special category which appears in Report Form
Forms Editor and in several applications (hydrographs, pump-
ing tests, well logs, step-drawdown test, and grain size
curves). It is used to create a report with several draw-
ings from different applicaions on the same form. Ther—
only type of data are
fields. -Each drawing is named, say PT-M1, HG Bl
(pumping test at well M1; hydrograph at well Bl, etc.).

= || Form QUEVISENE Atributes Options Help
Add Header -
Add Text Field

Add Drawing Field

Figure 3-16

The procedure to print a composite report is the follow-

1. Create a Nonstandard reporting form using the Tools
menu and Report Form Editor. Notice that this is a spe-
cial category which is not related to any application. Cre-
ate several drawing fields and assign to each a name.
Write down the.-names of drawings you wish to use, and
their corresponding sizes (width and height). Remember
that in applications you are normally asked to select a
drawing’ size.

2. From an application save the currently displayed
graph as a drawing (use option Reporting, and Save ..).
Use the same name for the drawiny; as the one you se-
lected when you created the nonstandard reporting
form.

3. Go to another apﬁlication. Repeat the same procedure.

4. When you have created all drawings that you wish to
place on that "nonstandard” reporting form, select op=

3-24
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S

tion report from whichever application, followed by
Print Nonstandard Report. From the dialogue box
which lists all available nonstandard report forms select

‘the one that you have created for this purpose.

One of typical examples would be to place a chemical
diagram and a pumping test graph next to a well log and
site location map showing the position of that well rela-
tive to other wells. -

You may use the Nonstandard Reporting Form to place
several graphs belonging to the same application on the

same form. This applies to, for example, hydrographs,

pumping tests, or well logs.

lo4
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CHAPTER FOUR | ' . UNITS

4.1.1. Unit Type

‘412, Uhits

4.1.3. Conversion
Factor

4-1

The GWW software package has a very flexible system
of units. You may use a default system, which is created
by the programmers of the GWW, or you may replace
this system with your own system.

Inthe GWW software the followmg termmology is used:

¢ unit type

e unit -

e conversion factor

Unit type is the major category of units: length, time, vol-
ume, area, flowrate, transmissivity, permeability or hy-
draulic conductivity are examples of unit types.
Although the standard GWW units file, by default
rnamed GWW.UNT and located in the \GWW directory,
contains more types such as temperature, force, velodty,
pressure, energy, etc., the GWW software needs only the
following types: length, time, flowrate, transmissibility,
permeability, and velocity.

Cubic meter per second, square meter, minute, galion
per day per foot, etc. are UNITS. Part: pot Imlhon is also
a unit.

Conversion factor is a multiplier which relates new
(user-defined) units with basic units for a particular type —



CH.A.PTER4 : UNITS

of unit. For mstance, if unit type is TIME and its basic
unit is SECOND and the new unit is MINUTE, the con-
version factor should be 1 (second)" 60 /{minute), that is
0.0166667.

'Each type of units{length, area, volume, time, flowrate,

etc.) must have one unit that-is referred to as the BASIC

- UNIT. It is important that basic units for flowrate, trans-

missivity, and permeability are consistent with basic -

units for length and time. In the GWW.UNT file the basic
unit for length is meter and for time second. Thus, the
program expects that the basic unit for pumping rate
(flowrate) is m>/s, for transmissivity m?/s, and for per-
meability m/s, regardless the fact that you may not want
to use these units. (In every part of the program, in its
applications, you will have a chance to-select your own
units for computation and reporting.)

You may create your own system of units, for example
using-American units. However, you will not be able to-
define as basic unit for pumping rate gallon per minute
if you have defined foot as the basic unit for length.

4.1.4. Basic U_nits
4.2, WORK WITH
UNITS
_—-4.2.1. Units as a8 Tool -
4-2 .

Normally you do not need to be concerned with this part
of the GWW software package. Almost everything you
need is already pre-programmed for you. You may,
eventually, use this utility as a calculator for converting
some units that you may need in other programs or in
your routine hydrogeological work. Only if you wish to-
include some uncommon units that the programmers
were not aware of, you may exploit the feat‘u.res of the
Units Tool.

If you wish to explore or modify the units, you should
do the following: .

107
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1. Select Tools from the Main GWW menu bar. The sub-
menu as shown in Figure 4-1 will appear.

B - AIGDIEN Miscellaneous Customization  Help
Data Structure Design

Data Entry Forms Editor—»} - _
a Report Forms Editor »

— Qlﬁts

_ Figure 4-1

- : o 2. Move the cursor to Units or type letter U. The subpro-

’ : gram UNITS.EXE is loaded and the screen will dis-

play Unit types, Units and Factors as shown in Figure

—— 4-2. You will notice that context-sensitive HELP is
also available for this part of the program.

Units and Factors

'I':l.ne =2 0.0l
Voluae an D 001
inch $.0254
Flowrate fest 0.304878
Velocity vard 0.9144
Transnissivity nile 1609
FParmsability
Pressure

Figure 4-2

4-3
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4.2.2. Modifying Unit
Type

The program loads the unit system that is currently dis-
played using the file GWW.UNT from the \GWW direc-
tory if this is a new data base. If this is an established data
base, the GWW program will associate with the base the
unit system that you have worked with and have saved
together with other data.

If you wish, for example, to change the name of a unit

type you should use the button Rename Type. You may

add a new type using the button Add New Type, or you

may delete a type of units. As an exercise rename the
-type permeability with Hydr. Conductivity.

1. Move the cursor down to the liné Permeability.

4.23. Adding New

2. Click the mouse on Rename Type.

3. Inthe dialogue box that will open type the new name:
Hydr. Conductivity.

4. Click OK.

Here, again, is your chance to replace English-written
types of units with types of units in your language.

Unit

4-4

Youmay add new units for any unit type. As anexample,
prior to adding gallons per day per foot, which is the unit
for transmissivity, delete the same unit from the list.

1. Move the cursor down to Unit Type Transmissivity
and click on this line.

2. On the right side, where Units and Factors are dis-

played, move the cursor down to gpd/ft.

3. Click on Delete Unit button. This unit will disappear
from the list.

4. Select now Add New Unit.
5. In the dialogue box that will open you will be

prompted to type the new unit name for the Type ="

toq
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Transmissivity. When you type gpd/ft-the screen
should look as shown in Figure 4-3. --
=5 Units [chgwidiguarico. gww] I‘M -

N e

UnRit System Conversions Help

GWW - New Unit
Unit Name [Type = Transmissivity] —- 000111574
.. 0D00016645664
— - 00001025522
o 895604
- lgpdm | )opoog13sszas
o oo
. ) - 220K [FiCancelt]
=

Py ST R, R

st Ty ;-=vmamuam 4
_| o tme —
_J_ﬁ;mi:mw»d r*num:mif‘ L :r»:i:i‘

Figure 4-3

6. Click on OK.

7. Anew dialogue box will open prompting you to enter
a conversion factor which will relate this new unit
—with any other unit of this type. On the right side the
list of all currently selected units for this type will be
shown. For example, if you know the conversign be-
tween gpd/ft and m“/day, you may select m“/day
— " using the upper and lower arrow buttons on the
screen display. The screen will look as shown in Fig-
ure 4-4.

Enter conversion fag:tor

4-5 —
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4-6

8. Select m?/ day and type .01242. The screen will look
as shown in Figure 4-5. -

9. Click on OK.

Although you  have typed the conversmn factor relating
the unit gpd/ft with the unitm 2/ day, the list of units and
factors, which is shown in Figure 4-6, shows the conver-
sion for gpd/ft relative to the basic unit, that is to m2/s

(see also 4.1.4 above).

Unlit Type Units and Factors
Length r2/5 1
Tize < (n2/day 0.0000111574
Volune g(UK}pd-£t 0.0000001654684
Area sq ftsday 0.000001036522
Flowrate sg ft/sec 0.08956045
Velocity [

Permsabilaty
Pressure

Teaperature
Enerae

Figure 4-6

!
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4.3, UNIT
CONVERSION _ , : -
UTILITY

- = This is a calculator which you may use to recalculate
- some values expressed in one unit to their equivalents in
other units. For example, you may wish to calculate
— length in feet. Once you are in Units subprogram you
- should select conversions (see Figure 4-2). The GWW
Unit Conversion Utility as shown in Figure 4-7 will be
displayed. The procedure is as follows.

Value ﬂecﬂﬂ

_ Unit Type Equivalent Values
A 0.304878 [m]
_ Tias —y | - °30.4878 [cm]
. r Volune 304.878 [nn]
Area 12 0031 [inch
Flovrate _mﬁ-
Velocity 0.333419 [yard]
Trangmissivity 0.000189483 [nile]
Peraeability

Figure 4-7

1. Move the cursor to the unit type that you wish to ex- '
- press in another unit. In this case select Length and
click the mouse.

2. On the right side of the display, Equivalent Values,
click on the line showing feet as the unit. The pro-
gram automatically replaces the conversion factor
with the number 1.00000 and places the same num-
ber in the upper window next to the text Value
[feet)=. Replace the number 1 with any other number,
say 5.77 in this example, and notice the new list of
equivalent values, as shown in Figure 4-8.
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4.4.

USING UNIT
SYSTEM OTHER
THAN

PRE-PROGRAMMED

FOR GWW

4-8

‘Value [feeq=5.77]

Equivalent Values

0.304878
.30.4878
304.878
12.0031

Yelocity—— 0.333419
Transmissivity
Peraeability
Fressure

Tenperature

Force

[m]

[em])

[rmn]
inch]

[vard]

0.000185483 [mile] -

On Units menu bar EFigu.re 4-2) you will notice option
Unit System. When you click on Unit System the display
looks like shown in Figure 4-9. You have three options:

SO eSSV M Conversions

Standard ASCH {nput
yStandard ASCIl Output
Load Standard GWW Units

Help

Exit

Alt-F4

Figure -9
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4-9

1. Standard ASCI Input
2. Standard ASCH Output -
3. Load Standard GWW Units - --

* Option one is used when you wish to read from an ASCII

file another system of units than the one programmed as
a default for the GWW package. Option two is used
when you wish to save your current system of units in
another file, which is by default an ASCIH file. Option
three is used when you wish to replace your currently
used system of units with the GWW default or standard
system. _ ~

If option one is selected you will be prompted for the
ASCII file name as shown in Figure 4-10. If option two is —

et A 2 i e

= =" Input from Standard ASCII Fite~ 000

Fllename; (

Directory: CIGWD

Files:
jgww.unt I

Figure 4-10

selected, you will be prompted for an output file name
under which the current system of units will be saved.
Option thre:, when selected, will search for the file
GWW.UNT in the \GWW directory.

The GWW.UNT file is reproduced in Appendix D. The

three columns in this file have the following meaning:
unit type, unit, conversion factor.

/M
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4.5. UNITS IN

INDIVIDUAL
APPLICATIONS

Each application handles units that are specific to that
application in its own way. Normally you may view the
units currently used (using option General Data Units).
These units can be changed within an application.

In some applications you decide on current units for data
measured in the field:-You may convert from metric to—
practical American hydrologic units, if you wish so,

. without affectmg the general data units set.

However, be careful when changing units for length and
elevation that are used in the mapping and cross section
applications. The units must be consistent, otherwise
youmay end up by not being able to add some lines onto
cross sections. This will happen if you create the data
base in feet and decide to use metric system for cross sec-
tI.OI'IS

/s
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5.1 GENERAL To begin with you should know that the GWW package
- - comprises the followmg applications:

e Master Data A _
- e Chemistry: Samples ’ i T
Chemistry: Conce.ntaﬁon-Depth_Serieé —
Chemistry: Concentration-Time Series |
e Pumping Tests -
e Hydrographs

* Mapping

® (ross Sections

e Fence Diagrams

e Step Drawdown Tests

o Grain Size Distribution Curves
e Miscellaneous

e User Data

They are selectable from the Main menu bar under op-
tion Application as shown in Figure 5-1.

Some of procedures and routines are either exactly the
same or about the same in more than one application. In
this Chapter we will describe some routines and proce-
dures which are common to more *:12n one application,
such as: (a) selection of units for a particular application,
(b) selection of a working set or a working group, that is
reducing a large set of data to a smaller subset; (c) setting
up the printer, (d) creating random data "models” (inter-
nal files) to be used for mapping, gridding and contour-
ing, and (e) reading from standard ASCII files and/or
writing to standard ASCII files.

5-1
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5-2

CHAPTER 5’

Dstr EIEETENS Jook Costomization Help

[Feace Diagrams -
Step Drawdewn Test
Grein Size Corve _ . .

Migcellaneous
_ UserDsta

.Figm'e 5-1

In addition to setting up a system of units as explained
in Chapter Four, each application has its own way of per-
mitting you to select units for that particular application.

Once in the application, you ma;u_elgg_humg_t_mg_dzfy,

conversion factor. This must be done using option Units
from Tools on the Main menu bar.

The apphcat:ons Hyd:ographs Pumping Tests, Step-

Drawdown tests,
Chemical Concen-
tration -Depth Se-
ries, Chemical
Concentration -
Time series, and
Grain Size Analysis
have the option
General Data Units
on the'Data menu,
asshownin F1gu.re
5-2.

l Edt Pt Diptey Regort Make Basdom Lssd M

Defete Record CelD
Setect Enery Fomn DESCAPCION
General Dyt Uity —
Print Seap Ram e Boraimo o, | Demockos
Exit A4

Tamemicia ' Cont. ce Ammaner, Ls

Figure 5-2
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5-3

The Master Data application permits you to select units .‘

from the Units menu on the application’s menu bar.

__ Depending on what you have selected to keep in your ~

Master Data application you may select units for any en-
try that is identified as numerical (dimensioned) data
type. In the standard case-whichis supplied as a default
for master data structure, you may change units for co-
ordinates (X and :

Y), for ground sur-
face elevation (Z)
and for elevation™ -
of the measuring
point (ZM). When J
you select Units on
the menu bar, the
offering will be the
same for which-
ever data entry
you select to
change. This is —
shown in Figure 5-3. Figure 5-3

Applications Cross

Sections and Mapping have their own options for edit-
ing or modifying units. Figure 5-4 displays the menu op-
tions for cross sections.

E——

New Cruss Sectan

Mew Cress Sechon Lz
00 Crass Sectien
Clear Cress Sectios

§ve Css Section
Swve Cross Sechon s

Fdl Parermrwers

Makz Legead i Elevaten Umits
Yrilz Text bo Legend

Figure 5-4

13
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5-4 .

In applications Pumping Tests and Hydrographs the se-
lection is different for general data and for measured
data. In the application Hydrographs, the general data
are the same as in the Master-Data application (coordi-
nates and elevations). In a pumping test the general data
are distancebetween a pumping and an observation well,
transmissivity, standard error of fit, and the same coordi-
nates and elevations as in the Master Data application, as

_ shown in Figure 5-5 for transmissivity and in Figure 5-6

for average pumping rates.

Cument Settings Select

IDistance [m
AvaPRate Ifs
Duration [min]
InSafTh jm]
Transmissivity jm2/day]
Leakance [1/day]
ConfAqThickness {m]

b {m]

! {m]

d fm]

{1 [m}

o | T T T
o I S T g S

Figure 5-6

11
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The program obtains the list of dimensioned entries
from data structure files (Chapter Two), and the units
from the System of Units (Chapter Four).

For the pumping test and hydrographs applications you
may also want to select units for measurement or-obser-
vation data, such as levels, drawdowns; time of pump- — -
ing and pumping rate. These are called measurement
units and the option for selecting them is located on Edit
submenu as shown in Figure 5-7. For the pumping test

T ditor |P gw 1

-Data il Fit Digplay” Report Make Handem Load Map Help —
weli| Edit Attributes
Edit Measurements
I Standard ASCII [nput -
S, Standard ASCH-Qutput
Ingert Row CrH s EiDGge Coefomnt
T Dzlete Row CrD
1
Save Measurements ~ Ctiri-S
Exit [don't save) Cri-X

T Measurements Units Ctrd-S

Length
—- Pumping Rate

Figure5-7

application you may select units for time, length and
pumping rate, and for the hydrographs application for
time and length. Figure 5-8 displays the units that may
be available for pumping rate (flowrate).

Figure 5-8 -

720
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5.3.

SELECTION OF
WELLS OR
SAMPLES OR

REDUCTION-OF A
'LARGE DATA SET

5.3.1.

TO A SMALLER
 SUBSET

Select Condition

5-6

NOTE. It is important to note that what you are doing in an
application is relevant only for calculations and reporting but
will not modify the system of units that you have taken either
from the default file with units, GWW.UNT, or have modified
and saved using the option Units from the Tools submenu.

This is one of the most important and attractive opera-
tions in the GWW system. Being programmed to run un-
der Windows and relying on Windows resources, a large
pool of memory and huge storage capacity, and espe-
dally counting on the processor.speed of 66 MHz and

~above, the GWW package has been programmed for
large data bases. Under "large" we-mean hundreds or -
—even thousands of wells or water samples. (If you intend

to run GWW on a 25MHz 3865X PC, you better limit
your data base to 100 wells.)

Working witha large set of wells may become inefficient
after a certain number. Yet very often we want to pay our
attention to an area, an aquifer, a parameter, or to certain
wells that differ in something from the rest. For example,
we may have 500 wells in our data base, but we wish to
create a map showing locations of wells in which one
specific chemical constituents has been identified. In ad-
dition, we wish to create a contour map of that constitu-
ent using only wells in which it was detected above a
certain limit. In other words, we want to eliminate from

the display all wells in which this constituentis less than ™~

the prescribed minimum.
How we doit?

We have seve=al ways for filtering the data base and
searching for samples/wells that satisfy a defined crite-
rion. These are discussed one by one below.

The-applications Master Data, Chemistry, Pumping

Tests, Hydrographs, Well Logs and Lithology, and Step .

Drawdown Pumping Tests have all Select Working Set

2l
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5-7

“option on the Data submenu. An example from the Mas-
ter Data menu is shown in Figure 5-9-In the example

Master Data | ; c:\gwdinew.gww]
n Units Report’ Make Random Load Map Help
Select Working Set

Delete Record
Select Entry Form

Standard ASCII Input b
Standard ASCIl Qutput
Printer Setup
Exit AlVFA ot
P70 | 665000.00 958000 .00
~ . Figure 5.9

shown the data base contains more than one hundred
wells. Identification of wells starts with either letter P
(for "Parcelamiento’ in Spanish), or with letter S (for
"Sistema de Riego Rio Guarico’, or, translated to English
‘River Guarico Irrigation System’). The selection crite-
rion built into the GWW permits you to use the identifi-

" cation name, or any other information in the data base,

whether it is a character or a numerical value, for reduc-
ing the large set of wells to a smaller subset.

The option Select Working Set is interpreted as follows:
send all other wells or samples into background, display
only wells and samples that will be selected, and keep
working only on this reduced set.

When you click on Select Working Set a box similar to
the one showrnin Figure 5-10 will appear. The difference
will be in that all wells would be shown as “selected
items". I, for example, you wish to reduce the set to only
wells belonging to the irrigation system, which are iden-
tified with the name SRRG-xx, where xx is the sequential
number of a well, you should do the following.
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Uaseiected tems Setecind tems

El_Fno
P-183
P-110
P-152
P153
P155 T
P-163

P-169
P170

P-166 —_—

X B 0 BT

Figure 5-10

1. Click on Unselect All The “Selected Items’ window
will be without any well. All wells are moved to the
left window, and the display looks as shown in Fig-

ure 5-10.

2. _Click on Select Condition. The dialogue box as
shown in Figure 5-11 will appear offering you to se-
lect a variable to use as a ‘selection condition’. The
variables are all data that make a part of your Master
data portion of the data base.

3. Click on the arrow next to the Well Ident field, and see
the list of parameters popping down. If there are
more parameters than the size of the window there
will be a slide bar on the nght side. This is shown in

Figure 5-12.

Variabie
well tdem N

_ Condltion Vaive

I —
[
fiFo =] [Francer

Figure 5-11

Select Condition
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. 4. Click on Well Ident, which was suggested by the pro-
gram as a defaultl and Select Conditinn -~
type under the Condi- Verisble
tion Value the equal sign |- fwell laem T

e in the left box and the
- - . combination S* in the Condition Value
right box. The program
permits you to use logi-
cal operators =,> ,< in [— Fgro] e
the left box, and wild- -
cards {(* and ?) in the
right box. In the case Figure 5-13
shown in Figure 5-13, the
- interpretation is as follows. Select only wells identi-
h fied with 2 well name starting with letter S regardless
—  of what follows after the first letter. You could have
used the second character in the identification name,

_ characters that you do notcare.
- 5. Select OK. Notice in Figure 5-14 the ‘Selected Items’
Unselected tems Salacted tams
ﬂ@_ﬁiﬂ SRRG-10 Fe]
P-103 SRRG-11 ,,:l
- P-110 SRRG-12 i,
P-152 SRRG-13 i
P-153 SRRG-15
N P-155 SRRG-16 1
P-163 SRRG-17
— B-166 SRRG-18
P-186% SRRG-19-
17D SRRG-2 :
(= Ka | SRRG-20 N
P-177- SRRG-21 1

e : " Figure5-14

window filled with identification names starting
with the letter S.

6. Select OK. You will be back in the Master Data main
menu, but the list of wells, which is normally dis-
played on the left side, will contain only wells start-

the third, or any, using wildcard symbols for the
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ing with the letter S, as shown in Figure 5-15. In ad-
dition, the number of wells, displayed on top of the
list, will reflect the altered working set content.

=
000 .00 959200.0C 8:.3%
= ™
- - —
—prregeretuasin AR EVER Win BRD ko VP O
—_— A S ""“;""" t 33\*“ iﬂ-%@.t&“ﬁ& fmA ‘-Mﬂ
i oot S e A
- -
— \
Ty T Figure 5-15

. You may use a double selection condition to select wells
-~ within a certain range. For example, if you wish to re-
duce a large set of wells to a smaller subset being located
within a certain area, you may select X coordinate as the
selection criterion, and type >= signs in the upper left
box, followed by the minimum X coordinate, and type
<= signs in the lower left box, followed by the maximum
- X coordinate. Only the wells in which the X coordinate
matches this condition will be selected. You may repeat
the selection procedure on this already reduced set, se-
lecting in the same way the Y coordinate for the selection -
condition.

However, there is a better way to select wells within a
certain area. This is explained next.

5.3.2. Selection froma  You will notice that in all but Mapping and Cross section
Map applications there is an option Load Map or Map on the
menu bar. This option is used to select wells directly
from a map. You create these maps in the Mapping ap-
plication, placing either all wells or aiready reduced set

5-10
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5-11 -

or selected wells to emphasize thematic purpose of

= Load Map 3T Ph

Sclect an existing map

maps.

When you se-
lect Load Map
option the dia-

logue box as
shown in Fig-

ure 5-16 will
be displayed.
The lower
field lists all
currently
available
maps. Re-

member that maps are ob;ects in the GWW system, and
each is associated with a name. In the case displayed in
Figure 5-16 there is only one map, named_basic-log,
.which contains locations and names of wells which may
have known lithology or well log. You may either type

hasicog

-

Figure 5-16

the map name (exactly as it is shown) or double click |

with the mouse on the map name. The-map will be dis-
played as shown in Figure 5-17.

Master Dats | ; C\gwitnew.gww)

Quta Units Beport Make Rendam Load Mep  Help

FES WIS

Well ldent

;huhﬁnp

 Zoomind
B 2oty
R

Figure 5-17
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Close
Zoom In
Zoom Out

Fit Wnd,

SeLIn.Rect.
SeLPoints

" End Points
Sel.In Area

_ End Point

End Area

Notxce various buttons on the right sxde -Their meaning
is as follows: -

Removes the map from the display.

Pérm.its you to enlarge a portion of the map.

Returns the display to.its rormal view. —
Redraws the map to fit the entire window.

Permits you to select wells within a rectangle.

5-12 ...

Permits you to select well points one by one.
Ends selection of wells point by point.

Permits you to selects wells with free hand, J:nakihg a
closed contour around wells.

Refers to selection of an area and is used to connect the
last point with the first point of a line making an area.

After the line delineating an area is closed, "End Area” .
command selects all wells within this area. -

One example using a rectangle is displayed in Figures
5-18 and 5-19. It is important to remember that prior to

Masb:: Datla | Cigwedine w.gww)
Dats  Units Beperl  biskr Rendom  Lasd plxp  Help
Well et T

P03
110
AE2
P-153
P155

163
166
P-168
P70
P17
P77
P18

R-180

P84
R85
P-138

|20
R200
p2os
P-205
R-207
R4
R71G
P18

Figure 5-18
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5-13

selecting wells_using a map, all wells should be unse-
lected so that only the really desired wells will make the
data set. In Figure 5-18 a rectangle is drawn by dragging
-the mouse from one point to another. The wells located

within this rectangle are displayed on the left side of Fig-""

ure 5-19.

Dwe Usis Bepen  hinie Pasdam  Lead Mos  Men

et et

Figures 5-20 and 5-21 display the selection process using
free hand drawing of an area around wells to be selected.
In this case the following steps are made.

~Figure 5-19

[ L L]

K6

i

JERSE34
9

- .'/_,_1

Figure 5-20
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S 1. From the Data menu bar option Select Working Set
is activated. '

2. Inthe selection dialogue box all wells are unselected.
o 3. Load Map optiohis selected.

4. The map named "BASIC-LOG’ is transferred into the
— ~ upper window and selected by clicking OK. The dis-
play is as shown in Figure 5-20 without the con-
toured area.

5. Sel.In Area button is activated.

6. Using free hand drawing with the mouse, a line is _ -
> made with several points around wells tobe selected. -
- The final point is close to the initial point. -

—_— 7. End Point (second from the bottom) is activated. T
8. End Area button is activated. ) '

The display is now as shown in Figure 5-21. You may
zoom in the map to make your selection more predise.

Master Data [ ; c:\qy
Make Random Load Map

- j_)_ata Units Report
Well ident
SRRG-15

SRRG-28
SRRG-3
SRRG-4
SRRG-5
SRRG-9
Figure 5-21
5.3.3. Selection of -
Wells -
One by One You may select wells one by one, without using a map,

in the following way.

5-14
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1. Activate option Select Working Set as before.
2. Unselect all wells. "

3. Click with mouse on a well on the left side (unse- -
lected) to move it to the select window.

4. Repeat the same operation with other wells that you
- want to work with. — '

This way isrecommended only if you wish to work with

a very small number of wells, for example, to create a

lithologic cross section with full control over what you
—— want to place on the cross section.

5.34. Working —

~ Group The-concept of a Working Group which is used in Chem-
- istry and Cross Sections applications differs from the
Working Set concept in the following. A Working Group

is a subset of a Working Set. Wells which will be shown

on a group diagram or display make the group. For ex-

ample, you may have a large database with hundred of

wells. You may have reduced this data base to a smaller

Working Set of wells belonging to a particular area. Say

that your Working Set comprises 40 wells. You wish to

present on a Piper diagram only 10 wells. You will create

a Working Group to be composed of only these 10 wells.

Or, another example. You may have the same 40 wells

with known lithology. You wish to place 6 wells on a li-

thologic cross section. You will create a working group

with these 6 wells that will be displayed on the cross sec-

tion. In both cases other wells making the working set
- will be still listed on the left side of the screen.

. You select wells for a working group in exactly the same
way as explained above. There is only one minor differ-
ence in the case of Chemistry application. There, the op-
tion on the menu bar is Map, followed by two other
options: Make Working Set and Make Working Group.

5-15
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Note that group display diagrams (Piper, Wilcox, Schoel-
ler) will not display what they are supposed to display
unless a working group has been created.

5.4. SETTING UP
PRINTER

Selection of printers and attributes related to printing is
normally a Windows operation. For this you go to Main
Windows menu, select Control Panel, then Printers,and -
configure the printer you wish to use.

In the GWW system you have an option Printer Setup in
—  every application. It is used to change the orientation of
printout, portrait (vertical) or landscape (horizontal), the
T printing medium, the quality of print, number of copies,
—- colors for a color printer, and many more. Actually, the
- GWW system brings a printer driver that had been con-
T figured as a default printer in Windows’ Control Panel.
Remember that you cannot change from within a GWW
application a default printer and replace it with another”
currently installed printer. If you wish to do so, you must
either exit completely from the GWW, or better, stay
within the application but temporary exit by using the
—tombination CTRL+ESC key to go to the task assign-
ment, select Program Manager, then select Main, and
Control Panel, then Printers. Change the default printer,
. close Control Panel
and return to the ap-
plication by activat-
ing once again the
task assignment list
(CTRL+ESC). Select Entry Form

. Standard ASCII Input
Printer Setup is an Standard ASCIl Output

option located on the Printer Setup
Data submenu of

Units Report Makenandnn
Select Warking Set

Delete Record

S Exit Alt-F4
every application.
The example shown Owner
in Figure 5-22 is from i
the Master Data Figure 5-22

5-16
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3.5. READING

FROM STANDARD
ASCITFILEOR " —

WRITINGTO . _

STANDARD ASCII

bl

FILE

5-17

menu. When selected the screen may look liKe the dis-
play in Figure 5-23. This is the printer driver’s menu for

the Hewlett Packard Laserjet ITI. You can access the same -
“driver’s menu from the Windows’ Control Panel.

— .|
- acrewall 1A
"_ HP Gitsal Tomet A

ASCTI or text files are prepared with a text editor or word
processor and saved unfermatted. This type of file con-
tains only the printable ASCII characters and the few
control codes needed for minimal formatting, such as
carriage returns and linefeeds.

ASCII files in the GWW system serve in two ways:

1. To save most of the information from the GWW data
base internal format in separate files that can be ed-
ited, modified, and input back into the GWW system.

2. To provide external connection with other data base
-formats such as dBase IV, FoxPro, Clipper, etc. There

is no direct import of other data base formats into the _

GWW system. However, every data base package
can, if programmed, export information in ASCII file
format. This information, modified to be compatible,
can then be imported into the GWW system.
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What can you save from the GWW internal files and
structures in an ASCII output file?

_ : — Here is a list of information that can be taken out of the
T GWW system or that can be directly written from within
- . the GWW into ASCII files. .

- 1. Data structures, such as Master Data structure file,
which is reproduced in Appendix B.

2. Entry forms, such as Chemistry application entry
form, which is also reproduced in Appendix C.

3. Reporting forms, such as Well Log reporting form,
T . - whichis reproduced in Appendix C.

- o 4. Master data for all wells that make working set. When -
o ___ youselecttoread the data from a standard ASCH in-
put file the dialogue box as shown in Figure 5-24 will
open prompting you for the name of the file. The

- same kind of the dia-

m logue box will be dis-
Emter Fic ame ‘| played, as shown in
Fiesame: fndsc | ["ex<] Figure 5-25, when you
Directry  CAOWD o] decide to write master
Fies: Dwecturics:

=

[a]

Hr)

[aa]

B
T " Ouipat 'o Standard ASCH File |

iumber of records i cAgwdimd.asc

13

Figure 5-24

data to a standard ASCII

file. Again you will be

prompﬁtd ftcl)1r the file

name. er the transfer . 9=

is completed there will Figure 525

be a message displayed

showing how many wells have been written to the
ASCTI output file. This should be a good practice to
back up the information entered into the GWW sys-
tem by creating output ASCII files, which then can be
used as input files in the case something goes wrong.

5-18
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“5. Chemical data for all wells that make working set.

" 6.

7.

8.

Comments that apply for master data are valid here
too. Every piece of information referring to the
chemical part of the data base will be copied to the
ASCII file. Constituents will be transferred in parts
per million (ppm)} or equivalents per million (epm)
depending on in which units they were displayed
when you have selected to copy them to the ASCH
file. —

will be saved as one

Water level measurements data
ASCT file for all wells. This file will contain all gen-

eral data identifying wells and all measurements.
The format of such a file is very strict, to make it con-
sistent with the output format of hydrograph data
files from the United Nations Ground Water Soft-
ware Version One. You must not modify this format
if you wish the GWW software to correctly input the
information. .

will be saved on the file-for-single-
test basis. This is to say that each pumping test will
be saved in its own data file. Actually the file will
containthree columns, one with time, another with
drawdown or level measurements, and the third one
with pumping rates. An example ofa pumping test
data file is also presented in Appendix D.
will be saved in an ASCII file on the

file-for-single-well basis, that is one data file for each
well. Only lithological data, including depth inter-

. vals, codes and description of lithologic units will be

saved. Again, the output ASCII file format for lithol-
ogy is made consistent with the Version One of the
U.N. Ground Water software.

9. In Well Log application there are two more informa-

10.

5-19

tion files that can be saved as ASCII files: codes, sym-
bois and textual description of materials filling
annular space of a well, see Figure 5-26, and codes,
symbols, and default description of lithologic units a
weil had been drilled through. These are specific in-
formation files and will be discussed in Chapter 10.
Well Logs and Lithology.

In Mapping application almost every component of
amap canbe saved as an ASCII file. For example, you
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“aradl g

:;; fziowdinew. pwwl

!

gnnulus
Hole .
Casing
Sereen

Constr. Units 11

Annulus Materials  Edit

U U | 949000.00 Standard ASCH input 7!
Standard ASCII Output 1
Concrete Block . scales
Dy Height - Ve rtical | Horzonta
" Figure 5-26

may create a line by directly digitizing on the screen

and save this line as an ASCII file. Or you may use

your digitizing tablet, create a line and save it in an
—ASC(TI file, which, then, may be used to input the in-

formation into the GWW system. More than one line

can be saved as one ASCII file. Each line is termi- 7

nated with /* characters on a separate file line. -

In such files the format of data input is free; entries are
separated by one or more spaces or a comma followed
by a space. You may type the information anywhere on
the line folowing the above convention.

You may save an entire grid in an ASCII file, using the
option on the grid submenu as shown in Figure 5-27. The
- grid, which is actually a gridded Iiodel, associates a nu-
meric value with every node of the model network. This
value can be land surface elevation for the grid model of
the ground surface, a water level elevation, total dis-
solved solids, a content of a constituent, or anything
from your data base that has a numeric value associated
with the location of a point (that is, with X and Y coordi-
nates). Such files can be used as input data files to mod-
eling software such as MODFLOW, U.N. GWMOD, etc-

5-20
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You may save areas and random points. This last data
file is the basis for creating contour maps. One example
of a random data file is presented in Appendix D.

As before, this file is written in the free format. The col-
umns have the following meaning: X coordinate, Y coor-
dinate, ground surface elevation, and well identification.

The attractive possibility is to create an ASCII file with
four such col- -

umns of num- |
bers and char-

- Mapping {cAgwdinew.q
Map BSLE Random Area Line JYext Help

New Grid
.aCt-er.’ and New Grid Like:.
inputitinto the Q1d Grid
_GWW for fur- FED R T
ther prOCESS- SPE LaTEY L

TTing: creating a__
map, making
contours, add-
ing color inter-
vals to the
map, =and
printing the
map.

Edit N3

11-A text file
with the text to
appear on a
map can also
be saved as an .
ASCT file, Fig- Figure 5-27

ure 5-28. The i
text will be identified with all attributes required for
fonts, colors, alignment, angle od plotting, etc.

5-21
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Add Texts to Map -
Edit Texts Parameters

Standsrd ASCIl input
p Standard ASCH. Output

= A A
- —— ol '
- 3 |~ -
: o ~Figure5—28
sdditional Not ASCILFil

(a) The format of ASCII input.and ASCII output files is
identical. In other words, what you save as an ASCII
output file from within the GWW system, you may
use as an ASCII input file to the same or another data
base created with the GWW program.

(b) You may edit ASCII files created by the GWW pro-
gram, but in some files it is important to keep the
same data format, while in other files it is not.

(c) When the GWW program saves data in an ASCII file, __
it may add underscore characters to fill some gaps in
the information. It is important to keep these charac-
ters in the files in order for the GWW to read them
correctly.

(d) Master data and Chemistry applications will create a
very specific first line in the ASCII output file. They
will list all entries according to field names from the

- data structure and place these field names within an-
gular brackets. The program expects to find these
same entries in numeric form in the lines that follow.

5-22
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5.6.

CREATING-

RANDOM MODELS -

5-23

With this convention, the program interprets the nu-
meric data entry and relates it to well identification and
chemical constituents. You may edit this just like any
other ASCII file, but exercise some caution.

The Random Model is an option which is built into every
application of the GWW package and which prepares
data for creating contour maps. You may create a ran-
dom model and consequently a contour map, of gvery

in the data base which is associated
with the location of wells, that is with X and Y coordi-
nates.

The option Make Random is located on the menu bar in
every application. When invoked, a dialogue box will
open offering you to choose from the list of space-distrib-
uted parameters. The list will contain only parameters
specified for this application, plus parameters from mas-
ter data application. Thus if the Make Random option is
invoked from the Chemistry application, the list will
contain all chemical parameters, total dissolved solids,
hardness, alkalinity, conductivity, even pH, plus X, Y, Z
and eventually Zm (elevation of measuring point).

This is a very attractive option, since in using it you may
create a contour map of every parameter of interest. For
example, if in the Chemistry application you have en-
tered toluene as a data base item you may create a tolu-
ene content contour map, showing toluene in ppm or in
epm. Of course this option, coupled with select Working
Set option described earlier, makes possible the creation
of a location map showing only wells in which toluene

has been detected and add toluene content contours to -

such a map.

The Make Random.option is different in the Hy-
drographs application in the sense that there you are
prompted for a certain date for which you wish water
level medsurements to be taken (or interpolated if miss-
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- the random point file

5-24 -

ing on that date). Once
you supply the date
(month, day, year) the
rest is the same as in
other parts of the pro-

gram. I

One example is shown in

. Figures 5-29 and 5-30.

When Make Random
option is activated from
the Chemistry applica-
tion, the display list is as
shown in Figure 5-29.
Notice the side bar since
the list is too long to fill
one screen length. When,
in this example, the TDS
(total dissolved solids)

parameter is selected, the program scans all wells and .

Random Md!. Varisble [

Figure 5-29 -

samples, reads X and Y coordinates and prompts you for .. -

name as shown in
Figure 5-30. By de-
_fault you will be of-
“fered the name of
selected parameter
which you may con-
firm or change.

The random point file
is an internal file

which is used then in
the Mapping applica-
tion for creating vari-
ous thematic maps.

Figure 5-30

There, its content may be savcd as an ASCII file. As dis-
cussed earlier in this Chapter, such an ASCII file will
have four columns, with X and Y coordinates in the first
two columns, the TDS values in the third, and well iden-

tification name in the fourth colu_mn
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5.7. EDITING A

TABLE AND _
ATTEMPTING TO

ESCAPE WITHOUT
COMPLETING
EDITING

5-25

In several applications you may be editing input data in
a table. These applications are: pumping test, step-draw-
down test, grain size curve, and hydrographs. If you.
open a table with the measurement data and attempt to
activate another option, such as display or fit while still
in the editing mode, there will be an error or warning
message as shown in Figure 5-31. You may then either
cancell this .attempted operation, save data before the
operation is exe-

cuted, or exit the”

table without sav- - B
ing the newly ed- _ - - - '

ited data. W You are editing measurement data
Save or Exit data before this operation,
or
cance! this operation

Figure 5-31
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CHAPTER 6

6.1.

GENERAL

6-1

MASTER DATA APPLICATION

The Master Data application is the heart of the whole
system. Every well, entered from any application, ends
up in the Master Data application. It serves a kind of
housekeeping for the information that is shared among
applications.-

The Master Data apphcatmn is intended for entering
general information for -wells,-water points, and/or
water samples. This information is generally the follow-

ing:

Well identification, w}ﬁch can be any combination of
characters and numbers, up to the size specified by
you (or the program’s default) in the file structure
tool.

~X and Y coordinates that uniquely locate a well, a

water point and/or a sample.

Z coordinate, or ground surface elevation, or an ele-
vation of any other point on the well that has been
surveyed, measured or taken from a map.

Coordinate of water level measuring point such as
top of casing, top of concrete block, etc.

Name or location, other names for a well, and the
like.

State, regmn, province, country, or a county; one,
more than one, or all of these. —

Owner of well.
Year of construction.

Relatlonshxp of the well to: river basin, hydrologic
unit, aquifer system, municipal water supply
scheme, landfill momtonng system, irrigation sys-
tem, etc.

)
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e Use of well. _
¢ Equipment installed.

e Number of the topographic map to which the well
belongs. |

One especially convenient entry would be one character

code {Yes or No) specifying additional information

about this well. For example, if you want to have a quick
overview of all wells in the data base that have a water
level monitoring record, you may add a field into the
Master data structure which will prompt you to entér
either Y (for Yes) or N (for No). The name of the field may
be as follows: Water Level Data Available? This code can
then be used to reduce the data base to a working set of
wells for which a water level record exists. Thus without
switching to the Hydrographs application you may cre-
ate a map showing locations and names of all water level
recording wells. :

Similarly, you may want to have a coded field for lithol-
ogy, chemistry, pumping tests, etc.

6.2. RELATIONSHIP _Depending on what you have entered on Entry Forms
BETWEEN MASTER

DATA AND OTHER
APPLICATIONS -

6-2 .

for other applications, some of the information from the
Master Data part of the data base will be copied to other
application’s entry forms. For example, you may have
selected to-have on Entry Form for Chemistry the coor-
dinates and location/description of wells. If this infor-
mation is typed in the Master Data application, the same
information will be directly copied to Chemistry Entry
Form as soon as you type the Well Identification name
within the Chemistry application of a well that exists in
the Master Data application.

Conversely, if you are satisfied with entering general in-
formation for a well consisting only of its coordinates
and elevations, leaving the field on its location, local
name, or description blank, you may enter this informa-
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tion under the Chemistry application and it will be cop-
ied to the Master Data application next time you work
with it.

You may begin inputting data in any application, not
necessarily in the Master Data application. When you
- have finished, you may switch to the Master Data and ___
-~ notice that all wells that you entered in the other appli-
cation will be found in the Master Data application as
— well. This is the relational aspect of the data base.

= _ The screen display of the Master Data application may
look as shown in Figure 6-1. The left window contains
the list of all wells that are currently in the data base.

‘_“ - . YT Mtk T | TR ERET sleced] G v | v

e

R

Municipa] Weter Supply ®Well in El.Ffrio
i =" Grwahe! Surtace Ewpv ey P B,
950000.00 3.3 w3.31

Figure 6-1

Please note, however, that only the wells that you have
selected as the Working Set will be listed. The program
remembers what you left last time you worked with the
data base. If you closed the data base working with a

6-3
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‘reduced Working Set, that is what you will find next time
you open the data base.

Most of the screen is occupied with the Master Data En-
try Form. As you type the information, you can move
from one field to another using either TAB key or EN-
TER Remember that information is not saved unless you
press TABor ENTER. One entire well is saved only if you
answer all prompts (fields) on the Form, or if you press
the PAGE DOWN key. As soon as you press the PAGE
DOWN key, you will notice that the identification num-
ber of the well will appear in the well list window.

- To move forward in the form use the TAB key. To move

‘backward use the SHIFT+TAB key combination. To

move from one well to another use PAGEUP or PAGE-"

_DOWN Alternatively-to finish entering information for

6.4. OPTIONS ON
6.4.1. Data Submenu
6-4

" a well, press PAGEDOWN or PAGEUP. One well on the

list of wells window becomes highlighted. Now you
may use arrow keys to move up or down. To select a well
you may always click with the mouse on its name in the
list.

The following options are available on the Data sub-
menu:

Select Working Set. This is explained in Chapter 5, sec-
tion 5.3.

Delete Record. This is used to delete an entire record
from the data base. However, deleting a well from the
Master Data application will not delete this well from the

. data base, if the same well is used in some other applica-

tion. Remember this is a relational data base. The infor-
mation about the well is still written to another
application’s base and transferred to the Master Data ap-
plication for housekeeping. If you wish to eliminate a
well completely the best way is to delete it from applica-
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6.4.2. Units
6.4.3. Report
6-3

~tions other than the Master Data. When it disappears

from all applications, only then you should delete it from
the Master Data.

‘Select Entry Form. You may have more than one Entry

Form in your data base. Prior to inputting data you
should select an Entry Form. When you activate this op-
tion a dialogue box with all available entry form names
will be displayed for you to choose from.

Standard ASCII Input. This is explained in Chapter 5,
section 5.5. It is used to import data from other pro-
grams, such as dBase IV, provided they are saved as a
standard ASCII file and that they follow the GWW.con-
vention of input. Using this option you may enter many
~ wells at once without using the Entry Form.

~ Standard ASCII Output. This is also explained in Chap-

—ter 5, section 5.5. It is mainly used to back up your data

base.

* Printer Setup. This is explained in Chapter 5, section 5.4.

It is a standard Windows routine which displays the dia-
logue box of the printer driver that you have selected to
be the default printer in Control Panel of the Windows
Main Menu.

Exit. Selecting this option or pressing ALT+F4 will termi-

nate the work in the Master Data application and return
you to the GWW main menu.

Units are discussed in Chapter 5, section 5.2.

The following options are available on the Data sub-
menu:

e Print Report " -

e Select Table Form

e Select Record Form

6
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6-6

- There is a line separating the Print Report option from

the rest. In the Master Data application, and in most
other applications, you may want to print the informa-
tion for each well on separate pages, or group all the in-
formation for all the wells on one or more pages. The first
option would be printing a record, and the second print-
ing a table. —_ - -

Grouped information may be printed in a table like the
one shown in Figure 6-2. An individual record for a well
may be printed in a record form as shown in Figure 6-3. _
Both of these forms can be designed using Tools on the
Main menu bar, and selecting Report Forms Editor as

en

Form Editor E—d\nmm - N e 3]
Form MewFicki Atributes QOptions Help
Coordinmies

Tvoe:

Figure 6-2
explained in Chapter 3. e

The ncrmal procedure in printing a report would be to
choose between one of options: Select Table Form or Se-
lect Recr.rd Form, and then select Print Report. For ex-
ample the report as displayed in Figure 6-2 was printed
using the following sequence:

1. Report.
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6.44.

Make Random

6-7

>/ 0% 14 (UK Free Form Ediws [c\qwdinew.guw| bl
Fetm  NewFicld Amvibutes  Optons  Help
— T T
Standard

T —
e ———r—

. Magter Data

e
( e

Ao it '.Q; e S
ww» S npnied? mﬁ&“

Figure 6-3

2. Select Table Form. The dialogue box opened suggest-
ing only one reporting form with the default name
Coordinates (this is a pre-programmed part of the
GWW.000 template).

3. The name Coordinates was double clicked.
4. Print Report option was then selected.

This option is discussed in Chapter 5, section 5.6. It is one
of the most important options provided by the GWW
system. Normally you would want to produce a location
map showing all wells contained in the data base. To do
this, activate the Make Random option, select Z, the
land surface coordinate; if available for all wells, or any
other distributed numerical parameter that may be
known for all wells (such as X or Y coordinate), and =re-
ate a random model. (Random Model is a misnomer in this
early stage of the discussion. Using this option you only
create a file which contains random points and their X
and Y coordinates, well identification and a space-de-
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pendent numerical parameter. Only in the Mapping ap-
i plication you will create a gridded model from these ran-
dom points.)

6.4.5. Load Map This option, which is discussed in Chapter 5, subsection
5.3.2, is also one of the most important features of the
GWW system. It permits you to reduce a large set of
wells to a smaller set by directly selecting from the map.

646. Help  _ This is a context-sensitive help which contains most of
— the explanations, procedures and routines that are appli-
<able to the Master Data application.

« T NOTE. Carefully evaluate what you will store in the Master
= Data application. When you backup any application, say
' chemistry, all data entries coming from that application plus
from the Master Data application will be copied to an ASCII
file. The ASCII backup for chemistry may become unnecessar-
ily "loaded” with information from the-Master Data applica-
tion if you keep in the latter too many entries.

On the other hand, well logs application will not backup data
entries which have not been foreseen by the programmer. For
example, even if you prepare data entry fields such as elevation
of a stratigraphic unit, or thickness of another unit, etc., the
option Write to STD ASCII File will not copy this information
to an ASCII file. If this information is maintained in the Mas-
ter Data application, it will be backed up in and ASCII file.

6.5. WARNING  Try to keep the number of fieid entries within the Master
Application to a minimum. Thds is because all Master en-
tries will be copied to every other application’s ASCII
backup file. For example, backing up the Chemistry, you
will copy not only cations and anions, and all other
chemical constituents, but also all Master data.

6-8
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7.2. MAIN MENU
BAR AND MAJOR
OPTIONS

7-1  _

- CHAPTER SEVEN -CHEMISTRY APPLICATION

In the Chemistry application you can do the following:

1.Create the chemical portion of the Ground Water Infor-
mation System (GWIS).

2.Display on the screen the following diagrams: STIFF,
PIPER, WILCOX and SCHOELLER.

3.Report chemical data in tables and graphs.

4.Add a locahon map to your reports.

5.Prepare data for contouring, create internal files w1th

random points to be used in the Mapping application for
gridding and contouring.

The main menu bar for the Chen;stry application is

shown in Flgure 7-1. The screen is composed of three

parts:

:Cheniistry f; tgwihtest2

D Is BReports QOptions Map Make Random Help

Well ident

Identification Data
Well Ident Descnpton

. Figure 7-1

1. Menu bar with ﬁlajor options.

2. Well Identification window on the left, with the list of
all wells/sampies.
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3. Entry Form for data in-
put or editing. -

The list of wells is en- ~
larged in Figure 7-2. You
ch may move and resize this
' window using Windows—
option for moving and
resizing windows. With a
— large number of samples
in the data base you may
need to use the-side slide
- . bar to select a sample of
- interest. ~

- N The Entry Form is a de-
fault form prepared by the
programmer. You may se-
lect one of your own

S L1 |

- forms with cons’_cituents other than the ones shown in

— AL Identification Deta
Vel idert De=crpnon
P-110 Production Well 1o Lot 110
Input Data -
_ Ca Mg Na K Fe
13.23 20.20 18.77 1,17
] HCO3 [olox] SO a
131.79 24.30 .05 4.25
NQ3 NO2 PO4 F B
s02 oS Hardness Allcaiwaty Corxuctvey
218.00 270.00
pR
8.30 Computed Data
SAR Canons Arvons Balance Eror %
. 7968 .22 3.09 4.09
Figure 7-3

7-2 .
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Flgﬁ.re 7-3. The Entry Form is also a window. You may
move this window and resize it if you wish to place it on
a more convenient place on the screen.

= ‘Note. By default, the Entry Form is set to accept data as parts

per million (ppm). If you prefer to input epm go to Options
first and click on Show EPM Values.

7.3. DATA SUBMENU . -

— - LETEN Diagrams Reponts Options
- - T . Selech_ng the opﬁon Make Nata Group
DATA from the | SelectWorking Set

menu bar will bring Seiect Entry Form  _
the pop-down sub- | pelete Record CuhD )
menu as shown in g o en g
Figure 7-4. By nOW | gtandarg ASCII Quiput

you should know | oid to Std. ASCIl Conversion
the function and

Printer Setu
use of each of these — d oiFe
commands. Most of ot
it was explained in _
Chapter 5 Figure 74

The only command that has not been mentioned is Old
to Std. ASCII Conversion. This is a routine which con-
verts the chemical data base created using the United
Nations Ground Water Software package (UN/GW, or
Version One of the UN. Ground Water software). With
this option, numerous chemical data bases created with
Version One can easily be transferred into the GWW soft-
ware.

You should be careful in selecting this option. It works in
corjunction with the option Standard ASCII Input. First,
you should convert from your old UN/GW data base
into an ASCITI file using Old to Std. ASCII Conversion,
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As shown in Figure 7-5, the

74. DIAGRAMS
7.4.1.  Stiff Diagram
7-4

then you should read this ASCII file using Standard AS-
CII Input. However, remember that chemical data may
come as parts per million (ppm) or equivalents per mil-
lion (epm). On the menu bar-of the Chemistry applica-
tion you will notice Options next to Reports. There you
must select option Show EPM Values since the option
Old to Std. ASCIH Conversion will always create an AS-
C file'with constituents in epm.

Chemistry application cur-
rently has the followmg dia-
grams: —

Piper Diagram
Wilcox Diagram -
Stiff Diagram
Schoeller Diagram

o gger Diagram or trilinear

Diagrams

L Wcox Ya amoru'nga-

tion
S’HFE Dia gram _ _
e SCHOELLER Diagram. —. Figure7-5

In addition to the explanation

that follows in this Chapter, Chapter 16 Customization
explains how to customize each of these diagrams, both
for display and for print. Under the customization you
will be able to select colors for each part of the diagram,
select fonts (family and size), and select colors of labels.
You will also have a chance to replace the words selected
by the programmer with your own, in English or in any
other language. )

The STIFF Diagram is named after H.A. Stiff, Jr. Thisis a
single sample graph displaying graphically major cat-

ions and major anions. On the screen you will see only

the graph but on the reporting form you may have all
constituents (major, minor, rare, trace, contaminants,
etc.) printed in a table, plus you may have a small loca-

)53
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tion map showing the relative position of the well being
displayed. One example of the screen display of the
STIFF diagram is shown in Figure 7-6.

Figure 7-6 -—

7.4.2. Piper Diagram Named after A M. Piper, the trilinear diagram presents
graphically a group of analyses on the same plot. Figure
- 7-7 displays the upper part of the diagram, while Figure
7-8 displays the lower part with identification of
wells/samples. The numbers on the left, 1 through 9 and
letter A are codes that appear on the diagram itself. Next
to these are well or sample identification names. You
may display on one Piper Diagram as many samples as
you wish, but the display list with sample identification
may become crowded or may go beyond the page for-
mat: Th:2 number of samples you may actually display
will depend on the report format you have selected, and
on the font size you selected for printing the identifica-
tion. With fonts as small as 8 points you may safely dis-
play and print up to 40 samples, aligned vertically in
four columns containing 10 samples each. (If you select
a larger font for labeling, fewer samples will be dis-

1
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7.4.3.

- _ played.) Of course, you may always use larger paper or
use landscape orientation.

Ca+Mg

COHCO,

MB
M1
ME
B
SRR5-0
SR
SRRG-2t

— OF M e LY R e

Figure 7-7
g
¢
A
§
{
D
E

Figure 7-8

FRG13
SRRG0
RGN
RRG18
SRG9
FRo2

RGN

— e = @ ™

SREN
$RG2
SRGL
SRRGH
SRRG-%
e
SRE-E

Wilcox Diagram WILCOX Diagram is named after Wilcox from the U.S.
Department of Agriculture. This diagram is used in
studying the suitability of water for irrigation purposes.
High content of exchangeable sodium is highly undesir-

.able for agriculture, as is the high total dissolved solids
content, expressed as conductivity of water. An example
of a screen display of the Wilcox diagram is shown in

Figure 7-9.

7-6 -
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Schoeller

7.4.4.
Diagram
7.5. TABLES
7-7

el -
St LI-"-) - -} 1000 =z
r——— - —p—— r—— -
e —=
Hon E -]
e E ] —
=B -
ETS q
L1
Y =2
= -
o Y —
- e -t
o [ o2 - -
[
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- “‘-—-\___:
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— J [ e———— ! Hoh i ven ugh |
. — Smdans By v
a LRl | hd L Lt )] -] L LT =3 - = 2D
2 mva0 - - aame1™ a2 emmo.TO CE LT X ]
a reox o ammo O F  eEmmo1 - SEARce.w
- Py A SRRC-1T o SAmO-I2 M eARG.s
T SRRO.1O a sare.Tw H SRR N BARG.T
© eRmO-11 c  aRRo.19D 1 smRO-x4 o SARO-@

Figure 7-9

The SCHOELLER Diagram, named after professor
Schoeller, is a group diagram displaying (1) the total con-
centrations of major cations and anions in both ppm and
epm, and (2) the relative water composition for many
samples. Because of the graphical limitations of lines
(solid, dashed, dashed dotted, and dots on the line} it is
not advisable to display more than 10 samples on one
Schoeller diagram. Read also section 7.6. Options. One
example is shown in Figure 7-10.

You may report or print data from the chemical data base
in tables. Two table forms are designed by the GWW pro-
grammer as defaults for reporting major cations and ma- .
jor anions in (1) equivalents per million (epm), (2) parts
per million (ppm). Their default names are Tableepm

/36
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|

7-8

“and Tableppm. Both are set to report in the landscape

orientation.

You may also design your own table reporting forms se-
lecting any constituent and /or parameter that you may

Er = o= - o:
H == = - .- =
r : @ iy =m
bt 3 [ ). R
bs -] - - = = *1 ~—
3 - P
N L oo L - o]
= © = an N o=
3 = . 1
= » - - -
| 2 L @ - = : a e
. - . -
r“:- _: o _——
- = =
3 L -
b1 L 2, - _ o o .-
| &2 43 F=” = br e e
1 e
 5s & [ = | o o5 4 e
} O e = oE -
Qs i 04
L] - - £ 034
L3 " ::
| o2 L NET 1 o3
= b b e =n
5 *
m1 L 2 1y ;‘ - Lo AL
] [N B Ls am ]
t 4 %, -
aor L83 AN = z'
b nos [ oy L E
ans bd, - 08 . A \a’ ~ ¥ aos
oo Eg - os i [_f‘$ ~ tape -
L am  as St o S - am
[ s oy os %
} am o oy — am 4
as =5 as -d-._\ E""
| w ru\t ar
PO+ 4 por
L oot . ) ao J
= ca ™o na o so, HCO, EPM
Figure 7-10

have in the data base. However, be careful in selecting
the units of reporting. In the GWW system chemical con-
stituents have simple chemical names such as Ca for cal-
cium, NO3 for nitrates, etc. If displayed like this they will
be reported as equivalent per millions. To distinguish
epm from ppm for the same constituent, the GWW sys-
teri adds ppm after the parameter name. For example
Ca will be calcdum in epm, but Cappm will be calcium in

- ppm. You may place either or both on the same table

form. One such reporting form is reproduced in Appen-
dix C. For advanced users of the GWW software, addi-
tional explanation of format and attributes is given in
Appendix C.
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7.6. ~ REPORTS
When activated, the re-_ L
port option displays a  pisningnn
_ . pop-down submenu as  priat Schochier Dingram
_ shown in Figure 7-11. g pper Disgranm
-~ Thereisadifferenceinse- . SaveWitx Diagam
lecting to print using one  Seve S Diggnm |
N of the four commands s'_" sm_'"ﬂ Dagran po— —
_listed in the upper rectan- ::?;’;"9 S
gle. When these print  pinRecont Den Pos ;
—commands are activated,  PriotNonstandard Report
the program will assume A
- " that you want to use Fi ‘ ,
standard printing or re- 1gure 7-11
_ porting forms. You will
not be prompted to select a reporting form, as you will
be if you select one of the lowermost four options. Also
the program will print only samples-in the working
. group in the case of group diagrams (in upper rectangle).
For example to print a STIFF diagram, you should select
the sample you want to print by moving the cursor
within the sample list on the left, or by using PageUp or
PageDown if you are in the Entry Form window. Once
you select the sample you have two options:
1. Select Print Stiff Diagram on the Reports menu. The
standard reporting form will be used. A
2. Select Print Record Data. The dialogue box will offer
you all available'repérting forms for the STIFF dia-
grams. Select one of these and the program will print
it accordingly. -
Using the commands from the lower rectangle permits
you to select (a) the diagram to print, (b) the reporting
form for that diagram, (c) the table form for all or a group
7-9
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of constituents in the base, and (d) one of nonstandard
reporting forms intended for mixing graphics using
more than one application.

If you select Print Working Set, all forms designed by

7.9.

OPTIONS

7-10

you or by the GWW programmer will be listed in a dia- .
logue box, permitting-you to choose from any of them™™
For example the list will include, by default, the dia-
grams such as Piper, Wilcox, and Schoeller, plus any
other table form or alternative designs of diagrams that
you may have created. You should be careful, however, -
not to select Print Working Set for a Piper diagram if you
have more than 30 samples in the set. Likewise, it is rec-
ommended not to print more than 10 samples on a
Schoeller diagram. In these cases, you are advised to use
the command Print Group. The options Print Working -
Set and Print Group are identical except for the content

of reporting. -

You may also save any graphics that is currently dis-
played. Depending on which type of graphics is dis-
played you will use Save Piper, Save Wilcox, Save Stiff,
or Save Schoeller Diagram. GWW will then open a dia-
logue box prompting you for the name of the drawing
and for its dimension. You may print such a saved draw-
ing using the Print Nonstandard Report option from
this or another apphcanon

The GWW software uses a special external file to convert
between ppm and epm values. This is a simple ASCI
file, named by default PPMTOEPM.TBL, the partial con-
tent of which is shown below and its full content in Ap-
pendix D.

e Ca 0.04990
e Mg 0.08224
e Na 0.04350
e K  0.02558

e Fe 0.05372
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e Mn (0.03640
HCO3 0.01639
CO3 0.03333
SO4  0.02082
Cl 0.02820
NO3 0.01613
PO4 0.03159
Si02 027750

. Note. You may add more con- —.
= _ . stituents and their conversion
-factors. The ppm values when Map Moke Ran

multiplied by these factors con- p
vert to epm values. | Stew Eew Values

Set Max. Balance Error
Set Schoeller Range

‘ Depending on what you have

— currently on your display, you

—may switch between ppm and
epm at any time. The sub- ,
menu with these options is - Figure 7-12
shown in Figure 7-12.

Set Max.Balance Error is another option which permits
you to override the default built in the program. STIFF
and PIPER diagrams will not calculate and display if
there is an imbalance between sum of cations and sum of
anions. By default the maximum permissible "imbal-
ance" is set at 10%, but you may assign your own crite-
rion using this option. When invoked, the dialogue box
will be displayed as shown in Figure 7-13.

= 118 AM
Enter maxdmum cations-anions balance

error 3]

——

Figure 7-13

7-11
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7.8.

7-12

Set Schoeller Range is the option which permits you to
change the vertical scale of the Schoelier diagram. By de-
fault, the range is set from 0.1 to 400 epm. The upper
values are sufficient to display the sea water salinity, but
are too high for an ordinary ground water sample. You

will probably want to reduce the upper limit to some 30

epm, and also reduce the lower limit to 0.01 to display
the smallest concentrations. When invoked this com-
mand first prompts you to set the minimum value for
Schoeller diagram,-as shown in Figure 7-14, and then to
enter the maximum value for the same diagram.

Enter minimum value value for Schacller

diagram [EPM)

— =

Mg
; 3:? ¥ .ﬁ.\‘ug # i
ol 2 S

Figure 7-14

- [SE Make Random Help
The Map option per- Load Map
mits you to select Make Data Group from Map

wells or samples di- Select Working Set from Map
rectly from the map.

The submenu for Map

is shown in Figure 7- Figure 7-15

15. You may create

one or more maps showing locations of all or selected
wells, water points or samples using the option Make
Random, then the Mapping application in which vou ac-
tually create a map.

To select wells directly from a map you should follow the
sequence:

16!
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1. Select Data on the menu bar.
2. Choose Select Working Set.

3. Click on Unselect All torremove all wells from the
R — . selection list. .

4. Click on OK.
5. Select Map on the menu bar.

6. Select Load Map and select one of existing maps, the
names of which will be listed in the dialogue box.

7. Depending on what you want to create a working
Co group or a working set, select one of options Make
-Data Group from Map or Make Working Set from

Map.

— . 8. Use one of methods for selection of wells from the
map: area, points, or rectangle. If you choose the op-

—_ tion Select Points you must terminate the selection
clicking on the button End Points. If you choose se-
lect Area you must terminate the selection clicking
on End Area. Do not forget to close the area by select-
ing End Point. The option Select In Rectangle auto-
matically closes the operation of selection. Notice
that selected wells are listed in the selection window
on the left side.

9. Select Data.

10 Select Make Data Group or Select Working Set, de-
pending on what you have decided to create. You
will notice that all the wells that were selected from
the map are still displayed on the left part of the win-
dow under "Unselected Item". Confirm the selection
by clicking on Select All.

11. Click on OK.
g A - _';.,

79. MAKE RANDOM -

This option is explained in Chapter 5, section 5.6. In the
chemistry application you may create random models
for every chemical parameter, every constituent, for total
dissolved solids, alkalinity, hardness, pH values, for to-

7-13
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tal anions or cations, for sodium absorption ratio, or, in
short, for every space-dependent item which has a nu-
- merical value. This in turn permits you to create a con-
tour map for every such parameter.

Random Mdl. Vanable

When this option is invoked the
dialogue box, like the one shown
~_ _in Figure 7-16, will be displayed.
- ~ Thebox lists all space-distributed
e parameters from the chemistry
application and-the master data
- ‘ application. When you select a
) parameter of which you wish to
—  create a random point internal

file, all wells or samples in the cur-

rent working set will be scanned

- and included into the random

points file, provlded they have Xand Y coordmates

Ft'gure 7-16

7.10. HELP

The final option on the menu bar is Help. This is a con-
— text-sensitive Windows-written help which explains al-
most everything explained in this manual.

T T 911 EXAMPLE | EXAMPLE THREE

This is Example number three. The first task is to create
a new data base with the followmg constltuents in the
base: -

e TDS
e pH
e Conductivity

e Toluene
Phenol

[ ]
e Benzene N
e Iron

7-14
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7.11.1, Create a New

Data File
Structure

The second task is to transfer the following data into the
base:

— @ Well Identification - MW-1
® Description - Monitoring Well at Farmland Landfill -
TDS = 466 ppm
H=8.2
onductivity-=412 micromhos per cm at 25°C
Toluene = 4 ppm
Phenol =

Benzene = 2. f pPpm
Iron =2.4 ppm

. You must follow the steps:

1. Create a new data file structure.
2. Create a new entry form.

3. Type data into the entry form and the data base.

. Start GWW and select New GWW Data Base.

Give the base the name FARMLAND.GWW.

Select Tools.

Select Data Structure Design.

Select File.

. Select Old.

. Select Chemistry.

Move the cursor to Ca and click on the button Delete.

. Rzpeat with all constituents, deleting one by one. Re-
tain only Well Ident, Fe (Iron), TDS (Total dissolved
eolids), pH, and Conductivity. What remains may
look as shown in Figure 7-17.

@ N U R W N

W

10. Click on New.

7-15
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7.11.2. Create a New
Entry Form

7-16

11

12.

13.

oo Rl Sleadure T s T T e )

Tt T T wwiL
Fe 10 dm{led) Fixed 2

FTuS 10 Nox(Uad) Fized 2
|Coaduataiva Ty 10 Nom{Uad) Fixed 2
pd 10 sum{Usd) Fixsd 2

Figure 7-17

In the dialogue box type Toluene in New Field. Re- -

place the default field length of 10 with 6. Click on
Numeri¢. Replace the default number of decimal
digits (2) with number 3. Click on OK. Notice that
Toluene has been added to list of constituents on the
last line.

Do the same for Benzene. Click on New, type Ben-
zene for Field Name, 6 for Field length. Select Nu-
merical for Data Type, and change 2 with 3 for
Number of Decimal Digits. Click on OK.

Do the same for Phenol. The list of constituents
should look as shown in Figure 7-18.

14. Click on OK. The changes are automatically recorded

.
12.

in your new data base.
Click on File, then on Exit.

1. Select Tools.

2. Select Data Entry Forms Editor.

3. Select Chemistry.

4. Select Form. .-

5. Select New.
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7.11.3. Create Data
Base Entry

7-17

Wel,
Fe 10 Nuom(Umd) Fiesd 2
[Tos 10 Soa(Und) Fized 2
|Cendestavaty 10 Wum(lad) Faxwd 2
1 10 bum(Usd) Faxed 2
[Tolusme 1] Mum(Usd) Fizsd 3
| Bt zame 6- ¥ua(Und) Fized 3
Pasaol (3 MNun(Uad) Frxed 3 -

|:~:‘:xm  FrEaT [Fheteter

~ 7 Figure 7-18

6. Select first New Field; Header, and type EXAMPLE
THREE ... New Chemical Data Base. Enhance this
field by addmg border, changing fonts and other at-
tnbutes

7 Click on Well Ident from the hst on the left side. See
where the field is placed on the form. Move if you
wish to another place. Change the default size, add
border, change font to 12 or 14 points, boldface.

8. Click on Description. Change attributes if you wish.

9. Click on pH, then on TDS, then on Conductivity.
Continue by selecting Toluene, Benzene, and finally
Phenol. The form may look as shown in Figure 7-19.

. 10. When satisfied with the content and layout, click on

Form, followed by Save As ... Confirm by double
clicking on Standard.

11. Click on Form, and on Exit.

1. Select Applications.

2. Select Chemistry.
3. Select Data menu.

4. Select New Entry Form, and double click on Stand-
ard.
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Ui

7-18

Figure 7-19

. Start typing, MW-1 in the Well Identification field,

followed by TAB. Continue with the description
field, then with other fields. Always end a field with
the TAB key. When finished, press PAGE DOWN.
The cursor is now in the blank Well Ident field, wait-
ing for you to continue with another sample. If you
press PAGE DOWN instead, or click with the mouse
on MW-1 entry in the list of wells7samples, the
screen should look something like what is shown in
Figure 7-20. :

- To be sure that all common data are kept also in the

Master Data application, close this application by se-
lecting Data, and Exit.

I EXAMPLE THREE .. Farmiand Faciiity Chemical Data Base

Description
Monitoring Well on Farmland Facility
' Fe TDS (ppm) Conductvity pH
1 ) 2.40 466.00 412.00 8.20

Toluene Benzene |Pnenal
4.500 2.300 (2.4

Figure 7-20
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7. Select Application again, and click on Master Data.
Notice that the display contains only one well, MW-
1. The only information shared between applications
is Description. The display is as shown in Figure 7-21."

- This ends example number three.

s

Duta

Monitoring Well on Parmlapd Facilitcy
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- — Figure 7-21
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CHAPTER EIGHT WELL LOGS & LITHOLOGY

'Using the‘V—Ve.Il Log application on the main menu bar of

the GWW software you may do the following:

1. Create a new well log by entenng drilling data
(d?ths and lithologic description of drilled layers) -

and construction data (hole and casing diameters,

screen position, materials filling annulus).

2. Use the existing lithologic symbols for various li-
. thologic members and/or materials filling the annu-
_ lus or create new symbols directly on the screen.

- 3. Display a well log with its construction details on the

8-1

SCTeer.

4. Createalithologic data base which will be used by
other applications: the Cross Section, for creating li-
thologic cross section; the Fence Diagrams, for creat-
ing three-dimensional fence or block diagrams; and

_the Mapping application for creating various ran-
dom models and contour maps.

5. Print a well log, using a default reporting form or
. forms that you created.

This application works in conjunction with three exter-
nal ASCII files. One is named by default SCREEN.DLT,
and for a new data base it must be contained in the GWW
directory. It contains symbols for drawing a well screen
and for painting both screen and blank casing. The other
twofiles are named LITH.DLT and ANNULUS.DLT. The
first file contains many pre-programmed lithologic sym-
bols for displaying and printing various lithologic mem-
bers. The second file contains several symbols that are-
commonly used in displaying materials filling the annu-
lar-space between the drilled hole and well casing (such’
as conductor pipe, gravel pack, cement, day, etc.). The
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pendix E.

As in any other application of the GWW system, you
may enter "dedicated” data for wells using this applica-
tion (lithology, construction details, materialsfilling the
annulus, size of concrete block, etc.) and general data onm—
a well using the Master data application (description, lo-
cal name, coordinates, elevations, etc.).

The lithologic data and well construction, if you wishso, _.
that you enter in this application are used in the Cross
Section and in Fence Diagrams applications. —

8.2. OPTIONS ON . =
THE MENU BAR —
As shown in Figure 8-1, the major options on the appli-
cation’s menu bar are the following:
T el Loy oo enear by g - Tl )
SRAG-10 734320.00 ~ 3057920.00 ' 119.40 120.00 J )
SRRG-3
SRRGH Concrete Block Scaex
:ggg Dx Dy Hexgt va_r_ml Henzanta,
SARG-8
SRRG9 sl
116.00
Figure 8-1 .

¢ Data |

¢ Well Log Data (abbreviated to W.L.Data)

® Display

¢ Construction

¢ Report

¢ Lithologic Units (abbreviated to Lith.Units)

® Load Map

8-2
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8.3.

"DATA

o L-/iake Random
e Help

ter.

Each of these options is explained in detail in this chap-

When the Well Log application is selected, the display
- window consists of three main parts:

Menu bar on the top, in one or two lines depending on
the screen resolution you are using (one line for 1024x768
or 800x600; two lines for 640x480).

List of wells on the left currently in the working set, with
the number of wells. The first number tells how many
—wells are currently in the working set, and the second
number tells the total number of wells in the lithologic

~ application of the data base.

Ertry form with information on the first well on the list
or-an empty form for a new data base.

The Data submenu is shown in Figure 8-2. The following

Select Working Set

options are available:

Select Working Set.

Delete Record.

General Data Units.
Change Entry Form.
Standard ASCII Input.
Standard ASCTI Output.
Printer Setup.

Exit.

You use Select Working Set
option in the same manner as
with any other application. Its
use is explained in Chapter 5,

8-3

Delete Record

o B

General Data Units

Change Entry Form

Standard ASCII Input
Standard ASCIl Qutpurt

I

Printer Setup

Exdt

AltF4

elnll®

oAU~/ d
SRRGE |
SRRGS - swWL

Figure 8-2
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Section 5.3. Its purpose is to reduce a large set with many
wells to a smaller set of wells which may be selected for

whichever reason.

The general data units option permits you to (a) check
which units you are currently using, and (b} modify any
unit. For additional instructions on selecting units, see
Chapter4, Section 4.5.

To delete a recp;‘_d_, do the following:

1. Move the cursor to the well you wish to delete.
2. Select Data on the apphcatlon s menu bar.

3. Select Delete Record, or hold down the CTRL key and
press D key. .

" 4. Awarning will be ‘chsplayed giving you a chance to
—— . reconsider.

. You may use the default entry form as displayed in Fig-
ure 8-1, or any form that youmay have created following
the steps explained in Chapter-3. To change the form:

1. Select Data on the application’s menu bar.
2, Click on Change Entry Form.

3. Select the form name from the list displayed in the
dialogue box which you wish to use as your entry
form.

4. Click on OK. _.

You will notice that the new form has replaced the de-
fault form. (This selection is done only for a new data
base. The program remembers which entry form you
have selected and will chsplay it next time you open the
data base.)

The option Standard ASCII Input is used for input of
more than one well. This is to say that you may input
one, two, or as many wells as you wish from one ASCII
file.The ASCI file may contain lithology and depth in-
tervals, coordinates and elevations, construction details,
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8-5

and static water.level (SWL). If the file was created using
the next option on the submenu, Standard ASCII Out-
put, the file would contain by default all wells in the cur-
rent working set including not only lithology but also the

annulus.

-information on well-construction, such as hole and cas-
" ing diameters, screened intervals, and information on

An ASCII file with well log information may look as fol-

lows: .

WELL: PO-1

X: 657900.00

Y: 949000.00

ELEV: 80.00

ELEVM: 7922

LITH:

13000CLAY

22 000 SANDF
32.000 CLAY
37000 SAND
44.000 GRAVEL
63.000 SANDM
71.000 GWS
90.000 CLAY

101.000 SAND SAND MEDIUM GRAINED
106.000 CLAY CLAY WITH SOME GRAVEL

109.000 CLAY
HOLE:

-10.000  0.600
55.000 0.400
109000 0200
CASING:

10.000  0.500
55.000  0.300
108.000  0.100
SCREEN:

15460 20.000
26.000  32.000
ANNUL US:
10.000 CEMENT
55.000 CLAYH
109.000GWS

]
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8.4. EDITING WELL
LOG DATA

8.4.1. Editing Existing
Data

The option Standard ASCII Output is used to save data
in standard ASCII files. The data saved will include, as
mentioned earlier all wells in the current working set,
depth intervals, lithologic description, cocrdinates and
elevations, and construction data. The format is the same
as in the example above. For more detailed instructions

on ASCII file read Chapter 5, Sectioni 5.5. —

The Printer Setup option is explained in Chapter 5, Sec-
tion 5.4. .

To edit depths and__lithology data for a well that is al-
ready in the data base, do the following:

. 1.Select W.L.Data from the application’s menu bar. The

i+ . ments. The depth

only available option on the submenu is Edit Log
Data, as shown in Figure 8-3.

2. Click Edit Log Data ZEZZIY
table such as the one Help

shown in Figure 8-4
will be displayed. Depth Data

The table contains DEp %h'dms.sin:f.

three columns. The |[3 epth/Thick. Units
first is Depth, the insert Row CtrH
second Lith. Unit, _ Delete Row CtriD

and the third Com- Save Log Data  CtriS

Exit {don‘t sa¥e] Cirl-X

ToTa.

Jlofun|WIh{ =

value is the bottom
of the layer de-
scribed in Lith. Unit Figure 8-3

column. The code in

this column must be

listed in the ASCII

file which contains codes, description and symbols
for each lithologic unit to be used in the data base. As

/35
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8-7

CHAPTER 8
I PO-1

13 [CLAY —

22 |SANDF SAND fine With some \madiun grained sand

32 ICLAY

37 ISAND

44 JGRAVEL IGRAVEL all graculations: With sand

63 |SAMNTM N

71 K3WS

90 ICLAY

101 ISAND SAND madium grainad

106 ICLAY ICLAY wWith smame gravel
{1 ] CLAY

Figure -4

mentioned in 8.1., one such file will be copied to the
GWW directory under the filename LITH.DLT. Its

___structure, symbol creation and color codes are ex-
plained in Appendix E. You need to know now that
each code is unique, and that its name must be typed
exactly the same as it is typed in the ASCII file con-
taining codes. If the code for sand is entered in
LITH.DLT file as SAND, in this table you must also
type SAND. If you mistype, or simply forgot the
code, the program will stop and watit for a correct
code. Also, if you type depth intervals out of se-
quence, the cursor will return to the wrong input.
You will not be able to save the data unless you cor-
rect the input.

NOTE. Codes are case and content sensitive.

3. You may edit depth intervals, codes for lithologic
units, and comments. You will notice that for some
layers (intervals of depth) there is no comment, while
in others there is additional description of lithology
in the Comment column. This is interpreted in the
following way. Each symbol in the file LITH.DLT is
defined with a symbol name, which is the first word
in the LITH.DLT file (CLLAY, SILT), and a description
which will show on the display and on the printed
well log. This is one or more words after the symbol
name. You have the option to have the default de-
scription of lithology typed on the well log or to type
something different and/or expanded. If you decdide
not to type anything in the column Comment, the de-
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fauit description of lithology will be used from the
file LITH.DLT. If you decide to type anything in the
Comment column, the program will reproduce what
you type and not the default. You may type long de-
scriptions, but use backslash (\) as delimiters. The
number of characters or words you will be able to
type within the column width will depend on what
font size you have selected, and the width of the col-
umn for the lithologic description.

4. For editing use keys TAB or ENTER to move to the
next field, SHFT+TAB to return to the previous field,
up and down arrows, or use the mouse cursor.

-5. When you have finished editing, press the combina-
tion CTRL+5 to save ;
and exit. Other combi-
nations are displayed in Gy Do
Figure 8-5. For example Depth Data
CTRL+I will insert a Thickness Data
row, CTRL+D will de- Depth/Thick. Units
lete a row. If you wish to — Y
exit without saving | % "% CHriD
what you have just ed- ce o
ited, hold down thekey | SavelogData  Cwi-S
CTRL and press the key | _Exit{don't save) CrbX
X. :

AN GIEE Digplay Const

- - Figure 8-5
When you are in the editing
mode, you may click on .
W.L.Data again. Now all options are available, as shown
in Figure 8-5. Normally your data are entered as depths.
You may select the option Thickness Data, and your
data in the table that you are editing will be expressed as
a thickness. The option Depth/Thick. Units allows you
to change units for depths. When you select this option,
the dialogue box will display a list of available units for
length. Be careful, if you now select another unit, the
depths currently in the data base will be multiplied by
the corresponding conversion factor and expressed in
new units. Make sure that this is what you wanted.

11
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8.4.2.

Log

8.5.

LITHOLOGIC

UNITS

8-9

Creating a New To create a new well log, the procedure is the following.

" 1. In the Entry form type the new Well Identification

name or number, using any combination of numbers
and characters. Fill other fields with-information. If
the Well Identification name already exists in vour
data base (it will exist if you have typed some infor-
mation for this well either in the Master data appli-
cation or in any other application), the program will
automatically fill in the fields that already have infor-
mation. Normally this would apply to X and Y coor-
dinates, ground surface elevation and well
description. ) :

2. Select W.L.Data and Edit Log Data. Type the data into

—the table. On the last line with information after you
type a code for Lith. Unit, override the default de-
scription by adding another in the column Comment,
hold down the C'I'RL key and press S.

We will stop here because you need to know more before
you can create a log.

On the screen and in the report, the GWW program dis-
plays lithologic units as various symbols and colors. You
do not need to add colors if you do not wish to print logs
on a color printer. However you do need to have one
lithologic symbol for each lithologic unit.

As mentioned before, these symbols are contained in a
special ASCII file, named for the GWW by default as
LITH.DLT. You must tell the program, when you start
creating a new data base, this file’s name and the path to
find the file. This is accomplished using the option Lith.
Units on the application’s menu bar.
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When this option is invoked you will be offered four

choices, as shown in Figure 8-6: -
e Edit Lithological Unit Lith £faire; r ;
b dit | itholegical Hiait
e Standard ASCII Input Standard ASCIl Jnput
Standard ASCH Qutput
e Standard ASCII Output | _Detete Lithological Units
@ Delete Lithological Unit
Figure 8-6
8.5.1. Read In File . -
with Symbols
" for Lithologic™ :
Units —  When creating a new data base you must start with the

second option, Standard ASCII Input. The dialogue box
e will be displayed as shown in Figure 8-7 listing all files

- with extension .dlt (stands for "define lithology") in your
&5 Lithological Units Standard ASCII Input

" Input file

Fliename: m

Directory. CAGWD

Files: Directories:

annulus.dit
lith.dtt
screen.dit

Figur-8-7

current working directory. In the case displayed there
are three files with this extension:

8-10 .
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8.5.2.

Edit Lithologic

ANNULUS.DLT, which contains several codes and
symbols to be used for displaying materials filling the

annular space; _
LITH.DLT, the main file with all lithologic units to be

used in the data base;

SCREEN.DLT, which contains two e;ntries, one for
screen and another for blank casing.

Each of these files is either completely or partially repro-
duced in Appendix E. You may change the name for the
first and second, but not for the third. The program looks
for the file screen.dlt in the GWW directory.

You may edit a lithologic unit or you may add a new

Symbols and —ilithologic unit. To do this:

Descriptions

_ 1. Select Lith. Units on the

8-11

Edit Lithological Unit

menu bar.
[New Lith. Unit}
2. Select Edit thholog:lcal BOULDER
Unit. - _ CLAY —

CLAYH
The screen will display a CWG

list with all currently avail- Sm_gs
able lithologic units. This is

ghovyn in Figure 8-8. The DK
list is read from the file
LITH.DLT which was used
at some point in creating )
this data base. The first on Figure 8-8
this list is New Lith. Unit. .=

LT P N

Editing g of enstmg litholo gic units is shown in Figure 8-9
for.a unit coded as CWIQOS. The acronym is user-defin-

able. In this case it stands for "Clay With Interbeds Of

Sand”. You may use anything, but acronyms or codes
should be easy to remember. For this unit the default de-
scription that will be typed on the log is: CLAY with in-
terbeds of sand. You may modify this now, globally, for
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8.5.3. Deleting
Lithological Units

Fﬁane&S-m

8-12

every occasion in which the code CWIOS will be used.
Or you may keep it as it is, but modify it later on an in-
“dividual basis using the Comment column in the Edit
Log Data option. —

Figure 8-9 also shows that you may assign various color
~attributes o both lines and background. If either is se-

lected, a standard Windows color palette will be dis-
played from which you may select an appropriate color.
You may also edit the symbol itself by adding points and
lines to the rectangle on the left. By moving small mark-
ers up and down, or to the left or right, you may change
the density of repetition of the symbol.

These steps allow you to designe new symbols or modify
the existing ones directly on the screen. The steps neces-
sary to do this by modifying the ASCII file LTITH.DLT
will be discussed in Appendix E.

You may delete one or more lithological units. As shown
in Figure 8-6, you should select the last command on the
menu, Delete Lithological Unit. The new dialogue box as

‘shown in Figure 8-10 will open, with the list of ali avail-

able lithological units. Highlight one or more of these
units, as shown in Figure 8-11, and click on OK. The
highlighted units will be removed from the list.
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t

8-13

Select tem(s)

BOULDER

Select tem(s)
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8.6. - :
CONSTRUCTION - .
DATA - :
On the application’s
B . menu bar the command
~ Construction has the fol-
' lowing options, as shown
in Figure 8-12:
- Casing
a ¢ Annulus Screen —
T o Hole Constr. Units »
- o Casing Annulus Materisls ¥ |Z -
- - * Screen Figure 8-12
— e Constr. Units
) N ¢ Annulus Materials | _
B This last optionbranches into one of the three options, as
shown in Figure 8-13:
Annulus Materials _Edn
“00.00 S66B800.000 Standard ASCI Input
Standard ASCI| Output
) Figure 8-13 '
e Edit
¢ Standard ASCII Input
¢ Standard ASCII Output
L= NOTE. When editing existing data or entering new data (for

annulus, hole, casing, and screen), after typing the last entry
do not press TAB or ENTER because this will open a new line
which would remain blank. End input by holding down the
CTRL key and pressing S (for Save). If you do make a mistake,
delete this blank line by holding down the CTRL key and press-

8-14

183



CHAPTERS WELL LOGS & LITHOLOGY

ing D (for Delete) Then use the combmaﬁon of the keys CTRL

and 5 to save. -

8.6.1. Annulus ‘Using this option, you can transfer the data on various
materials which fill the
space between the casing SRRGS — Annulus

and the hole, and specify Frgmrmr T ==
the-depth intervals for Ending Bepthfm}; - Aanulus

each of these. The display
will look as shown in Fig-
ure 814, with two columns:

¢ Ending Depth

Figure 8-14, -

i —

o ___ e Annulus

—- Inthe column Annulus you should type the code for ma-
terial filling the annular space (conductor, cement, clay
seal, bentonite, gravel pack, gravel, sand, etc.). The codes
you select here must have been already entered into the
data base USing the last option on this pop-down menu,
Annulus Materials. Again it is essential that you type the
codes in the same way they are typed in the file contain-
ing their symbols, codes, and descriptions. In the case
above, this is the file ANNULUS.DLT.

In the column Ending Depth, you should type the end
of the interval filled with materials selected under the

column Annulus.
8.6.2. Hole When you select this option and type the information,
the display may look as shown in Figure 8-15.
, PO-1 — Hole
Enw Im} Diameter fm] {2
- €l =
55 .4 %,
109 .2 i
Figure 8-15

&-15
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8.6.4.

8.6.5. Construction
Units

B-16

Similarly, selecting the option Casing and typing infor-

mation the display may look as shown in Figure 8-16.

PO-1 - Casini;

s <ﬂwnimr}mvl: .

55

108

_ Figure 8-16

For the screen you do not type the diameter. It is as-

sumed to be the casing diameter. You type the beginning
and end of each screen section. The final display may

look as shown in Figure 8-17.
PO -Sereen
is 20 i
26 (221
Figure 8-17

You may select dif-
ferent units for
length and for vari-
ous diameters. The
option for this is
Constr.Units on the
Construction menu,
which branches into
two suboptions as
shown in Figure 8-
18.

i .Untts

Figure 8-18

Annutus T
Hole BEIHE e
Lasing
Screen

, -
Annulus Materials 1.1_ Dlametﬁ Unft }..
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" space filled with materials using symbols and colors,.

8.6.5. Annulus

Materials
8.7. DISPL}-_&Y
8-17

_If you wish the display and print to show the annular

plus the description, you must read in the standard AS-
CI file which contains these symbols. Remember that

— the GWW program looks for two separate ASCII files,

one for lithology and another for annulus-filling materi-

You may display a well log at any time. It may show only
intervals of depth without any description and symbols.
This will happen if you did not input the ASCII file with
codes, symbols and description of lithology. It may dis-
play intervals, lithologic symbols and description of
units but without any construction details. This will hap-
penif you did input the lithology ASCII file, but not con-
struction details. It may display construction,
annulus-filling materials, and lithology, as shown in Fig-
ure 8-19, if you have all assocdiated files in the data base
and have entered construction information. (The display
will even show the height at scale of a concrete block on
the surface.)

To display a drilling and construction log of a well you
should:

1. Select, using curscr or up and down arrows, the well
that you wish displayed.

2. Select Display from the menu bar.
The log will be displayed without any further interven-

tion. Once displayed, you may zoom a portion, or use
the option Fit Wnd (Fit Window). Notice that the hori-
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8

0
o
z
5
a

§

H

e

Y

15 3

404 | CclaYharm

. Figure 8-19

0 zontal and vertical scale of a log will depend on what
you have selected in your Entry form. Assuming that
you are going to print using the USA letter format, that
is 8.5x11 inches, with the standard default form created
by the programmer for the GWW package you will have
20 am for the log. For a well 100 m deep 1:500 would be
an adequate scale. If you want to print a well about 200

_ m deep youshould change the scale to 1:1000. Assuming
- ' a well was drilled with an initial diameter between 0.2
and 0.6 m, selecting 1:40 for the horizontal scale would
niake the log between 0.5 and 1.5 ctn wide. Notice, how-
ever, that the entire well log column will expand or
stret-h, depending on the horizontal scale you have se-
lected, at the expense of other columns. If you have too
much text to type in a narrow column (lithology or an-

nulus), change fonts selected for typing. See Chapter 16

8-18
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Customization for selecting fonts for the display and
printout of a well log. -

= You may display static water level, or any water level on the
™" log. Prepare your Entry form with the entry SWL. (You should
have first “created” this item to be a part of the data base using
—  the Data Structure Editor for Lithology.) Remember to type
the SWL as absolute elevation, not the depth to water table.
This value will be subtracted from the measuring point eleva-
tion (Zm) or land surface elevation (Z) and displayed as a line
with inverse triangle in the column describing lithology or
well construction.

- 8.8. REPORT You may print a well log using the option Report from
the application’s menu bar. As shown in Figure 8-20 you
—- will have to select between two reporting-options:

¢ Print Log

® Print Table STENY Utilnits Loadbap
The option Print Log will print P""'L“g I

the log of the well currently.se- P L
lected. The option Print Table x"’#’gf"m
will print information, in a tabu- ‘Scledt Table Fom

lar form, for all wells that com- Draving Dimeasioo
prise the current working set. Save Well Log Drawiag
The information which will be - Prict Nonstandard Fizgort
printed will depend on what you i

have declared in the report form.
When you select to print using
one of options in the upper two
lines of the menu, the program will prompt you to select
a reporting form. The next two lines of the meru do-the
same, except you must first select a reporting form and
then decide to print by clicking on one of the options
above. ?

Figure 8-20

The option Drawing Dimension is useful for deciding
on vertical scale of a log. When activated, it prompts you

8-19
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first for a reporting form, and then displays the length of
the log and the number of pages it will be printed on.

You may also save a well log drawing for placing iton a
nonstandard reporting form, eventually mixed with
other graphics. For this, you use Save Well Log Drawing
option, followed by Print Nonstandard Report from this
or another application.

89. LOAD MAP i

— ~ This gfation is explained in detail in Chapter 5, subsec-
' -tion 5.3.2. It is used to select a working set, or wells to
work with directly from a map. — - :

8.10. MAKERANDOM

This routine is explained in more detail in Chapter 5, Sec-
tion 5.6. The program will allow you to select any one of
the space distributed numeric parameters available for
this application, including some thatmay have no mean-
ing for contouring (e.g., scales, size of concrete block,

etc.). Likewise, the static and dynamic water levels (SWL
and DWL) may have no meaning if they were taken at
different dates.

You may decide to include for your project some pa-
rameters that will define the thickness of a major aquifer,
the elevation of its top or bottom, or the elevation of a
major stratigraphic unit. With this information in the
data base you may contour or place various elevahon
lines on lithologic crozs scctions. -

With the data currently ir the well log part of the data
base, the only parameters that are space-dependent and
have numerical values are the ones shown in Figure 8-21.

8-20
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8.11. HELP " iRandom Mdl. Variable

SWL

_ . DWL
The final option on the He - BiockDx

menu bar is Help. Thisis a  }concrBlockDy
context-sensitive Windows- [iConcrBlockH
written help which explains [{Above GS
almost everything ex- [[VertScale
plained in this manual.

Hor.Scale

- B Figure 8-21

EXAMPLE FOUR.

As an example you will create a well log for the follow-
ing case: -

Lithology (in feet):

0-10 Clay

10-16 Sand fine grained
16-22 Sand with gravel
22-36 Clay

36-48 Sand

48-55 -5ilt

0-10 12 inches
1055 6 inches

8-21
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0-10 6 inches
10-55 3 inches

- ) Screen set in two intervals: 16-22 and 3648 feet.  __
The upper 10 feet are cemented, and the rest is filled with
-gravel pack composed of sand and gravel.

- For lithology description and annulus-filling ASCI files
use the default files: LITH.DLT and ANNULUS.DLT.

You will start by filling in the fields in the Entry Form.
_ . —  Give the name to the well MW-1. Select the vertical scale
- __ 125. The horizontal scale is not important. The program
uses its default. When this is done, continue as follows:
1. Select Lith.Units.
2. Select Standard ASCII Input.
3. Clickon the file name Lith.dlt in the \GWW directory.
Select W.L.Data from the menu bar.
Select Edit Log Data.

Select again W.L.Data. The whole menu is now avail-
able.

Select Depth/Thick.Units.

8. Double-click on feet. Notice that the depth column in
the table is now in feet.

9. Type 10 and press TAB.
10.Type CLAY (with all upper-case letters). Press TAB.
11.Type 16, press TAB; type SANDF and press TAB.

12.Type 22, press TAB; type GWS (acronym for gravel
with sand) press TAB.

13.Type 36, press TAB; type CLAY, press TAB.
14.Type 48, press TAB; type SAND, press TAB.

o Ul

N

8-22 .
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"-.I

8-23

'15.Type 55, press TAB; type SILT and do not press TAB.

If you press it and there is a blank line for one more
layer hold down the CTRL key and press D to delete
the line. The screen displaysa table smu.lar to the one
shown in Figure 8-22,

MW—

Figure 8-22

16.Hold down the CTRL key and press S to save the ta-
ble.

17.Select Construction.

18.Select Aninulus Materials.

19.Select Standard ASCII Input.

20. Select the file name ANNULUS.DLT from the GWW
—directory.
21.Select Construction again and confirm Annulus
(press ENTER). Notice that units are meters.

22. With the table open, select Construction, then Con-
struction Units. Double click on feet. Notice that the
table displays feet units.

23.Type 10 and press TAB, then type CEMENT and press
TAB.

24.Type 55 and press TAB, then type GWS. The screen
displays the table as shown in Figure 8-23.

25. Hold down the CTRL key and press S to save the
data. :

26. Select Construction again and select Hole. The table
opens but with metric units. Select Construction,
then Construction Units and double click on feet.
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Figure 8-23

27. Type 10and I;ress TAB, then type 1 (one foot) and
press TAB.

* - 28. Type 55 and press TAB, then type 0.5 (for 6 inches

expressed in feet). The table as shown in Figure 8-24
s displayed.

29. Hold down the CTRL key and press S to save the
data.

MW-1 — Hole
Wifee%} Diameter leetilt
1 1

55(.9 ]

bid

L.ad

Figure 8-24

30. Select Construction again, then select Casmg Notice
that units are meters.

31. With the table open, select Construction, then Con-
. struction Units, then double dlick on feet. Notice the
change of units. -

. 32. Type 10, press TAB, type 0.5 (6 inches, in feet).

33. Type 55, press TAB, type 0.25 (3 inches, in feet).-The
table as shown in Figure 8-25 is displayed.

34. Hold down the CTRL key and press S to save the
data.

17
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- MW-1 — Casing
10 .5 b
551.25
Figure 8-25

35. Select Construction again, then select Screen. Notice
that units are meters. _

36. With the table open, select Construction, then Con-
struction Units. Double click on feet. Notice that the : —
table displays feet units. —

37. Type 16, press TAB, type 22, press TAB.
~738. Type 36, press TAB, type 48. The dlsplay is as shown

in Figure 8-26.
| MW-1 — Screen
et 5
16 22 B
—_ 36 .
Figure 8-26
39. Hold down the CTRL key and press S to save the
data.

Now that all information for this well has been inputted,
you may display the log. Select Display. Practice with
Zoom In, Zoom Out, and Fit Wnd (Fit to Window). The
log may look on the screeh as shown in Figure 8-27.

-

This <nds example four.

8-25
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CHAPTER NINE PUMPING TEST APPLICATION

9.1. _INTRODUCTION

9.1.1. General -

9-1

Using the Pumping Test applicatien from the main menu
- of the GWW software you may do the following:

1. Create a data base containing information about

pumped wells, field test data (drawdowns, time,
pumping rates).

. Interpret field data by fitting one of the theoretxcal

curves for nonleaky aquifer, leaky aquifer, under
confined or unconfined conditions, with f'ul.ly or par-
tially penetrating wells.

. Display the field data or fitted data on the screen or
. print them using one of three display options:

(a) both time and drawdown coordinate axes are at
logarithmic scale; :

(b) both time and drawdown coordinate axes are at
linear scale;

~{c) time (abscissa) is at logarithmic scale, and draw-

down {ordinate) is at linear scale.

4. Print the results in one of the following forms: (a) table
" form with general data on wells and hydrogeologic

parameters, (b) table form with measured and fitted
data for one well, and (c) standard reporting forms
showing the pumping test data and fitted curve.

5. Prepare the data on hydrogeological parameters for

contouring. Normally you would like to produce a

contour map of tramnussthy or prepare an input

data file with transmissivities and hydraulic conduc-
tivities to be used for modeling,.
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9.1.2. Features Of The

Interpretation
Mode

The program permits you to specify the following:

e Aquifer may be confined or unconfined. If uncon-
fined, the program adjusts drawdown data for de-
crease in the transmissivity using the formula
derived by Jacob:

= 5- (s°/2m)

where:

s’ = drawdown that would ‘occur in an eqmvalent non-
" leaky confined aquifer; -

s = observed drawdown under water-table (uncon-

ﬁﬁed) condmons, -

N i

9.2

m = initial satur_ated &ﬁc&ess of aquifer.

e Wells are expected to be fully penetrating but correc-
tions for partial penetration-are included for the case
of nonleaky aquifer. The program permits partial
penetration of pumped or observation wells. In the
case of partial penetration, you will be prompted for
additional input, such as the depth to the top and
bottom of a well screen from the top of aquifer in the
pumped well, as well as the same for an observation
w

The program has four major curve fiting routines:

(a) Theis, using the standard well function [W (u)] curve
fitting method;
(b) Jacob’s approximation of the Theis solution;

{cj Hantush, using the standard leaky well function
[W(u,r/B)} curve fitting method;

(d) Recovery method.
In all cases the program does the fitting without prompt-

ing you for initial guesses. (The initial guess is provided
by first solving the Jacob’s approximation equation and
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9.1.3.

Input Data
Conventions

9-3

pro_cﬂl_lici.ng the -approximate fit, and then solving the
complete well function equation.)

__ The Jacob’s method is an approximation to the solution

provided by the much more involved Theis method
which is valid only when a certain condition is satisfied.
This condition is contained in the size of the well func-
tion’s argument. " The argument u is defined as:.

. u=r’S/4Tt

where r is-the distance between pumped and observa-
tion wells, tis the time of pumping, and T and 5 are aqui-
fer parameters transmissivity and storage coefficient,
respectively.

This-condition, expressed as the well function’s argu-
ment u being less than about 0.01, implies that the dis-
tance between pumping and observation well, r, should
be small or the time of pumping large. For a certain range
of the aquifer parameters, namely the transmissivity T
and the storage coefficient 5, this-condition will not be
satisfied. For example, the Jacob’s approximate solution
will not be valid for the following set of values:

=500 m; $=0.10; T=500 m? /day; t from 1 to 100 days.

The pumping test does not need to be run with a per-
fectly stable pumping rate. Pumping rate fluctuations
are allowed and curve fitting will take them into account
provided the history of pumping is known (exact rates
and times of changing rates). Theoretically, the method
can be used for the whole step-drawdown test as well.

You may skip any test data from curve fitting. These
points will still be shown on the screer: znd on the
printed graph but with a different symbol and color.

The data for a pumping test analysis normally consist of
four entries:

e time

¢ drawdown or depth to water from a measuring point
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9-4

¢ pumping rate

e option to skip the point from calculation -
Each data set must start with the initial line (row in the
editing table) containing 0 (zero) for the time, 0 for the
drawdown, and the uuualpu.mpmg rate. For example, if _
a well was pumped at 2500 m 3/ day, and the drawdown
after the first minute was 2.34 m, after the second minute
3.21 m, etc., the data input must look as follows:

Drawdow

Time n Rate Skip
0 0 2500

1 2.34-

2 321

However, you may type a positive value for the drawdown at
time zero (row one) indicating that you wish the program to
accept this as the initial static water level. This level is actually
the depth to the water from the measuring point (top of casing,

ground surface, top of concrete block, etc.). Every other value

in the second column ("drawdown” column) will be inter-

-- preted as the depth to the water and the vertical axis on the

pumping diagrams will be labeled accordingly.

There is no need to repeat input of pumping rates as long
as the rate is constant. Only when it changes, the change
should be typed.

In the case of the recovery of water levels after the pump
stopped discharging, the convention is the following:

You must provide the history of pumping during the
pumping stage, ending the pumping with the line con-
taining the final time of pumping, and the final draw-
down, and replacing the pumping rate with 0 at the time
pump was shut off. rom that time on, the time input
must be in total time elapsed from the beginning of
pumping, and not from: the moment the recovery
started. For example, if a well was pumped for 240 min-
utes at a constant rate of 2500 m”/day and the final

drawdown was equal to 1.00 m, and then the pump was
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9.1.4.

Aquifer
Parameters

shut off and the recovery measured, the-data input must
be the following:

0 0.00 2500
240 1.00 0
241 0.89 - _
242 0.81
243 076 — -
245 0.68
247 0.64
250 056
255 0.49
260 0.45
270 0.38
280 034
300 028
320 024
340 021
380 0.17
420 0.14

The leakance or leak

9-5

(This is the example from D.K.Todd’s book Groundwater
Hydrology, 2nd edition, 1980, page 133. The manual

matdung produced the transnussw1ty equal to 1140 —

m /day, and this program 1162 m /day)

With the Theis method for a nonleaky aquifer, the fitting
method produces the values of transmissivity and stor-
age coefficient. Using the Hantush method for a leaky
aquifer, the fitting method produces the transmissivity,
the storage coefficient and the leakance or leakage coef-
ficient. While the physical meanings and interpretation
of the transmissivity and storage coefficients is well
known and fully explained in any basic textbook on hy-
drogeology, the leakage coefficient needs an explzna-
tion.

defined as K'/b’,
where K’ and b’ are the hydraulic conductivity and
thickness, respectively, of the semiconfining layer sepa-
rating two aquifers, characterizes the amount of leakage.
This coefficient is defined as the quantity of water that
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9.1.5.

Units

9-6

flows across a unit area of the boundary between the
main aquifer and its semiconfining bed, if the difference
between the head in the main aquifer and that of the
ponded water supplying leakage is unity (De Wiest, Geo-
hydrology, 1965, page 274). Usually the values of the leak-

age coefficdent are expressed in 1/time unit, that is in

day” 1, o sec1 Hantush reported values between
4.8x10™® sec’ 10 1079 sec” for an artesian basin in New
Memco, whlle Walton reported values from 3.5x10° 7
sec™ to 8x10 sec’t for glacial drift deposits in Illinois.

The recovery method will produce only the transmissiv-
ity coefficient. Although it would be relatively easy to
report the storage coefficient as well, the programmers
restricted the analysis to transmissivities following the
classical approach to the recovery part of the test.

—— In general we do not know beforehand whether an aqui-

fer is leaky or nonleaky. You should try both methods,
Theis and Hantush, and accept the one which produces
a better fit. The quality of fit is printed as the Estimation
Error entry. This is, in essence, the standard deviation.

Although the GWW package has its system of units in
the file GWW.UNT, you may override the basic units in
every part of the program. For the pumping test applica-
tion this is more important than for other applications,

because this application involves calculation of parame-

ters which must be done in a consistent system of units.
You should not be concerned with the consistency. The
program takes care of this. But you must have control
over your input data by knowing in which units you are
actually transferring the data. You must also specify in
which units you wish to have the results for the parame-
ters. :

As vou will.soon notice, the program permits you to
modify general units and measurement units. The gen-
eral units are the units for transmissivity and leakance,
for average pumping rate to be reported on the form,
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MAIN MENU BAR

9-7

and for various geometric input parameters in the case
of partial penetration and unconfined aquifer. The meas-
urement units are the units for time, drawdown and

._pumping rate. The units you select for measured data

will be displayed in the editing table. The general units
will not be displayed. on the screen, nor in reporting
forms. You must be sure of which units you have selected
and label them properly by modifying the default re-
porting forms.

As shown in Figure 9-1, the major optxons on the appli-
cation’s menu bar are the following: —

: .Pumping Tests [c.\gwmtesﬂ .g :

Well Ident J Descnpton
PT-1 -
Obs. Well Distance Average Pumping Ra
2500.0(
T S N T S R A
Figure 9-1
e Data
¢ Edit
® Fit
¢ Display
¢ Report
¢ Make Random
¢ Load Map
e Help
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9-8

Each of these options, except options Make Random and

Load Map, is explained in detail inr this Chapter. Make

Random is discussed in Chapter 5, Section 5.6; Load Map
is dlSCuSSEd in Chapter 5, Section 5.3.2.

When the Pump Test application is selected, the dlsplay
window consists of three main parts:

_® Menu bar on the top.

¢ List of wells on the left currently comprising the =

working set, with two numbers at the top referring to
the number of tests in the current working set and the
total number of pumping tests in the data base.

¢ Entry form with information on the first well on the
list or an empty form for a new data base.

Only certain- ;ields ‘on the entry form are available for

input. These are Well Ident (or identification of a well),
Description of the well, and Obs. Well Distance. Inall but

the recovery method, you will be reminded to input this ™

parameter if you forget to do so before fitting. -

Other fields on the form are reserved for reporting the
results, and you will not be permitted to modify them.
These are the fields reporting the transmissivity, storage

" coefficient, leakance, estimation error, initial saturated

thickness, and the fit method.

. NOTE. If you wish to keep in your data base transmissivity,

storage coefficients, leakance, hydraulic conductivities, efc.
which you may modify or input without accepting the results
from pumping tests, you must modify the data structure inter-
nal file (see Chapter 2) and reporting forms (see Chapter 3).

However, be careful not to assign to these new entries the same
field name as in the default structure. Remember that the de-
fault field names are transmissivity, storage, leakance. If you
wish to have double parameter for transmissivity, you may acd
to the data structure TRANS, place this entry on your entry
and reporting form, type the value that you wish to accept as
the representative value for the transmissivity into this
TRANS field in the entry form, in addition to the value pro-
duced automatically by the test, and create the same field on a
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‘new reporting form in which the transmissivity as selected by
you will be reported. This may become important if you wish
to create a transmissivity contour map by using pumping tests
results for a certain number of wells, by using calculated
transmissivities from grain size analyses, and by assigning
transmissivities on the basis of well performance or merely the
lithology. S -

The Data submenu is shown -
in Figure 9-2. The following == }s8 X
options are available: WPITR Edit Fit Display |

Select Working Set

® Select Working Set.
- ) ‘| Delete Record Ctri-D

® Delete Record.
—_ - - Select Entry Form

® Select Entry Form.
e General Data Units.

General Data Units

: Print Setup
e Print Setup. Exit AlF4

L — Figure 9-2
® Exit.

You use Select Working Set option in the same manner
as-with any other application. Its use is explained in
Chapter 5, Section 5.3. Its purpose is to reduce a large set
with many wells to a smaller set of wells which may be
selected for whichever reason. '

To delete a record, do the following:

1. Move the cursor to the well you wish to delete.
2. Select Data on the application’s menu bar.

3. Select Delete Record, or hold down the CTRL key and
press D key.

4. -A warning will be displayed giving you a chance to
reconsider.

9-9
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You may use the default form as displayed in Figure -1,
or any form that you may have created following the
steps explained in Chapter 3. To change the form:

1. Select Data on the application’s menu bar.
2. Click on Select Entry Form.

3. Select the form name which you wish to use as your
entry form from the list displayed in the dialogue
box.

- 4. Click on OK.

. As explained in Section 9.2., in the pumping test applica-
tion it may be-important to design another entry form
which would give you an opportunity to type some ad-

. —— ditional values, such as for transmissivity, hydraulic con-
ductivity, storage coefficient, leakance, conductivity of
semi-confining bed, thickness of semiconfining bed, etc.
These values may then be contoured or reported in a ta-
ble.

When activated, the option General‘Data Units displays -
- a dialogue box such as
shown in Figure 9-3. You
may change units for every
parameter that may appear
in the calculation or on the
entry or reporting form. Re-
member that the slide bar
on the right indicates that
there are more entries than
what is displayed. Most of
these parameters will ap-
pear on the entry and re- Figure 9-3
porting forms. When you :
select any of these parame-
ters, you will be offered the full choice of units, all units
that are specified in the GWW.UNT file for a particular
type of units. :

9-10
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The Print Setup option is explained in Chapter 5, Section
54. '

9.4. EDITING PUMP..
TEST DATA : -

9.4.1. Measurements The submenu Edit looks as shown in Figure 9-4. To start,
- Units you should select or confirm the units of measurements

-- — 659% 7288K Free s
Datz gX0W Fit Digplay Report Make Random Load Map
' Edit Attributes Ctri-A

Edit Measurements Ctri-£

o Recl Standard ASCI! {nput
- test? Standard ASCIl Qutput porpton
An example from thu
. Todd-T Insert Row CrH  [Rcooe Pumpmg Ree | bus
v T Delete Row Ctri-D 1200.000
Save Measurements  CulS
Exit (don*t save) Ctri-X

Measurements Linits
| 3110.036

| —

Figure 94

for a particular test. When you click on Measurements
Units, the menu extends to three options: Time, Length,
and Pumping Rate. The selection of units is the same as
for the general data. When you select the option Edit
Measurements the units that you have selected will be
displayed in the editing table. This is shown in Figure
9-6.

9.42. Edit
Attributes Using the option Edit Attributes you may define your
pumpii:g test and aquifer scenario. The display as
shown in Figure 9-5 looks like this only if you click on
Partial Penetration box and declare the test as a partial
penetration setup. If you do not select Partial Penetration
9-11
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"~ box, the dis-
play will offer

only the Con-

fined box. Ac-
tually, the
following com-
binations are
possible:

— “(a) Confined
‘ aquifer box
clicked.

The box is

"crossed".

Partial

penetration

quired.

B conens m—
! Initisl Sat numnE:] m

CJiPartial Penetration Ty (e
JPumping Well Data, fram Top of Aquiter ..

- tn Top of Screen m
. to Bottom of Screen m
bbsewﬁan Yell Data. from Top of Aquiter ..
- to Top of Sereen m
« to Bottom of Screen m
Aquiter Thickness E: m
Figure 9-5

— box is not clicked (it is empty). No other mput is re-

(b) Both the confined aquifer box and partial penetration

boxes are empty. The case is of an unconfined aquifer.
You must type the value for Initial Saturated Tl'uck-

Ress.

(¢) Both confined aquifer box and partial penetratlon
boxes are clicked. The display is as shown in Figure
9-5. You do not fill the box for Initial Sat. Thickness,
—  but youmust fill in all boxes underneath, depending
on whether you have measured data from the pump-

ing well or from observation well.

(d) Confined aquifer box is not chcked- (the case is of a

unconfined aquifer). Partial penetration box is
clicked. You must type the value for initial saturated
thickness and all required information for partial

penetration.

9.4.3. Edit When you select the Edit Measurements option, the edit
Measirements . table is displayed. It may contdin data as shown in Fig-

ure 9-6, or it may be empty prompting you for input. No-

tice the units displayed in the header. These are the units

you have selected using the option Measurements Units

on the same menu. Notice also the first row of the data,

9.12
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9.4.4.Standard ASCII
Input

with 0 for time- —r -
and drawdown, $ e e
and a value for -l e
pumping rate. - T .§
You enter or edit - DR H
data using the - T i :j
TAB key, ENTER, ) CIECT :
or mouse. ' e
1] (R 2
NOTE. Remember T
that you must not EE 3;:;’ :
p?'CSS TAB or EN- . B0 0.9 ;,‘:
TER when you fin- ~ L — H
. ish typing of the o :
—last data input. If 1T H
you do a new line ‘

— will automatically
—-  be opened. Since it Figure 9-6

. 9-13

would be blank the —

fitting would fail.

For this not to hap-

pen the program will wamn you to delete the line. To delete any
line, including the last blank line, you hold down the CTRL
key and simultaneously press D.

You-do not need to keep repeating the pumping rate
value. Only if it changes should you type the new value.
The "Skip" column allows you to eliminate some points
from the calculation of the fit. Type * on the row you wish
to eliminate.

You may input pumping test data from an ASCII file.
This should be a standard ASCII file, with time, draw-
down, and pumping rate values separated by a comma
or one or more spaces. The order of input is important:
time, drawdown, pumping rzte. When you choose the
option Standard ASCII File the box prompting you to se-
lect a file will be displayed as shown in Figure 9-7. The
program assumes that the extension of such files is .pmp,
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but you may change
this by typing your
own wildcard combi-
-- nation. —-

" Bumpmg 1o ot Stindard ASCN et

- Ficaeme: [JFENR
- The normal procedure [ Py W0
_ in creating a test set™ | Fue= ':_';“‘"‘“:
would be to: aieypme £ (e
. pSdSpmp  fo m
R ecpmp 3
1. Createatestwellen- | |[Si®eme iy |
try by assigning | tee= £

— well identification,
typing in descrip-
. : tion, and typing the.
- " distance to observa-
- . ) tion well. T

Figure S-7

2. Select Measurements Units for time, drawdown, and
—- pumping rate.

3. Select General Data Units.
4. Set Edit Attributes for the test.
~ 5. Input standard ASCII file.

9.4.5. Standard ASCH This option provides for saving test data that you have
Output entered from the keyboard or that you may have edited.
When used, you will be prompted for an ASCII file
name. The data are saved in a format which may look as
follows: :

9-14
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90.000— 9.652 -
120.000 12151 .

The results of this test are interpreted in the following
way. The well was pumped at a constant rate of 500
m>/ day in the first 60 minutes. In the second hour the
pumping was at a reduced rate of 400 m 3 day. The test
terminated after two hours of pumping.

The GWW package contains four methods of fitting
data: Theis, Jacob, Hantush, and
Recovery. This is shown in Figure
9-8. You must not use the recovery
method if the data are not pre-

Rl Display Repor
Theis Method
sacob Method

r
pared for the recovery. You may g::xzh Mg:'ﬂ?;a
use either Theis or Hantush on = Y :
the same set of data and see the Figure 9-8

difference in fitting.

-1.000 0.280 500

2.000 1.040

3.000 1775

5.000 2956

110.000 4.894 -

15.000 6.142 e
20000 7.059 '
25.000 8.158 -

30.000 8720 _

45.000 9346

50000 - 9.674

55.000 9.967

60.000 10230 400

62.000 10.119 -
64.000 9940 -

66.000 9.826

68000 . 9.754

,70000.  9.707 -

75000 ©  9.657 : )

80.000 9.658

Ue
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Each of the methods works initerations. The fitting starts
with values of transmissivity and storage coeffident as
initial guesses calculated using the Jacob’s approxima-
tion. Since the fit for the Theis method is a two-parame-
- ter iterative algorithm (transmissivity and storage
coefficient), it is much faster than the Hantush method
- which is a three-parameter algorithm (transmissivity,
storage coefficient, leakance). If, on top of this, you select
a partial penetration case, the processing may take sev-
eral minutes on relatively fast computers (82486 running
at 33 MHz).

In rare cases it may happen that there will be no fitin a
pre-specified number of iterations (set at 100). This will
be the case when test data do not come close to theoreti-
cal expectations of a normal leaky or nonleaky aquifer.
However, if you notice at the first iteration that the est-
- mation error is labeled with five or more asterisks, your
data file is not correct. This will be the case if you have
not followed conventions as specified before, you havea
blank line in the data file, or, in the case of the recovery
- method, you have not typed cumulative time.

If the fitting was OK, the results will be typed into the
entry form.

9.6. DISPLAY

The display is used for (a) viewing field data before fit-
ting, and (b) displaying the fit.

You may wish to view the test data to check for errors in
typing or measurements. Time data will be OK since the
editor will warn if some irput data lines are out of time
sequence. But the drawdown data may be mistyped or
behave erratically. In that case e fit will not make sense
unless you modify the data. One of displays of field data
is shown in Figure 9-9 before the fit.

9-16
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9-17

PT-3
_- fey
? "
i L™
Figure 8-9

Before accepting the results, you will want to see how
data are fitted. After you select the option Display you

are asked to select
one of-three patterns
(see Figure 9-10):

¢ time at logarith-
mic scale, draw-

. RO
down at linear

scale; ] Log-Log Diagram fassec,
e time and draw- '

down at logarith- ) Figure 9-10

mic scale; .

¢ time and drawdown at linear scale.

IR
AR
SRR

S
Lin-Lin Diagram &%0?%’%%,@.
by 5 %

S

3

_ Notice that the printout will always be in semilogarith-

“mic scale. One of fitted semilogarithmic displays is

shown in Figure 9-11 for the Hantush fitting method.
Notice the difference of display for points that have been
skipped. On the color screen this is even more obvious.

z12
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— Figure 9-11

9.7. REPORTING

By selecting the Report optio-r_l from the menu bar you
may print the following: —

. & Fit graph showing field or measured data and the fit-
ted curve, along with results and other information
that you selected to put on the report form.

¢ A table for a single well displaying measured data,
fitted data, the difference between the two, time,

pumping rates, and any other parameter that youde-

cided to put on the reporting form.

¢ A table for all wells making the data base or working
set displaying some general data such as wells” iden-
tifications, descriptions, coordinates, elevations,
transmissivities, storage coefficients, leakance, etc.

- The submenu for reporting is as shown in Figure 9-12. If
you select the upper option, Print Fit, the standard re-
porting form will be used including some general infor-
mation about the well, test results, methods of fitting,
and the diagram. This standard form, which is a part of

9-18
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the data base template
GWW.000, is prepared
for the following units:

om Load Map_Help _

: Print £ R
- s .. . it g o
* Transmissivity in Prirt Geweral Data Table PR HRRO
Seied At Ferm
m"/day. .yl StledTeble Fem
L4 Drawdowns,__aqui— ) Select Diagram Type Log-Lin Disgram
fer thickness, dis- - Lerdin Dsagram |
’ Seve Diagnm LogLog Disgram -

geometry of test ;

wellfield setup in. Figure 9-12 .
_ meters._ i .

¢ Time in minutes.
¢ Leakancein Qy'l. —
¢ Pumping rate in m3/ day.

—— You may need to modify this form for another set of

units. [The modification is done using Tools from the

. main menu, followed by Report Forms Editor, then

‘Pumping Tests, and Single Record Form, File, Old,
Standard form.]

If you select the option Print Fit, you will not be
prompted to select a reporting form.

Similarly, using the option Print General Data Table the
standard report form will be assumed, and you will not
be given the chance to replace it with another form that
you may have created.

The middle two options are used to first select a report-

ing form, and second to print the form. Select Fit Form

~ isintended to print a report that is prepared for a single

vy .- well, and Select Table Form is intended to print a report
‘ that is prepared for all wells in the working set.

In the GWW.000 template data base, three reporting
forms have been prepared by programmers to report fit-
ted data, When you select the option Select Fit Form you
will be asked to choose from the list of forms as shown
in Figure 9-13. The "PartialPenetration” form refers to a

9-19
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pre-designed form . - T
which reports all in-
- formation about the PartislPenctration

test setup. The [ [Janderd

- - Standard form
" should be used for
— .+ fully penetrating—
wells. It will report .
either Theis, Han-
tush, or recovery methods depending on the fitting -
- method-selected. This form is prepared with metric
units. Modify it if you wish to use another system of .
units.

Figure 8-13

—  The Table form will report the single well test data in

" columns with time intervals, measured and fitted draw-

downs, drawdown differences, pumping rates etc. One

E column will also show whether a point was skipped or
included into the fit.

For each type of reporting, whether for single test or for -
all tested wells, you may create more than one reporting
form. When you create such forms using Report Form
Editor from the Tools menu, you should save them using -~
Save As.. option, and assign an internal file name. When -
—the Select Fit Form or Select Table Form option is in-
voked, all these forms will be listed for you to choose
from.

~ You may use the option Select Diagram Type to print the
test data using one of three types, as shown in Figure
9-12.

Save Diagram is used to save the currently displayed
diagram for printing using the Nonstandard Report op-
tion. As in other applications, you will be prompted to
save the graph under a name, and to decide on the dia-
gram Size.

9.8. MAKE RANDOM  This routine is explained in more details in Chapter 5,
Section 5.6. The program will allow you to select any one

9-20
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" of space distributed numeric parameters available for.
this application, including some that may have no mean-
- ing for contouring (such as e.g. average pumping rate,
geometrical parameters referring to the position of
—  pumping and observation well screens, etc.). Normally
" what you will want to prepare for contouring will in-
- clude transmissivity, hydraulic conductivity (if you de-
cide to keep this parameter in data base), saturated
thickness of aquifer, etc. You should exercise caution in
- what to contour. Hydrogeological parameters such as
— storage coefficient, specific yield, and leakance are usu-
. ally known at occasional points within a large ground .
- water system. It would make more sense to assign differ-
) ent zones with distinct values of such parameters, rather
— than smoothly changing

- ___contour lines implying
changes at every point. = _

- The random variable of- - |[iepaoe—1%

fering may look as Duration
shown in Figure 9-14. sty b7 -

Storage s _
T Leakance 3
[roed [Feanset’

9.9. LOAD MAP This option is explained
in details in Chapter 5, Figure 9-14
stubsection 5.3.2. It is
used to select a working
set, or individual wells to
work with, directly from
amap.

"9.10. HELP B

This is-context-sensitive'on-line help which guides you
through various options and procedures.

9.21
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9.11. EXAMPLE EXAMPLE FIVE

- In this example you will create-a pumping test entry, use

'—_ the editor, fit the Theis curve to data, display the test and
© print results. The test data_are taken from DeWiest’s
book Geohydrology, 1965, page 264-266. The author as-
sumes that this testis a good example of a nonleaky aqui-
fer. The example is as follows:

A completely penetrating well is pumped at a constant
- rate of 500 gpm. Drawdowns during the pumping pe-
A riod are measured in an observation well 150 ft from the

R pumped well, at times varying from 2 min to 6 hr. They
- are recorded-in-the table below.

-y ———Time Drawdown I?R;lile\pmg
(min) (ft) (gpm
0 -0 500
2 12
3 1.9
4 245
- 5 29 -
6 335 —
7 365
8 41 =
10 46
14 55 -
18 6.15
24 7
30 7.75
40 85
50 9
60 95
80 10.05 )
120 103
180 105
240 10.65
360 10.8

" The procedure is as follows.

{ -

9-22
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From the main menu bar in the GWW select Appli-
cations.

Select Pumping Tests.

3. Select Data, and click on Ge;l_eral Data Units. When

the window Change Units for ... is displayed click on
Distance, confirm with OK and select feet, then click
on AvgPRate, again OK and select gpm, then click on
Duration and select minutes. Click on Transmissiv-
ity and select gpd/ft. Select StandardError and select

. feet. Click on OK to return to the Data menu.

10.

Type DW-1 in the Well Ident field, press TAB; type
Example from DeWiest’s book, 1965, p.264-266 in the

" Description field, press TAB; type 150 in the Distance

field; press TAB.

Notice that the well list contains the well number
DW-1. Click with mouse on DW-1 in the well list win-
dow.

Select Edit, followed by Measurements Units. Click
on Time and select minutes. Repeat the procedure
(Edit, Measurements Units) and select Drawdown.
Click on feet. Repeat once again, select Pumping rate
and select gpm. —-

Go once again to Edit and select Edit Attributes to
confirm that the Confined Aquifer box is crossed (if
not click inside the box), and that Partial Penetration
box is empty.

From Edit menu select Edit Measurements. Check
that the time is in min, drawdown in ft, and pumping
rate in gpm.

Start typing. Type 0 in Time column, press TAB, type
0 in Drawdown column, press TAB; type 500 in
Pumping Rate column, press TAB twice. The cursor
should be in first coliunn of the line two.

Type 2 in Time column, press TAB; type 1.2 in Draw-
down column, press T4B; press TAB twice to move
to the line 3.-Type 3, press TAB; type 1.9, press TAB;
press TAB twice more to move to the next time in-
terval.

Z218
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11. Type 4, press TAB; type 2.45; press TAB three times.

Dw-1

12. Kee ing until -ty \
ﬂielagtljt?tflg,YYPESGO 0 peg suu} %_:;g
_ in Time column, 2 2 e
press TAB; type 10.8 ¢ FIE &
in Drawdown col- : 22 I
umn. Stop here. The 7 T 6s | *”3
T screen should dis- — L1 5
_ - play as shown in i =
Figure 9-15. Instead 13 L S
of pressing TAB = e s
. save the table by 10 5§ s
) holding down the - — =
CTRL key and 80 To o8 i 3
- pressing S (for save). 12 2 —t.
— 13. You are back in the Tl - .
—_ application’s main - X
- menu. Select Dis- o
- - play to look at what — FY

you just typed. Se-
lect Log-Lin Dia-

. The screen’s
display should look as shown in Figure 9-16.

Figure 9-15

D1

4

Figure 9-16

9.24
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9-25

-14. Click on Close on the right side to remove the dis-
play. | -
15. Select Fit, followed by Theis Method. Wait until the

results are displayed. The screen should look as
shown in Figure 9-17. Notice the results:

Wel igent - - Descnpton

u Example fron DeWisst's book. 1965, p.284-265

Obs. Well Distance Average Pumping Rate | Duraton inma! Saurated "
150.00 500.0000 360.0000

A o AR

Swrage Coefficient | Esarmaton
i

&2 S
ransmssvty

27175.77 0.0002952360 i
Fit Methoc Theis Method
Figure 9-17 -

¢ Transmissivity = 27,175.74 gpd/ft
¢ Storage coefficient =0.000295
e Estimate Error = 0.67 ft.

16. Select Display. Select Log-Lin Diagram. The fitted
curve is as shown in Figure 9-18. Not too good!

17. Print results by selecting Report and Print Fit.

18. Check whether this may be a leaky aquifer case. First
remove the diagram from the display by clicking on
Close.

19. Select Fit followed by Hantush method'. Wait until
the processing is finished and notice the results:
¢ Transmissivity: 16,177.67 gpd/ft
® Storage coefficient = 0.00043
* Leakance = 0.00616 1/day

oy dv/
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Dryth [ou]
o

Toum (oin] i

Figure 9-18

o Error estimate =(0.14 ft. -

- 20. Look at the fit. Select Display, followed by Log-Lin
Diagram. The display is as shown in Figure 9-19. No-
tice that the fit is much better. You do not need to look
at the display. The comparison of Error estimates is
sufficient to tell you which method fits better.

Finally compare the results from the book with these re-
sults. Transmissivity in the book is equal to 20,500
gpd/ft, storage coefficient is equal to 0.000315. While
storage coefficients are of about the same order of mag-
nitude, the "nonleaky” transmissivity is overestimated
for about 26%. It appears that the aquifer is less transmis-
sive, but a portion of pumped water is supplied from
leakage.

This ends the example.

—

'
~—
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DW-2
] t N
— - o1 Y
R [ S
- 3 ‘I
h -~
- ) . JER
. H h
3 ]
T
T —
. i)
- N
——— [ 3 -
- w - ‘
- n \!J".J". :_L: B
— 1 w [ - e ——
Tine prar]
Figure 9-18
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CHAPTER TEN ~ HYDROGRAPHS APPLICATION

10.1.INTRODUCTION
10.1.1. General

10.2. MAIN MENU
BAR
10.2.1. Components
of the
" Hydrograph
Apnlication

10-1

Using the Hydrographs application from themainmenu ~ —

of the GWW software you may do the following:

1. Create a data base containing information about
water lévels in observation, monitoring or pumping
wells.

2. Switch between water levels in absolute elevations -

and depth to water table from a measuring point.

3. Display measured water level data for the wholeor a
selected period of observation. Connect all water
level points in the data base or select a "connection”
span, leaving "unconnected" points as random
points on the hydrograph. —

4. Print the results in hydrograph forms with general
data on wells as a header and one or more graphs
and location maps. )

5. Interpolate water levels, or depths to water table, for
any date within the period of observation. Prepare
water level (or depth to water) data for contouring.

6. Prepare water level (elevation) lines to be displayed
on hydrogeological cross sections.

As shown in Figure 10-1, the major options on the appli-
cation’s menu bar are the following:

e Data
® W.Levels (abbreviated Water Levels)
¢ Display
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e L s © -Hydtogrophs |Cigwdllestl.gewed © 5
Data W.Leveis Digpisy Bepont Make Random Lead Map [nterpoistion Help
Well ldent

___® Report -
.. ¢ Make Random
— e LoadMap
¢ Interpolation
e Help

Each of these options, except options Make Random and
Load Map, is explained in detail inthis Chapter. Make -
Random is discussed in Chapter 5, Section 5.6; Load  _
Map is discussed in Chapter 5, Section 5.3.2.

When the Hydrograph application is selected the dis-
piay window consists of three main parts:

¢ Menu bar on the top.

¢ List of wells on the left currently included in the
working set, with two numbers at the top referring to
the number of such wells making the current work-
ing set and the total number of wells with water level
records in the data base.

¢ Entry form with information on the first well on the
list or an empty form for a new data base.

If you are c-reating a new data base with observa-
tion/monitoring wells, the left window will be empty,
and the number of wells will be zero. This is the case as

10-2
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10.2.2. Entry Form

shown in Figure 10-1. Figure 10-2 displays a case with

s

many wells already in the data base.

S . Uhalirupaphe [OATeWRNSTT e . .
Dus Y iswn Ogpley Bryon hisiz Basdtem Lssd lieg juierpoiaicn ey

10.3.

DATA

10.3.1. Options on the

Data Menu

10-.3

[ wett e !

4 Aquite;

p
3
3
&65003.00 §58008.00 83.31 3
F
ke

B2.20

oy BT ¥ R R A SO 0 A 0 b G N AN T B R AT L oL D M A A

In the Entry Form as shown in Figure 10-1 and 10-2 you
may type the input into all or selected fields. The only
field specific to this application is ‘Aquifer’. All other
fields are copied from the Master data structure and
Master data application. However, you may decide to
type coordinates and elevations in this entry form and

not in the entry form of the
Master data application. It is
up to you to decide which ap-
plication to use for information

W.tevels Display |
Sclect Working Set -

that is "exchanged"” between

Delete Record CutD

applications.

Select Entry Form

General Data Units
Working Time interval

Standard ASCH Input
Standard ASCII Qutput

Print Setup

The Data menu is shown in Fig-

Exit Al-F4

ure 10-3. The following options
are available:

Figure 10-3
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Select Working Set.

Delete Record. -

Select Entry Form.

General Data Units.

Working Time Interval. -
Standard ASCH Input—— - -
Standard ASCTI Output.

Print Setup.

Exit. -

10.3.2, - Select Working  You use Select Working Set option in the same manner

Set — asin any other application. Its use is explained in Chap-

= ter 5, Section 5.3. Its purpose is to reduce a large set with

~  many wells to a smaller set of wells which may be se-
lected for whichever reason. '

10.3.3. Delete Record  To delete arecord you will do the following: _—

1. Move the cursor to the well you wish to delete.
2. Select Data on the application’s menu bar.

" 3. Select Delete Record, or hold down the CTRL key and
press D key.

4. A warning will be displayed giving you a chance to
reconsider.

10.3.4. Select Entry You may use the default form as displayed in Figure 10-
Form 1, or any form that you may have created following the
steps explained in Chapter 3. To change the form:

1. Select Data on the application’s menu bar.
2. Click on Select Entry Form.

10-4
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3. Select the form
name which you
wish to use as
your entry form
from the list dis-

played in the"~

-dialogue box as

= ' shown in Figure -

10-4. T
— 4. Click on OK.

In the Hydrographs
application it may
be desirable to de-
—sign another entry
form with informa-

Figure 10-4

~tion other than in the standard form. For exampie, you
may wish to identify a well either as an observation,
monitoring or production well. This information may be
kept in the Master data application or in the Hy-

' drographs application. You may use this information to

select 2 WoTking set or to display one type of wellonto a

location map. You may think of other pieces of informa-
tion to keep in the hydrographs data base, such as the
method of measurement (chalk tape, electric line, re-
corder, logging device, etc.), or the use of the well other
than for water level measurement.

10.3.5. General Data When activated, the
Units option General

Data Units displays
a dialogue box such
as shown in Figure
10-5. In the GWW
data base template,
which is used in the
example shown in
Figure 10-5, the only

10-3

Figure 10-5
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space-distributed numerical parameters are coordinates
and ground surface and measuring point elevations.

10.3.6. Working Time The option Working Time Interval permits you to re-
Interval duce a long period of observations to a shorter time

- span. This is important in editing data, in displaying hy-

drographs with more detail in a shorter period, and in

reporting data for the period of interest. For example, if

you are going to use the data base for making a mathe-

matical model of an area, your interest may be in a cer-

— tain period of time in which you wish to calibrate your

‘model. B

— | For example,if you decide to display and print hy- -———
drographs within the period from 1 January 1984 :
through 31"December 1988, you should proceed as-fol-
lows:

1. Select Working Time Interval from the Data menu.
The display prompts you to input the starting year,
menth and day. Type 1984, press tab, type 1, press
TAB, type 1, press TAB. Press TAB-twice more to skip
hour and minute. The screen should look as shown
in Figure 10-6.

Year Maonth i1 !Dw l‘l l
Hour ll] ‘ M'"‘lﬂ I

e [Hicaneeti

- —

Figure 106

2. When the dialogue box titled "Working Time Interval
End’ opens type 1988 for the year, 12 for the month,

10-6
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and 31 for the day. Press twice TAB. The display
should look as shown in Figure 10-7.

| #57 EC Working Time Ioterval End. EETT R B

| yeo ] Mo [z Jowy 51

_ Hour |0 ] winfo ]

— BT [Fow=]
o M — N
 Figure 10-7

3. Click on OKto close this dialogue. The whole data set

" is now reduced to the selected time interval.

10.3.7. Standard ASCII You may save the whole data base, all the wells, in one

Input

10-7

ASCTI data file. In the version 1.0, the input format was
made compatible with output format-of the UN/GW
software. In the version 1.1, that "compatibility” was
abandoned in favour of a more "friendly" format.

The ASCII input format is explained in Appendix D.
However, if you are in doubt what is the proper format,
you should create one example and save it using the op-
tion Standard ASCII
Output. Once saved the
file can be examined
and the format noted.
When the option Stand-
ard ASCII Input is in-
voked, the dialogue box
will open as shown in
Figure 10-8. The pro-
gram assumes the

z3¢0
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10.3.8. Standard ASCII

Output
10.3.9. Print Setup
10.4. WATER
LEVELS
10.4.1. Edit Water
Level Data
10-8 .

standard extension for such files .hyd, but you may over-
ride this and type any wildcard combination in the file-
name field. ' :

This option is used to save the data base containing
water level measurements in a standard ASCII file. Just
as in other parts of the —

GWW package, it is a
good idea to save the
data from time to time
in an ASCI file. What-

- Wiaterd evels Tisadeet ASTH Cretpat 75

Fiensme: [guams_nyq _] 1\.\“‘“]

ever may happen to |~ ™ ‘
your data base, you | — o

may always re-create it el

by reading this file as a Im

standard ASCII input. il

When this command is

invoked, the dialogue

box will open as shown Figure 10-9

in Figure 10-9. The pro-
gram assumes the
standard extension for sich files .hyd, but you may over-
ride this and type any wildcard ‘combination in the file-

—name field. The extensions are for your convenience.

- The Print Setup option is explained in Chapter 5, Section

54.

Edit Water Level Data is the first option on the W.Levels
menu, as shown in Figure 10-10.

When you select Edit W.Level Data option the edit table
is displayed. It may contain data as shown in Figure 10-
11, or it may be empty prompting you for input. You en-
ter or edit data using the TAB key, ENTER, or mouse.

23l
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- ST Hydrcgraphs'li::\@d\&%ﬂ.

LR Digplay Report Make Random -Load Map [n!

| EditW. Level Data Cul-£ 1B g
Depth Data - —
. Leve! Data ahm?ﬁﬁhnmr:nq%?ﬁg
P343 | |nsert Row - cuH 1 1256
PO1 | DeieteRow - CwiD 3 1147
PO-2 6 11,32
B PO-3 | gave W. Level Data CtrtS 7 11.28
POS Exit {don't save) Ctri-X ] 11.18
— SRRG-10 i EXEL 1 9 11 18
SRARG-11 1984 1 10 11.08

i . P T f1aoa 1 11 11 N8 -~
Figure 10-10

- You may delete a row in the editing table by holding
~ down the CTRL key and simultaneously pressing D. You
T —- may insert a row by holding down the CTRL key and
- simultaneously pressing I. You may save the data by
holding down the CTRL key and pressing S. You may
quit or exit without saving the data by holding down the.
CTRL key and pressing X.

e -

10.4.2. Selecting Levels .
or Depth to
Water Level By dlicking on Depth Data on the W.Levels menu you
decide to type in the values of depths to water table from
- a measuring point. The editing table in this case may
look as shown in Figure 10-11. Conversely, by selecting

El_Frio

' Wear] Day | Month:| ihimm:| Depth [m] |+

1984 1 1 11.24 |

1984 1 2 12.77 ™™
1984 1 4 12.42 0.7

1984 1 5 12.7 |

1984 1 6 12.93 |

1984 1 7 13 ot

Figure 10-11

106-9

32
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10.4.3.

Level Data you will be prompted to type water levels in
absolute elevations above mean sea level. The editing ta-
ble in this case may look as shown in Figure 10-12.

Ei_Frio i
1984 |. . 1 i
1984 1 >
1984 1 g
1984 1 6
1984 1 -7
_ _Figure 10-12

Depth or — - -

Level Units

10.5. DISPLAY

10-10

Although you may have selected meters as a basic unit
of length (that is of depth
and/or elevation), youmay
override the default by us-

ing the option Depth/Level cm

Units on the W.Levels inch.

menu. The display may N

look as shown in Figure 10- mile

13 offering a list with all [For [Cancat |
possible length units as

file or another file created

by you for your data base.

When you select the Display option on the menu bar, a
portion of the hydrograph for the currently selecied well
will be displayed within the specified time interval using
the option Working Time Interval. The hydrograph inay
look as shown in Figure 10-14. All points will be con-
nected since the default connecting interval is very large,
365 days.
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10.6. REPORTING

LI PR

10-11

Figure 10-14

When you select the Report option from the menu bar

the display looks as
shown in Figure 10-15.
As in other applications,
if you select printing op-
tions in the upper part of
the submenu the pro-
gram uses standard re-
porting forms.

The difference between

Print Hydrograph and
Print General Data Ta-

ble is as follows. Print Hydrograph prints one hy-
drograph for a single well. There will be a header with
identification data, followed by the graph. [You may
place a loation map on the same reporting form. For this
you need to (a) create such a map using the Map appli-
cation, (b) modify the standard reporting form or create
another form which will have a drawing field with the

name of the map.]

Bépﬁn Make Random Loac
Print Hydrograph
Print General Data Tabie

Save Hydrograph Drawing
Print Nonstandard Form

Select Hydrograph Form
Select Table Form

Figure 10-15
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10.7.MAKE RANDOM

10-12

General Data Table option is intended to pnnt a report
that is prepared for all wells in the working set. Thedata
consist of well identification, description, coordmates,
and elevations.

Using the lowermost two options will permiit you to
override the standard-reporting forms and select an al-—
ternative form. An example ¢ |
is shown in Figure 10-16 for
the hydrograph form. The re-
porting forms created in the Figure 10-16
GWW.000 template, which

are at your disposal without modifications, are Measure-
ments and Standard. The Standard reporting form
places a header with general data on a well on the form,
followed by the hydrograph drawing field filling the rest
of the form. The measurements reporting form uses the
same header, but instead of the drawing field it presents
a table with field measurements for the single well
within the selected time interval.

Measurements .
Sronderd o

For each type of reporting, whether for a single test or for
all tested wells, you may create more than one reporting
form. When you create such forms using Report Form
Editor from the Tools menu, you should save them using
Save As ..option, and assign an internal file name. When .
the Select Hydrograph Form or Select Table Form op-
tion is invoked, all these forms will be listed for you to
choose from.

Save Hydrograph Drawing is used to save the currently
displayed hydrograph for printing using the Print Non-
standard Form option. As in other applications, you will
be prompted to save the graph under a name, and to de-
cde on the diagram size.

This routine is explained in more detail in Chapter 5, Sec-
tion 5.6. The program will allow you to select any one of
space distributed numeric parameters available for this
application, including some that may have no meaning
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10.8. LOAD MAP

10.9. INTERPOLATION.

10.9.1.

Connection
Interval

10-13

for contouring (for example the elevation of the measur-
ing point). This routine is used mainly to create a loca-
tion map showing only wells which make the water level
data base, or wells which have a more or less continuous

. .water level measurement record.

This option is explained in detail in Chapter 5, subsec-
tion 5.3.2. It is used to select a working set or individual
wells with which to work directly from a map.

This is one of very important options in the hydrograph
application. It permits you to create a contour map for
any date within the time interval for which you have
data. It also permits you to decide on the spanning time
interval in which you wish
to have individual points on
a hydrograph connected.
The submenu of the Inter-
polation option is shown in
Figure 10-17.

Sct Conneclion Span
Depthjtevel at Date

Figure 10-17

When you select Set Connection Span the display will
prompt you to replace the default, which is 366.00
(days), with an-
other interval. The
display is as shown
in Figure 10-18. For
example, selecting ]
31 days, which im-
plies that only
neighboring points
observed in less Figure 10-18
than 31 day inter-

vals, will be con-

oy 7 Conneclion’interval |days].

[Fox: 5] [icancet?]
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nected with a solid line. If the span between two neigh-
boring points is greater than 31 days, they will be dis-
played as scattered points, as shown in Figure 10-19.
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Figure 10-19

10.9.2. Interpolation Using this option
Date you can create a

© Iuterpolation Uste i

data set ready for ~

contouring at : cer- | ™™ Morth [5__] Dey [15 ]
tain date. You are Wour [ | ™in[ |
prompted for the — _—
date as shown in [ ERETEN T
Figure 10-20. The

option incorpo- Figure 10-20

rates the make ran-

dom option from

other applications and set a specific date for which you
, Wish to create the contour map. Depending on your type

of data, depth to water or water levels in absolute eleva-

tions, you will be prompted for ‘Save Random Model of

Water Depth’ as shown in Figure 10-21 or "Save Random

Model of Water Level".

10-14
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10.10. HELP

10.11. EXAMPLE

16-15

You may create
more than one
contour map of
water levels. You
need to select the cHGrhs

opﬁon Chemistry -
Depth/Level at | [Gremto it ey stangord i
Date several times Em:: ﬁ;ﬁ?ﬁﬁiﬁﬁ ..

assigning each | {EmyForn.iatogy.Smadard |
EmryForm.MagterData. Standan=

time another date . orm.PumpTests PurtielP| &
and labeling the
random models to Figure 10-21

bée created with
different names.
Examples could be Level_July_84, Depth_Sep_87, etc.
Youshould follow the convention that internal fie names
may be long but continuous. You may use points or un-

——derscores to separate parts of the file name that have

meaning to you.

This is context-sensitive on-line help which guides you
through various options and procedures.

EXAMPLE SIX

In this example you will create a water level entry, use
the editor, create random models for water levels on 1
June 1991 and depths to water table on 15 December
1991. You will display and print the graph setting the

~ maximum connection interval to 30 days.

The well’s general data are the following:

o Well name: SRRG-12

¢ Description: Observation well in Irrigation System of
Rio Guarico.

e Coordinates: X=629000, Y=942000

4
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10-16

e Ground Surface Elevation: Z=85.50 m
¢ Measuring Point Elevation: 86.20 m -
e Measurements: -

Time - Depth to water
1/1/91125
1/20/9113.1
2/19/9113.6
3/15/9113.9
4/29/91142
5/16/91 147
6 /14/91 143
7 /12791 139
8 /28/91 133 . P
9 /16/91 12.9 -
710/14/91 126
11/11/91 123
12/06/91 12.1
12/28/91 11.8

The pro..edure is as follows.

1. Select Applications on the main menu bar of the
GWWY package. "

2. Select Hydrographs. The display is as shown in Fig-
ure 10-1.
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3. Type in Well Ident field 'SRRG-22". Press TAB.

4. Type in Description field “Observation well in Irriga-
tion System of Rio Guarico’. Press TAB.

- 5. Type 629000 in the Easting field, press TAB. Type
' 942000 in the Northing field. Press TAB.

- 6. Type 85.50 in the Ground Surface Elevatmn field.
Press TAB.

7. Type Quatemary in the Aquifer field. Press TAB. Type
86.20 in the Measurmg Point Elevation field.

8. Press PgDown twice. The cursor is on SRRG-12 in the
list of wells.

— 9, Select W.Levels.

—10. Select Edit W.Level Data. Check that the last column
is labeled as Depth [m].

11. Type 1991 in the Year column, press TAB, type 1, press
TAB, type 1 press TAB twice. You should be in the
Depth column. Type 12.5. Press TAB. You are now on

_. the second line.

12. The program repeats thelast year and month. Accept
the year as 1991, press TAB to move to the day col-
umn. Type 20, press TAB; press TAB again to confirm
~ themonth as January; press TAB again to move to the

%eptlg ICOIclllmn SHAG.12
ype 1o.1and press T fay. iatonth [tk ] Degth jol.]
TAB. 1993 1 1 12 §
1991 20 1 13.11
13. Keep typing until [291] 19 2 13.6]
thelast line: 1991 in i;:‘ 18 3 ERE S
1 29 § 14 2
the Yearcolumn, 28 [iss: 1 16 3 a7
in the Day column, (13311 141 —°¢ 14 3
12 in the month 32 : 2 2
column, 11.8 ih the 11951 16 3 2 91
depth column. The [1991] 4] 10 12.6
display should r3——3 =
look as shown in [1991 ] 28 13 11 8
Figure 10-22.
Figure 10-22
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10-18

14.
) data.
15.

16.

Hold down the CTRL key and press S to save the

Select Interpolation, select Connection Span. Type
30 and select OK. o :

Select Display. The display should look as shown in
Figure 10-23. If the display shows only a coordinate
system, or a frame of a graph but without points and

17.
18.

19.

20.

= SARG-22
Cupts pn) . ol )
|
- Jres
| %
/
7
.\ ’) s
1 \\ Vd
\ Py
" ~“ms
19 ™ e
4
\\
V] s
t 3 4 [-] ] L [] |3 w T
o
AR |
Figure 10-23

lines, you should check which working time interval
is currently selected. (Go to Data, and select Working
Time Interval.)

Select Close.

Select Interpolation. Select Depth/Level at Date. Fill
the window prompting you for the interpolation
date with the numbers 1991, 12, 15 (15 December
1991).

Save the random 1nodel under the file name
Depth_15_Dec_91.

Select W.Levels. Select Edit W.Level Data. Notice
that the last column is labeled as depth [m]. Select
W.Levels again. Select Level Data to replace depth
with level. Notice that the last column is labeled as
Level [m] and that the data in this column are no
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loriger 12.5,13.1, 13.6, ..., 11.8, but converted to water
levels in absolute elevations: 73.7, 73.1, ..., 74 4,

21. Hold down the CTRL key and press X to exit without
- - saving (you have not made any change!).

- 22. Select Interpolation. Select Depth/Level at Date.
Type 1991, 6, 1 (1 June 1991). Select OK.

: 23. Save the random model of water levels on 1 June 1991
— ' under the name Level_1_June 91.

Using the applicEﬁﬁh Mapping you will create contour
maps of depths on 15 December 1991 and levels on 1
June 1991 for this example. ..

' Exit the application by selecting Data, and Exit.

]

‘10-19
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11.1

INTRODUCTION

Hl_l.l.l. General

11-1

The objective of running a step drawdown test is to ob-
tain information about the performance and efficiency of
the well being pumped. The data taken under controlled

- _conditions give a measure of the productive capacity of

the completed well and provide data on which the selec-
—tion of the pumping equipment can be based. The Step
Drawdown application is a utility in the GWW package
rather than a data base application.

Since this is a test of the productivity of a well, it is often
called a well-production test. This is a variable-rate well-
production test. A well is pumped at a constant rate for
a certain period of time (normally between one and 24

hours) and the drawdown is recorded at the end of the
pumping step. The pumping rate is then changed, nor-
mally increased, and the well is pumped for the same
period of time. The water level is then measured and the
drawdown calculated. The same procedure is repeated
with different pumping rates one or more times (mini-
murm 3 steps). It is understood that each step must be of
the same duration as the others.

Using the Step Drawdown Test application from the
main menu of the GWW software, you may do the fol-
lowing:

1. Create a data base containing information about step
drawdown test results and efficiency of drilled wells.

2. Display and print step drawdown test results show-
ing two components of the total drawdown: aquifer
loss and well }oss.

244,
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11.2. MAIN MENU
BAR

11 .2.1. Components of
the Step

Drawdown Test
Application

3. Project the step drawdown pumping test results be-
yond the final step. This is used to forecast the draw-
down and/or efficiency if the well will be pumped at
a rate about 20% higher than in the test.

As shown in Figure 11-1, the major options on thé_appli-
cation’s menu bar are the following:

== SR L caonll e Step Drawdown Testicigwilltestl.g
nan Edht Bt Dlsplay Beport Maks Random Load Map Help o

11-2

well ident Well Ident I Descnpuon
I .

A B p

Figure 11-1

Data

Edit

Fit

Display
Report

Make Random
Load Map
Help

Each of these options, except options Make Random and
Load Map, is explained in detail in this Chapter. Make
Random is discussed in Chapter 5, Section 5.6; Load .
Map is discussed in Chapter 5, Section 5.3.2.

My
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When the Step Drawdown Test application is selected,
the display window is composed of three main parts:

... Menu bar on the top. .

working set, with two numbers at the top referring to
the total number of wells with step drawdown tests
in the data base and the number of such wells in the
current working set.

¢ Entry form with information on the first well on the
list or an empty form for a new data base. -

If you are creating a new data base with production or

o test wells, the left window will be empty, and the num-

- ber of wells will be zero. This is the case as shown in
- - Figure 11-1. i

11.2.2.Entry Form In the Entry Form as shownin Figure 11-1 you may input
data into two fields: Well Ident and Description. All

- other fields are used to report results. The coefficients A -

and B are the coefficients used to fit the drawdown and
pumping rate equation (see 11.5). '

11.3. DATA-

11.3.1. Options onthe  The Data menu is shown in Figure 11-2. The following
Data Menu options are available:

& Select Working Set..
® Delete Record.

® Select Entry Form. Data Edh Fh Digpley |

¢ (General Data Units. ~ Select Waorking Set
® Print Setup. Delete Record CeHD
e E:it. Setect Entry Form.
General Data Units
Prim Setup
B Exdt AIMF4
Figure 11-2

11-3

— o List of wells on the left currently comprising the™
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11.3.2. Select Working
Set

11.3.4. Select Entry

11.3.5. General Data

Form

Units

11.3.3, Delete Record

11-4

You use the Select Working Set option in the same man-
ner as in any other application. Its use is explained in
Chapter 5, Section 5.3. Its purpose is to reduce a large set
with many wells to a smaller set of wells which may be
selected for any reason.

To delete a record you will do the following:

1. With-the mouse cursor, select the well you wish to
delete.

2. Select Data on the application’s menu bar.

3. Select [5e1ete Record, or hold down the CTRL key and
press D key.

4. A warning will be dlsplayed glvmg you a chance to
reconsider.

You may use the default form as displayed in Figure 11-

-- 1,-or any form that you may have created following the

steps explained in Chapter 3. To change the form:

1. Select Data on the application’s menu bar.
2. Click on Select Entry Form.

3. Select the form name from the list displayed in the
dialogue box.

4. Click on OK.

In the step drawdown test application you may think of
typing and storing additional-information such as

pumping equipment, date of test, use of well, mainte-

nance information, etc., if you have not entered this into
the Master data entry form.

When activated, the option General Data Units displays
a dialogue box such as shown in Figure 10-5. In the
GWW data base template, which is used in the example”
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shown in Figure 10-5, the only space-distributed numeri-

cal parameters are coordinates and ground surface and
- : measuring point elevations. This information is taken

from the Master Data application. '

.11.3.6. PrintSetup -  The Print Setup option is explained in C}_lapter 5, Section
' 54. :
11.4. - h
__EDIT DATA MENU
11.4.1. Edit Data Before you can create a data set or edit data you must
Submenu type in the well identification number (Well Ident), and

its description. If this is already a well which has been
entered into the GWW system from another application,
the description field should be automatically filled in
with information typed elsewhere. In that case the only —
entry necessary is the well identification. The display
then looks as shown in Figure 11-3. The well is used in
the Pumping test application and is already in the GWW
system.

1 Sep Drawdown Tcsi [c.‘tgw
Data Edit Fit Dl_piay Beport  Make Random Load Map

Well Ident Well ident -
Descnption
PT-1 Todd's book, pa:
- A - - B
_ Figure 11-3 —

11-5
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— 11.4.2. Measurements
Units

11.4.3. Entering Data

Only when you select Edit Data and open the data table
with two columns, drawdown and pumping rate, will
you be able to use other options on the edit data menu.
These options are shown in Figure 11-4 and are used for
editing the table (msertmg or deleting rows) and saving
data.

You may select units other than the default for draw-
downs and pumping rates. To change the urut for draw-
down from m to ft:

1. Select Edit. . -

2. Select Measurements Units. The display is as shown
in Piguré 114.

A -~ Step Drawdawn?est[c\g
Fit Dl_play Hepnrt Make Random Load Map

WJ Edit Data Ctri-E
Descnptan
m Insert Row Ctri4 P
Delete Row Cui-D
Save Measurements  Curk-S — |B
Exit (don*t save) Ct-x (200 0.400000605¢

Measurements Units  Ctwrl-S - Drawdown .

11-6

l Pumping Rate

Figure 114

3. Select Drawdown. The dialogue box lists all units for
length that are contained in the GWW.UNT file or
that have been created by you for this particular data
base.

4. Click on feet and select OK.

When you select Edit Data a two-column table will be
displayed with the cursor in the first row of the draw-
down column. Check the units displayed for the draw-
down and pumping rate. Type the drawdowns and
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11.5.

FITTING

11-7

corresponding pumping rates. For the fitting algorithm
to work correctly you are expected to type drawdowns
in increasing order, with the difference between draw-

. .downs being progressively larger for equal multiples of

the pumping rate. In other words, J.f you have tested the
well at rates 1000, 2000 and 3000 m3/ day, the correct val-
ues of drawdowns would be 1.00, 2.10, and 3.40. It would
not be correct to have the drawdown values such as 1.00,
1.90, 24. The reason is that the spedific capacity of the
well, which is defined as its pumping rate or yield per
unit of drawdowr, must be decreasing with an increased
pumping rate. In the ‘correct™ case the specific capacities
are 1000, 952, 882 m>/da y/m; th.le in the second case
the sequence is 1000, 1053 1250 m®/day/m. In the sec-
ond case when you select one of fitting methods, the pro-
gram will display an error message "Unable to fit. Check
your data.”

You must not press TAB at the end of data entry. If the
fifth step as shown in Figure 11-5 was the final test step

" (drawdown 6 m; pumping . PT-1
rate 5000 m /day) the | R
cursor must remain after ~|Drawdown jmiiPumping Raie:
the number 5000. You will S 1008

) 2.1 2000

save data by either select- 33 3000
ing Edit and clicking on 1.6 2000
Save measurements or by 6 5000
holding down the CTRL
key and pressing S. Figure 11-5

If you do press TAB at the end of data entry and the new
line is opened, you must delete this line by holding the
CTRL key and pressing D. After that you should save the

- data in one of two ways as explained above.

According to classical theory, the total drawdown in a
production well has two major components: the draw-
down sa (aquifer loss) due to laminar flow of water

is0
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through the aquifer toward the well and sw (well loss)
due to the turbulent flow of water through the screen or
well face and inside the casing to the pump intake. Other
components, such as additional drawdown due to the
partial penetration of an aquifer, or the drawdown due
to barrier boundaries of the aquifer or the build-up due
to recharge boundariesof the aquifer, are normally con-
tained within the aquifer loss.

-Accofdi-ng to Jacob ("Radial Flow in a Leaky Artesian Aqui- -

fer,” Trans.Am.Geophys.Union, vol.27,no.2, 1946), well

loss may be represented approximately by the followmg l

equation:

— 5w=BQ2

—  where

sw = well loss, [L]
B = well-loss constant, [T2/L’]
__ Q-=discharge, [L*/T}. — -

Aquer loss, sa, 1s linearly proportional to the pumping
rate, i.e.

F Sa =AQ

Thus, the equation of total loss during pumping may be
written as

s = AQ+ BQ?
The coefficient A has dimensions of TL'2.

The second theory, presented by, among others Rora-
baugh ("Graphical and thevretical analysis of step-drawdown
test of artesian well,” Proc.Am.Soc.Civ.Eng. 79, separate
no.362, 23 pp, 1953) and Karanjac ("Well Losses due to Re-
duced Permeability around Well Screen,” Ground Water,
vol.10, 1972} demonstrate that the well loss is not neces-
sarily proportional to the second power of pumping rate.
In other words, well losses may be significant although

11-8

Bl
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11.6.

DISPLAY

11-9

" turbulence may not have developed! The basic formula

for well drawdown is -

s=AQ+BQ"l

. This is a more general case, of which n=2 is an approxi-

~mation. According to Rorabaugh, n varies accordmg to
 the aquifer and well situation from less than 2 to 3.5. Val-
ues of n less than 2 may occur ifQ is relatively low and
full turbulence has not yet developed in the entire well-
entry flow. For very low values of Q, the flow may even
be laminar throughaut the system, in which case the well
loss coeffment will be zero.

After the data are entered, you should select one of the
" two fitting methods as shown in Figure 11-6. The com-
— puter program then evaluates the coefficients A and B,
and writes them into the entry form. The field ‘p” will be

e Str:p Drawdown Tcsl[c\
Dl_play Eepon Makc Random Load Ma

I lde D —
PT-1 | _General l escription

Quadratic [s = 2*Q +b*Q"2] !
General [s a*Q +b*qp)

Figure 11-6

also filled with a value, either 2 if the quadratic fit is se-
lected or any value if the more general form is selected.

- When you select the Di5plziy option on the menu bar, the " -

§creenmay look as shown in Figure 11-7. The upper line
defines the aquifer loss, and the lower line defines the
total well drawdown. The space under the first line and
the abscissa is the aquifer loss, and the space between the
two lines is the well loss. On the screen you may assign
different colors to each of these two areas to emphasize
either of the well drawdown components.
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R [ ———
0 o ] L] oo [ «xm
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§ - \\
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N
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Wll Loae am o ] o» -] 12
o B Figure 11-7

" The table under the graph reports the measured data
(well drawdowns and pumping rates) and each draw-
down component from the fit: aquifer loss and well loss.
- . The last line reports well efficiency for each pumping
step and for a hypothetic step which assumes 20% higher
pumping than the last rate.

The average well efficiency taken as an arithmetic aver-

age for all pumping steps is calculated and entered into

the entry form. Since the entry form is used for the

header of the reporting form, these results will also be
' printed when the option Report is selected.

L] Make Random Lo

11.7. REPORTING

SclectFom
When you select the Report option | Save Disgram _
from the menu bar, the display looks Print Nonstandard Repart

as shown in Figure 11-8. As in other

Fi 11-8
applications, you may use the stand- e

11-10
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11.8.

MAKE RANDOM

- Form). In the latter case,a dia- --f [

11-11

ardﬂreporting form (option
Print) or you may select an-
other reporting form (Select

logue box will open suggest- Sanderd
ing the names of all available _
reporting forms. In Figure 11-
9 only the-standard form is
available, and there is no dif-
ference between the two
printing options-you may se- Figure 11-9 _
lect.

% [ 2]

Save Diagram is used to save the gm&'_d_s_plﬂie_d

step-drawdown-graph for printing using the Print N on-
standard Report option.

This routine is explained in more detail inChapter 5, Sec-
tion 5.6. The program will allow you to select any one of
the space distributed numeric parameters available for
this application, including some that may have no mean-
ing for contouring (e.g. eleva- Random Mdi. Variabic
tion of the measuring point).
In this application, the list of
numeric parameters that
may be contoured may look
as shown in Figure 11-10, al-
though it is questionable
whether most of these will
have a meaning. The two pa- Figure 11-10
rameters that may be used

are Z (land surface elevation), which should be used for
creating a location map with only wells tested with step-
drawdown tests, and Efficiency, to show different well
efficiencies. You may also add a parameter such as spe-
cific capacity of wells to your reporting form, by manu-

o>

mo

fliciency

yN-(X
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11.9. LOAD MAP

11.11. EXAMPLE

11-12

ally entering the value obtained from the test and by con-
touring or displaying this parameter.

This option is explained in detail in Chapter 5, subsec-
tion 5.3.2. It is used to select a working set, or individual
wells to work with, directly from a map.

This is context-sensitive on-line help which gmdes you
through various options and procedures.-

_The example from H. Bouwer’s book "Ground water Hy-
drology,” Fig. 4.13, published by McGraw-Hill Book Co.
in 1978 will be used. The test data are as follows:

5 :
Yz jilooo |2000 :4000
|
Draw-
oy | 456 | 1074 |29.48

The analysis may proceed as follows.

1. Select Applications on the main menu bar of the
GwWw package.

2. Select Step Drawdown Test. The display is as shown
in Figure 11-1.

EXAMPLE SEVEN
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3. In the Well Ident field type SDT-1. Press TAB.
4. In the Description field type Bouwer, 1978, Fig. 4.13.

Press TAB.

5. Press PgDown twice. The cursor should be on SDT-1

in the list of wells.

6. Select Edit followed by Edit Data. Check the units for
- drawdown and pump, ping rate. If units are not meter
for drawdown and m”/day for pumping rate select
Edit again and then Measurements Units. Select the
one you wish to change (drawdown or pumping
rate), make the. change, and select OK to return. Then
select Edit Data again to open the table. :

_7. Type4.56 for first drawdown, press TAB; type 1000 for

first pumping rate; press TAB.

8. Type 10.74 for second drawdown, press TAB; type
2000 for second pumping rate; press TAB. .

9. Type 29.48 for third drawdown, press TAB; type 3000

for first pumping rate.

and press S to save the data.

B. The display
is as shown in Figure 11-11. Hold down the CTRL key

SDT-1
— |Drawdown Jm}} Pumping Rate {m3day]] 4
4.5¢6 1000 i
10.74 2000
2948 3009
Figure 11-11

10. Select Fit and first try

ten into the entry form.

A=0.0035
B =9.8x10"
p=2.00

the classical Jacob’s equation.
Select Quadratic. The results are immediatély writ-
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-hjfﬁciency (average) = 57%. -

11. Select Display. The display will look as shown in Fig-
~  urell-12. . :

- 12. Try now the second, more general, method. Select Fit,
followed by General equation.

13. To view the results you must first remove the graph
from the screen. Select Close. Notice that:

A =0.004
B = 6.8x107%
p=231

Efficiency (average) = 66%.

You may compare efficiencies and aquifer loss coeffi-
dient A, but you cannot compare the well loss coeffi-
dents B since they have different dimensions.

14. Select Display. The display will look as shown in Fig-
ure 11-13.

11-14
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Exit the application by selecting Data, and Exit.

— ]
|

|
awdown [m]
L -

P

|
d

]
-]
'
- Crawcdiown [ K74 F-I [T
| Purping Rate L 1o am am
At T Lowe [ 3 BoT3 6.[04E W21
Wall Losa s 21644 nng
L EMciency I LLES L Bis ]
Figure 11-13
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CHAPTER TWELVE ~  GRAIN SIZE CURVE

12.1. --

INTRODUCTION

12.1.1. General

12.2, MAIN MENU
BAR

12.2.1. Components of
the Grain Size

Curve
Application

12-1

This application is a utility for creating and storing infor-
mation on grain sizes of drilled samples in the data base.
With this application you may create a data base, display
grain size distribution curves and print one or more
curves. _ o -

As shown in Figure 12-1, the major options on the appli-
cation’s menu bar are the following:

e Data .

o Erhe e Giain iz
o Edit Datz Edit Digplay Report Load Map Help
* Display Well ldem -
® Report ‘ Well ident Destr
e Load Map - GSC-1 Expl
e Help

Figure 12-1

Zeo
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The options Data, Edit, Display, and Report are ex-
plained in this Chapter. Load Map is discussed in Chap-
ter 5, Section 5.3.2. .

When the Grain Size Curve application is seiected-:-the

display window is composed of three main parts:
® Menu bar on the top.

e List of wells on the left currently comprising the
working set, with two numbers at the top referring to
the total number of wells with grain size samples in
the data base and the number of such wells'in the
current working set. -

e Entry form with information on the first well on thé i

list dr an-empty form for a new data base.

12.2.2. Entry Form

12.3. DATA

12.3.1. Options on the

Data Menu

12-2

If you are creating a new data base with production or
exploration wells, the left window will be empty, and the
number of wells will be zero. This is the case as shown in
Figure 12-1.

In the Entry Form as shown in Figure 12-1 you may input
data into two fields: Well Ident and Description.

The Data menu is shown in Figure 12-2. The following
options are available:

¢ Select Working Set.
¢ Delete Record.
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12.3.2. Select Working
Set

12.3.3. Delete Record

12.3.4. Select Entry
Form

12-3

® Select Entry Form. = :
oF Edit Digplay Repeort Loa:

e (General Data Units. : ki

" o Print Setup. Delete Record  CtriD
o Exit. Select Entry Form It igent
General Data Units
Print Setup
Exdt AlF4
— Figure 12-2

You use the Select Working Set option in the same man-
ner as in any other application. Its use is explained in
Chapter 5, Section 5.3. Its purpose is to reduce a large set
with many wells to a smaller set of wells which may be
selected for any reason.

To delete a record you will do the following:

1. With the cursor, select the well you wish to delete.
2. Select Data on the application’s menu bar.

3. Select Delete Record, or hold down the CTRL key and
press D key.

4. A warning will be displayed giving you a chance to
reconsider.

You may use the default form as displayed in Figure 12~
1, or any form that you may have created following the

_steps explained in Chapter 3. To change the form:

1. Select Data on the application’s menu bar.
2. Click on Select . Entry Form.

3. Select the form name from the list displayed in the
dialogue box.
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12.3.5.

General Data

Units

12.3.6. Print Setup

12.4,

EDIT DATA MENU

12.4.1. Edit Data

Submenu

12-4

4. Click on OK.

In the grain size curve application you may think of typ-
ing and storing additional information such as uniform-
ity coefficient, d1o, d2o, deo, etc.

When activated, the option General Data Units displays
a dialogue box such as shown in Chapter 10, Figure 10-5.
In the GWW data base template, which is used in the
example shown in Figure 10-5, the only space-distrib-
uted numerical parameters are coordinates and ground
surface and measuring point elevations. This informa-
tion is taken from the Master Data application.

The Print Setup option is explained in Chapter 5, Section
54.

Before you can create a data set or edit data you must
type in the well identification number (Well Ident), and
eventually its description. If this is already a well which
has been entered into the GWW system from another ap-
plication, the description field should be automatically
filled in with information typed elsewhere. In that case
the only entry necessary is the well identification. The
display then looks as shown in Figure 12-1.

Only when you select Edit Data and open the data table
with columns for grain size and percentage passing
through the sieve of that size, will you be able to use
other options on the edit data menu. These options are
shown in Figure 12-3 and are used for editing the table
(inserting or deleting rows) and saving data.
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12.4.2, Number of

Data Sets

12-5

* Grain Size Cutve [ci\g

p Help

Insert Row CirH

Delete Row CuD

nt I ipti
Save Data Ctr-S Desc_np on
Exit [don't save) Ctri-X

Add New Set
Delete Set

Std ASCIl Input
Std ASCIl Output

1

Figure 12-3

When you are using this application to create a record for
new grain size curve, you will be prompted first to tell -
the program how many sets of data you have for a par-

.. Hcular well. The limit for each well is 5, but you may split

the total number of data sets into a multiple of five as-
signing different well identifications, such as GSC-1/1,
GSC-1/2, ete.

When you select
Edit Data in a new - R
well, the dlsplay Number of dats s=ts

will be as shown in
Figure 12-4, ] ]

prompting you to Grprogze [l pr——ree
type the number of Lo ] Lo ]
data sets. For the ex~ .

F:gure 124

ample that follows
the number of data
sets is three.
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12.4.3. DataEntry
Table

12-6

- After you decide on number of data sets the editor will

open and display a table which will contain four col-
umns; one for grain size diameters in millimeters, the
other three for data sets. The prompt will be on the first
line, waiting for you to identify this set. In the example,
the three sets are representative for drilled intervals of
depth: 12-15 m, 22-26 m, and 32-34 m. You may type any
identification in these fields. Use TAB to move from one
field to another, or Shift+TAB to return to previous

fields. _

In the Diam. (mm) column, type grain diameters in mil-
limeters, starting with the smallest and gradually cover-
ing the whole grain size distribution curve. You must
follow the order from the smallest to the largest size. In
the remaining columns, type the cumulative percentage
of the sample by weight passing through the sieve of the

_ corresponding grain diameter.

When you finish the input, do not use TAB but hold
down the CTRL key and simultaneously press S to save

Figure12-5 —

the data. The table may look as shown in Figure 12-5.
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12.5. -
DISPLAY
- GSC-1 _
* 1
IR
- 1
- » I
\ £ '
- E ]
L ° 1] L -
1 : Y "
jr) n -~ ]

Figure 12-6

When you select the Display option on the menu bar, the
screenmay look as shown in Figure 12-6. The majority of
the screen shows the grain size distribution curve. The
lower portion shows one of the widely used grain size
classifications identifying the limits of various fractions:
silt and clay, sand, and gravel.

[{EYYE Make Random Lot

12.6.

Select Form
REPORTING When you select the Report op- 1 Save Diagrem
tion from the menu bar the dis- .
play looks as shown is Figure Print Nonstandard Report
12-7. As in other applications, you Figure 12-7

12-7
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12.7. LOAD MAP

12.8. HELP

12.9. ADDING OR
DELETING
SAMPLES

12-8

may use the standard reporting form (option Print) or
you may select another reporting form (Select Form). In
the latter case, a dialogue box will open suggesting the
names of all available reporting forms. In addition to the
curve and classification, the standard reporting form
contains a header identifying the well and a table similar
to the one displayed in Figure 12-5. -

You may create another reporting form to which you -

may add a location map showing the location of the re-
ported well or of any other well from which grain size
distribution curves have been calculated.

You will use Save Dizgram option to save the currently
displaved graph for printing using the Print Nonstan-
dard Report option.

This option is explained in detail in Chapter 5, subsec-
tion 5.3.2. It is used to select a working set, or individual
wells to work with, directly from a map.

This is zontext-sensitive on-line help wlruch gu.ldes you
threugn various options and pro- [=
Dclclc a ssl

cedures. ‘ -._.____ﬁ
15 m

On the Edit menu you will notice g

two options: Add New Set and
Delete Set. When you decide to
add a new set, a new column will —
be opened for another set of data, § [F0%7§ [fancet’y
The Delete Set optior promrts Figure 12-8
you to define which sample vou

wish to delete. The screen may dispiay something like
what is shown in Figure 12-8.
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12.10. EXAMPLE - EXAMPLE EIGHT

- In this example you will create one grain size distribu-

tion curve with the following information from the siev-
ing analysis: :
iameter {mm} P %
0.001 3
0.005 6
0.01 10
0.05 .18
01 2
05 33
1 - 45
2 59
5 75
10 88
20 100

The procedure is the following:

Select Applications from the main menu bar.
Select Grain Size Curve.
Type in the Well Ident field Test-1 and press TAB.

Type Landfill Monitoring Well in the description
field.

5. Press PageDown twice. You will be back on the well
identified as Test-1.

@ 6. Select Edit on the menu bar and confirm Edit Data.

Ll

7. Answer with the number 1 the prompt ‘Number of
data sets’ and click on OK.

12-9
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12-10

8. In the field where is the prompt now type the depth
interval for this sample, e.g. 12.5-14.5 ft. Press TAB.

9. Start typing the grain size distribution data as re-
ceived from the laboratory. Type 0.001 in the column
Diam. (mm) and press TAB. Type 3 under the column
14.5-16.5 ft. Press TAB.

10. Repeat input
with the second
pair of data:
0.005 and 6.

11. When you finish
the input, after
the last number,
thatis 100, do not
press TAB but
use the combina-
tion CTRL S.
This saves the
data. The screen
should display
the table as
shown in Figure
12-8. Figure 12-9

12. Display the curve
by selecting Display. the curve should look as shown
in Figure 12-10.

13. Select Close to remove the curve from the display,
and Data, followed by Exit to return to the main
menu.

This ends example eight.
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## Test-1

% Passing

— 14310850

100

am 100 10 o1 oo oo

4
Omin Som n M¥lneien

Figure 12-10

12-11
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CHAPTER THIRTEEN
NIISCELLANEOUS APPLICATIONS

13.1.
INTRODUCTION

13.1.1. General In this application you will find several utilities which
do not create a data base and cannot be displayed or
printed, but which are used to calculate well functions,
hydraulic conductivities from grain size analysis, and
help in designing a production well.

13.2.

APPLICATION’S
CONTENT

- As shown in Figure 13-1, the utilities comprising this ap-
plication are the following:

Well Func.tmns Qram Slze Analysls Well Constr Calculations Help

Figure 13-1
¢ Well Functions
¢ Grain Size Analysis
® Well Construction Calculations

133. WELL
FUNCTIONS

Well functions are the functions frequently used in -

ground water hydraulics. As shown in Figure 13-2, there
are two functions:

13-1
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13.3.1. Non-Leaky Well

Function

Miscellaneous {c:\gw

PSRN ULl Grain Size Analysis  Well Constr. Calculatior-

Non-Leaky Y([u]
Leaky Wiu.rb)

13-2

Exdt ARFa |

Figure 13-2
¢ Non-leaky, or W(u)
¢ Leaky, or W(u,r/B)

You will notice that you may either type the arguments
of the functions to obtain the values of functions, or you
may type all components that make the argument and
compute the drawdown at a point in space and time as a
result of pumping.

You select this function by moving the cursor to the Non-
Leaky option, or by typing N from the Well Function
menu. This is the well function for a nonleaky isotropic
artesian aquifer, fully penetrated by wells and constant-
discharge conditions. In other words, this is the standard
well function for the most common case of ideal repre-
sentation of confined aquifers. When this function is
multiplied by Q/(12.5664 «T), where Q is the constant
pumping rate and T is the transmissivity of the aquifer,
the drawdown in the well is obtained.

The theory leading to the nonequilibrium equation, or
Theis theory, is well documented in every ground water
textbook, and will not be repeated here. The well func-
tion is tabulated as a function of the argumer:: 1. which
lumps together the two most important aquifer parame-
ters (transmissivity and storage coefficient),the distance

" from the pumping well at which the drawdown is calcu-

lated, and the time since the start of pumping.

Thus, the argument u is equal to

. -7

<

77



CHAPTER 13 MISCELLANEOUS APPLICATIONS

13-3

u=r25/4Tt

where, 1 is the distance from the pumped well to the ob-
servation point, or to point at which drawdown is being

“calculated; S is the storage coefficient; T is the coefficient

of transmissivity; and tis time after the pumping started.

In the GWW program the dialogue box will open as
shown in Figure 13-3 prompting you for input. For each
of input parameters you may assign various units,
whether consistent or not. You may use this dialogue box
as a calculator, replacing one or more parameters and
quickly obtaining the drawdowns. '

S wWellFunction < c 5D e ii

Distance trom Pumped Well [100 [feet 4
Aquiter Transmissivity [25000 | jgpam  [&
Aquiter Storage Coet. |.001

Time of Pumping |38 day

Pumping Rate |300

IR Output Dats RN

Bapasmasaa et o

u 5 0.00002567311
Wiuf £9.984923

Drawdown £1.426D06 Jteer ry
T e e

et 11

Figure 13-3

EXAMPLE NINE

As an examnple, calculate the drawdown at 100 feet from
a well pumped at 300 gpm'for 30 days. The aquifer trans-
missivity and storage coefficient are 25000 gpd/ft and

0.001, respectively. —

1. Select Well Functions.

2%



13.3.2. Leaky Well
Function

13-4

CHAPTER 13 MISCELLANEOUS APPLICATIONS

2. Select Non-Leaky W(u).

3. Type 100 for distance, change to feet if another unit is
displayed (click on down arrow box, select feet, click
on OK). Press TAB. '

4. Type 25000 for transmissivity, change units to gpd /ft.
Press TAB.

5. Type 0.001, and press TAB.

6. Type 30, press TAB, confirm days as units of time,

press TAB. Notice that at this moment the values of

-function’s argument u and the function itself are dis-
played in the Output Data fields.

7. Type 300 for pumping rate, press TAB, check that
units are in-gpd, and press TAB. The screen should
look as shown in Figure 13-3. The result is the follow-
ing:

¢ Function’s argument = 0.00002587811
e Well Function = 9.984923
e Drawdown = 1.426 feet

This routine calculates the well function for a leaky arte-
sian aquifer with fully penetrating wells without water
released from storage in the aquitard and under con-
stant-discharge conditions. Although the values of
W(u,r/B), in terms of the practical range of u and r/B,
are given by Hantush and many other authors in tabular
form, this portion of the program calculates not only the
function W(u,r/B), but also the arguments u and r/B
from basic hydrogeological and pumping parameters.

These parametzrs are: |
r,T,5tQm,P
where:

r = distance from pumped well

T = transmissivity of main aquifer
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13-5

S = storage coefficient of main aquifer
t =duration of pumping -
m = thickness of semiconfining layer -
P = vertical permeability of semiconfining layer.

The pérameter B, which is important in the Hantush
leaky aquifer theory, is defined as follows:

B2=T/P/m

The ratio r/B, which is one of arguments of the leaky
well function, is dimensionless.

EXAMPLE TEN

t

As an example, the following parameters are input:

r =10 feet -
T = 25000 gpd /ft

; U sl T
S=0.001 DN oDty A
t= 30 da S Distance from Pumped Well j1p F“‘
y Aquiter Transmizsivity | 25800 |gpdm
- Aguiter Storage Coel. |.00T
Q 300 gpm Tune of Pumpng |30
m=10 feet Pumpiag Rate |300
Thickness of Semicoofining leyer |10
P=1000 gpd/ﬁz Hydraulic Canductivity of Leyer | 1000
The program-cal- B T e
culated values are e m:: i ‘“ﬁim
the frllowing (see ‘ P

Figure 13-4):
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u = 0.000000258781
. B=-15.52252 feet -
W(u,r/B) = 1.445307
% Drawdown = 2.061 feet

13.4. GRAIN SIZE
ANALYSIS

This is a utility program for calculating permeability val-
‘ ues (hydraulic conductivities) from grain-size analysis
(grain-size distribution curves). The permeabilities can

- Miscellaneous {eAgwditestiigww) 31"

. EEUEECELENCIE Well Constr. Calculations  Help

Hazen - -

U.S.B.R
Slichter
Kozeny
JYerzaghi - Smooth Sand Grains
Terzaghi - Angular Sand Grains
Zamarin

Figure 13-5

be calculated using one of seven available empirical for-
mulas as shown in Figure 13-5. Each calculation requires
some or all of the following input parameters:

1. Effective grain diameter (dio or dz0), or the total
grain-size distribution.

2.--Temperature of water in aquifer formation (due to vis-
‘cosity dependance on temperature).

3. Empirical coefficient which distinguishes between
smooth and clean sand on one side and angular and
clayey sand on the other side.

13-6
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13.7

4. Total porosity of sand.

The corrections for water temperature are probably not
important; the empirical formulas produce only a correct
order of magnitude considering the way in which forma-
tion samples are usually collected.

The Hazen formula applies to sands and gravels with
effective grain diameter between 0.1 and 3.0 mm and

uniformity coefficient deo/d10 less than 5. To select the
empirical coefficient which considers grain uniformity,
sorting, and cleanness, please note that typical values are
as follows: ‘

0.4 - 0.8 for clayey and nonuniform sand

0.8 - 1.2 for clean and uniform sand. The more uni-
form the sand, the higher the coeffident.

One example is shown in Figure 13-6.

T Hazen's Formula . EEARAC
BRSNS !nputDatr NS
D10 [mm][.5

Empiric Coetf;.0
Water Temperature ['C] | 2D

BN OutputK

| 03715000 | VSR

Figure 13-6
The 1.5, Bureau of Reclamation formula (due to Creager,

Justin, and Hinds) requiras the dzp as the effective grain
diameter (in mm), without any corrections (for tempera-
ture, or an empirical coefficient).

The Slichter formula applies to sands and gravels with
effective grain diameter between 0.1 and 3.0 mm and
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13-8

uniformity coefficient deo/d10 less than 5. The formula
requires the knowledge of total sand porosity, and there
is also a correction for formation water temperature.
With the Slichter formula, the porosity (Botal) must be
typed as a fraction of 1.0, temperature in “C, and dj0 in
mm (screen diameter of 10% of the total sample retained
on the screen).

The Kozeny formula requires the following input: total
porosity as a fraction of one, effective diameter {d1p) in

mm, and the formation water temperature.

The Terzaghi formula, which applies mostly to coarse-
grained sand and gravel, needs the input values of dig,
porosity as a fraction of one, and temperature. There is
also a correction coefficient which takes into account two
categories of sand grains: smooth and angular.

Terzaghi's Formula [Smoeth)

There are sev- pummemn InputDats  ESEEE—SEm——
eral error trap-'

. " D10 jmm}|.5
plng routines ) Total Porosity| 40
which warn Water Temperature [°C)
you if a pa-
rameter is be-— Output K IR
yond the L _Jlemis ¥}

acceptable
range. One
such message
is displayed in
Figure 13-7 for
the Terzaghi
(smooth) for-
mula.

Figure 13-7

The Zamarin formula requires the input of the whole
grain-size curve. Each fraction of sample analysis (typed

as 0.12 if 12% of the whole sample falls within the inter-
val) is multiplied by a corresponding weighting factor,
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13.5. WELL
. CONSTRUCTION
13-9

which assigns. a_greater importance to finer than to
coarser fractions. The temperature correction is also in-
troduced in the same manner as in the Slichter formula.
The dialogue box for the Zamarin formula is shown in
Figure 13-8.

. LT -7 Zamarin's Formula ot T e L
N input Dete RN
Fraction of Sampie

<0.01 |.05 0.50-1.00
0.01 - 0.05 ] 1.00-2.00
- II:IJS -0.0] . 2.00-3.00
0.10-0.15 3.00-5.00
ngre 13-8 0.15-0.26 5.00-7.00
0.25-0.50 7.00-10.80

Porosity

. Water Temperature ['C) .
IR Output K

L Jlemts_}4]

This portion of the program may help you select proper
casing diameter and proper screen length and to evalu-
ate whether the screen entrance velocity is above a criti-
cal velocity. The routine is written in such a way that you
must assign all but one parameter, and the program will
calculate the missing parameter.

The entries in this routine are:

¢ Screen diameter
¢ % of open screen area

¢ Pumping rate
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e Maximum entrance velocity
® Length of screen

The dialogue box for this routine is as shown in Figure
13-9. You will notice the hint: Type ? in field to be computed.
After you enter all other values, the program will replace

- Well Constructiog’ Parameters ERTEIRE -1 A \\
Screen Diameter [im:h Ej
% of Open Area of Screen |
" Pumping Rate gpm '3.3
Max. Entrance Vetocity' s 3
Length of Screen inch 3]
HINT: Type 7 in field to be computed |

13-10

Figure 13-9

the question mark with the calculated value. You will
also notice that for each parameter except the percentage
of open screen area, which is dimensionless, you may
select units of your choice.

Recommended Casing Diameter. The program relates
the design pumping rate of the well pumped with a ver-

tical turbine pump to the optimum casing diameter. The
diameter of the production-well casing should be two
nominal sizes larger than (ne bowl of the pump to pre-
vent the pump shaft from bending, to reduce head losses
and to allow measurements of water levels in the well.
The casing diameter may be reduced below the maxi-

mum anticipated pump setting depth. Suggested casing.

diameters for various pumping rates are calculated ac-
cording to recommendations in Walton (Groundwater Re-
source Evaluation, McGraw-Hill, 1972, p.299).
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13-11

Screen Length. The recommended screen length is a
function of entrance velocities into the well. The screen
léngth as calculated in this program is based in part on
the effective open area of a screen and an optimum (criti-
cal) screen entrance velocity. If the length of a screen is
less than recommended, implying higher entrance ve-
locities than the maximum permitted, there will be a pos-
sibility of screen openings being clogged by the
migration of finer particles from the aquifer toward the
screen. This process and the critical screen entrance ve-
locity depend largely on the type of aquifer material,
which is reflected in aquifer permeability. Thus, the in-
put to the program consists of two components: (a) open
screen area, (b) selected critical (maximumn) entrance ve-

locity.

EXAMPLE ELEVEN

Figure 13-10 displays an example in which the screen di-
ameter is calculated when the screen length and the per-

Screen Diameter |? [inch L_Q:E
X of Open Area of Screen |17 .
Pumping Rate |300 gpm *
Max Entrance Velacity |.1| ftfs &
Length of Screen |20 feet +
HINT: Type ? in ficld to be mmputcg o w::;

Figure 13-10

centage of screen open area are known, maximum en-
trance velocity is assigned, and the well is to be pumped
at a certain design rate.

ya et
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The example is as follows:

% Ascreen 20-ft long, with 17% open area, is to be used for
pumping from a well at 300 gpm pumping rate. What is
the minimum permissible screen diameter which will

guarantee that the critical entrance velocity of 0.1 ft/sec
will not be surpassed?

You should start by placing a question mark in the first
field (screen diameter). Type 17 for the percentage of
open screen area, 300 gpm for the pumping rate, 0.1 ft/s
for the maximum entrance velocity, and 20 feet for length
of the screen.

The program returns the value of 2.8 inches for screen
. diameter.

Continuing with this example we will use metric units
for a similar case: the Open screen area 15 17%, the screen
length 10 m, the well is to be pumped at 1000 m 3/ day
and the maximum permitted entrance velocity is 3 cm/s.
Find the well screen diameter which will keep the en-
trance velocity less than the maximum permitted. Find
also the recommended casing diameter considering that
a verncal turbine pump with rated capacity of 1000
m>/ day is designed to be installed in such a well.

Place a question mark in the field Screen Diameter. Type
17 for the % of Open Area of Screen. Type 1000 for the
Pumping Rate, and change the unit to m3/day. Type for
Max. Entrance Velocity 3 and change the unit to cm/s.
Type 10 for the Length of Screen and change the unit to
meters. As shown in Figure 13-11, the program returns
2.8 inches for the minimum recommended screen diame-
ter, ar.Z 6 inches for the casing diameter in which a ver-
tical turbine pump will be housed.

This ends example number eleven.

13-12
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Screen Diameter 2.825817 [inch I+
% of Open Area of Screen [17.0D
~ Pumping Rate {1000.00D0 m3jdey |%
Max, Entrance Velocity |3.000000 cmfs +
Length of Screen 110.008000 m ¥

HINT: Type ? in field to be computed

B A i
ed Diameter 6.000000 $inch 1
S R s e,

Figure 13-11
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14.1

INTRODUCTION

CROSS SECTIONS

14.1.1. General _Ijsing this application you may create lithologic, hydro-
geologic or stratigraphic cross sections, and display on
the screen and in reporting forms the following:

Lithology at borehole sites.
Ground surface elevation along the cross section line.

Water level lines (static, dynamic, drawdown) along
the cross section line.

Stratigraphic and lithologic contacts.

Well construction details, including the position of
screen.

One or two chemical constituents or contaminants
along well’s depth.

This application is a utility for drawing cross sections,
adding a legend, and reporting. It uses the information -
from the data base that was created using the Well Log
and Lithology application (see Chapter Eight). The "in-
tersection” lines, or various elevation lines added onto
the cross section, are created using the Mapping applica-
tion. The chemical concentration data are taken from the
application Concentration-Depth.

14.1.2. Application’s Asshown in Figure 14-1, the Cross Section application is
comprised of the following major options:

Content

14-1

Cross Sections. —
Wells.
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CROSS SECTION

14.2

CHAPTER 14 CROSS SECTIONS

R R N Crosséﬁﬁzﬁon[c:_m
Cross Section Wells Map Grid Model Qptions Help

Figure 14-1 -

e Map.
o (Grid Model

¢ Options.
o Help.

The Cross Section menu serves to create a ¢ross section,
to assign various attributes to the display and report, to
save Or copy cross sections, to select vertical and hori-
zontal scales and to check dimension of the drawing. It
is also used to make a legend box with various text, in-
cluding scale, and to position the legend onto the draw-
ing.

This menu is also used to select a reporting form and to
print a cross section.

Cross sections are created and saved as internal files. Af-
ter you create a section, display it on the screen, and
eventually print it, you may save the completed section
under its own name. Cross sections then become an in-
tegral part of the Ground Water Information System
(GWIS). You may retrieve cross sections any time you
open your data base, you may print cross sections or add
some content.
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14-3

Depending on
when.you acti-
vate. the Cross New Cross Section Like...
Section menu, 0ld Cross Section |
some or all of Clear Cross Section

the following Save Cross Sedtion
opﬁons will be Seve Croes Section As...
available, as Edit Parameters
shown in Fig-

Welis M
New Cross Sedtion

_L Etevation L

ure 14-2: Make Legend
Write Text to Legend
o New Cross Yrite Scale to Legend - -
Section Print Cross Scction
. Print Setup
e New Cross Dimension
Section Exd ANF4
Like -
o OlId Cross Figure 14-2
Section .
® (lear Cross
Section - -
e Save Cross Section
e Save Cross Section As ...
¢ Edit Parameters
¢ Units
® Make Legend
e Write Text to Legend
e Write Scale to Legend
e Print Cross Section
¢ Print Setup
¢ Dimension
e Exit.
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14.2.1.

New Cross
Section

14-4

Whenyouselect New Cross Section, the dialogue box as

shown in Figure 14-3 will be displayed. It will prompt

" you to type in the X and Y coordinates for the starting
and ending points, the interval of depth (Z coordinate)
to be covered by the cross section, to assign a label step
for the vertical axis, and to select a horizontal and verti-
cal scale. ’

Starting Peist frm]
X[ __ ] v( !

Endizg Po;mrL T :
Z Coordinate jmj Label Step

From| | vw[ ]

Scates

= Hosizowtal 1: |:] Vertical 1: [:
[Eaxiy Fowmestt)

Figure 14-3

You will also have a chance to control the drawing by
selecting the More button (see Figure 14-3) which will
then open another dialogue box as shown in Figure 14-4.
There, you may control the drawing margins, colors of
various parts of the drawing, lines and fonts. Keep in
mind that
the margins
refer to the
frame —

cairro:‘.:'lvcii;ge' Lot [ER® |rugm 125 | Above 125 | Below
not to page
margins.
Thisisnota
"fit-to-pag
¢" drawing,
but rather it —

should fit .

the report- Figure 184

ing form that you may have created using the option

289



CHAPTER14 ' CROSS SECTIONS

14.2.2. New Cross
Section Like ...

14.2.3. Old Craoss
Section

14-5

Tools from the main menu bar, followed by Report File
Editor.

The New Cross Section option is also used when you
select a cross section line from one of the existing maps
by selecting the starting and ending points with amouse.
You will learn how to do this in Section 14.5, Adding
Wells by Drawing Cross Section Line on the Map.

Use the New Cross Section Like ... option to create a
new cross section without hthology, without wells, or
without any other content except for the coordinates of
the starting and ending points, scales, and drawing pa-
rameters. Actually you will use everything from the ex-
isting section except the content. This option is useful
when you are not satisfied with the content for whatever
reason. For example, you may wish to modify the leg-
end, change the attributes for any line that is displayed,
orreduce or expand the width of htholog1cal columns at
boreholes. :

When you select this op-
tion the dialogue box
such as the one shown in
Figure 14-5 will open.
-I-he GWW program dj.S" Selcct s Cruss Section
plays the list with all | L
named cross sections | [FECTONT
saved in previous ses- big

sions.

You will use this option
when you want to dis-
play the cross section, |,
print it as it is, or modify  :
it before printing and /or
saving. When you select
one of listed cross sec-

Figure 14-5
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=

1{.2.4. Clear Cross

Section

14.2.5. Save Cross
Section

14.2.6. Save Cross
Section As...

14-6

tions, it will be displayed on the screen. The name of the
cross section will be displayed in the title bar on the top.

NOTE. Always look at the title bar to see with what you are
curren:ly working. This helps to prevent accidental changes,
unwanted saving and overwriting. ‘

This option clears the content of the currently selected
cross section. What remains is the coordinate "system”,
that is the X and Y coordinates of the starting and ending
points, scales, and attributes. If you keep working with
this "cdeared" cross section and save it under the same
name, that is by selecting option Save Cross Section, the
previous content will be erased ("cleared"”) and the new
content will be saved instead.

When you finish working on a cross section vou may
want to save it. You have two options: (1) to save it under
the name that is displayed in the title bar, (2) to save it
under a different name. The option Save Cross Section
saves only under the same name as shown in the title bar.
If this is an untitled cross section, that is a new section,
this option will be dimmed, which means unavailable.

When you work on a new cross section, this will be the
only "saving" option available. You will be prompted to
assign an internal cross section name. If you worked
with an existing cross section (you used the option Old
Cross Section), you will have the option to save it by
selecting either Save Cross Section, in which case the

-same section title will be kept and its content overwrit-

ten, or by using the option Save Cross Section As ..., in
which case you will assign another name to the modified
section without affecting the content of the one with

24|
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14.2.7. Edit Parameters_

Starting Point [m
r x |653600 v [937150 ]
-Ending Point [m] -
x (674300 | v [ss8625 B
Z Coordinata [m]l Label Step
From Te
Scaies
Honzontal 1: m Varucal 1:

which you started. In this
second case the dialogue box
as the one shown in Figure
14-6 will be displayed.

You may edit the parameters
of an existing cross section.
When you select this option,
the dialogue box as shown in
Figure 14-7 will be dis-
played. You may: modify
anything in this box, al-
though normally, you will
probably want to change one or both scales, and the ver-
tical interval of the display (Z Coordinate From .. To).

Figure 14-6

[ o) [Fcaesal]

14-7

Figure 14-7

Remember that there is the More option which opens
another dialogue box in which you control drawing pa-
rameters. The normal procedure in editing cross section
parameters wouli be to select scales and then check the
dimension (size) of the cross section by selecting option
Diménsion from tl.e same menu. The display may look
as shown in Figure 14-8. If not satisfied, you may return
to the Edit Parameters option and modify one or both
scales.
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14.2.8. Make Legend

14.

2.9. Write Text to
Legend

14.2.10. Write Scale to

14.2.11. Print Cross

Legend

Section

14.2.12. Print Setup

14.2.13_. Dimension

14-8

The legend will usu-
ally consist of some
text, scales, lithological
symbols and descrip-
tions, and various in-

Figure 14-8

tersection lines that you may superimpose onto the
drawing. Using this option, you may position the legend
box onto the drawing, assign its X and Y size, and add
some offset to the frame to move it from the drawing’s
frame. To learn more about creating a legend, please read
Section 14.8.

You may write some text to the legend, line by line. Each
time you select this option, you will be prompted for text
and for fonts for the text. The text lines will be printed in
vertical succession from top to bottom within the legend
frame you designed using the option Make Legend.

Using this option, the program will add horizontal and
vertical scales to the legend.

When you decide to print a cross section, the program
will display the list of all the available reporting forms.
You may select one of the forms, and the program will
print the report.

This option is explained in Chapter 5, Section 5.4.

As mentioned earlier in paragraph 14.2.7., you will use
this option frequently to check the size of the drawing.
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CHAPTER 14 CROSS SECTIONS

14.3.

ADDING WELLS TO
A CROSS SECTION

\H

14-9

The numbers, which are in centimeters by default, as

shown in Figure 14-8, include drawing margins. The fol-
lowing is important to keep in mind: cross sections are
printed using either a default reporting form or one
which you created. When you create a reporting form,
you assign the dimension and position of the drawing
field. The dimensions assigned using the Tools option on
the main menu and Report Form Editor should match
_the dimensions of your current cross section in order to
print its whole content.

For example, currently you have a cross section report-
ing form which is prepared for the drawing size 250 mm
horizontally by 154 mm vertically in landscape orienta-
tion, and 180 mm horizontally by 250 mm vertically in
portrait orientation. If your drawing’s dimensions, as
disglayed using this option, are less than the reporting
form’s drawing field, the cross section will be centered
within the drawing field. If they are greater than the

. drawing field, a portion of the cross section will not be
+ printed. What will be printed will start at.the lower left

corner of the reporting form's drawing field.

The cross section would not be the subject of this chapter

had it not been for wells that have lithology identified
and described. Adding wells to a cross section is the next
step after you have selected your cross section line and
defined its parameters.

Map Grid Model

The second option on the
application’s menu bar, —
Wells, is comprised of the Select Working Group

following, as shown in | Select W.G. Within Range

Figure 14-9: _ Add Welis to C.Section
® Select Working Set

Select Working Set’

Add Lithology to Legend

L 14-9
® Select Working Group i

294



CHAPTER14 CROSS SECTIONS

14.3.1. Select Working
Set

14.3.2. Select Working
Group

14.3.3. Select Working

Group Within
Range

14-10

® Select Working Group Within Range
o Add Wells to Cross Section
¢ Add Lithology to Legend.

You use the Select Working Set option in the same man-
ner as in any other application. Its use is explained in
Chapter 5, section 5.3. Its purpose is to reduce a large set
with many wells to a smaller set of wells which may be
selected for any reason. -

Only the wells that are included in a working group can
be added to a coss section. You may select a working
group in many ways. One would be to use this option on
the Wells menu, and manually pick wells one by one
from the Unselected list of wells. The other would be to

. use this option and apply one of selection conditions. For

example, you could use well names, X or Y coordinates,
type of aquifer, etc.

An alternative to selecting wells by names or identifica-
tion is to select them directly from a map. This will be
explained in Section 14.4. Whichever method of selection
you choose, the list of selected wells will look something
like what is shown in Figure 14-10.

Once you identify a cross section line and have a list of
wells comprising your working set, you may create wells
to make your working group and add them to a cross
section by specifying the range from the section line.
When you select this option, the number you supply is
interpreted by the program as the spacing on either side
of the cross section line within which the wells will be
used and projected onto the section line. If you type 400,
for example, this would mean that you want all wells
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14.3.4. Add Wells to

Cross Section

14-11

Unselected Htems -Selected Hems

PO
PO-3
PO-4
PO-5
SRRG-10
SRRG-3
SRRG~4
SRAG-E
SRRG-7
SRRG-8
SRRG-8

T e R B, ) Ty
saeT 2 LR T :ﬂ.\}
Urogigey A Y

R 7 e I )
o 3 b
o

Figure 14-10

that are less than 400 m from the cross section line to be
projected onto the line.

Before you decide to create a working group, it is impor-

tant to check that there are no wells currently making the
group. The method that you use to select wells will su-
perpose new wells onto the list of existing wells in the
group, and you may plot some unwanted wells. Always
display the list of selected wells by returning to the op-
tion Select Working Group. Check the list, as shown in
Figure 14-10, before you apply the next option, Add
Wells to Cross Section. '

When you are satisfied that wells on the list as displayed
with the option Select Working Group are the ones you
wish to have plotted, you may apply the option Add
Wells to Cross Section. There may be one intermediate
step before you do this; that is select the width of li-
thological columns for wells. This is done by using op-
tion Options from the menu bar, which will be explained
in Section 14.6.

After you select Add Wells to Cross Section, the wells
selected will be plotted.

29&



CHAPTER 14 - CROSS SECTIONS

14.3.5.

Add Lithology
to Legend
14.4. MAP
14-12

Using this option you will be prompted to select li-
thological symbols that may appear on the currently dis-
played cross section to have them become a part of the
legend.

Selecting cross section lines and wells that will be plotted
on cross sections directly from a map is a much more
convenient method than creating cross sections by typ-
ing coordinates of starting and ending points and pick-
ing up wells manually. This option on the menu bar,
which is highlighted in Figure 14-11, prompts you first to
load a map, and then to create either a working set or a
working group. Of course, to use the option, you must
have created one or more maps showing the locations of
wells with available lithological data. You may create
such a map using the Mapping application.

Pyt The procedure for se-
. TP lecting cross section

il Srid Model  Options Hell inoq a1 wells using
Load Map ' maps is explained

Select Working Set trom Map with the following ex-
Select Working Group from Map ample:

Figure 14-11
1. Select Load Map.

2. The Load Map dialogue box as shown in Figure 14-12
is displayed. In this example only one map has been
created using the S— .
Mapping applica- R Ty Sy e
tion. The map was Select su wosty map
saved under the L 1
name BASIC. You BASIC e -
will double dlick on
the name BASIC, or
click it once and
press ENTER.

3. The map as shown
in Figure 14-13 will Figure 14-12
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be displayed. This map contains (a). locations and
idenﬁ.gcations of wells, {b) water level contours for a
certain date. Only locations and identifications of
wells are of importance for lithological cross sections.

4. You will notice several buttons vertically aligned on

the right side. These buttons offer several options for

PO N I O EAE55 R IR SO IS T I

\*":"Y .

Figure 14-14 shows a portion of the but-

.wish to select. You will start by

14-13

Figure 14-13

selecting wells. You may select wells by selecting a
rectangle, a free drawn area, points by points, or by
drawing a cross section line and selecting a range
from the line.

ton line. If you select the button
Seln Area, you will need to draw
a polygonaround the wells that you

clicking the mouse on one point, Ju
move the mouse a certain distance, "
click it again, and repeat this until

you come close to the injtial point. Figure 14-14
Then you will click on the End
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‘Point button to close the area. Using this button, the
last selected point will connect with the first point,
completely closing the area. You may repeat the same
procedure with another area, selecting some distant -
points that could not be entered into the first area.
When you have finished creating areas for selecting
wells to be in the working group (or working set),
you must click on End Area. The selected wells will
then become a part of either a working group or a
working set, depending on what you have attempted
to create.

Another way to select wells is to use the buttons
Sel.Points and End Points as shown in Figure 14-15.
Keep in mind that every method selected adds new wells
to the working group list. So if you

wish to start from scratch, you
should go to Select Working Group & f%Sei;PaihtéE»i'

option and unselect all wells before |
you start adding them to the list.

s
-

{[En Poing

When you click on the Sel.Points .
- button you may proceed by clicking Figure 14-15
: on or near a well location to be se-
lected, one by one. Each time you click on a new well its
identification is added to the working group list. Toend ™~
the selection, click on End Points.

—~
H

You may also use the option Sel.In Rect. which stands
for selecting wells within a rectangle. Click on this but-
ton, move the cursor to one of rectangle corners, click
and drag the mouse and notice that a rectangle is being
shaped. The button Sel.In Rect. and the rectangle se-
lected with four wells in it are shown in Figure 14-16.

Figure 14-16

14-14

299



CHAPTER 14 CROSS SECTIONS

14.5.

ADDING WELLS BY
DRAWING CROSS
SECTION LINE ON
THE MAP

~ Hon, as shown in 4

' Section menu and se- ---ZJ//‘
lect New Cross Sec- o /@
Y
b

. dialogue box named ~: /

14-15

You may also add wells by drawing a cross section line
on the map. To do this, select wells by defining the cross
section line, and by displaying all wells that are 5000 m
from the line. Select the last button la-
beled as Dig.End.Pts, as shown in Fig-
ure 14-14 and blown up in Figure 14-
17. Move the cursor to one end of the .
future cross section line. Hold the left
button of the mouse and drag the cur-

sor to other end of the line. Release the Figure 14-17
button. The line will be drawn as

shown in Figure 14- - )
18. | | nil
Now go to the Cross -~ e / ?r

Figure 14-19. The pro-
gram will display the

Cross Section Parame-
ters as shown in Fig-
ure 14-20. Only the
coordinates of start-
ing and ending points
of the cross section
line, as drawn by you
in the step before,
will be displayed.
You should fill in
other fields to
complete the cross
section definition.
The display may
look as shown in
Figure 14-21. You

. Wells Map Grid
New Cross Section = 4 -
New Cross Section Like...

Cross Sectien

Figure 14-19
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CROSS SECTIONS

14-16

Crusy Svchyn Parawetgrs -

Figure 14-20

should definitely check the dimension to decide whether
you need to modify the scale.

If your working group was empty, you should go to the
Wells menu, and select the opnon Select W.G. Within

S Uua\ bl.l.luml‘c ane!cls

Starhing Pomt

X [663975 ] v [es7seo |
Endng Poal

X {674460 | vles7400 |
Z Coocanate ' Label Step
From[-loo j To EZO l [10
[Scates -

Honzontal 1.{150000 | verncai 1: /1500 |
o] o]
Figure 14-21

Range. When prompted for dlstance type 5000 as

shown in Figure 14-

22,
Now select the op- (s ]
tion Select Working Fro] Comes]

Group to confirm
that only the wells

Figure 14-22
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CROSS SECTIONS

14.6.

CREATING CROSS
SECTION WITH
SELECTED WELLS

14-17

you wish to have plotted comprise the list. The display
in our example looks as shown in Figure 14-23.

Unseiected {tems

Selected ltoms

SRRG-3
SRRG-4
SRRG-b
SRRG-9

PO-1
PO-8
PO~4
PO-5
SRRG-10
SRRG-7
SRRG-8

The final step is now to add the selected wells to create
the cross section. From the Wells menu select Add Wells

to C.Section, as shown in
Figure 14-24. In a moment,
the wells will be plotted,
and thescreen display may
look as shown in Figure 14-
25. However, th.2 widths of
well lithological columns
will be 10 mm by default. If
this is not what you would
like to have, before you de-
cided to plot wells you
should have selected an-

G Map Grid Model
Select Working Set

“Select Working Group
Select W.G. within Range

Add Wells to C.Section
Add Lithology to Legend

bt

Figure 14-24
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Figure 14-25

other width. This is done by selecting the option Options

on the menu bar, as shown in Figure 14-26, then selecting
- Column Plotting Style and chckmg on Set Column

Width. The dialogue box labeled g

Log Plotting Style will open

prompting you to type another

column width in millimeters. The EEIIEEIIRLE

dialogue box is displayed in Fig-

ure 14-27. Type the new number

and select OK or press ENTER. Figure 14-26

N Horizenal Scale '1:
14.7. Column Width [mm] E—___—_1
ADDING 3 Pot well Construction
meFERSEC'rION m?‘?‘:ﬂcntuenh
LIN'ES To the Right|<nonc> E
To the L:ﬂ['.nonc:v l_.g’
In the termi- [ex ] [ canewm 7]
nology of
the GWW Figure 14-27
package,

14-18
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“intersection line” is the vertical projection of a gnd
model along the cross section line. You will learn in
Chapter 15, Mapping Application, what grid models are
and how they are created. A grid model is a collection of
some value for each cell of a model. In the Mapping Ap-
plication you decide on the grid, the number of rows and
columns, and the spacing along rows and columns. You
then use the program to interpolate or extrapolate ran-
dom values at some points to create a grid model in
which a selected parameter will have one value for each
cell of the model. These grid models are saved internally
with some meaningful names.

In the case of cross sections, you may be interested in
having the following lines drawn:

¢ Ground surface elevation.

¢ One or more water table or piezometric pressure ele-
vations.

* ® One or more lines connecting either lithologic units
or stratigraphic formations.

We may add one or more such lines to complement our
lithologic cross section.

14.7.1. Grid Model You will notice the option Grid Model on the applica-
Menu tion’s menu bar. When you select this option the sub-
menu as shown in Figure 14-28 will be displayed. The
Get Intersection Line option offers a list of all possible
grid models in your current GWIS. The Edit Line Attrib-
utes is a routine Win- ——
dows procedure to _ et L b d M
. .. .. selectcolors, line Cnd Mode} _phons Hclp
- -thickness and pattern
: (solid, dashed, dot-
- ted, etc.), and label- o bt s, £ e
ing fonts. The Plot AT QAL L 0T, (i
Intersection Line is
the plotting option or Figure 14-28
adding the line onto
the cross section. The

Get Interseclmn Line

S TR aqv .

LTI

lntersectmn Line to Legend

14-19
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14.7.2.

Get Intersection
Line

'14.7.3. Edit Line

Attributes

14-20

Intersection Line to Legend is used to add the line with
its attributes and some text defining the line to the leg-
end. You should use these options starting w1th the top
and ending with the bottom. '

When you select the option Get Intersection Line, the
dialogue box as shown in Figure 14-29 displays a list of
all available grid models and prompts you to select one.

When one of the available '
grid models is selected, the T enmerceatiar EOTR |
options Edit Line Attrib-
utes and Plot Intersection
Line are available, as shown
in Figure 14-30. When you
click on Edit Line Attrib-
utes, the dialogue box as
displayed in Figure 14-31
prompts you to modify the
default line pattern {one of

Figure 14-29

six possible combinations,

see Figure 14-32); default line thickness, which is 2 (2/ 10
of a millimeter) using § o
the thicknesses from 2 , ro 23 St EDOIAL-ITGWOES
through 10 (see Fig- [elth Model Options .Help
ure 14-33); line color (‘cl Intersecl:oﬁ’g
using the whole Win-

dows-supplied pal-
ette; label font (see
Figure 14-34); etc. You
may break the line by
inserting certain text :

such as SWL for static Figure 14-30

water level, or the

name of a formation. For this you use the Label field. The
entries Distance #1 [mm)], which by default is 40 mm,
means that your label will start 40 mm from the begin-
ning of the cross section line. The second distance num-

: Fine
Edit Line Attributes
Piot Intersection Line :
Intersection Line to Legend [

™
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14-21

Pen Attributes ) Line Attributes
- Label |
2 .
[ Bj Distance £1 jmm] -
Line Pattemn

— Distance £ 2 mm} [120 | -

Figure 14-31

) Pen Attributes
Line Pattern _© Thickness
Solid Line ' > 3
Solid Line k¥ 1 ,
Dash Line | e
Dot Line 3

6

Figure 14-32 Figure 14-33

ber, by default 120 mm, means that there will be a gap of
120 mm between two successive labels. For example, if

you are p}.OtﬁIlg the o se—— ————veesesrmesssmam
ground surface ele- Font Face size | [IBon
vation line and Foednys o Onane
want to label it as WS Saus Serk & - underine
LS Elevation, the | |usser Sle B
plotted segment | |gom" 203 E
with the label may 1 b, B he |
look as shown in 3] e &
Figure 14-35. gk Y [(anen ]

Figure 14-34
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14.7.4. Plot Intersection Once you have selected a line to plot, edited it and modi-
Line f:-d the defaults, you may plot it by selecting the option
Plot Intersection Line. :

-
o
. - o
LS Elevation 2]

Figure 14-35 -~

4

14.8. LEGEND

Adding a legend to a cross section was briefly mentioned
in Sections 14.2.8. through 14.2.10. You will notice a block
of options on the Cross Section menu, Figure 14-36, on

"~ the Wells menu, Figure 14-24, and on the Grid Model
menu, Figure 14-28.

The option Make Legend on the Cross Section menu
prompts vou to select the relative position of the legend
rame within the drawing. The dialogue box is displayed
in Figure 14-37. With a little bit of patience you may place
the legend frame to any place on the cross section draw-

14-22
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14-23

Make Legend

Write Text to Legend
Write Scale to Legend

Figure 14-36

ing, -either within the cross
section or outside. Again, you
should be careful and pay at-
tention to the size of the draw-
ing field of the reporting form

that you will select for print-
ing, as well as to the size of the

cross section drawing to be placed on the reporting form.

The example shown
in Figures 14-37 and
14-38 creates a leg-
end frame 40 mm
high and 30 mm
wide, and positions
it in the lower right
corner of the cross
section, with 5 mm
offset from the right
vertical axis and 1
mm above the
lower x axis. When
you make the leg-
end frame it may
not be always dis-
played immedi-

"7+ Legend Positioning” -7

Reiate comer points of map and legend
Map Comer Point Legend Comer Point

Additional Offset [mm]

x5__| v[_ |

Legend Field Dimension {mm!
X an—] Y (40|
Eroc] [Eme])

Figure 14-37

ately. If this is the case, you should refresh the screen dis-
play by selecting one of sizing buttons (the small arrows

in the upper right corner of

the window).

The next step is to write some
text using the option Write 3
Text to Legend from the
Cross section menu. Suppose

TG -

you type the word LEGEND T wom

as shown in Figure 14-39, Fjgure 14-38

S8r358¢

then select the option Write

Scale to Legend. Then you will select the option Add
Lithology to Legend from the Wells menu as displayed
in Figure 14-40. The dialogue box labeled Select Lith.

08
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Map Grid Model
[LEGEND| | Select Working Set

Select Working Group
Select W.G. Within Range

Figure 14-39. Add Wcl_ls to C.Section

Add Lithology to Legend

Units will list all available
codes for lithology. This is Figure 1440
shown in Figure 14-41. Since

the legend block will con-
b tain codes copied as they ap-
Select tems) pear in the list, you should

Lo e Sekeet Lith. Units

select only the ones that
CLAYH have a clear description of li-
payi , thology. The acronym
DOLO CWIOS, which was created -

to present Clay With Inter-
GRAVELF beds Of Sand, will have no

GWC =

meaning in the legend. S

The final display of the leg-

end block may look as
shown in Figure 14-42. The

Figure 14-41

lithological cross sec-

tion with the legend 0 .
block may look as dis- s
played in Figure 14-43. LEGEND Lo
70
1:150000
1:1500 80
14.9. OPTIONS Using Options menu o] e ~su ‘5
you may enhance your ST Janam o0
cross section by adding v d sand S
well construction de- 1 e e
tails and deciding on e _ﬁﬂ% e
Figure 14-42
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Figure 1443

plotting one or two chemical constituents along the
wells.

When you click on Options from the main menu, the dis-
play is as shown in Figure 14-44. You are offered to select
the Column Plotting Style or to Edit Chemical Concen-
tration Parameters. The first one is used for adding well

" Options Help
Column Plotting Style ...
Edit Chemical Cons. Params

Map Grid Model

Figure 14-44
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14.9. l Column Plotting

Style

14.9.2. Edit Chemical
Concentration
Parameters

14-26

construction details an for selecting the width of vertical
columns {with or without well construction).

When activated this option expands to a dialogue box as
shown in Figure 14-45. The box, titled Log Plotting

Style, offers by default the horizontal scale 1:100 which _

canbe overridden. It also offers a column width of 5 mm.
You will notice a small square box with the text Plot Well
Construction. Click on this box if you wish well con-
struction details to be displayed.

The lower part of this dialogue box will let you select one
or two chemical constituents to be displayed either on
left or right side of the lithologic column. By default,
none constituent is selected. However, if you wish to plot

Horizontal Scale (M0 |
Column Width [mm] [S::I

[ Piot Well Construction

. |
Chemica! Constituents

To e g fomne>s 3
To te Le[cranc> |

e e =

M“\%i [\u&&; ’

e %

Figure 14-45

a constituent, click on the bar with arrows on either To
the Right or To the Left option. GWW will open a list
with all chemical constituents that you have declared in
the Data Structure tool on the GWW Main menu bar for
the application ¢ Corwentration-Depth. One example of a
list of constituents is shown in Figure 14-46..

The second option under the Option menu is titled Edit
Chemical Conc.Params. It is intended to give you a
chance to enhance the presentation by selecting several

Ve
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attributes for each
constituent to be
presented. When
you click on Edit
Chemical

Conc.Params, the
dialogue box as
shown in Figure

14-47 is dis-
played. Titled
Constituents At-
tributes, it pre-
sents the list of
constituents on
the left side, and
attributes such as
Line color, Fill
color, and the range
of values to be dis-
played. You may

- also choose be-

tween logarithmic
and linear (bar) dis-
play, and you may
select the width for
plotting the concen-
tration-depth dia-
gram on the cross
section.

Horizontsl Scale 1:[100 |
Column Width [mmi D

3 piot Well Construction

.~ " - "~
Chemical Consthyents

To the Right Q

{none>

) Plotting

oo e | [ ]
‘S:IO‘ Mo i ax
ITDS [o | {ro00 ]
Width fo
Kecon piatang
0 Logaritmic O Bar

Figure 14-47

One example of a lithologic cross section with well con-
struction details is shown in Figure 14-48, and with
chemical content diagrams on Figure 14-49. Both well
construction and chemical concentration of chloride and
the total dissolved solids are shown in a zoomed portion
of the same cross section in Figure 14-50.
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== Line300-C-TDS
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Figure 14-50
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CHAPTER FIFTEEN - MAPPING APPLICATION

15.1 INTRODUCTION

15.1.1. General

15.1.2. Application’s

Content

15-1

Using this application you may create various thematic

maps:

® Location maps with wells, sampling points, survey-
ing points, benchmarks, etc.

¢ Contour line maps showing ground surface eleva-
tion, water levels, depth to water, equal transmissiv-
ity lines, TDS contour lines, contaminant contours,
etc.

¢ Landfill and otﬁer fadilities boundaries, extension of
" contaminant plumes, etc.

This application is a utility for creating maps, adding
legends, superimposing various lines, areas, points and
texts, and reporting. It uses the information from the
data base, with the Make Random option (see Chapter

Five) from other applications. It creates grid models’

from random points, associating a value of a distributed
parameter with each cell in the model.

Location maps created in this application but based on
the Random Model routine from other applications are
used to select working sets of wells directly from the
map. .

As shown in Figure 15-1, the Mapping application is
comprised of the following major options:

) Map
e Grid
¢ Random
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} Map Grid Random Area Line Text Help

15-2

Figure 15-1
The sequence of operation is normally as follows.

1. You select a coordinate system for a new map. This
means you select the range of X and range of Y val-
ues. Then you decide on the scale of the map, check
the dimension of the map at selected scale. You select
some attributes for the map, such as fonts, colors, etc.
All this is done using the Map menu.

2. The next step is to use one set of random points to (a)
add them and display on the map, (b) create a grid
model from random points. This is done using the
Random menu. :

3. You enhance your map by adding various areas, lines,
and texts. This is done using the Area, Line, and Text
menus. In the process you are building a legend
block.

4. You use the Grid menu to create a grid model from
random points, to calculate various contour lines,
and to add contours to the map. You may enhance
your contour map by adding colors to certain areas.

27
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15.2. MAP

15-3

e

The Map menu serves to create a map, to assign various
attributes to the display and report, to save or copy
maps, to select the scale and to check dimension of the
drawing. It is also used to make a legend box with vari-
ous text, including scale, and to position the legend onto
the drawing.

“This menu is also used to select a reporting form and to
print a map.

Maps are created and saved as internal files. After you
create a map, display it on the screen, and print it, you
may save the completed map under its own name. Maps
then become an integral part of the Ground Water Infor-
mation System (GWIS). You may retrieve maps any time
you open your data base, you may also print a map, or
add some content.

Depending on when you activate the Map menu, some
or all of the following options will be available, as shown
In Figure 15-2:

e New Map
New Map Like...
¢ New Map Like... Qid Map
Clear Map
¢ Old Map Sove Mup
[ ] Clear Map SM Map ;“.-.
Make Legend
® Save Map Write Text to Legend
e Save Map As .. Write Scale to Legend
Edit Parameters
e Make Legend Frict iap
e Write Text to Legend Print Setup
Dimension
# Write Scale to Legend Import DXF File
¢ Edit Parameters Exit AnFa
 Print Map Figure 15-2
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15.2.1.. New Map

15-4

¢ Print Setup

e Dimension

¢ Import DXF File

o Exit

When you select New Map, the dialogue box as shown
in Figure 15-3 will be displayed. It will prompt you to

define the mini-
mum and maxi-
mum coordi-
nates for the
map, tick dis-
tance (the spac-
ing between tick
marks along
axes) and scale

. of the map. An

example of a
filled in Coordi-
nate System Pa-
rameters

dialogue box is

(u“b AT Sy s Hn ersimetees - -

Figure 15-3

shown in Figure 154. It would be interpreted in the fol-

lowing way. The
map will originate
at the lower left
point with coordi-
n a t e s
628000,938000,
and will terminate
at the upper right
point with coordi-
n a t e s
678000,970000.
Ticks will be
drawn on the in-
side of the map

-t Sy S it eramRoters S e

W Cvgrh o St
Frave (s2e000

| Te jerecsn

Y Cosmhnene
Fram TIBLD

JT-

{er0000

Lan :‘ : : .
L —
R v 00T ]

Hiv

Figure 15-4
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15.2.2. New Map Like ...

border at 5000 units spacing. The scale of the map will be
1:250,000.

You will also have a chance to control the map drawing
by selecting the More button (see Figure 15-3) which will
then open another dialogue box as shown in Figure 15-5.

Map Brawmg Pﬁtam:tms

Margins [mm)
Left | rignt [125 | Above Below
SRATRT SRR Fonj I
[t awr o ]
Tick Height {mm]

15-5

Figure 15-5

There you may control drawing n{arg'ins, colors of vari-
ous parts of the drawing, lines and fonts. Keep in mind,

that the margins refer to the frame around the drawing, -

not to page margins. This is not a "fit-to-page” drawing,
but rather it should fit the reporting form that you may
have created using the option Tools from the main menu
bar, followed by Report File Editor. You may also mod-
ify the default tick height of 100 mm.

Use the New Map Like ... option to create a new map
using one of existing maps but without any content, ex-
cept for coordinates of the map, scale, and drawing pa-
rameters. Actually, you will use everything from the
existing map except its content. This option is useful
when you are not satisfied with the map content for
whichever reason. Say you wish to modify the legend, or
you wish to.change attributes for any line that is dis-
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played. When you select this option you will be
prompted to specify which one of existing maps you
wish to copy, as shown in Figure 15-6. All you will see on

= ¢ New Map Like an Existing Gne ~ . -
Seileam Exdsting “ap
BASIC TRTE:
1
Figure 15-6
oy
e

Figure 15-7

the screen will ve the coordinate system, as shown in Fig-
ure 15-7.

15.2.3. OldMap When you select this option the dialogue box similar to
the one shown in Figure 15-6 will open. The GWW pro-
gram displays the list with all named maps saved in pre-
vious sessions.

15-6
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15.2.4. Clear Map

15.2.5. Save Map

15.2.6. Save Map As ...

15-7

You will use this option when you will want to display
the map, prmt it as it is, or modify it before printing
and/or saving. When you select one of listed maps, it
will be displayed on the screen. The name of the map
will be displayed in the title bar on the top.

NOTE. Always look at the title bar to see with what you are
currently working. This helps to prevent accidental changes,
unwanted saving and overwriting.

This option clears the content of the currently selected
map. What remains is the coordinate "system”, that is the
X and Y coordinate axes, scales, and atiributes. If you
