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1 INTRODUCTION

In 1987, the Institute for Ground-water Studies (IGS) at the University of the Orange
Free State completed the development of a National Ground-water Data Base (NGDB)
facility on the mainframe computer of the Department of Agriculture in Pretoria. This was
a three-year research contract between the Institute for Ground-water Studies, the
Department of Water Affairs and Forestry (DWAF) and the Water Research Commission
(WRC). Upon completion of this contract, it was felt that additional software would be
required to enable the geohydrologist to enter and process the data within the data base
and display this information in the form of graphs and tables. In this respect, it was felt
that the existing G-Base software, which has been developed in-house at the 1GS, could
serve as a basis for enhancing the NGDB. Subsequently, a follow-up research programme
was motivated by the Institute for Ground-water Studies. The aims of this study were:

¢  Determine requirements of users for the immediate future.

e Update of software written for the previous project, according to requirements of
users.

¢ Adapt software to match hardware requirements.

¢  Train people concerned with ground water to generate information for input into the
data base.

e Actively promote the use of the data base facilities by giving demonstrations,
distributing brochures and presenting papers.

e  Train personnel in the DWAF, so that they would continue with geohydrological data
base programming and data input after this project ceased.

e  During this time, the DWAF would continue to do data base programming for the
existing ground-water data base (NGDB).

These aims can conveniently be combined into the following main points:

o  The enhancement of the National Ground-water Data Base (NGDB) facilitics by
providing suitable software for the interpretation of data in the data base.




e  The identification of needs amongst data base users and accommodating these needs
within the present research project.

e Active promotion of the use of the NGDB facilities amongst geohydrologists and
others interested in ground water and related data.

Details on work completed during this exercise are available in two volumes, namely:

Volume 1 : User's Manual for the NGDB.
Volume 2 : HydroCom Manual.

Both these volumes are technical manuals, and are intended for use only by those working
with either of the two data bases. Further details on these can be obtained from the IGS.

This exccutive summary is accompanied by a demonstration diskette, which should,
together with the summary, provide sufficient information for the non-data base user.

2 STRUCTURE OF THE NGDB AND HYDROCOM

2.1 The NGDB

The NGDB on the mainframe computer in Pretoria has not been altered in any significant
way from that which was developed by Cogho er al. (1989). The structure of the NGDB
is illustrated in Figure 1.

Since the completion of their research, the numbers of sites in this data base have
increased from approximately 35 000 to more than 100 000. The Department of Water
Affairs and Forestry, in particular, has been entering vast amounts of data into the data
basc. Water levels as digitized monthly from continuous strip chart recorders, comprise a
large portion of the data presently within the data base.

Presently, only the Department of Water Affairs and Forestry has direct access to the data
base. Others may request information on diskette. It is envisaged that this situation will

continue to exist, because:

e very few organizations, institutions or individuals are linked to the mainframe,




o  ground water is regarded as private water under present South African legislation and
not everybody may have direct access to the data base facility,

e the system whereby data are requested through the Director, Directorate of
Geohydrology, Department of Water Affairs and Forestry, is presently functioning
satisfactorily, and

e not everybody has the technical expertise to interact with the data base via a terminal.

The NGDB, in its present form, is primarily intended to store data into an organized
structure, from where this data can be accessed and withdrawn with the provision of
certain variable specifications. A large range of specifications is possible, of which the
most important are:

*  Extraction of data by area
«  Extraction of data by date
*  Extraction of data by site numbers.

The NGDB does not allow processing of this data in any way. It merely writes data, which
fall within the specified range, to a file that can later be accessed for visual inspection, or
which can be processed by the HydroCom package.

2.2 HydroCom

HydroCom is the name for an ensemble of programs that has been written during the
course of the present research contract. In total, it comprises more than 300 different
programs, all linked together, so that passing from one programme to the other becomes
transparent to the user. In size, these programmes constitute about 4 Mbyte. This software
is presently available on 4 high-density diskettes and can only be run after installation of
the software onto a hard disk in an IBM compatible computer.

The HydroCom software consists of two basic units, namely HydroBase and HydroCad.
HydroBase is the equivalent of the NGDB on the mainframe in Pretoria. All the variables
that may presently be entered into the NGDB may also be entered into the HydroBase
module. The HydroCad portion is used to display the data as various graphs and maps.
Examples of output from HydroCom are included in Appendix A,



2.2.1 HydroBase

The HydroBase data base has been written in Clipper and all data base files are therefore
dBase III compatible. As far as possible, the same data base structures, as in the case of
the NGDB, have been provided for within HydroBase. The screen layouts are different
though, because of better screen handling facilities that are available on IBM compatible
computers.

A major difference between HydroBase and the NGDB is that HydroBase allows entry of
many additional variables, such as surface hydrology, full weather station information and
data, water quality data and user selectable variables.

The addition of these data bases to the HydroBase data base is the result of requests
received from the geohydrological community for these variables to be added to the data
base. It was felt that ground water could not be studied in isolation from surface water,
meteorological data and water quality. The present HydroBase structure is illustrated in
Figure 2.

In view of the comprehensive list of hydrological variables that may be entered into
HydroBase, this data base, in its present structure, provides the geohydrologist, as well as
the surface hydrologist, hydrochemist, water resources developer and geologist with the
means to cross-correlate between these different disciplines. On mainframe computers in
Pretoria, the information relating the different disciplines is presently stored in separate
data bases. There are for instance:

e the National Ground-water Data Base

« the HIS Data Base for Surface Water

e the Water Quality Data Base

e the Pollution Monitoring Data Base

e the Meteorological Data Base by the Weather Bureau, and
« the Geological Data Base by the Geological Survey.

These data bases arc presently not interlinked and it is therefore impossible for the
researcher to combine and process data from these data bases simultaneously.

In HydroBase, however, once the data have been incorporated within the data base,
several means of simultaneous processing of interrelated data become available. Because
of this facility which HydroBase provides, it is envisaged that compatibility between



HydroBase and some of the above-mentioned data bases will, in future, be established.
Presently, HydroBase is fully compatible with the NGDB and about 60 per cent
compatible with the National Water Quality Data Base.

2.2.2 HydroCad

Graphic displays of data, the drafting of maps and depicting data within the data base on
these maps, have always been considered a high priority of the present research project.
Several graphics drivers were available at the outset of this project. After inspection of the
faciliies and opportunities presented by each of these packages, it was decided to
standardize on a CAD driver that, at that stage, held several advantages above other
existing packages. Some of these are:

e The CAD drivers have been developed locally and the development of additional
drivers, should this become necessary for the present investigation, would be
possible.

e  Permission was granted by suppliers of the CAD software that it may be incorporated
into the HydroCom module, with the proviso that royalties will be paid on each
package provided to an end-user.

«  Editing tools to display graphs and edit them afterwards, are available through the
CAD system.

The present structure of the graphics programmes, developed during this contract and
how they interrelate with the total software package, is depicted in Figure 3. The
programmes to draw and analyse data from the data base are interlinked and switching
from one programme to the other is transparent to the user.

2.2.3 HydroCom usage

HydroCom, apart from being the package to process NGDB data, can operate as a data
base on its own. The format of the data within HydroCom is compatible with that of the
NGDB and any data presently entered into the HydroCom System, can be transferred to
the NGDB. HydroCom can therefore be regarded as the intermediate data base solution to
those individuals and companies who do not have direct access to the NGDB facilities or
who wish to keep their data separate from that on the NGDB.



To date, more than 60 HydroCom packages have been implemented on IBM compatible
computers throughout Southern Africa.

An interesting pattern has developed amongst the users of these data base facilities. A
large percentage is individuals or organizations outside the field of geohydrology. This
creates an additional awarencess of the importance of water conservation.

3  DATA CAPTURING PROCEDURES

The Department of Water Affairs and Forestry and the Institute for Ground-water Studies
have routinely entered data into the NGDB since 1987, Since 1989, the Institute for
Ground-water Studies has not been contributing data to the NGDB, but has been entering
new data into the HydroCom System, as part of the present system.

Water levels from continuous strip chart recorders, as well as levels measured by hand,
have contributed to by far the largest portion of the data presently available on the NGDB.
The strip charts are digitized at the Department of Water Affairs and Forestry and after
verification of the data, it is added routinely to the NGDB.

Data capturing within HydroCom is accomplished by making a series of selections from
menus on the computer screen. Data are usually entered into various subdirectories in
which data for specific clients, aquifers or drainage basins will be kept separately. It is the
responsibility of the individual, working with the data base, to ensure that his or her data
are of high quality as very few checks have been built into the HydroCom System. Certain
information, such as the site type and the co-ordinates of a site, must be provided before
subsequent information may be entered. Once the essential information for a specific site
has been entered, practically unlimited amounts of information relating to the site may be
entered. The only limitation in this respect is the capacity of the hard disk in the personal
computer. Data are automatically sorted and indexed.

4 _DATA REQUEST FROM THE NGDB

A request for data contained within the NGDB may presently be made to:




The Director

Directorate of Geohydrology

Department of Water Affairs and Forestry
Private Bag X313

PRETORIA 0001

Details on data conversion from the NGDB format to the HydroCom format are provided
in a README.DOC file which comes with the data conversion programme.

More details on the information required by the Directorate of Geohydrology during a
request for data are provided in Chapter 6.

S DATA SUBMISSION TO THE NGDB

Presently, all data submission to the Department of Water Affairs and Forestry is on a
voluntary basis. Those individuals and institutions that are not using the HydroCom
software, are free to submit information in any form available, such as geohydrological
reports, for instance. The Department of Water Affairs and Forestry has forms available
for those who would like to submit information in an acceptable form directly into the
NGDB.

Those who have data within a subdirectory of HydroCom and who wish to submit this
data for incorporation into the NGDB, will obtain more information on data submission
procedures in the README.DOC file on the data conversion diskette.

6 MANAGEMENT OF THE NGDB

6.1 Introduction

A data base manager has been appointed by the DWAF. This is an important link in the
future successful administration of the NGDB. Apart from this manager, support staff to

provide in the back-up facilities for data entry and verification of data are also available
within the DWAF.




6.2 Tasks of the Data Base Manager
6.2.1 Data input co-ordination

The quality of the data within the NGDB has to be of a high standard at all imes. All data
therefore have to be scrutinized, before they are finally incorporated in the NGDB.

One of the main functions of the data base manager and his team is therefore the
verification of especially data that are to be transferred from HydroCom. During
uploading of HydroCom data, the following actions are required:

e  Verification of the HydroCom data

e Query and rectify HydroCom data which cannot be verified

e  Check for duplicates of HydroCom and NGDB data

¢ Import of HydroCom data into the NGDB.

6.2.2 Requests for data

Requests for data by organizations or individuals outside the Department of Water Affairs
and Forestry should be addressed to the Director of the Directorate of Geohydrology, for
attention of the data base manager.

The following information must be provided within such a request:

e  The name of the institution requesting the information

¢  The purpose for which this information will be used

e  The area for which information is requested

e A variable list

e  Starting date and end date of data sequence

e An indication of whether or not this data will be processed by means of the
HydroCom software package



e If processed by means of the HydroCom package, whether or not the eventual data
base will again be made available for use by the Department of Water Affairs and
Forestry

e Whether or not reports relating to the data provided will be made available to the
Department of Water Affairs and Forestry.

After consideration of a request for data from the NGDB, the Director of the Directorate
of Geohydrology will have the authority to make available, or refuse the data. Should the
data be made available, this will be dispatched in the form of a computer diskette, in an
ASCII file, which may be transferred to the HydroCom package.

A charge may be made for services rendered by the Directorate of Geohydrology and for
computer time.

6.2.3 Overviews

An important facet of any data base is the production of information circulars, specifying
what data are available and what the end-user can expect and gain by making use of this
information. The data base manager should issue annual reports specifying progress with
data entry, providing statistics on interesting aspects regarding data capturing and also a
discussion of scientific achievements during the year by people using the NGDB facilities.

The data base manager should actively promote the use of the NGDB and encourage users
to submit data to the NGDB.

6.2.4 Assistance and training

Many people may presently not be using the NGDB facilitics, because of a feeling of
uncertainty with regard to what the data base can do for them. The data base manager
should be in a position to provide assistance and training to individuals requiring such
services. Regular workshops should be organized during which hands-on training in the
use of the NGDB and the HydroCom software will be provided.



7 RECOMMENDATIONS

Development and quality control relating to data base management will continue for as
long as the data base exists. The following recommendations are made with this view in
mind:

e A twechnical committee, constituting geohydrological experts in various fields, under
chairmanship of the Director of Geohydrology, should be established. Their main task
should be extension and enhancement of the existing data base facilitics, as the need
arises.

e  The tasks of the data base manager, as described above, should be revised annually by
the technical committee with the aim to encourage usage of the data base facilitics.

e  The use of either the NGDB or HydroCom should be made a condition of all ground-
water projects within the DWAF and the Water Rescarch Commission.

8 SUMMARY AND CONCLUSIONS

The study spanned three years of research and development and the main benefits deriving
from this work, can be summarized as follows:

e The NGDB facilities on the mainframe computer have been supplemented by the
creation of an equivalent data base system which runs on IBM compatible personal
computers.

e A link has been provided between the NGDB and HydroCom, so that data may be
extracted from the NGDB and used within HydroCom.

e Data may also be entered directly into HydroCom, and later be uploaded to the
NGDB, under supervision of the NGDB manager.

e  All data processing and creation of displays, such as graphs and maps, are performed
within the HydroCom package and not within the NGDB. The latter is merely a data

storage facility.

10




e Apart from ground-water data, HydroCom also allows entry and processing of
hydrological, meteorological and hydrochemical data.

¢  Many individuals within the private and public sectors, have contributed ideas for the
enhancement of the data base during the past three years. These suggestions have all
been incorporated within the HydroCom package.

e Active promotion of the use of the HydroCom package, in conjunction with the
NGDB, has been an ongoing feature of this project. Brochures have been printed and
distributed, demonstrations given at conferences and private tuition given in the use
of the software.

e The HydroCom package is presently being used in more than 80 ground-water
projects throughout South Africa, by the Directorate of Geohydrology, mining
companies, other industries and ground-water consultants,

¢  Information regarding the NGDB may be obtained from: The Director, Directorate of
Geohydrology, Department of Water Affairs and Forestry, Private Bag X313,
Pretoria 0001, Information on HydroCom may be obtained from: The Director,
Institute for Ground-water Swudies, University of the Orange Free State, P.O. Box
339, Bloemfontein 9300, South Africa.

8 REFERENCE

Cogho, V.E., Kirchner, J. and Morris, J.W. (1989). A National Ground-water Data
Base for South Africa. WRC Report No. 15011189, 3 Volumes.

11




Figure 1

NATIONAL GROUND-WATER DATA BASE

[P I U P WS ] P L2 L

Penetration rate

Aquifer
Unconsolidated
Consolidated

Hole
Casing
Opening
Fill

CONSTRUCTION ——

INSTALLATION

DISCHARGE RATE Discharge rate

WATER LEVEL e Water-level

WATER SAMPLE ——— Water sample

FIELD MEASUREMENT Field measurement
Recorder measurem.

METER READING Meter reading
Other metered hole

PUMPING TEST — Pumping test

Site selection

851 XCODE Name of owner

Other identifier

852 XDIST Other data

MISCELLANEQOUS — Site visits

853 XAQUI Special cases

References

Search status

Comments

854 XLITH

855 XSECU




Z

////////////////

7

Figure 2

LAY

Summary of major and supplementary
HydroCom data bases

T I EEEEEEESSSSSSSSS

Baslic Information and access to all other data bases

NN

Surface hydrology ——[:s‘m“”l height

N N N N N NN N OO

VL

7

OO

e Pollution chemistry

Hydrochemistry

YL

///////

‘Bonholo information  ——i

Borehole geophysics

/////////////////////////////////////////////////////////////

Additional information

e T b i i e S e i e e e e S S

A NN

Other micro elements
— User definable

Penetration rate
Aquiter

- Geology

Hole construction
b Diameter

e Casing

Piezometer

Fill material
b Equipment installed

A e s

- Radiation (gamma)

p——— Gamma gamma

Neutron

[~ Site selection
Name of owner
Visits 1o site
Other cases
——— References

/////////////////////

User definable module

7

* Common to HydroCom and NGDB

— COMMents

e NN

N
&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

\

\\\

8

Humidity (relative) %
Pan evaporation %
Air temperature g
Solar radiation %
Wind velocity §
N

///////////////////

7z

\

Wit

%

7

2

I

////////

7 A A A

Z.

ALY 777477

Z

N

7







Appendix A

Examples of output from HydroCom
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* HydroBase * S I T E REPORT +» DATE : 20 March 1993
Generated for : HydroBase Version 4.0 Demo data Page 1

Site name : Monitoring borehole

Notes :
Site ID: 4387B200002 Number on map: B2
E-W coordinate g 16921.75 N-S coordinate : 3504183.75
Ground Elevation: 416.23 mamsl Collar Height: 0.20 m
Depth of Casing: 10.00 m Diameter of Hole: 165 mm
Logged by: WSC Date Drilled: 19890427
Depth (m) Thickness
from to (m) Description
Geology

0.00 6.00 6.00 CLAY : yellowish brown.

6.00 10.00 4.00 SANDSTONE : coarse grained; yellowish white;
slightly micaceous; weathered.

10.00 18.00 8.00 SHALE : dark blue; carbonaceous.

18.00 21.00 3.00 COAL : 4 Seam dull.

21.00 25.00 4.00 SHALE : light grey.

25.00 40.00 15.00 DOLOMITE : grey; fractured; massive.

40.00 50.00 10.00 GRANITE : coarse and medium crystalline; reddish
pink; weathered; micaceous.

Geohydrology

8.00 9.00 1.00 1.20 L/sec measured by current meter. Water in
fracture.
21.00 21.00 0.00 1.35 L/sec measured by current meter. Water on
coal contact.
30.00 40.00 10.00 3.60 L/sec measured by current meter. Water in
fractured dolomite.



* DISCHARGE RATE REPORT

* HydroBase
Generated for

: HydroBase Version 4.0 Demo data

DATE : 20 March 1993

Page 1

Site id

4387B200002
4387B200002
4387B200002
4387B200002
4387B200002
4387B200002
4387B200002
4387B200002
4387B200002
4387B200002
4387B200002
4387B200002
4387B200002
4387B200002

19880101
19880201
19880301
19880401
19880501
19880601
19880701
19880801
19880901
19881001
19881101
19881201
19890520
19930126

12h00
12h00
12h00
12h00
12h00
12h00
12h00
12h00
12h00
12h00
12h00
12h00
08h00
08h00

Discharge
(L/sec)

5.40
4.70
7.50
5.60
4.30
7.60
6.60
6.50
5.40
6.30
3.40
5.40
5.34
100.00



* HydroBase * WATER-LEVEL REPORT w DATE : 20 March 1993
Generated for : HydroBase Version 4.0 Demo data Page 1
TS S S S S S SCS CTCSSSS=S=SS=SS=SSSSS=SSSSSSS=SSSSSS OO SEEEEERE TS SSRGS
Site id Date Time Water Water-level Number on Piezo
level Elevation map nr.
(m) (mamsl)
4387B200002 19880101 12h00 34.30 382.13 B2 0
4387B200002 19880201 12h0O 36.20 380.23 B2 0
4387B200002 19880301 12h00 31.20 385.23 B2 0
4387B200002 19880401 12h00 27.40 389.03 B2 0
4387B200002 19880501 12h00 21.43 395.00 B2 0
4387B200002 19880601 12h00 22.30 394.13 B2 0
4387B200002 19880701 12h00 25.43 391.00 B2 0
4387B200002 19880801 12h00 23.50 392.93 B2 0
4387B200002 19880901 12h00 26.40 390.03 B2 0
4387B200002 19880905 12h00 31.43 385.00 B2 0
4387B200002 19880910 12h00 28.50 387.93 B2 0
4387B200002 19881001 12h00 34.76 381.67 B2 0
4387B200002 19881101 12h00 35.47 380.96 B2 0
4387B200002 19881201 12h00 37.65 378.78 B2 0
4387B200002 19890520 08h0O 10.00 406.43 B2 0
4387B200002 19890520 08ho01 12.50 403.93 B2 0
4387B200002 19890520 08hO02 14.00 402.43 B2 0
4387B200002 19890520 08hO05 17.32 399.11 B2 0
4387B200002 19890520 08h10 20.65 395.78 B2 0
4387B200002 19890520 08h20 23.98 392.45 B2 0
4387B200002 19890520 08h40 26.56 389.87 B2 0
4387B200002 19890520 09%h00 29.10 387.33 B2 0
4387B200002 19890520 09h05 26.10 390.33 B2 0
4387B200002 19890520 09h10 23.56 392.87 B2 0
4387B200002 19890520 09h15 20.98 395.45 B2 0
4387B200002 19890520 09h20 17.65 398.78 B2 0
4387B200002 19890520 09h25 14.32 402.11 B2 0
4387B200002 19890520 09h30 12.00 404.43 B2 0
4387B200002 19890520 09h35 10.50 405.93 B2 0
4387B200002 19890520 09h40 10.00 406.43 B2 0
4387B200002 19930126 08h0O 10.00 406.43 B2 0
4387B200002 19930126 08hO01 11.00 405.43 B2 0
4387B200002 19930126 0B8hOS5 12.00 404.43 B2 0
4387B200002 19930126 08h15 13.00 403.43 B2 0
4387B200002 19930126 08h30 14.00 402.43 B2 0
4387B200003 19890520 08h00 11.45 398.05 B3 0
4387B200003 19890520 08h05 11.46 398.04 B3 0
4387B200003 19890520 08hl0 12.65 396.85 B3 0
4387B200003 19890520 08h20 13.74 395.76 B3 0
4387B200003 19890520 08h40 14.83 394.67 B3 0
4387B200003 19890520 09ho0O0 15.67 393.83 B3 0



* HydroBase * User Defined Report * Date printed : 20 March 1993

Generated for : MydroBase Versiom 4.0 Demo data Page 1

Date range : 15000101 to 19991231

Data from file BASICINF :

SITE_ID_NR , NR_ON MAP , TOPO_SETTG o Y_COORD, X_COORD, ALTITUDE, SITE_TYPE , COLLAR HI, DEPTH, SITE_STATU
43878200001 S1 In or along river 15355.75 3504879.75 401.12 River or streas 0.00 0.00 In use
43878200002 B2 Flat surface, plain 16921.75  3504183.75 416.23 Borehole 0.20 40.00 1In use
43878200003 B3 Flat surface, plain 16617.25 3503966.25 407.00 Borehole 2.5 40.00 In use
43878200008 B4 Flat surface, plain 16834.75  3502806.25 404.54 Borehole 0.3 40,00 In use
43878200005 8BS Flat surface, plain 15805.25 3504227.25 410.00 Borehole 0.32 20.00 In use
43878200006 B6 Flat surface, plain 17356.75  3504807.25 411.65 Borehole 0.35 40.00 1In use
43878200007 R7 Flat surface, plain 19197.46 3502458.48 412.81 Other 0.00 0.00 In use
43878200008 L8 In or along pan 16250.00  3503900.00 407.00 Seepage pond 0.00 0.00 1In use

Data from file CASING _ :

SITE_ID_NR , OATE_INST, DEPTH_TOP, DEPTH_BOT, DIAMETER, MATERIAL , THICKNESS, OPEN_TYPE . OPEN_LEN, OPEN_WIDTH, OPEN_MADE
43878200002 19851001 -0.2% 10.00 200 Steel 4.0 Screem 400 3.0 Machime cut
Date from file CONSTRCT :

SITE_IO_NR , DATE_CONST, CONTRACTOR , CONST_METH . TYPE_FINIS , METH_DEVEL , SPEC_TREAT
43878200002 19870426  ROCKY MOUNTAIN DRILLERS Afir percussion  Open bettom (partially cased) Nore Brushing
Data from ffle GENEQUIP :

SITE_ID_NR , DATE_INST, DATE_ENTRY, TYPE_INST . PARAM_MEAS . MANUFACTUR » SERIALNR , INFO_SOURC
43878200007 195890526 19890526 Rain gauge Rainfall Weathersan, Inc. WM234/1-4A8  Field checked
43878200007 19890526 19890526 Other Pan evaporation Weatherman, Inc. 354ET Fleld checked



* HydroBase * Chemistry Report
Generated for : HydroBase Version 4.0 Demo data

4387B200001 4387B200002 4387B200003

Site id number

Number on map sl B2 B3
Sample number FDI/S001 FDI/0001 FDI/0002
Alternative number 1

Alternative number 2

Alternative number 3

Alternative number 4

Depth of sample (m) 0.000 23.000 25.000
Sample date 19880120 19890504 19890504
Sample time 0800 1000 1200
Date of analysis 19880121 19890504 19890504
Analytical laboratory WSC WSsC WSC
Sampling method B B B
Time after start pump 0 0 0
Aluminum (mg/L) 0.03 -1.00 -1.00
Bicarbonate (mg/L) 46 64 93
Calcium (mg/L) 12 24 142
Calcium hardness (mg/L) 30 60 355
Carbonate (mg/L) 0 0 0
Chloride (mg/L) 15 201 212
Electrical conductivity (uS/cm) 16.6 120.0 167.0
Fluoride (mg/L) 1.1 1.5 1.8
Ion-balance error (%) 0.45 3.47 -1.16
Iron (total) (mg/L) 1.23a -1.00 -1.00
Langelier index -1.03 -0.59 -2.15
Magnesium (mg/L) 8 20 70
Magnesium hardness (mg/L) 33 82 288
Manganese (mg/L) 0.2344 0.100< -1.000
Methyl orange alkalinity (mg/L) 38 53 76
Nitrate as nitrogen (mg/L) 2.3 30.04 45.04
pH 7.68 7.80 5.40v
Phenolphthalein alk. (mg/L) 0 0 0
Potassium (mg/L) L2 3.5 15.0
Silicon (mg/L) 5.4 -1.0 -1.0
Sodium (mg/L) 8 165 135
Sulphate (mg/L) 13 23 4204
Total diss. solids (EC*7) (mg/L) 12 84 -1
Total diss. solids (%) (mg/L) 113 623 1270
Total dissolved solids (mg/L) 120 -1 -1
% Anions (meq/L) 1.676 9.429 19.552
£ Cations (meq/L) 1.691 10.107 19.103

Date printed : 24 August 1992

Page 1

Comment 1 : Note high Boron content.

Comment 2 :

Comment 3 :

B - S TS S S ST S T S SRk EmsEREEEmm—m e eSS S S S TSSO EmEEEREREESSSEEEESSS
Selected standard : US drinking water

4 = Exceeds max acceptable value | = Below min guideline value

t = Exceeds max guideline value v = Below min acceptable value

< = Below detection limit



* HydroBase *

Chenistry Report

Date printed : 24 Awgust 1992

Generated for : MydroBase Version 4.0 Demo data

Page 1

43878200001 43878200002 43878200003 43878200004 43878200005 43878200006

b2 83
FO1/0001 FD1/0002
23.000 25.000
19890504 15850504
1000 1200
19690504 19890504
wsC wsC

3 B

0 0

64 93

28 142

60 388

0 0
201 212
120.0 167.0
1.5 1.8
3.e -1.16
-0.59 -2.15
20 70
82 288
0.100«
53 76
30.0a 45.0a
7.80 S5.40v
0 0
3.5 15.0
165 135

23 420

as

623 1270
9.429 19.552
10.107 19.103

Site id number

Number on map s1
Sample number Fo1/5001
Alternative nusber 1

Alternative number 2

Alternative number 3

Alternative number 4

Depth of sample (») 0.000
Sample date 19880120
Sample time 0800
Date of amalysis 196880121
Analytical laboratory wsC
Sampling method B
Time after start pump 0
Aluminum (mg/L) 0.03
Bicarbomate (mg/L) a6
Calcium (mg/L) 12
Calcium hardness (mg/L) 30
Carbonate (mg/L) o
Chloride (»g/L) 15
Electrical conductivity (uS/cm) 16.6
Fluoride (=g/L) 1.1
Ien-balance error (%) 0.45
Iron (total) (mg/L) 1.23a
Langelier index =-1.03
Magnesfum (=g/L) 8
Magnesium hardness (mg/L) 33
Manganese (mg/1) 0.734a
Methyl orange alkalinity (mg/L) 38
Nitrate as nitrogen (mg/L) 8.9
pH 7.68
Phenolphthalein alk, (mg/L) 0
Potassium (mg/L) 1.2
Silicon (=g/L) 5.4
Sodium (mg/L) Bl
Sulphate (=g/L) 13
Total diss. selids (EC*7) (mg/L) 12
Total diss. solids (I) (mg/L) 113
Total dissolved solids (mg/L) 120
I Anfons (meq/L) 1.676
I Catfons (meq/L) 1.691
Comment 1 : Note high Boron content.

Comment 2 :

Comment 3 :

Comment 4 :

Comment 5§ :

Comment 6 :

84 | H] 86
FD1/0003 FD1/0004 FOI /0005
31.000 28.000 36.000
15890504 19690504 19890504
1300 1400 1500
15890504 19890504 19890504
L wsC wel
L} 8 B
0 0 o
221 256 296
24 101 36
60 252 90
3 0 1
11 176 10
21.0 6.0 3z.0
0.8 1.8 0.5
=0.20 -0.82 “0.99
0.65 “0.33 0.42
19 55 15
8 226 62
187 210 245
2.0 34.0a 1.6
8.40 6.90 7.9
9 a 0
3.2 12.2 3.7
34 154 50
5 243 4
15 53 22
293 1108 mn
4.339 16.850 5.406
4.322 16.577 5.300

Selected standard : US drinking water
4 = Exceeds max acceptable value
t = Exceeds max guideline valuwe

< = Below detection limit

4 = Below min guideline value
v = Below min acceptable value
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Data Input Screens



SECTION 2 INNER

HydroCom

BASIC INFORMATION DATA BASE SHEET

Site id code ] Select *a * 4
coordinate + .1 _— - —t—

Number on m system ' '

Alt. No. 1: | Alt. No. 2| | | @ccording

E-W coord. todagrams | - 4 T2

N-S coord. + —1- - c—

Coordinate system Ground elevation + +

Coordinate accuracy Survey method Site type

Reporting institution | ]

District and farm number |

Site name: ]

Topo setting Drainage region

Site - status purp selector equipment

Dates - completed entered updated

Water use - consumer applicati Potability[ ]

Borehole: diameter completed depth collar height

Notepad Information source
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HydroCom

SURFACE HYDROLOGY/METEOROLOGY DATA SHEET

PARAMETER MEASURED | i

SITE ID pL DATE TME VALUE( )

1]

|
-
]
|




HydroCom

PUMPING TEST DATA SHEET
Pumped hole site 1D | | Method tested |
Depth to intake | ( )|  Discharge units |Metric/).S./imp. ( )
General information Water level Discharge rate
She ID Ox'e Tew  |Mein | st |Piezo ("""') Type [Man. | into. | Dwen,
p | o
P 0

LB L AL AL AL AL AL AL AL AL ALAL AL AL AL A LALAL AL AL AL A LA LALA LA LA LA LA LA LA LA L




HydroCom
GEOLOGICAL LOG DATA SHEET

STEIDCODE [ ] numesroNmee [ ] mwosowmce [
Date ariled 10 top Oepth to code | ] |
Collor - primary secondary [ ] Texture Fealure - m%[_' Nowpad| | Soring| | Roundness | |
Date driled wp I? Depth ko cods [ ] ]
Color - primary sacondary Texturo Foature - sacondary atribute| | Notepad Sortng| | Roundress | |
Date driled 1o top Mb code | ] |
Calor - prmary uom.?;E] secondary attribaste || MIM‘E, Sorting| | Rouncness ||
Date drifed oqmbno code | ] v |
Color - primary ncono:ﬁ secordary attrbute| | Notepad Sortng| | Rouncness | |
! | |
g::::;\ay socondary b‘l’?;h Fu?t:mbu 5"““ Sorting| | Roundness | |
Date dniied om- euool | |
Date driled ? code [ ]
Date drild ? MﬁM{F ] v |
ol pioats Foature m[_] Nowpad[_| Serting] | Roundness | |

el

m[_]w

|

3004 190 VIIWMBN0NY HOWIS Y Wilte



HydroCom

PENETRATION RATE DATA SHEET

L T 1T 1 ]
T 11T 1 [ ]
| 1 L | L]
| 1 L ]
[ T I T T I ]
1T ]
| I [
| || T 1 L
| | 1 | | |
I | | [ 1 | L |
| | | L L
| I 1]
T 1 T T I [
LT 1 T T 1 1 [




HydroCom

CASING AND PIEZOMETER DATA SHEET

SITE ID CODE | NumeeroNmaP | ]

Piezometer tube number (f appicable) [ | Date casing installed| N

Casing’plezometer depth below surface: lop bottom
Diameter of casingipiezometer [ | Materal Material thickness

For slotted casing/piezomeler tube -
Openings:  type [ ] engn [ ]

Piezometer lube number (if applicable) [ ] Date casing installed

Casing/plezometer depth below surface:

Diameter of casing/plezometer E
For slotted casing/piezometer tube -

Openings:  type [ ] length
Distance between openings: horizontal
Comment

Method openings made [___]

Piezomeler tube number (if applicable)
Casing/piezometer depth below surface:
Diameter of casing/piezometer [:]
For slotted casing/piezometer tube -
Openings:  type| |

Distance between openings:




HydroCom

AQUIFER INFORMATION DATA SHEET

SITEID CODE | | numeeronmar | |

L e T L —
] —

Method measured ||

=

g L —
Comment| ]

v ] s 1o i

o et [ Ot ep s}
) —

—_— -

—

Info. Source [ | Commend

Date entered
T EE_;}IMMF cmwnwl_—_:Iwm[:l
Info. Source | | Commen{_ |

e i LY T — ] —

Aquites code Yield Method measured q

Info.Source [ | Comment[
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HydroCom

WATER DISCHARGE DATA SHEET

DATE

———

il

HRRRRRNNRRRNNNRNNNENL

Inm;

1

|L|[11||[_|_JL||11|||||]|§

C L o I rx







