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1.1 Introduction

NB Systems cc has been tasked by the Strategic Water Partners Network
(SWPN) to implement the water release module of the Water Adminstration
System (WAS) at the following irrigation schemes:

� Sand-Vet Water User Association (WUA)

� Hartbeespoort Irrigation Board (West canal)

� Vaalharts WUA

� Orange-Riet WUA

Figure 1.1: Irrigation scheme data

The WAS makes use of nine modules and it is the choice of the specific
scheme to decide which modules to implement depending on their specific
needs. This project focuses on the implementation of the water release mod-
ule with the main aim of reducing water losses. The main function of the
water release module is to minimise water losses and to simplify the water
release calculations.

The stated water loss percentages at all of the schemes that are using the
WAS were never validated independently. The implementation of the water
release module, however requires an independent determination of the base
line water loss. The base line water loss is needed to determine the extent of
the success of the implementation of the water release module.

The determination of the base line water loss depends on:

� Accurate historical release data which means that there must be a
reliable measuring station at the inflow into the scheme.

� A complete set of water ordered data for the corresponding period
under investigation.
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The global water loss is calculated by taking the difference between the
total of water released and the total of water ordered. The initial calculation
of the base line water loss revealed that there was an inherent flaw in the
method that the Department of Water Affairs (DWS) uses to calculate the
water loss percentages. Although there are differing schools of thought on the
calculation, for the purposes of this study we are utilising the DWS method.

1.2 Project scope

The four irrigation schemes that were selected for this project already used
the WAS for a couple of years. The release module of the WAS was however
only partially implemented or not implemented at all as summarized below.

� Vaalharts WUA: Partially implemented.

� Orange-Riet WUA: Partially implemented.

� Hartbeespoort IB (West canal): Not implemented.

� Sandvet WUA (Sand canal): Not implemented.

� Sandvet WUA (Vet canal) Not implemented.

As per the details in the Request for Proposals the following was carried
out:

� The water release module of WAS was installed at four irrigation schemes
that have been selected in consultation with the SPWN ASC using pre-
set criteria. These schemes are: Sand-Vet; Hartbeespoort (West canal);
Vaalharts; and Orange-Riet.

� All the technical support required to get the release module running
was provided to each of the selected irrigation schemes.

� Using data already available, the water savings have been quantified
and additional schemes have been identified for the further roll out
of the water release module at schemes where WAS has already been
implemented.
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Chapter 2

Water release calculation
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Release calculation

Two methods are available in the WAS to calculate water releases including:

� Twelve hourly distribution sheet that can be setup and calibrated ac-
cording to the user’s requirements. This method is easy to understand
and implement which makes it the preferred method among water dis-
tribution management personnel.

� Canal network approach that requires a more complicated calibration
procedure through the use of cross section properties that are not al-
ways available.

Both release calculation methods were introduced at the participating
schemes. Their preferred method was then implemented. Release calibra-
tions were done using existing data and water orders. The initial calibration
tried to mimic the operational procedures of the specific scheme.

The canal network approach release calibration in WAS is done using a
seepage factor and an average velocity per reach to calibrate for the water
losses and lag times respectively. However, the current experience has proven
that most of the water control officers lack the technical skills to accomplish
this task successfully.

This problem was solved by simplifying the release calculation and cali-
bration process by adding the following options:

� A fixed water loss as a flow rate per canal that is available from a
lookup table as a function of the flow rate.

� A fixed percentage loss per canal that is available from a lookup table
as a function of the flow rate.

� A fixed lag time in minutes per canal that is available from a lookup
table as a function of the flow rate.

� Expand and simplify the programmable distribution sheet so that it
can be used for release calculations.

The new canal network approach release calculation options are shown in
Figure 2.1.
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Figure 2.1: Release calculation options
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Chapter 3

Sand-Vet WUA
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3.1 Background

The Sand-Vet irrigation scheme stretches along the Sand and Vet Rivers
about 150 km north-west of Bloemfontein. Their administration offices are
situated halfway between Welkom and Bultfontein. The Sand-Vet location
map is displayed in Figure 3.1.

Water is released from the Allemanskraal dam into the Sand canal which
includes a total of 5 175 ha and 239 abstraction points. Their full quota
is 7 200 m3/ha per year which means that 37 260 000 m3 is available for
distribution each water year under normal conditions.

Water is also released from the Erfenis dam into the Vet canal which
includes a total of 7 157 ha and 277 abstraction points. Their full quota
is 7 200 m3/ha per year which means that 51 530 000 m3 is available for
distribution each water year under normal conditions.

The water year of Sand-Vet WUA starts in June. The Water Adminis-
tration System (WAS) was implemented in 1996 and they have been using it
successfully ever since.

Figure 3.1: Sand-Vet WUA location map

3.2 Inception meeting

An inception meeting was held on the 3rd of December 2014 that was attended
by:
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� Dr N Benadé - Project leader

� Mr A Labuscagne - CEO

� Mr A van der Merwe - Head water control officer

Since then Mr van der Merwe has resigned at the end of January 2015
after which Mr. R. Fakeer resumed his duties.

3.3 Canal network/distribution sheet data

The canal network and water distribution sheet data for the Sand and the
Vet canals had been captured successfully. They have tested both water
release calculation methods which included the canal network approach and
the distribution sheet method.

They finally decided to use the programmable distribution sheet method
to calculate their releases for its ease of use and simplicity. This has been
implemented successfully, training has been given and it is fully operational.

3.4 Water orders

The water orders and meter readings at Sand-Vet WUA are up to date.
The only concern is the river abstractions down stream of the Vet canal
that cannot be quantified due to unreliable and non existing meters. The
abstractions cannot therefore be measured and a conservative approach has
been taken whereby their full quota has been distributed evenly over the
water year.

Accurate measurements of pump abstractions from rivers have always
been a challenge. The main problems can be summarized as follows:

� Reliability and durability of the water meters being used to measure
raw water river abstractions.

� Water is not ordered which makes the time of the abstraction an un-
known.

� Water use is usually captured afterwards, alternatively an estimate of
the water use is captured beforehand and then rectified afterwards.

� It is very difficult to control the abstraction rate and duration.

12



Discussions are taking place to address this problem by means of im-
plementing the crop water use module of WAS. Funds were approved by the
WUA for the implementation of the crop water use module in their 2015/2016
budget. The first meeting to implement the crop water use module is sched-
uled on the 28th of September 2015 at Sandvet WUA.

Figure 3.2: Vet canal moving average released & ordered 2013/2014
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Figure 3.3: Vet canal moving average loss m3 per week 2013/2014

Figure 3.4: Vet canal moving average % loss 2013/2014
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Figure 3.5: Sand canal moving average released & ordered 2013/2014

Figure 3.6: Sand canal moving average loss m3 per week 2013/2014
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Figure 3.7: Sand canal moving average % loss 2013/2014
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Orange-Riet WUA
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4.1 Background

The Orange-Riet Water User Association (WUA) is situated in the Upper
Orange River catchment in South Africa as shown in Figure 5.1. Water is
released from the Van der Kloof Dam on the Orange river, travels through
a 13,6 km canal to the Scheiding Pumping Station where it is pumped 47 m
up before being released into the 112 km long Orange-Riet canal.

Orange-Riet WUA includes a total of 15 941 ha and 679 abstraction
points. Their full quota is 11 000 m3/ha per year which means that 175 351
000 m3 is available for distribution each water year under normal conditions.

The water year of Orange-Riet WUA starts in April. The Water Admin-
istration System (WAS) was implemented in 2001 and they have been using
it successfully ever since. The canal network data has been captured and the
release module has been implemented successfully.

The calibration procedure proved however to be too complicated and it
has been decided to simplify this procedure and make it much more practical.
The details of the simplification is discussed in Chapter 2

4.2 Inception meeting

An inception meeting was held on the 5th of January 2015 that was attended
by:

� Dr N Benadé - Project leader

� Mr H Du Toit - CEO ORWUA

� Mr J Fourie - DWS

� Mrs R Malan - ORWUA

� Mr I Masike - DWS

4.3 Canal network data

The data for the Orange-Riet canal network has been captured and verified.
The calibration of and training on the use of the release module have been
completed.
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Figure 4.1: ORWUA WUA location map

4.4 Water orders

The water orders and meter readings at ORWUA are up to date. This
information is captured weekly in an ongoing basis and is required to keep
track of individual water balances and to generate monthly invoices. An
irrigation scheme cannot operate successfully without this information being
up to date.

A volume of 5 million m3 is included as a water use which is allowed
to lower the salt concentration in the Lower Riet river down stream of the
scheme. This volume was distributed evenly over the water year under con-
sideration.

4.5 New development

During the implementation of the project and after the discussions of the re-
sults a decision was made to develop a dedicated water management report
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Figure 4.2: Orange-Riet WUA moving average released & ordered 2014/2015

specifically for Oranje-Riet WUA. Although this report did not form part of
the initial project specifications, it simplified and added value to their water
loss reporting capabilities. Previously, the water distribution personnel at
Orange-Riet WUA constantly battled to generate a water use efficiency ac-
counting report successfully. The new dedicated report solved this problem
completely and it paved the way to develop similar reports for other schemes
that experience the same problem. Clear, accurate and efficient water re-
port functionality in the WAS is paramount for the improvement of water
distribution management on irrigation schemes.

This report is generated automatically and includes all the sub-areas of
the scheme. The report effectively contains the same information that is
included in the water use efficiency accounting report but in a different format
required by their management. An enormous amount of time is saved in the
process and human errors are virtually eliminated. The interface to generate
the report in the WAS is shown in Figure 4.5 and the report itself is shown
in Figure A.1.
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Figure 4.3: Orange-Riet WUA moving average loss m3 per week 2014/2015

Figure 4.4: Orange-Riet WUA moving average % loss 2014/2015

21



Figure 4.5: Orange-Riet WUA water loss report interface

Figure 4.6: Orange-Riet WUA monthly released vs Used (m3)
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Figure 4.7: Orange-Riet WUA monthly water loss (m3)
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5.1 Background

Hartbeespoort Dam is one of the most significant dams within the economic
hub of the North West Province and of the Crocodile (West) Marico water
mangagement area. Hartbeespoort Dam is a vital recource that provides
water to 1440 properties in the area.

The release of water from Hartbeespoort Dam into the canal system is
controlled by the DWS and distributed by the irrigation board to users on
request.

Figure 5.1: Hartbeespoort IB location map

5.2 Inception meeting

An inception meeting was held on the 13th of January 2015 that was attended
by:

� Dr N Benadé - Project leader

� Mr J Fourie - DWS
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� Mr A Podi - DWS

� Mrs L Sithole - DWS

� Mr T Young - HBP

� Mr A Swanepoel - HBP

� Mrs A de Villiers - HBP

� Mr NL Fourie - HBP

� Mr Voughan Thomas - HBP

� Mr F Louw - HBP

� Mr PJ de Beer - HBP

� Mr Zerwick - HBP

5.3 Canal network data

Hartbeespoort IB is the only scheme that is using the WAS with a dual user
identification system, one for accounting purposes and another for water
distribution management. User-id’s are used for their account numbers and
Alias-id’s are used for their sluice numbers. The fact that there is not a one-
to-one relationship between the two numbers complicates the implementation
of the release module.

This problem was rectified and the capturing of the canal network data
for the West canal had been completed and verified. Hartbeespoort IB in-
vestigated both water release calculation methods which included the canal
network approach and the distribution sheet method. They finally decided
to use the distribution sheet method to calculate their releases for its ease of
use and it mimics their current release calculation procedures.

5.4 Water orders

The water orders and meter readings at Hartbeespoort IB are captured on
a daily basis and are up to date. The successful implementation of the
release module will however require that they change their current water
order capturing procedures. Their current water release calculation depends
on distribution sheets that are compiled manually by the water bailiffs on the
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different water wards and the water orders that are only captured afterwards
in the WAS.

This procedure will have to be changed where the water orders are cap-
tured on the WAS and the distribution sheets are then generated automat-
ically including predefined water losses. Although the water release module
has been implemented and training given, Hartbeespoort IB currently still
uses their old method of water release calculation.

They are however positive to move to the new method of release calcu-
lation which will take some time to change. Experience from other schemes
in similar situations have proven that once they have made the change they
don’t go back due to the time savings, productivity improvements and ease
of use.

Figure 5.2: Hartbeespoort IB moving average released & ordered 2014/2015
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Figure 5.3: Hartbeespoort (West canal) m3 loss per month 2014/2015

Figure 5.4: Hartbeespoort (West canal) % loss per month 2014/2015
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Vaalharts WUA
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6.1 Background

Vaalharts is the largest Irrigation Scheme in South Africa. The scheme bor-
ders on the Northern Cape and North-West Provinces. Vaalharts is situated
east of the Harts River and is enclosed from the south by the Vaal River. The
canal system consists of a total of 1 176 kilometers of concrete-lined canals.
It irrigates a total of 39 820 hectares of scheduled area, currently supporting
1 040 irrigation farmers. That number includes roughly 47% of commercial
farmers as well as 53% of upcoming small farmers. The scheme also provides
industrial water to 6 municipalities and 9 other industrial raw water users.

Water for the scheme is sourced from the Vaalharts weir which, in turn,
is fed by water from the Bloemhof dam on the Vaal River.

Figure 6.1: Vaalharts WUA location map

6.2 Inception meeting

An inception meeting was held on the 6th of January 2015 that was attended
by:

� Dr N Benadé - Project leader

� Mr J Fourie - DWS
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� Mr van Dyk - VHWUA

� Mr JH Harbron - VHWUA

� Mr IP Masike - VHWUA

� Mr H Grové - VHWUA

6.3 Canal network data

Vaalharts is using the twelve hourly programmable distribution sheet of the
release module to calculate their water releases with great success. The
data for Vaalharts canal network has also been captured and verified. The
calibration of and training on the use of the water release module are ongoing.

6.4 Water orders

The water orders and meter readings at Vaalharts WUA are captured on a
weekly basis and are up to date.

Figure 6.2: Vaalharts WUA moving average released & ordered 2014/2015
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Figure 6.3: Vaalharts WUA moving average loss m3 per week 2014/2015

Figure 6.4: Vaalharts WUA moving average % loss 2014/2015
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Water loss calculation
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7.1 Calculation of percentage water loss

The initial calculation of the base line water loss revealed that there is a dif-
ference between the water loss percentages that are added when the releases
are calculated compared to the percentages when water losses are reported
on.

The DWS method to calculate and report on the percentage of water lost
is as follows:

Water loss(%) =
(A−B)

A
× 100

where
A = Released volume (m3)
B = Ordered volume (m3)

In comparison the general method used to calculate a release is as follows:

A = B + B × Water loss(%)

100

which in turn leads to the following water loss % calculation:

Water loss(%) =
(A−B)

B
× 100

The difference between the two methods is that when water losses are
reported on, the total water lost is divided by the total water released and
not by the total water ordered.
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Base line water loss results
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8.1 Base line water loss

The base line water loss, as shown in Table 8.1, has been calculated through
the use of the Water Use Efficiency Accounting Report (WUEAR) in the
WAS. The percentage water loss is calculated relative to the total of water
released as has been the practice by the DWS over the years (see paragraph
7.1). The results are shown in Table 8.1.

The base line water loss at Vaalharts WUA has been effected by major
construction works that are currently in progress. This has resulted in ad-
ditional water losses where the main canal had to be emptied 6 times for
maintenance. The average volume needed to refill the main canal is approx-
imately 485 000 m3.

Figure 8.1 displays the base line water loss as a percentage and Figure
8.2 displays the base line water loss per million m3. A comparison between
the two bar charts shows clearly that a water loss stated as a percentage can
easily be misinterpreted. Although the 43% water loss from the Vet canal is
higher than the 42% water loss from the Orange-Riet, a comparison of the
actual volumes proves the opposite. The base line volumes are 0.37 and 2.22
million m3 for the Vet canal and Orange-Riet WUA respectively, which is a
huge difference compared to the percentages.

The volumetric water losses are the critical indicator for water distri-
bution managers and the DWS particularly when assessing or determining
potential for water loss reduction.

A similar deduction can be made if the 47% water loss from Hartbeespoort
IB is compared to the 25% water loss from Vaalharts WUA. The actual
volume of water lost at Vaalharts WUA is as a matter of fact more than
twice the loss at Hartbeespoort IB.

Table 8.1: Base line water loss summary
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Figure 8.1: Base line water loss %

8.2 Sand-Vet WUA

The calculation of the base line water loss from the available data at Sand-
Vet WUA has shown that the 26 % and 43% base line water loss for the Sand
and Vet canals respectively are higher than expected. The findings can be
summarized as follows:

� The real time measuring stations at Allemanskraal and Erfenis dams
were not in a working order and could not be used for the determination
of the base line water loss calculation.

� Sand-Vet WUA relied on the digitizing of charts from A.OTT chart
recorders to quantify the inflows into the Sand and Vet canals respec-
tively.

� It was decided to use verified historical data from the DWS to calculate
the base line water loss for both the Sand and the Vet canals. This
data however, has a lag of three months which makes the calculation
on current dates impossible.

� A demo measuring station from Ubuntu Water Quality was installed
at Erfenis dam which made it possible to download and import real
time data into the WAS database for the inflow into the Vet canal.
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Figure 8.2: Base line water loss (M m3)

Another demo station from WRP Consulting Engineers was installed
at the West canal at Hartbeespoort Irrigation Board. After a trial
period of two months the equipment from WRP was selected.

� New real time measuring stations from WRP have been installed at
the inflow into the Sand and the Vet canals. Real time data is now
available through the Zednet network on the internet.

� River abstractions posed a challenge on the Vet canal where a conser-
vative approach was taken by distributing their full quota evenly over
the water year. This had to be done due to unavailable measurements.

The findings stress the fact that continuous and accurate inflow measure-
ments are vital to effective water distribution management through canal
networks. This is the first line of defense to minimize water losses.

Calculating the water losses with the WUEA report on a weekly basis in
combination with the calculation of the releases with the release module will
definitely reduce the water loss at Sand-Vet WUA. The water savings will
be quantified once the release module has been operational for a couple of
weeks.

The new measuring stations were installed on the 18th of August 2015
and the first full month of release data will only be available at the end of
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September 2015. Realistically, a couple of months of data are needed to make
any meaningful conclusions.

8.3 Orange-Riet WUA

The calculation of the base line water loss from the available data at Orange-
Riet WUA has shown that the 42% base line water loss is much higher
compared to the water losses that were calculated manually. The findings
can be summarized as follows:

� Much time was spent on the setup of the WUEA report to ensure that
all the water use data is included and that the results are correct.

� Orange-Riet WUA is already generating water releases with the release
module of WAS on a weekly basis. The calibration process is however
time consuming and difficult and it has therefore been decided to sim-
plify the process and make it much more practical. This has been
implemented successfully and the system is fully operational. Support
will be given on an ongoing basis to improve the calibration of the
release calculations.

� Calculating the water losses with the WUEA report on a weekly basis
has identified some problems which, if rectified, will definitely improve
their current operations. The two main problems that were identified
included the following:

� Meter readings that were not captured in the WAS which was
therefore not included in the water loss calculations.

� Measured water release data that was incorrectly imported or not
imported at all.

� A dedicated water distribution management report has been developed
for Orange-Riet WUA that is automatically generated by the WAS.
This saves an enormous amount of time and prevents human errors.

This report is one of the spin offs of the implementation of the water
release module at Orange-Riet WUA. Similar reports could be helpful
to other irrigation schemes which should be developed rolled out in
addition to the water release module.

� Solutions are investigated to make it possible to import real time data
from the Scheiding measuring station. This will automate the genera-
tion of the WUEA report which will improve their water distribution
management.
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8.4 Vaalharts WUA

The calculation of the base line water loss from the available data at Vaal-
harts WUA has shown that the 25% base line water loss is on par with their
reported losses taking into account the additional water losses that resulted
from the construction works on their main canal. The findings can be sum-
marized as follows:

� Vaalharts WUA is the only scheme as part of this project where the
inflow measuring station data was up to date in the WAS database.

� It is worth mentioning that Vaalharts WUA installed and evaluated two
different electronic measuring stations at the inflow of their main canal.
The evaluation period started in November 2014 and they are now in
the process of installing fifteen Cello measuring stations throughout the
scheme as a first phase.

In a follow up phase they plan to roll out another thirteen measuring
stations which are all funded by the scheme itself. The data from the
Cello meters can be imported directly into the WAS database and the
information can be viewed on the Zednet website.

� Vaalharts WUA is currently generating their water releases through the
use of the programmable distribution sheet in WAS. The programmable
distribution sheet is part of the water release module in the WAS. NB
Systems is working closely with Mr. K. Harbron from Vaalharts WUA
to improve the water release calculation algorithms in the WAS on an
ongoing basis.

� The programmable distribution sheet has been upgraded as part of
this project. A separate summary of totals sheet can now be generated
automatically.

8.5 Hartbeespoort IB

The calculation of the base line water loss for the West canal has resulted
in an expected value of 47%. The base line water loss at Hartbeespoort IB
could only be based on the period starting from the 21st of January 2015
when the measuring station was installed. This included weeks 17 to 36.

� No real time information from Hartbeespoort IB was available at the
inflow of the West canal that could be used for the calculation of the
base line water loss.
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� A Cello demo measuring station was installed on the 20th of January
2015 at the inflow of the West canal. The water release data can now be
imported directly into the WAS database from the Cello logger through
the use of the Zednet website.

� The demo measuring station has been functioning at 100% during the
testing period. The data can be downloaded and imported into the
WAS database with ease.

� The day committee of Hartbeespoort IB indicated that they will pur-
chase the Cello measuring station to improve there water distribution
management. They are also looking into the installation of additional
measuring stations on scheme which will improve their water distribu-
tion management capabilities.
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Current water loss results
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9.1 Current water loss results

The latest water loss results of the participating irrigation schemes compared
to their respective base line water losses (as described in paragraph 8.1) are
shown in Table 9.1.

The table shows the initial base line water loss as a weekly average volume
in m3 compared to the latest weekly average water loss for the period after
the base line water loss was calculated for the respective schemes. The time
periods under consideration can be seen in the respective water loss summary
graphs. The time period under consideration is however too short for the
results to be conclusive.

The results will however be updated on an ongoing basis to track their
progress over time. This will still continue after the project has been com-
pleted by means of the WUEA reports that have to be generated and sub-
mitted to the DWS.

The results of each scheme are discussed in the following paragraphs.

Table 9.1: Current water loss summary

9.2 Sand-Vet WUA: Vet canal

The results from the Vet canal are displayed in Figure 9.1. It seems that
there is a downward tendency, but the time period is too short to make a
meaningful conclusion.

The real time measuring station at Erfenis dam was installed on the 18th

of August 2015 and the real time data is now available through the Zednet
internet platform.

9.3 Sand-Vet WUA: Sand canal

The results from the Sand canal are displayed in Figure 9.2. For the last
couple of weeks no meaningful releases could be made into the Sand canal
due to the low levels of the Allemanskraal dam.
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Figure 9.1: Vet canal water loss summary

The real time measuring station at Allemanskraal dam was installed on
the 18th of August 2015 and the real time data is now available through the
Zednet internet platform.

9.4 Orange-Riet WUA

The results from Orange-Riet WUA are displayed in Figure 9.3. The results
show a definite downward trend since February 2015 until July 2015. There
was a reduction of 681 899 m3 compared to their initial base line water loss.
This represents a substantial reduction of 30% from their base line loss.

Care should however be taken in the interpretation due to the short time
period under consideration. The results from a full water year (12 months),
which includes both seasons, will be much more conclusive.

Their inflow data is still extracted manually with a laptop computer after
which it is imported into the WAS database. Real time data access through
the Zednet internet platform will simplify this operation drastically and vir-
tually eliminate all human errors in the process. A Cello data logger, that
can communicate with the Zednet internet platform, will have to be installed
to make this possible.

44



Figure 9.2: Sand canal water loss summary

9.5 Vaalharts WUA

The results from Vaalharts WUA are displayed in Figure 9.4. The graph
shows the results of a full water year (2014/2015). The current assessment
shows a reduction of 192 806 m3 from their initial base line water loss. This
represents a reduction of 10% from their base line water loss.

It can be expected that the current construction works on their main
canal will have a negative effect on their water losses.

The inflow data into the main canal at Vaalharts WUA is available on
the Zednet internet platform.

9.6 Hartbeespoort IB

The results from Hartbeespoort IB are displayed in Figure 9.5. The results
show a jump downward after January 2015. This happened right after the
measuring station was installed on the 20th of January 2015. There was a
reduction of 53 186 m3 compared to their initial base line water loss. This
represents a reduction of 6% from their base line loss.

Although the WAS water release module has been implemented at Hart-
beespoort IB, they still need to change their operations to get the full benefit
from it. The following changes are required:
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Figure 9.3: Orange-Riet WUA water loss summary

� Capture their water orders in the WAS database in time to calculate
the release. Their water orders are currently being captured in the
WAS database a week or two after the release was made.

� Calculate the water release with the twelve hourly distribution sheet in
the WAS.

A further reduction in water losses can be expected once this is in place.
The inflow data into the West canal at Hartbeespoort IB is available on

the Zednet internet platform.
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Figure 9.4: Vaalharts WUA water loss summary

Figure 9.5: Hartbeespoort IB water loss summary
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Measuring stations
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Measuring stations

Water flow measurement is the key to effective water distribution manage-
ment and the minimization of water losses. Water losses cannot be quantified
without a reliable and accurate measurement of the inflow into a scheme. The
simplest and most effective method to determine the global water loss on an
irrigation scheme is by measuring the inflow as accurately as possible and
subtracting the total water use.

10.1 Sand canal: Allemanskraal dam

An assessment was made of the measuring stations at Allemanskraal dam,
as shown in Figure 10.1, that delivers water into the Sand canal.

The station is in an excellent condition and uses a 10ft Parshall flume.
Real time data is however, not available. The base line water loss calculations
had to be done using historical data from the DWS which has a lag of at
least three months.

10.2 Vet canal: Erfenis dam

An assessment was made of the measuring station at Erfenis dam, as shown
in Figure 10.2, that delivers water into the Vet canal.

The station is in an excellent condition and uses a 10ft Parshall flume for
flow measurement. Real time data is however, not available. The base line
water loss calculations had to be done using historical data from the DWS
which has a lag of at least three months. Negotiations with two companies
that supply measuring station equipment agreed to install demonstation sites
for evaluation purposes at Hartbeespoort West canal, Erfenis dam and at
Vaalharts weir.

The demo measuring station at Erfenis dam was supplied by a company
by the name of Ubuntu Water Quality which was installed on the 2nd of
February 2015. The data was accessible through their web site in real time
and was tested over a period of two months. A similar demo site was supplied
by a company by the name of WRP Consulting Engineers (WRP) at the West
canal at Hartbeespoort irrigation board. After careful consideration it was
decided to go with the latter. This decision meant that the Ubuntu measuring
station at Erfenis dam was discontinued. After the evaluation period, WRP
undertook to install real time measuring stations at both Allemanskraal and
Erfenis dams.
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Figure 10.1: Measuring station at Allemanskraal dam

Both measuring stations were installed on the 18th of August 2015 and is
currently fully operational. Sand-Vet WUA paid for both measuring stations
and they have budgeted for another measuring station to measure water
delivered to irrigators that abstract water from the river.

10.3 Orange-Riet: Scheiding pump station

An assessment was made of the measuring station at the Scheiding pump
station, as shown in Figure 10.3, during a field visit on the 17th of February
2015.

The measuring station is in an excellent condition using a crump weir
for flow rate measurement. Real time data is however not available but it is
manually downloaded from a logger on a monthly basis. The base line water
loss calculations were done using historical data for the 2014/2015 water year.

Installation of equipment that will give real time access to the data at the
Scheiding measuring station was investigated. This was however unsuccessful

50



Figure 10.2: Measuring station at Erfenis dam

and they are currently interested in the follow-up project to acquire this
capability. This will enable the water office personnel to generate the WUEA
report on a weekly basis which, in turn, will give them better control over
their water losses.

10.4 Hartbeespoort IB: West bank main canal

An assessment was made of the measuring station at the West bank main
canal, as shown in Figure 10.4. Flow measurement is done making use of
a 10ft Parshall flume. The measuring station is in a good condition, but
possible drowning of the flume might occur depending on the flow rate and
downstream conditions.

Drowning occurs when the downstream water level is at a hight where
it has an effect on the upstream water level of the flume. Drowning of the
flume will influence the accuracy of the flow measurements. The situation
will be monitored to determine whether it is the case or not.
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Figure 10.3: Measuring station at Scheiding pump station

Real time data was however not available and a demo Cello measuring
station was installed to be able to download and import real time data into
the WAS database. The measuring station was installed on the 20th of Jan-
uary 2015 and has been working without any problems ever since.

After the successful installation of the measuring station, the Hartbeespoort
Irrigation Board has decided to purchase it. They are also looking into the
installation of additional measuring stations on scheme which will improve
their water distribution management capabilities.

10.5 Vaalharts: Main canal

An assessment was made of the measuring station at the inflow of the Vaal-
harts main canal, as shown in Figure 10.5. Flow measurement is done making
use of a Crump weir. The measuring station is in a good condition.

Measuring station data is up to date in the WAS database. The flow
measurements were initially done by means of an AOTT chart recorder, but
they have since installed a Cello measuring station. The flow measurement
data is now imported directly into the WAS database.

Vaalharts WUA is also in the process of installing fifteen additional Cello
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Figure 10.4: Measuring station at Hartbeespoort IB West canal

measuring stations throughout the scheme which will improve their water
distribution management capabilities.
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Figure 10.5: Measuring station at Vaalharts main canal
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Zednet network

To quantify water losses on an irrigation scheme, accurate and reliable inflow
data into an irrigation scheme is non negotiable. During the evaluation of
the measuring stations that form part of the project, it became apparent
that real time inflow data was non existent except in the case of Vaalharts
WUA.

Fortunately demo measuring stations from different companies were of-
fered to us that could be evaluated. The final choice fell upon the Cello
logger that is linked to the Zednet internet interface as shown in 11.1.

This solution proved to be very successful and in the end all the irrigation
schemes included in the project, except Orange-Riet WUA, installed Cello
loggers and linked up to the Zednet network. The schemes that are using
the WAS and where their inlow measuring station is currently linked to the
Zednet network includes the following:

� Hartbeespoort IB: West canal outlet

� Sand-Vet WUA: Allemanskraal dam canal outlet

� Sand-Vet WUA: Erfenis dam canal outlet

� Vaalharts WUA: Main canal outlet

� Lower Olifants River WUA: Bulshoek dam canal outlet

A dedicated WAS data export function was created on the Zednet plat-
form as shown in 11.2. A dedicated Zednet data import function was created
in the WAS program as shown in Figure 11.3.

This added functionality makes it very easy to import data from the
Zednet platform into the WAS database where after water loss reports can
automatically be generated in the WAS.
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Figure 11.1: Zednet internet interface

Figure 11.2: Zednet dedicated WAS data export
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Figure 11.3: WAS dedicated Zednet data import
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Training & support

Training and support is done on an ongoing basis. The meetings and work
sessions that have been done up to date are shown in Table 12.1. Dropbox
is used where possible to exchange information.

Table 12.1: Meetings & work sessions
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Conclusions & Recommendations

� Uptake of the water release module

All the participation irrigation schemes were positive and they made a
huge effort to implement the water release module successfully. Three of
the four irrigation schemes have purchased the Cello measuring station
equipment and are planning to expand their measuring station networks
at their own cost.

� Skills development and transfer

Numerous people were trained in the use of the water release module
of the WAS and related matters which include the following:

� Vaalharts WUA: 1

� Sand-Vet WUA: 3

� Orange-Riet WUA: 4

� Hartbeespoort IB: 3

� Identification of further irrigation scheme needs

The implementation of the release module at Orange-Riet WUA re-
sulted in additional work being done to improve the WAS. This includes
a dedicated water management report that is generated automatically
on a monthly basis.

� Generation of the WUEAR

The WUEAR is generated automatically on a weekly basis and sum-
marized with monthly values. This is of great value to the DWS from
a regulatory perspective.

� Quality inflow data is non-negotiable

At the start of the project it was assumed that all the inflow measuring
stations were in place and that current and historic data records were
readily available. This, however, was not the case.

No meaningful conclusions can be made without the availability of ac-
curate and reliable inflow data records into a scheme.

� Using % to quantify water losses is misleading

It is clear from the results that the use of percentages to express water
losses can be very misleading. The percentage of water lost cannot be
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used to compare the water lost between different schemes even if it is
over the same time period.

Even the comparison of monthly percentage water losses on the same
scheme is also of no use. The reason being that both the numerator
(release - water orders) and the denominator (water orders) are variable
from month to month.

The solution to this problem is to relate the percentage water loss
calculation to a fixed value which can be either a volume or an area.
The results in this report were expressed in million m3 per month but
other alternatives will be discussed with the relevant parties to come
to a suitable solution.

� Implement external water auditing

Comparing the base line water loss results with the corresponding re-
sults of each scheme (generated by themselves) revealed a substantial
difference in almost all of them. What also became apparent is that
the independent assessment of water losses had an immediate positive
response of reducing water losses on most of the schemes that are part
of the project.

A conclusion can therefore be made, that external water auditing pro-
duce results and that it is a good practice that needs to be implemented.

� Expand the Zednet network

The lack of the availability of quality data records at most of the inflow
measuring stations led to the investigation into an affordable, workable
and practical solution. The result was the implementation of Cello
loggers that are affordable and accessible through the Zednet internet
platform. Four of the five inflow measuring stations, that are part of
the project, were fitted with the new system. All of them are currently
operational and work without any problems.

It is therefore recommended that the Zednet enabled measuring stations
should be expanded to all the other schemes that are using the WAS.
This will, without a doubt, bring water loss reporting up to the next
level.

� Yearly WAS CEO workshop

During the implementation of the Release module of the WAS at the
different schemes, it became clear that the CEO’s lack the knowledge
of what the WAS is capable of.
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A proposal was made at a South African Association of Water Users
Associations (SAAFWUA) management meeting to hold a yearly CEO
WAS workshop to address this problem and to address common issues
related to the WAS.

� Regular training courses

The need for regular WAS training courses at different levels were iden-
tified during the coarse of the project.
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Background

During the implementation of the Release module of the WAS at the dif-
ferent irrigation schemes, it became evident that the Cello loggers with the
Zednet internet platform were the big game changer of the project. Access
to accurate and reliable inflow data is by far the most important component
for any water loss reporting.

The Zednet internet platform gives access to real time inflow data records
at an unlimited number of measuring stations. It simplifies the import of data
into the WAS database and in the process limits human errors. Water loss
reports can, therefore, be accurately generated and it makes it possible for
an external auditor to very the results.

14.1 Proposal

Given the experience from the previous project it is proposed to extend the
Zednet internet platform to all the other irrigation schemes that are using
the WAS. The following irrigation schemes have already indicated that they
are be interested in such a venture:

1. Loskop Irrigation Board (2 x stations)

2. Kalkfontein WUA (1 x station)

3. Gamtoos Irrigation Board (1 x station)

4. Impala WUA (They already have Cello loggers and will only need the
Zednet communication package for 2 x stations)

5. Orange-Riet WUA (1 x station)

6. Korente Vette IB (2 x stations)

Lower Olifants River WUA is also interested, but they already have a
Cello logger installed that is linked to the Zednet internet platform.

14.2 Website

NB Systems CC has already registered a domain name www.wateradmin.co.za
with the sole purpose of supporting the WAS related matters for irrigation
schemes that are using the WAS.
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It is proposed that the water loss related reports should be included on
this website that could be accessed by everyone. It will be possible to add
functionality to the WAS program to upload these reports automatically.

The main aim will be to develop the www.wateradmin.co.za website
into a central location for all water related matters on irrigation schemes.

14.3 Budget

The budget of the proposed follow-up project is shown in table 14.1. All
prices are excluding of VAT.

Table 14.1: Budget
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Water Use Efficiency
Accounting Reports
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Table A.1: Sand canal 2013/2014 WUEA Report
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Table A.2: Vet canal 2013/2014 WUEA Report
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Table A.3: Orange-Riet 2014/2015 WUEA Report
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Table A.4: Vaalharts 2014/2015 WUEA Report
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Table A.5: Hartbeespoort 2014/2015 WUEA Report
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Appendix A

Orange-Riet Water Loss Report
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Figure A.1: Orange-Riet water loss report
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Attendance registers
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Table B.1: Inception meeting at ORWUA attendance register
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Table B.2: Inception meeting at VHWUA attendance register
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Table B.3: Inception meeting at Hartbeespoort attendance register
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