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1. Introduction

Revitalisation of the Vaalharts/Taung Irrigation Scheme

The Vaalharts/Taung revitalisation project involves the optimization of
agriculture in the area focusing on the upgrading and the development
of infrastructure thus maximising economic feasibility of the scheme.
The project is part of the Accelerated and Shared Growth Initiative
(ASGISA) and serves as a pilot project for irrigation development

throughout South Africa.

The Irrigation Scheme
is on the border of
Northern Cape and
North West Provinces.
The scheme is
enclosed from east by
Harts River and from
south by Vaal River.
Approximately 100km
south is Kimberley and
90km north is Vryburg.
The main road is R47
from Warrenton to
Vryburg and a railway
line runs South-North
through the middle of
the area.

The Vaalharts
irrigation scheme is
the largest in South

Africa and comprises
of approximately
35 302 hectares
(31 732 ha in the

Northern Cape and

3570 hain the

North West Province).

An additional 2854 ha

will be available for the

farmers at Taung if the
north canal is
refurbished.

The Irrigation
scheme comprises
of approximately
1200 farming units
that varies in size
from 25 ha to 75 ha.
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2. Scope of the project

The project will include surveying, planning, feasibility, design and rehabilitation of the existing irrigation scheme (Refer to the Systems Design). The canal
system will be expanded for the development of the additional 2854 ha in Taung. The existing infrastructure and related systems will be assessed and
restored. Solutions to minimise the existing problems such as salinity, water loss and water logging will be implemented. The “saved” water can be
redistributed to the resource poor farmers. The project will enable the Irrigation scheme to produce agricultural products in a sustainable manner indefinitely.

The project will be aligned with the Local Integrated Development Plans (IDP) and the Strategic Plans of the National and Provincial (Northern Cape and
North West) Department of Agriculture (DoA). The project will form part of the conservation of natural resources on agricultural land through the Conservation
of Agricultural Resources Act, 1983 (Act No. 43 of 1983). Planning and Implementation will be in accordance with other National Legislation such as the
National Environmental Management Act (NEMA), Occupational Health and Safety Act (OHSA) and the Engineering Act.

The estimated budget for the project is R 2 864 000 000. The development of the new area in Taung is expected to be completed in 2014 and the upgrading
of the existing infrastructure in 2018. Refer to the Gantt chart and S-Curve. The cost breakdown of the project is given in Section 8 — Project Cost.

Name 4 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 [ 2010 | 2011 | 2012 [ 2013 [ 2014 | 2015 | 2016 | 2017 [ 2018 | 2019 | 2020 | 2021 [ 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
| | = @ vaalharts/Taung Project i 070402 | ] 1amtis
& Start Project o7ioan2 | @ 070402
| & Development of new arza ogow3 | (I 1403121
| & Master Plan o7io4nn2 | EEEEEE  o@/06/20
| & Infrastructure maintenance 140321 | [ 1901118
[ & Monitoring o031 | (I 14403121
[ & Project Management 070402 | N R 1403121
[ & support osi0azs | (DD 12/01/27
[ & Value adding osi0aze | (DD 12/01/27
[ & Unarading of Existing Infrastructure osi0azs | [ . 1ai0E 1
# Project complete 180511 € 120811
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R 3,000,000,000.00

R2,000,000,000.00

R 1,000,000,000.00

S Curve Cost Graph

2008

2007

2008

2008 2010 2011 2012 2013 2014 2015 2018 2017 2018

2018

2020

2021

=C=Baseline Cost
=G=Total Cost
Actual Cost




DIRECTORATE AGRICULTURAL ENGINEERING SERVICES

Revitalisation of the Vaalharts/Taung Irrigation Scheme

3. General Overview of the Area

‘ Minimum Maximum

Literature Physical
Review Survey

Information
Water Gathered Questionnaires
Analysis

Mean Average Temperature 35°C January

Physical Determination of Water
Table (1850 holes drilled)

‘ Relative Humidity 52-53% July 64-65% February

‘ Potential Evaporation “Lows” 104mm June 344mm December

Mean Annual Potential 2650mm 2750mm
Evaporation

3.1 Climate ‘ Potential Evotranspiration 62mm June 256mm December

The project area has a semi arid climate characterized by
very hot summers and cool winters, and a predominantly
summer rainfall. The mean annual precipitation is 477 mm
(climate St_at'onS: Vaalharts-agr and Jan Kempdorp) and Heat Units 13-15 degree July 472-490 December/January
450mm (climate station: Taung). days degree days

‘ Solar Radiation 16.6MJ/m°day | June | 33.9MJ/m’day December

Winds occur predominantly in the North-North West direction at a speed of 3.5 to 5.6m/s. The first heavy frost in the area is likely to occur during second
half of May and ends towards the end of July. The number of days with heavy frost is between 23 and 32 days.
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3.2 Water Table

The groundwater table has
risen from about 24m to 1m
below ground level (Herold
[1996]). The current water
table in the area was
physically determined and
correlated from 1850
measurements.

The water table was
modeled to determine the
impact of infrastructure on
the natural drainage in the
area.

Roads only had an impact on
certain portions of the
scheme. Very high

localized water tables

occurred where no
Departmental drains were
provided.

CW with with Sample Points-10 shp.
Fowor & Bamer = Foads
CalSize = 0.001
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3.3 Land Type

The Vaalharts Irrigation Scheme falls in the Drainage Area C, Quaternary
sub-catchments C31F, C32D, C33A and C33B. The median annual
simulated runoff in the area is in the range of 20 and 41 mm with the
lowest 10 year recording of 4.8 to 9.3mm. (R.E. Schulze). The topography
has a high altitude with values ranging from 1050 to 1175m above sea
level with a low rate of change towards the west. The irrigation scheme is
predominantly flat as 70% of the area comprises of slopes less than 1%.
Rocks of the Bothaville Formation overlie the Hartswater Group which
comprises of the lower Mhole Formation and the upper Phokwane
Formation. The area comprises of a Harts-Dry Harts Valley (stratum of
calcrete) that runs in a north — south direction.

3.4 Soil

The soils in the area are described as Kalahari Sand, (Vaalharts
Groundwater Protocol for on site Sanitation). The soil consists mainly of
sand, silt and clay (on average 75% sand, 15% clay and 10% silt).
Underlying the red Kalahari Sand is the Dwyka shale and tillite, calcrete
and Vetersdorp lava. There are areas where the calcrete is impermeable.

3.5 Water Quality

The water is sourced from the Vaal River, by means of the canal system.
Some of the drainage water is recycled for irrigation and the rest flows
back into the Harts River. According to the analysis, the total dissolved
solids (TDS); chlorine content, inorganic nitrogen, sodium and Sodium
Adsorption Ratio (SAR) were above the acceptable range.

3.6 Demography

0 African
@ Coloured
O Indian

O White

@ Other

Taung Distribution

0 African
@ Coloured
O Indian

O White

@ Other

@ Children
@ Youth

0 Middle Age
O Elderly

Vaalharts Age Group

Taung Age Group

O Children
@ Youth

O Middle Age
0O Bderly

The population distribution data was obtained from Statistics SA
2002 Census. Currently 62.6% of the population is employed in

Vaalharts and 32.6% in Taung.
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3.7. Current Practices

Three agricultural co-ops serve the farmers. Three grain silos are

The current practices in the Vaalharts area were obtained from the situated at Jan Kemp, Hartswater and Magogong, wh|ch also
serves the Taung area. SA Maltsters has a contract with the

questionnaire analysis. farmers for growing Barley.

% of farmers that comply

Use scheduling services 43.7 Cash Crops Tons
Crop factors 55.8 Barley 33000
Plant salt tolerant crops 38.6 Maize 90000
Utilise crop rotation 60.2 Wheat 35000
Unused land (3 months) 37.8 Groundnuts 20000
Unused land (full season) 13.2 Lucern 90000
Crop residues worked back 70.0 Cotton 5000
Gypsum applied last two years 18.1 Permanent Crops Tons
Private Soil analyst services 92.0 Pecan Nuts 4400 ha
Drainage subsidised 26.0 Citrus 350 ha
System planned and surveyed 48.3 Olives 200 ha
Drainage System cleaned within last 8.2 Wine Grapes 300 ha
two years
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Agro Industries Quantity Workers Job Opportunities
Vaalharts Chickens 1 60 60
Trista feedlot 1 50 50
Olive Factory 1 10 10
Citrus packing Fas. 5 50-200 + 600
Pecan Shelling Fact. 8 10-20 +120
Aquaculture farm 1 Pilot project 5)
Vaalharts Wine Cellar 1 10 10
Grain Mills 3 10 30
Cattle/sheep Feed 1 45 45
Fact
Groundnuts Shelling 9 70/250 +1600
plants =
Groundnuts roasting
plants 2 20 40
Traders in
Cattle/Sheep fodder U 2y i

Pecan nuts, groundnuts, citrus and olives are exported to the
USA, Europe and Japan.

The two agricultural Unions that operate in the area are Agri-
Northern Cape and National African Farmers’ Union (NAFU). 8 -
10 land reform projects are currently running. A strong business
chamber exists for the towns. An agricultural research station at
Jan Kempdorp serves the entire community.

In Vaalharts, the extension office is situated at the Vaalharts
Research Station in the Pokwane Municipal area. The aim of this
office is to give extension support to the farmers for the Pokwane
Municipality area. Only one extension officer is working in the
area and is mainly concentrating on the emerging farmers who
have received irrigation plots through LRAD. CASP funds are
being used to help farmers to become commercial and
independent.

In Taung, the extension offices are situated in Pudimoe, Basele,
Mokasa, Ipelegeng and Tshidiso.

Waiting for Information from N. West
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4. System Design

The Systems Design comprises of the phases required for the successful implementation of the Vaalharts/Taung Project. It should be used in conjunction
with the detail planning to reduce the project cost, implementation time and project risks. The Systems Design will provide a foundation for planning,
initiating, implementing, monitoring and evaluating the project.

Detail Planning
Phase

Water User Association and Catchment
Management Agencies

Commitment from all stakeholders N s
- -ape N. West DACE

Implementation
Phase

Commitment from all stakeholders

-
c
S
Establish Working Groups (WG) ) Nati | DoA \ / S
ational Do
. . . S Local and o Select Teams
Submit Plan of Action to Project Manager © District ‘8
[} . . . - Agree on Terms of Reference
: ; s Role Players Municipality 2
Assign Project Manager (PM) for WG g < y > o
(S} o Assign Project Manager
Request funds according to Plan of Action © Ward S
Manage, co-ordinate and monitor WG activities 8 DWAFE Representatives | Procurement of Resources
Consistent Reporting to overall PM - P (@ Manage, co-ordinate and monitor all
g activities .
Assign overall PM Other National Non Governmental LCE Follow all safety and legal requirements
Alocate funds 1o WG and Provincial Organisations Phase Output — Construction and
Department: NGOs -
Manage, co-ordinate and monitor all WG activities ep ents (NEos) Rehabilitation Measures should
Maintain information centre bein place
v
Phase Output — Detail Plans and Local Community
Specifications Handover to Community
Active participation from extension officers

The implemented projects should be monitored and maintained. Community ownership is essential for the sustainability of the projects. Results of the
projects should be published, as valuable information can be obtained for future reference. Maintenance should be performed regularly to extend the
lifespan of the projects.
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Environmental Status

Social Status

Historical
Information

Legislation

Economic Status

A 4

Community
Needs Baseline Information Yes
> Fund
i ‘
Establish
Partnerships W No
e Initiation Phase Approved > $
Governmental Yy
Objectives
No .
R . _ Detail
A g ol - P v Planning
L\ Master Plan < Phase
Yes § v _
v A
System Performance Monitoring & Not Rehabilitated
Maintenance Rehabilitated Status >
Phase
Assign Project Yy
Manager & Teams
No
Yes ( ﬁ
Legal Requirements Implementation < Approved >
Phase k )
i A \ 4
Procure material & y Y
Services v Detail Plans and
< Specs <=
Project Management
A 4
] ] 1 ] 1 1
Information Resources (Human, Risk & Quality Equipment & Monitoring & Time Crops Drainage
Materials, Finances) Machines

A

- Assign Project

Manaaer

A

= Establish working

==y Information Centre

aroups

Establish

A

a

A

R Project
» Management
=> Detail Survey
Specialists/
» Contractors
»] Legal Requirements

Risk & Quality

\ 4

= Monitoring

Bulk Water Infrastructure

Irrigation

Soil/Water Rehabilitation

10
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5. Main Stakeholder Objectives

5.1 Vaalharts Water User Association (VWUA) 5.2 N. Cape Department of Agriculture and Land Reform

The irrigation canals are more than sixty years old, while most of
the drainage canals are forty years and older. These canals need to
be refurbished urgently. The Main Canal was enlarged by raising
the concrete lining to increase the capacity from 28 m>/s to 48 m?/s.
This action increased the leakages through the old deteriorating
concrete lining. The secondary and tertiary canals were not
enlarged and are also in a bad condition.

Sub-surface drains were installed as early as 1974. Since then until
31 January 1998, 1 040 km of drains was designed by the Dept. of
Agriculture and installed by the land owners (29% of the Vaalharts
area). A total of 412 km was designed but not installed by the land
owners. No further technical advice has been given to land owners.

Creation of jobs

Installation of additional
overnight dams | —_—
u r—— o _
| Jj existing drainage S VAN aspects Refurbishment/installation
Safe environment 8 of new canals =

E Refurbishment of | - HEED
i i \ / Adequate water supply
overnight dams : =
Installation of additional Tdinem i
/ drainage g_an:ls also to P peemr (g ¥ Refurbishment/installation of 3
serve as discharge aquaculture) " drains
organised agriculture

Installation of additional

?rfﬁﬁszzgnstarﬁgtures structures for additional " DALR
2 B sub-surface (on-farm) - ==
drainage canals Reczcmt?;?gded fEUREE _ Branding of products | recc;r:trir:;r;ded T %
Refurbishment of - ] U M | Infrastructure
existing irrigation s o / \ Water management
. / N\
canals (secondary and Refurbishment of d;”‘a V6 CT0pS \ Ressarch: B

| Extension Services

tertiary) existing sub-surface

drainage systems

Soil preparation
2 [l Crops and Crop / \ -
production systems i Possibility of new
developments

Z Mechanisation

Refurbishment of [ "‘-‘ Installation of additional

existing North Canal  Ji § sub-surface drainage Fertlisers
and partial g systems Soil Classification |

enlargement of the Salt management

West Canal

11
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5.3 N. West Department of Agriculture, Conservation 5.4 Vaalharts Agricultural Union
and Environment

A Vaalharts Tourism Association should be established.

Waiting for Information from N. West The Vaalharts Agricultural Union will fully support and co-operate
with the project team.

5.5 Extension Support

Assistance from soil conservation, engineering, crop
scientists, research and irrigation experts are required.

The following requirements are necessary for Extension:

e Appointing well trained extension officers with
experience;

e Training of existing personnel in crop science and
irrigation;

e Liaise with all relevant role players in the
industry;

e Training of farmers in water scheduling.

12



DIRECTORATE AGRICULTURAL ENGINEERING SERVICES

Revitalisation of the Vaalharts/Taung Irrigation Scheme

5.5 Department of Water Affairs and Forestry 5.6 Municipality

The water losses should be minimized. The Priority areas include:

e Expansion of the Taung Canal Adequate water supply for the

The Master Plan should be town from the canal

integrated with the Mational

e The Main Canal should cut down on the 30% loss (must have Spelsl Development Pien and ‘gjr::gnm sl el el

measurement techniques in place to compare before and after Dot Pan.____ [Magafang‘q e e ook s n

shoul mentione: \ / L
IOSS) in lhs Integrated Development
.- ) Municipalities

e Saved water should be used efficiently for resource poor Serpen s\pansIon of plots kgl ol

farmers according to the DWAF policies. consideraion. __ Hartwaster Overnight dams

E:;:’m::g::;: (Phokwane) Enlarge canals- West Canal is small
Possible demolition plant in Municipalily Mummpahty g:l;:;&n::lmn Todte piots

A3 mil mannum nol used
Require Implementation Flan

Taung Dam | eie ! ol

Jan Kempdorp
Valepan expansion may lead to
sewerage problems within the
irrigation scheme.

= e anea sustanabée for

e et 200 yesns?

Shroud he money be sperd on
i prowect which is mone

Directorate: = | sustainatie?
Directorate: Water Sustanabelity of project area Cost of revialsing the s may

Resource Planning be fhe same a5 estaiishing a rew

. H il SCheme:

Systems. Water Quality | e
Planning

Deployment of lechooiogy, 9. Study done by N

Eienace - how mush 15 releasediabsiracted and the

Crop vaniety 1o be used
DWAF Issues and
Concerns
sS85

Re-use e felum fow and maybe cultivale
The plan shoukd address the problem of flegal water use | Directorate: Water

hi |
Concentrate on polilion prevention Biotechnology should be applied

Best Practices
A e 5ol 15 saluraed wih
salls, iney may Tiow through Srradll wellarsts wilh 0
e o e scheme " Resource Protection
The inbegratid Waler and Washe and Waste
Management Plan is deveioped by WA
Will be abie 1o assist in 'ﬂll’il’l{;

Infrastructune - Cn fam management
Infrastructure and capacity Dulang
Metening (water suppiied into area)

more sall resistint crops

A Project Steenng Committes and a Progect
Management Commitloe shoukd be sel up o
ensune fonmal participaton

OoA and DWAF should mieet il least

envesry 6 monihs

5.7 Business Chamber

= s 'y IJ.EU'ISLB s el by user before the . .
T it e . The main issues are:

A s s i : i ——— e Skills development especially in the fields of building and construction
ir'ht:;f”“;‘ﬁwalc:‘ of W{mﬂ'uﬂd’w inveoted g::t?:'??und ASIEIEM;:I!;‘IJ:IM’.:\:II:I“M: 10 the comemunity and the p p y g .
B [ CLSIORANGS, efore ol plans ane ctiol scherme 3 i neriladion
oaculred s e $4gved off Ly B branchy Storage CCAW shoukd hure .?m«—.‘ link ° Mun i Ci pal Dams

There shoukd be a structure with an officiall mandabe in
PICE Tor maraging [ Scheme

A subcommitlee of CCAW shoukd be in place for Vaahans [ ]
Communication ks very important

Communication with role players
e Water Supply

13
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6. Communication Plan

Revitalisation of the Vaalharts/Taung Irrigation Scheme

Input from
Stakeholder

a

Available
information

Central Office

A 4

Register

A

All major
stakeholders

a

information

A 4

New queries

S

Database

Discuss at

Regular
y meetings

A

Feedback

An overall co-ordinator should be selected to
manage the communication between
stakeholders. A central office should be
selected for all information to be forwarded
to. Once filtered, the relevant information
should be captured on AGIS, where all users
can access the information.

Regular meetings must be held where all
stakeholders from both the National and
Provincial Departments are involved. The
project should be included on committees
such as the Co-ordinating Committee on
Agricultural Water (CCAW) where regular
feedback will be given. A Project Steering
Committee and a Project Management
Committee should be established when the
detailed Communication Plan is drawn up.

14
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7. Possible Project Options

7.1 Bulk Water

Current Situation

The Department of Water Affairs and Forestry (DWAF) is the
custodian of the Vaalharts bulk water system while Vaalharts
Water Users Association (VWUA) is responsible for the operation,
management and maintenance of the bulk water system. This
includes the inlet structures and tunnel in the weir, the balancing
dams and all sluices along the system. Clearing of vegetation
along all the canals is the responsibility of the VWUA. This
process is currently in place through an existing tender process.
The clearing of vegetation on the community furrows is the
responsibility of the farmer.

The water right for the Vaalharts Irrigation Scheme was amended
in 1979 when the quota was increased from 7700m*/ha/annum to
9140m*/ha/annum. However the condition of the current canal
system does not have the adequate capacity to distribute the
extra volume to the end user.

The bulk water system is losing on average 35% of the water
through seepages due to the poor condition of the infrastructure.
Only the main canal was enlarged. A new canal was installed for
sections from the Vaalharts weir up to the Warrenton-Vryburg tar
road, from there onwards it was relined and enlarged at the top.

Situated on the Vaal
River near Warrenton
Maxdimum outlet is 57Tmd/s
Abstraction only 15
32mils

Designed 1o accommodale
all the water from the
lateral drains

2.1m minimum depth

Vaalharts Weir

75mm reinforced | Main Drains | e e

concrete lining
Situated at the bottom
of the plots
Collects runoff and
subrsurface waler from the
allocated area

Uised ondy on the Taung
nerth canal 10 supply the
Mokasa area
These pipelines are very old
and the gate valves are non
functional

Stabilizes canal fiow
Capacity ranges from
300000m3 to B00000m3
West Canal balancing dam -
Situated on the West Canal at
feeder 26, concrete ined
Morth Canal balancing dam -
Situated on the north canal at
feader 15, concrete lined
Taung North canal dams - Dam
1, Dam & and Dam 7 - concrete
side panels and plashic floors

Drains

Lateral
Drains

Pipelines | Primary

Canal
Bulk
Water
Infrastructure

Balancing
Dams

Tertiary

Length is approximately 580km | Canals
Cross section is parabolic with a

reinforced concrete lining

Community
Furrows

27 feeder canals with a total length

of 45 000m
Cross secton 15 parabolic wilh &

reinforced concrete lining and a long weir

Secondary

with sluice and measuring structure at ar

each tertiary canal

Feeder

Waler runs al supercriical || ~apaje

speed

Main Canal

North Canal

West Canal

Length is 18.405m
Cross sechon 1s rapezowdal
with & remforced concrete
lining
Situated from weir to the
bifurcation paint
Enlarged to supply an
addtional Z2m3/s
Total Imigated area is 38156 ha
{mcludes 2854 planned new
development in Taung)
Dimensions and slopes change
along the length
From the bifurcation paint
T Pudimos
Length is 82 km
The maximum capacity is
48 Tm3s | delivers
28.2mils
Tatal imgatad area s 31 438 ha
G0km long wath a
trapezoidal cross
section and concrete
lining
Changes shape al two
placas 1o tunnals and in
saveral places 1o siphons
L2k long with &
parabolic reinforced
Second Section- Taung  concrete lining
Maorth Canal Changes in 4 places
to siphons
Total Imigated Area is 4767 ha
From the bifurcation point is 22 km
Crass section is trapezoidal
until the balancing dam, there
orwards is parabolic
Maximum capacity is 5 14md/s,
delivers 4 2m3/s

First saction -
North Canal

15
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Legend
Y& Verification poim’x"
------ Stream line

= Drainage canal

Water canal

|:| Farm dam

A groundwater flow map was correlated from 1820 holes that were drilled within the scheme. Verification
was performed on the scheme at the intersection of the stream lines and the infrastructure to determine
the problems.

Main canal

North
canal

Taung
north
canal

West canal

Secondary
or feeder
canals

Secondary
or feeder
canals

Tertiary
canals or
community
furrows

Tertiary
canals or
community
furrows

Balancing
dams

Problem Total Area %
Areas Problem
3723m 18 405m 20.2 %

47 000m 60 000m 78.3 %

22 000m 22 000m 100 %

22 000m 22 000m Enlarge

45 000m 45 000m Enlarge

176 176 100 %
diversion diversion

and and
measuring | measuring
structures | structures

580 000m 580 000m 100 %

176 176 100 %
diversion diversion

and and
measuring | measuring

structures | structures
3 dams 5 dams 60 %
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Revitalisation of the Vaalharts/Taung Irrigation Scheme

Limitations

The flow of allocated water cannot be stopped during the construction phase as it is fully operational. During winter, the water flow is stopped for a two
week period on three occasions. Two days of the 14 days is required for water seepage back into the canal and another 2 to 3 days are required for
curing of the specified lining. Construction can take place during the remaining 9 days. On parts of the system where construction is planned alongside
the existing canal or enlargements without the water allocations being hampered, construction can take place through out the year.

Specifications, details norms & standards and allocations will be provided in the detail designs.

Monitoring

A system will be implemented within the scheme to monitor the water usage, quality and loses within the scheme. Probes will be installed at strategic
locations such as in the canal, off-takes and drains. Data will be recorded, logged and transferred to a database. This system will be valuable in the
planning, implementation and maintenance phases to prioritise the problem areas and minimise leakages.

17
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7.2 On Farm Infrastructure

Current Situation

Revitalisation of the Vaalharts/Taung Irrigation Scheme

Center Pivots
Cuick Coupling Sprinklers

Micro Systems |
Floppy
Share 10 ha systerms in
20, 30, 40 ha systems
Some farmers do not
contributs their share to
pay the electricity bill,
repair breakdowns and for

maintsnance
Farmers do not assist
sachother | pints - 2400 ha

These systems are not
well managed as the
different water
requirsments for the crops
are not safisfied. |
Farmers supported by SA
Mait=ters have good
support and maintenancs.
Hydrants ars in & poor
condition - 60% are

leaking.

Couplers and sprinklers . . .
are not functioning. | Quick Coupling Sprinklers - 1120 ha
Pipes are bend and has leaks.
Cioes not work due to lack
of maintenance on the

feeder canal. Fieod Imigation - 50 ha

Floodng 1 jaaihants

— Taung -

1998 - 1040km installed
on 760 farms

Connected fo sither the

man drain or the |atsral
Sub surface B
Drains Taung - Not adequats
enough or are non
exstent

Dimensions vary
according to each plot's
water rights
Average dam with 24hr
water rights has a
capacity of 3600m3
On farm Iost of the dams are
lined on the sides with
concrete howsver floors

Infrastructure
- are lined with a midures of

- - ~ N soil and cement -
Irrigation coil-crete

\ Overnlht Dams Feurw dams are not Iined.
Maintenance and cleaning

of dams is performed
every 3 years.
Cleaning done with
tractors, scrapers and

front end loaders and this
wears the soil crets layer.
75mm remforced side and
fizor lining recommendead
for al dams

GIS analysis from the determined
water table indicated that almost 67%
of the 1250 dams have an adjacent
ground water level of less than 1m.

No Dams % of total

(total) dams
(1250)

0-01m 80 6.4
0-0.3m 226 18.08
0-05m 458 36.64
0-0.7m 752 60.16
0-09m 841 67.28
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ORTHO IMAGE - NIR

|

CORRELATION LESS THAN 0.5M

el

VISUAL DRAINAGE PROBLEMS CORRELATION LESS THAN 1M

GIS analysis was performed to obtain the
extent of the problems.

Drip 283.09 18.94 57.71
Centre 911.13 7.20 12.39
Pivots

Flood 17592.48 | 10.30 | 26.98
Sprinkler 2119.58 | 44.63 49.24
Micro 475.49 4.88 12.40
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7.3 Extension 7.4 Soil Treatment

A Support system is recommended for the Vaalharts area, comprising In addition to installing infrastructure to provide drainage and leaching,
of soil conservation, engineering crop scientists, research and irrigation additional simple procedures can also be used to rehabilitate the soils.
experts. The purpose of the system will be to provide technical Soil analysis should be done on a regular basis and records should be

expertise to the farmers. Records should be kept comprising of the kept.

information to limit the recurring problems:

The extension service also ensures that farmers use good
management practises. Service Providers should be utilised until the
necessary skills are acquired. Workshops or training may be required
to empower the extension officers and farmers in the area. Examples
of manaaement practices are:

Correct application of the right fertilizers

Good Residue Crop rotation Weeds
irrigation | Mmanagement practices management,
practices pest control

Management of accumulated salts/elements within the soil

Waiting for Information from N. West

Oxidation Process After
leaching from the soil,
Mn and Fe can be
exidized and removed
using filters like
manganese greensand,
anthracite/greensand or
activated carbon.

Polyphosphate Treatment
Water with 1 to 3 ppm of
Fe or Mn can be treated
by feeding polyphosphate
into the water system.
Palyphosphates react with
Mn and Fe, forming a
complex molecule which
is soluble in water thus
preventing oxidation and
precipitation.

Appropriate filters
Greensand filters, sand,
anthracite, activated
carbon, gamet, multimedia
filter and neutralizing filtters
can be used

Approximately
1500kg/hectare of
CaCO3 is required to
raise the pH by one unit.
Lime should be applisd
in small guantities
before ploughing or on
plaughed land befora
planting, every two
years.

A nitrogen fertilizer (with
low capacity of
acidifying) should be
chosen, e.g. LAN
(Limestone ammonium
nitrate)

Manganese and
Iron (Mn and Fe)

Saline Soils

Simple

Procedures for
Soil Rehabilitation

Acidic Soils

If the Exchangeable Sodium
Percentage (ESP) is large,
gypsum can be added to
replace sodium and then
leached out. Gypsum can
be mixed with top soil twe or
four weeks before sowing at
2.5 to 5.0 tons per hectare .

Surface salts can be
scraped off manually
from saline patches.
Salis can be afficiantly
leached out from soil
under higher frequency
irrigation (shorter
irrigation intervals)
Pre-plant lrrigation
Good guality water can
be applied prior to
planting to leach out
salts from & to 12
inches of soil.

Crop residue at the soil
surface will reduce the
evaporative water [osses
thereby limiting the
upward movement of
salt.

Super phosphate or
ammonium sulphate
fertilizers can be

used.

Sulphur can be
added to the soil
several weeks before
planting. Quantity
depends on climatic
conditions,
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7.5 Water Quality

' Range (mg/L)

TDS 287 to 2597
Chlorine 88to 477
Inorganic Nitrogen 8.3t0 39
Manganese 0.041to 0.716
Iron 0.22to0 0.84
Boron 0.109 to 0.216
Sodium 59to0 178

From the few samples that were analysed, salinity- TDS, chlorine content, inorganic
nitrogen, sodium - Sodium Adsorption Ratio (SAR) were found to be relatively high.
This can lead to clogging of irrigation system, corrosion, and scale deposits.

In order to select a feasible option, further analysis of more water samples taken
during the different seasons is required. The quality of the water should be
monitored on a continuous basis to obtain the varying concentrations of the
constituents and to determine the effect that the different phases of farming have on
the water quality.

Depending on the analysis, water quality treatment options such as desalination
plants, controlled artificial wetlands, aquaculture and recycling after dilution should
be considered. Recycled water can also be used for crops that are salt tolerant.

Revitalisation of the Vaalharts/Taung Irrigation Scheme

7.6 Crop Potential

Crop potential is influenced by various factors such as the type of
crops, crop yields, soil conditions, water requirements, climate and
market viability of the crops. Due to the large extent of salinity in the
area, more salt tolerant crops should be considered.

In order to optimize crop production in the area, potential crops and

the requirements should be determined using various models like:

DISA Hydrosalinity Determine the Total Dissolved
model Solids (TDS) load

Indicates the water/irrigation
requirement of a particular

SAPWAT model

Suitability and
Adaptability model

Determine the potential type of
crops

11
]

Good practices such as scheduling, using crop factors, crop rotation
and the selection of viable crops should be included in the extension
services.
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7.7 Marketing and Export

Waiting for Information from N. Cape

Waiting for Information from N. West

7.8 New Development in Taung

Waiting for Information from N. West

Revitalisation of the Vaalharts/Taung Irrigation Scheme
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8. Project Cost

Project Tasks Cost (R)
Project Tasks Cost (R)
Upgrading of existing Infrastructure
Development of new area in Taung
Overhead Planning 10, 000, 000.00
Area for expansion 5, 000, 000.00
Irrigation Systems 94, 600, 000.00
Legal Requirements 1, 000, 000.00
Sub-Surface Drainage 420, 000, 000.00
Detail Planning 12, 000, 000.00
Overnight Dams 589, 500, 000.00
Plans and Specifications 12, 000, 000.00
Community Furrows 367, 500, 000.00
Implementation Plans 6, 000, 000.00
Feeder Canals 52, 500, 000.00
Construction 608, 000, 000.00
Main Canal 315, 000, 000.00
Closure and Handover 6, 000, 000.00
Surface Runoff 10, 500, 000.00
Total Costs 650, 000, 000.00
Departmental Drains 210, 000, 000.00
Balancing Dams 95, 400, 000.00
Monitoring 49, 000, 000.00
Total Costs 2, 165, 000, 000.00
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9. Maps

The attached CD comprises of the following maps:

© o NN E

N
()

12.
13.
14.
15.

Area of Project

Climate

Condition of Bulk Water System

Current Crops in Area

Effects of Crop Cultivation

Existing Infrastructure — Markets, Processing, Clinics etc
Groundwater Stream lines

Land Type

Location of Project Area

. Permanent, Cash and Unused Area
. Questionnaires

11la. Community Furrow
11b. Dams
11c. Drainage
11d. Drainage with Iron and Manganese
1le. Feeder
11f. Management Practises
Type of Irrigation
Verification of stream lines
Visual Drainage Problems
Water Table
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