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- -ert_),an Water Requirement Scenarios: Method

High and low population scenarios

Calibrate per capita consumption based on
current water use and Level of Service (LOS)

Apply high population scenario for balances
(conservative target for planning purposes)
e Expansion of the LOS, two scenarios:

— Rapid increase in the LOS

— Gradual increase in the LOS
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~ Water Requirement Scenarios

Irrigation based on current use and scheme
allocations

High Scenario
* High Demographic Scenario

* Rapid implementation of increase in Levels of
Service (LOS)

Low Scenario
* High Demographic Scenario

e Gradual implementation of increase in Levels of
Service (LOS)

WATER

Water Requirements (million m?fannum})

~ Letaba River System

Water Requirement Scenarios

users supplied from dams
. ( PP )

High Scenario |
High Scenario (with Water Conservation / Water Demand Management) 1 _1%

L]
w
o

200

_________

Low Scenario

150 (with Water Conservation / Water Demand Management)
100 +
50 +
Industrial/Mining,
2.0%
2.9% = Urban sector compounding annual growth rate |

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040

—High = = High (with WC/WDM) —Low - = Low (with WC/WDM)
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Summary of Water Requirements

1326 1326
Urban | 720 1318
Mining/Industrial 4.1 4.1

208.7 268.4

Future requirements
Requirements (2040)
in 2010 High Low
growth growth

132.6
105.2

4.1
241.9

@ Ecological Water Requirements

process underway

e Same hydrology and system model
* Scenario assessment:
* Apply same options in evaluations

* Consider different levels of ecological

e Classification of water resource in accordance
with the promulgated guidelines — parallel

* Ecological Water Requirements determined
for 62 biophysical nodes, including 7 sites

protection to derive the desirable balance
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“Ecological Water Requirement Scenarios

e A: Current operating method allowing
minimum flow of 0.6 m3/s at EWR site 4.

e B: Releases in accordance with the Present
Ecological State (PES) requirement once large
developments are implemented (low flows).

e C: Release in accordance with total
Recommended Ecological Water

Requirements (REC).
9 WATER IS LIFE - RESPECT IT, CONSERVE IT, ENJOY
Do Biirpsecsl oxden [ Irsagrated Unas of Aratyss (LA}
REC = PES. [T Ltata Upstrmam of Toansen Dam
HEC » RES (ow magaton) - A2 Latwiele and Thabanal
C » PES {non-fow milgation] Transen Tan
e e — j “ i
= / WAS  Souhern Triutanes of Letata BIAJ
«52125 mhwmm'lnmu & EWR5 ' RIAS  Norem Troutanes of Letata BIAS
iy EWR recquatet - s w puce3

WIAS K Letata Downsiream of Middel Lstaba Dam

Lot
nnnnnn

. 881G, ™~ A
f 1H - .
..... - e s ‘\
g - mac . . 4 ; : - "
i~ ; e \ BA3C 4
e Ty oS 14 i,
4 / . 7 T

. m\_‘ 1WA12 ii

g

,,,,,,,,,,,,,,,

,,,,,,,,,,,,,

EWR = Ecological Water Requirement (site)

20/11/2013



“Ecological Water Requirement Scenarios

Ecological Water Requirements
(Percentage of Mean Annual Runoff)

Mean Annual

Runoff Present Ecological Category Recommended Ecological
e e (PES) Category (REC)
Low flows only Total flow
1 99.7 C 10.83 C 20.1
2 114.3 D 14.32 D 21.7
3 390.5 C 7.14 B 15.6
4 436.7 C 8.16 B 20.9
5 123.3 c/D 2.83 c/D 13.7
U 639.8 C 6.65 B 17.6
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~ Yield Analysis: Methodology

* Applied the Water Resources Yield Model
— Monthly time step, network simulation model
e Historical analysis:
— High assurance vyield: Historical Firm Yield
(maximum abstraction without failure in supply)
— Low assurance yield: Apply curtailment rules
(Reference assurance criteria determined)
e Stochastic risk analysis will be carried out in
subsequent work for final strategy.
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Groot Letaba System Requirements and
Tzaneen Dam Restriction Rule

¢ Rule: below 95% irrigators cut to 50% allocation, reviewed
incrementally as dam recovers above 95%
e Below 5% irrigators get 0%, urban cut to 70%
e lrrigation:
* Noord Kanaal: 28.8 million m3/a
* N&N Kanaal: 13.03 million m3/a
* Main River Tzaneen: 27.85 million m3/a
* Resource Poor Farmers: 33.1 million m3/a
* Total: 102.9 million m3/a
e 0.6 m3/s must pass Letaba Ranch, released from Tzaneen
when incremental insufficient

¢ Urban demands: Tzaneen town, Ritivi 1 & 2, Ba Phalaborwa:
16.48 million m3/a

WATER IS LIFE - RESPECT IT, CONSERVE IT, ENJOY

Constant Development Level Analysis

TZANEEN DAM HIGH ASSURANCE YIELD
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System Yield Results

System / dam High
assurance
Dap Naude 3.1
Ebenezer 32.0
Hans Merensky 3.4
Magoebaskloof /
Vergelegen 72
Tzaneen 43.0
Thabina 1.0
Modjadji 0.4
Thapane 0.1
Middel Letaba 21.0
Nsami 0.2

Low and Confidence
High Groundwater Rating
assurance
Medium
38.0 - High
4.3 - Medium
15.1 - Medium
81.7 1.0 High
2.3 Low
Low
0.3 Low
High
3.3 &
Medium
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Nwamitwa Dam.

River.

(Screening Workshop: April 2012)

e GL1: Raising of Tzaneen Dam.
e GL2: Construction of Nwamitwa Dam.

e GL3: Bulk Water Supply Infrastructure from

e GL5: Artificial recharge at Mulele on Molototsi

e GL6: Groundwater regional scheme in
conjunction with surface scheme.
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- = Groot and Klein Letaba

. Lower Letaba | \

] Latsba
.

EWRE

WATER

(Screening Workshop: April 2012)

¢ MKL1: Water Conservation & Water Demand
Management.

* MKL2: Development of groundwater resource.

* MKL3: Replacement of Middel Letaba canal with
pipeline.

e MKLA4: Transfer Scheme from Nandoni Dam.

* MKL5: Construction of new dam on Klein Letaba
River:
— Majosi Dam
— Crystalfontein Dam
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‘Middel and Klein Letaba
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Assumptions:

* High population scenario
e Rapid increase in Level of Service — urban sector
* |Irrigation allocations exercised

* Consider cascading excess in upstream dams to
supplement downstream shortages

* Apply identified augmentation options
* EWR releases — PES low flows

* Provide perspective on licence applications from:
— Ebenezer Dam

EWR = Ecological Water Requirements
PES = Present Ecological State

— Magoebaskloof / Vergelegen dams
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Water Requirements and Supply (million m3/a)
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Deficit DAP NAUDE BALANCE

_ (low assurance of |
supPIy)

Polokwane Allocation

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040

mm High Assurance Yield ——\Water Requirements

Water Requirements and Supply (million m3/a)

} Low Assurance Yield
(Average supply to irrigation)

mmm High Assurance Yield = Low Assurance Yield

—— Water Requirements (High) = = Water Requirements (High-WCWDM)

Urban Requirments (High)
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Possible utilisation of excess in Ebenezer Dam

e Additional transfer to Polokwane

e Support users on Tzaneen Dam

Licence application by Lepelle Northern Water

Rule applied historically during severe drought
periods

Water Requirements and Supply [million m3/a)

35

30

25 =
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15+
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2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040

High Assurance Yield wso Low Assurance Yield
Water Requirements (High) - = Water Requirements (High-WCWDM)
Total-Polokwane New License Application Urban Requirments (High) .
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HANS MERENSKY BALANCE
5.0 - Allocation |
4.5 &
“‘3. 4.0
E
§ 35
5 3.0
,§ 2.5
-
2 2.0
E 15
g 10
-2
g 0.5
2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040
mmm High Assurance Yield = Low Assurance Yield
——Water Requirements — — Water Requirements (WCWDM) .

1: Exercise unused allocation 2015
Magoebaskloof & Vergelegen

25
Deficit |
. il
T 20 High Water Requirement
E Scenario i L High Water Requirements
g 15
§
- Low Assurance Yield
& 10 (Average supply to irrigation)
§
2 s
&
2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040
mm High Assurance Yield === Low Assurance Yield
——Water Requirements (High) = = Water Requirements (High-WCWDM)
Urban Requirements (High) .

13



25

15

10

Water Requirements and Supply [million m3/a)

20 -

1b: Sc 1 with Additional License

Magoebaskloof & Vergelegen

| License Application | High Watgr Requirem_ent_
e et Deficit J Scenario & License Application
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2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040
mm High Assurance Yield =227 Low Assurance Yield
——Water Requirements (High) = = Water Requirements (High-WCWDM)
Urban Requirements (High) «=«=+Total-Lepelle New License Application
Urban-New Lepelle License Application
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Water Requirements and Supply (million m3/a)
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THABINA BALANCE

i Note: Low confidence yield estimate I

High Water Requirement
| Scenario (with WC/WDM)  —~==-"" Deficit -

- L.t

™~ e . R
P “  Low Water Requirement Scenario
(with WC/WDM)

Additional Groundwater

010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040
mmm High Assurance Yield Existing Groundwater
wiet Additional Groundwater ——Water Requirements (High)
= = Water Requirements (High-WCWDM) Water Requirements (Low)
Water Requirements (Low-WCWDM)
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Target Supply Area from proposed Nwamitwa Dam

BaBltihoig

GROOT LETABA
RIVER WATER
DEVELOFMENT
PROJECT

PRGN UEPLY
ARSA OF JAMITHA

EH]

THAPANE BALANCE
35 | Note: Low confidence yield estimate |
30 High Water Requirement == e
Scenario (with WC/WDM) P o T
25 - N e

b
°.

- ot o
2 \ Support from
Intervention (2020) NV DETIL
Nwamitwa Dam and
1.0 bulk supply
infrastructure

Water Requirements and Supply (million m3/a)
& 5 L 8

2010 2012 2014 201_6_- 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040
mmm High Assurance Yield
e Existing Groundwater
——Water Requirements (High)
- — Water Requirements (High-WCWDM)

Note:
Low confidence
yield estimate .
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Water Requirements and Supply (million m3/a)

7.0

6.0 -

5.0 -

4.0

3.0 -

2.0 -

1.0 4

0.0

1: Augmented from Nwamitwa Dam

Modjadiji Balance

| Note: Low confidence yield estimate |

' Schemes supplied from Nwamitwa Dam:
|« Worcester Mothobeki

B Lower Molototsi

Intervention (2020) @ =2 ——  _ _ _ - -~

Nwamitwa Dam and Lmm=="

bulk supply I

infrastructure 1
) . |

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040

mmm High Assurance Yield Total Requirements (High)
Total Requirements (High-WCWDM) Total Requirements (Low)
Total Requirements (Low-WCWDM) —— Water Requirements (High)

= = Water Requirements (High-WCWDM) —— Water Requirements (Low)
— — Water Reguirements (Low-WCWDM)] 31

Water Requirements and Supply {million m3fa)

B8O -

3

40

g
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Groot Letaba River System

Increase due to

Total Abstraction """ support for Thapane & Modjadji
Reduction due to EWR: T Deficit
PES Low Flow e
supply infrastructure == T ;;”' ~~~~~~
(estimated date) - mr e

~ LowAssurance Yield
(Average supply to irrigation)

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040

= High Assurance Yield 3 Low Assurance Yield
Ebenezer Excess Support 1 Existing Groundwater

W Raise Tzaneen s Additional Groundwater
Nwamitwa, incl EWR 3,4,5 low PES —— Water Requirements (High)

- = Water Requirements (High-WCWDM) ——Water Requirements (Low)

- = \Water Requirements (Low-WCWDM) ——\Water Requir ts (Allocation)
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“1: Middel Letaba and Nsami System

COMBINED MIDDEL LETABA & NSAMI
e BALANCE
Crystalfontein Dam { Deficit
(Low flow EWR)
=50 = 2
E Replace Canal
§ a0 with Pipeline
% | (reduce losses)
g 30 s
g | =1
s | e :
£ 20
;
5
g 10
s 0 - - - i
2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040
mmm High Assurance Yield | Existing Groundwater
Nendoni Transfer Crystalfountain Dam incl EWR 5
——Water Requirements (High) — — Woater Requirements (High-WCWDM)
—— Water Requirements (Low) - — Water Requirements (Low-WCWDM)

- Reconciliation Scenario 2

e Same as Scenario 1 with the following changes:

e Supply Shortfalls in Modjadji Dam and Thabina Dam
systems from the Groot Letaba System when
Nwamitwa Dam is implemented

34
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Water Requirements and Supply [(million m3/a)

-
L)
(=1

[
o
o

)
o

a
o

-
=]

THABINA BALANCE

| Note: Low confidence yield estimate l

Support from |
 Letaba System |

e
o

0.0

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040
mmm High Assurance Yield Existing Groundwater
w Additional Groundwater Total Water Requirements (High)
Total Water Requirements (High-WCWDM) Total Water Requirements (Low)
Total Water Requirements (Low-WCWDM) —— Water Requirements (High)
= = Water Reguirements (High-WCWDM) 35 —— Water Reguirements (Low)

Modjadji Balance

7.0 l Note: Low confidence yield estimate |
%
6.0

§

E.cql

> 5.0 =

o

=2

a

-g 4.0 - .

g | .....................

g ) E e Support from

§ | Nwamitwa Dam

o 0 -

g 2‘ T

= 10 -
|
2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040
[ mm High Assurance Yield

Total Water Requirements (High) Total Water Requirements (High-WCWDM)
Total Water Requirements (Low) Total Water Requirements (Low-WCWDM)

—— Water Requirements (High) = = Water Requirements (High-WCWDM)
—— Water Requir ts (Low) 36 - — Water Requirements (Low-WCWDM)
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2: Augment Thabina and Modjaji systems

Groot Letaba River System

Increase due to
160 ) "1 support for Thapane, Thabina & Modjadji
Total Abstraction

.......... I

| Reduction due to EWR: | Denei
= PES Low Flow
| | Nwamitwa Dam and bulk j e e e
supply infrastructure - a A ———T f

(estimated date) I ===

120

8

Water Requirements and Supply (million m3/a)
o
<)

. Low Assurance Yield :
60 ‘Ukrb‘an o (Average supply to irrigation)
Requirements
40 -
20 |
0 ' ' -
2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040
= High Assurance Yield === Low Assurance Yield
Ebenezer Excess Support Existing Groundwater
W Raise Tzaneen oo Additional Groundwater
Nwamitwa, incl EWR 3,4,5 low PES —— Water Requirements (High)
- = Water Requirements (High-WCWDM) ——Water Requirements (Low)
- = \Water Requirements (Low-WCWDM) ——\Water Requir ts (Allocation) .

- Reconciliation Scenario 3

e Same as Scenario 2 with the following changes:

* Implement the Ecological Water Requirements (EWR)
in accordance with the Recommended Ecological
Category (REC).

38
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- = 3:Releases for REC EWR

Groot Letaba River System

Water Requirements and Supply [million m3/a)

180 O
160
140
120

100 -

80

60

40 |-

20

0

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040

=

= High Assurance Yield
Ebenezer Excess Support
s Raise Tzaneen
Nwamitwa, incl EWR 3,4,5 total REC

= Low Assurance Yield
1 Existing Groundwater
s Additional Groundwater
—— Water Requirements (High)

- = Water Requirements (High-WCWDM) ——Water Requirements (Low)
- = \Water Requirements (Low-WCWDM) ——\Water Requir ts (Allocation) -

- = Letsitele Valley Dam

Supply to Irrigation

Storage volume (million m3)

35 million m3/annum
With dam
24.9
30
25 ! lm
| l‘ | | |I|M "\ l|'|
20
“l | | I | : \ 1 L '
15
10
* No additional high assurance yield available.
5 "« Improves the assurance of supply to
irrigation.
0
Q “ \\) S} O & N £ N ae) Q » \\] 5 Q % O $H Q
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Years
40
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- = Reconciliation Strategy (1 of 6)

* No additional transfers out of the Letaba River
System, Polokwane should be augmented from the
Olifants River System.

e Additional monitoring of flows and dam balances
required to improve the confidence in the yield
estimates of Thabina, Modjadji, and Thapane dams.

* Groundwater important source towards
reconciliation, currently fully utilised in many areas.

e Augmentation required from Groot Letaba System
for area receiving water from Thabina and Modjadiji.

* Monitor water use to confirm water requirement
projections before implementing options.
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- = Reconciliation Strategy (2 of 6)
Middel Letaba & Nsami system:

* All water requirements can be supplied up to the
year 2028 by implementation the following
interventions:

Contribution
(million m3/annum)

Water Conservation and Water 2.6 2015 Saving
Demand Management in Urban

Sector

Pipeline to replace canal between 5 2015 Saving in losses

Middel Letaba and Nsami dams

Dam development on Klein 11 2019  Additional yield
Letaba River

Notes: (1) Estimated date when then dam development is operational.
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Reconciliation Strategy (3 of 6)

Groot Letaba River system:

* All water requirements can be supplied up to the
year 2028 by implementation the following
interventions:

T Contribution
(million m3/annum)

Water Conservation and Water 2015 Saving
Demand Management in Urban Sector

Raising of Tzaneen Dam 1 2017 Additional yield, improved
assurance of supply

Implement Nwamitwa Dam 7 20199 Additional yield

Support Tzaneen Dam from Ebenezer 8.1 2013 Augmentation (need

Dam during drought periods operating rule)

Additional groundwater development 2.5 2016 Additional yield

Notes: (1) Estimated date when Nwamitwa Dam is operational.
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Thabina Dam system:

* All water requirements can be supplied up to the
year 2040 by implementation the following
interventions:

T Contribution
(million m3/annum)

Water Conservation and Water 2015 Saving
Demand Management in Urban Sector

Additional groundwater development 1 2016 Additional yield
Bulk supply Infrastructure to augment 6.6 20161 Indicated volume required by
from Groot Letaba System 2040

Notes: (1) Pending confirmation of additional groundwater date can be optimised

44
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Reconciliation Strategy (5 of 6)

Thapane Dam system:

* All water requirements can be supplied up to the
year 2040 by implementation the following
interventions:

T Contribution
(million m3/annum)

Water Conservation and Water 2015 Saving
Demand Management in Urban Sector

Bulk supply Infrastructure to augment 2.7 2019Y |ndicated volume required by
from Groot Letaba System 2040

Notes: (1) Estimated date when Nwamitwa Dam is operational.
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Reconciliation Strategy (6 of6)
Modjaji Dam system:

* All water requirements can be supplied up to the
year 2040 by implementation the following
interventions:

T Contribution
(million m3/annum)

Water Conservation and Water 2015 Saving
Demand Management in Urban Sector

Bulk supply Infrastructure to augment 3.3  2019M |ndicated volume required by
from Groot Letaba System 2040

Notes: (1) Estimated date when Nwamitwa Dam is operational.
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Further Work to finalise Reconciliation Strategy

* Incorporate comments from SSC.

e Consider information from the water use validation
and verification study as an estimate of possible
unlawful water use.

e Undertake system yield risk analysis and refine
balances.

* Compare development options economically:
— Determine Unit Reference Values

» Develop Reconciliation Strategy for Luvuvhu River
System.

e Coordination with the Classification Study.
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Thank You
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