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BackgroundBackgroundBackgroundBackground
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MAVMAV
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Mare Aux Vacoas
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The Mare aux Vacoas was built in 1885 at the headspring 
of the River Tamarin about 25km to the south of Portof the River Tamarin, about 25km to the south of Port 
Louis, for storage of water for potable water supply.

Subsequently, as a result of increased demand for water, 
the reservoir capacity was increased in 1892 1915 1928the reservoir capacity was increased in 1892, 1915, 1928, 
and finally in 1961 to a storage of 27.63 Mm3.

The reservoir has a local catchment area of 19.5 km2, and 
is located in a super humid zone with an average annualis located in a super humid zone with an average annual 
rainfall of 3200 to 3800mm.
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Current average annual inflows into MAV

Feeder Catchment Contribution

h 3MAV Catchment 14 Mm3

Tatamaka Canal
D i it 3 12 3/

River du Poste 15 Mm3

Design capacity = 3.12m3/s

Parc aux Cerfs Canal
Design capacity = 9.5m3/s

River Citron 1.75 Mm3

Pradier Canal
Design capacity = 2.63m3/s

River Anguilles 2.62 Mm3

TOTAL 33 37 M 3TOTAL 33.37 Mm3
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Pradier Canal

Tatamaka Canal

9



Problem DefinitionProblem Definition

Average annual yield from the reservoir for period 1995 to 
2007 has been 33 Mm3 or (91 1 Ml/day)2007 has been 33 Mm or (91.1 Ml/day)

Prevailing demands are 38 Mm3/a or (104.9 Ml/day)g y

This is causing problems and restrictions have been introduced  
from September to Januaryfrom September to January

Anticipated demands are expected to reach 43.8 Mm3/a (120 p p / (
Ml/day) by 2025
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Proposed SolutionProposed SolutionProposed SolutionProposed Solution

Surplus flood flows from the River du Poste are 
l b i l h I di Ocurrently being lost to the Indian Ocean.

Propose diverting flood peaks into the MAV
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Modelling ProcessesModelling Processes
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Rainfall Stations and Data AvailableRainfall Stations and Data AvailableRainfall Stations and Data AvailableRainfall Stations and Data Available

STATION CODE STATION NAME RECORD SINCE RECORD LENGTH (YEARS)

J6.CWA Arnaud 1941 68

T11R.CWA Good End 1941 68

PTRIN.CWA Petrin 1987 22

M4R WRU P di 1993 16M4R.WRU Pradier 1993 16

S10.CWA Mare Longue 1991 18

HI5.SAV Savinia 1999 10

Rainfall Stations and Data Available (Daily records)
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STATION CODE STATION NAME START DATE END DATE RECORD LENGTH (YEARS) TYPE OF DATA

01-Nov-95 31-Oct-08 13 Daily Values

Nov-83 Oct-95 Monthly summary

01-Nov-69 31-Oct-08 39 Daily Values

Tatamaka FeederJ001

01Nov69 31Oct 08 39 Daily Values

Jan-68 Oct-69 Monthly summary

M012 Pradier Canal 01-Nov-02 31-Oct-08 6 Daily Values

Riv. Du Poste @ La FloraJ04

J01 Riv. Citron @  Nouvelle France 01-Nov-83 31-Oct-08 25 Daily Values

Jan-66 Oct-83 Monthly summary

01-Nov-95 31-Oct-08 13 Daily ValuesC 01Nov95 31Oct 08 13 Daily Values

Nov-91 Oct-95 Monthly summary
La Marie ConduitT02

Flow Stations and Available Data (Daily records)Flow Stations and Available Data (Daily records)
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Models usedModels used
HECHEC‐‐HMS (Hydraulic Engineering Centre HMS (Hydraulic Engineering Centre ‐‐ Hydrological Modelling System)Hydrological Modelling System)

Used to model the daily flow data (13 years) and state of the reservoirUsed to model the daily flow data (13 years) and state of the reservoir

WRSM2000 (Water Resources System Model)WRSM2000 (Water Resources System Model)

Calibrated from HECCalibrated from HEC‐‐HMS Model and used to generate the monthly runoff HMS Model and used to generate the monthly runoff 
from longfrom long‐‐term rainfall records (66 years)term rainfall records (66 years)from longfrom long term rainfall records (66 years)term rainfall records (66 years)

STOMSA (STOMSA (STOchasticSTOchastic Model of South Africa)Model of South Africa)

Used results WRSM2000 Model to generate longUsed results WRSM2000 Model to generate long‐‐term stochastic hydrology to term stochastic hydrology to 
test system yieldtest system yield

HECHEC‐‐RAS (Hydraulic Engineering Centre RAS (Hydraulic Engineering Centre –– River Analysis System)River Analysis System)

U d t t GIS d l d t t th h d li f f thU d t t GIS d l d t t th h d li f f thUsed to generate a GIS model and test the hydraulic performance of the Used to generate a GIS model and test the hydraulic performance of the 
proposed diversion used to proposed diversion used to divert peak flowsdivert peak flows

WRYM (Water Resources Yield Model)WRYM (Water Resources Yield Model)

Generates longGenerates long‐‐term yield curves for different assurances of supply for a given term yield curves for different assurances of supply for a given 
operating policy (operating policy (egeg. Supplying 120 Ml/day). Supplying 120 Ml/day)
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Modelling PhasesModelling PhasesModelling PhasesModelling Phases
Phase 1: Model MAV behaviour 

Determine catchments contributing to the MAVDetermine catchments contributing to the MAV
Determination of runoff and inflows
Establish outflows
Establish reservoir state and evaporation
Test accuracy of modelling and optimise

Phase 2: System Analysis
Set p proposed di ersion eir and s ppl channel propertiesSetup proposed diversion weir and supply channel properties
Re‐arrange Pradier siphon to optimise flow into the existing canal
Optimise off‐take volume from proposed new weir to MAVOptimise off take volume from proposed new weir to MAV
Analyse system behaviour and related assurance of supply
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Modelling CalibrationModelling Calibration

18
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Sub‐BasinSub Basin

Reach

Reservoir

Junction

Diversion

Source

Sink MAV Basin ModelSink MAV Basin Model
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HEC‐HMS Model
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Simulated vs. Observed Water Levels at the MAV (1995‐2008)
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MONTHLY HYDROGRAPHSROUTE NO. 10                    (Tatamaka_J001)      
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System AnalysisSystem Analysis

26



i i l i i ldHistorical Firm Yield

Highest target draft that can be achieved from the 
reservoir without reaching the Dead Storage of the 
reservoir. (System failure)
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38 Mm3/a

Historical Firm Yield of the 
Current MAV SystemCurrent MAV System
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Monthly distribution curve (MAV YIELD CHANNEL)
Number of month analysed = 12*67 = 804
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Mare aux Vacoas(Sequence = 1 Load Case = 1)
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Monthly distribution curve (MAV YIELD CHANNEL)
Number of month analysed = 12*67 = 804
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Mare aux Vacoas(Sequence = 1 Load Case = 1)
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Modelling ResultsModelling Results
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Proposed (INLINE) Weir at Rivière du Poste downstream of the siphon
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Proposed (LATERAL) Weir at Rivière du Poste downstream of the siphon
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43.6 Mm3/a

Firm yield of the MAV with the proposed diversion
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Monthly distribution curve (MAV YIELD CHANNEL)
Number of month analysed = 12*67 = 804
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Mare aux Vacoas(Sequence = 1 Load Case = 1)

26.00
Tc=5.5 

m
cm

)

24.00

22.00

20.00

yrs

er
vo

ir 
Vo

lu
m

e 
(m 18.00

16.00

14.00

M
on

th
-E

nd
 R

es

12.00

10.00

8.00

6.00

4.00

2 00

Time

20
07

/1
2/

04

20
05

/1
2/

04

20
03

/1
2/

05

20
01

/1
2/

05

19
99

/1
2/

06

19
97

/1
2/

06

19
95

/1
2/

07

19
93

/1
2/

07

19
91

/1
2/

08

19
89

/1
2/

08

19
87

/1
2/

09

19
85

/1
2/

09

19
83

/1
2/

10

19
81

/1
2/

10

19
79

/1
2/

11

19
77

/1
2/

11

19
75

/1
2/

12

19
73

/1
2/

12

19
71

/1
2/

13

19
69

/1
2/

13

19
67

/1
2/

14

19
65

/1
2/

14

19
63

/1
2/

15

19
61

/1
2/

15

19
59

/1
2/

16

19
57

/1
2/

16

19
55

/1
2/

17

19
53

/1
2/

17

19
51

/1
2/

18

19
49

/1
2/

18

19
47

/1
2/

19

19
45

/1
2/

19

19
43

/1
2/

20

19
41

/1
2/

20

2.00

Time

Augmented MAV Reservoir Level (when TD = 43.8Mm3/a)

42



ConclusionConclusion

Although the full target draft of 43.8 Mm3/annum is not fully Although the full target draft of 43.8 Mm3/annum is not fully 
met, augmentation from the proposed diversion weir met, augmentation from the proposed diversion weir 

significantly improves the assurance of supply from 93% to an significantly improves the assurance of supply from 93% to an 
acceptable 99.9% over the simulation period of 804 months.acceptable 99.9% over the simulation period of 804 months.acceptable 99.9% over the simulation period of 804 months.acceptable 99.9% over the simulation period of 804 months.

The project is now in the detail design phase, and improvements The project is now in the detail design phase, and improvements p j g p , pp j g p , p
to the to the PradierPradier Canal’s capture efficiency is likely to further Canal’s capture efficiency is likely to further 
enhance the supply capability to meet the 2025 target enhance the supply capability to meet the 2025 target 

demanddemanddemand.demand.
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Thank oThank oThank youThank you
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