Practical Assignment

WRMP

1 Develop a water BALANCE GRAPH
1.1 Background
This practical assignment is designed to assist the Trainee Water Resources Management Practitioner to develop skills required to produce a Water Balance graph. Such a graph is an important outcome of a Water Reconciliation Study whereby the WRMP should be able to balance available water resources with water requirements. All required information has been provided in the following points. The trainee should interpret the information, and use whatever means they prefer to produce the graph. The graph should cover the dates between 2018 and 2045. In some cases, additional information that may not be relevant to the water balance has been provided. This is a simulated case study, and whilst actual names have been used, the data does not necessary correspond to reality. 
1.2 Information
· The main water resource in the area is the Armenia Dam. The following Table provides the yield of Armenia Dam at various assurance levels and recurrence intervals.
	Reliability
	1 in 200 years
	1 in 100 years
	1 in 50 years
	1 in 10 years

	Assurance
	99.5%
	99%
	98%
	90%

	Yield (million m3/a)
	25
	32
	40
	50


· By 2025, the Municipality expects to have all properties served at a single residential, low income level.
· The Working for Water Programme has started in the catchment, and it is estimated that clearing riparian alien vegetation will add an additional 1 million m3/a to the existing resource.

· The last four years of actual use are as follows. The area has experienced a drought and water restrictions in the last two years, however.

	2014
	2015
	2016
	2017

	14 million m3
	14.5 million m3
	11.5 million m3
	12.0 million m3


· There is a small Irrigation demand of 2 million m3/a also supplied by the dam, and this is not expected to grow into the future.
· The Environmental Water Requirements are to be implemented in 2024 and these additional dam releases will cause a drop in yield of 10%.
· The dam was initially designed with the option to raise be raised. This is expected to cost in the order of R3 billion. The additional yield resulting in raising the dam will be 5 million m3/a.
· The neighbouring catchment has surplus water resources, and an amount of 8 million m3/a has been made available to augment Armenia Dam. The cost of accessing this water will be in the order of R8 billion due to the distance required to be covered. 
· The Municipality aims to implement a WC/WDM programme in the urban sector in 2021, which will decrease the demand by 7%.
· All the properties in Lady Brand are currently at an RDP level of service.

· A New industry is currently assessing moving into the town, and will require 8 million m3/a from 2036 onwards.
· The standard DWS theoretical use figures are as follows:
	Category
	Dwelling Type
	Average Consumption (l/capita/day)

	1
	Flats
	226

	2
	Clusters
	255

	3
	Single Residential
	Low Income
	101

	4
	
	Medium Income
	189

	5
	
	High Income
	304

	6
	
	Very High Income
	442

	7
	Informal
	Below RDP Level
	12

	8
	
	RDP Level
	40

	9
	
	Above RDP Level
	80


· The main user of the dam is the town of Lady Brand. Lady Brand has a population in 2018 of 1 million people and it is expected to grow at 1% per annum each year into the future.

· A nearby aquifer has recently been discovered, and preliminary estimates indicate that the Municipality can obtain 5 million m3/a from the resource. It is anticipated that this will be available from 2025.

Answer the following from the water balance graph:
1. When should the dam be raised under the following conditions:

a. The Municipality succeeds with WC/WDM as per their expected targets

b. The Municipality does not succeed with WC/WDM

2. When should the inter catchment transfer be on line under the following conditions:

a. The Municipality succeeds with WC/WDM as per their expected targets

b. The Municipality does not succeed with WC/WDM

3. When will the system require additional augmentation under the following conditions

a. The Municipality succeeds with WC/WDM as per their expected targets

b. The Municipality does not succeed with WC/WDM
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