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Glossary

Climate justice- recognises climate change is caused by the capitalist system and
its addiction to gas, coal and oil.fttcuses on the challenges faced by peogmhel
communities who are most vulnerable to the impacts of climate change and who
have contributed the least to the causes of the climate crisis. Climate justice also
proposes systemic changes, through a deep just transition, that ensures a safe,
healthy ard clean environment for all life on earth.

Deepjust transition - represents a transition from earbonbasedsociety to a low

or zero carbon society but in a manrtéat limits the negative impacts on workers
and communities. It seeks to transform energy, food, transport and all major social
systems to ensure we sustain life. The key issue is that industry must bear the
burden of the transition not workers and commitias.

Desalination-is the process of removirgalt from the sea water to make it suitable

for human consumption. dchnical solutions like desalination are expensive and is
a false solution as it puts pressure on our energy supplies, damages ocean eco
systems and all in all will be a wasteful practice and will not solve the problem.

Ecological justice goes one step further than environmental justice (which looks
at justice for people). Ecological justice includes justice for all living animals, plants,
humans and the ecological systems within which they exist.

Ecosystem- includes all the living thgs ¢ humans, animals and plantsin a
particular area and how they relate with each other and to the -heimg
environment such as the earth, sun, soilmete, atmosphere.

False solution a solution that does not go to the root of the problem but merely
reproduces the existing power structure.



Food sovereignty is the right of people to healthy and culturally appropriféed
produced through sustainablfe SG K2 Ra® LG A& | f adntrdl 0 2 dzi
their ownfood and agricultural systems.

Fossil fuels a fuel (such as coal, oil, or natural gas) that is formed in the earth from
dead plants or animal®ver hundreds of thousands of years.

Greenhousegases( are gases in the atmosphere that trap the heat from the sun.
The main greenhouse gases ambon dioxide, methane, and nitrous oxide.

t S2 LI S Qais the(artRigaiicd of the public in scientific research to better
understand the environmenin which they are located. This can be done in
collaboration with professional scientists and can be a means to empower people
and democratise science.

Water footprint - isall the water used from the beginning to the end of producing
a product such as ater for crops, ingredients used, cleaning etc.

Water justice - refers to the human right of access to clean water for survival,
eating, drinking, fishing and recreation. It is a part of water sovereignty.

Water sovereignty- is about people preserving ¢hwater cycle and controlling

gl SN AaG2NF 383 dzaSs | 0O0Saax FyR &adzlJLix &
water while meeting the needs of natuesd defining the path towards a

sustainable water commons.



Module 1: Introduction

The Ceoperativeand Policy Alternative Centre (COPMAG$ established to build
grassroos capacities through popular education and activist traini@ge of our
key aimsis to support the developmenbf systemic alternatives to ensure
ecological justice and whigheets the needs of workers, the poor, womeyouth
and nature in general

COPAC has beemorking in alliance with the South African Food Sovereignty
Campaign (SAFSGn food sovereignty and has been activedmampioning a
Peoples Food Sovereignty Adateveloping community seed bank resources
promoting agreecology, supporting worker cooperative developmeand
networking cooperatives as part of the solidarity econamgounter the capitalist
control over our food. The ongoing drought haected smallscalefarmers and
impacted harshly on many of theommunitiesthat we are working with South
Africa is a country that is drought prone and climate change is going to make the
frequency and severity of droughts even worse. There is the real threat of millions
more going hungry in our countryasmore and more food crops fail we can expect
food prices to go through the roof. The poor and more vulnerable will be the least
able to withstand these impacts.

In contrast, many of the commercial farmers have their own dams on their
properties and thus have been able to better withstand the impacts of the drought.
This continued inequalitwith our water resourcess harmful to food sovereignty

as it leaves the q@duction of our food in the hands of big agricultural companies.
This forces the majority into an untenable cycle of hunger and thinstclear to us
that in order to achieve food sovereignty, we need water sovereighitg. two go
handin-hand.

In COP /s@rive towards food sovereignty and better understand{ 2 dzii K ! ¥ NA
worst drought, it was necessary to trace our water path. This meant trying to
understand everything about water from its source, to the flow, its storage, and
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use. In exploring thee aspects, we delved into the pot of policies that are setoup t
manage and care for our watdn unpacking all the aspects of water, it hasdree
increasingly clear that dealing with water challengesot just an environmental
issue, it isa political and economic one toMore importantly, it is an issue about
power. In fact,everything to do with water; from the choice of infrastructure; to
where and how water flows; to the design of policies, are all shaped by vested
interests, power redtions and motivations.Poorer areas are ignored, not because

of a lack of water but rather because of local government seeing them as a burden
in terms of cost.

It is clear tousthat the issues of water are systenaad arelinked to the power

and contol over our water resources. There is thus a need for greater social power
from below to manage our water commons and to create an equitable water
relationship.

/' ht!/ Qa FtftAlFIyOS gAGK {butGhis/is nét erbughats Sy
achieve food and water sovereignty. It is this realisation that has led us to consider
ONBIGABS YR FEtUGSNYFGADGS LI Kol &8a&a &dzOK
science, indigenous knowledge and a deep just transition frosgséem that is

failing.

The aim of this guide is to empower ourselves to challenge the system and to
encourage grassroots activists and movements to engage on issues of water justice
Iy R LJS2 L)X 8§ @ aur BogeAtHatythisSvéteactivist guide canbe used to
democratise knowledge and information on water so that people will be
empowered to become water justice activists who can work in their communities
02 RS@St2L) F tS2LX SQ&a 21 G§dSNJ/ KIF NI SNW

The guide provides a brief understanding of climate chargkthe impacts on our

water resources. We look at water in terms of science, governance, and justice. It
O2y Ot dzZRS& $4AUK RS@St2LIAYy3I | Llcgihstgane G 2
reclaim the state and the space for a just transitiohisis what wemean bywater

sovereigntyfrom below!
4



Module 2: How to Use the Guide

Purpose of the Guide

This guide is a popular education tool for communit@sl grassots activists. It
serves to:

1 empower people to understand the water crisis and the powsations
involved in controlling water;

1 equip people with the basic knowledge and understanding of our water
resources;

1 empower communities to organise and respond to policies on water;

1 provide user friendly and practical techniques to save water;

1 protect, value and celebrate local and indigenous knowledge on water
science

1 empower communities to strive towards systemic change through food and
water sovereignty and a deep just transition.

Key Principles for Process Facilitation

Learning is a continuoysocess, an everyday activity and an integral part of what

it means to be a human being. Learning is about using knowledge to change and
become different from the way we were before. It is about developing a critical
literacy for action and thus making nknowledge our power.

For real learning and capacitation to take place, a facilitator using this guide cannot
behave like a school teacher or lecturer. People cannot be empowered josity
lectured ta The learning process is about opening and awalgentritical
consciousness so that fear to live as a full human being, in association with others,
is overcome. When using this guide as a learning and trainingtteofollowing
principles in a collective learning process should be kept in mind:

1 It is peoplecentred: it encourages participation, celebrates diversity, and
puts people first. It recogees people's skills and experiences as key

5



resources and it focuses on hearing what people are saying, not just
listening to them

1 Itis active: it involveparticipating in exercises and activitjies

1 Itis enquiry based: it continually tries to uncover why something is the way
it is and explorewhat is going on under the surface

1 It is critically refletive: selfawareness isn integral part of taking acn
and it is reflection aimed at gaining insights that will inform future actions

T It builds on existing knowledge: it draws out relevant information from the
participants about their needs and context and provides processes which
encourage people to cidally analyse and discuss from their own
experience

1 It responds and adapts to people's needs: it is flexible enough, open enough
and sensitive enough to recognise people's needs and to change to meet
them;

1 It recognises the importance of feelings: humeansformation is as much
about what happens to how you feel as it is about how you think

71 It is holistic: it looks at linkages between the past, present and future,
between the individual, the group, society and the environment as well as
between localregional and global levels.

Being a Water Justice Facilitator

This guide is aimed at being a daily tool for use by those who want to have access
to clean water as a basic human right. It is also designed to be used in a workshop
setting to empower peoplescientists (individually and collectively) to engage in
water science and politicshus being able to contribute and participate in policy
decisions on distribution and protection of water resources. Such a workshop
requires that someone (or even more thane person) facilitates the workshop.
Women are especially encouraged to be facilitators. In facilitation, the facilitator
has a variety of roles such as trainer, sitilrer, enabler, listener, sharer of real



experiences, and theorist. While there amaultiple roles to play, ultimately each
facilitator will find her/his own style.

It is important for the water justice facilitator not to see themselves@dyQa
facilitator but as a learner as well. In order to give the training a grounding and
relevance, we need real problesolving leadership experience to confront the
hardships and struggles that we have experienced. Thus, the facilitator must share
her/his skills and experiences freely. Working closely and generously with other
facilitators, whether more or less experienced, builds their capacity and one's own.
It allows one to grow and to form genuine teams in every situation. It also protects
against the tsease of selinflation (thinking that being a facilitator makes one an
expert and therefore unable to learn from others).

It is important to remember that through the process of experiential learning the
facilitator learns from the group she/he is workirwith. In other words, it is
important to remember the facilitator may not always have ‘all the answers'. It is
through this process that active learning takes place. The facilitator must capacitate
people to take action, and then reflect on and evalu#tie situation in order to
draw the right lessons from the action taken. In this way learneggplnes a never
ending process.

Some tips for facilitators:

1 Encourage engagement by asking people questions and by asking people for
their opinions (some peoplefvy Qi & LIS 1 dzLJ dzyf S&da | a

1 Encourage a free space to share experiences: this can be done by sharing
your own experiences first.

1 Get people to work in groups to discuss topics if you see it is not working
well in a larger group.

1 Preparation is key: farmrise yourself with the guide intensively, plan in
activities, probing questions and group discussions. Have an idea of how



long each module/activity will take, but also leave room for flexibility. The
more prepared you are, the more flexible you willddde to be.

Workshop Guidelines

This activist guide uses a workshop method to ensure-wag learning and to
encourage bottorrup movement building. In this approadtne facilitator has to

put into practice the principles of training mentioned above. Warkshopbased
learning approach is meant to gather participants into small groups in which they
are able to learn together and from each other.

The training content is made up of modules which follow a sequence of building
block learning. This meansstimportant to exhaust and work with the ordering of

the training modules. However, this does not mean that the time spent on each
module has to be as suggested. Facilitators might find it is necessary to spend
severalhourson one module before moving do the next one. Facilitators must
remember that this learning process requires patience. The theory content of the
modules should be presented by the facilitators. Complimenting this isna|

group and individual exercisem which the participants ithe workshop discuss

and problemsolve. This ensures a more horizontal amottom-up process of
learning.

The actual location of the training workshop should be guided by the circumstances
faced. This requires creativity and adaptability. For examplénitrg might take
place in a waste recycling plant, a community hall, on a piece of farming land, under
a tree and so on. Workshepased training is a tool that can be used imi@as
places and settings.

Facilitation tools (e.g. chart paper, pens, slidegjiovisual materials) compliment
training, but are notessential A lack of facilitation tools should not prevent the
training workshop from taking place. In many of our cultures and societies learning
has also happened oraltyby talking to each otheand using whatever is available

in the immediate environment like drawing with sticks in the sand or using words,
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symbols and objects to represent the people, events or ideas. We encourage
trainers to adapt the content in this guide to what is appropriatel necessary in
the circumstances.

Exercisel

[ SGQa aidl NI 2ygithdg fo ElovNyduhefercis@ A (G K |
Participants must form groups of two and discuss the following questions:

Why am | attending this workshop?

Why is it important to me?

What do | hope to learn from the workshop?
What do | hope to share with the group?

= =4 =4 A

Each group must write the key points, and share it with the whole group. A
all contributions to a wall or chart for future reflection.

NOTE: Time allocation can be decided by the size of the gamgthe length of
the workshop.




Module 3: TheThreatof Climate Change

Climatechangeis life or death. It is the new global battlefield.
Nobel Peace Prize winner and environmentalidfVangariMaathai®

Climate change is one of the biggest challenges facing the world. It is going to affect
our food, our water and basically all life on earth. Climate chédmagadifferentiated
impactson the rich and the poorlt is thus important foeveryone to understand
what exactly climate change is and how it is going to affect us. Some key questions
we will answer in this module are:

1 What is climate change?

What is causing climate change?
How will this change the world?
What will happen in SotitAfrica?
What can we do about it?

= =4 =4 A

Question 1: What is IEnate Change?

Very often when we speak of climate change people start talking about the
GSEFIKSNY {22 0ST2NBE ¢S 02y iAy dzaceptsS i Qa
quite well.

Weatheris what we see and experience every day. It could be warm during the day
but we can have a storm in the afternoon. That is the weather. Over time, we get

to understand the weather patterns and we can then make general statements like,
Johannesburg gets [bin the winter, Cape Town rains during the winter months

and the Northern Cape gets very hot in summer and very cold in winter.

These general weather patterns are then referred to as the climate in that area. So,
climate is the usual weather of apladéS IA 2y 2NJ O2dzy i NBE d® ¢ K
then combining all the climates around the world to give a picture of what is
happening. For example, the wingem the northern hemisphere hawwow, the

10



summer in Asia has heavy monsoon rains.cBmate is a bngterm view of the
weather in that place.

Very simply, weather can change in a few hours, while the climate can take
hundreds to thousands of years to charfgélimate change is making it difficult to
predict our climate as isichanging faster than noral.

So, what is climate changeClimate change is a change to the usual weather. This
could mean a change in when the rain comes, or when it snows, or snowing in areas
that did not experience snow. The seasons are no longer predictable. A change in
the usaual timing of rains or temperatures can affect when plants bloom and set
fruit, when insects hatch or when streams are their fullest. This can affect
pollination of crops, food for migrating birds, spawning of fish, water supplies for
drinking and irrigatn and thus affecting all life on earth.

Climate change is sometimes also known as global warming as it is due to an
increase in the average global temperatures. This rise in the global temperature is
primarily caused by the increased concentration of gakeown as greenhouse
gases (GHGSs) in the atmosphere that are emitted by human activities such as large
scale agriculture and the burning of fossil fuels.

Historically, developed countries such as the USA, Japan, and Boropentries
have been responsible for at least 79% of the GHG emissions, whileasaan
Africa responsible for only about 124Vhileit is the rich industrialised countries,
fossil fuel corporations and the elites in each country that have caused and continue
to contribute to climate change, it is thpoor and vulnerable communities and
countriesthat arethe hardest hit by the impacts of climate change. As such, we
need to demand that developed countries take responsibility for their emissions
and do more to assisleveloping countries to adapt and deal with the impacts. The
GSN)Y dzaSR (G2 RSaONAOGS I NBaLkRyasS G2
ensures those who are the hardest hit by climate change are given sufficient
support and resources to manage andagt to climate change by those who are

11



largely responsible for itClimate justice also proposes systemic changes that
ensure a safe, healthy and clean environment for all life on earth.

Unfortunately, there is a lack of political will and a crisis ofiéeahip at the top to
ensure that there is a real reduction in our GHG emissions and that the most
vulnerable can withstand the impacts of climate change. If we want to achieve a
deep justtransition, then it must come from below by a peopled push for
aternatives.

What are greenhouse gases?

Gases in the atmosphere that trap the heat from the sun. The main greenh
gases arearbon doxide, methane, nitrous oxide.

2 Kg R2 S dzaS (i K DisailNgoupd A NS Sy K 2 dza §

Question 2: What is Causirglimate @ange?

Humans who use, extract, produce and emit greenhouse gases are the main cause
of climate changeduman adwities and behaviour that feed capitalist consuming
world, have become a dominant force, and are responsible for most of the wgrmin
observed over the past 50 yeaisctivities suclas

1 Industrial Agriculturethe practice ofgrowinglarge single crops (also known
as monoculture) uses large amounts of chemical fertilisers and pesticides,
and fossil fuel energy which are harmful teetboil, water and the climate.

1 Deforestation- the second leading cause of climate change. The burning or
logging of forests, increases the amount of carbon dioxide and other
greenhouse gases.

1 Transportation producesCQ emissions from the use and burning of fossil
fuels like petrol, oil and diesel.

12



1 Burning and extracting fossil fuetsThe burning of fossil fuels such as oil,
coal and gas for energy and transport is the key drivetiofate change

_co:

CORPORATE EMISSIONS CO21S A GREENHOUSE GAS, AND

ARE RESPONSIBLE FOR MORE OF IT IN THE ATMOSPHERE
THE INCREASE IN CO2 LEADSTO A WARMER PLANET

Figure 1. Adapted from eurce http://static.berkeleyearth.org/pdf/skeptieguideto-
climatechange.pdf

Exercise.!
Can you match the companies on the left with the correct word that best
connected to them on the right? Compare and discuss yoesults with the

group

1. Sappi a. Coal

2. Syngenta b. Deforestation

3. Sasol c. Big water user

4. Eskom d. Qil

5. Coca Cola e. Industrial agriculture

L Answers: 1 (b), 2 (e), 3(d), 4 (a), 5 (c)
13



Question 3: How Will This Change theovid?

The impacts of climate change vary across the world and range from the melting of
glaciers to sea level rise, ocean acidification, changes in rainfall and snowfall
patterns and extreme weather events such as tornadoes, hurricanes and cyclones.
There are additional concerns of an increase in incidences of watee diseases,
migrationand resource wars.

This could place many of us in a dangerous situa#isrfloods and increase sea
levels wash away homes and infrastructure, more frequent droughts could see food
prices increase beyond the reach of the poor thus exacerbating hunger and
countries becoming unstable as they fight over land, air and water. As places
become unliveabl@eople will be forced to leave their homes and migrate to safer
environments thus becoming climate refugees.

Question 4: What Will therhpacts be in South Africa?

In South Africa, we can expect extreme weathelated disasters such as heavy
rains, more fequent floods and droughts, stronger stornag\d extreme heat and

cold. These changes will be experienced differently across the country. For
example, the western part of the country is predicted to get drier while the eastern
part is predicted to get wedr, dl of which we are already experiencing across the
country. Eight out of the nine provinces were declared disaster areas in 2016 due
to the ongoing drough®.South Africa is naturally drought prone and goes through
cycles of drought that occur over mya years. However, climate change will make
this worse as it will increase the frequency and severity of droughts. We can expect
aserious lack of water resources, desertificatiandfood insecurity that will affect

all life on earth¢ both human and nofhuman. The corporate controlled food
system will increasingly fail us as the cost of basic foods such as maize and wheat
will become unaffordable to the poor majority of South Africa. For example, in 2016
a 25kg bag of maize cost R179.14 and in 2017dheesag cost R244.32. This is a
36% increase in just enyear. A list of food productare compared bythe
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Pietermaritzburg Agency for Community Social ActleAGS)yas can beviewedin
Appendix B.

Question 5: What Can We Do Abotr? |

Fortunately,it is not too late. We can do many things teelp solve the climate
crisis.As individuals or groups, we can do our bit to add to combating climate
change such as:

Recycling/Reducing/Reusing

Composting

Using alternative energy

Becoming energy efficient

Using plic transportation

Planting Trees

Buying products made locally, such as food

= =4 -4 -4 A -2 -

BUT: this is NOT enoughQur actions could become meaningless if the main
culprits causing climate change are allowed to continue with business as usual.
These culpritsncludebig polluters like China and the USA, or big companies like
AngloAmerican, Sasol and Eskom. To fight climetange,we need to fight
capitalism which is the main cause of climate change. The need to constantly grow,
to have more to get morg with ever nore fossil fuels being used creating more
greenhouse gasesmust come to an end.

Climate change is thus a systemic issue involving the political, economic, social,
cultural and environmentakpheres In order to combat climate change, we
therefore need tohave a complete system change. We need to create pressure on
those polluting the most and build awareness to organise across the country on key
issues of food, water and energy. More importantly we need to connect the dots
between water scarcity, ongoirdyought, hunger, food prices and climate change.

15



We also need to take back the commons and protect it from more harm by big
industries and mining companies.

South! FNRAOF Qa Of AYIFGS OKFy3aS LI GKgl &

South Africa has a moral and political obligation to redte&HG emissions ar
to advance the deep just transition. It is theBighest emitter of greenhous
gases in the world and is largely dependent on coal for its energy stipply.

South Africa has produced many policies and strategies to fight cliohatege
such as:

The National Climate Change Response Strategy for South Africa
The White Paper on Renewable Energy

The National Development Plan

The Longlerm Mitigation Strategy

The Integrated Resource Plan

The Intended Nationallipetermined Contribtions (INDC)

= =4 4 4 A4 2

The South African government has produced good policies but
implementation is very poor.dsith Africa commits to reducing its emissions
an international arena but then also commits to building more coal power
national level® Furthermore, the country has been critseid for poor
implementation of its various policies and legislativvie have just experience
one of the worst droughts in the history of South Africa, linked to climate chg
and more droughts are expectedhe most ecent Integrated Resource Pl
released in November 2016 has South Africa on a fossil fuel path that is still
by coal. Coal fired power stations are huge water users, for example, the
power station will use about 2.9 million litres per hddr.
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What do you think? On a scale of1l0, how would you rate the South Africa
government in terms of combating climate chan@®iscuss your choice in smé
groups.

Exercises:
Story-telling

In groups of 34 people, describe the climate when you wermung. Has it
changed? HowBharesongsand poems that are about the environment, the
earth, water, air, etc. that yo remember from your childhood.

17



Module 4: UnderstandingWater Science

The science of water is not a new science. It can be traced to indigenous knowledge
YR | LIS2L) SQa a0ASyOS GKIFG Aa NBae (SR
are centuries old.The early history of science has shown that contributions were
made ly ordinary people who were critical of their environments and wanted to
find alternatives. With the onset of industrialisation in the 1900s, science was
corporatised and the gap between science and citizens develoBed.

Science has thus become a field pyofessional expertise and knowledge. It has
0SSy dzaSR G2 tS@OSNI3IAS LRSNI YR WwWiz2010Q
worlds. In the environmental sphere, people at the frontline of pollution and
environmental damage have found it difficult thallenge polluting industries as
science has been used to counter their arguments and refute their claims. Science
has thus been used to sustain the injustice and perpetuate power. This was not
always the case. This water guide is thus aimed at democmgtisiowledge and
information on water so thatve areempowered tobecome water justice activists.

The importance of water to life has been recognised throughout history and time.
Humans and other species cannot survive without water. It has influencedewher
people live and how people live. The earliest towns and cities were located near
rivers and seas; traditional and indigenous healers have long identified the spiritual
and physical health associated with water. However, understanding the science of
waterg | & £ SFG G2 |+ aStSOG FSo 6AUK GSNE 3
It is time for us to develop our own understanding of the world that incorporates
all our experiences and traditional knowledge. Education and awareness for all
activists on water can foster a bettresponsibility, care and use of water resources.
Furthermore, building a basic understanding of water, will not only empower
communities to challenge government and polluting industries, but also to give
them the confidence to be active participants finding solutions toour water
challenges.
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/ Some fun facts about water \
Did you know?

Our bodies are 75% wate  Your brain i85%water
This is why water is so importal  Your blood i©90%water

to our health and We‘lbelng Your bones ar@2%water
\ Without water, we would die. /

This module will start with the basic science of water by defining some common
terms used and then describe where our water comes from and where it goes. This
Is important as it shows that we are all linked togetheainhain. If we break one

link or damage oneart, the whole chain breaks.

Explanation of Key Terms Used to Describe the Watan&®

Evaporation:
The change of a liquid into a gas (or vapou

Condensation:
The change of a gas to a liquithe opposite of evaporation.

Precipitation:
A form of water, such as rain, snow, or sleet that condenses from the atmosp
becomes too heavy to remain suspended, and falls to the Earth's su
Different atmosphericconditions are responsible for the different forms
precipitation.

Transpiration:
The process of giving off vapour containing water and waste products, esp¢
through the stomata on kaves or the pores of the skin.
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Sublimation:

The process of @nging from a solid to a gas without passing through
intermediate liquid phase. A good examplédsy ice]the ice used by ice creatr,
sellers).

Infiltration:
Infiltration is the process by which water on theognd surface enters the soil.

Surface Runoff:
Surface runoff is water, from rain, snowmelt, or other sources, that flows ove
land surface, and is a majoomponent of tke water cycle.

Explaining the Water ¢cle

Have you ever wondered what happens to the rain once it reachegrihwnd? Or
maybe, how do clouds form? Why does it rain?

Well, the answers to these questions are quite simple.

Water circulates on Earth through a system called the water cycle. The heat from
the sun and the force of gravity causes water to move fromgtamind and plants
into the atmosphere which then returns to the land and oceans as¥ain.

az2zaild 2F GKS SINIKQa g s Badd yéxr, dipproxBnatdly2 dzy F
434000 cubic kilometres of water evaporates from the oceans. It is also estimated
that 60 000 cubic kilometres of water evaporates from the surface of lakes, streams
and rivers!® To get an idea of just how mugchiater this amounts ta; Lake Kariba,

the largest ma-made lakein the world 8 a volume of 185 cubic kilometres. The
DFNASLI 5FYX {2dziK ! FNAOIQa I NHS&aG RI
evaporation from the oceans thus is equivalent to more tlzaB00LakeKaribas

and 89000 Gariep dams.
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1: A simjie explanation of the water cycle starts with the water being heated by the
sun, the liquid is changed into a gas and then rises into the atmosphere. This is
known as evaporation. Evaporation will occur faster with higher temperatures and
greater wind speds.

2: As the vapour rises it cools and condenstse drops of water attach itself to
dust particles. These droplets collide and combine to form clouds. As clouds grow,
the droplets get bigger and gravity causes them to fall to the ground as rain.

3: When the rain reaches the ground, it flows into lakes, rivers and streams. Some
water seeps into the soil and ground. From here, it is absorbed by plants or flows
underground as groundwater. Groundwater can feed into streams and rivers or
flow directly intothe oceans®
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4: Plants play an important role as they absorb water through their roots. The water
travels through the plant to the leaves and the moisture is released into the
atmosphere through transpiration.

Each part of the water cycle is as importaistthe next. Any impact on one aspect
will have an impact on the whole cycle. For example, if we cut down all the trees
then there will be less water vapour in the atmosphere to form clouds and cause
rain. If we pollute a river at one point, this will thaffect the water, plants and life
Ff2y3 GKS NAOGSNRAE LI GKO

It is the responsibility of the National government as the custodian of our water to
ensure that our rivers, lakes, streams and groundwater are protected. Towns and
cities can receive water from gnof these sources. The National Government
allocates water to local municipalities, who in turn sell thater to people and
industries.

Some Geography: Rivers, Dams an@dwater

The country has very few natural lakes and its rivers are seasonal and highly variable
(seeFigure2 below) so there is a need for storage. South Africa has about 569 large
public dams, each with a capacity aiore than one million cubic metres.
Interestingly, in a country where water belongs to all the people, there are at least
5122 privately owned das registered with the departmerif. While the water

YIe o6St2y3a G2 Fff 2F dzaX GKSNBE FFNB I g2
rendering the dams inaccessible to ordinary people.

22



3 e Escarpment A i~ SN
N Watershed R [~

River f [ { ~ 3 \

B e Y 77 0 100 200 300 400 500

A= 3 i S kilometres

Figure 22 a map showing the riverbasins in South Africa. [Source:
www.scielo.org.za]

One of the undewitilised sources of water is groundwater. Until 1998, groundwater
was privately owned and linked to the property rights. This was changed with the
National Water Act, where groundwateebame a public resource and viewed as
part of the water cycle. Interestingly, groundwater makes up 13.5% of potable
water used and is the key source of water for about 300 towns in South Africa. One
of the objections to fracking in the Karoo is the potahtharmful effects this will
have on the groundwater, the main source of water famy towns in the Northern
Cape.

Our river ecosystems are not in a healthy state. Of the 223 river ecosystem types,
60% are threatened with 25% of these critically endanddrg a changing climate
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and human activities. Many of the human activities include wasteaftirirom
residential, industrial, agricultural and mining areas. Less than 15% of river
ecosystems are located within protected areas, many of which are threatanéd
degraded by upstream human activities. Sifttye percent of the wetland
ecosystems have been identified as threatened and 48% critically endangered due
to urbansation, pollution and neglect.

As such there is a move to try and protect our key Stiat¥gater Source Areas
(SWSAS) before they too become unusable. The SWSAs are areas that supply water
to important geographic areas. For example, the Maloti Drakensberg in Lesotho
supplies Gauteng. IRigure3, it is clear that there are not many SWSAs but they are
very important to the survival of key areas. The Centre for Environmental Rights will
be submitting a proposal to National Government to deel these areas a
protected area restricting industries, forestry, agriculture and mining in close
proximity to a SWSA.
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STRATEGIC WATER SOURCE AREAS
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Figure 3: StrategicWater Source Areas in SA [Adapted fraMWF, Defimg SA
WSA, page 40

2 S R2Yy Qibe grofadstonalisgientists to know that our water needs to be
better protected. There is a failure in the political system to adequately monitor
and protect our precious resource. As people scientists, we need to build a
movement of water justice activiste better watch over our rivers, dams, lakes,
SWSAs and push back capsal in all its manifestations.

25



What is a dam?

A typical dam is a wall of solid material (like concrete, earth and rocks) built &
a river to block the flow of the river. In tirsef excess flow water is stored behi
the dam wall in what is known as a reservéir.

The Rainfall Rture for South Africa

The rainfall picture for South Africa should be treated as a major concern. According

to UN Food and Agricultural Organisatidata, the country is ranked as the "39

driest out of 182 countrie®?® b | G dzNJ ft f 8 2 (G KS O2dzy (i NEC
characterised by low levels of rainfall, with an average annual rainfall of 490 mm
that falls well below the world average of 860 mm a year.

South Africa does not receive the same amount of rain in each part of the country.
The rainfall across South Africa varies considerably as shdvigure4 below. The
western part of the country Northern Cape, Western Cape, and parts of the Free
State and North Wegtrovincesexhibitsa lower amount of rainfall as compatéo

the eastern part, thusndicating greater amounts of rainfall in theastern Cape,
Gauteng, Mpumalanga, Limpopo, KZN and parts of Free State and North West
provinces Another concern is that even our water rich areas are compromised by
pollution from mining and industry namely, Mpumalanga, Gauteng and Limpopo.

Climate chang scenarios predicts a change in the runoff across the country as the
overall rainfall patterns change. It is expected that there will be a 60% increase in
rainfall in the eastern part of the country with a decrease in the western part, as we
are seeing ght now in the Western and Northern Caple.
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RAINFALL (MM) FOR THE SEASON JULY 2011 TO APRIL 2012

(Based on preliminary data. The number of stations
used may vary depending on data availability)
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Figure4: a map showing the rainfall variation across the country.

How is our Water Being lfocated?

We are definitely a water scarce country, but this is not just due to the low rainfall.
Other aspects such as evaporation, the amount of water that reaches and flows
through rivers (also called runoff), and the amount of water that is taken from rivers
andother water bodies must also be considered.

Another way of looking at our water resources is by looking at the level of water

stress. Water stress simply refers to the level of competition for available water

resources within the country. It is an estiteaf the demand that is placed on the
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2013.Figure5 is an indicatiorof the extent of our water stress as almost 98% of

our water is already allocated, which means that we only have 2% available for any
emergencies or future allocations. Remembering that climate change could make
water availability much worse in a countriat is prone to drought and water
scarcity already. If anything, this should be one of the key reasons that the
government opts for renewable energy rather than watgrzzling coal fired power
stations.

98% OF WATER IS ALLOCATED AS FOLLOWS

Commercial forestry

8% @

Mining industry and energy

62% &
Agriculture
27% &

Domestic and urban use

Figure5: a breakdown of how our water is allocaféd

Why is the Science of Water Important tonderstand?

1 Education and awareness can foster a better understanding of water as a
resource and what can be done to protect it.
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1 It can also be useful in campaigns tinaged to challenge local government
policies in terms of access.

1 It assisswith identifying solutions that are specific to the issues being faced.

1 It builds our knowledge as a means of attaining power.

Exercisel:

First start on your own and then shareoyr information in plenary. Discuss th
similarities and differences experienced by each person.

Where do you get your water from? Can you trace the path of your water fr
tap/stream to the ocean using the water cycle? Has this changed from w
you werea child?
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Module 5: Crisis- Health of Water

Scarcity

Water scarcity is fast becoming one of the most serious concerns facing the planet.

It is estimated that more thaownet KANR 2F (KS 62N RQa LI
stressed regions, 663 milliggeople face a daily struggle to access clean and safe
water. Over 31300 children die every year from diarrhoeal diseases caused by
unsafe water and poor sanitation. This is predicted to get worse with climate
change as thevorld will only have 60% of theater it needs by 203&

South Africa is a naturally dry or arid country with limited water resources. The
O2dzy GNEQa OfAYFGS A& y2NXIftfte YIN]SR
that as a country we have repeating moments of drought. Climagagé is going

to make droughts more frequent and more severe and will make water scarcity
even worse?* Eight out of the nine provinces were declared disaster areas in 2016
due to the ongoing drought. The more vulnerable and poor are going to be hardest
hit as they are the least able to protect themselves against the impacts of climate
change?® As mentioned in Module 3, the corporate controlléabd system will
increasingly fail us as the cost of basic foods such as maize and wheat will become
unaffordable b the poor majority of South AfricRACSAas shown how the basic
food basket (See Appendix B) has increased in one year from 2016 tob2017
16.47%.

(@]]

What determines that thee is a weathesrelated drought?

If a specific area in South Africa receives less than 70% of its normal rainfa
a prolonged period and creates a water shortage, tlhteis considered to be
experiencing a weatherelated drought?®
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Pollution

Water pollution is caused by mining@industries, industrial agriculturepal fired

power stations and residential (linked to wastewater treatment failupgsplems
27

1 Mining and industries Pollution from mines and industries can result in an
increase in heavy metals and minerals in thater that can affect animal
and human health. It can also change the acidity of the water such as acid
mine drainage; which can then affect people, animals and infrastructure.

1 Industrial Agriculture Increases soil erosion due to ploughing, overgrazing
logging and road building. The clearin§ land for agriculture, use of
fertilisers and pesticides leads to water pollution.

1 Energy productiorour energy reliance on coal adds to our water wddse
majority of our energy in South Africa comes from the burning of coal at
power stations and results in greatly increased emissions of sulphur and
nitrogen oxides into the atmosphere. These gases are the main cause of acid
rain, which has a negative irapt on the natural environment and human
health. In addition, the release of carbon dioxide from the burning of coal,
contributes to global warming. Millions of litres of water are used to wash
the coal which then becomes polluted.

1 Residentiat As more ad more people move into cities and towns, there is
a disturbance of the land, an increase in the sewage collection and
treatment, badly managed litter and refuse removAll of this threatens
water resources.

LG Aa SadAyYl dSR {0 Klea, paatie wageFis beiggdostkand! T NJ
wasted through poor infrastructure such as leaking piffe%s the responsibility for
supplying water lies with the local municipalities, there is a clear problem with
regards to the management of water at a local level.
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are severgl affected by salinitysalt and other polluting metals in the watewhich

have been mainly attributed to mining activity Gauteng province is the poster

child for the impacts of mining on our water resources. Gauteng, the economic hub
and the smallese ¥ G KS O2dzy iNEQa LINRPJAYOSazI Aa
drainage within the West and East Rand of Johannesburg as well as serious
pollution of the Hartebeespoort Dam and the Vaal River Barrage through sewerage
and multiple other pollutants. In addan, to the west of Johannesburg there have

been cases of contamination of water by radioactive pollutants attributed to
uranium byproducts from gold mining®

What is Eutrophication? (pronounce as ysto-fi-kay-shin)

Large industrial agriculture uses dgmi amounts offertilisers and pesticides t
grow more food. This results in an increase in nutrients (nitrates and phosph
in the water, which causes enhanced plant growth (algal blooms). Wher
plant material dies and decays the bacteria uses thggen in the water. Thi
lowering of oxygen levels results in the death of other water life that ne
oxygen to survive, eg. fish, etc. This process is called eutrophication.

Another causeof eutrophication is poor waste water treatment that results
sewage spilling into lakes, dams and rivers.
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Figure 6: Eutrophication in Haartebepoort Dam in April 2013 [Photograj
taken byProfessor Christopher Curtis]

Exerciseb:;

In small groups of & discuss why access to cleahinking water is a basic
human right?
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Module 6: Water Politics

The destruction of the environment is the human rights challenge of our time.
- Archbishop Emeritus Desmond Tutu

In recognising thehallengess S ¥ OS gAGK NBIFNRA G2 GK
governments have used a thrggonged approach to deal with these challenges
developing policy, encouraging public participation and promoting privatisation of
water resources.

In South Africa, thetate holds the environment and our water resources in public
trust for the people, which means that the water belongs to all the people of South
Africa. This means that government is working on our behalf with regards to our
water. In this module, we willliscuss water governance. So, who has access to
water, who makes what decisions, what are the key policies governing water in SA,
YR LINAGFdAalFIdGA2Y & | NBaLkRyasS (2 320

Access to Water

South Africa is one of the few countries in the Wgdahat protects the basic right to
sufficient water in its Constitution, stating th&veryone has the right to have
access to (...) sufficient food and wa@#iowever, much remains to be done to fulfil
that right.

There is no surprise then by the gragianger and frustrationf communities that
have no or limited access to water. There bagn an increase in violent protests
over poor or privased service delivery (water, sanitation and electricity in
particular), social marginaiition, and unequahccess to watett

As shown irFigure? below, in 2014ess than half of all households in SA obtained
their water from a tap inside their home. A further 27% had a tap on their property
and 12% walked less than 200m to get watgoproximately 6% of the population
accessed piped water at a distance greater than 200m, the target for basic services.
Around 9% of the population did not have access to piped water and rely on springs,
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rivers and wetland$?While government interventionkave been importantthey
havenot managed to reduce the challenges people face with regards to water. The
policies that have been developed are good on paper but need to be studied much
more by ordinary people to analyse the real intentions and power gyos within
these polices.

Globally, capitalist favoured governments are ignoring the plight of their people and

the result is a growing push back from people on the ground. Movements and
communities are no longer remaining silent. They are working throfogt
sovereignty campaigns, water justice, and climate justice initiatives to ensure that

the links between food, water and livelihoods are made much stronger to that of

L2 SNIié YR RS@OSt2LISyidio LG A& 2yfeée GK
power can be achieved in all facets of our lives.

ACCESS TO WATER (2014)

9% @
Do not have access to piped

water and forced to rely on
springs, rivers and wetlands

Access piped water
more than 200m
from home

12% @
Walk less than

200m to get
water

46% §

Households in SA with water
from a tap inside their home

27% ‘ Tap on property

Figure7: depicting the many ways people get their water
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Who Makes the Decisions on &ter?

The basic structure and function of each level of government is as follows:

At anational level, government is responsible for the regulation and allocation of
water, while at a local government level, they are responsible for supplying water.
The national Department of Water Affairs has the overall responsibility for defining
the use,allocation, redistribution and protection of water in SA.

The country's 231 municipalities are in charge of water distribution and sanitation
either directly or through municipally owned enterprises or private companies.
Water boards like the Rand Wat@rfexample oversee operating bulk water supply
infrastructure and some wastewater systems.
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