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Exemplar: Water
Puzzling the quality of rivers and streams

Clean water is crucial to survival and the absence of clean water can greatly impact health,
food security, and livelihoods across the world. Even today, millions of people across the
world have no access to good quality drinking water. Though our planet has been bestowed
with clean water, poor management and human actions have affected the water quality.
Millions of children die from diseases associated with inadequate water supply and poor
quality of water. In order to meet this
global challenge, SDGs have committed
to expand international capacity and
cooperation on water and sanitation
programmes.

Linkage to SDGs
Water is one of the goals among 17 Sustainable Development Goals (SDGs). Clean water is
the key to Goal 6 Clean Water and Sanitation. Through Goal 6, different countries of the
world have committed to ensuring availability and sustainable management of clean water
and sanitation for all. This is also connected to other SDGs including Goal 3 Good health
and well-being as access to good drinking water will promote better health. This is also
linked to Goal 13 Reduced inequalities as most people who have no access to good drinking
water are the poor and vulnerable. By providing access to clean water, we further reduce
these inequalities. Goal 14 Life below
water is also linked to this as conserving
and sustainably using seas, oceans and other
marine resources is crucial to clean water.

However, water is connected to several
other SDGs. In this exemplar, we are
looking at the linkage of SDGs with six
goals through which we work with learners
to understand key issues related to quality
of water and impact of humans on it. (See
diagram).
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Handprint CARE Pedagogy Q1
Teachers using the Handprint
CARE pedagogy could facilitate
learning among students by
taking them through experience
sharing to inquire about the
issues to critically think about
what can be done and then taking :
actions. Q4 Q3

START UP STORIES & INQUIRY &
SHARING EXPERIENCES DEEPENING KNOWLEDGE

HANDPRINTACTIONS fli REVIEW,ANALYSIS &
FOR CHANGE CRITICAL THINKING

Quadrant 1
Start up Stories & Sharing Experiences

Story 1: Water Heritage in Villages

Reading water life to care for rivers and streams
People living in rural villages all over the world have been able to ‘read the water quality story’ in
their streams and springs so as to collect clean water for their daily use.

The Nguni in southern Africa, for example,
would listen out for frogs to tell them if there
might be snakes around. Young women would
carefully clean water pots and take care to lift
‘amanzi mNandi’ (sweet water) out of a ‘hole’
they had cleared in the surface water of a spring.

The Xhosa cleared spring water using an
ancestral practice of sprinkling wood ash on the
surface, particularly during the rainy season
when the water became cloudy (turbid).

Wood ash is a flocculent that enables small
particles of silt to be drawn together and sink to
the bottom of a pool. Wood-ash flocculation
would clear a pool so that it was possible to
collect clear water as well as to see to the bottom of a pool for evidence of
healthy organisms living in a village spring.

Today we use Mini-SASS in the same way to read water quality in a local
river or stream.

Handprint CARE - Exemplar Water 2
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Story 2: Youth Enviro-Champs

Catchment action by Mpopomeni
youth

Nonthlantla was surprised when the
visiting speakers from DUCT were
Sbu and Mdu as they lived in her
street. They told her class that
sewage had been flowing into
Midmar dam from Mpopomeni for
more than 20 years.

But Midmar supplies water to Mpopomeni and the cities of Pietermaritzburg and Durban. Shu and
Mdu became Enviro-Champs and had been working with Liz Taylor of DUCT to detect blocked
sewage lines and monitor the water quality.

After three and a half years of careful pollution monitoring
very little had been achieved and there were still regular
leaks and sewage flowing into the water that had to be
purified for us to drink.lt took all of these years of hard
work for the problem in Midmar to be noticed and for their
measurements and reports to be given attention. But in 2015
the Department of Water Services (DWS) began to send in

teams to fix the leaks.

Mdu and Sbu had attended a training course on how to

monitor water pollution and one of their assignments was to start a
change project.

To start a change project, they became citizen scientists working with
community members to detect leaks and to measure the quality of river
water using the tools they had learned to use on the Wildlife and
Environments Society of South Africa (WESSA) training course. They
were also awarded a certificate for passing the course.

Solving problems and change was not an easy thing to do as they had
to learn the science, teach it to others and then work as Enviro-Champ teams to help solve the sewage

and other water problems that they detected.

On their course they learned about
the Sustainable Development
Goals and used these as a tool to
identify all of the complex parts of
the problem that the community
would have to solve together.

They were proud of their analysis
using the SDG Wheel (see
diagram below) as a tool for
finding out that the Midmar
pollution problem was a deep
issue that would require many
challenges to be resolved.

Handprint CARE - Exemplar Water

Description of catchment

The streams from the Mpophomeni
township flow under the main road
and into Midmar Dam.

What we now know

The sewage problem has many
complex elements that need careful
measurement, careful thought and
concerted action.

Scope of local concerns

Sewage flowing from the manholes
into the wetland and streams are
affected by, and effect, many of the
SDGs (See stars)

Leading questions

Where are the sewage leaks?
What are the main causes?

What can we do together to solve them?
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Did You Know?

What lived before the dinosaurs can tell us how clean our rivers and streams are.

It is surprising that wherever humans live on earth and we go down to a local stream we will find
many similar organisms. Whether we live in the warm tropics or the colder temperate regions or in
low-lying freshwater areas or up in the mountains.

Scientists have discovered that freshwater life (macro-invertebrates) lived before the time of the
dinosaurs when there was one mega continent on earth. Then over the millennia, before life as we
know it, the continents slowly drifted apart and now similar, locally adapted water organisms are
scattered all over the world.

This means that any class in any school anywhere in the world can read and assess water quality using
the organisms that live in their local stream.
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Story 3: Polluted Rivers (Mexico)

During the 1980s, the Coatzacoalcos River, located in southern Veracruz, Mexico, was considered the
most polluted river in the world. This, because Mexico was "lucky" to have a lot of oil in its subsoil
and the government took on the task of extracting the oil in order to develop the country. For this, the
extractive and transforming oil industry settled in this part of the country. Unfortunately, the arrival of
the oil industry that dumped its industrial waste into the river and the little environmental legislation
that existed at the time, caused the river to become very polluted, that people who depended on
fishing lost their food sustenance, and that a species native to the country was on the verge of
extinction: the manatee (Trichechus manatus).

Fortunately, many fishermen and citizens organized and demanded that the industry control their
waste so that it did not reach the river. They took water samples, pictures of the pollution, etc., to
demand that this change. After many years of organized citizen demand, the citizens managed to get
the industry to stop dumping their waste into the river. Thanks to these people, today fishermen can
once again get their food from the river and manatees can once again be seen swimming freely down
the beautiful Coatzacoalcos River.

Story 4: Indicators of River’s Health (India)

River Ganga is considered as one of the most sacred rivers of the world and is deeply revered by the
people of India. It travels a 2,525 km long course from its origin at Gomukh in Himalaya to
Gangasagar in Bay of Bengal. Due to the variation in altitude, climate, flora and fauna, land use and
cropping pattern, the river has several unique features. Millions of people are dependent on the river
for agriculture, irrigation, power generation, human and cattle consumption, fish production, tourism,
pilgrimage and recreation.

Handprint CARE - Exemplar Water 4
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It is also a lifeline for various species of animals and plants which thrive in and around river Ganga.
The Ganges River dolphin found in Ganga is the only mammalian predator of the river ecosystem.
Being on the apex of the food chain, species are indicators of good health of the river ecosystem.
During the last few decades, the river and its biodiversity has been under severe danger where
dolphins and several other species of turtles and crocodiles are listed as endangered. Instead of several
efforts by the government, the water quality is deteriorating day by day which has limited the
presence of dolphins only on a few stretches of the river.

In 2008, Ganga was declared a national river and dolphin as National aquatic animal to give focus on
protection and conservation of river and its biodiversity. Centre for Environment Education (CEE) has
been working along Ganga with schools and communities to build awareness and understanding but
also to sensitize them towards adopting positive sustainable actions. To help school children to
monitor river water quality, a simple kit ‘Pani Parikshan’ (Water Testing) was developed as an
educational activity for schools. Several education and communication initiatives have been designed
for schools including mobile exhibitions, campaigns, educational packages, action projects etc. Local
NGOs, government departments and schools in Ganga town form a cluster and work towards
sensitizing the community around.

News Update
COVID-19 - A Saviour for Rivers?
Nationwide lockdown in India seems to have improved the water quality of the mighty Ganga
River. According the Centre Pollution Control Board (CPCB), out of the 36 monitoring units
placed at various points in river Ganga, the quality of water in 27 points was identified as suitable
for bathing and propagation of wildlife and fisheries. Despite numerous river clean programmes,
the Ganga was running polluted. But a pandemic lockdown has been a ventilator for this river.
Until the lockdown, it was thought that 80% of the waste entering the Ganga is the domestic
sewage from nearby towns and villages and the rest was industrial waste.

During the lockdown, the domestic sewage might have increased due to increased water demand
for hand-wash hygiene practices. Industries were not functioning during lockdown and hence
industrial waste did not enter Ganga. Other activities like tourism, bathing, and washing clothes
also was stopped. Through this expert identified that sewage was not the only concerning factor of
Ganga. NO pollution from industries helped Ganga. Increased rainfall this year due to western
disturbances improved the flow in the river leading to dilution. However, as the world has slowly
started functioning and getting back to normal, there are higher possibilities of the river getting
more polluted than usual due to increasing economic demand. Do we want such positive changes to
happen only when a global pandemic hits us? Or can we as individuals, as institutions, as
government bodies and as a whole world reconsider our lifestyles, economic and developmental
pursuits so that the planet is less damaged?

Source: COVID-19 lockdown: A ventilator for rivers. Published on 29th April 2020. Down to Earth

Handprint CARE - Exemplar Water 5



8
mp®

WW@
, 8
&

R

m

' International
\Wwopgm HANDPRINT

Network

i
r

Quadrant 2

Eco Puzzle Activity 1: Puzzling Water Quality

Mdu and Sbu showed the class an Eco-Puzzle to model how detritus, algae, phytoplankton
and zooplankton are the food for the water organisms and, in turn, food for a kingfisher. The
simplified model was then used to model the impact of soil erosion and sewage leaks.

The creative animation that follows will show us how erosion can make the water cloudy
(turbid) and how this affects water life.

Leading Question
How do sewage and erosion affect river life?

A Simplified River Ecosystem before Siltation

D Consumers Minerals & nutrients
D Producers L
-
Decomposers Microscopic
diatoms
phytoplankton and
zooplankton
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Bleeding Soil

Soil erosion causes silt in the river which blocks the light from getting through the water.

This causes the water temperature to change, which is not good for species
that need stable temperatures to survive.

It also causes problems for hunters like the kingfisher who are not able to see
the fish below the water surface, or predatory fish who cannot see their food.

It also makes it darker under the surface of the water which means the
plants in the water do not have enough sunlight to photosynthesis. Plants
will die because they cannot make enough food to survive.

|:| Consumers

Producers

Decomposers Microscbpic
diatoms
phytoplankton and

zooplankton
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Quadrant 3
Review, Analysis & Critical Thinking

Did you know?
Citizen scientists are assessing river catchments

Eco Puzzle activity 2: Work Out Water Quality

Divide the class into several groups. Let the students collect water from different water
sources. All the samples could be collected on the same day. Each sample should be
accompanied by a brief description of the source from which it was taken.

Now ask each group of students to carry out the experiments with each sample of water and
to note down their observations and results. Students should record their observations in the
common table given below:

Source Odour | Colour | Turbidity | Solid Dissolved Acidic/ Dissolved Hard or soft
Particles Particles alkaline/ | air present water
present present neutral

Discussion

Ask them why water from some sources may not be suitable for human consumption? Water
that looks clean may contain microorganisms (that can cause diseases like cholera, typhoid
and jaundice), heavy metals, etc. and need to be treated further to make it suitable for
drinking.

Let the students compare their observations and results obtained from the experiments with
various samples of water. Based on this, ask the students to differentiate between the
different types of water collected from various sources.

Now ask the students to briefly describe the quality of the water from the various sources and
the possible uses of each quality of water.

Source: Paryavaran Mitra. Teacher’s Handbook (2011). Centre for Environment Education. CEE. Page 43-45.

Handprint CARE - Exemplar Water 8
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Crabs and shrimps Mayflies

e AN D (s . W Mayfly nymphs vary greatly In shape and

~ R size and can survive for months in the water,
W 3 § However, the adults only kve for a day of
Flat worms are characterised by their flattened - A two. In this time, adults never feed, only

shape and soft bodied, worm-dike form. They have mating and lay eggs in the water

an arrow-shaped head with two dorsal eyespots DamseMfiies have elongated bodies generally Crabs and shrimp form part of the order {ter
and are generally mottled or dark grey in colour with three broad tais/giis on the tip of the fegs) 30d have bodies and legs hardened 1o form a
Flatworms move with a ghding action and are abdomen. Damselflies are carnivorous and tough shell. They have four or five pairs of legs. Their Minnow mayflies
generally scavengers of camivores. have 3 ‘mask’ over the lower part of the face, eyes that are carned on stalks and are movable. Crats = 3
which hinges out 10 reveal a pair of pincers. are scavengers that feed mainly on leaf itter but wil %_/ e =
used 10 catch their prey. They are often found fewd on animals when gven the chance. Shrimps are . "mp
in vegetation growing on the edges of rivers mastly scavengers of deposit feeders =
These mayflies have a narrow head and a
Stoneflies small, gender, but not flattened body. They

(NS - have leat shaped gifls on both sides of the
) - <R abdomen and two but more commonly

Dragonflies =
Leeches are segmented organisms that have very { “ v SN ” <
flexible bodies. When moving they expand 10 ‘*\ * o o m,: 255 ~—_ || theee tais, depending on the species.

become long and thin, and then contract to )
Other mayflies
The nymphs of adult stonetiies usually have two long

become short and stubby. They have suckers on
onds of for & i
S S O SR DG LI F SpE M 1ty and tee pairs of legs, €ach haing two Claws 3t *-s X \_,{;’._,
the tip. A charactaristic faature of stonefly nymphs are > iR
. \
7 I\

locomotion. Leeches are variable in colour, from

grey, to red-brown and biack, They swim with & Dragonfies are robust creatures that are stout
fast, snaking movement and are found under and have 3 large head and peotruding eyes. tha tulks ot on the side of the body as well ad 6%
3008, vegotation and debri Some have short legs whist others have long Between the two tails. Wing pads on the thorax are

often cark 3nd obwvious. Some species run across the
wibstrate very efficiently and are potent invertedsate

legs. They do not have taks, but swim using ‘jet
¢ by forcefully ejecting water from

Other mayllaes are characterised by an

Worms - the abdomen. Dragonfly nymphs are usually m""’.:‘"‘"' apecaxae """"":"‘:“" CNOBNE || ongated body, large hesd, weik-developed
- the largest organisms found In a sample and hscunstzafimaobioade ucmethen sasiaoes bt iatenosh hparts and stout legs. They ive in
are the most powerful invertebrate predators vatiety of habitats, including burrowing in
g In the water Caddisflies mud, crawling 3mongst decaying leaves, and

scurrying over stones in fast flowing water.

Worms are long and sagmented, with 3 cysndrca B

shape much like small earthworms. Their colourieg 7rNS, - o 2
I3 usunlly pink 10 brown. They are usually seen Bugs and Besties &}3}3&@ R
A - 2 I rue 'Il“
o

D ' /3) : :
( | R i
‘ ‘ /;%g)/\\ # ‘MWE’ R P - i

= 4 w“:.§ 4@7@«’?::;\7
The aquatic larvae of adult caddisfies have 2 hard head L)

Bugs can be defined as having a plercing and with three pairs of legs attached to an elongated, soft

sucking beak for mouthparts, and two pairs of Body. Finger-fike gills on the abdomen and anal Most fly larvae have a fairly ingistinct head
Snails are moBuscs with hard shells that vary in membranous wings. Beeties on the other hand appendages can be seen with the naked eye, Some but elaborate tail ends. They often have
sire, shape and colowr, Habitats vary, with some have ‘jaws’ and outer wings that are hardened caddisflies construct portable shelters from sand small, soft legs (profegs|, segmented badies
snails, such as impets, clinging 10 rocks, whereas to peotect the inner wings. Some bugs and grains, bits of vegetation and/or sk that are glued and have the appearance of maggots. Some
clams and mussels are found In sand, The more beeties are well adaptod to swimming, such as together to form a characteristic case shape, Most have bristies/spines and antennae. True files
common snails move over stones and vegetation water boatmen, backswimmers, pond skaters case-budlding types cannot swim whereas the cascless lhve in & variety of habitats incheding sand,
Some snalls are host to bilharzia, a serious health and water striders. Most bugs and beetles ace types swim fraly across the substrate. Some feed on mud and stones in fast flowing water. They
hazard for humans. camivorous, but some feed on algae algae and detritus whereas others are predators. can either be carnivorous or fiiter feeders.
Images not to scale Images not to scale

Assess water life in a local stream
The Kamishibai picture sequence maps out how to situate and use MiniSASS tools to assess
the health in a local river or stream. See part |11 on picture stories for discussion in classroom.

Handprint Actions for Change
What goes down the drain has to end up somewhere....

Record what goes down a household drain.
Assess what goes down the drain over a week.

Describe:

1. What oils and toxins are in the waste
water.

2. What organic matter and solid waste are
disposed of.

3. What nutrients (phosphates, nitrogen) will
the drain water add to the system.

Handprint CARE - Exemplar Water 10
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Assess a dripping tap
Work out the volume of water in one minute.

Calculate the water wasted each day (24 hours).

= For aslow leak, collect the drips in a small container for a minute.
Use a calibrated propette to calculate millilitres of wasted water
collected.

= For fast leaks and running taps, use a bucket to collect the water.

= Use a measuring jug to measure the amount of water lost per
minute.

= Find out the cost of water and calculate the savings if 10 dripping
taps are repaired per 5 day working week for a month.

Calculate:
............................. ml x 60 ceeverreeennn.. Ml hour
G ml x60)24 = ..., litres per day.

Somebody always lives downstream

Draw a mind map
of:

Who lives
upstream
from you?

Who lives
downstream fro
you?

2

Where does
your water
come from?

Where does
your waste

water go?

How do we best live and work together in a changing world?

Handprint CARE - Exemplar Water

11



' International
\W HANDPRINT

Network

Handprint CARE - Exemplar Water 12



