ACTIVITY ONE: WATER QUALITY IN OUR RIVERS

This LIFE SCIENCES lesson looks at visible animal life
to determine the health of our rivers and streams.

MiniSASS is a simplified form of the South - B @ @ UMGEN! |
African Scoring System. It is a technique that | T ——
can be used to measure the health of a river | comnmuinly dver healih monftorng ol |
and the general water quality in that river. : L :
Developed by Umgeni Water and Ezemvelo KZN Wildlife,

it uses the composition of invertebrates living in rivers and is

based on the sensitivity of various animals to water quality.

However, it does not measure bacterial or viral contamination of

the water, so it is unable to determine if the water is potable (you can
drink it) or not.

So, are you ready for some environmental action and
to find out the condition of your stream or river?

1. The best place to find insects is where the water is fairly fast flowing, and
where there is some vegetation growing in, or on the edge of the river.

2. Look for invertebrates in as many of the different habitats as you can find at
the river site. The insects can be collected by holding a small net/sieve in the
current and then disturbing stones, vegetation and sand just upstream of the
net. The current will then wash the dislodged invertebrates into the net. Turn
stones over and brush invertebrates off using a clean paintbrush or your
hand. Do this for about 5 minutes while ranging across the various riverine
habitats.

3. Rinse the mud from the net and place the contents into a plastic tray (2 litre
ice cream container). Ensure there is water in the container for those
invertebrates collected from the stream.

4. ldentify each group using the identification sheet given on page 2. Once you

have finished identifying the sampled invertebrates, they must be
carefully returned to the river.
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Flat worms

Flat wormnz gre sraracteriaee by their latt=yad 2napa
=nd eofl bod.ad, worm-like farm. “hay have an amoe-
shaped head wiih ten dorsa eyespnta And rre
generrlly medtied or dark gray in colour. F alwoms
mowe with 2 gliding acbon amd aie genesally
SOWLIGLE O CHTs s,

Lecches

Lecehss are saqientad drganisms that Rave very
Bemible bodws, WWhea maving they expand ta becorne
larg and thin, and shen contract ta become shert end
stubby. They hewe auckers on beih ends of the body
that e used for Teed g and locarration. Looches ate
varknhle Inoodaur, Treen grey, to red brows and bk
They swim with g fast, enaking movement end are
found urwder steres, wogetation amd debris.

Crabs and shrimps

Urabs and shrimp form pert of tha order Decosoda (lan
kega) £nd have bodies and legs ardenzd 1o lorm a
fough ahazll. They have fouw o five paira oflage, and
ey that are camiec on alelks and ere mevabke. Craka
are soavchgers 1 at feed mambe on leal e bub wilk
fead croanlmals whoen given ine chance, She rfps a00
musitly soEvEngem or drpeal faedera,

Lmm&silizs have elongated bogics wilh
sensral y threa broad taila'gills on e lip
4l the abdemen. Dams=lflies am
camivoraue and have B 'maak’ ower the
Izvver pa+; of the face which hinges out to
reveal n peir ol pingeers walh which hey
catch meir pray. They ars oiten 1o e
found in vagetstion growing on the eoae
ol rivens.

Warms
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wWesms are Iong and segmenled ared have a
cyiindrical ehape much ke small 2anh woens. | hes
calouting e usus 'ty pins to browe, They are usualy
soa7 writhing arsund in debria digesting the sukstrate
they fed on.

Stoneflies

The nyraphs af a¢ult slone diss usua™y hava twie long
tailz and three palrs of kegs each havioy teo c'aws al the
lp. A chamcteratic feature of stonefly nymphs pre the
tfts ef gills < e side of tha body a2 wal, 8a gille
between the taa lals Winn pads o che Mok ar oiten
dark ard chwious. Some species qUn Acmss the
gubskrata iy afclenthy and are poiand preoatars on
other inveriesdates, Chhay specioz 2ra enalker and faed
on plant metarial. Mog{ the Inowed cayqenatad, clean
wakor,

 Dragontlies

Oregorfly nymp-s ere rebust creatures
thzd are stoul ard heve s large he=d and
panbrudimg ¢yes. Somo havo shorl lzgs
wihilel others hees Inng kegs They de vl
have tads, b Ewimn ueing ‘jet propuleion’
b Fareaiully gjectng watar from the
abdeman. Oragqanfly Nyrmphs are Lsuay
the largeat organlzms faund Ina sampile
and are the most powseriul invertebmte
predators Iy the walkor,

Snails

3naiie are meluges: with hiard Sholls ihat vary in slzo,
shape and colow, Habitats vary, with eoma snaiks
anch £8 limpeta elingi-g o mcks, whereas clams and
MuScEEs are Jounc in sANd. The mrre ecrmnpn anailn
maove avel slones and vegetal on. Sone snaik are
_|_.__uw._ 1o bilherzia, 8 32figus ~aelth hazard fo- umans.

Caddisflics

The aguatic lanvag of 3dull caddiaflies v abend haad
with ttwea pars of kens which are stta=nad b an
elongatad, saft bedy, Fings: -lika gila on (v abdamen
£nd enal appene poes dan ba saen willy L1z neked BYy=
Boume raddistles canslruct poreble shetersicazes from
£and graing. SIs 07 vegetation andtar =% Bet are qiyed
tagathir i ko o charactoristic case shapa. Mosl ol o
nwmw._“__.___n___.__u typees cannot swim whricos the SA5e-|ase
1ype Twam ooy acroea the aubetrale. Same loed on
algasz 2ng detritue wheress ol are predators.

2 R

Eugz cpn be defined as :u..__am .p BHRINg
anil sucking kAzak for mowdhparta, and
twiz pawe of membranoue winga. Bestles
on tna other kend hewse ‘jaws’ ard outer
winga that are hamened 0 prowect the
inner was, Some bugs ored buclles arc
weell adaptad b swimming, euch as water
hialrriesn, backswimmers, pond skabers
and watar atriders. Mest Do 2o
beelles are cambvaraus, tat sorme feed
ar akgae.

. Mayvlies

fayly ayrmphe vary greatly in 2nape and
gire und Iiva ondy ‘or 3 day or two., [n this
tirna thay will nesver loed and live bo mals
and lay £95% 1 the wabar. Mzyfiiss Ty
close o Nvers and lekea, yayally
Swariing inthe eary fuendngs

Minonow mayHies

| e mayllias have A narmoay head mnd
a smal, swrdar, bul noi Asterd By,
They hawa kaal shapad gills on both sides
of the abdomen and wwo but more
commanty twee Lails. dupsanding on the
SpeCies.

Other mayflies

=

Dikor mayfliea rra chamcter e Dy ar
iy alind bedy, large head, well-

ey rlopil moulhparts and atoct lega.
They liwe ir a wa‘lely ol i bilals induding
Surreaving in mud, crawe ung asndansl
dacaying leaves. and Ecumying ower

. slanes n fast flow ng currente.

- Troe flies
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Most 1y 1arvae have a faidy indiz;ing
hcad but alaborate ‘Al ends They ollen
hava amall, Bt lega fpratans),
seqreented bodits and have the
appraianzge of maggols. Same heve
Lyisiesd soinse ard anlennae. Trus Ties
Bz in @ varlety of haltats Inchading
mand medd ane! skones in Tast dowing
walar. They can silherbe canyivanuis cr
fillar feadars.




Scoring:

1. On the table below, circle the sensitivity scores of the identified insects.
2. Add up all of the sensitivity scores.
3. Divide the total of the sensitivity score by the number of groups identified.
4. The result is the average score, which can be interpreted below.

GROUPS SENSITIVITY SCORE
Flat worms 3
Worms 3
Leeches 2
Crabs or shrimps 7
Stoneflies 14
Minnow mayflies 6
Other mayflies 13
Damselflies 4
Dragonflies 7
Bugs or beetles 6
Caddisflies 9
True flies 2
Snails 4
TOTAL SCORE
NUMBER OF GROUPS
AVERAGE SCORE
(Divide 'Total' by 'Number of groups')

Interpretation of the miniSASS score:

Although an ideal sample site has rocky, sandy, and vegetation habitats, not all
habitats are always present at a site. If your river does not have rocky habitats
use the sandy type category below to interpret your scores.

Ecological category (Condition)

River Category

Sandy Type Rocky Type
Unmodified (NATURAL condition) >6.9 >7.9
Largely natural/few modifications (GOOD 5.8t06.9 6.8t07.9
Moderately modified (FAIR condition) 49t05.8 6.11t06.8
Largely modified (POOR condition) 431t04.9 51t06.1
Seriously/critical modified (VERY POOR <4.3 <5.1

Send your results to minisass@ground-truth.co.za to contribute to a developing picture of river
quality in SA. miniSASS is available from Share-Net, PO Box 394, Howick, 3290.



mailto:minisass@ground-truth.co.za

Tel (033) 3303931 extension 124/143/144 or download it from www.ground-truth.co.za

Report

1. Write a report on the findings of this water quality assessment. Your report

should take the form of an experiment, with the following headings:
Aims

Objectives
Methodology
Results
Discussion
Conclusion

Your discussion should include possible causes of poor water quality, if this is
the case. Or, if the water quality is good then reasons for this should also be

given.

Criteria to assess learners during this life sciences lesson

Criteria

Outstanding

Meritorious

Satisfactory

Adequate

Partial

Inadequate

The learner
complied with the
instructions given
by the teacher.

The learner
collected
invertebrates and
added the datato a
given table.

The report covers
the relevant
headings.

The report is written
logically, using the
learner’s own
vocabulary.

The report
demonstrates that
the learner has
grasped the
concept and
importance of river
quality



http://www.ground-truth.co.za

ACTIVITY TWO: CLIMATE CHANGE IN SOUTH AFRICA

During this GEOGRAPHY lesson, learners look at the impacts
that climate change may have on the water quality within
South African rivers and resources.

Give learners a copy of the article “Climate Change: The Last Straw for
Communities at Risk?” on pages 5 to 9 and let them read through it. Explain
terms that they may not understand.




CLIMATE CHANGE:

The Last Straw for Communities at Risk?

Much has been said about the potential effects human induced climate change will have
on Southern Africa, its biodiversiy, its waler resources, the economy of the region and
the health of its people. However, this phenomenon is only one stressor in the lives of the
area’s most vulnerable communities, and should not be viewed in isolation, experts warn.

081 scientists agrea that
climate change is happen
ing, ond will continue to hap-

pen in the foreseeable future aven if
the global gasz emissions resporgible
for this phenomenarn ara curlailed
sigrificarthy in e shorl Lo mediorm
torm. According to South Africa's
Maticnal Cmate Change Responss
Strateqy, approved by Cabnet in
Septernber 2004, thare is now maors
conlidencs than sver befora that
gt clirmale chargs is a threst o
gustainahle davelnpmant, especially
in daveloping countrias, |1 could

Lani Holtzhausen reports.

undenmine giobal poverty aleviation
efions, and have severe implicaticns
for food socurty, clean watar, energy
supply, envircnmental Fealth and
Faman sattlemants.

Remaarch funded by the Wator
Resacarch Cammission (WRC) haz
canfimed thiz, with cradible regional
projpctons mads avalable using the
letas: genaral crculstion models, a2
wdll g5 regonal climate modsals and
emprical downscsling fechniques.
“This i3 the closest we have ever
come in South Africa in projacting

exactly what will happen to the

region as a result of climate change,”
reports Prof Bruce Sewitson of the
Climste Systems Analysis Group at
the University of Cape Towr. Tha
other universities who participatad in
thiz collaboraton were he universi-
tiza of KwaZulu-Matal (KZN), Prataria
and Witwatersrand (Wits),

HIGHER TEMPERATURES,
LOWER RAINFALL

The country as a wnole is projected
to kecome warnar, with the highest

Thie Watar Whieal JaruangFennsny 2006



ik:) CLIMATE CHANGE

inzreases in fhe inleon noressass

in lemperature is giready baing ex-
perlenced, with 2005 expected to

become the Warmest year an econg,

of MASE Ezilh Observalony

Land Sursea Temperatin differance [KI

=18 -8

beating 1998 as the warmest yaar yel
recorded. Higher temperatures mean
mars euaporation, which is progected
1o increass by 109 Lo 20%.
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“Increases in temperature
is already being experi-
enced, with 2005 expecled
ta hecome the warmest
year on record, beating
1998 as the warmest year
yel recorded.”

This iz nat great "ews for a country
zuch as South Africa which alreacky
hiag & highenizsk tnao imelic environ-
ment, with (o raintal! to runaff
conversion and a h gh inlerarnual
vanakility of climate. According o
Prof Fodand Schulze of KZN Lniver-
sity this implies increasad svapors-
ticn anc water [os5es from dams and
increased inigation demand as scils
will dry cut more chter. © [he impact
o chimate change on the waler sec-
or mign: be f2lt on the water sectar
zeaner than we thirl. We could soe
a slgnificent raduction in nunaff in

Laft: Furnna exnrnancen a histans
feArsave 0 203 Heee e dawlinne and
SUTHOD WNPCRACE af 2003 tarpaned o
fhe previaus v yeans de sfiown

COULD SA FARMERS SUE FOR CLIMATE CHANGE DAMAGE?

r the not oo distant future,

& group of local farmers lose
their maize crops due to a severe
draght. Thesy gooon o sue a
nurmber of international fossil fuel
companies for demagss caused by
human-induced global warming.

Improbable? Perhaps not, mair-
tains Mvlas Allen of the Cepartant
of Physics ar Oxford Uinksarsiny
Speaking via telaphons fink ai Lhe
Mational Clirmale Changs Confer-
enca in October last year, he said
that civil lishilty could be anothe:
wehicle for redistributing the costs of
climate change and redusing emis-
siong. “Thara is increasingly strong
gvicence for the human influence
on global and regional temperalure
changae,” he told delegates, ating

the examols of the 2003 Europsan
haal wavea which led to more than
L53%10-billion of uninsured damages
and betwesn 22 000 ana 35 000
heai-related deaths.

According to Alen, the confibution
oi past greenhouse gas amissions to
soime prasent climale risks, incud-
ing recurring droughts in southerm
Africa, may already excesd S0%

— the threshold for ciil tor acfana.
By 20130 mara than 5% of anthropo-
geric greenhouss gas loading will be
due to post 1980 emissions.

“Plaintiffs mus: shaw that, mora
prafaky than not, thair indviduesl
injurizz were caused by the risk factor
in guestion, &5 oppascd 1a any other
cause, 3o we musl ask how human

Tha Watar Whesl JanuanFebrany 2006

influence on climate has affected the
risk ol an exlrarme wealher gvanl,”
But whe will be the defendants?
Allen explaired that about 80% of
the prasent graennouse as emis-
aiong amanated from the products
sold by no more than 20 idenlilistle
companias.

Ciwver the comirg decace, both

the cast and insvitahility of climete
change will becomes clearer, fuel-
ling demands for cormpensation

for foegs and droughts, heat wave
damages and deaths, threals to
water supplies, coastal erosion and
rwrricanes, he mairtamed. "The risk,
evan if romote, of a succezshul clegs-
aution damages suil would have far
s impac] than any conoeivable
follow-up 1o the Kyato Profocol.*



CLIMATE CHANGE

certain areas n the wast of the coun-
try by as cary a5 20056," he says

A the same fime the eastern half of
South Alrica, especially the 2scarp-
menl 2d castward is likely o
bacome vethar, with mara fairy days
and increases in rainfall intangsity,
whizh heve implizations for, far
exarnpile, soil eroaion and floosing
On the pesitive sica, his might resull
in graates grourdwater rachargs,
The interiar regions to the west of
the: epstern escarpmeant shaw mone
ambiguaue changas in rainfall, with
soima parts likedy to exparianca slight

increases and other slight decreases.

Warrying, Dowever, i€ that maost wirtar

manths in the Wastern Capa shaw a
dryirg trend. This is consiztent with
the suggestions that the region wall
expeniance weaker frontal systems
whase cone will be lurther south than
at presant. Thesa are ak=o suggas-
tions across fhe coundry of increased
inter-annug! varigoility. This means
we are likely 1o see mare floods and
drougnts, with prolonged drv spelis
bzt Tollaveed by interese stoams

Al gspects of the water sector will be
affected, including water supply, the
inaicance of watarbome desansas,
and aven the Ecological Resane.
South Africa might even have to re-

negoligts its intemational water agrae-

s wilh ils neighbours with whinm
it shasas 70% of Its water resources.

VULNERABLE
COMMUNITIES

But clirnata change is not onlby about

changes in the earh system, it is also

abaout the impact of these changeas
on vidnersila communibies, Actor-
ing 1o Prof Celaen Vogel, Profezsar:
EMW Chalr In Susialnabillity at Wits,
research into climate change has
bean kargely ore dimensicna o
data, “For many, the facus thus far
has bean on the projected impacts
of climate change, for cxampls. on
the erwircnment, human health, and

WHAT THEY SAY ABOUT CLIMATE CHANGE

Urrom Impraved disastsr rranagearmeant
and emergancy response planning to
the decisions we make about the materials
o bwild our houses, climate change will re-
guire adactation in aimost &l spheres of ifa,
- Miniztar of Environmental Aflairs &
Tourizm, Marthinus van Schallowyk

L 2 run the risk that our grandehildren
and great grandchildren may not be able to anjoy 1he visual splendour
af the fynbas of the Westerm Cape or the daisies of NMamagualand,”®
— Miniztar of Minerals & Energy, Lindiwe Hendricks

I;&"nu:r' neglacied aspect of climate
shanga underslanding is the rola hat
Iha continuing and pervasive povarty that
affiicts more than a third of the peogle on
this planet has on climate change, and
fhe impacts that climate change will in
furm have an the maest marginalised in he
glotal confext.” = Minkstar of Sclanca &
Technology Mosibudi Mangena

“Clirna'.e change is a serious risk to poverty reduction and threatens to
wneln ddecades of davelogment affacts " — Mingster of Agricullura,
Thoko Didiza

H & have learned 1o ve with the fact that cur watar regources are scarce

and highty wariable in space and
time. Mow we will have to laarn to adapt to
a climata that is already changing and will
continue 1 change - possitla for 100 years
= iregpaciive of how successful we are in
reducing emissions of greenhouse gases nio
the atmosphere.” — Ministar of Water Affairs
& Forestry, Buyelwa Sonjica

scenario and requine an effectva
neseonse. In comimuinities where
access o clean water is already a
problern, & slight decreage in rainfall
has an amplifid effect, ‘or 2eample
B0 alimate changs will become an-
olher sirass that cities have o caal

water rescurcas. We need & mult-
facated approach to climate change,
focwsing particularty on the human
dirnansion of this phancrmenon.”

Itis befieved that the impacts on both
rurad and urben corormdrilias, parfico-

larly in the - abeonoe of effective sk
reduction stralegies, are expectad to
ke significant in a changing climate

with, along with growing informal
settlements, poilution, poverty. and
Faalih isseas, o rams bl = ew

The Walar Wheal JanuangFebruary 2006
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Cier condiinons execarbaip Dy ciroale changs could ses the Cape West Caast and Namaoguaiand s fioral splendaur
DECGME & fare asCuTance,

“The most pressing chaflznge &

1o sirengthen the social, esnnomic
and erwironmental resilience of the
poceest and most vuineralble agemst
climate change snd varizhility,” nofes
Prof Vogel

COMMUNITIES IN PERIL

Tha WRC res=arch emphaszised this
with two case studies undertaken on
the vulnerabilizy of communites to
climate change in the Thukela catch-
mient in %€M The one case study
was undertaken in the small szale
community of (rmgation farmens at
hddan whila the other was dore in
a largo-scale commeorcial sugarcans
farming commurity in the area.

FZM has a lorg histary of pas:
climatic strazs eventz, and It s pos-
sible that the arsa may experience
[ulure dirmale stressas. In addition
saverd faming and other Ivolincods
in I area are resource deperdent,
willy rmany reguinng water for smal o

The Water Wheal JanuanyFabruan 2006

larger-seals agrioullural acivilies.
Tha aras is aan characierzod by
high levels of paverty and other
siresses, including HVAIDS, malaria
anc chedara

“The impact of climate
change on the water sector
might he felt on the
water sector sooner than
vie think. We could see a
significant reduction in
runoff in certain areas in
the west of the country by
as early as 2015.”

The case studies showed that how

a communty deals with the rizks of
cdimale change iz dependant on the
contesd inownich that community finds
itsalf at the b, including the man-
rer 1 whic e community gans

access 1o resources, haw well they
are linkec o development actvilizs
and, more critically, how those sctivi-
tias are inzzidtionalised.

I Bddidzn, whizh iz already prone

to drowghts and flocding, rezearch
showed rathar than climate changs
belng thie key and overarching
‘driving’ ar ‘ziress’ factor, there ware
several mullipla strassors that
erbercecd vilnerability and con-
atrainec adap:ive capacity of the
small-scals tarmers 1o Climare
chiange. Thess include lack of institu-
tional crganization, lack o acoess o
imformatian ard brosdsar govemance
imgUes relgled with relevant authcrtes

The commercial farmes, on the other
hand, werg almost just as wulnerabls,
witn maras-cconomic and related fac
tors, ircluding the low price of 2ugar,
the strang local curancy, kegizlation,
T distributicn, nigh ingut costs and
Iahair insas - ankansing ther axpo-
sure 13 climate vaniakiliy.



CLIMATE CHANGE 3

It is essential that all of these sras-
5072 are laken into account when
mgessing the valncrabiliby ol Tarmses
arc when implemanting plars for
aEsistancs and doweloomant, parl-
cLiarly (T auch évenls increase in
frequency and magnilude, the
rescarch todm concluded
“The most prasalng
[:l'lﬂ"ﬂl'luﬂ is 1o stranglhan
the social, economic and
environmental resilience
ol the pnnrnsl and most
vulnerahle Hgﬂil'lﬂ climate

change and variability.”

AL SIW neeos b Do dane o orodec! vilnaralie Comminiies 2gainst e

sfcfimats chan
The South Afican govemment as onsEug of cimats chanpe.

Indicated il conrmitimeant e assist

Irg 18 caunlry acapd and prepare for
climate change. However, 1l iz clear
froem this rescarch that one size will
mat fit all wher dasigning fulure insti-
wiicnal and 'acel respanse intenen-
e b enhance adaptaton to chimata
wariaaility in tha hort e and climate
change in the langer term,

It = sartain that whils he piciurs is
slowely becoming clearsr, we are a
lzngy way off from knowing all thers
i& 1o know froen thig phanamenon
that is climala change, We car do
lithe o cortrat thee U ming arc
inren&ity of the expected hazardaus
ayvents n the short ferm. All we can
hope for 15 10 Incresse aur capacity
ter nopie with ihe projectad extrems Woealher eeliegnlos Ditught aboul i a5 ncreassd foon
climatic everts, and increesing ing, s gy ane of the steeses vuinerabls commonites in whan areas fave o
clirmalic: variat iy, 11). deal with

by chmate changs, &

NEWSFLASH = NEW BOOK ON CLIMATE CHANGE IN AFRICA

Acn:v oiibcation an cliraks gleoal change research i sun-Sanaran - mants of water carbon and nitroaen:
amge in Affica s due to be Africa ever [ lasl law years, sccording Prarmpodt and Larnsanmalions; giooal
Craibalisne] s year. ter EditarLuanne Citer nf the Clirannl- ohanne iTaestE; the wingrabilitg of

ooy Fesearch Group at the Uinhersity Africato global change and the ad-
Fanded =y the organisation, Systam ol Ihe W eatasrand. Sealuring aulbors aptabong raguirsd (o adjus! o hese
lor Anabysis Hescach and Training frarn Alrics, the bnok will be presented changes, Formene mformation, vis
[START), the bock will e sn updat- In flve carts, namely past 3d presant picababwits as 7a or E-mall:
ad, reviewed, scientfic synthesis of climales; hurmean elaments; major ele- Lugnneiicro. bpb.wils,ac.za

Tha Warer Whael JanuzaryFebruary 2006

This article has been reproduced from “The Water Wheel” with permission.
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Report:
Write a report on the impacts that climate change may have on the water quality
in South African rivers, streams, dams and lakes.

Remember: Climate change is an extremely broad topic. Do not try to cover the
whole topic. Focus on a single topic, and a single region as climate change
varies from region to region (an example of a focus could be the impact of a
change in temperature and the effect that this may have on Cholera). Remember
there is much uncertainty about climate change, so you must cover both sides of
an argument. Sources of information: Internet; newer books (Climate change is a
fairly new subject); the Department of Water Affairs and Forestry; Google
scholar; climate related websites.

Your report should have the following headings:

Introduction

Literature review (Writing in your own words what has already been
established by other researchers, e.g. trends in weather patterns and the
effects on water quality).

Discussion (Discuss the differing views that you will have come across in
the literature review and give an opinion as to what you think may occur
based on the literature).

Conclusion

As a class:
Once the learners have written their reports, discuss climate change, focusing on
the potential impacts on South Africa.

Criteria to assess learners during this geography lesson

Criteria Outstanding | Meritorious | Satisfactory | Adequate | Partial | Inadequate

The learner was able to
acquire information
correctly and from relevant
sources.

The learner did not deviate
from the topic of water
quality and climate
change.

The learner demonstrated
coherent essay structure.

The report is written
logically, using the
learner’'s own vocabulary.

The learner answered the
question satisfactorily as
regards to climate change
and water quality.
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ACTIVITY THREE: METHODS OF WATER
QUALITY MONITORING

During this LANGUAGES lesson, learners look at an article covering
water quality and then do a comparison between this type of
water quality assessment and various other types. Following this
activity, is a comprehension.

Essay:

Read through the article on pages 12-14, ‘Diatoms — A New Dimension to Water
Monitoring’. Write an essay comparing water monitoring using diatoms versus
other water monitoring techniques that you may think of. An example would be
water monitoring using diatoms versus water monitoring using
macroinvertebrates. Research on this topic will have to be done using the
Internet, books, magazines, scientific journals etc.

Comprehension:

Using the article on pages 12 to 14, ‘Diatoms — A New Dimension to Water
Monitoring’, answer the questions that follow. The questions must be answered
in full sentences unless stated otherwise.

1. Inyour own words explain how diatoms are used to assess water quality.

2. Until recently, the use of diatom monitoring in South Africa has been non-
existent. Why, and what has been used in its place?

3. How do diatoms differ from other biotic indices?

4. In your opinion, is it better to assess water quality using diatoms or other
biotic indices?

5. Can diatoms be used to assess conditions in past river systems? Explain.

6. Can diatom indices be used on rivers that have stopped flowing, such as
seasonal rivers? Explain.

7. As far as human resources are concerned, what is one of the main
challenges in South Africa?

8. What happens to cosmopolitan species, which are tolerant to pollution, when
naturally prevailing conditions change?
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bow, Precarafing and Anakeds of
Diatorm Samples (WAC Repon Mo
TT 287/07)

»  An Wustrated Guide o Some
Carman Chidorn Spacies fom
Sowith Alrca (WRC Repor] Mo
TT28200)

To order any of these repors, con-

fact Pubiicaions af Tal (072) 330

0240 or E-mall: OroersE@wie.org . T,
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Criteriato assess learners during this languages lesson

Criteria Outstanding Meritorious | Satisfactory | Adequate Partial Inadequate

The learner
understood the
vocabulary used in
the reading.

The learner was
able to answer
guestions without a
significant amount
of assistance.

The essay written
was concise and
focused in its
content.

The essay was
written logically and
showed that the
learner had done
some prior
research.

ACTIVITY FOUR: CONSERVATION OF WATER QUALITY

During this PHYSICAL SCIENCES lesson, learners look at
some of the abiotic (non-living) factors affecting water quality
and how this may influence the system as a whole.

Make copies of the following article for each person in the class.

Temperature:

The thermal characteristics of running waters are dependent on various hydrological,
climatic and structural features of the region, catchment area and river. Running
waters in regions of seasonal climates exhibit daily and seasonal temperature
patterns, in addition to longitudinal changes along a river course. All organisms have
a temperature or range of temperatures at which optimal growth, reproduction and
general fithess occur. Changing water temperature may expose aquatic organisms to
potentially lethal or sub-lethal conditions. Anthropogenic (human activities) causes of
temperature changes in river systems include those resulting from thermal pollution,
stream regulation and changes in riparian vegetation. An increase in water
temperature decreases oxygen solubility and may also increase the toxicity of certain
chemicals, both of which result in increased stress in associated organisms. Many life
cycle characteristics of aquatic organisms are affected by temperature, i.e.
temperature is the cue for migration, breeding emergence, etc. temperature changes
affect metabolic processes and life cycle patterns by altering reproductive periods,
rates of development and emergence times of aquatic organisms. Differences in
temperature tolerance amongst biota, regional and seasonal temperature
differences, should be considered when establishing guidelines for the management
of water temperature in rivers.
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pH and Alkalinity:

pH is determined largely by the concentration of hydrogen ions (H"), and the
alkalinity by the concentrations of hydroxyl (OH"), bicarbonate and carbonate ions in
the water. Addition of acid or alkali to a water body alters pH. Since pH is a log scale,
a change of one unit means a ten-fold change in hydrogen ion concentration.
Furthermore, in very pure waters pH can change very rapidly because the change is
determined by the buffering capacity, which in turn is usually determined by the
concentration of carbonate and bicarbonate ions in the water. The pH of natural
water is determined by geological and atmospheric influences. Most fresh waters are
relatively well buffered and more or less neutral, pH ranging around 6-8. pH
determines the chemical species (and thus the potential toxicity) of many elements in
water. For instance, Aluminum is mobilized following acidification. Changing the pH
of water changes the concentration of both H" and OH" ions, which affects the ionic
and osmotic balance of aquatic organisms. Relatively small changes in pH are
seldom lethal, although sub-lethal effects such as reduced growth rates and reduced
fertility may result from the physiological stress placed on the organism by increased
energy requirements in acid or alkaline waters. Human induced acidification of rivers
is normally the result of industrial effluents, mine drainage and acid precipitation.
Alkaline pollution is less common but may result from certain industrial effluents and
anthropogenic eutrophication. The effects of altered pH on riverine biotas have been
investigated by means of toxicity tests, artificial streams and field studies. Such
studies indicate that a change in pH from that normally encountered in unpolluted
streams may have severe effects on the biota but that the severity of the effects
depends on the magnitude of change. Some streams are naturally far more acidic
than others and their biotas are adapted to these conditions. Water quality guidelines
require that the Target Water Quality (Target Water Quality is the desired state of the
water quality found in a river system) ranges for pH be stated in terms of the
background site-specific pH regime. Guidelines are thus case- and site-specific and
take diel and seasonal variation into account. pH values should not be allowed to
vary from the range of the background pH by >0.5 of a pH unit or by >5%.

Source: The Effect of Water Quality Variables on Aquatic Ecosystems: A Review. Dallas, H. F. and Day, J. A,
2004. WRC report no. TT224/04.

Activity:

1. Explain how temperature, pH and alkalinity may affect macroinvertebrates if they
are exposed to a significant change in these factors.

2. Choose one or two aquatic macroinvertebrates and do some research to find out
what conditions they are able to tolerate. Use the miniSASS identification sheet
on page 2 to choose your macroinvertebrate.

3. Why is pH able to change very rapidly in very pure waters?

4. What determines pH and alkalinity?

5. List some anthropogenic activities that will influence water temperature, and
explain HOW these activities will influence water temperature.

6. List some functions in organisms that are reliant on temperature.

17



Criteria to assess learners during this physical sciences lesson

Criteria Outstanding | Meritorious | Satisfactory | Adequate | Partial | Inadequate

The learner understood
the vocabulary used in the
reading.

The learner was able to
answer questions without
a significant amount of
assistance.

The learner was able to
explain his/her findings in
a concise and logical
manner.

The learner was able to
conduct his/her research
without a significant
amount of assistance.

ACTIVITY FIVE: IMPACTS OF DAMS ON RIVERS

During this LIFE SCIENCES lesson learners will look at
the impacts of dams on organisms downstream, and whether
it is necessary to have a dam to meet growing demands.

Make copies of the article on pages 18-20 “Study Tests the Water for More Efficient
Products” and give one to each learner to read.

Activity:

The article discusses water conservation and how there needs to be an improvement
in the water conservation in South Africa as a whole. The future number of dams in
South Africa is determined by the water demand, which in turn is determined by the
amount of water that can be conserved

Discuss as a class:
Are new dams a necessity if water is conserved and properly managed?
How can water conservation standards be improved?
What possible impacts do dams have on organisms downstream with regards to
water quality? (Hint: Temperature differences; pH differences; sediment content).

Scenario:

Cape Town currently does not have enough water to meet their needs. Therefore the
city has commissioned the building of the Berg River Dam. You are a biologist and
have been asked to assess the impacts of this dam on organisms downstream of the
dam. Research the potential impacts of a dam on downstream systems. You do not
necessarily have to do the Berg River Dam. You may choose a dam of any
significant size and research impacts that this may have on the downstream system.
Sources of information are: libraries, the Internet, journals, magazines, newspaper
articles.
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Water conservation

Living in an increasingly water-stressed country, South Africans need to
become much mare water efficient. This is one of the recommendations from a
recently-completed study funded by the Water Research Commission (WRC).

acfiticaally, waler corde ming
Tpln::-‘_‘iucts. such as oikets, showers,

wiazhing machines, dismwsshers,
baths and taps have been cesignzd
with functionalicy, assthencs and coerin
=ind. Little attensSon vwas paid b hiow
rwuchiwater these iterms used

Hnsenier, global concesns such as
burgecHing peoaulaticn gromwth and

1ap d urbanization amid increasad water
oAt Ty has prom ated rhe reatization
That warter car na longer be vsad with
reckles: abandan, send sparked mvest
Qetians i wave of us'ng water mare
approprisely and effidernt v

Thame ars mariy exarmples of wate
dernanc maracement and water con-
wErvation campaig s that have been
implerented araund the werld, the
rity o Spamie In the LIS, Bnr example,
has reduced its walter consumption

Loy 13 esachy war coveer Wb Last 23 ears
despte 3 23% increase 4 its population.
Ir southern Afrca, the ity of Winchnek
has mznaged 1o reduce the averacs
rensumption fiom 330 P per perser S
day 10 220 B per personyday aver 12
luest 3G wrwrs.

Closer te homne, watar consereation
pregrammes caried cut in the vasdous
rmusnicipalites supp ed by Fard Water
hawe seen the annual growwth rate in the
water sipply 1o the warer bioand's sug-
pry ar2a educe Torn 33% Lo virlually
2ora owet the 2t three yEsrs, desoite

a conurrent 3,3% population growth
rate, Cape Town, which has been
thicragh several youars of water stross

i the lagt few years, has developed a
hidistic water conseTuation stategy,
which incluces the gromu lgation f the

Left: it is relatively sasy and inexpensive
o swaop oot showwer BItgs with morg
waterefficient peaducts

ST Comnprelensive waler consenw-
tior kylaws in Sodth Africa.

TreW3L-commissaned stxdy, can-
ducred by Fartners in Dewsapirmaat
IFILY, incl uded sour surveys in arder
to.gauge the status and use of water
efficiert devices in South Afica, Fastly,
commencial and irstitetianal setings
such as hatels and hostely wene nesti-
gated; seccndly. the suppliers of plumk-
ing Friings were stur & thirdly the
anchitecmural professiar was surveyed;
and Tinally Lhe krewledge and allilide
of 1 £25 heere cwvners in ter towns 2nd
cithes acrpas Sauth Arrica were fesed

IMCREASED AWARENESS

Accordirg to praject l2ader David Still
the studhy fou 7 clear evidence that
warer =ficlant deices are bacoming
mese comme, From the Uity of Cape
Toweits pragrammu o repace all $w
automatic flusk ng urinzls inpubl ©
biuildings and install Kippn Bag displace-
ment devcesin all the okd large capas Ty
sehol teaailet cistemms, Latke soplist
cated infrared operating taps and Linal:
“hat are kecoming standard at airports,
e 15 @ move TowEnds water saving
and water efficiency” ke says.

“We have the legis-
lation and policies in
place, however, we

lack the capacity to

drive the process.”

apeak ag at tae T I Anmeal Water
Dlistribzaticr. Anabsis (WD) Conder
enge, held in the Krugsr National Park
e st €71 nated that e lznger
Fratel groups wene sigiirg on Lo

ernaranimental [ RTINS, DN ol
whote componerts s sustainabie water
usE, ane that thare were Pncnuraging
exam ales where unhversity hostels and
ather public buildings ware beirg ot
fitsed with water-saving cisterrs, taps
ard showwers,

Eovre of the west cffenders B bigh
Wl mage 48 gavernmert build-
ings. Forexamp's, amang the 50 hegh-
£t water users n Pietemaritzhag,

in Kwaduby-Matal, 2re several public

e by which dionet hawe boardieg
estab’ shimeats. It is thersfore fel ;e
21ate shoubd fz48 the ez by ensurirg
its b idings are 25 water efizient as
peasitibe. Thig would have an impaclan
the civil serdice, which empays cwera
millon peoole, ard the papulat on st
lzrge whizh wauld s2e the State lzading
by ewarniplelsald Srill

LOCALLY AVAILABLE
PRODUCTS

The irc-gasing market share of waler
eflicion | dinices s apparcnt an the
shioweroom ficors of the maor plumib-
Ing suppliers. This Is almnst inosplee

of tha supollers, whie as 2 rule danot
push water aficiercy. “The reasan
aerated taps, dual flusk toilets, water
afficiert bzths, pasins and showers are
Inceezsngly beinig scid, i that these
are becoming the standard in the
couritries of mdnalactue o Euroge
and the Ezst. While South Africans are
sometimea sl warny af sie-litee flush
wilers these, or even more afficient
desigrsa e now the staraard in

oarzs of the U5, the UK and Europe,”
renorrad Sl

Accarding fo fay Bhagesan, WRC
Director; Water Lise and Waste Man-
agement, lack of strang erfarcomont
and regulation remain the g reatest
challenaes in South Afrca, “We have

The Water'Whes! Movembereremiber 3008

20



P8 Water conservation

MAIN RECOMMENDATIONS FROM THE STUDY

Government must lead by
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there shauld be canvergence
across municipalities

I: weculd help if there wes more conser-
4UE DEwaEn munic aalines on waker
Eanas, paarbiculon y in the vase of o lage
cor aroatlen such as Gavteng, which
spars sevsre anicipal jursdict ons

Building codes and bylaws
must converge

Eiylawss relating ta the typees of shinwers,
baths ard tolles Installed In Fowses ama
reafly onhy enforces ole Tor new hausng
stuck, and even then it szerms uniiiely
That municipalities Fave encasgh buildirg
s oS bodo ihis work el el by,
v et b far simpler 1o insoect ar the
e, (8. 10 cantrol what picdiacts ane
soid by the plumbl~g suppliers,

& sactior needs to be added 1o the
il g Lo e fo bring it line with
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miadern water efickent goad practice.
Il it weas clane, then she suppfars and
soecfiers wouhd be b e 1o follaw with-
it wirrany Thak they are ol al ling
with standand practice.

Retrofit programmes with
rebates (where appropriata)
should be encouraged

In South Africa theee are many . ons of
poor oeopie whaoana not raquired to gay
fiar their weater L apaky. Wil the officia
prolicy uighedive is thal s b Tamily shoold
€7 a ligline amear T of water of 6 k2 free,
inscme urbai 2neas e raliny s that nn
water is peld for For peopa inthese 2eas
herg 15 N insersive 1 Conserve Yaater

I s areas, It wray payd moncipality o
Irtarvens with scermes 1o remofil water
pfficient devicas, even irtha full costware
T o b by the: 'n|,|r|i|_'i|'_hj|'ltj|-'.

Water supply pressures must
be decreased

Waler sLpp y Erissunes in Sauth Africe
are, In cereral; far above intemational
norms. Mo more thar S bars of pres-
s s noeded for Jomestic wates sup-
Ely, ang o gniZipalities waulg save bath
themsehies and Pheir cosianmess maney
iFemey took steps 1o reculate the pras-
tuge in thelr systerns down to this leve

Informative hilling

Even educated customens take liTle time
1o atTEmpt to understano ar anz yEe
their ot ‘tw bills, which wwplcally combine
water, ¢lecticity, ef me remcval and
Sevuane Charges, Wil modom techngl
agy i weakd be possible winc ude
simple graphiceformation, suck a5 a
graps showi g hiows water consumpsen
has varied fram manth o month fos the
last 12 mentns, Wit sudh sasy 1o read.
visual infarmaticn, comsumers can be
freane easiby sieried (o ko o wastage
onthalr propertles,
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Water conservation

the legislarian and pelicizs i place,
huesinver, woe lack the capacity to drive
the pracess” Bhagean believes moe
th e reeds Lo come frome the broadics
society, sirce water wastaqge affects

us gl Ineffoient use of valer s a bad
tisease wiich car seveely mpact our
water s=curly in firuee”

ANTIQUATED BUILDING
CODE

Whilz there is some Svidere that

Gl iecls 3% oy i 0w ds an sware
ruess of sustainz ale waater use, the build-
| prafessian in genera is stll guite
canseryative, wilh g strong terdency o
stick totriad and tezzed products "his
secror 15 qualded stronnly by vhe b ild-
i%g code ane the view of responcerte
o the survey was cenerally that only if
thie b idird coides were chznged wiald
e consicers implesrenting mone water
Sawing devices,

“The penetration of water
efficient devices into the
South African domestic
market is going to be slow
and gradual, probably
taking a generation or two
to become the norm.”

Thersfore ane of the moorimendaticns
fram e study s that a secton needs 13
b= added tothe iy Codke 1o bring
i Inte line with modern wemer eff tient
gooc practice end legislathon " this
wias done, then suppliers and specifies
would e alie to follow withaut warry-
Ireg rhaf they are-out of lire with stang-
2ol pracTice) saiel Still,

FINANCIAL
CONSIDERATIONS

Tre 1 428 hurnpowenzes surseyed camgs
f-nm 2 ramne of sacin-economic aack-
Jroands in ten south African cities and
torws. A total af 2996 of these hamenen-
=% Indicated that they alieady had a ledst
ane wiater efficient devicein the homs.

WHAT I5 A WATER
EFFICIENT DEVICE?

A water efficient device is
one which serves the same
function as its standard
alternative, without any

reduction in performance,

while using less water.

Tecally, only soout 205 of the iesoond-
emily in the everage twwn belioved they
might posslaly use fon muenwaren, bt
siorficarty mone inearly SO have cor-
sickred reducirg their watsr consumpsion.

Accardding 1o the study, the faztan
which preveant peogle from insta ling
water efficent devices indade 3 lack

of kncwdedge about warer efficien
devizes, the fzer S48 they migat not
cintheir own homs irentingl, oo that
they canrat affond to reake changes,
aimang wehiers, "Carworssly the condi
tins which wainild perasade pecple m
micwve to water efficient devices include
arnincraase in Lhe price of wates, i
rebates were affersd for the Installz on
cf water savings devices, if Then wers
viaber restrictioes, if -yey had a better
urderstardirg o water efficien; devces
and if the use of Fosepipes was banned”

WEERES T MELES 2CCN0TIE SENSE
Lo instal waster eflicienit
devicas In new oui dings, the
sconemics of retrafitting water
elficie il devices 0 existing
housing =tork I= very variables,
depend g on he device and
s=tting in guestion. the praject
tean fcunc

The quicksst and cheaoest water
alfice oy mebiulit rneasure for

the cinmestic market |5 the aer-
aned showver nzad I relativey
g5y dnd insxpensive to dwap out
sanwer firings and these wil

Marry water efficient products are now
avaiiabie on the market,

tyaically pay for themselves in water
s3vings ina few vea s noted Still,

Heswewnr, 172 gconerr cs of changing
aut toilet cisterns nd pans is rather less
ATrActive, unless e are in a sellirg
whice Sy ane used Oy mars users TEn
wrrild ne fannd |~ the awerane Home
Tor this reasc, large-scalke changes to
Lhee exisling housng stock are urlikely,
27 thersfoee the peretiarion ol warer
sFiclent cevicesinic the Sourh Afizan
domestic rarket i gong ta b2 show and
gradual, probably takivg a geasration or
twin o Become the norm" repomaed Sl

T order the reaort. The Statws and

Lise of Drivking Woter Conservation
and Zavings
Digwices in the
Damestic and
Cammarcial
Eaviranments
in Sowtn Africa
[Report MNo;
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This article has been reproduced from “The Water Wheel” with permission.
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Criteria to assess learners during this life sciences lesson

Criteria

Outstanding

Meritorious

Satisfactory

Adequate

Partial

Inadequate

The learner
understood
the
vocabulary
used in the
reading.

The learner
contributed
meaningfully
to the
discussion.

The learner
was able to
explain
his/her
findings in a
concise and
logical
manner.

The learner
was able to
conduct
his/her
research
without a
significant
amount of
assistance.
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