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FOREWORD 

In 1996 a staff interchange was arranged between the NSW 

Department of School Education and the Environment Protection 

Authority. The aims of the interchange were to promote professional 

development for the participants and to produce a curriculum support 

document. Ross Tanswell from Kanahooka High School worked with 

Debbie Maddison from the South Coast, Environment Protection 

Authority, gathering data and analysing material which could support 

the new Board Mathematics syllabus. The new syllabus in Mathematics 

(Standard) Years 9 and 10 devotes a whole teaching and learning theme 

to Mathematics of our Environment. The interchange participants 

trialled the material with Years 9 and 1 0 students at Kanahooka 

High School. 

With the support of other mathematics teachers, the Mathematics 

Consultant from the Wollongong District Office and a number of other 

educationists and l!-""'PA officers, this document was then developed to 

assist teachers statewide. 

While the activities and information were developed with the 

Mathematics Years 9 and 10 Syllabus in mind much of the material 

would be appropriate or adaptable to other mathematics syllabuses. 

This joint publication of the Environment Protection Authority -and 

the Curriculum Directorate of the NSW Department of School Education 

has been developed to assist in the teaching of mathematics and to 

support the integration of environmental education across the 

curriculum. 

At a time when numeracy is an educational priority and care foi the 

environment has high public support~ it is anticipated that the material 

in this document will be of great value to schools. 

Lindsay Wasson 

Director of Cu'rriculum 

NSW Department of School Education 

Graeme Head 

Director, Education and Cornrnunity Prograrns 

Environment Protection Autlwrity 
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INTRODUCTION 

Rationale 
Th e new Mathe mati cs 9-10 Syllabus will be introduced in 1997 fo r assessme n t in the School 
Certificate , 1998. One of the foc us areas of thi s syll abus is "Mathematics of our Enviwnment ". 
To suppor t thi s, and to assist teache rs wi th the imp le mentatio n , this unit h as been 
produced as a guide to integrate environme n tal and ma the ma tical con cepts. T he the matic 
conte n t for the mathe mati cal syllabus looks at popula tio ns, th e school e nvironme n t and 

the gene ral e nvironme nt. T he uni t aims to raise awareness o f e nviro nme n tal issues and the 
n eed to take care of the e nvironme nt by developing mathe matical skill s in the contex t of 
environme ntal investigations. T h e examples and activities in this publication sh o uld also 
stimulate ideas fo r in tegrating e nviro nmen tal education and mathe ma ti cs concepts in a 

number of other mathe matics syll abuses 7-10. 

Who is the unit for? 
Th e curriculum suppo rt material in this document is m ainly inte nded fo r th e e nvi ronme n­

tal th eme within the Mathem ati cs (Standa rd ) 9-10 Syllabus. T his syllabus ~ay be a useful 
resou rce for o ther teaching and learning units with a n e nviron me ntal foc us which will 
e nsure studen ts receive a balan ced , th ough tful and p roble m-solving approach to conte m­
porary e nviro nmen tal issues and .th eir inhe ren t complexities. 

Aim of the unit 
An unde rstanding of the new Math e mati cs Syllabus and th e Environme ntal Education 
Curriculum State ment (1989) will e nsure th e re levan ce and approp ria te ness of the 
resources. The objectives of these resources are to provide : 

• an e nvironmen tal pe rspective to Mathe matics (Standard ) Years 9-10 and, to some 
extent, a pe rspective for o ther ma the matics syllabuses 

• a stimulus fo r teacher and studen t interest in explo ring th e e nvironme n t as a prac tical 
context fo r the developmen t o f ma th ema ti cal skill s 

an accessible and relevan t teaching and learning resource 

a fo us fo r the in-service educatio n for p rofessio na l develo pment of teache rs linking 

and the e nvironme n t 

• opportuni ties fo r the develo pme nt of kn owledge, skills, attitudes and be haviours 
which pro mo te a con ser vation e thic. 

< 

Outcomes 
This uni t sho uld e ncourage studen ts to think about aspects of the ir e nvi ronment tha t they 
value, h e lping the m to develop skills in e nvironme nta l man ageme nt th rough involve men t 
in determining the quali ty of th e ir local envi ronme n t. Studen ts will develo p the ma th­
em atical skills necessary to collect data on aspects o f th e environment, an alyse su ch data, 
and make inferen ces from such analysis and, in turn , develop an understanding of sui table 
waste minimisatio n practices which can be undertaken a t ho me and a t sch ool. 

How to use the unit 
Each topic ha.s a numbe r of ac tivities and exercises which can be carri ed out by students 
indep endently, in sm all groups, o r by the whole class. The ideas presented can be applied 
to a wide variety of teaching styles, situations and stages of student development, and 
teach e rs may select ac tivities accordingly. 

Time required 
Each topic is designed to take o ne week fo r the ave rage stude n t group but it can be vari ed 
to suit each teach er's require me nts. 
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UNIT OVERVIEW- showing issues to be covered 
within the theme 

'"'~ 
Composting 

I ~ 
Mathematics of our environment 

Wa.ste less 

~ 
Biodiversity and 

eco-systems 
Water usage 
and waste 

~ 

Worm farms 

Audits and 
surveys 

Learning Experiences 

Thro ugh th e th e me, Mathematics of our Environment, stude nts should develop a n 
unde rstanding o f the three m<uo r the me - in the new syllabus, tha t is: 

· Populations 

Lea rn ing expe ri e nces sho uld provide th e o ppo rtunity fo r students to: 

• 
• 

• 

• 
• 
• 

• 

use samp li ng techniques to es tim ate la rge numbe rs, e.g. crowd size 

se t up numbe r seque nces re fl ec ting po pulatio n g rowth , g ive n ce rtain assumptions 
(e.g. ever y m inute , a bacte rium d ivid es into 2) , and ex te nd th e patte rns 

fo llow and co nstru ct ru les fo r describing patte rn · and seque nces usin g natural 

la nguage 

desc ribe simpl e patte rn s using na tura l la nguage a nd algebra 

interpre t data fro m tables and graph s o n a n ima l o r huma n po pu latio ns 

re present da ta o n a n ima l o r hum an popu latio ns, using tables a nd graphs, and make 
predi c tio ns for th e ir future 

use simpl e rates to compare g rowth a nd declin e of popu lations . 

The school environment 

Learnin g ex perie nces shou ld provide th e o ppo rtunity fo r stude nts to: 

• 

• 

• 

• 

• 
• 
• 

ma ke rea:o nable estim ate o f le ng th s and pe rime te rs in th e schoo l e nvironme nt and 
use measuring tools to fin d ac tual le ngths and perime te rs 

make a square me tre and use it to estima te a nd subsequ en tly calcu late the num ber of 
square me tres o r fl oor space in the classroom 

measure le ng th s accura te ly and work o ut fl oor a reas of d ifferent rooms or pa rts in the 

schoo l 

ma ke a cubic metre a nd use it to es tima te an d ubseque ntly calcu la te th e vo lum e of 
the classroom 

co mpa re th e vo lu me o r diffe re nt classroo ms 

crea te simpl e scale models o f school bui ld ings 

draw d iffe re n t views o r bu ild ings (e .g . side, top, fro nt, back views) . 
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The general environment 

Learning experien ces should provide the opportunity for studen ts to: 

• recognise th e Fibonacci seq ue nce and relate it to similar arrangeme n ts in nature 
~ 

• extend the Fibonacci sequence and describe the rule in words 

• use a calculator and tabulation to work out the ra tio of pa irs of successive terms in the 
Fibonacci sequence 

• determ ine an a pproximatio n for n from the circumfe re nce and diameter of objects 
with a circular cross-section 

• use the formula (C=nd) to find the circumfe re nce of circula r objects, e.g. the g irth of a 
tree after estimating its diam eter 

• use the formula (C=nd) to find the diam eter of circular objects after measuring the 
circumfe re nce, e.g. find the diam eter of trees o r power poles afte r m easuring the g irth 
(the girth of a tree is usua lly measured 1.3m up from the base) 

• substitute into formu lae re lated to aspects of the e nvironment and solve any resu lting 
equa tion 

• esti mate and find he igh ts of objects within th e e nvironment, e .g . trees, fl agpoles e tc 
(using a sh adow sti ck and simi lar triangles, o r a clino meter) 

• interpre t d ata o n a n aspec t of the e nviro nment, e .g . ma nagem ent of forests o r use of 
trees for pape r or furniture , ide n tify any misleading statisti cs, d isplay info rmation and 
present a brief report on the aspect investigated. 

~ss 
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STUDENT OUTCOMES 
T his guide g ives a qu ick overview of the stude nt outcomes covered in each Topic through 

the T he me Maths in our· EnviTonrnent. 

3 R's Compos1ing W o rm Bi o- Wate r Audits 
fa rming d ivers ity usage 

Wo rkin g m a th e mati ca ll y X X X X X X 

Geometry Drawin g fi g un:s X X X 
a nd 111aking 
m o d e ls 

Arrangcn1cnts and X 
locatio ns 

Number N umbe r s ki ll s X X X 

Ra ti o a nd rate X X X X X 

M eas urc 1nent C hoosing units X X X X X 

M cas urin ~ X X X X X X" 

Es tim a t ing X X X 

Pc ri m e te r X X X X 

A rea X X X X 

Vo lum e a nd X X X X. 
Capaci ty 

C han ce and Di s pla yin g , X X X X X X 
dat a sumn1arisi n g- a nd 

inte rpre tin g da ta l 
A lge bra Pauc rn s X X X ! 

G raphs X X X X I 
Forn11 1lac X X X . 

LT 
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BACKGROUND 
In 1995 the people in the Sydney metropolitan region sent to landfill 2.96 million tonnes 

of waste , over 850kg pe r person. Waste has become a part of o ur daily li ves, but it is having 
a verse effects on the e nvironme nt. Governments are acting to reduce waste and conserve 

B ui Id ing/deniolition 
waste 15.6% 

\ 

Commerc ial industria l 
waste 37.9% 

Other municipal 
waste 11.5% 

I 

Domestic 
garbage 35% 

FiguTe 1: Waste disposed at the Sydney Tegion, percent 

by weight 

Food and garden vegetation 
56.3% 

Glass 

Metal 
/ 3.2% 

Other 
/ 11.1 % 

FiguTe 2: CornjJosition of domestic gaTbage, jJercent by weight 

' 

resources; th e NSW Government has adopted a target 
of 60% reduction in waste sent for disposal by 

the year 2000. 
Figu re 1 gives an indi cation of how much waste is 

be ing generated , in total, to landfi ll wi~ Figure 2 
breaking down the makeup of dom estic waste . 

The approach to waste management is based on 

the philosophy that sustainability of resources can be 
achieved only through reduced generation of waste 
and avoidance of unnecessary consumption. The 
government has adopted a waste management hierar­
chy which stresses the importance of waste reduction 

above even re-use and recycling, with waste disposal to 
be used only as a last resort. 

Each o ne of us con tribu tes, to some exten t, to 

ou r waste proble ms. So, it is up to each one of us to 
do our best to reduce waste a nd not expect that 
someone else will do it a ll for us. Waste reduction 
starts with the actio ns and decisio ns we each make in 
our everyday lives. 

We can Reduce, Re-use and Recycle. Each of 
these helps to decrease waste, but they are placed in 
order of their effectiveness. Reducing waste is the 

most important means of decreasing waste and its 
impacts. Re-using products in their original form is 
better than recycling their materials. This order 

highlights the wider environmental issues, such as 
the burning of fossil fuels, pollution of air, land and 
water, and land degradation resulting from resource 
extraction. 

Reducing waste me~ avoiding waste: buying 
only what you really need and choosing things that 
result in minimal amounts of waste. More and more 

people today are questioning consumerism. They are 
asking themselves: "Do I really need this?" 

Maximum 
conservation 
of resou rces 

Waste management hieTaTchy 

Reduce 

Re-use 

Recycle 
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TOPIC 1: 3 R's (REDUCE, RE-usE, REcYcLE) 

Rationale 

This topic e na bles stude nts to use geometry, measurement and chance and data skills wh ilst 

investigating the status o f waste man age me n t in the ir own coun cil a rea and comparing the 

quali ty, cost e ffi cie ncy and e ffec ti ve custome r-focused service in waste ma nageme nt and 

waste min imisatio n. 

You will need 

Activity l .L Ha ndo ut l.l , LiUermajJjJing 

Ta pe measure o r trund le whee l fo r measuring sec tio ns 

4 x 1 me tre ru les (to de mo nstra te a square me tre ) 

Activity I .2: Ha ndo ut 1.2, How rn.uch litter? 

One o r mo re examples o f each 11 ted type o f packaging (aluminium cans, 

mi lk carto n e tc) . Th is could be ke pt fr<? m previo us activity 

Se t o f sca les fo r measuring mass (we ight) 

Activity 1.3: Ha ndo ut 1.3, Waste minimisation, Kiama Municipal Council 

Geo me try se t 

Activity 1.4: Ha ndo ut 1.4, What 's in your garbage? 

Graph pape r 

Teachers' notes on activities 

Activity 1.1: Litter mapping (3 hours overall) 

This ac tivity is desig ned fo r th e stude n ts to develo p th e ir kn owledge, unde rsta nding and 

ski ll s by: 

• 
• 

• 
• 
• 
• 
• 

using geome tric techniques a nd tools to construct lin es and 2D fi gures; 

• using a vari e ty o f techniques a nd too ls to measure a nd compare qua ntiti es, including 

ang les;_ 

di sp laying da ta in d iffe re nt fo rm s; 

inves tiga ting a pro bl e m by posing suitab le ques tio ns a nd p la nning da ta co llec tio n ; 

pla nning , carrying o ut and re po rting o n a stati sti ca l investigatio n with g uida nce; 

inte rpre ting a nd using ra tios and ra tes to so lve simple pro ble ms; and 

d eve lo ping a n a pprecia tio n o f mathe mati cs as an essenti al and re leva nt part o f li fe . 

Activity 1.2: How much litter (40 to 90 minutes overall) 

This ac tivity is desig ned fo r th e stude nts to deve lo p kn owledge, unde rsta ndin g a nd skill s 

by: 

• 
• 
• 

making estim ates o f mass a nd checking by measuring; 

recognising and using co nve nLi o ns to manipu la te simple algebra ic expressio ns; and 

inte rpre ting and using math e mati ca l info rma tio n prese nted in a vari ety o f fo rms . 

10 A teaching and learning theme M Mathematics of our Environment 



Activity 1.3: Waste minimisation, Kiama Municipal Council 
(40 to 90 minutes overall) · 

This activity is designed fo r the students to develop kn owledge, unde rstanding and skills by: 

• h aving a n appreciatio n of mathe matics as an essential and relevant par t o f life; 

• se lec ting and using appropriate me n tal, writte n o r calcula to r techniques to pe rfo rm a 
va ri ety of ope ratio ns involving frac tions, decima ls, pe rcen tages and positive integers; 

• ro unding numbe rs appro pria tely to a desired degree of accuracy; 

• organising and di splayi ng co llected data in a variety of ways; and 

• in terp reti ng data represented in tables and graphs. 

Activity 1.4: What's in your garbage? (40 minutes) 

This activity is design ed for the stude n ts to deve lop kn owledge, unde rstand ing and skills by: 

• m aking scale drawi ngs and using the m to so lve proble ms; 

• reading and inte rpre ting in fo rma tio n re p resented in tables; 

• making reasonable sketches of simple solids and .the ir cross sectio ns. 

Alternative activities 

• Audit of lunch bin: Compare each studen t's lun ch in te rms of th e amou nt of waste 
gen e rated (mass of waste; types of wa ·te; if re usable ; possible to recycle). 

• No-waste lun ch: Class challe nge to come up with th e "best" lunch with th e least waste. 
Compare we ights or volumes; estima te how long it would take to fill a bin , a cubic 
me tre, the classroom. Compare the diffe re nces be tween "audi t o f lunch bin " and 
"no-waste lun ch ". 

• Measure cha racte risti cs of an aluminium can ie: le ng th , m ass, circumfe re nce. H ow 
many cans make up a tonn e: how many cans are needed end-to-end to cover various 
di stances e.g.: your school to Syd ney? T he circumfe re nce of the earth would need h ow 
many cans? How much are they wor th pe r can , pe r kilo, pe r to nne? 

• 

~ 

Re-use of packaging: Discover how many ways items can be re-used : "plan ~ conta ine rs, 
pe ncil con ta ine rs. In te rms of weigh t, vo lume, how much waste is re-used? Could these 
ite ms be re-so ld thro ugh the school? How much could the school make in a m on th , a 

~ea -? 

Costs o f recycled ma te ri al ve rsus new mate ri al. 
tJsing the table be low compare costs as fractio ns %·graph the two costs 

)I ' ' ' 

Re~ling competes with cost of raw materials and price of disposal . 

{ • Costs of collecting, sorting, Revenue from sale, rebates, 

•;;' transport (per tonn (e ) avoiding tip (per tonne) 

PET $1 203 $600 

HDPE $1 293 $450 

PVC $685 $350 

Carto ns $692 $200 

Steel $273 $40 

Cans $910 $830 

Glass $11 5 $100 

Pape r $90 $50 

As the costs and reve n ues of recycl ing are constan tly changing, the fi gures are a gu ide only. 

Extension 
School awaren ess: H ow can your school improve waste minimisatio n (3Rs) 
(Hint: Using bo th sides of the pa pe r, re using packaging,· looking at purchasing prac ti ces 
ke rbside collections; recycling at school). Wh at savi ngs o r costs would the re be to the 
schoo l? Cost be ne fit an alys is. 
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1.1: LITTER MAPPING 

1. Working in groups divide up your school 
grounds into rectangular sections and estimate 

the approximate perimeter of each section. 
Use a measuring tool to fmd actual lengths and 

perimeters. 

2. Draw a scaled outline of your section, showing 

the dimensions and purpose of that section 
(building A, canteen, sports field etc). Show all 

important features such as paths, gardens, 
large trees, garbage and recycling bins, etc. on 

your outline. 

HINT: Do not pick up sharp 

objects. If you find 

dangerous materials, such 

as needles, note where they 

are and tell your teacher 

immediately. Always wear 

gloves and use tomngs. -

3. Note on each outline where litter is located within each section. Use coloured 
pencils to show the type of litter yo u find; agree on the same colours for 

everyone, e.g. : green = putrescibles· (food was te) e tc. Ma ke o ne colo ured 
mark for each piece of litte r fo und . Yo u mig ht want to have a pecial symbol 
for each type o f waste as we ll. 

4. Complete the fo llowing table, using your sec tio n litte r map . 

TYPE OF ITEM 
I 

Putrescible Paper Glass Metal Plastic Other Bin 

Colour and 

\I Symbol 

Tally 

4. 1 H ow many pieces of li tte r in to ta l d id your g ro up find ? 

4.2 Gra ph your results 

4.3 H ow ma ny wo uld th e re be in o ne week, if this re presen ts: 

(a) o ne day 

(b) o ne mo nth ? 

(c) o ne year? 

5 . Wo rk o ut total area fo r your sec tio n (square me tre) 
by using th e fo llowing informatio n : 

5 .1 On your sectio n map, draw a g rid re presenting fi ve 
me tre x five me tre squares 

(i. e. each square = 25 square me tres) 

5.2 Count total squares to g ive to ta l area in qua re me tres 

(check answe r by using fo rmula le ng th x breadt(h ) 

5.3 H ow ma ny pieces o f li tte r, o n ave rage , we re fo und in 

each square me tre? 
(ra te o f li tte r = total numbe r o f pieces o f li tte r fo und 
divided by to ta l square me tres) 

12 A teaching and learning theme on Mathemati cs of our Environment 



6. Combine all d ata (m ake a class· map, sh owing all litter found ) 

.6.1 Display the data 

6.2 H ow many pieces of litte r were found in total? 

6. 3 H ow m a ny pieces ofli tter are fo und in each square me tTe? 
Show working 

7. In which sectio n was th e most litte r fo und? 

(Compare rate of li tter) 

7.1 What was th e most common type of litte r found, and 
whe re did yo u find it? 

7.2 On your grid (5. 1) , draw up a numbe r plane . . 
Use co-ordinates to g ive locatio ns on your litte r map. 

8. Draw up conseque nce ch arts to sh ow the amount of litter that could be 

. accumulated in future and di splay your ch arts around th e school. 

9. What can you do about the litter in your school? 

Suggest action plans and ideas. 

~ss 
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1.2: HOW MUCH RUBBISH? 

The sight of a marine anim al cho king o n a plas ti c bag clearly highligh ts that litte r 
crea tes a problem . Broke n glass, plasti cs and bi ts o f metal o n our stree ts and in 
o ur parks and wate rways a re real haza rds to people and animals. And th en the re's 
the cost o f clea ning up the mess! 

Did you know? At least 80 o f the wo rld 's 280 species of seabirds are known to ingest 
small pieces o f noating plastic, mistaking these for foods. 

How good are yo u at estim ating the weight o f packaging? 

l. Using collec ted examples, comple te the fo llowing table for comm o n house­
hold packaging: 

Step 1: By ho ld ing th e package in o ne hand, estimate the approx imate 
we ight and fi ll in column B 

Step 2: We igh , using scales, o ne of each ite m and record in column C 

Ste p 3: Ca lcu late th e numbe r o f each ite m needed to make up one kilogram 
and record in column D 

Packaging Estimate number Actual Actual number f 

of package measured of pa kages 
requ ired to make weig ht of requi ned per 
o ne ki logram each item kilogram 

A B c D 
_I 

Aluminium cans ' 
IJ 

Milk cartons (JL) L 
Supermarhet bags 

Toothpaste padwts 

Cereal padlets (550(g) 

PET soft drinll bottles (2L) 

Coffee j ars ·(150(g) 

HINT: To work the answers to column D use the fo llowing example: 
If 1 toothpaste packe t we ighs 8g, how many does it take to make one 
ki logram? l 000 = 125 pkt (1 kg = 1 000 g) 

8 

2. What ca n be don e to reduce this rubbish? 

14 A teaching and lea rning th eme on Mathematics of our Environment 
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1.3: WASTE MINIMISATION- KIAMA 
MUNICIPAL COUNCIL 

= Q. 

Kiama Municipal Council was awarded the 1995 Management Innovation Award 

acknowledging that in just 18 months they had completely transformed their waste 
management and recycling service to one which is f ast becoming recognised as innovative 

and the most environmentally, economically sustainable system in Australia. The service 
when introduced cost council and residents $ 1 to establish a legal contract but will result in 

an estimated saving of up to $1.3 million over afive year period and an increase in waste 

depot and recycling income f rom $83 000 to $200 000 jJer annum. 

Q 
c 
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( 

' 

During 1995 residents of Kiama Municipal Council recycled: 

• 35 941 tonn es of recyclable ma te ri al thro ugh Minnamurra and Gerroa Tip 
Revolve Centres, 

• 2 047.1 to nn es combined of total green waste , 

• 1 131.04 to nn es of recyclables through th e "all-in-o ne" Kerbside Recycling 
Service. 

This totals 39 119.14 tonnes of recyclab le mate rials collected . This total is 
equivalen t to ap proximately 7 530 garbage trucks. 

Table 1.3a: Combined recycling wi th garbage reductio n and reuse 
(Kiama Municipal Council) 

Materials Tonnes Facts 

material Savings and possible new 
. collected p rod ucts 

~~~~~ardboard 12 052 Saves 150 650 trees 
........ 

~~Ca!!_S 56 67.2 cars . 

~lumiJu~ cans 10.4 • Saves 52 tonnes of bauxi te 
• Saves 95 % ene rgy 

Glass 10 400 Enough to make 62 600 000 
(375mL) bottles 

PET (Plastic bottles) 707 14.000 000 non-food container 
bo ttles 

HDPE (Plastic milk carton) 398 8 000 000 no n-food con tain ers 
(e.g. d etergent) 

Cardboard milk cartons 5 666 000 shee ts of photocopy paper 

Plastic bottles (detergent) 3 60 000 no n-food container bo ttles 

In addition to the above mate rials 3 010 tonn es of firewood ; 9 381 tonnes of scrap metal; 
11 324 to nnes mulch and $16 972 of secondhand material sold during 1995 

A teach ing and learn ing theme on Mathematics of our Environment 15 
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1.3: WASTE MINIMISATION - KIAMA 
MUNICIPAL COUNCIL (CONT.) 

1. Us ing Table 1 .3a complete the fo llowing table 

Table 1.3b 

Materials Tonnes % Angle (sector graph)* 

Pape r/ cardboard 12 052 51 183.6° 

n 
1 \ j 

\ \ 
TOTAL 23 631.4 100% 360° \ 

To find the angle l . l 
% as frac tio n out of 100 times 360 (360° in a circle) 

lj 
e.g. 2!_ X 360 = 183.6° \ . 

100 

2. Draw a secto r g ra ph to show the diffe ring a mo unts o f recycled mate ri als. 

3. How many trees go to make up 

(a) One tonne of paper? 

(b ) One kilogram of paper? 

4. How much waste paper, recycled, saves one tree? 

5. Compare the initiatives of your own Council to those of Kiama. 

Can you improve waste management in your area? If so, how? 
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1.4: WHAT'S IN YOUR 
GARBAGE? 

Reducing waste starts at home! So what's in 

a typical household garbage bin? 

1. Ra nk the compositio n in o rder from least in 
volume (1) to most in volume (8). 

Table 1.4a 

Composition of a typical household garbage bin 

Contents (typ(e) % by volume 

Food scraps 21% 

Metals 11 % 

Plastics 10% 

Wood/ garden waste 21 % 

Paper 23 % 

Glass 4% 

Othe r 10% 

Reduce 
the waste 
and save 
the space 

Rank 

Us ing graph paper, graph th e results from Table 1.4a in the form of a cumula­

tive column graph to scale. This shou ld be done in rank order and drawn in th e 
shape of a garbage or "wheelie" bin. Make th e side of the bin lOOmm long. 

Using the information from Table 1.4a: 

3.1 What % of waste could be recycled or reused? 

3.2 What % cannot be recycled or reduced ? 
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TOPIC 2: COMPOSTING (ADAM AND EVE) 

Rationale 

This to pic e nab les stude n ts to use number and measurement ski ll whil. t inve tigating 
me thod s of reducing o rganic resources. 

You will need 

Activi ty 2.1: H a ndo ut 2. 1, Compost in a rnilk container 

Empty 2L mi lk containe r with lid o n (c ut a ro und th e neck to a llow access to 
ing red ients) . Make sma ll ho les in the to p of th e co nta in e r, fo r a ir. 

Ingred i ent~ fo r co mpost, as pe r rec ipe 

Activi ty 2.2: H andout 2.2, What a waste.' 

Activity 2. 3: H ando ut 2.3, Rate of cornposting/rnulching 

Two conta in e rs (o ld margarin e tubs); compost to fi ll o ne con tainer; 

o rdin a ry ga rde n so il to fi ll the o th e r. Radish seeds o r quick growing 
he rb e tc. Wate r 

Teachers' notes on activities 
Activity 2. 1: Compost in a milk container (90 minutes overall) 

This ac tivity is designed fo r th e student~ to d eve lop kn owledge, unde rstand ing and ski lls by: 

• 
• 
• 
• 
• 
• 
• 

using geome tri c techniques and too ls to construct line and 2D fi gures; 

using a va rie ty of techniques and tools to measure and compa re quantiti es; 

o rganising and di sp laying co llec ted data in a vari ety o f ways; 

drawing o utlines to re prese nt re la ti o nships, g ive n d e cript.io ns o r ta bles o f valu es; 

p lanning, carrying o ut and re po rting o n a statisti ca l investigation with guida nce; 

in te rpre ting and using ratios and rates to so lve simple proble ms; and 

showing a wi llingness to work coo pe rative ly and to value th e contributio ns of o th e rs . 

Extension: CornjJare the weight and ternjJerature at the beginning and then after each week of 

composting. Record and disfJlay data. H ow rnuch has the tojJ level dm pped ? What has caused this? 

Discuss. After three weeks rnaTh the new levels r.~i th a diff erent colour pen. 
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Activity 2.2: What a waste! (40 to 50 minutes overall) 

This activity is designed for th e students to deve lop knowledge, understanding and ski ll s by: 

• 
• 

• 

• 
• 

se lecting and using appropriate mathematical techniques e ffective ly; 

using appropriate problem-solving strategies wh ich include se lecting and organ ising 
key information and breaking the pToblem into smaller parts; 

selecting and using appropriate me ntal , written or calcu lator techniques to perform a 
variety of operations; 

interpre ting and using ratios and rates to solve simple problems; and 

using formulae to find the volume of prisms and solving simple problems involving 
volume and capacity. 

Activity 2.3: Rate of composting/mulching (40 to 50 minutes overall) 

This activity is designed for the students to develop knowledge, understanding and skills by: 

• showing the importan ce of visualisation when solving probl ems; 

• using fonnulaes to find the volume of right prisms and cylinders and solve simp le 
problems involving volume and capacity; and 

• interpre ting and using written and graphical information to solve problems related to 
arithmetic. 

Alternative activities 

• Students discuss ways in which they could establish a school compost system for the 
food scraps and garden refuse regularly discarded at school. Analyse, prepare data and 
graphs to show outcomes which could be achieved. 

• How much is compost worth? Research current wholesale and re tail prices and 
estimate how much the school could save by producing compost. 

Background information 
In terms 0f overall waste reduction , composting is possibly the most important single factor 
fm: e ery, one of us to consider. On ave rage, about half of the garbage put out by house-
holds is organic material that can be composted. . 

So, what is compost? Compost is rich organic matter which has thoroughly decom­
posed. Organic matter is anyth ing that was once part of a plant or an animal: for example, 
grass clippings, garden waste and food scraps from the kitchen. You can also compost such 
things as vacuum cleaner dust, soi led paper (such as used tissues or paper food wrappers), 
and hair from brushes and shower drains . 

. The 3Rs apply to composting in the following ways: 

Reduce: Composting greatly reduces your volume of garbage, and by keeping organic 
waste out of landfills the amount of toxic leach ate going in to our waterways 
is also greatly reduced. If products cannot be composted or recycled when 
you have finish ed with th e m, don 't buy them. 

Re-use: If you are building a compost system for yourself (or someone els<;:) try to 
re-use second-hand materials (e.g. wooden palle ts, wire mesh , timber and 
bricks) . If you are buying a compost bin , buy qne made of recycled plastic 
and get one that can be used for a long time. 

Recycle: Composting is a natural recycling process; plant and animal tissue are 
transformed into a very useful and valuable product. This is the 'giving back' 
principle. Recycling our organic materials back to our gardens also greatly 
reduces our dep.endence on synthetic ferti lise rs and pesticides. 
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ADAM and EVE= The principles of composting 

Aliveness: 

Diversity: 

Aeration: 

Moisture: 

and 

Energy: 

Vitality: 

Environment: 

compost is a li ving syste m. 

dive rsity o f ing red ients is the key to good composting. 

fo r a fast working, swee t sme lling compost it is essential to ge t a ir 
(oxygen ) into th e heap. 

fo r the "living" compost heap to wo rk we ll , it needs adequa te mo isture. 

yo u ga in e ne rgy by eventua lly g iving the fini shed compos t to your plan ts. 
Yo u also save e ne rgy by not having to have all your o rganic waste carted 
away by truck to landfill sites . 

the vita lity o f your ga rde n will be in creased by using compost. Your own 
health and vitality will a lso improve as yo u begin to eat mo re home-grown 
o rganic food . 

th e who le e nviro nment will be ne fit as we a ll reduce o ur "waste'' going to 
land fill and g ive back fini shed compos t to o ur de p le ted so il s. 

Earth Works: living with less waste. Why don't you join the effort? 

Earth Works is a new and inte resLing communi ty educaLio n program abo ut waste. 
It teaches people to ma ke waste minimisatio n a part o f the ir da ily li ves. If yo u j o in an Earth 
Wo rks course, you ' lllea rn skill s in composting, wo rm farming, recycling a nd minimising 
was te productio n. To learn more about the course and be a pa rt of the community e ffo rt 
to p ro tec t the e nviro nment, contact your local coun cil o r community college. Earth Wo rks 
was d eve lo ped by the Environment Pro tec tio n Auth ority. 
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2.1: COMPOST IN A MILK CONTAINER 

Compost recipe: 

20-30mm soil 1 mm fertiliser ( sprinkl( e) 1 mm fertiliser 

1 0-20mm garden waste 5mm soil 5mm soil 

1 0-20mm food scraps 20-JOmm soaked newsfJaper Repeat steps 1-8 to top of container 

l. Wo rking in groups and using th e above recipe ma ke your own compost by 
using a 2L milk contain e r as a compost bin . 

(i) Begin th e layering process which is impo rtant to achieving good compost 
and spray water on each laye r. Push back th e top sectio n o f th e containe r 
and add layers in the o rde r and de pths as suggested in the above rec ipe . 

(ii ) Tape the top section down but make sure air can ge t in . 

(iii ) Draw lin es on the con tain er to sh ow whe re each layer stops. 

(iv) Write the date on each con tain e r. Leave the con taine rs in a warm place. 

(v) Observe the compost twi ce a week, for .three weeks, spray compost with 
wa te r each time to keep it mo ist. 

(vi) Make a record of a ny changes, such as colour, size and shape of mate rial. 

Draw a scaled outline o f your conta ine r, labe lling each layer of ingredie nts. 

Fro m your scaled outline, answe r the fo llowing: 

3. 1 Wh at fractio n of the 
comple te compost 
d oes each o f the listed 
ing redie nts take up in 
to tal? 

3.2 Express each fractio n as 
a pe rcentage. 

3.3 Wo rk o ut the total volume 
of all the ingredie n ts. 

Table 2.la 

Ingredient 

Soil 

Garden Waste 

Food scraps 

Fertiliser 

Newspaper 

Fraction 

4. From Table 2.l a, what is the to tal vo lume of the ingredie nts afte r: 

(a) one week? 

(b ) two weeks? 

(c) on e mo nth? 

% 

A teaching and learning theme on Mathematics of our Environment 21 



= c. 
0 
c 
' I 

2.1: COMPOST IN A MILK CONTAINER (CONT.) 

5. Wh at is the change in volume, expressed as: 

a frac tio n afte r 

(a) o ne week? 

(b) two weeks? 

(c) o ne mo nth? 

a pe rce ntage afte r 

(d) o ne week? 

(e ) two wee ks? 

(f) o ne mo nth ? 

Balanced compost 

6. For "good" compost we need a balance between the amount of elements 
CARBON (e ne rgy) and NITROGEN (body building). The ideal mix is 
25 parts carbo n to 1 part nitroge n . Fro m th e list be low of common mate rials 
tha t can be used fo r compost, se lect the three mate ri als which are nearr t (he 
ideal mix . 

Table 2.lb 
~ I 

Ingredient C/ N ratio Ingredient C/ N ratio Ingredient c v.N ';pttib 

Lawn clippings 80: 4 o r Weeds 57: 3 Food sc raps \ 75:5 J 
20:] 

Fowl manure 70:10 Leaves 180:3 Pape r 340:2 

Straw 700:7 Cow manure 48: 4 Seaweed 100:4 

The 3 ma te ri als which are neares·t to the ideal mix are : 

Answers: l. ... .... ... .. .... .... ....... ..... . 2 ... ...... .. .... ... .. ...... .... .... . 3 . ... ... .... .... ...... ....... . 
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2.2: RATE OF COMPOST 

Every compost heap has a life cycle of its own . Some composts a re quick and hot. 
Others are cool and take a long tim e to break mate ri als down . Al l o f the m even tu­
all y "compost" because it is an inevitable process. 

From th e graph be low: 

Finished · 
compost 

%of 
compost 

Raw 
compost 

100 

50 

6 B 
weeks 

10 

Figure 2. 2a - Rate of Cornposting 

M ulching 

1. H ow lon g will it take to make compost 

(a) with he lp? 

(b) naturally? 

2. What % of th e composting is d on e after 6 weeks 

(a) wi th h elp? 

(b ) natura lly? 

3. H ow many lo ts of compost can we make in 6 
mon th s 

. (a) with help? 

(b) naturally? 

4. Gathe r leaves, grass e tc. - place in a milk carto n and calculate the 
volume o f your m ate rial . 

5. Empty carto n into an ice cream con tainer. Now sh red , cut 
leaves and grass into small pieces. Place shredd ed ma te ri al 
back in the milk car to n and calCula te th e n ew volume. 

Calculate the pe rcen tage change. 

7. Fill two clean containers (margarine tubs), one with .compost and the o ther 
_with ordina ry garde n so il. Place a couple of seeds in each conta iner and 

wate r. Mark each con taine r to distinguish be tween the two soil types. 

8. Regularly check each container and record on a chart whe n th e seeds we re 

plan ted , how m any sprouted , wh e n they sp routed and how much they grew. 
Select on e plan t fro m each containe r to fo llow through: me~sure plan t a t se t 
intervals (e.g.: ever y two days). Did the mix ture make a diffe ren ce to the 
growth ra te? 

9. From your data find ou t how much each plant grows da ily! Given this growth 
rate, how long would it take for the plants to be two me tres tall? 

(a) Plant A: .. ... ... .... ... .... ... .... ... ... .... . 

(b) Plan t B: ....... ...... .... ..... .............. . 
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2.3: WHAT A WASTE! 

lucas Heights Waste Management Centre 

The Lucas H e ights landfi ll site in Sydney's south is Australia 's largest for 
putrescible waste (food scraps), which consists of rotting and degrading materia l. 
Ove r half of Sydney's putresc ible was te approximate ly a mi llion tonnes - is 
de live red to Lucas Heights each year. WHAT A WASTE! On a ty pical weekday, this 
involves abo ut 600 trucks and about 150 traile r loads. On weeke nds, truck num­
be rs drop back to abo ut lOO pe r day but on work days th e number o f trai le r loads 
increases to about 1 000 pe r day. 

The land fi ll is situated o n 200 hec tares of land, of wh ich 120 hectares are used to 
bury waste. The re mainde r co n.-titutes a · buffe r zo ne, where fac il ities such as th e 
recycl ing centre are sited . Each clay, an a rea (pit) abo ut 60 me tres lo ng, 7 me tres 
wide and 3 me tres deep is fi ll ed with compacted waste. At th e end of the clay th is 
is covered with a 0.3 metre deep layer of the soil wh ich was previously excava ted 
from the site . 

Show all wo-rkings 

1. At the end of each day what is th e vo lume o f waste put 
into the pit ? 

2. What % o f the total land fi ll area is set aside to bury waste? 

3. What is th e rate of waste 

(a) in tonnes/ day? 

(b) in vo lume/ week? 

4. Whe n the landfi ll site is ful l, what will the vo lum e of waste be? 

5. If the ce ntre charges $7.80 pe r tra ile r load , how much mon ey 
cou ld be made: 

(a) each weekday? 

(b) each weeke nd? 

6. What could be clo ne with a lo t o f th is was te, which wo uld 
he lp the e nviro nment and save the above costs? 
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, TOPIC 3: WORM FARMING 

Rationale 
This topic enables students to use geometry, algebra and number skills whi lst observing 
populations and habitats. 

You will need 

Activity 3.1: Handout 3.1: Wormjarrn 

Ingredients as pe r handout instructions 

Activity 3.2: H andout 3.2: Worrn population 

Spades; sifter or sieve; plastic containers; tape measure or trundle wheel 

Activity 3.3: Handout 3.3: Count the worms 

Teachers' notes on activities 

Activity 3.1: Worm farm (40 to 90 minutes overall, including observations) 

This activity is design ed for the students to develop knowledge, understanding and skills by: 

• using geometric techniques and tools to construct lines and 2D figures; 

• organising and displaying data in a variety of ways; and 

• drawing graphs to represent re lationships, given descriptions or tables of values. 

Activity 3.2: Worm population (40 to 90 minutes overall, including observations) 

This activity is designed for the students to deve lop knowledge , understanding and skills by: 

• using sampling techniques to estimate large numbe rs; 

• substituting into a given formul a and evaluating the resu lting expression ; 
~==:-.... 

esrimating measurements appropriately in various contexts; and 

selecting and using appropriate common units and converting between 

Activity 3: Count the worms 

This activity is d esign ed to take approximately one period with the stude nts developing 
knowledge, unde rstanding and skills by: 

• 
• 
• 

using sampling techniques to estimate large numbe rs; 

identifYing, describing and ex tending numbe r patte rns; and 

inte rpre ting and using ratios and rates to solve simple problems . 

Background information 
Worms can do wonders for the garden: they aerate the so il and their castings are a n 
exce llent fe rtiliser. An earthworm is like a hollow tube made up of90-1 50 muscular dough­
nut-shaped segments lying side-by-side. It has a mouth at one end, which is the e ntrance 
for rubbish , and an anus at the other end, which is the exit for castings. An earthworm 
breathes through its skin, has five hearts and a circulatory system, calciferous glands for 

neutralising food , a crop and gizzard with stones for grinding food , a digestive system, 
mucus-forming systems, a brain and ne rvous system, several hundred kidney-type organs, 
and both male and female organs. Redworms and tigerworms mee t each other more often 
than fi eld-typ e worms, and they populate at a faste r rate. Worms mature in 60-90 days and 

are then ready to breed. Worms exchange sperm and each lays one or more egg capsu les. 
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Each capsu le can hatch 2-20 tiny worms. A worm can produce a cap ule every ~even days. 

The tiny worms are self-suffi cient. Worms limi t th ir breeding to suit available space and 

food, so the smart breede r expands Lh e breeding pace. 

Worm farms are simple structures th at you can make yourself. Th ey consist of three or 

four stackable crates or bins made o f plastic, wood or any o the r lig htweight, waterproof 

mate ri al. Th e wo rms live in the bins and simply wriggle the ir way up from the lowest bin 

into the one above, wh ere Lh ey can sme ll fres h foods- fruit, vegetable and othe r scraps 

that might otherwise go to waste. ome local councils se ll worm farms at a cost of $45,--$60 

for four bins. To create congenia l li ving conditio ns for the worms, you need newspaper 

and so il to start the farm and a continuing supply of sui table food scraps. Thee scraps a re 

turned in to th e casti ngs tha t make such good fe rti li ser. Castings can go straight on to th e 

garden or pot plants. If they are covered with mulch th e ir moisture and nu trient content 

wi ll be conserved. 
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3.1: WORM FARJVI 

1. Work in small groups to collect the fo llowing items for the expe rime nt: 

• 

• 
• 
• 
• 
• 

One 2L PET bottle (cut top off 
where neck begins to taper) 

One 350mL clear plastic bottle 

One li tre compost or rich soil 

250mLwater 

500mL sand 

Black cardboard 220mrn x 
430mm 

• 

• 

• 
• 

• 

Handful of fres h leaves, newspa­
per and food scraps 

Camera for photographs 
(optional) 

Pens, pencils, rule and paper 

10-20 worms (Red or Tiger 
worms can be bought from most 
plant nurseries or fishing stores) 

4L ice-cream container 

2. • Stand a rule up next to the 2L bottle and fill the bottle with com post or rich 
so il to about 40mm. Place a th in layer of torn pieces of newspaper on top. 

• Fill the small bottle with water and put the lid on; stand it in the middle of the 
2L bottle to push the worms to the outs ide of the bottle for observation. 

• Add 30mm of sand to th e 2L bottle (around the small bottle) . 

• Add thin layer of cut food scraps (non-citrus, no on ions). 

• Follow this with anoth er 30mm of so il or compost. 

Continue these layers until the 2L bottle is three quarters full. 

• Spread the leaves on top and add tl1e worms (count how many worms you 
add and write it on the side of your bottle) to the surface. Observe tl1 e 
worms at this stage and note what they do. 

• Tape the short edges of the cardboard togetl1er to form a tube and slip it 
over the 2L bottle . 

• Keep the wormery moist but not we t enough to drown the worms. Leave 
worms in a shady area. 

• Photograph or draw the wormery at this stage. 

• Every day, remove the black tube and observe your wormery. Note th e 
position of the worms and the ir activities. Photograph or d raw the worms 
again at the e nd of the first and third week. 

• Continue to add food scraps to the top of the wormery once a week. 

• After one month, turn your worms out into an ice-cream container and 
count how many worms you now have. Check the soi l for eggs (light brown, 
oval shaped, size of a match head) and count how many eggs your con­
tainer holds. 

How many worm farms can you now make? Could your school start up a business by 
supplying worms to the local fishermen and households? 

3. How many worms are the re after one month? 

4. How many eggs did you find ? 

5. Describe what has happened to your worm farm. Has your population in­
creased or decreased ? Why do you think this is? 

6. Measure the lengths of th e worms; categorise into la rge , medium or small. 
How many of each category did you find ? 

Large: .. .. .. Medium: .. ........ Small : .. 

7. Graph your resu lts. 
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• 
To find the po pula tio n of worms in a tudy a rea, e .g .: school oval, we use a 

technique called samjJling. This can provide a representative picture of th e 

large r po pula tio n. 

1. Divide class into gro ups, each group to dig o ne spade-full· (sample) of so il 

in the area to be studied . Each sample sho uld be 30cm x 30cm x lOcm . 

(a) Find the volum e o f your sample. 

· (b) Estimate th e number o f worms fo und in your sample. 

(c) How many worms do you think are in the total study area? 

(d ) Count ac tua l number of wo rms fo und in your sample. 

(e ) Wo rk o ut the ave rage number o f worms fro m total class 

samples. 

2. Use tape o r trundle wh eel to find dime nsio ns o f total study area 

(a) Calculate the vo lume in m3 (depth o f lOon ) 

(b) Calculate the total worm po pulation fo r th e total study area 

(c) Compare your estimate and calcula ted po pula tio n. Express 

your answer as a pe rcentage or fractio n. 

3. Estimate po pula tion of wo rms using th e fo rmula used by the 

Australian Wo rm Grower A sociatio n: 

250g of 'bed run' compost= 1 000 worms 

3. 1 How many worms in 'bed run ' compost if the we ight was: 

(a) lkg? 

(c) your we ight? 

(b) 5kg? 

(d) 700g? 

3.2 How much would the fo llowing number o f wo rms in ' bed run ' compost 

we igh? 

(a) 10 worms (b) 100wo rms 

(c) 42 worms (d) 1 million wo rms 

3.3 If ' bed run ' compost worms are wo rth $20 pe r 500 worms, how many 

worms wo uld we ge t fo r: 

(a) $3.60? ........... .. . (b ) $81.00? .... .. ... .. (c) $123.00? ................. .. 

Extension 

• If the re were areas where few worms were fo und, how could the soil be. 

improved to e ncourage worms to breed? 

• Estimate your so il 's pH . Check and docume nt your pH findin gs with your 

information regarding wo rm po pula tio ns. Record your findin gs and make 

comparisons regarding worms and the ir prefer red so il pH levels. 
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3.3: COUNT THE WORMS 

Estimating worm populations from photographs: 

1. Draw up a grid on th e photo using 2cm x 2cm. 

2. Sample six squares; count the number of wo rms in each square. 

3. Find the average amount of worms from your sample . 

4. Count the to tal numbe r of squares. 

5. What is the populatio n? 

Population =average of one square x total number of squares. 

\_'\'arms are hermaphrodites (bo th male and fe male) . Adul t wo rms can lay on 

average one egg once a week. Each egg contains, o n average, six baby wo rms. Afte r 
birth it can tak at least six mo nths befo re a wo rm can reproduce. 

6. Using the informa tio n above, fill in Table 3.3a. H ow many worms would we 
have in fo ur week's time, if we start wi th 10 adult worms? Sh ow the number 

sequen ce of adults and young each week. 

Table 3.3a 

Start Week 1 Week 2 Week 3 Week 4 

-
Adults (A) 10 

Young(Y) 

TOTAL 

3SS Ratio A:Y 

Is the re any patte rn ? Give your answer in words ........... ..... .. .. .. ...... .... ..... .. ...... ... . 

6. 1 H ow man y worms will we have in four mo nth 's time? 

6.2 Wha t percentage increase is th ere in population afte r 
fo ur m onths? 

7. We start off wi th two adult worms; how many worms will 

we h ave afte r o ne mo nth? 

8. If on e 2L bucke t o f 500 worms costs $20, how much money 

wo uld we make on se lling all our worms? 

9. How many adult wo rms would we need to start with to end up 
with 500 worms after on e month? 
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TOPIC 4: BIODIVERSITY AND ECO-SYSTEMS 

Rationale 
This top ic e nab les students to use chance and data .and algebra sk ills and to gain an 
unde rstand ing of the simi larities and diffe re nce within and be tween g roups of fam il ia r 
living th ings. · 

You will need 

Activity 4. 1: I-landou t 4. 1: Life on Earth 

Geome try set 

Activity 4.2: Hando ut 4.2: What lives there? 

Metre ru le, str ing 

Trund le wh eel 

Activity 4.3: I-l andout4.3: Then and now 

Activity 4.4: Handout 4.4: Living things grow! 

Teachers' notes on activities 

Activity 4. 1: Life on Earth (40 to 50 minutes overall) 

Th is activity i desig ned for the students to deve lop knowledge, unde rstand ing and skills by: 

• 
• 

• 
• 

organ ising data in diagrams to so lve pro ble ms; 

read ing, desc ribing and inte rpre ting information in d iagra ms to make comparisons 
and d escribe re la tio nships; 

drawing g raphs to re prese nt re lationsh ips, g ive n d esc riptions or tables of values; and 

inte rpre ting da ta re pre ented in tab les and g ra phs . 

Activity 4.2: What lives there? (40 to 90 minutes overall) 

This activity is des igned for the students to deve lo p knowledge, unde rstanding and skills by: 

• 
• 
• 
• 

findin g the pe rim e te rs a nd a reas of triang les and quadri laterals; 

estimating th e results o f calculatio ns and checking the reasonable ness of results; 

o rgan ising and displaying co llec ted data in a varie ty of ways; and 

p lann ing, carrying o ut and re po rting on a sta ti sti ca l investiga tio n with guidance . 

Activity 4.3: Then and now! (20 to 40 minutes overall) 

Th is ac tivity is designed for the stude nts to d eve lop knowledge, unde rstand ing a nd skills by: 

• inte rpre ting da ta re presented in tab les; and 

• drawing informal conclusio ns fro m d ata di splays. 

Activity 4.4: Living things grow (40 minutes overall) 

This activity is des igned fo r th e students to deve lo p kn owledge, unde rstanding and skill s by: 

• 
• 
• 

id e ntifying, describin g and ex tend ing numbe r pa tte rn ; 

inte rpreting and using ratios to so lve simp le problems; and 

se lec ting and using a ppropriate ca lcu lator techn.iques to pe rform a varie ty of 
o pe ra tions. 
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Alternative activities 
Water "Bugwatch" (spring and autumn). Sample your local creek to estima te popula tions 

and test wate r qua li ty. Contact your local De partment of Land and Wate r Conser vation o r 
Sydney Wate r Corporation fo r furthe ~ informa tion . 

Human population: Photocopy an aeri al ph o tograph of a suburb. Divide pho to in to a g rid. 
Selec t six random squares. Count number of h ouses in each square. Assuming each house 
has an ave rage of 2 adults and 2.4 childre n , multiply numbe r of houses by 4.4 fo r each 
sample . Find th e ave rage fo r the six samples. Count total numbe r of squares. Estimate 
population = to tal nun be r of squa res x ave rage p opulatio n pe r squa re. 

Background information 

Biodive rsity is the concept that unde rpins conservatio n ma nagement programs world wide 
as an increasing numbe r of animal and plant species move towa rds ex tin ctio n . Biodive rsity 
refers to the varie ty of life fo rms: the diffe rent plants, animals and micro-o rganisms, the 
genes they con tain , and the ecosystems they form . T his living wealth is the product of 
hundreds of millio ns of years of evolutio nar y histo r y. In places as a ncient as Austra lia, this 
histo r y can still be seen today in "living fossils". Australia has a ri ch and distin ctive flora 
and fauna. The maj o r reason fo r this is re la ted to the history of the Australian landmass. 
Australia's lo ng isola tion has resulted in a fl o ra and fauna tha t are both highly e nde ni ic 
(unique to a regio n) and have grea t richness of species compared ~vi th ma ny o ther parts 
of the word. 

3SS 
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4.1: LIFE ON EARTH 

It is e tima ted th at th ere a re abo ut 13 millio n diffe re nt species o f o rganisms living 

in the wo rld today. Using th e fo llowing es timated numb rs o f species fo r maj o r 

o rganism groups, draw a pi e chart and answer th questio ns provided . 

Table 4.la: 

Organism Species Angle requ ired 
fo r pie cha rt 

Viruses 500 000 

Bacteria 400 000 

Protozoa 200 000 

Fungi l 000 000 

Algae 200 000 

Plants 300 000 

Vertebrates 50 000 

Insects s ooo·ooo 

A-rachnids 750 000 

Other invertebrates 1 000 000 

Total 12 400 000 360° 

l. What maj o r group o f o rganisms is th e most d ive rse in 

te rms o f numbers o f species? 

Pie cha rt 

2. l f25% o f th e wo rld 's in sects are bee tl es, estimate how many 

d iffe re nt species o f bee tJ e the re a re. 

3. Wha t pe rce ntage of the wo rld 's living o rganisms a re ve rtebrates 

(i.e . mamm als, birds, repti les, amphibians and fi s(h ) 

4. Rank th e fo llowing gro ups o f o rganisms in o rde r fro m the most 

known to the least kn own, re lative to the ir individua l estimated 

to tal numbers (Table 4.l a). T he numb rs nex t to each gro up 

be low ind icate the number o f species ac tually ide ntifi d 

and named . 

• viruses: 5 000 species identified Rank: 

• ve rtebrates: 45 000 species iden tified 

• plan ts : 250 000 specie identifi ed 

• insects: 950 000 speci s id en ti:fi ed 
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3S 

Approximately four billion micro-organisms can be found in every teaspoonful (1 teaspoon= 5ml) of 

finished compost! Billions of tiny bacteria interact with millions of protozoa, fungi, nematodes, worms, 

mites, springtails, spiders, centipedes, slaters, and beetles etc. The micro-organisms need two basic 

nutrients: the elements carbon (the energy source) and nitrogen (the body building source). The ideal 

mix is about 25 parts of carbon to 1 part nitrogen: All living matter contains both of these elements in 

varied amounts. 

5. How many micro-o rganisms would be fo und in : 

(a) a metric cup 

(b) a l OL bucke t 

(c) a cubic me tre (1 cm 3 = lmL) 
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4.2: WHAT LIVES THERE? 

1. Choose a study site o n the sport's fi e ld or as lec ted area; divide in to 
small groups. 

2. Using a me tre ru le and string, lay o ut a o ne me tre x o ne metre square . 

3. Obse rve, count and record the type and numbe r on a tally sheet of each typ e 
of anima l fo und, e.g.: ca te rpill a rs, ants, worms, bee tles, sna ils e tc. (Do no t 
pick up a ny anima l). 

Table 4.2a 

Animal type Tally Total 

1. 

2. 

3. 

\ \ 
I 

4. 

S. \ \ j 
6. \ \ I 
7. \ \ } 

S. \ \} 
9. \ \1 

4. Find th e total area in squa re me tres of th e se lec ted study site -~ 
(e.g.: tota l area o f sport's fi e! (d) 

S. Combin e g roup results to find o ut how m a ny of each anima l 
are in sampl ed areas: 

An ima l I ......... ....... .... . An ima l 2 ... ..... .. .......... . 

Animal 4 .. ...... ........... .. Anima l S ................... .. 

Animal ? ................ .... . Animal S .... .. .............. . 

6. Fin d the average numbe r of each type o f a nim al found 
(above answer divid ed by numbe r of gro ups): 

Animal 1 ......... .......... .. Anima l 2 ................... .. 

Animal 4 ................... .. An imal S ...... ..... ..... .... . 

An imal ? .................... . Anim al S .................... . 

An im al 3 .................. .. 

An ima l 6 .. .. .. .. .. .. .. .. .. .. 

Animal 9 .... .. ....... .. .... . 

Animal 3 ........... .. ...... . 

Animal 6 .... ........ ...... .. 

Animal 9 .. ................. . 

7. Using the above info rm atio n , estimate th e total po pulatio ns of 
each of the typ es of a nim als found: 
(average number of a nimals x total square me tres). 

An imall ................... .. Animal 2 .. .... ............ .. . Animal 3 ................... . 

Animal 4 ......... .. .. ... .... .. An ima l S .... .... .... .... .. .. . An imal 6 ........... ... .... .. 

An im al ? .. .. .. ..... .. .. ..... . An ima l S .... .. ...... .... .... . An ima l 9 .... .......... .... .. 

S. Graph your results (e.g.: freque ncy histogra m, polygon , picture graph , bar o r 
column graph ). 
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4.3: THEN AND NOW! 

Table 4.3a 

Number of animal species extin ct or declared threatened in NSW 

Group No of species Presumed Existing but 
at time of extinct in threatened 
European NSW (a) in NSW 
settlement % % 

Amphibians 69 (b) 1 14 (c) 

Birds 511 (b) 11 88 (c) 

Mammals: 

* terrestrial 118 (b) 26 40 (c) 
*marine 36 Unknown Unknown 

Reptiles 228 (b) 15 (c) 

lpvertebrates Un known Unknown Unknown 

(a) May be existing e lsewhere in Australia 

(b) National Parks and Wildlife Services (NPWS) Atlas of NSW Wildlife 
1-

4. 

(c) Number of species on botl1 Part 1 (threatened) and Part 2 (vuln erable 
and rare) of Schedule 12 of tl1 e NPWS Act 

From the information provided in Table 4.3a, complete the 
missing data. Fill in percentage for "presumed extin ct" and 
"existing but threatened in NSW". 

Which g roup has suffered the g reatest percentage of ex tinctions? .. .... ..... .. ..... . . 

Which group is the most threatened? 

What is tl1e future for each of tl1 ese groups over tl1e next 
lOO years? Predict the leve l of extincti0 ns (each group) 

using tl1 e trends of the last 200 years. 

Amphibian s .. .... ..... ... .. .. Birds ......................... ..... Mammals ..... ...... .. ... ... ..... . . 

Reptiles .. ... ........ ... . :.. ... .. Inve rtebrates .... ..... ... .... . 
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4.4: LIVING THINGS GROW! 

Exploring Fibonacci numbers! 

Fibonnaci numbe rs occu r in natu re in several unlike ly places. For example, the 
spira ls of sunflowers and pin eapples and the pe ta ls of many flowers fo llow the 
patte rn of consecutive te rms of the Fibonnaci seq uence. 

1. Find some examples of th ese yo urse lf. 

Population studies 
of Rabbits! 

If we look at the number of 
breed ing pai-rs in a population of 
rabbits, we come up with th e 
fo llowing pattern. 

Each row shows the n um oer of 
pairs pe r breed ing season. 

2. In Table 4.4a provided , show the number of breeding pairs each season 
(exte nd to Season 13) 

Table 4.4a 

Breed ing season 1 2 3 4 5 6 7 8 9 10 11 12
1 

13 

Pairs of rabb its I I 

Describe the 3. p atte rn form ed in words. u 
4. Using th e information from Table 4.4a and a calcu lator, find th e value from 

th e ratio of successive pairs of rabbits pe r breed ing season, that is: first breed­
ing season d ivided by second breed ing season; second breeding season 
divided by th ird breeding seaso n. 

Table 4.4b 

Seasons 112 ~I 
~ 

31 <] <]15 516 617 718 si 
9 9 I l o 101 11 11 I 12 121 13 

Va lue 

5. Describe th e pa tte rn form ed , in words. 
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TOPIC 5: WATER USAGE AND WASTE 

Rationale 
This to pic e nables stude n ts to use measurement, algebra and number skill s and to gain an 

unde rstanding of the impo rtan ce o f conser ving our wa te r. 

You will need 

Activi ty 5.1: H andout 5.1, Every dmp counts! 

Activity 5.2: H andout 5.2, No more water! 

Activi ty 5.3: H andout 5.3, Spraying it around! 

Activi ty 5.4: H andout 5.4, Living clean! 

Gloves o r tongs 

Teachers' notes on activities 

Activity 5. 1: Every drop counts! (40 to 80 minutes overall) 

This activi ty is design ed fo r stude n ts to d evelo p kn owledge, unde rstanding and skills by: 

• 
• 
• 

interpre ting and using ra tes to solve simple proble ms; 

inte rpre ting and using ma the ma tica l info rmatio n presented in a vari e~ o f fo rms; and 

organising and displayi ng co llec ted da ta in a varie ty of ways . 

Activity 5.2: No more water! (40 minutes overall) 

'This ac tivity is designed for students to deve lop knowledge, unde rstanding and skill s by: 

• estimating th e results o f calculatio ns and checking the reasonable ness o f th e results; 

• inte rpre ting and using writte n info rmatio n to so lve proble ms re la ting to consum er 
__ a_n.,...·thme tic; and 

selecting and using appropriate common units and conve rting be tween measures. 

Activity 5.3: Spraying it around! (15-20 minutes overall) 

This activity is designed fo r stude n ts to deve lop knowledge, unde rstanding and skills by: 

• 
• 

findin g area of a circle using g ive n formul a; and 

inte rpre ting and using ra tes to so lve simple proble ms . 

Activity 5.4: Living clean! (40 to 80 minutes overall) 

This flC tivity is designed fo r students to deve lop knowledge, unde rstanding and skills by: 

• 
• 
• 

substituting into given fo rmula and evaluating the resul ting expressio n; 

o rganising and di splaying collec ted data in a variety of ways; and 

locating and plo tting position s on a numbe r pla ne . 

Alternative activities 

• Take the students into the playgro und and, using a trundle wheel, measure out a 

rectangle 100 me tres by 10 metres. H ave the students stand a round th e edge and ho ld 

the ir hands up to a height of o ne me tre. Ask the stude n ts to estima te how much wate r 

a containe r this size would hold. (Answer: One million litres o r one megalitre) . 

This could also be don e using a numbe r of o ne-me tre rules to show one cubic me tre 

and the volume of 1000 litres o r one kilolitre. 
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• Streamwatch: 

tabu late the results 

g raph results ove r the year 

in te rpret: draw conclusions using mode, median , mean and range. 

• Wate r absorp tio n: p lace three bo tto mless conta in e rs in so il a round th e school g ro unds 
(i.e. ba re vegeta tio n, some vege ta tio n and ~ atural scrub). T ip th e same amo unt of 
wa te r in each con tain e r, measure th e rate (time) o f absorptio n into so il. 

• H ow much wate r do we have available fo r o ur use? More than two thirds of th e Earth 's 
surface is wa te r, but o n ly 0.003% of th e wate r on Earth is fresh wa te r th at we can use 
fo r househo ld purposes. 97% of the Earth 's wa te r is salt wate r fo und in the sea. 2.5% 
is fresh wa ter locked in po lar ice caps, g lac ie rs, th e a tmosphere and soil. 0.5% is 

• 

• 

fresh wate r found in rive rs, lakes and gro und wate r. If the Earth 's wa te r supply is 
represe nted by 100 litres, how much fresh wate r is available fo r ho use ho ld use? 

Cost analysis of wate r conserva tio n . H ow much wa ter and mo ney are saved when 
we change fro m single to dua l fl ush to ilets? Research the costs and provide 
informative data. 

Evapo ra tio n rates a t d iffe re nt locatio ns a round the school, measuring volumes, 
we igh t, un its, pe rcen tages and frac tio ns. 

Background information 

Almost all the wo rld 's wa te r is in the sea. Sea wate r is salty and cann ot be used n r d rinking 
o r o n farms fo r ~rowing crops. Th e wo rld's fresh wa te r is mostly locked up in the po lar ice 
caps o r unde r the g ro und . On ly a small amo unt of th e wo rld 's wa te r is available or e pie 
to use. Wate r is a resource which sho uld no t be wasted. Whe n people leave the tap ru ning 
wh ile they clean the ir tee th o r whe n they spend a lo ng time in th e howe r, wa te r ·s wasted. 
Wate r can be saved in many ways, fo r example, by fixing leaking taps, by no t turn ·ng o n th e 
tap any furth e r th an is necessar y, by using a dual flush to ile t, and by using a bucke t in tead 
of a hose to wash the ca r. 
Wa te r sho rtages are a maj o r pro blem facing many governmen ts as de mand increases. 
New dams or the use of g ro und wate r sto res a re commo n o ptio ns. In NSW a round seven 
m ill io n megali tres of wate r are used each year, o f which about five mi llio n are fo r urban 
use, 500 000 megali tres fo r rural ho useholds and livestock, and 100 000 megalitres fo r 
industry and power ge ne ratio n . Commun ities also expec t the ir wate r supplies to be of a 
h igh qwi li ty and re liable. 
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5.1: EVERY DROP COUNTSI 

How much water is wasted by dripping taps? In many parts of the world, water is taken 

for granted. Where there are large dams like Warragamba Dam, people think that there 

is plenty of water. This is not always true. In Sydney alone our population is growing, 

but the amount of water we store remains the same. Also we are using much more 

water today than people used forty years ago. In 1951 each person used about 185 

litres of water per day; in 1994 each person used about 285 litres per day. How much 

water do you use every day? One drip every second equals 7 000 litres a year. 

What a waste! 

1. Find the volume of water from a dripping tap (check sc ience labs, staff office 
or school grounds). Collec t water over a set time, e .g. : one minute. Th is will 
give rate: volum e per minute. From th is information, find how much water 

. is wasted : 

(a) per hour········ · ··~~-·~· · ·~ (b) per day ...... ....... . (c) per week ........ _. . ~~~ ~~~··· 

(d) pe r month ..... .. ..... .. ... . (e) per year ........ .... . 

If wa te r costs $0.30 pe r kilolitre, how much money is go ing down the drain? 

(a) per h our .... .. .... ... ... ... . (b) per day .... ~ ... .. .... (c) per week ...... . ~ .. ~- ~ .... .. 

(d) per month .......... .... .. .. (e) per year ... .. .... ~ ... 

How to read your water mete r: 

The illustrations below show you how to read your m e ter. To make a reading 
subtract the last reading take n from the current one . 

s Eight digit meters 00~6~ Black numbers measure kilolitres 
(thousands of litres) 

Red numbers (on meter) measure 
fractions of kilolitres 

Therefore, our example reads: 7 912 kilolitres+ 319.4 litres 

Six digit meters 0000®® Black numbers measure kilolitres 

Red numbers (on meter) measure 
fractions of kilolitres 

Therefore, our example reads: 1 513 kilolitres+ 960 litres 

3. Find out where the school wate r m e te r is. Measure the amount of water used 
in a 24 hour pe riod by recording th e kilo li tres of water at the same time, two 
days in a row. 

Day l: Date .. .... .. .. .... . Time .. .... .... .. .. .. kilolitres of water .. .... .. ~ ·~ .. ~ ~ .... ~ ... 

Day 2: Date ........ .. .. .. . Time .............. .. kiloli tres of water ................. ~ .... . 
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4. Ask if you can see the water bills for the past year. Record the waler used. 

WATER USE AND COST 

Time of year Water used: kiloli tres Cost$ 

5. Draw a histogram of water used for th e year. 

Water usage for the year 

100 - ----

(/) 80 
~ 

.~ 

0 60 :.;;;: 
-c 

Q.) 
(/) 40 :::J .... 
Q.) -cc s 20 

0 
Summer Autumn Winter Spring 

Time of year (season) 
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5.2: NO MORE WATER 

How often do you think about water? Probably not very often except maybe when 

you're thirsty. Try to imagine living in a house without water. At least there would be no 

washing up! But there would also be no water for drinking or cooking, no showers or 

toilets and no water for washing clothe~. Without water there would be no life at all ­

nearly 70% of your body is WATER. 

How much water is used in everyday activi ties: 

• Toile ts: most d ual fl ush to ile ts use 9 litres fo r a fu ll flush and 4.5 li tres fo r a 

half flush . 

• An average shower uses 15 li tres a minute . 

• A standard ba th ho lds 120 litres when h alf fu ll . 

• Cleaning tee th will use 5 litres with th e tap runn ing and 1 li tre with the tap 
turned off. 

• Washi ng hands and faces wi ll use 3 to 5 li tres. 

• An average sink h o lds 9 litres of water, wh il st a mode rn d ishwasher uses abo ut 
25 li tres each cycle. 

• Front load ing washing machines ave rage 100 li tres each cycle whi lst a top 
loading washing machi ne averages 155 li tres each cycle. · 

• Car washing uses on average 200 litres for wash ing wi th a h ose. 

To fi ll an ave rage inground swimm ing pool it would take about 50 000 li tres 
of wa te r. 

Using a garden sprinkler wou ld use abo ut 18 1i tres of wate r per min ute. 

Cooking a meal uses about 10 li tres of wate r. 

Brainstor m the activities in which water is used daily around the house. 

1. Estimate how ma ny li tres wo uld be used by you to : 

2. 

3. 

• clean your tee th • wash d ishes in th e ki tche n sin k 

• wash your h ands • h ave a bath o r shower 

• flush the to ilet • wash the car 

In your da ily routine , how many li tres of wa te r would you use on 

average, pe r day? 

If you conserved wa ter m o re, how many li tres of wate r do you 

think you cou ld save, o n average , per day? 

Check the taps ! 

4. Check all the school taps fo r leaks. One drip pe r second equals 

7 000 li tres per year. 

4.1 H ow many taps in the school are leaking? 

(If no taps are leaking, use an example of 4 leaking taps 

wh ich drip ever y two secOJ)ds) 

H ow many li tres of wa ter is being wasted (time th e drips) 

per 24 hours? 
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4.2 If one litre costs $0.03, how much money is wasted 
per 24 hours? 

4.3 How long would it take to fill an average ingrou nd 
swimming pool with the wasted wate r? 
The average pool contains 50 000 litres. r 

4.4 Can you do anyth ing to stop the taps leaking? 

5. A dripping tap wasted 60L of wate r in a 24 hour day. How much 
wate r was wasted in : 

(a) 2 days (L) ? ........ . (b) 1.5 days (L)? .. ...... . (c) 1 hour (L)? 

(e) .5 hour (mL)? ...... . (f) 3.5 hours (mL)? ... .... . 

g pool holds 50 kilo liu·es of wate r. During a hot 
ted. How many litres of water 
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HANDOUT 5.3: SPRAYING IT AROUND! 

Company X produces approximately two·million litres of waste water per day. Rather 

than throw it away, they use it to irrigate .pastures. To do this, very large sprinkler 

systems are used. The sprinkler covers a circular area, once every 12 hours. 

Find: 

1. 

2. 

3. 

the diame te r 

Using the formula C=nd, find the circumfe re nce 
(Use n o n your calculator.) 

Find the area by (a) drawing a grid and counting the squares 

(b) using the formula A=nr-2 

Using the informatio n in the box above answer the questions be low: 

4. H ow much area does the irrigator cover in: 

(a) 3 hours? 

(b) 7 h ours? 

5. H ow much wa te r is u sed in : 

ss (a) 12 hours? 

(b ) 5 hours? 

6. What is the ra te of water used per hour? 

7. H ow many pastures of 100 metres are the re? 
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HANDOUT 5.4: LIVING CLEAN! 

Human-made litter may be blown or dumped in the waterway or washed down 

stormwater dra ins. The litter may float or sink, decay quickly or slowly, and some can 

contribute to a rise in nutrients and contaminating chemicals including heavy metals 

and pesticides. Litter may change the chemical composition of the water, decrease 

light penetration, affect the amount of available oxygen and kill aquatic life. Although 

large pieces of human-made litter are a visual pollutant, it is the little pieces ingested 

by small creatures which are quite often fatal. 

How fast does the water flow? 

1. On some flat g ro und near your local wa te rway record , in me tres and 

centim e u-es, how far yo u can trave l in te n seconds whe n running, walking 

fast a nd walking slowly. 

Running .......... ·-······· Wa lking fast.. .......... .. ... . Walking slowly .... ... ...... .... . 

2. Place o r throw a fl oating twig n a r th e m idd le o f th e wate rway. 

Walk a long the ba nk at the same speed. How a re yo u moving 

(runn ing, walking fast or walking slowly). 

3. Measure how far th e twig has trave lled in te n econd ·. 

4. At th is speed, how lo ng wou ld it ta ke the twig to trave l 

one ki lometre? 

Speed = Dista nce 
Time 

How clean is the waterway? 

5. Wa.l k around th e local wate rway to observe an y litter in the a rea. 

Record th e type and amount of li tte r fo und fl oa ting o n the water, 

in th e water o r near the waterway. 

6. Make an a sessment of the ex tent o f li tter o n th e wa te rway using the sca le 

be low: 

0 lot o f huma n-made litte r. Sunken and fl oa ting objects such as a r 

bod ies, ty res, p las ti c ; o ily fi lm o r slicks o n the water surface; a lgae 

g rowth . 

2 a lo t o f human-made li tte r, cans, p las ti cs or algae 

5 some human-made li tte r such as ga rde n rubbish and p ia tic · 

7 o ne o r two pieces of huma n litte r: local vegetation , ·uch as leave 

fl oa ting in the wate r 

9 = on ly natural vegetation prese nt 

10 = pristine , no hum an u eat a ll , prese rved in its na tural state . 

0 10 
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7. Construct a graph comparing the total for each diffe rent type of litter found . 

vVhich li tte r do you think is th e greatest problem in your local waterway? 

VVhy? ........ ....... .... ... .... ... ... ........... .. ...... ... .... ...... ... ..... ........... ....... .. ... .... .... ... ............. . 

8. VVhat percentage of the litte r found can be recycled? 

9. VVhat pe rcentage of the litter found could have been composted? ........ .... .. .... .. 

10. VVhat pe rcentage of. the litte r found could have been reused 

for a new purpose? 

Give some examples! ........... .. ...... .... .. ...... ...... ............. ....................... ........ .... ....... . . 

11. VVhat can be done to prevent the litte r reaching the waterway in the future? 

ss 

Did you find any of these? 
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TOPIC 6: AUDITS 

Rationale 

This to pic enables stude nts to use algebra, chance and data and number ski lls and to gain 

an unde rstand ing of th~ current manage men t o f o ur re o urces. 

You will need 

Activity 6.1 : Handout 6.1 , How tatl are your trees? 

Metre ru le; string; calculato r; the rmomete r 

Activity 6.2: Hando ut 6.2, H ow much stonnwater f alls on the school? 

Rain gauge 

Acti vity 6.3: Hando ut 6.3, How do you rate your school ? 

Copy o f school's e lectricity bi ll 

Ac tivity 6.4: H ando ut 6.4, School Energy 

Teachers' notes on activities 

Activity 6.1: How tall are your trees? (80 minutes overall) 

Th is activity is designed fo r th e students to develop knowledge, ski ll s and understand ing by: 

• 
• 
• 

using a varie ty of techniques and too ls to measure and compare quan titi es; 

se lec ting in to given fo rmulae and evaluating th e resulting expre sion ; and 

se lec ting and using appro pria te calcu lator techniques to perform o pe ratio ns . 

Activity 6.2: Ho w much s tormwater falls on the school? (40 minutes overall) 

Th is activity is designed fo r the stude nts to develo p knowledge, ski lls and understanding by: 

• 
• 

substituting in to give n fo rmu lae and evaluating the resulting expressio n ; and 

inte rpre ting and using rates to solve simple pro blems . 

Activity 6.3: How do you rate your school? (40 minutes overall) 

Th is activity is d esigned fo r the studen ts to develo p knowledge, ski lls and unde rstand ing by: 

• 
• 
• 

inte rpre ting data represen ted in g raphs; 

o rganising and di playing co llec ted data; and 

investiga ting a problem by posing suitable questio ns and p lann ing data collection . 

Activity 6.4: School energy (40 minutes overall) 

T his ac tivity is designed fo r the studen ts to develo p knowledge, ski lls and understand ing by: 

• 

• 
• 
• 
• 

inte rpre ting and using wr itten and graphical informatio n to solve problems re lated to 

consumer ari thme ti c; 

appreciating the contributio n of mathe matics to our society; 

appreciating the impac t of mathe matical informatio n o n d aily life; 

selecting and using approp riate commo n uni ts and conve rting between measures; and 

o rgan ising and displaying co llec ted data in a varie ty o f ways . 

Extension: Re-do this exercise ajier six months to check whether there has been any decrease in the 

amount of electricity used in your school. H ow much (energy/money) has your school saved? This 

exercise can also be done by checking the overnight or daily readings of the school 's electricity meters. 
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Alternative activities 

• "Home Green house Scorecard": use of software package on energy. 

• Design your own survey or attitude shee t to su it your classroom situation. 
Use questio ns relating to all types of waste, such as: water, paper, litter, e ne rgy. 
Use the results to investiga te ways that the school could reduce waste. 

• Collect a series of round obj ec ts, e .g.: containe rs, balls e tc. Using a piece of string find 
the circumfe rence of each. Record data. Measure or estimate the diam eter of each . 

• 

• 

• 

• 

• 

Use the formula n =C 
D. 

Find the value for n for each obj ec t. Find the average value for n. Compare your value 
with the value from the calculator. 

Calculate .th e vo lume of air in a balloon . Have each student blow up a balloon and 
set the problem to find "C" (circumference). This could be used to check the lung 
capacity of a ll students by h avi ng them each blow up their balloon using say, eight 
breathes, and calculating the volume of a ir. What is the average for the class? 

Toile t tally: Run a toile t tally by having a sheet of paper placed within the cubicle and 
each time the toile t is used the occupie r should note one tally on the sheet. These 
could be collected at the end of the day and used to find diffe rent outcomes, such as, 
volume of water used. 

Create an environmen tal action group to request different bins for diffe rent purposes 
to be placed in the school grounds. Decide on the purposes of each bin (for example, 
cans, recyclable paper goods, n on-recyclable ma te rials). Label each bin clearly. 

Investigate how we ll these bins are used over a period of tim e, by investigating the 
contents of the bins, state the pe rcentage of th e total contents of each bin that are 

materials which have been correctly placed . Investigate the fTeque ncy of co llection at 
the school fo r each type of mate rial. 

Calculate the mass and volume of th e contents of these bins before each collec tion 
and draw up a table and graph of th e results. 

Prepare a report for the school administrators and staff and stude nts of the school on 
_-......,.y~o"' E findings and the conclusions you have reached , incorporating the information 

xou h ave collected . 

Schools have been implementing various strategies to promote appropriate environme ntal 

knowledge, skills and values. Auditing is the process of m easuring and monitoring the use 
of resources. It a llows you to effec tively manage the environmental impact and provides a 
compre hensive strategy to e ncourage ongoing environmental improve me nts. Best Practice 
Enviro nmental Management (BPEM) h as been wide ly accepted throughout industry, 
comme rce and governments at a ll levels. In schoo ls, key competen cies and oth er measur­

able outcomes can all be evalua ted . Any change that invo lves be tter management practi ces 
and more e ffi cient use of school resources must be in the lo ng-term inte rest of the wh ole 

school, students and the community. The results of a ny surveys can be reported to school 
committees and in newsle tte rs. By adopting a strategy of BPEM, schools will be able to 
ma ke the ir day-to-day operations consistent with the educational goals of the NSW 
Environmental Education Curriculum Statement. 
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Tree 

2 

3 

4 

5 

6 

7 

8 

9 

10 

HANDOUT 6.1: HOW TALL ARE YOUR TREES! 

To find th e vari a tio ns (such as g irth , he ight) in trees: Fill in Table 6.1 a by: 

1. d o ing a survey o f trees in yo ur school (no t in the middle of the clay) 

2. measuring th e. g irth o f te n trees (girth i the circumfe re nce o f th e tree 1.3 

me tres a bove th e g round). 

3. using the formu la C=nd, find the di ame ter o f each tree. 

4. using a shad ow stick and simi lar trian gles to find the he ight of the u·ees. 

Example: Stick = l metre in he ight 

Shadow cast by stick = 0.50 me tres in le ng th 

Shadow cast by tree = 3.0 metres in le ngth 

Ratio of: shadow cast by sti ck : sti ck (0 .5: ]) or (l :2) 

shadow cast by tree : tree (3:?) 

Shadow cast by stick is 1
/

2 
the le ng th of the stick's he ight. Tree shadow is 1

/
2 

th e le ng th of the tree's he ight. 

The re fo re, tree is 6 me tres ta ll 

Table 6. la 

circum- diame te r estima ted le ng th le ng tJ1 of le ng th of ratio o n eight 
fe re nce (cl) he ight of o f sti ck shadow shadow shadow 

(c) tree cast by cast by cast by tree: 

sti ck tree shadow cast 
by sti ck 

C=nd d= .[; n=.[; 

n d 

5. Estimate how m any people could stand in the shade of the school's 

tallest tree. 

6. Wha t is the te mperature in : 

the shade of the tree? ........ ... .. ... ...... ..... .. . in the o pe n ? .. .... ........ .... .... .... .. ... .. . 
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7. Are th ere suffi cient trees in the schoo l grounds to provide shade 

fo r the whole school to sit and have lun ch? H ow d id you 

d ete rmin e your answer? 

8. At a certain time of the day, a tree 25 meb-es high casts a shadow 

32 me tres long . At this time of day, wha t angle do the rays of the 

sun make with the g round? 

9. (a) Collect the paper and cardboard in your class, g rad e o r 

school to be recycled o r sent to landfill fo r o ne d ay. 

(b) Weigh the pape r. 

(c) H ow many trees wo uld have been destroyed to ma ke th is 

paper ifl2 052 tonnes of paper make 150 650 trees? 

(d) At the present rate, how lo ng would it take for your class, 

grade or school to recycle o r waste one tonn e o f pape r? 

(e) Suggest ways in which the school could reduce, reuse o r 

recycle th e waste pape r? 
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6.2: HOW MUCH STORMWATER.FALLS ON 
THE SCHOOL? 

l. 

2. 

With a ra in gauge measure th e ra te of ra infa ll during a heavy sto rm . Yo u can 
use a ny Oa t-bo tto med , stra ight-sided vesse l as a rain gauge, fo r example, a j am 
tin. No te how lo ng the ra in gauge was collecting wate r. 

..... ..... ..... ... ... ... mm pe riod o f time ... ...... ... ........... . 

Co mpa re yo ur answe rs with data publish ed by th e Bureau o f Me teoro logy in 

newspape rs e tc. 

If 90% of stormwater runs off the school playground and 16mm of stormwater 

was collected in a storm (70 minutes). how many litres (volume) of stormwater 

ran off the school playground during the storm? The playground is a rectangle 

20m by 30m. 

For example: We first need to cha nge mm to m (since th e playground is in 
me tres) 
: . l 6mm = O.l 6m 
Find the amo unt o f ra in tha t fe ll o n the playgro und 

V = a rea o f p laygro und x he ight 
= 20 x30 x 0.16 
= 96 L 
T his means 96L o f rain fe ll o n th e playgro und 

If 90% o f th e sto rmwa te r r un s o ff the playgro und we need 
to find 90% o f 96L 
i.e. 90 x 96L 

100 
= 86.4L 
So 86.4L ran off the playgro und 

3. Find th e vo lu me o f run o ff: 

(a ) pe r second :... ...... ... .. .. . (b) pe r minute: ... ... . (c) per 24 ho urs: ......... .... . 

4. Compare how m uch wate r is used pe r day against how much wate r is lost in 
stormwa te r ru noff. 

Record the read ings from the school's wa te r me te r a t the same time each day, 

two days in a row. 

Day 1: Date .... ... .... ....... ... T ime ... .. ..... ....... .... .... Ki lo li tres o f wate r ...... ... .. . . 

Day 2: Date. ...... ... ... ....... . Tim e .... ... ... ... ....... ..... Ki lo li tres o fwate r ...... ... .. .. -

Day 2- Day 1 = ..... . ..... .. ... .. ki lo li tres of wate r used 

24 ho urs o f sto rm wate r ru no ff = .. .. .. ... .. .... ..... .... ... . kilo li tres o f wa te r 

5. Can you collect and re use sto rmwa te r in your school? How many ac tiviti es 

cou ld the collec ted sto rmwate r re place? 

6. [de n tify a ll po ints o f ac tual and po te ntia l areas o f the school wh e re wa te r 
can be wasted . T hese may incl ud e: leaking taps and drinking wate r fo untains; 
toil e t ciste rns that do n ' t shut o ff pro pe rly; a nd sprinkle rs th at are o pe rated 
above normal requ ire me nts. Ma ke a class li st o f proble ms a nd present 

th ese to the principal. Estimate how much mo ney is be ing wasted by 

losing thi s wa te r. 
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6.3: HOW DO YOU RATE YOUR SCHOOL? 

l. Discuss the issues below. H ow "enviro nmen tally fri endly" is your school? 
Give each item a score from 1 to 10 based on a rating fro m poor to excellent. 

Poor Exce llen t Score 

Energy use 1 5 10 .... .. ... ... ........ 

Li tter reduction 1 5 10 ................ .... 

Waste managemen t 1 5 10 .. ..... .. .. ....... .. 

and recycling 1 5 10 ... ... .... .... ...... 

Water use 1 5 10 ...... .... ... ... .... 

Healthy green can teen 1 5 10 .. .. .. ........ ...... 

Trees, garden l 5 10 .. ...... ... ... ... .. . 

Environmental educatio n 1 5 10 ······ ··· ···· ······· 

2. Graph your resulls. 
H ow I rate my school 

10 

9 

8 

7 

6 

5 

4 

3 

~ss 
2 

1 

0 I .. , energy litter recycling garden education water use canteen 

Graph the class resuits. 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 
energy litter 

H ow the class rates the school 

recycling water use canteen garden education 

3. Which areas need HELP? H ow can you and your fri ends help make the 
school mo re environmen ta.lly fr iendly? 
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6.4: SCHOOL ENERGY 

We ge t mos t o f o ur e ne rgy by burning no n-re newable fossil fu e ls. This re leases 

carbon diox ide into th e a tmosph e re a nd contributes to the greenh ou ·e effect. 

By using e ne rgy mo re e ffi cie ntly we: conserve resource ; reduce carbo n diox ide 
. . 

productio n; and save mo ney. H ow much e ne rgy does your school use? 

l. Obtain a copy o f the schoo l's e lectri city bills fo r th e year (o r a n ave rage of two 

o r. more years if they a re available). 

2. Gathe r th e fo llowing info rm atio n: total use pe r qua rte r; to ta l cost pe r qua rte r; 

numbe r o f billing days; size o f school po pula tio n (including staff) . U e this 

info rma ti on to calcula te: 

Daily use 

(total use pe r qua rter/ numbe r o f billing days (kWH/ day) 

Personal daily use 

(daily use/ size of schoo l po pula tio n (k WH/ person / day) 

·Daily cost 

(to ta l cost pe r quarte r/ numbe r o f bi lling day) 

Personal daily cost 

(da ily cost/ size o r school po pula tio n ) 

3. Ide n tify whe re e lectricity is used in th e school and wh e re e lec tri city 

could be saved. Organise teams to inspect the di ffe rent areas of tl1 e 

school: classrooms, o ffi ces, libra ry, canteen, school hall , o utside 

a reas e tc, ma king sure a ll a reas a re studied. Draw up a table to 

show: locatio n; use; comme nts; and how e lec tri city is wasted . 

Check all equipment and fittin gs such as: lig h ts; fans; hea te r and 

air-conditio ne rs; compute rs, printe rs, pho tocopi rs and o ffi ce 

equipment; videos, TVs, slide proj ec to rs; stoves, re frigerato rs; 

scie nce equipme nt e tc. 

for example: 

Locatio n Use Comme n ts Jdeas fo r reducing waste 

Classroom l lig h ts le ft o n during lunchtime use ti cke rs to remind the 

use rs to conserve e ne rgy 

video le ft on all day use time rs 

Librar y hea te r room too ho t turn the rmos ta t down 

4. Discuss your results. Wha t a re some o f the best ideas to save e ne rgy in your 

school? 

5. Whe re could sti cke rs or signs be placed to remind people not to was te 

e lectricity? 

6. Make poste rs, sticke rs, flye rs e tc to di splay around th e schoo l. 

52 A teaching and learning theme on Mathematics of our Envi ronment 

E 



ANSWERS TO ACTIVITIES 
HANDOUT 1.3, Page 6 

Q.1 (TABLE) 

A 

B 

c 
D 

E 

F 

G 

H 

Materials 

JPaper/cardboard 

Steel cans 

Aluminium cans 

Glass 

JPET (plastic bottles) 

HDJPE (plastic milh cartons) 

Cardboard milh cartons 

JPlastic bottles (detergent) 

TOTAL 

Q.2 (PIE GRAPH) 

Q.3 (a) number of trees = 150 650 

Q.4 

tonnes 12 052 

tonnes 

number of trees 

= 12.5 trees 

12 052 

] 50 650 

Tonnes % 

12 052 51.0 

56 0.2 

10.4 0.04 

10 400 44.0 

707 2.99 

398 1.68 

5 0.02 

3 0.01 

23 631.4 I-00.00 

(b) number of trees 

kilograms 

0.08 tonnes or 80 kg 

HANDOUT 1.4, Page 17 

Q.1 Food scraps 2 
Metals 4 

Plastics 5 
Wood etc. 2 
Paper 1 
Glass 7 
Other 5 

Q.3.1 90% Q3.2 10% 

Angle (sector graph)* 

183.6° 

0.7° 

0.1° 

158.4° 

10.8° 

60 

0.04° 

0.03° 

360° 

150 650 

12 052 000 

= 0.0125 trees 
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HANDOUT 2.1, Page 21 

Q .2 (DIAGRAM) 

Newspaper 

Fertiliser 

Food scraps 

Garden waste 

Soil 

BALANCED COMPOST (TABLE) 

Ingred ient C/ N raLio Ingred ient 

Lawn cl ippings 80:4 20: 1 weeds 

Fowl manure 70:10 7:1 Leaves 

Q.3 (TABLE) 

Ingredient Fraction 

Soil 40/ 112 

Garde n waste 20/ 11 2 

Food scraps 20/ 11 2 

Fe rtili se r 2/ 11 2 

Newspaper 30/ 11 2 

Tolal 11 2/ 1 12 

Cl raLio Ingredie n t 

57:3 19: 1 Food scraps 

180:3 60: 1 Paper 

Straw 700:7 lOO: I Cow manure 48:4 ] 2: 1 Seaweed 

Answers: 1 seaweed 

HANDOUT 2.2, Page 23 

Q.1 (a) 8 weeks Q.2 

(b) 13 weeks 

HANDOUT 2j, Page 24 . 

Q.l Volume= I x b x w 

= 60x7x3 

= I 260m3 

Q.3 tonn es = 1 000 000 

day 365 

2 lawn cl ippings 3 weeds 

(a) 66% 

(b) 33% 

Q.3 (a) 3 

(b) 1.8 

Q.2 120 X ..!.QQ = 60% 

200 

vo lum e = 1 260 x 7 

wee k 

= 2 740 tonnes/day 

. 

% 

35.7 

17.9 

17.9 

1.8 

26.7 

100.0 

C/ N ratio 

75:5 15:1 

340:2 170:1 

100:4 25:1 

\ \ j 
l l I 

LJ 

Q.4 vo lume = area of land fi ll x depth (3) 

= 120 X 1 00 X } 00 X 3 

Q.5 (i) 150 X $7.80 = $1 170.00 

(i(i) 1 000 X $7.80 = $7 800.00 

= 3 600 000 111
3 

HANDOUT 3.2, Page 28 

Q.3.1 4 000 

Q.3.2 2.5 g 

Q.3.3 90 

(ii ) 20 000 

(ii ) 25 g 

(ii ) 2 025 

( i i i) 

(i ii ) 10.5 

(ii i) 3 075 
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HANDOUT 3.3, Page 29 

Q.2 sample Q .3 Average = 67 Q.4 Total number of squares =20 

9 

10 

12 

10 

13 

13 

6 

= 11.16 

Q .5 Population = Av./ square x numbe;- of squares 

= 11 .16 X 20 

= 223.3 worms 

Q.6. (TABLE) The n umber of worms increases by 60 per week. 

Start Week 1 Week2 Week 3 Week4 

Adults (A) 10 10 10 10 . 10 

Young (Y) 0 60 120 180 240 

TOTAL 10 70 130 190 250 

RatioA:Y 10:0 1:6 1:12 1:18 1:24 

Q .6.1 970 worms Q .6.2 9700% Q .7 after 1 month we have 240 plus 10 = 250 worms 
Q .8 if 500 worms= $20 the n 250 worms = $10.00 Q.9 20 worms 

;"~.(' .... l~brgan i sm 

A Viruses 

B Bac teria 

c Protozoa 

D Fungi 

E Algae 

F Plan ts 

G Ve rtebrae 

H Insects 
-

I Arachnids 

J Other 
inve rtebraes 

TOTAL 

Species 

500 000 

400 000 

200 000 

1 000 000 

200 000 

300 000 

50 000 

8 000 000 

750 000 

1 000 000 

12 400 000 

Angle required 
for pie chart 

14.5° 

11.6° 

5.8° 

29° 

5.8°' 

8.7° 

1.50 

232° 

21.7° 

29° 

360° 

(PIE CHART) 

I 
H 
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Q.1 insects Q .2 2 000 000 Q.3 0.4% 

Q .4 viruses 4, ve rtebrates 1, plan ts 2, insec ts 3. 

Q .5 (a) 200 bi llio n (b) 8 000 billio n (c) 800 millio n 

HANDOUT 4.3 

Q .l (TABL (E) 

umbe r o f animal species ex tinct or decla red threa tened in 

Cro up No. o f species a t time Presumed ex tin ct in 

o f Euro pea n SW (a) 

se ttl e ment % 

Amph ibians 69 (b) 1 1.4 

Birds 511 (b) 11 2.2 

Mamals: 
te rrestra i I li S (b) 26 22 

marin e 36 unkn own unkn own 

Repti les 228 (b) - -

Invertebrates unknown unknown unknown 

SW 

Existing but 

threatened in SW 

% 

14 (c) 20. 3 

88 (c) 17.2 

40 (c) 33.9 

- li 
15 (c) 6.6 

it Jl 
(a) May be existing e lsewh ere in Australi a 11 I ! ll 

of NSW Wild li fe (b) Natio nal Parks and Wild li ke Se rvices (NPWS) Atla 

(c) Number of species o n bo th Part 1 (threatened ) and Part 2 (vu lne rable and rare) of 

Schedu le 12 of the NPWS Act 

' 1/ i Q.2 te rrestrial mamm als Q .3 te rrestrial mammals 

Q .4 amphibians 2. 1 %, birds 3.3%, mammals 33%. 

HANDOUT 4.4, Page 36 u 
Q .2 

Breeding season 1 2 3 4 5 6 7 8 9 10 11 12 13 

Pairs of rabbits ] 1 2 3 5 8 13 21 34 55 89 144 233 

Q .3 The next te rm is equal to th e sum o f the two pt·eceeding te rms afte r the second . 

Q .4 

Seasons 1/ t ~; :1 3/4 •1;:, 5/fi 6/, 'Is s;9 9 I 10 10/ 11 11 / 12 12/ 13 

Value 1 0.50 0.66 0.63 0.62 0.62 0.62 0.62 0.62 0. 62 0.62 0.62 

Q .5 Afte r the first four (4) values the ra tio has a co nstant va lue o f0 .62. 

HANDOUT 5.2, Page 41 

Q .4.1 4 Q.4.l 4(taps) x 3 500 = 38.4 1i tres Q .4.3 50 000 = l 302 days or 3 years 207 days 

365 38.4 

Q.4.2 $1.15 

Q .5 a) 120 L b) 90 L c) 2.5 L d ) 2 500 mL e) 1 250 mL f) 8 750mL Q .6 48 400 L 

HANDOUT 5.3, Page 43 

Q .1 200 m Q.2 628.32 m (most accura te using the 1t butto n ) Q .3 (a ) (b) 31 415.93.m2 

Q .4 (a ) 7 853.98 m~ (b) 18 325 m~ Q.5 (a) 1 000 000 litres (b) 41 6 666. 7 li tres 

Q .6 83 333.3 li tres/ ho ur 
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GLOSSARY: 

arachnid A class of animals which includes spiders, scorpions, mites, etc. 

bacteria Microbes, ver y small single-cell organisms. Singular- bacte rium . 

compost A warm, moist mixture of organic mate rial unde rgoing decay and decomposition 

with or without a ir wh ich can be used to fertilise land. 

decomposing A breaking down process which occurs whe n living organisms die. 

disposal Getting rid of some thing, throwing away, finishing. 

ecosystem A n etwork of relationships among organisms in the e nvironment. 

environment The sum total of organisms, objects and rela tions in a g iven place. 

fungus Spongy growth , reproduced through spores and surviving on living or 
decomposing organic ma te ri al e .g. , mushrooms, toadstooJs e tc. 

invertebrate Micro-o rganism, tiny animal, ofte n an insec t which has its ske leton on the 
outside of its body as a sh ell or skin-like cover e .g., n e ma tode;'mites 

litter Waste m ate rial th at has been discarded o r scattered as rubbish in th e e nvironme nt. 

micro-organism Tiny organism , a living be ing usually existing in soil or decomposing 
organic material. 

mite An invertebrate micro-o rganism , a transparent bodied arachnid living in 

decomposing o rganic m a te rial. Mites feed mainly on yeasts. 

nematode An invertebrate micro-organ ism, a th in worm without segments living on 

bacteria, fungi and protozoa. 

organic Substa nces having a living (or dying) physical structure, organs, plants and 
animals. Organic farming uses only organic material , no chemicals. 

pollu ·on Waste ; a group of pollutants which combine or act separately in degrading, 
fou ling and destroying the e nvironme nt. 

-....::::=:'S' 
protozoa Single ce ll ed microscopic animals, microbes. Singular: protozoan. 

putrescible Organ ic waste that can decompose. Ofte n called compost, compostibles 
or organics. 

recycling The re processing of products after they have been used so that they may become 
the raw mate ri als for new and recycled or "downcycled " products. 

reduce To use less, to trim down or limit the amount and range of products used . 
Creating less waste. This is the best way to achieve waste minimisation . Reusing and 
recycling an~ less effec tive ways. 

reuse Finding or adapting products after their initial use so that they have the same, 
simila r or alte rna tive uses. These reuses extend the life of the products. 

sustainable Able to be sustained, carried on far into the future. In the case of the 
environment it means waste minimisation through reduction, reuse, recycling and a 
proper appreciation of th e e nvironment and manage ment of resources, especially by 
using re newable resources. 

waste Anything left over or supe rfluous, such as excess ma teri als or by products, rubbish , 
garbage, m ess e tc. 
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RESOURCES: 

1 Environmental Guidelines: Solid Waste Landfills. EPA 1996. 

2 Kiama Municipali ty Council - lead ing SW in recycl ing (042 320 222) .. 

3 Glass Packaging and the Environment. ACI Glass Packaging (047 300 700). 

4 Do the Right Thing - Li tter Reduction Campaign. Vo lume O ne 1981. 

5 Earthworks - Living with less waste - partic ipan ts notes- EPA 1996. 

6 The Complete Guide to COMPOST- Pe ter Ru therford and David Lo urie 1995 

(pho ne/ fax 02 9918 0879). 

7 Worrn Farming. Envi ro nme nt Matte rs No 26- EPA 1996. 

8 Kids Jar Landcare- Wormwatch- Education Departmen t of South Austra lia 1992. 

9 Sustainability and Biodiversity, Teachers Guide. EPA 1997. 

10 The NSW SjJring Water Bug Survey. Dept o f Land and Wate r Conservatio n 

· (Rosie Rowe: 02 9895 71 79). 

11 Streamwatch - Syd ney Wate r Corporatio n (Renato Ramsey: 02 9350 5393). 

12 Let's Clean the Water. A wo rkbook o n water poll utio n. SPCC 1989. 

13 Water Care- Caring for Water in your Local Environment - Water Board 1993. 

14 Water Wise: Water in the H ome. Water Board 199 3. 

15 Catchment Management - Water Board 1990. 

16 Draft Caring For Your Catchment. Could Leaguer - 1996. 

17 Australian H ome Greenhouse Scorecard. Distribu ted thro ugh EDSOFT 

(To ll Free: 1800 674 899). 

18 Environmental Audits. Eco-Focus. Stuart De Landre 1996. 

19 There's something you can do. Clean Up Australia Campaign. CEPA. 

20 Schools Environmental Audit. Best Practice Environmental Management. Keep Aust alia 

Beauti ful. 1994. 

FURTHER CONTACTS: 

1. Enviro nment Pro tec tio n Auth ori ty - Po ll utio n Lin e and Publications 

(Free Toll : 131 555). 

2. Enviro nme nt Protectio n Autho ri ty - Debbie Maddison (042 268 lOO) 

3. Enviro nme nt Pro tectio n Authority - Internet Access­

Ho me Page: http:/ / www.epa. nsw.gov.au 

4. Departme nt o f School Education - Home Page: http: / / www.dse. nsw.ed .au 

5. Department of School Educa tion - Ross Tanswell (042 614 011 ). 
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