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Lesson 1. Integrated Water Cycle Management — What  is it?

Objectives of integrated water management:

Objective Underlying Principles:

1. Conserve valuable mains Minimise water use in the first place — by minimggi
drinking water activities that require a lot of water, using wagéicient
appliances and fixing leaks promptly

Use urban water as a resource to supplement @cephains
water supplies

Don't use water of a higher quality than the uspines

2. Minimise wastewater Reduce the amount of “waste” water by using it aster
impacts “resource”
Minimise changes in stormwater peak flows and riinof
volume

Minimise pollutants in stormwater

Avoid connecting hard “impervious” surfaces dirgdth
natural waterways

3. Add value to our urban Integrate water and water infrastructure into urlaaxlscapes
landscapes Use water infrastructure for multiple purposes
Exercises
Activity: Advice to teachers:
1. Identify all the water Water source types include mains water, roof raiawya
sources available at your stormwater (runoff on the ground), groundwaterygsaer,
school. sewage and bottled water

Students can identify the specific locations ofhealcthese
types of water source in your school — mark thena amap of

the school
2. ldentify where water is Water uses include drinking, hand-basins, showers,
used in your school. washing/rinsing in classes (science, cooking, atiyating

ovals, garden beds, water for livestock, flushimitets,
evaporative air-conditioners, etc

3. Categorise the types of What water quality is required for each type of imsgour
water quality school?
Does it have to be drinking quality?
Are there different categories of non-drinking wate
What rules can students find on the internet abeing water
from different water sources? Does it have toreatéd

before it is used, or stored? Are there restmgion how you
can use it (sub-surface irrigation of greywaterifstance)?

What rules can students find on the internet abonbecting
alternative water sources to the mains water system

Tip: The map from Exercise 1 can be used to help ghel&chool Water Audit |
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Lesson 2: How do you access smart water data?

Logging in to the Watersave Australia website:

1. Navigate tohttp://secure.watersave.com.au/waterguard web8/agpx

2. Login using: Usernameto be advised Passwordto be advised

Viewing data for your school:

1. Once you have logged in, you will see the
screen to the right.

2. For detailed data recorded every 15 minutes

by the Waterguard smart water meter, click on
“Detailed usage” in the Statistics section.

3. Similarly, for daily, weekly or monthly usage
click on those options.

4. For any of these options, select your school
from the drop down menu.

5. Select the date (a single day for the “detailed
usage” option) or dates (for the daily, weekly
and monthly options), or

6. Select the number of days, weeks or months
prior to the ‘To date’. Generally you might us
this option to look back a specified period
from the current date (or better yet, the
previous day, as the current day’s data will b
incomplete).

@D

D

7. For the “Daily usage” option, you can chose umitgither litres/15 minutes (the way
the data is actually recorded), or re-scaled tediminute. Note that detailed
information can only be generated for a single @egving the start and end hours at
the default values will automatically generate a

report for a 24 hour period).

=3

8. Click on the “Generate” button at the bottom righ
hand side to create the report.

9. In all cases, a graph of water usage is presented
together with a table of the data. By clicking on
the Excel export button, you can export both the
graph and table to MS Excel.
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10. Data can also be exported by selecting the “Exipat&” option from the “Statistics”
menu on the left hand side of the web page. Tikissg/ou the ability to export data
from a number of schools at once (or a number daevdaard units at your school if

you eventually have more than one installed at gohool to sub-meter particular
areas).

11. You can also use the “Comparisons”/“Units” optioon the “Statistics” menu to

display water usage at multiple schools (or Watardunits) on the one graph. Once

the report is generated, it too can be exportetgusie button icons.
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Lesson 3: How to do a school water audit

Information from the smart water meters fittedhe school’s main water meter can only
show what water use is occurring overall. To fnd what activities are causing the periods
of higher water use, your students will need t@dahool water audit — identifying all areas
of water use in the school and measuring the fles of particular appliances, including any
leaks that they might find.

Sydney Water has produced a number of guides togaater in schools. The following
three very useful ones have been obtained withr({&ydlVater's permission) as a resource for
you to use, particularly for doing the school watedit activities.

1. Every Drop Counts in Schoolsa comprehensive teaching package for Stage 2/3
students

2. Rainwater Tanks in Schoclsevery drop counts in schoetaa comprehensive
teaching package for Stage 4 students

3. School Water Audit — a simple guifi2VD)

With respect to the second resource, please nat@shthe Central Coast is outside Sydney
Water’s area of operations, your school won't bgilde for a rainwater tank from Sydney
Water. However, as you may know, both Wyong andf@d Councils offer grants for
school rainwater tanks, which also require someafqoreliminary water audit or school
water savings plan to be eligible.

TheEvery Drop Counts in Schoalocument is targeted at Stage 2/3 students, aneftine
does not quantify water flows, whereas the seceadurce Rainwater Tanks in Schocls
every drop counts in schodl®r Stage 4 students does.

The DVD is ideal for showing your students whaniglved and takes some of the mystery
out of doing a water audit.

1. Primary schoolsuse Lesson 4 dgvery Drop Counts in Schools, conduct a school
water audit.
However, leave the “Problems and solutions” sectioto Lesson 7 of this guide

2. High schoolsuseRainwater Tanks in Schoclsevery drop counts in schodts
conduct a quantitative audit.

Again, leave the “Problems and solutions” sectiorotLesson 7 of this guide
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Lesson 4. The minutes drip by —detailed water usage

1. Referring to Lesson 2, select the option for getiregaa “Detailed usage” report for a
single day, i.e. water use over a 24 hour periechnded at 15 minute intervals.

2. Using the date field, select a Monday and genexragport and export it to MS Excel.

3. Repeat step ‘2" above for each day for the remaintithe same week, including the
weekend, i.e. a total of seven separate repodsvian separate Excel files.

4. If you only have one group of students, copy theksbeets into the file with the
Monday data, so that you have seven worksheeleiore file (this makes it easier
to work on). Label each worksheet with the week didgep them as separate files if
you have a lot of students and want to divide theimgroups for exercise ‘5’ below.

Tip: Did you know that apart from using your mouse, gan use ‘CTL’ + “Page Up’ and
‘CTL’ + ‘Page Down’ to move between multiple workshe within a single Excel file

5. Divide the class into five groups and allocate sclgool day to each:

Is there any water use between midnight and whesthool opens (i.e. students
and staff begin to arrive)? Is it consistent, i@ their significant peaks? What
would cause this?

Between the school opening and closing at the étitkaday, identify recess,
lunch time and any other events. What times hla@eyteatest and least water
use? Why is this?

Is there any water difference in overnight use teeémd after school? Why
would they be different?

Tip: Consistent levels of minimum water use at nightdat a leak, either from
consistently leaking fittings, or from a leakingpgi If the minimum level of use variep
between nights, it probably indicates a stickiriteteistern or taps not turned off
properly, rather than a leaking pipe.

Have students annotate the detailed usage grajilarsimithe example below.
(They can label periods of low water use too!)

Students /_ Science & cooking
arrive N classes?

Cleaners & -
groundsmen Cleaners?

...detention!?

[
...but nobody knows
I'm leaking!

Recess &/or science j
classes?

Tip: Use information gathered by tiSehool Water Audito help identify the causes of low
and high water use periods — see Lesson 3
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Guide the student groups to investigate the diffegs between each school day’'s
water use:

Do the peaks and troughs occur at the same tinfed=&

Are the peaks and troughs similar in height (i.atewuse)? — why might they be
different between days?

Tip: Have a copy of the school’s timetable handy tofifigolasses that might use a lot of
water. You might also obtain the cleaning timed any extra-curricular activities,
such as after hours meetings and sport events.

Look at the difference in water use between scbags and weekends.

What differences are there in the absolute levielgaber use? Is they any
difference in the pattern of water use over the?day

Is the level of overnight use the same on weekasds school days? Can you
see the overnight minimum usage level at any tiorend the school day?

Senior students can calculate the volume of watsrtd leaks, as an average
daily volume and average weekly volume.

Extrapolate the daily or weekly leakage to a wh@ar and compute the leakage
cost to the school using your council’'s water ckar(see ‘Tip’ below).

Tip: Gosford-Wyong Councils Water Authority:

Up to 30/06/2007:

“Water Usage Charge”; $1.12/kl (kl = 1,000 litres)
plusthe “Sewerage Usage Charge”; $0.80/kl x 0.90*

Total Water & sewer usage charges:  $1.84/kl

From 1/07/2007:

“Water Usage Charge”; $1.35/kl (kl = 1,000 litres)
plusthe “Sewerage Usage Charge”; $0.83/kl x 0.90*

Total Water & sewer usage charges:  $2.10/kl

(* The “Sewerage Discharge Factor” assumes that 80#ater used is sent to the sewer)
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Lesson 5: The weekly water sleuth — water has nowe  ekends

In Lesson 4, students identified periods of higtl v water use during a 24 hour period,
and made educated guesses about what might casee thhey also looked at how these
patterns might differ between school days withimegek and on the weekend.

This lesson provides demonstrates a quicker mdasmparing daily water use based on
daily volumes. It also introduces the weekly arahthly data options.

1. Referring to Lesson 2, select the option for geimayaa
“Daily usage” and generate a report for a wholeknae
longer.

Does daily water use vary between school days —
within a week or between weeks? Why is this?

If your period includes a holiday, is the daily efatise
different during the holiday period different to
weekend daily use?

Tip: Look up the maximum temperatures and daily raiféalthe corresponding period o
the Bureau of Meteorology siteww.bom.gov.au
Also look at the schedule of extra-curricular aititd on weekends and holidays — i
many schools there should be no activities andmese in holiday periods.

2. Now select the “Weekly Usage” report for as long a Weekly

period as you can.

How consistent is the weekly usage?

If your period includes a holiday period, how /—H

much lower is the usage?

/— | Summer holidays

3. Finally select the “Monthly Usage” report for asdp Monthly
a period as you can.

How consistent is the monthly usage?

Are seasonal patterns evident?

4. Discuss the problems with trying to collect daily,
weekly and monthly data by manually reading the
school’s water meter, instead of using automatiarsmater meter data.

Can students access the meter without teachengsipef?

How would you collect data on the weekend?

Who would volunteer to come to school over thedwats?

Who will enter the data, check it for errors andeyate the reports?
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Lesson 6: You aren’t alone — comparing your school to others

Your school only has access to its own school'srsmater meter data, but you can share
your data with other schools on the Central Cdagiu like. If they do the same, then you
can compare water use between the schools.

1.

5.

Referring to Lesson 2, select the option for getirggeaa “Daily usage” and generate a
report for a whole week or longer.

Calculate the average daily use on school daysummg that weekend usage is
largely leakage, subtract the average daily weekisedo give the average daily
water use by students and teachers. Divide th@iatrby the number of students
to get your school’s average water use per student.

Alternatively, use the overnight water usage ratedculate the leakage rate
(using the “Detailed Usage” report).

Tip: This does not mean that each student uses alvter themselves — it simply
expresses the whole school’s water use in terrstudents. It provides a common
basis for schools to start explorimdny their school might have higher or lower
average per student water use than another scMeaningful, inter-school
comparisons can not be made without knowing wheaptrticular activities and
circumstances are in each school.

Compile the results of Lessons 3, 4, 5 and 6, ixcel files that include the name of
your school. Make sure that you have labelled thies’ of each worksheet to reflect
what that report is.

Email those files to the other schools similar éois. For instance, if you are a high
school you would only send your results to anottigh school. You might also want
to post the results to your school’s website. olfi ylo this, you will want to be sure to
include the explanations of what causes the higbddaws through the day and
between days — otherwise people won't be able terstand why the water use
varies like it does.

Tip: Basically, when you post information to the intfrnit is out there for everybody to
read — and misinterpret! So be sure to be goodi&WReporters” andxplain the
data; without explanation, water usage dasa not become useful informatjagiving
you the_knowledgen how to manage your school’s water use better.

Can your teacher arrange for the water reportevisibother schools to present your
findings and discuss similarities and differencéhwiheir water sleuths?

How different is the overall water use? What d#éfece is there on a per
student basis? (see exercise 1 in this lesson).

What are the differences in weekly, daily and detbfwithin a day) water
use? Explore the reasons why these might be diftdretween the schools.

Do the monthly data show similar seasonal trends?

From your analysis , identify the largest watersliseyour school and
compare these to the other schools.

If another school sends you their water usage dataExcel to generate a graph
showing “detailed” water use for both schools omdhe plot. Repeat for “daily”,
“weekly” and “monthly” data.

As an advanced exercise, you could average thaifdetusage” at your school
over a whole school week to give an average 24 Wwatgr use pattern. Repeat
for the other school(s), then compare them by iplgthn the one graph.
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Lesson 7: ldentifying water saving options

By this lesson you will have conducted a full as#yof the smart water meter data for at
least one month. You will also have conductedhmstwater audit, or repeated an earlier
one.

If your school has an existingater Savings Plaor School Environmental Management
Plan (SEMP), you should also check to see what waténgaptions it identified and what
strategies are already being implemented.

You should review both the optioasd_existing strategiés the light of your recent
investigations — remember, previous water sleuitisidt have the benefit of the smart water
meter data and the most recent school water audit.

Water savings options can be grouped under thewoih headings:
Reduce demand: Minimise the need to use water in the first place:
Change practices to ones that don’t need so mutdr wa
Use water efficient practices and fixtures
Fix leaks promptly

Source locally:Harvest local water wherever possible to substitot mains water:
Install rainwater tanks to capture roof runoff

Harvest stormwater runoff from impervious surfalies car parks and
assembly areas

Use groundwater (with a licence)

Tip:  When considering local water harvesting , don'tdzeworried about “stealing water
from the environment” — impervious surfaces exparne 3 to 4 times as much rungff
as would have occurred naturally; so there isg lway to go in most schools befor
you reduce runoff to below natural levels! In fabe goal for stormwater
management is to reduce runoff volumes and peakrides to near natural levels, t
minimise damaging effects on downstream waterw&g water harvesting is win —
win!

Recycle: Capture water used once for one purpose (traditipnalled “wastewater”)
and reuse it for another that requires a lower maiality:

Direct diversion of greywater (without treatmeray dutside irrigation

Treatment and storage of greywater or sewage tmeraternally (such
as in toilets) or externally

Tip: Under government regulations, even greywater foeisteated before it can be storedl.
“Greywater” is the wastewater from sinks, shower@shing machines, etc, excludin
human waste. “Sewage” on the other hand includean waste and is called “blac
water” (because if you leave it to stand long etoigctually goes black from the
effects of microbial breakdown!). Even though seqee “sewerage”) systems collec
a mixture of grey and black water, collectivelysistill referred to as sewage, rather
than “greyish black water” or some such.

The Sydney Water guides to a school water auditSon the “reduce” water saving options.
These are the essentiabt step —reducing water demand is always the most effective
means of saving valuable (high quality) mains watesupplies Apart from the cost of
mains water per kilolitre, there are considerabirenmental costs from the physical
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impacts of dam and pipeline infrastructure, andftbe energy and greenhouse gas
emissions resulting from treating water to a dmgk{‘potable”) standard and pumping it over
long distances.

Exercises:

“Reduce” options:

1.

Use your recently completed school water auditgbas3) to complete the
“Problem” and “Solution” sections. You may wantdivide into groups, one for
each audit area.

Summarise these types of water savings in an Expcehdsheet; show the estimated
amount of current water use per school day anéshimated savings from each
identified option. Groups can present their figdiio each other.

“Source locally” options:

3.

4.

Investigate roof rainwater harvesting options. &ach major building:

What is the roof area? For what proportion cohldownpipes be easily lead to
one potential tank location?

Is there a significant non-potable (i.e. non-dmgkivater) use within that

building, or in another adjacent to it?
(Note: rainwater tanks funded under this program will e considered for external uses,
as the amount of mains water saved is much lesscirabe achieved by internal uses)

Excluding building roofs, what is the total impeyus area within the school grounds
that drains to stormwater pipes? Divide by thaltethool area to calculate the total
imperious fraction.

Tip: Direct connection of impervious areas to stormwdtains, and from them to natural
waterways, has been identified as one of the neajoses of the decline in urban
waterway health. If we can “uncouple” the hardaces from the drainage system, We
can reduced this impact — and also benefit frontawed water retention on our schopl
grounds!

Identify impervious areas from which runoff could directed by gravity to areas
where it could be used without storage, such agaoden beds. If these measures
were introduced, calculate the reduction in thedriqus fraction (see ‘4’ above).

Identify places in your school where stormwaterofticould be directed by gravity
and stored. Calculate impervious catchment ardgatential storage capacity.

Tip: You should consider the potential for underground above ground tanks, as well ag
open retention basins formed by earth embankmeotsd an oval, garden, or grassed
area. ldentify if there is likely to be any litter other pollutants, that might need to Qe
filtered out.

Recycle:

7.

Which activities/areas create the most greywatgour school? Estimate the daily
volume using the assumed demand identified fronsthart water meter data and
school audit Are these located near boys and tgitlsts? Are there any other likely
users of treated greywater nearby?

Is your school near a reticulated “third pipe” veasater recycling scheme, such as
the one proposed for the Gosford CBD?

~ Supported by the NSW Government’'s Water Sakings ~ p1l1




Lesson 8. Assessing integrated solutions

Matching water uses to water saving options:

1. Review the integrated water cycle management abgscand principles set out in

Lesson 1.

2. Using the answers to the exercises in Lesson atifgehe required water quality of
each use audited in the school water audit (LeS¥on

3. Summarise the potential water saving options feheaudited area using a table
similar to the following:

Activity or Area of
Water Use

Water Saving Options

Reducing water demand
and leaks

Substituting with local
water sources

Recycling wastewater

Science labs (particularly
Chemistry classes)

Fit flow restrictors to lab taps

Boys toilets

Fix leaking cisterns
Install dual flush toilets
Install waterless urinals

Fit flow reducers on hand-
basin taps, and/or fit spring-
loaded taps

Install 4,500 litre tank to
collect rainwater from boys

& girls toilets; use for

ol

Organic garden

Apply more mulch and
newspaper to reduce
evaporation

flushing toilets
Direct stormwater runoff

from main assembly area to

corn crop

Use greywater from B-
Block staff amenities
hand-basins to sub-
surface irrigate fruit trees

etc

Calculating potential water savings:
(These activities might be restricted to Stageudents)

4. For each potential water saving option, estimagepibtential water savings For the
“Reducing water demand and leaks” options, you lshbe able to refer to the
analyses done in Lessons 4 and 5, together witfidiveestimates measured in the
school water audit (Lesson 3).

5. Using the information provided on the cost of eaetter saving device, calculate a
ball-park cost of each water saving measure. Ragk from highest to lowest.
Cross out any that exceed $4,000 by themselves.

6. Divide the estimated cost of each option by theasponding estimate of water
savings in kilolitres. This will give you a unibst per kilolitre. Rank them from
highest to lowest. Which options are the cheagpeskilolitre?

7. Are there any options that logically should be dtmgether, but which still total less
than $4,000? Identify these and explain why theutd be integrated.

8. Write a brief report to your Principal recommendiroyr preferred water saving
measures, including the estimated water savingscasts (per kilolitre) and total
estimated cost. Ask that these be consideredpremmenting and/or revising your
school’s water savings plan.
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