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This is not an argument
against recycling

Just do not use treated
sewagde as a drinking water
source if there are other
reasonable options



Only recycle water from sewage
into drinking water

m \When no other reasonable sources for water

— Thus only as "“last resort”

and

m \When testing is in place that shows the system
IS working properly all the time

— This means show you achieve a log 10 reduction for
Viruses



Fundamental reversal of one of
the basic health principles

m The problem with proposals to recycle
sewage into our drinking water supply
is that this is a fundamental reversal of
one of the basic principles that have
helped keep our drinking water safe
(i.e. keeping sewage out of our
catchment area and drinking water).



We have strived to protect our
catchments from sewage




We should only do this is if there
are no other reasonable options for
safer water sources

and no other options that are
reasonable from an economic and
environmental perspective



If you recycle water from sewage
into drinking water then you need
“real-time” testing to show the
system is working
and reaching specifications all the
time

especially for viruses



Issues in Potable Reuse: The Viability of
Augmenting Drinking Water Supplies with
Reclaimed Water

= Our general conclusion is that planned, indirect
potable reuse is a viable application of reclaimed
water—but only when there is a careful,
thorough, project-specific assessment that
includes contaminant monitoring, health and
safety testing, and system reliability evaluation.

m Further, indirect Botable reuse is an Oﬁtion of last
resort. It should be adopted only if other
measures—including other water sources,
nonpotable reuse, and water conservation—have
been evaluated and rejected as technically or
economically infeasible.

National Academy of Sciences US 1998



“Last resort”

m indirect potable reuse is an option of
last resort. It should be adopted only
iIf other measures—including other
water sources, nonpotable reuse, and
water conservation—have been
evaluated and rejected as technically
or economically infeasible.

National Academy of Sciences US 1998



Use as "“last resort”

Queensland

E Queensland Water
E Recycling Guidelines

L\ December 2005

7.6 USING RECYCLED WATER TO
SUPPLEMENT DRINKING WATER
SUPPLIES

The Australian Drinking Water Guidelines (NHMRC &
NEMMC z004) recommend that drinking water should
always be derived from the best available source of water.
In most parts of Australia, during normal climatic
conditions, this would include the freshwater reaches of a
river, lake or aguifer or an impoundment formed to store
wiater from one of these sources. Wherever possible, this
storage should be minimally impacted by human
activities, including disposal of waste. However, there are
parts of Queensland where, due to long-term drought,
these ‘natural” water sources will not be adegquate either
to support planned growth beyond a certain population
or, in more extreme cases, to meet the water needs of
current population levels. In these cases highly treated
recyCled water may actually become the *best” available
source of water.




HATIONAL WATER QUALITY MANAGEMENT STRATERY

Recycled Water
used in

Mawson Lakes

AUSTRALIAN GUIDELIMES 21
FOR WATER RECYCLIMG:
MAMAGING HEALTH AMND
EMYIROMMENTAL RISKS
(PHASE Z)

AUGMEMNTATION OF DRINKING
WATER SUPPLIES

Why is there
no “last
resort”

comment in

our latest
national
guidelines?



There are Major local and
international marketing
campaigns to promote recycling
water from sewage into drinking
water



GLOBAL
EXPERIENCES
Singapom.

Europe
Uritesd States




Reverse osmosis should remove ALL
micro-organisms and nearly all drugs

6.2.4 Reverse osmosis

Reverse osmosis is an extremely effective membrane-
based water treatment t-'-_--:'1r..-I-.. B¥ that is usually applied
a't--' soimie fopm : SUC h as those

-:rgarls ms. The pore size of reverse osmosis membranes
5 0.0001 microns. Water that has been treated by reverse
OEMOSES '.. 50 |:-Lr-- that i 1- an dissohe mineral ions from

The effect =5 of these membrane-based methods for
removing contaminanis depends on maintaining the
filtration effectiveness .an-:l ensuring the guality of the
input water. A drawback is that they can reguire an
mitially high capital outlay, have high running and
Queensland maintenance costs and can produce a highly

; S contaminated backwash. However, as technology

advances, membrane filtration methods are becoming less

E Recycling Guidelines
e ex pensive, more effective and more energy efficient.
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Much more testing is required if
we use much “higher risk” water
sources

m Sewage is @ much higher risk for water than
polluted rivers

m Sewage has a million to a billion £.coli per mli
compared to 1 to 2 £.coli per ml in most rivers
(eg Thames River)



National Academy of Sciences
USA 1998

m "The Fotable reuse industry and the research community should
establish the performance and reliability of individual barriers to
microorganisms within treatment trains and should develo
performance goals appropriate for planned potable reuse.”

m “Existing microbial standards for drinking water systems assume
that the water source is natural surface or ground water. Treatment
standards and goals more appropriate for potable reuse projects
need to be developed.”

m “Potable reuse project managers should consider using some of the
newer analytical methods, such as biomolecular methods, as well as
additional indicator microorganisms, such as Clostridium perfringens
and the F-specific coliphage virus, to screen drinking water sources
derived from treated wastewaters.”



More lab testing as well as some
animal testing is needed

®m [hese limitations include uncertainty as to whether the
concentrates used for testing are truly representative of
those in the wastewater; higher than expected
occurrences of false negative results; long lag times
between sample collection and the availability of results;
difficulty in tracincf; results to particular constituents; and
lack of suitability for continuous monitoring. In addition,
a trulc}/ thorough application of the NRC protocol, which
would involve extensive testing of concentrates on live
animals, is both expensive and time-consuming.”

®m 'Given these complications, in waters where toxicological
testing appears to be important for determining health
risks, emphasis should be placed on live animal test
systems that are capable of expressing a wide variety of
toxicological effects.”

National Academy of Sciences US 1998



More Safety testing needs to be
developed

m "the current approaches to safety testing
of reclaimed water, derived mainly from
consumer product testing protocols, are
inadequate for evaluating reclaimed water
and should be replaced by a more
appropriate method. Even a brief look at
these studies makes clear the need for a
new approach.”

National Academy of Sciences US 1998



Epidemiologic Studies re safety
are lacking

There are only very limited studies on
HEALTH-Effects of reuse of water from
sewage

m "Epidemiological data that can be
confidently applied to the potable use of
reclaimed water are lacking.”

National Academy of Sciences US 1998



High numbers of pathogens in
sewage

m Bacteria
m \Viruses
m Protozoa
m \Worms



Sewage much higher levels of virus

and bacteria than polluted rivers

m Sewage

— often between million to billion E.coli per ml
(log 6 to log 9)
— Viruses can be in similar numbers (log 6)

m Rivers (eg Thames)

— E.coli 100 to 200 E.coli per 100 ml or 1 to 2 per ml
(less than log 1 per ml)

m Overall levels of pathogens usually a million
times higher in sewage compared to polluted
WEE



Drugs also a problem

m Drugs
— Antibiotics
— Hormones

m Chemicals

m [oxins



Technological fix

m These are Desalination plants

— Why on coast not sea water or
brackish water instead of sewage?

m With any system — things do go
Wige]gle
I

Nothing Can Possibly
— Human error causes 80% plus of Go Wrong!

mistakes




Membranes and reverse
osmosis do not remove all
drugs and salts

Salts

= About 98% removal

Nitrates
= Only 50 to 80% removal

Drugs (eg antibiotics, hormones)
= Antibiotics only 92% removal by RO

What about viruses then?
— Need 99.9999% (log 6) or more removal



“High Risk” proposal

If recycle water from sewage into
drinking water

and it is an "added” risk



Politicians love it!

Direct augmentation




This is a “high risk” proposal
Risk assessment; Australian Drinking Water Guidelines 2004
Appendix A5

Likelihood

Table A4 Qualitative measures of likelhood
Level Descriptor Example description
A Almost certain |s expected to occur in most circumstances

Likely Will probably occur in most circumstances

Possible Might occur or should occur at some time

Unlikely Could occur at some time

Rare May occur only in exceptional circumstances




This is a “high risk” proposal
Impact

Table AS Qualitative measures of consequence or impact

Level Descriptor

Example description

Insignificant

Mincr

Moderate

Major

Catastrophic

Insignificant impact, little disruption to normal operation,
|ow increase in normal operation costs

Minor impact for small population, some manageable operation disruption, some increase
In operating costs

Minor impact for large population, significant modification to normal operation but manageable, operation
costs increased, increased monitoring

Major impact for small population, systems significantly compromised and abnormal
operation if at al, high level of monttoring required

Major impact for large population, complete failure of systems




This is a “high risk” proposal

Table Ab Qualtative risk analysis matrix - level of risk

Likelihood Consequences

|, Insignificant 1. Minor 3. Moderate 4, Major 5. Catastrophic

A (dlmost certan) Moderate High Very high Very high Very high
B (lkely) Moderate High High Very high Very high
C (possible) Low Moderata High Very high Very high
D (urlikely) Low Low Moderate High Very high

() o o | Mdme | Hg i
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High Risk procedure

Queensland

Table g.1 Qualitative measures of the potential impact of water recycling

Lewel Example description Example description
Human health Emvironiment

Mo detectable human illness No detectable emvironmental impact

t tarm, low level illnass, Localised, shart term, reversible ervironmental
affecting few people

d environmental impact reguiring
tion with medium term recovery

an entire e
population

I in most circumstanoes |:!.i_\,". several timas in onayaar)

[




No appropriate international
epidemiology data to assess safety

m Doing this on faith

m Need at least log 9.5 reduction for viruses
(Australian guidelines 2008)

= 10 billion fold reduction

= Extrapolated data being used to assess whether
this is achieved



Everyone else drinks recycled
sewage if downstream anyway
m= Not by choice!

m Only 1 liter per year versus 700 liters if recycle
into drinking water (log 3 increased risk)

m Usually Major and prolonged natural Safety
barriers before ingested from rivers

m But lots of people get sick from water from
rivers!



Pumping recycled water from
sewage into drinking water is
rarely done elsewhere in the world

m Singapore uses recycled water for industry not drinking

m USA. California little rain and long legislated retention
times, major dilutions, variable percentages used.

m Windhoek — almost no rain and how can you do
appropriate safety studies applicable to developed world



There are other safer uses for
recycled water rather than
using it as drinking water

m Use recycled water from sewage for industry
— Singapore
— Luggage point
— Steel works in NSW

m [rrigation
— After appropriate safety levels achieved

m \What we save by this reuse means that there is that
much less need for potable water to be taken from
reservoirs



A needless risk for the population;
we have enough water in Canberra

m Average year 800 GL available
— 500 Gl in ACT
— 300 Gl inflow via Murrumbidgee

m Usage low

— 70 GI no restrictions
— 50 Gl levels 3

- g)(f/ t)his 35 Gl is returned to rivers (ie only net 35/800 removed or
o
— Downstream nearly all use is agriculture including 2,000 GL for
rice farming

— Recycle proposal is 9-18 GL per year



The claim is that Canberra is not going
to be planning to recycle sewage into
drinking water anymore

However Canberra is now getting a
“salt reduction” plant instead!

Same plant just different name



Moving Average monthly Inflows into Corin, Bendora and
Googong Dams (Canberra reservoirs)
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Moving Average Monthly Inflows to Corin, Bendora and

Googong Dams
red line is min requirement for Canberra with water restrictions
50 GL/Yr or 4,000 ML per month
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Inflows to Corin, Bendora and Googong

Dams (2001-2006)

ACTEW figures and graphs. Note this excludes Cotter dam which
receives about 25% of Cotter catchment area rainfall

e o1 Torm Average Since 1871

* I Inflows to Dams
¢ e Averge Inflow

— .-"l.'.'--r:ql';'- Inflow sine

2003 2004 2005 2006
YEAR




Inflows to Corin, Bendora and Googong

Dams (2001-2006)

ACTEW figures and graphs. Note this excludes Cotter dam which
receives about 25% of Cotter catchment area rainfall

e | o1g Torm Average Since 1871

With level 3 water
restrictions, Canberra
uses 50 GL or less of
water per year from
dams

50 Gl
B |nilows to Dams

¢ e Averge Inflow

— "'.I"-""r:‘.-.:" Il

2001 200% 2003 2004 2005 2006
YEAR




This Is a very high energy
proposal — it is not green or
environmentally friendly

m Canberra proposal

— Large increase in Greenhouse gas production
Der year

— pumped over 13 km and uphill (260 m lift)

— carbon neutral only if more than an additional
300,000 trees per year are planted.




Often may be really "Direct”
recycling into our potable
system

m Unless into a full and very large Dam

m But what about droughts when Dams
empty?
m Natural barriers in droughts compromised

m What about temperature streaming and
layering of water



What about industrial and
chemical waste



Discharge pretreatment

(WHO document)

m When recharging aquifers for human consumption it is
important to develop efficient pretreatment ﬁrograms for
industrial discharges into the sewerage, so that effluents
have relatively “controlled” characteristics. Although this
iS not part of recharge legislation, it is definitely an
essential component. The presence of industrial
discharges into the sewer system is a concern, because
they carry compounds that are hard to determine and
remove, and that have unpredictable and even unknown
effects, so they must be segregated from the water
before infiltration. Because there is reuse of treated
wastewater for human consumption, regardless of
whether it is intentional or unintentional, the discharge
of toxic compounds must be regulated so that only
domestic water is used.

||
http://www.who.int/water sanitation health/wastewater/wsh0308/en/index.html



http://www.who.int/water_sanitation_health/wastewater/wsh0308/en/index.html

Procedures for testing
MICro-organisms are
Inadequate



Viruses are Major concern

Queensland

Queensland Water

Recycling Guidelines
December 2005 L.1.1 Viruses

PUEB|SU33ND) ASIMIZIEM

Some of the more common viral pathogens found in
sewage include enterovirus (e.g. poliovirus, coxsackie
virus, echovirus and hepatitis A), reovirus, rotavirus,
adenovirus and norovirus. Viruses are responsible for a

broad spectrum of human disease. Enteric viruses are
usually present in relatively small n JT||:ll-r' in domesiic
sewage and therefore water samples of 10-1000 L must be
concentrated in order to detect these pathogens. Viru

can range in size from z2o-300 nanometres. Owing to
persistence through conventional treatment processe
including resistance to chlorination, and their low infecti
doses, viruses represent the greatest microbiological
hazard in recycled water in Queensland.




Microbiological
indicators

Need many

more than
standard E.coll

Queensland Water
Recycling Guidelines

ecember 2005

6.4.1 Use of microbiological indicators to
classify recycled water

should have
nisms at a level that
= .This is
entwith the concep
ble to monitor
pathagen that may accur in untreated sewage.

become routine to monitor for
abundance can provide a
measure of treatment effectn The most commonky
used indicators of ¢ 2 treatment effectiveness are
coliforms. Thermotolerant
a that accur naturally in the faeces of
tions, although they may als
cur in soil and water and hawve n torep
rable aguatic emvironm which is the
olerant coliform =
ste, is generally
indicator of reduction of bacter
water before storage (Ashbolt 2
water is in an open storage
indicator of contamination wai t g o
from other

liforms do not correla
7o0an parasites or virusas in
| A4: DHR a). For this
reasan, other indicators are used for these patho;
fringens is a common human gut
ironmentally stable endospores.

ns is used in these guidelines as an in
pzoan parasites from recycled w.




Microbiological
indicators

Need viral
testing

Queensland

Queensland Water
Recycling Guidelines

December 2005

oBacteriophages are viruses that infect bacteria.
Coliphages are bacteriophages that infect coliform
bacteria. At present, coliphages |

treatment because they are excreted in large numbers by
humans {(and other warm blooded animals) and are thus

very abundant in raw sewage (greater than 100,000 per

100 mL of raw sewage); they are easy and cheap to detect
and culture; they are approximately the same size as a
number of pathogenic viruses; and they exhibit at least as
great if not greater resistance to disinfection as many
pathogenic viruses (Metcalf & Eddy zo003). Although there
is not usually a direct "n'rEIatlr'r between the actual
numbers of phages and pathogenic viruses in sewage,

aw ing to the variability in pathogen concentrations, a
treatment process that reduces phage concentrations to
very low levels can be expected to remaove virtually all
pathogenic viruses (Rose et al. 2o004).

Mole-specific coliphages (F+) are RNA or DNA viruses that
infectvia the F-pilus of male strains of E. coli. The M52
strain of the F-EMA bacteriophage is commonky used i
challenge testing of sewage treatment proc '
section 6.6.1 of these guidelines)

DMNA viruses that infect host cells via the outer -:-'-_-.I
membrane. The US EPA has published testing protocols
for these phages in Method 1602: Male-specific {

Somatic Coliphage in Water by Single Agar Layer (SAL)
Proceduwre April 2001 (US EPA z001).




Viruses need to be removed by RO

Primary treatment of municipal sewage is generally
ineffective at removing pathogens, other than some
profozoa and |:la|—=|.1|': oV and cysts that will be removed
during sire T = L.
treatment can typically a:hi-:-. 1to 3 log reductions of
bacteria and parasites, but less so for viruses. Advanced
r-s-:-.'- led .naie treatments like membrane Altration, UY
or azonation can achieve up toa & ko
reduction of viruses. In other words, if a secondary treated
STP effluent has 100,000 virus particles per 5o l&res,
advanced treatment is capable of reducing this to less
1 virus per 5o litres.

The extent of pathogen removal required to ensure that
recycled water is fit for purpose will depend on the uses
to which the recycled water is to be put. T|'|E » factors will
have to be considered as part of the risk as

in developing the Recycled Water Management P

(=]




How good are processes at
removing viruses?

Table 6.1 Indicative log reductions of enteric pathogens and indicator organisms

Treatment Indicative log reductions

E.cali Bacterial Finrses Phage Clostridiwm
pothogens perfringens

Frimary Treatment O-0. G o-0LE - o R . O-0.5

Secondary Treatment | 1.0-3.0 SO O G-1.0
Dual Media Filtration | o0 . O-1.0

Membrane Filtration G L e I 2.g-m0

Lagoon Storage 105, 1.0-44.0

Chlorination 2_o-&oD 1L.0-F.0

Oz oenation 206D . . F.o-E.D

LN Light 201D ¥1.0
adencwinis
o
anterovirus,
hepatitis &

Wetlands — surface 1.5-2.5 . A -, O.5-1.5 OLG-1.0
o

Wetlands — O_G-3-0 1.0-%.0 N A - 1.G~2 i ] 1.0-%.0 o P
subsurface fow

Soume: Dea® Kational Guidefines for Wales Recycling (MEMEC & EPHC 3005]. Thesa ama all arerage or bypical valess- adual redudiions depend on specific featumns
of sach process indudisg detestion timas, pome s, ke depths, disinfedant costact time sbc. har emagi=sg tschnokegies can also achieve Bigh levels of log
reduction, but this will ganerally regeine validatios. Each treatment system seeds validation endes == specfic operating cond Rioss:.

Mi& = not avaibble.

'# Queensland Water
1| Recycling Guidelines




Queensland was not going to use recycled
water from sewage for drinking water

Table 6.2a. Recommended water quality specifications for Class A+ recycled water

Suitable uses Dual reticulation to househaolds and industry for toilet flushing, garden irrigation,
washing of cars, houses and hard surfaces and mamy industrial purposas (suitability
determined on a case-by-case basis)

rrigation of field crops (fruit and vegetables) aata

Treatment objective from raw Six bog reduction of viruses (bacteriophages as indicators)
sewage (if measured from -

settled, primary screenad
sewage o.5 log reduction
credit can be applied for Forirrigation applications, compliance with trigger valuas forirrigation waters in
bacteria and protozoa and Chapter & of the Australian and New Zealand Guidelines for Fresh and Marine Water
0.1 for viruses) Quality (WNZECC and ARMCANZ z000a)

Five log redwction of bacteria [E. coli as indicator)
Five log reduction of protozoan parasites (Closiridium perfringens as indicator)

Microbiclogical criteria E. coli «1 cfu*/100ml (median); <10 cfuf1ooml (o5%
ridiem perfringens €1 cfuf1ooml (median);
F-RHA bacteriophage: «1 pfu?ftooml (median); ¢10 pfuf10o0m
Somatic coliphage: <1 pfuf1ooml {median); «1o pfuf 1oomL (85%
Physical and chemical Turbidity £2 NTU B5%ile); ¢ NTU (maximum)
criteria For dual reticulation ams, free chioring residual o.2-0.5 mg/Lon delivery to
customer. For othar Class A+ uses, tha naed fior a chlarine residual should be

Queensland

; Queensland Water
(1 Recycling Guidelines

| December 2005




Australian safety reports

Risk Assessment and Health Effects Studies of
Indirect Potable Reuse Schemes

Stuart Khan & David Roser

THE UNIVERSITY OF REW SOUTH WALES

CENTRE FOR WATER AND Centre for Water and Waste Technology
WASTE TECHNOLOGY School of Civil and Environmental Engineering
: University of New South Wales

NSW, 2052, Australia.

School of Civil and
Environmental Engineering i
CWWT Report 2007/08
18 April 2007




Concludes overall likely “safe”

While studies undertaken overseas bode well for the safety of recyeled water genera II-. exactly how

ff chively these studies can be translated to potential Australian schemes is Ie; . Water

sowrces will differ and water treatment processes will differ. Furthermore, :m‘ilml 1t:|| barriers
v differ significantly from scheme-to-scheme.

(surface water or groundwater environments) may
Therefore, in order to ensure the full protection of public health, a comprehensive health assessment
should be undertaken specifically for any planned Australian scheme. Australian health nisk
assessment guidelines such as those published by the enHealth Counecil provide guidance on how
such risk assessments should be undertaken. More specific guidance is anticipated in Phase 2 of the
National Guidelines for Water Recyeling which 1s undergoing development during 2007.

1.1 Purpose of this report

This report is based on an original report prepared by the Centre for Water and Waste Technology
(CWWT) for the Local Government Association of Queensland (LGAQ). The intended purposes of

the report and the associated services performed by the CWWT were to:

1] Review currently available information pertaining to risk assessment and potential health
impacts of indirect potable water recyeling schemes:

2] Consider the implications of these findings for the development of indirect potable water
recycling in South East Queensland.




Mostly taken from NRC report

In the late 1990s, the US National Research Council (NRC) identified a need to more fully as:

the viability, health effects, and safety of potable water reuse. To do this, the NRC appoi nted a

committee with expertise in environmental and chemical engineering, microbiclogy, risk

assessment, epidemiology. and toxicity to evaluate these issues. The NRC published the

committee’s findings in 1998 {National Research Council, 1998). The report’s conclusion was that
“. ..planned indirect potable reuse is a viable application of reclaimed water —but only when there 1s

careful, thorough, project-specific assessment that includes contaminant monitoring. health and
safety testing, and system reliabality evaluation.” Much of the information relied upon by the
comimittee to arrive at that conclusion is described in some detail in this current report. Further
detail is also provided, paricularly from some studies published more recently than the NRC
document.

m Bit a bit selective - left out “last resort”
caveat from UNSW report!

Risk Assessment and Health Studies of
Indirect Potable Reus i




Evaluation for pathogens

Because such testing 1s expensive the number of measwrements collected for a systemn tend
to be 1n the tens per year at best.

While the detection limts of 1 microorgamsm per 10, 100, or 1000 L are technologically

impressive, some highly mfectious pathogens can still be a concern at lower concentrations.
Such festing tends to sample water quality under |1u|11||m| LUI]I'||[|DI]‘~ rather than durimg the
more significant (in terms of public health) periods of underperformance or malfinction.




Often still positive viral testing results after
going through a system that includes RO

Cultivatable
enleric
wirnses

chlorination




Cultivatable
enteric




How good is RO etc for enteric
viruses?

m / examples in report

m Viral Log reduction (complete system)
ranges 87% to 99.995% (log 1 to log 5)

m Negative Enterovirus samples ranged from
0/37, 0/56, 0/4, 0/32, 0/11

m Positive samples
28/28 (lime), 1/142, 1/21,1/19, 4/25, 1/15




How good is RO for Giardia?

m Reduction from 86.9% to 99.9997%
(log 1 to log 6)

m Reduction 99.4%, NT, 86.9%, none
(microscopy), 99.7%, 99.9997%,
99.986%

m Positive Samples 1/15, 0/20, 0/29, 2/11




Singapore NEWater
only 21 Enterovirus tests

Table 3 Summary of NEWater (&i |:|-"..1 ||n:| ]'L'llL]'lI]lld.l ne l.u]t'-. (NE '||‘|- ater Expert Panel, 2003}

samples leciable delectable
Fagcal eoliforms mm-“
Total eoliforms | Ccruiooml [ O WC [ WD [ WD | 99
_“-l-“
" | prunoom | we | WD | WD | s |
| 99
91
| 16
| 17
T

wm
m
Absent _—

* These parameters are additicnal 1o listad in the DISEPA and WHO standards/goidelines.
MNID = Nol detectable; WNC = Mot calculated.




If "High Risk” then
benefits need to far outweigh
this risk

m Not the Case in Canberra

m Appears minimal long tern water security
benefits compared to other options

m And poor economic benefits



Water Security for the ACT
and Region

Recommendations to ACT Government

July 2007

8 Analysis of Options

8.1 Climate and Hydrology



Scenario’s (all pessimistic)

Scenario 1: Consistent with the approach taken in the Future Water Options reports, including
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Scenario 2; repetition of the last six-years of the current drought; and

Scenario 3: repetition of 2006 climate.
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Future water demand in Canberra
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Figure 8:1: Future Water Demand
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Probability of restrictions

inflows

Canberra - scenario 1 with 30% long term reduction in
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Figure 8.3: Combined options - overall probability of restrictions




Recycling doesn't decrease probability
of restrictions

Recycle
options

No recycle
options
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Figure 8.3: Combined options - overall probability of restrictions




Scenario 2 — current drought continues
forever with 60% decrease in inflows
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Figure 8.5: Predicted storage levels if the last six-years of drought continues




Recycling into drinking water option makes
minimal difference to short or long term
storage levels
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(Compare the dark blue to crimson lines) Pt
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Figure 8.5: Predicted storage levels if the last six-years of drought continues




Scenario 3 — 2006 poor rainfall
continues forever and thus a 90%
reduction in inflows
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Figure 8.6: Predicted storage levels if the last 12-months of drought continues




Even if 90% reduction in water inflows, adequate water
security can be obtained without having to recycle water from
sewage into drinking water makes minimal difference to short

or long term storage levels
(compare yellow to crimson lines)
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Figure 8.6: Predicted storage levels if the last 12-months of drought continues




Need to explore many other
water saving options

m SO less water taken from our Dams



Risk management
IS Inadequate Iif plan proceeds

= inadequate natural safety barriers in place
If something goes wrong

= Exclusion of industry sewage etc

= What about disposal waste-water from
process itself



Conclusion

m "High risk” option to recycle water from
sewage into drinking water

m \We have lots of other better options to
give us water security

m We don’t need to take this “high” risk
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