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sanitary plumbing by the State Plumbing Code of New South Wales8. Existing urine 
diversion literature also recommends an odour trap (Von Muench et al. 2009; Kvarnström 
et al. 2006), although specific designs are not suggested. A one way air admittance valve9 
was included to vent the pipework.  
 

33..11..22 PPeerrffoorrmmaannccee  ooff  tthhee  UUDDTTss  

3.1.2.1 Testing against Australian Standards 
Prior to installation, the performance of each UDT model was tested against 
manufacturers’ specifications and against the Australian Standard for standard dual flush 
water closets (AS 1172.1-2005)10.  The standard relates to traditional flushing toilets and 
does not consider the unique features of UDTs. We decided nevertheless to test the 
UDTs against the tests specified in this Standard, to gain some understanding of the 
UDTs potential operational performance in key areas (Table 3) prior to installation in the 
trial. 

Table 3: Key results of Australian Standards performance tests 

Australian 
Standards Test 

Wostman Ecoflush UDT  Dubbletten UDT 

Flush volumes 
measured vs. 
manufacturer’s 
specifications 

5.1/1.3 L were significantly 
higher than the 2.5/0.2 L 
claimed in Wostman brochures 

5.4/3.4 L consistent with claims 
of 4L flush of rear bowl. 

Paper and 
solids flushing11  

! Failed paper half-flush test 
" Passed paper full-flush test 
" Passed solids full-flush test 

" Passed paper half-flush test 
! Failed paper full-flush test 
" Passed solids full-flush test 

Water seal 
minimum depth 

! Water seal depth (25mm) 
failed to meet standard 
(45mm)12 
 

" Water seal depth (52mm) 
passed 

 
The laboratory test results raised concerns about the flushing performance of both toilets. 
The Wostman results were more of a concern, because the unit failed the half-flush test, 
which is the predominant use in practice, so we were keen to monitor flushing closely 
when installed in situ. Because the Wostman was the first unit installed, it was the focus of 
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many flushing questions and also provided an opportunity for pilot participants to learn 
successful UDT behaviours (see below for details). With the Dubbletten, the test produced 
a surprising and counter-intuitive flushing result, that paper test media was discharged 
successfully with the 3.4L flush but failed with the 5.4L flush. This result is hard to explain. 
There were no flushing issues in practice. 

33..11..33 IInn  ssiittuu  fflluusshh  ppeerrffoorrmmaannccee  
Post-installation performance was monitored using weekly in-cubicle surveys, mainly with 
the Wostman Ecoflush which was the first UDT installed (see chapter on People and 
practices for additional details).  
 
In view of the results from the laboratory tests, several weeks were devoted to asking 
users questions about the performance of the half-flush. There were three dimensions to 
our investigation on the performance of the half-flush: how it was impacted by the duration 
of the flushing; the amount of toilet paper; and the nature of toilet paper.  
 

 

Figure 8: Example of in-cubicle survey chart 
 
We needed to capture information from users within the toilet cubicle, while minimising 
risk of contamination between users before they had a chance to wash their hands. We hit 
on the idea of using sticky dots that users could peel off and place against preferred 
answers to a multiple choice question posted inside the cubicle. Each week’s question 
would often build on learning from the previous week. For example, to explore the impact 
of flush duration, we asked the following questions on successive weeks: 

• Was your toilet paper flushed by the half-flush?  
• Was your toilet paper flushed by a long/short half-flush?  
• Was your toilet paper flushed by pressing the half-flush button for 1 second?  

2 seconds? 3 or more seconds?  
• Was your toilet paper flushed by pressing the half-flush button for " second?  

1 second? 2 seconds?  
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E?<;3FP! A=B@>GL=><Q! E>?=3FP! <L3D?JH>! A=BD>@D3I>! @HBD;3FPOR! +HD;BLP;! FBD! 3F@HLG>G! 3F!
D;>!AH?FQ!<?TAH><!<>FD!JK!@BL=3>=! DB!$KGF>K![?D>=! H?JB=?DB=3><! MB=!?F?HK<3<! MBHHBE>G!
A=B@>GL=><! D;?D! ?H3PF>G! E3D;! +L<D=?H3?F! $D?FG?=G! +$! fk2fU.11_! c7?@Z?P3FP! MB=!
<L=M?@>! D=?F<AB=D! BM! J3BHBP3@?H!T?D>=3?H! D;?D!T?K! @?L<>! G3<>?<>! 3F! ;LT?F<Q! ?F3T?H<!
?FG!AH?FD<SR!

! %;>! =3<Z! T?F?P>T>FD! AH?F! MB=! D;>! <DB=?P>! D?FZ! 3F@HLG>G! ?HH! BM! D;>! ?JBI>! ?FG!
?GG3D3BF?H!T>?<L=><! DB!?IB3G!I?FG?H3<T!?FG!?@@3G>FD?H! 3TA?@D<! 3F! D;>!@?=!A?=Z!N>RPRQ!
AH?@>T>FD!BM!D?FZ!3F!?!HB@Z>G!T><;!@?P>OQ!DB!?IB3G!<A3HH<!?FG!BI>=MHBE<!N>RPRQ!3F@HLG3FP!
M?3HU<?M>!T>?<L=><! 3F! D;>!A3A>EB=ZOQ! DB!J>!A=>A?=>G! MB=!?@@3G>FD?H!ALF@DL=3FP!BM! D?FZ!
N>RPRQ!3F<D?HH?D3BF!BM!<A3HH!@BFD?3FT>FD!JLFG!BM!<LMM3@3>FD!@?A?@3DK!DB!;BHG!MLHH!@BFD>FD<!BM!
D?FZOQ! ?FG! DB!TBF3DB=! ?FG!T?F?P>!FL3<?F@>! >MM>@D<! BF!BD;>=! L<>=<! N>RPRQ! BGBL=! ?FG!
FB3<>OR!
!

,3B>D;3@<!?AA=BI?H!E?<!BJD?3F>G! M=BT! D;>!,3BHBP3@?H!?FG!*?G3?D3BF!$?M>DK!6BTT3DD>>!?D!
&[$!MB=!;?FGH3FP!L=3F>!MB=!D;>!>YA>=3T>FD?H!ABD!AH?FD!?AAH3@?D3BFR!%;>!@BTT3DD>>!=>VL3=>G!
D;?D! D;>! L=3F>! M=BT!&%$! J>! A?@Z>GQ! H?J>HH>G! E3D;! ?AA=BA=3?D>! J3BU;?a?=G! E?=F3FP<! ?FG!
D=?F<AB=D>G!DB!&[$!3F!?@@B=G?F@>!E3D;!+L<D=?H3?F!$D?FG?=G!+$!fk2fU.11_!c7?@Z?P3FP!MB=!
<L=M?@>! D=?F<AB=D!BM!J3BHBP3@?H!T?D>=3?H! D;?D!T?K!@?L<>!G3<>?<>! 3F!;LT?F<Q!?F3T?H<!?FG!
AH?FD<SgoR! +AA=BA=3?D>! A=B@>GL=><! MB=! ?AAH3@?D3BF! BM! D;>! L=3F>! DB! D;>! ABDD3FP! T3Y! 3F! D;>!
>YA>=3T>FD<!E>=>! ?H<B! G>I>HBA>G! DB!T3F3T3<>! 3F;?H?D3BF! BM! G=BAH>D<! ?FG! BD;>=! ABD>FD3?H!
>YAB<L=>!A?D;<R!
!
"F!LFG>=D?Z3FP!?F!3FFBI?D3I>!A=BC>@D!H3Z>!D;3<Q!3D!3<!EB=D;!FBD3FP!D;?D!D;>!F?DL=>!BM!D;>!=3<Z<!
D;?D!F>>G!DB!J>!T?F?P>G!>YD>FG<!J>KBFG!D;>!D>@;F3@?H!GBT?3F!DB!3F<D3DLD3BF?H!?FG!ABH3D3@?H!
GBT?3F<R!![;3H<D!E>!;?G!EB=Z>G!;?=G!DB!>FP?P>!?!G3I>=<>!=?FP>!BM!HB@?H!<D?Z>;BHG>=<Q!D;>!
A=B@><<!BM!HB@?D3FP!D;>!L=3F>!<DB=?P>!D?FZ!G>TBF<D=?D>G!D;?D!E>!;?G!FBD!PBF>!M?=!>FBLP;R!!
%;>! <D=BFP! A>=@>AD3BF<! BM! ;3P;! =3<Z! D;?D!E>! >YA>=3>F@>G! M=BT! D;>! MB=T?H!&F3I>=<3DK! =3<Z!
T?F?P>T>FD! A=B@><<><! <;BLHG! ;?I>! J>>F! ?! D=3PP>=! MB=! L<! DB! =>?H3<>! D;?D! D;>! 3G>?! BM!
HB@?D3FP! ?! L=3F>! <DB=?P>! D?FZ! 3F! ?! ALJH3@Q!TLHD3UL<>! <A?@>g_!EBLHG! F>>G! DB! J>! G>H3@?D>HK!
;?FGH>GR! ! [;3H<D! D;>! A=B@><<! G3G! >YA>=3>F@>! <BT>! ;L=GH><Q! ?FG! D;>! A=BC>@D! G3G! @?L<>!
<BT>! LF3FD>FG>G! @BF<D>=F?D3BFQ! ?HH! E?<! =><BHI>G! BF@>! F>PBD3?D3BF<!E>=>! D=?F<M>==>G! DB!
D;>! ?AA=BA=3?D>! H>I>HQ! J>DE>>F!TB=>! <>F3B=! T>TJ>=<! BM! <D?MMR! %;>! Z>K! H><<BF! E?<! D;>!
F>>G! DB! 3G>FD3MK! ?HH! D;>! A?=D3><! ?MM>@D>G! JK! >?@;! >H>T>FD! BM! D;>! A=BC>@DQ! DB! 3G>FD3MK! D;>!
=>H?D3BF<;3A<!J>DE>>F! D;>!A?=D3><Q! DB!T?A!BLD! D;>! MLHH! =?FP>!BM! ABD>FD3?H! =><ABF<><Q! ?FG!
AH?F!?@@B=G3FPHKQ!>F<L=3FP!>?@;!>H>T>FD!BM!D;>!A=BC>@D!3F@HLG><!D;>!<D=?D>P3@!<D?Z>;BHG>=<!
3F! D;B<>! F>PBD3?D3BF<R! "F! D;>! @?<>! BM! D;>! AH?@>T>FD! BM! D;>! L=3F>! <?TAH3FP! ?AA?=?DL<! 3F!
,L3HG3FP!/1Q!3F!?!HB@Z>G!<>=I3@>!GL@D!@LAJB?=G!E3D;3F!?!DB3H>D!JHB@ZQ!D;3<!A=3F@3AH>!=>VL3=>G!
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G3<@L<<3BF!E3D;!D;>!,L3HG3FP!W?F?P>=!?FG!(?@3H3D3><!W?F?P>T>FD!<D?MM!E;B!E>=>!?H=>?GK!
A?=D!BM!BL=!>YD>FG>G!A=BC>@D!D>?TR!
!

!

;10C$%!JS,!=!.'0%!B$#+!*)%!-1&`!R'/'0%+%/*!W3'/!B#$!*)%!C$1/%!&*#$'0%!*'/`!!
T&%%!$II24J7K'L'B#$!BC33!.3'/U!

!

^̂ AAJJ!>>99??ee!!88--==6677WW<<--88!!<<;;!!99--5566::!!
+<!E>!>FI3<3BF>G!?!H?=P>=!H?FGUJ?<>G!?P=3@LHDL=?H!D=3?H!?D!D;>!J>P3FF3FP!BM!D;>!A=BC>@DQ!E>!
<BLP;D! ?GI3@>! M=BT! D;>! #$[! 5>A?=DT>FD! BM! 'FI3=BFT>FDQ! 6H3T?D>! 6;?FP>! ?FG![?D>=!
=>P?=G3FP!H3@>F<3FP!MB=!D=?F<AB=D?D3BF!BM!/111!-!D?FZ<!BM!L=3F>!M=BT!D;>!6,5!N&%$O!<3D>!DB!
A>=3UL=J?F! $KGF>K! N&[$OR! %;>! ?GI3@>! E?<! D;?D! L=3F>! @BHH>@D>G! M=BT! D;>! LF3I>=<3DK!
ABALH?D3BF!N?<<LT>G!;>?HD;KO!EBLHG!FBD!=>VL3=>!?FK!H3@>F@3FP!LFG>=!D;>!7=BD>@D3BF!BM!%;>!
'FI3=BFT>FD!)A>=?D3BF!+@D!/hh_R!!
!
%;>! VL><D3BF! BM! JLHZ! D=?F<AB=D! E?<! ML=D;>=! >YAHB=>G! MB=! D;>! =><>?=@;! ?<<3PFT>FD! BM! ?!
6BL=<>EB=Z! W?<D>=<! 3F! 'FI3=BFT>FD?H! -?E! M=BT! W?@VL?=3>! &F3I>=<3DK! N<>>!
+@ZFBEH>GP>T>FD<OR!"D!T?G>!D;>!MBHHBE3FP!M3FG3FP<]!
! &=3F>!@BHH>@D>G!M=BT!ABALH?D3BF<!;?I3FP!FB!ZFBEF!=3<Z!BM!@?==K3FP!3FM>@D3BL<!?P>FD<Q!3<!
FBD!?!d<A>@3?H!E?<D>e!=>VL3=3FP!H3@>F@3FP!B=!E?<D>!D=?@Z3FP!gkR!
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%*+#$"%")#"#4!%)!$&$%+"#+,-'!$+#"%+%")#!]!+!%*+#$5"$6"7-"#+*0!7"-)%!7*)8'6%!)(!&*"#'!5"9'*$")#! !_h!!

! %;>!D=?F<AB=D!BM!L=3F>!@?F!J>!G>>T>G!LFH?EMLH!3M!D;>!=>L<>!?AAH3@?D3BF!NcG>AB<3D3FP!BM!
E?<D>SO!;?<!FBD!J>>F!?AA=BI>G!JK!D;>!)MM3@>!BM!'FI3=BFT>FD!?FG!:>=3D?P>R!"F!D;3<!@?<>!
D;>!$,/;<40,$&,#@?F!J>!A>F?H3<>GR!!

! &=3F>! T>>D<! D;>! G>M3F3D3BF! BM! ?! M>=D3H3a>=gh! <B! H?FG! ?AAH3@?D3BF! @BLHG! ABD>FD3?HHK! J>!
=>PLH?D>G!LFG>=!D;>!(>=D3H3a>=<!+@DQ!?HD;BLP;!D;3<!3<!K>D!DB!J>!D><D>G!?FG!@BFM3=T>GR!

! -B@?H!PBI>=FT>FD!=>D?3F<!P>F>=?H!ABE>=!DB!=>PLH?D>!D;>!D=?F<AB=D!BM!L=3F>!NMB=!>Y?TAH>!
D;>!=BLD>!?FG!D3T>!BM!D=?F<AB=DOQ!?FG!ABD>FD3?HHK!@BHH>@D3BFQ!<DB=?P>Q!D=>?DT>FD!BM!L=3F>R!
%;>!M=?T>EB=Z!MB=!=>PLH?D3BF!JK!HB@?H!PBI>=FT>FD!3<Q!;BE>I>=Q!FBD!>YAH3@3DR!

!

^̂ AASS!7799RRRR==--QQ!!==66OO!!66::cc88!!7788::WW77!!
&=3F>!G3I>=<3BF!?FG!=>L<>! 3<!FBD!<A>@3M3@?HHK!?@@BTTBG?D>G!E3D;3F! D;>!@L==>FD!=>PLH?DB=K!
H?FG<@?A>R! (L=D;>=TB=>Q! L=3F>! G3I>=<3BF! E3HH! @BFD3FL>! DB! J>! ?! HBE! A=3B=3DK! MB=! =>PLH?DB=<!
LFH><<!D;>!<>@DB=!G>I>HBA<!ML=D;>=!?FG!@=>?D><!D;>!F>>G!MB=!=>PLH?D3BFR!"F!B=G>=!DB!>F?JH>!
CL<D! <L@;! <>@DB=! G>I>HBAT>FDQ! 3D! EBLHG! J>! J>F>M3@3?H! DB! G>I>HBA! PL3G>H3F><! J?<>G! BF!
=><>?=@;! ?FG! >YA>=3>F@>! 3F! D;>! M3>HGo1! D;?D! @?F! J>! L<>G! DB! <LAAB=D!TB=>! A=BC>@D<! DB! J>!
3TAH>T>FD>GQ! E3D;! D;>! P=BE3FP! >YA>=3>F@>! J>3FP! L<>G! DB! =>M3F>! ?FG! 3TA=BI>! D;>!
PL3G>H3F><! 3F!?F! 3D>=?D3I>!A=B@><<R!$L@;!PL3G?F@>!3<!F>>G>G!3F!=>H?D3BF!DB!D;>!D;=>>!T?3F!
?@D3I3D3><]!L=3F>!@BHH>@D3BF!?FG!<DB=?P>m!L=3F>!D=?F<AB=Dm!?FG!L=3F>!=>L<>R!!
!

^ASAFAF! 9$1/%!(#33%(*1#/!'/2!&*#$'0%!&H&*%+&!
&=J?F!TLHD3U<DB=>K!JL3HG3FP<!F>>G!DB!AH?K!?!<3PF3M3@?FD!=BH>!3F!L=3F>!G3I>=<3BF!?FG!=>L<>!?D!
<@?H>R![3D;!BL=!@BHH?JB=?DB=<!?FG!>YD>FG>G!A>>=!F>DEB=Z!M=BT!D;>!JL3HG3FP!<>@DB=Q!E>!DBBZ!
D;>! M3=<D! <D>A<! DBE?=G<! G>I>HBA3FP! PL3G>H3F><! MB=! L=3F>! A3A>EB=Z! 3F!TLHD3<DB=>K! JL3HG3FP<!
N<>>!!44&;67[#VOR!%;>!A=BI3<3BF!BM!L=3F>!A3A>EB=Z!3F!D;>!F>E!&%$!(?@LHDK!BM!'FP3F>>=3FP!
?FG!"FMB=T?D3BF!%>@;FBHBPK!E3HH!A=BI3G>!D;>!BAAB=DLF3DK!MB=!A=?@D3@>UJ?<>G!H>?=F3FP!<B!D;?D!
=><>?=@;>=<!?FG!JL3HG3FP!T?F?P>=<!@?F!ML=D;>=!G>I>HBA!G>D?3H>G!PL3G>H3F><R!!
!
,=B?G>=!PL3G?F@>!DB!<LAAB=D!D;>!=>VL3=>T>FD<!MB=!BJD?3F3FP!<3D>U<A>@3M3@!?AA=BI?H!M=BT!
3FGL<D=K!=>PLH?DB=<!MB=!3F<D?HH?D3BF<!D;?D!T>>D!?AA=BA=3?D>!A>=MB=T?F@>!J?<>G!BLD@BT><!
@BLHG!3F@HLG>]!

! 3F<D?HH3FP!&5!A=BGL@D<!D;?D!;?I>!FB![?D>=W?=Z!@>=D3M3@?D3BF!
! 3F<D?HH3FP!<?F3D?=K!AHLTJ3FP!D;?D!GB><!FBD!@BTAHK!E3D;!@L==>FD!AHLTJ3FP!=>PLH?D3BF<!!

[>! ;?I>! A=>A?=>G! ?F! +AA>FG3Y! >FD3DH>G! d',/G$7G/(# 407;$&,<# 90,# 7;<$/((7;A# D>@<# /;6#
3/$&,(&<<#D,7;/(<e!D;?D!A=BI3G><!?!<LTT?=K!BM!D;>!H>?=F3FP<!TB<D!=>H>I?FD!DB!?!AHLTJ3FP!
?FG! JL3HG3FP! 3FGL<D=K! ?LG3>F@>R! )L=! ?AAH3@?D3BF! MB=! 7>=MB=T?F@>! ,?<>G! "F<D?HH?D3BF! BM!
&5%<Q!?FG!BL=!=3<Z!T?F?P>T>FD!<D=?D>P3><!?=>!?H<B!3F@HLG>G!?<!+AA>FG3@><!DB!A=BI3G>!?!
L<>MLH!<D?=D3FP!AB3FD!MB=!BD;>=<!3TAH>T>FD3FP!&5!A=BC>@D<!3F!3F<D3DLD3BF?H!@BFD>YD<R!
!
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^ASAFAK! 9$1/%!*$'/&.#$*!!
"FD>=A=>D?D3BF<!BM!D;>!AB<<3JH>!=?FP>!BM!@H?<<3M3@?D3BF<!MB=!L=3F>!MB=!JLHZ!D=?F<AB=D>=<!;?I>!
FBD!J>>F!D><D>GQ!@=>?D3FP!?!G>P=>>!BM!H>P?H!LF@>=D?3FDKR!!(L=D;>=!>I3G>F@>!D;?D!@?F!;>HA!DB!
H>P?HHK!@H?=3MK!L=3F>!?<!?!M>=D3H3a>=!E;>F!@BHH>@D>G!M=BT!;>?HD;K!ABALH?D3BF<Q!E3HH!A=BI3G>!
H>P?H!@>=D?3FDK!?FG!T3F3T3<>!=3<Z!MB=!D;>!D=?F<AB=D!3FGL<D=K!E;3@;!3<!;>HG!H>P3<H?D3I>HK!
=><ABF<3JH>!MB=!D;>!cG>AB<3D3FP!BM!E?<D>SR!
!

^ASAFAM! 9$1/%!$%C&%!'*!&('3%!
)L=!;>?HD;!=>PLH?DB=S<!A>=<A>@D3I>!E?<!D;?D!T3@=BJ3?H!=3<Z!?<<B@3?D>G!E3D;!L=3F>!=>L<>!E?<!
BM! H3DDH>! @BF@>=F! 3M! =>UL<>G! 3F! ?@@B=G?F@>! E3D;![:)!4L3G>H3F><Qo/! JLD! D;?D! D;>=>! E?<! ?!
@BF@>=F! ?JBLD! D;>! ABD>FD3?H! =3<Z<! M=BT! D;>! G3I>=<>! =?FP>! BM! >FGB@=3F>! G3<=LAD3FP!
<LJ<D?F@><! <L@;! ?<! <BT>! A;?=T?@>LD3@?H<! ?FG! A>=<BF?H! @?=>! A=BGL@D<! D;?D! @?F! J>!
A=><>FD! 3F! L=3F>R! ! &FD3H! <L@;! =3<Z<! ?=>! J>DD>=! LFG>=<DBBG! ?FG! T3D3P?D>GQ! D;>! A=BC>@D!
@BF@HLG>G! D;?D!L=3F>! =>L<>!J>! H3T3D>G! DB!FBFU>G3JH>!@=BA<!<L@;!?<! DL=MQ!B=F?T>FD?H<!?FG!
<3HI3@LHDL=>R! (L=D;>=! A=?@D3@>UJ?<>G! =><>?=@;! BF! D;>! M>?<3J3H3DK! ?FG! T?=Z>D! ABD>FD3?H! MB=!
L=3F>!=>L<>!3F!D;3<!@=BA!<>@DB=!3<!D;>=>MB=>!?!;3P;!A=3B=3DK!MB=!D;>!F>YD!A;?<><!BM!=><>?=@;R!
!
"D!E?<!FBD>G!D;?D!L=3F>!=>L<>!BF!H?FG!N=?D;>=!D;?F!@BFD?3F>=<!B=!ABD<Q!?<!3F!D;>!?P=3@LHDL=?H!
D=3?H! 3F! BL=! A=BC>@DO! EBLHG! =>VL3=>! T?F?P>T>FD! BM! >FI3=BFT>FD?H! =3<Z<! DB! P=BLFGE?D>=!
@BFD?T3F?D3BF!?FG!ABD>FD3?H!FLD=3>FD! =LFUBMM!?<!?!G3<A>=<>G!ABHHLD3BF!<BL=@>Q!?FG! =>VL3=>!
>FI3=BFT>FD?H! =>PLH?DB=K! ?AA=BI?H<R! &FG>=<D?FG3FP! D;><>! F>>G<! DB! J>! A?=D! BM! D;>! F>YD!
A;?<>!BM!=><>?=@;R!
!
="e6<G?:OY:R:687!
[>!<3F@>=>HK!D;?FZ!D;>!MBHHBE3FP!3FG3I3GL?H<^B=P?F3<?D3BF<!MB=!D;>3=!I?HL?JH>!@BFD=3JLD3BF<!
DB!D;>!=><>?=@;!=>AB=D>G!3F!D;3<!@;?AD>=R!
! 5&<#M/,;/,6!N#?D3BF?H!7HLTJ3FP!*>PLH?DB=<!(B=LTO!E;B<>!@BF<3G>=?JH>!>YA>=D3<>!?FG!
>FD;L<3?<T!A=BI3G>G!>Y@>HH>FD!PL3G?F@>!MB=!3F<D?HH3FP!D;>!&5!DB3H>D<Q!?FG!T?Z3FP!?F!
?AAH3@?D3BF!MB=!cA>=MB=T?F@>!J?<>G!?AA=BI?HS!MB=!D;>!3F<D?HH?D3BF!?FG!AHLTJ3FPm!!

! 5)Q&#67#]7G%7&(H#:$&4%&;#.)**7;A<#/;6#/<<0G7/$&<#/$#23!#2,0)4#5$6!E;B!
@BFGL@D>G!D;>!#+%+U?@@=>G3D>Go.!D><D<!BF!D;>!&5!DB3H>D<!?FG!@BTA?=>G!A>=MB=T?F@>!
?P?3F<D!D;>!+L<D=?H3?F!$D?FG?=G!MB=!E?D>=!@HB<>D<m!!

! J7G$0,7/#M),<$0;!NW?@VL?=3>!&F3I>=<3DK!W?<D>=<!<DLG>FD!3F!'FI3=BFT>FD?H!-?EQ!?FG!?!
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1 Introduction  

1.1 Background 
The Institute of Sustainable Futures has been awarded a cross disciplinary research grant to 
trial nutrient recovery from sewage in the institutional setting of the university campus.  

An initial pilot project of 2 urine diversion toilets (UDT) for research purposes has been 
installed at 235 Jones St, Ultimo, in Building 10, on Level 11 with one toilet installed in both 
the male and female toilet blocks.  

The UDT installed in the female toilet block is connected to a urine collection and sampling 
system on the floor below (Level 10), situated within the service ducting cupboard (refer 
Appendix 1). 

1.2 Proposal 
An ‘alternative solution’ is sought under Part A2.2 of the Plumbing Code of Australia 2004 for 
the installation of a urine diversion toilet connected to a urine sampling system (refer to 
Appendix 1) 
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2 SCOPE, LIMITATIONS AND ASSUMPTIONS 

2.1 Scope and limitations 
! This report is limited to the nutrient recovery, collection and sampling system 

installed in Building 10, Level 10 & 11, 235 Jones St, Ultimo, NSW.  

! The ‘alternative solution’ as detailed in Section 4 of this report refers to both 
the installation of the urine diversion toilets in both the men’s and women’s 
toilet block and the urine collection and sampling system connected to the 
women’s toilets only. 

! This installation has been piloted for research purposes only 

 

2.2 Assumptions 
! The ‘alternative solution’ has been installed by a licensed plumber 

! The ‘alternative solution’ is generally configured to the details supplied (Refer 
to Appendix 1 
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3 CODES AND COMPLIANCE 

3.1 Referenced Documents 
The documents referenced are related to the design criteria below: 

! AS/NZS 3500.2 (Australian and New Zealand Plumbing Code) 
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4 Clause A2.2 Evidence of Suitability 
 
Evidence to support the use of a material, product, design, form of construction or 
installation meets: 

(a) Performance Requirement or 
(b)  Deemed-to-Satisfy Provision may be in the form of one or a combination of 

the following: 
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4.1 Design/Construction/Installation – Alternative Solution 
Item No. Design-Construction-Installation Comments 
1 Certification mark  - (WaterMark) All pipes, fittings and some 

fixtures used in this 
alternative solution are 
Watermark approved.. 

2 Compliance with the requirements of Part G 
of the Plumbing Code of Australia. 

The following fixtures are 
not WaterMarked certified; 
• Wostman toilet suite 
• Dubbletten toilet suite  

3 A report issued by the Research Project 
Manager showing that the material, the 
design, construction and installation has 
been submitted to the Evidence of 
Suitability listed in the report, and setting out 
the results of those tests and any other 
relevant information that demonstrates its 
suitability for use in the plumbing installation 

Refer to this document and 
accompanying 
appendices. 

 

4 A statement from a professional engineer or 
other appropriately qualified person which: 

Certifies the project is for research 
purposes, the material, design, form of 
construction and installation does not 
comply with the requirements of the Code, 
related Standard and WaterMarked 
products. 

Refer attached statement 
from Les Barnard 

5 A statement from a professional engineer or 
other appropriately qualified person which:  

Sets out the basis on which this project is 
given and the extent to which relevant 
specifications or other publications have 
been relied upon 

Refer attached statement 
from Cynthia Mitchell 
(Chief Investigator) 

 

6 Any other form of documentary evidence 
that correctly describes the properties and 
performance of the material, form of 
construction or installation and adequately 
demonstrates its suitability for use in the 
plumbing installation 

Refer attached data and 
evidence supplied in this 
submission.  
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The Alternative Solution detailed in this document refers specifically to the installation 
of a urine separating toilets. The table below outlines the evidence of suitability used 
in this project. 

4.2 Code Authority & Compliance – Alternative Solution 
Item No Suitability Code/Authority  

Compliance 
Comments 

1 Is the Alternative Solution 
proposed in conflict with 
the general intent of 
AS/NZS 3500 

AS/NZS 3500 
 

The installation 
conflicts with the 
intent of AS/NZS  
3500.2 

2 Is the Alternative Solution 
proposed a threat to 
health and hygiene 
issues? 
 

NSW Health Refer attached 
statement from Dr 
Kay Power (Project 
representative from 
NSW Health) 

3 Is the Alternative Solution 
proposed detrimental the 
design intent of the 
existing plumbing system 
being connected to? 

Sydney Water Refer attached 
statement from Les 
Barnard  

4 Is there evidence the 
Alternative Solution 
proposed has been used 
in other regulated 
jurisdictions 

Institute of 
Sustainable Futures 

Refer attached 
statement from 
Cynthia Mitchell 
(Chief Investigator) 

5 Does the Alternative 
Solution 
proposed directly conflict 
with any clauses in the 
PCA or Standards 

 
Yes 

AS/NZS 3500.2 
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APPENDIX 1 - DETAIL OF URINE DIVERSION AND SAMPLING SYSTEM 
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APPENDIX 2 – QUALIFIED STATEMENT – LES BARNARD (SYDNEY WATER) 

 
Re: Alternate Solution submission – “The project is for research purposes, the 
material, design, form of construction and installation does not fully comply to 
the deem-to-satisfy requirements of the Code, related Standard and 
WaterMarked products.”  

I have reviewed the research project plan and scope of procedures, the proposed 
method of urine separation by means of innovative products from oversea, Wostman 
and Dubbletten toilet suites will not meet the requirements of Standards for certified 
products. The design of the sanitary plumbing to convey the waste from these 
fixtures to a point of storage will not meet the requirements of the Standard AS/NZS 
3500.2. 

The sanitary installation from the fixtures to the storage vessel will by innovative and 
may require alteration from time to time to maintain health and safety standards 
within the building. 

The proposed of the sanitary design has the intent to follow AS/NZS 3500.2 
principles where possible. The alternative solution would not be detrimental to the 
existing hydraulic system.  

NSW Health will monitor the project installation for health and safety requirements. 

Alternative solution; Performance requirements. 

Sanitary plumbing systems 

The sanitary plumbing system conveying water-borne waste must be designed 
constructed and installed in such a manner as to: 

(a) Convey sewage excluding urine from the trial fixtures to the existing 
sanitary system. 

(b) Avoid the likelihood of loss of amenity due to blockage and leakage; 

(c) avoid the likelihood of the ingress of inappropriate water, sewage, foul air 
and gases from the system into the building. 

(d) Provide adequate access for maintenance of mechanical components, 
operational controls and for clearing blockages. 

(e) Provide venting to the sanitary system and/or storage vessel if 
required or requested by others. 

I do not believe the installation of this alternative solution would be detrimental to the 
existing hydraulic system. 

 

Yours faithfully 

 

 

Les Barnard 
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APPENDIX 3  QUALIFIED STATEMENT – DR KAY POWER (NSW DEPT HEALTH) 
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APPENDIX 4 CURRICULAR VITAE – PROFESSOR CYNTHIA MITCHELL 
(UTS/ISF) 
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APPENDIX 5 - QUALIFIED STATEMENT – PROFESSOR CYNTHIA MITCHELL (UTS/ISF) 
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APPENDIX 6 - UTS FACILITIES MANAGEMENT – LETTER OF 
ACKNOWLEDGEMENT 
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