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CONTACTSBACK TO THE BACK TO THE TOPTOP !"#$%&'!() 

!"#$%&"'(")*+,-%&)(.)$&",/01)('1,

!"#$%&$'()$%"'*+),-$. 
/#01,.'(-$2',%3-4,)$-#5 

ENVIRONMENTAL BENEFITS 
See page 3 

ARCHITECTS AND ENGINEERS 
professional assurance 

See page 4 

DEVELOPMENT BENEFITS 
See page 5 

CONTRACTOR BENEFITS 
See page 6 
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B-4$"-?+$#"4')59'8%&25-&),'
D5;#"0)$-#5 

CONTACTS 
See page 11 
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!"#$%&'!()' *+*,-.*' /%-' 0-*$1"-0' ,&' *2$,' ,3-' ,+4-' /"0' 5&/0'
,%/"*4&%,-0' 6+' *,&%.' 7/,-%' 8%&.' /' 9/,93.-",:' ;3$*' $*' ,3-'
4%$./%+'*-5-9,$&"'9%$,-%$&"',&'0-,-%.$"-',3-'*-%$-*'%-<2$%-0:';3-'
.&0-5'7$,3$"'-/93'*-%$-*'$*',3-"'*$=-0',&'*2$,',%-/,-0'85&7'/"0'
*,%29,2%/5'02,+:

;3-'>')-%$-*' $*'/'9-%,$8$-0'&$5?7/,-%'*-4/%/,&%' $"'/99&%0/"9-'
7$,3'!@ABACD'E5/**'DF'/*'7-55'/*'/'6%&/0C*4-9,%2.'4&552,$&"'
9&",%&5'0-#$9-:';3-',-*,'%-*25,*'*3&7-0'"-/%'DGGH'%-,-",$&"'&8'
%/7'0$-*-5'&$5:'I"5+'J:D44.'7/*'0-,-9,-0'6+'@K;K'E-%,$8$-0'
L/6&%/,&%+'/"/5+*$*:')--'M$1'D:

M$1'D

M$1'N

M$1'O

;3-' !' )-%$-*' $*' /' .25,$C93/.6-%' *+*,-.' *2$,/65-' 8&%' 3$13'
$.4/9,'9/,93.-",*F'73$93'$"9520-*'9&..-%9$/5'/"0'$"02*,%$/5'
/9,$#$,$-*:

!"#$ %$ "&&'()*+),($ )-,$ '."/',$ (,0+*+)"1.$ 2-+34,*($ +.5$ 61.,(7$
8.5,0,.5,.)$),()".#$21.9"*3,5$:;;<$2+0)'*,$19$#*1(($01&&')+.)($+.5$

=><$*,),.)"1.$19$0+*)"2&,($4,&1?$@;;$3"2*1.(7

;3-'P')-%$-*'%-45/9-*',3-'9&"#-",$&"/5'P(;'7$,3'/'9&.45-,-'
,%-/,.-",' ,%/$"' $"' &"-' 0-#$9-F' *2$,/65-' 8&%' 5&7' $.4/9,'
9/,93.-",*F',+4$9/55+'%-*$0-",$/5'0-#-5&4.-",*:'

$!"#$A$"&&'()*+),($)-,$,+(,$19$".()+&&+)"1.$".B&".,$?")-$5*+".+#,$0"0,?1*C$
+.5$9'&&$+22,(($91*$".(0,2)"1.D$(,*E"2,$+.5$3+".),.+.2,7

!"#$%&'$*'/'4/**$&"/,-'*4-9$/5$*,'$"'4%&#$0$"1'!"#$%&".-",/5'
(%&,-9,$&"')+*,-.*' ,3/,' 3/#-' 6--"' *4-9$8$9/55+' 0-*$1"-0'
8&%' K2*,%/5$/"' 9&"0$,$&"*' 5&7' 9&*,' ,&' $"*,/55F' *-%#$9-' /"0'
./$",/$":';3-'2"0-%5+$"1'6-"-8$,*'/%-'$"'*2../%+Q''

D: !"#$%&'K2*,%/5$*'$*'4/**$&"/,-'/6&2,'4%&#$0$"1',3-'6-*,'
*+*,-.*'8&%'%-.&#$"1'4&552,$&"'8%&.'*,&%.7/,-%'%2"&88:'
;3-*-'*+*,-.*'3/#-'6--"'0-*$1"-0',&'/99&..&0/,-'
7&%50C7$0-' %-<2$%-.-",*' ,&' *,&4' 4&552,$"1' 7/,-%R' /"0'
/03-%-',&'S/,-%')-"*$,$#-'T%6/"'U-*$1"'VS)TUW'6-*,'
4%/9,$9-:'

2. !/*-'&8'$"*,/55/,$&":'K55'!()'2"$,*'/%-'8255+'/**-.65-0'
4%$&%' ,&'0-5$#-%+'&"'*$,-:'!()'*+*,-.*'/%-' $"' 5$"-'7$,3'
,3-'0%/$"/1-'*+*,-.F'%-<2$%$"1'&"5+'/"'-"5/%1-0',%-"93'
8&%'45/9-.-",'/"0'9&""-9,$&"',&'4$4-*:

3. I"-'2"$,'%-45/9-*'/',%-/,.-",',%/$":'X25,$45-'93/.6-%*'
/"0' =&"-*' 7$,3$"' !()' *+*,-.*' *-4/%/,-' 5/%1-'
85&/,/65-*' 8%&.' 3-/#$-%' *-0$.-",*' /"0' &$5*:' !()'
*+*,-.*'/%-'9/,-1&%$*-0' ,&'*2$,' 9/,93.-",' ,+4-*'/"0'
,3-'/",$9$4/,-0'0$*93/%1-'5&/0:

4. M255+' ,-*,-0' /"0' 9-%,$8$-0:' ;3-' 4-%8&%./"9-' &8' !()'
*+*,-.*' 3/*' 6--"' $"0-4-"0-",5+' #-%$8$-0' 6+'
T"$#-%*$,$-*'/"0'@K;K'/99%-0$,-0'5/6&%/,&%$-*:'Y-*25,*'
/"0' .-,3&0&5&1+' 3/#-' 6--"' $",-%"/,$&"/55+' 4--%'
%-#$-7-0'/"0'4265$*3-0:'XT)ZE'"&0-*'/%-'/5*&'*26[-9,'
,&'$"0-4-"0-",'0-#-5&4.-",:

5. L&7' 9&*,' *-%#$9-' /"0' ./$",-"/"9-:' ),/"0/%0'

!"#$%&'!() 

!"#$%&"'(")*+,-%&)(.)$&",/01)('1,2&%,$'3%&#$"4,
)5(,161)*$"*7$+$)0,&2,&6%,%$#(%1,*"8,&.(*"1

!"#$:$F.$GH;$".()+&&,5$".)1$?+),*$2-+*#,5$(1"&7$I'4()+.)"+&$(+E".#($
?,*,$ #,.,*+),5$ 4J$ 3"."3+&$ ("),$ ?1*C(7$ K-,$ *,".91*2,5$ 21.2*,),$

2-+34,*$"($".()+&&,5$5"*,2)&J$".)1$9".+&$01(")"1.$?")-1')$+55")"1.+&$4+(,$
(&+4($+.5$)",$51?.(7$L"(,*($+.5$21E,*$(&+4$+*,$)-,.$+55,5$)1$3+)2-$
9".+&$("),$&,E,&(7
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!"#$%&'!()'%*+,-'.'/-*012-3'*+4'5-+-6703

!"#$%&\*' 4/**$&"' -],-"0*' ,&' -"1/1$"1' /55' 9&",%$62,&%*' /"0'
6-"-8/9,&%*'/**&9$/,-0'7$,3'4%-*-%#$"1',3-'<2/5$,+'&8'7/,-%:'
&"'45/"-,'-/%,3:

;3-'7/,-%'&"'&2%'45/"-,'3/*'6--"' %-9+95-0' 8&%'O:B'
6$55$&"'+-/%*:'I8',3/,' 7/,-%'&"5+'G:GDH'$*'/#/$5/65-'8&%'
32./"'2*-:

>-/5,3'&8',3/,'7/,-%'$*'0-95$"$"1'./$"5+'02-',&'4&552,$&"'
0$*93/%1-0' ,3%&213' &2%' 0%/$"/1-' *+*,-.*' /*'
7$,"-**-0'6+'%-4&%,*'*293'/*Q

ENVIRONMENTAL BENEFITS 

NGDAQ' ;3-' P5&6/5' I9-/"&1%/43$9' U/,/' E-",-%'
VPIUKEWF'4265$*3-0'/' %-4&%,' ,3/,' %-9&%0-0'45/*,$9'
7/*,-' $"' ,3-' X/%$/"/' ;%-"93F' DD^.' 0--4' $"' ,3-'
&9-/":' Z"' ,3-' @&%,3' (/9$8$9F' 45/*,$9' %-82*-' 7/*'
4&425/,-0'/,'24',&'OBB'$,-.*'4-%'*<2/%-'^$5&.-,%-'/,'
0-4,3*'&8'D',&'B^.:

NGDBQ'S$55'),-88/"'VK@TW'/"0'DA'*9$-",$*,*'4265$*3-0'
/'%-4&%,'&"'*2*,/$"/6$5$,+'8/9,&%*'/88-9,$"1',3-'45/"-,:'
I#-%C"2,%$8$9/,$&"' &8' 8%-*37/,-%' 3/0' 4/**-0' 9%$,$9/5'

5-#-5*'$"'./"+'3$135+'4&425/,-0'%-1$&"*:

!"#$%&'()*$(($&")$()+&),(($(+)$")
%-#-%($".) +/-(-) +%-"0() ,"0)
1,2-)34,"-+)!,%+/)(5(+,$",64-)
7&%)75+5%-).-"-%,+$&"(8 

!"#$%&'() 3,(($&") -9+-"0() +&)
-".,.$".) ,44) :&"+%$65+&%() ,"0)
6-"-7,:+&%() ,((&:$,+-0) ;$+/)
3%-(-%#$".)+/-)<5,4$+=)&7);,+-%)
&")34,"-+)!,%+/8 

;&]$9'
93-.$9/5*'
4&552,-'7/,-%'
9&52."*'/"0'
*-0$.-",'
6-0*:

@2,%$-",*'
*24-%C
93/%1-'/51/5'
65&&.*'/"0'
*29^'&]+1-"'
8%&.',3-'
7/,-%: 

;%/*3'/"0'
5$,,-%'95&1'
%$#-%*'/"0'
&9-/"*:
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!"#$%&'!()'%*+,-'.'/-*012-3'*+4'5-+-6703

ARCHITECTS AND ENGINEERS 
professional assurance 

;-*,-0'/"0?&%'4--%'%-#$-7-0'6+: 

(%&8-**$&"/5' %-*4&"*$6$5$,+' $*' 2"0-%4$""-0' 6+' !"#$%&'
/**2%/"9-' &8' 9&.45$/"9-' 7$,3' !"#$%&".-",/5' L-1$*5/,$&":'
(-%8&%./"9-' 3/*' 6--"' #/5$0/,-0F' 4--%' %-#$-7-0' /"0'
$",-%"/,$&"/55+'4265$*3-0:

(-%8&%./"9-'/*',-*,-0Q 

> P%&**'(&552,/",'%-,-",$&"''::::::::::::::::'DGGH
> )2*4-"0-0')&5$0*''::::::::::::::::::::::::::'ABH'

> ;&,/5'@$,%&1-"'':::::::::::::::::::::::::::::::::'ABH
> ;&,/5'(3&*43&%&2*'':::::::::::::::::::::::::'_`H
> >+0%&9/%6&"'Y-.&#/5'':::::::::::::::::::'__:_BH

Z",-%"/,$&"/55+'
4265$*3-0 

Z"'/00$,$&"',&'4-%8&%./"9-F'!"#$%&'$*'9&..$,,-0',&Q' 

> )/8-,+' $"'0-*$1":'@&'4-%*&""-5'/99-**'%-<2$%-0',&'-",-%'
,3-'0-#$9-'8&%'*-%#$9-'/"0'./$",-"/"9-:

> Z"$,$/5'9&*,'*/#$"1*'#$/'/"'$",-1%/,-0',%-/,.-",',%/$"'$"'&"-'
2"$,:'Y-45/9-*'24',&'B'.-/*2%-*'/*'*3&7"'$"'KYa'M$1'D:O'

> )-%#$9-'$",-%#/5*'&8'D'+-/%'/*'4-%'KYa'O:`
> )-%#$9-'6+'9&"#-",$&"/5'-#/92/,$&"',%29^:

> X/$",-"/"9-'*$.45$8$-0'7$,3' %-.&#/65-F'7/*3'0&7"'/"0'
%-45/9-.-",'*9%--"*:

I"-'!"#$%&'!()'9/"'%-45/9-'24',&'B'.-/*2%-*'"&,-0'$"'KYa'M$1'D:O

!"#$%&'!()'*-%$-*'3/#-'6--"',-*,-0'/"0',3$%0C4/%,+'#-%$8$-0:'K'8255',-93"$9/5'./"2/5'$*'/#/$5/65-'&"'
%-<2-*,: 

!"#$%&".-",/5'L-1$*5/,$&"'4%&3$6$,*',3-'0$*93/%1-'&8'4&552,/",*'$",&'*,&%.'7/,-%: 

!"#$%&'!()'*-%$-*'/%-'$",-"0-0',&'4%&#$0-',3-'0-*$1"-%'7$,3'/'*$"15-'2"$,',&'%-45/9-'/',%-/,.-",',%/$"F'

%-029$"1'$"*,/55/,$&"'/"0'*-%#$9-'9&*,*:
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!"#$%&'!()'%*+,-'.'/-*012-3'*+4'5-+-6703

!"#$%&'*244&%,*',3-'4%$"9$4/5*'&8'S)TU:'

;3-'$"*,/55/,$&"'&8'/'.25,$C,%-/,.-",'!"#$%&'!()'/*'4/%,'&8'/"'2%6/"'
0-#-5&4.-",'7$55'-"3/"9-',3-'/.-"$,+F'%-029-'0-#-5&4.-",'9&*,*'
/"0'4&,-",$/55+'-5$.$"/,-'5&"1',-%.'3$13'./$",-"/"9-:

DEVELOPMENT BENEFITS 

!"#$%&'()*$+,'+&-+.#/$#0-#&,$-*$1)+2-(2+3$4+--#)/$+/$5#336$
/72"$+/$2*/-$-*$/#)'(2#$+&,$4+(&-+(&8 
!"#$ (&-#.)+-#,$ -)#+-4#&-$ -)+(&$2+&$+3/*$#3(4(&+-#$5#-3+&,$
)#4#,(+-(*&8 

U-*$1"'*-%#$9-'$",-%#/5*'/%-'DN'
.&",3*:

)-%#$9-'6+'-#/92/,$&"',%29^'$*'
,+4$9/55+'9&.45-,-0'$"'5-**',3/"'

&"-'3&2%:

),20-",*'8%&.')+0"-+'T"$#-%*$,+'$"*4-9,-0'7-,5/"0*'/,'Y&9^0/5-F'
/' *&2,3-%"' *262%6' &8' )+0"-+:' ;3-' 6/*$9' 24*,%-/.' P(;' 7/*'
$"-88-9,$#-' $"' %-.&#$"1'*-0$.-",F'/"0'"2,%$-",' %-029,$&"F' 9%-/,$"1'
5&"1',-%.'%-.-0$/,$&"'%-<2$%-.-",*'/"0'9&55/4*-'&8'7/,-%'3-/5,3:'
;3-'!"#$%&'!()'$"*,/55-0'/,',3-'-",%/"9-',&',3-'7-,5/"0'$*'/'5&"1C

,-%.'*2*,/$"/65-'*&52,$&":

!"#$%&' !()' -5$.$"/,-*' ,3-' "--0' 8&%' *-0$.-",' 4&"0*' /"0' 6$&C
8$5,%/,$&"'6/*$"*F'73$93'"--0' %-.-0$/,$&"'/,'/'1%-/,-%'9&*,',3/"'

,3-'$"$,$/5'$"*,/55/,$&":
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!"#$%&'!()'%*+,-'.'/-*012-3'*+4'5-+-6703 CONTRACTOR BENEFITS 

?)/&5%()4,+-%)$"(+,44-0),"0)6,:27$44-0 

)./55'&%'5/%1-F'/55'!"#$%&'!()'2"$,*'/%%$#-'&"'*$,-'9&.45-,-'
/"0' %-/0+' 8&%' $"*,/55/,$&"' 7$,3$"' 3&2%*' /"0' .$"$.2.'
-]9/#/,$&"'9&*,*:
 @A8@B31)4$7+)&77 ?8AA31)6,:27$44-0 

!"#$&#0-$,+96$
1(1#5*):$(&/-+33#, 

;&/-+33+-(*&$*<$%&'()*$=$>#)(#/$*(3?5+-#)$/#1+)+-*)/$(&$
>*7-"$@7/-)+3(+8 
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!"#$%&'!()'%*+,-'.'(-26829*+:-'*+4';-307+,

Pollutant 
Group 

Tested 
Reduction

Claimed 
Reduction Tested and Confirmed 

   Gross 
Pollutants

100% 90% Manly Hydraulics Laboratory collected samples in accordance with definitions in 
the ARQ and Allison et al 1997. Regardless of treated flow the one-way in-line 
design captured 100% gross pollutants with no re-suspension during by-pass 
flows.

   Sediments 
(TSS)

81% 
to 

86%

80% Sediments were recovered from discharge of a sediment pond at Blacktown 
International Sports Grounds. 90% were less than 500 microns and 35% were 
smaller than 53 microns. This PSD was regarded as severe stress testing. 
Multiple test runs accumulated with concentration and flow variants replicating 
over 2 years of rainfall events. No blind was observed. 

   TP 80% 65% Sydney University testing, field monitoring and laboratory analysis established 
that majority of TP was bonded to fine particles and that up to 92% of the TP 
could be retained by early capture of fine particles. 

   TN 80% 45% Sydney University Civil and Agricultural Faculties and students monitored and 
tested the adsorption of Nitrates and Ammonium the most prevalent N species 
in urban debris and found that over 90% could be reduced, if the bonded 
particles were removed from the flow in less than one (1) hour after wetting. 

   Hydro-
carbons
H series 

99.95% 99.95% Testing by UniSA and ALS NATA Laboratory in accordance with EN 858-1 
demonstrated compliance as a Class 1 oil/water separator. In summary, after 
dosing with raw diesel oil for 20 minutes only 4.1ppm of total hydrocarbons 
were detected in the discharge samples. 

M255' *9/5-' ,-*,$"1' /,' X/"5+' >+0%/25$9*'
L/6&%/,&%+'V5-8,W'/"0'/"'$552*,%/,$&"'&8',3-'
,-*,$"1' 8/9$5$,+' V6-5&7W' 5&9/,-0' /,' @&%,3'
!0$"62%13:

!"#$%&'3/*'9&"*,%29,-0'/'8255C,$.-',-*,$"1'8/9$5$,+: 

;3$*'8/9$5$,+'$*'6-5$-#-0',&'6-'2"$<2-'$"',3-'-"#$%&".-",/5'*-9,&%:';3-'/$.'$*'
,&'.$.$9'%/$"8/55'-#-",*'/"0'9/,93.-",'5&/0'0$*93/%1-F'/"0'*26[-9,'!"#$%&'
!()'*+*,-.*',&'9&"*,/",',-*,$"1'/"0'/#&$0',3-'2"9-%,/$",+'&8'*$,-',-*,$"1'/*'
,3-'&"5+'8&%.'&8'b4%&&8'&8'4-%8&%./"9-c:

L$8-'9+95-'4%&[-9,$&"*'/"0'4-%8&%./"9-',-*,$"1'$"'/'9&",%&55-0'-"#$%&".-",'
$*'/'7-55C-*,/65$*3-0'4%/9,$9-'/9%&**'./"+' $"02*,%$-*:'M&%'-]/.45-F'4/$",'
9&.4/"$-*'0&'"&,'7/,93'4/$",'8&%'NB'+-/%*'6-8&%-'4%&029$"1',3-$%'95/$.*:'
(%&029,*' /%-' *26[-9,-0' ,&' *-#-%-F' -]/11-%/,-0' 9&",%&55-0' ,-*,*' &#-%' /'
*3&%,-%',$.-'8%/.-:'!"#$%&'3/*'/0&4,-0'/'*$.$5/%'/44%&/93'/"0'0-#-5&4-0'
/'*-%$-*'&8'*,%-**',-*,*:'

)$,-'.&"$,&%$"1' %-./$"*' 4/%,' &8' !"#$%&\*' #/5$0/,$&"' 4%&9-**:' ;3$*' -",/$5*'
$"*,/55$"1' /' 4%&4%$-,/%+' .&"$,&%$"1' *+*,-.' ,3/,' 62$50*' /' 5&"1C,-%.'
4-%8&%./"9-'3$*,&%+'/"0'/#&$0*',3-'0-8$9$-"9$-*'&8'$"C*$,2',-*,$"1:

;3-%-'/%-'"&'*,/"0/%0*'&%'4%&,&9&5*'8&%'8$-50'-#/52/,$&"'73$93'9/"'6-'2*-0'
/*' /' 6/*$*' 8&%' 95/$.*:';3-' &#-%/%93$"1' %-<2$%-.-",' ,&' "&,' 4&552,-' *,&%.'
7/,-%' $*' 5-1$*5/,-0F' 73$5-' %-029,$&"' ,/%1-,*' /%-' *-,' 6+' ),/,-' /"0' L&9/5'
P&#-%".-",*:' ;3-%-' /%-' "&' %-5$/65-' .-,3&0*' 8&%' *$,-' -#/52/,$&":' M&%'
-]/.45-F' b1%/6' */.45-*c' ./+' &"5+' /99&2",' 8&%' G:GDH' &8' 85&7' #&52.-R'
*/.45-*'9/""&,'$"9520-'1%&**'4&552,/",*'/"0'4$4-'85&7'$*'"&,'3&.&1-"-&2*F'
82%,3-%' %-029$"1' */.45$"1' /992%/9+' /*' 0-4,3' #/%$-*R' 9&.4/%/,$#-' b$"c'
#-%*2*'b&2,c'*/.45-*'9/""&,'6-',/^-"'8%&.',3-'*/.-'6&0+'&8'7/,-%F'/"0'*&'
&":
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!"#$%&'!()')-<-:078+'=174-

!"#
$
%&'
()
%"*
+)
,

(-.)%/+),0 

1! 

1" 

C+-3)@D))C-4-:+)!"#$%&)C-%$-(
I,&,2)$)-,$MNI$(,*",($)-+)$4,()$('")($)-,$2+)2-3,.)$2-+*+2),*"()"2($+.5$&1+5$
5"(2-+*#,57

O1),P$ *,2,"E".#$ ?+),*$ (,.(")"E")J$ "($ +&(1$ +$ 5,),*3".".#$ 9+2)1*7$ I,.(")"E,$
*,2,"E".#$?+),*$"($19),.$5,9".,5$4J$&,#"(&+)"1.$+.5$3+J$4,$('4Q,2)$)1$(0,2"+&$
21.5")"1.(7

ASSESS FACTOR 
SENSITIVITY 

SENSITIVITY FACTORS Low High High 
RECEIVING WATER SENSITIVITY ✔ ✔ ✔

POLLUTANT TOXICITY ✔ ✔ ✔

ANTICIPATED POLLUTANT LOAD ✔ ✔ ✔

FUTURE CHANGES & IMPACTS ✔ ✔ ✔

HYDROCARBON HANDLING AND/OR SPILLAGE ✔

SELECT THE SERIES: G E H

C+-3)AD))C-4-:+)($E-F)6,(-0)&")3$3-)0$,1-+-%

N"0,($+.5R1*$2-+..,&($+*,$("6,5$)1$3,,)$()1*3$?+),*$21.5")"1.($+.5$0*1),2)$
+((,)($ 9*13$ 5+3+#,7$ 8)$ )-,*,91*,$ 91&&1?($ )-+)$ +$ I)1*3$ S+),*$ T'+&")J$
830*1E,3,.)$U,E"2,$VIT8UW$3'()$91*3$0+*)$19$)-+)$5*+".+#,$(J(),37$I".2,$
()1*3$?+),*$ 9&1?$ "($ )-,$ )*+.(01*),*$19$01&&')+.)(D$ )-,$M.E"*1$MNI$2-1(,.$
.,,5($)1$3+)2-$41)-$)-,$-J5*+'&"2$0,*91*3+.2,$19$)-,$?+),*$9&1?$+($?,&&$+($
)-,$0-J("2+&$21.()*+".)($19$0"0,$("6,7

F&(1$.1),$)-+)$9&115$3")"#+)"1.D$".$)-,$91*3$19$XIUY(D$(-1'&5$4,$0&+2,5$+9),*$
)-,$MNID$1)-,*?"(,$)-,$XIU$4,213,($)-,$0*"3+*J$)*,+)3,.)$&12+)"1.$+.5$
91*3($+$)*,+)3,.)$)*+".$*,/'"*".#$3+".),.+.2,7 

C+-3)?D)G/-:2)H%-,+-0)I4&;)7&%)G&134$,":-
M.E"*1$MNI$(J(),3($+*,$5,("#.,5$)1$)*,+)$+)$&,+()$+$:$J,+*$@$3".$8!U7 

K*,+),5$ 9&1?$ "($ +$ 9'.5+3,.)+&$ 5,("#.$ 21.("5,*+)"1.$ )1$ 5,),*3".".#$ )-,$
2130&"+.2,$19$+$01&&')"1.$21.)*1&$(J(),37$

@,,(-(*&+3396$2"#2:$-)#+-#,$<3*5$<*)$-(4#$3+.

K-,$2+)2-3,.)$ )"3,$ &+#$ "($ ".9&',.2,5$4J$3+.J$ 9+2)1*(D$('2-$+($1E,*&+.5$
9&1?$ #*+5",.)(D$ ('*9+2,$ *1'#-.,(($ ,)27$ 8.$ )-"($ (),0D$ 2130+*,$ )-,$ 0*,B(,)$
)*,+),5$9&1?$V!!W$)1$)-,$*,/'"*,5$5,("#.$)*,+),5$9&1?$V!"WD$?-,*,$!"$"($5,9".,5$
+($ )-+)$ 9&1?$?-"2-$?"&&$314"&"(,$ )-,$3+Q1*")J$ 19$ 01&&')+.)($ 9*13$ )-,$,.)"*,$
2+)2-3,.)$)1$)-,$M.E"*1$IJ(),37$K-,$E+&',$91*$!"$"($)J0"2+&&J$2+&2'&+),5$4J$
)-,$5*+".+#,$5,("#.$(19)?+*,7

89$ !!#≥$ !"$ V!"#$ :WD$ )-,.$ )-,$ 0*,B(,)$ )*,+),5$ 9&1?$ (-1'&5$ 4,$ +5,/'+),7$ 89$
-1?,E,*D !!#< !"#V!"#$%WD$ )-,.$)-,$.,Z)$315,&$("6,$?")-$+5,/'+),$)*,+),5$
9&1?$(-1'&5$4,$2-1(,.7

C+-3)JD)G/-:2)I4&;)K-4&:$+=
89$!"$>$[3R(,2D$21.("5,*$".2*,+(".#$315,&$("6,$)1$3"."3"(,$)'*4'&,.2,$+.5$
*,5'2,$"30,5+.2,$5'*".#$-"#-$9&1?$4JB0+((7

1-2%3

1! 

1" 

!"#
$
%&'
()
%"*
+)
,

(-.)%/+),0 

1-2%4 

;3-'!"#$%&'!()'%/"1-'$*'0$#$0-0'$",&',3%--'*-%$-*:'
M&%' *$.45$9$,+F' ,3-*-' /%-' "/.-0' PF' !F' /"0' >'
*-%$-*: 

)-5-9,$&"'&8',3-'%-9&..-"0-0'/"0'/44%&4%$/,-5+'
*$=-0'*-%$-*'$*'*3&7"'$"'),-4*'D',&'J'%-*4-9,$#-5+: 

K'XT)ZE'@&0-'$*'/#/$5/65-'&"'%-<2-*,: 

;3-'*-5-9,$&"'*,-4*'/%-'4%&#$0-0'/*'/'12$0-' 8&%'
0-*$1"-%*:' ' ($4-' *$=-' $*' 0-,-%.$"-0' 6+' 7-55C
-*,/65$*3-0' 0-*$1"' 9&.42,/,$&"*' 3&7-#-%F'
,%-/,-0' 85&7' $*' "&,' *-4/%/,-5+' 0-8$"-0' /"0' $,'
%-./$"*'/'%-*4&"*$6$5$,+'&8',3-'0-*$1"-%',&'./^-'

,3/,'0-,-%.$"/,$&":

K55'!"#$%&'!()'0-#$9-*'/%-' 8$,,-0'7$,3'/'4%-C*-,'
3&%$=&",/5' 85&7'*45$,,-%'/,'OGH'&8',3-'85&7'0-4,3:'
;3$*' 0-,-%.$"/,$&"' 7/*' ./0-' /8,-%' %-#$-7$"1'
/#/$5/65-',3$%0C4/%,+'0/,/'&"'4&552,/",'.&6$5$*/,$&"'
/"0',3-'%-5/,$&"*3$4',&'%/$"8/55'$",-"*$,+:';3-'dIX'
KY'/"0'YA`'0/,/'/9%&**'K2*,%/5$/'7/*'/"/5+*-0'
/"0'9&.4/%-0',&'4$4-'0-*$1"'85&7*:';3-'/"/5+*$*'
*3&7-0',3/,'/'D'+-/%'B'.$"'ZMU'&"'/#-%/1-'7/*'
OJH'&8'/'DGGC+-/%'*,&%.'-#-",:'U$*9&2",$"1'85&7'
0-4,3' #$/' ,3-' X/""$"1\*' !<2/,$&"' 9%-/,-0' ,3-'
OGH'4$4-'0-4,3',%-/,-0'85&7'0-*$1"'6/*-:'M2%,3-%'
0-*$1"' /"0' *-5-9,$&"' /0#$9-' /%-' /#/$5/65-' 8%&.'

!"#$%&';-93"$9/5')244&%,:

ENVIRO 
MODELS

PIPE SIZE Nominal Internal Diameter (mm) 
150 225 300 375 450 525 600 675 750 825 900 

G, E & H30 ✔ ✔ ✔ ✔ 
G, E & H45 ✔ ✔ ✔ 
G, E & H60 ✔ ✔ ✔ 
G, E & H75 ✔ ✔ ✔ 
G, E & H90 ✔ ✔ ✔ 

ENVIRO MODELS

PRE-SET TREATED FLOW (l/sec) V’s GRADIENT (%) 
0.5 1.0 2 3 4 

G, E & H30 16 22 32 39 45
G, E & H45 47 66 93 114 132
G, E & H60 101 142 201 246 284
G, E & H75 182 258 364 446 515
G, E & H90 296 419 593 726 838

!1*$9'*)-,*$+(("()+.2,D$21.)+2)$$
M.E"*1$K,2-."2+&$I'001*)$

M3+"&P$".91\,.E"*1+'()*+&"(72137+'$
$
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!"#$%&';2-*0-4'/<8>'!?@<*7+-4

M2"0/.-",/55+F',%-/,-0'85&7'&992%*'73-"',3-%-'$*'*288$9$-",'-"-%1+'$"',3-'7/,-%'85&7',&',%/"*4&%,',3-'
./,-%$/5*'*2%%&2"0-0'6+',3/,'7/,-%: !(K'5-1$*5/,$&"'4%-#-",*'4&552,$&"'&8'*,&%.'7/,-%:'),/,-'/"0'L&9/5'
P&#-%".-",'4&5$9+'*-,'%-029,$&"',/%1-,*'6+'/%-/'/"0'&8,-"',&'*4-9$8$9'7/,-%'7/+*:

;3-'KYa'*-9,$&"'N:J:N'"&,-*' ,3/,' `GH' ,&'_GH'&8' 9&",/.$"/",*'/%-' ,%/"*4&%,-0'6+'/'DC+-/%'KYZ:'
;3-%-8&%-F',&'%-.&#-'_GH'&8',3-'5&/0F'/,'5-/*,'/'DC+-/%'KYZ'*3&250'6-',%-/,-0: 

Z8'7/,-%'8/55*'&"'/'4&%&2*'V4-%#$&2*W'*2%8/9-F',3-"'7/,-%'$*'2"5$^-5+',&'*2%%&2"0',3-'./,-%$/5*:';3-'%-*25,'
7&250'6-'7-,'*,/,$&"/%+'./,-%$/5*:';3$*'9&"0$,$&"'%-./$"*'8&%'/*'5&"1'/*',3-'%/,-'&8'$"8$5,%/,$&"'-]9--0*'
,3-'%/,-'&8'%/$"8/55:'I"9-',3-'%/,-'&8'%/$"8/55'-]9--0*'$"8$5,%/,$&"',3-"'%2"C&88'6-1$"*:

;3-'*,/%,$"1'4&$",' 8&%'%2"C&88'7$55'#/%+'0-4-"0$"1'&"'*2%8/9-'4&%&*$,+'V4-%.-/6$5$,+WF'%&213"-**'/"0'
1%/0$-",: ;3-'0%$#$"1'8/9,&%'$*',&'0-,-%.$"-'%2"C&88'-"-%1+:'!"-%1+'$*'/#/$5/65-'$"',3-'8&55&7$"1'8&%.*:'
M$%*,5+F',3-'-]45&*$#-'-"-%1+'&8'%/$"'0%&4*'*,%$^$"1',3-'*2%8/9-'.&6$5$*-*'./,-%$/5*:'Z"'4/%,$925/%F'*./55-%'
*$=-0'./,-%$/5*'*293'/*'*-0$.-",:';3-'"-],'/#/$5/65-'-"-%1+'$*'7$"0F'9%-/,$"1'/'3&%$=&",/5'8&%9-:';3-'
1%-/,-%'4%-#/$5$"1'8&%.'&8'-"-%1+'$*'1%/#$,/,$&"/5'-"-%1+F'9%-/,$"1'/'8&%9-',&'9/2*-'7/,-%',&'85&7F'%-5/,$#-'
,&'1%/0$-",:

;3-'8$"/5'9&.4&"-",'&8',%-/,-0'85&7'$*'02%/,$&"'V,$.-W'%-<2$%-0'8&%',3-'85&7',&',%/"*4&%,',3-'./,-%$/5'&8'
*&2%9-',&'4&$",'&8'*-4/%/,$&"'/"0'%-,-",$&": Z./1-*'DF'N'/"0'O'*3&7'85&7'*,/1-*:

;3-' ,%-/,-0' 85&7'0-,-%.$"/,$&"' $*'1-"-%/55+'-]4%-**-0'/*' %/$"8/55F' -$,3-%'/*' $",-"*$,+'/"0?&%'0-4,3:'
;3-%-8&%-F',&'0-,-%.$"-',3-',%-/,-0'85&7F'6&,3'8/9,&%*'"--0',&'6-'9&"*$0-%-0:

;3-%-'$*'"&'8$]-0'*,/"0/%0'6+'73$93',%-/,-0'85&7'$*'0-,-%.$"-0:';3-'%/"1-'&8'#/%$/65-*'/%-'0$#-%*-F'
9&.45-]'/"0'2"$<2-',&'/'9/,93.-",'/,',3-',$.-'&8'/'%/$"8/55'-#-",:

!"1$"--%*'"--0',&'6-'.$"0825',3/,',3-+'/%-'25,$./,-5+'%-*4&"*$65-'8&%'9&.45$/"9-'7$,3'!"#$%&".-",/5'
(%&,-9,$&"'L-1$*5/,$&"F'73$93'3/*'4%&#$*$&"'8&%'4%&*-92,$&":';3&213'*2445$-%*'&8'),&%.'7/,-%'a2/5$,+'
Z.4%&#-.-",'U-#$9-*'V)aZU\*W'/%-'%-*4&"*$65-'8&%'4-%8&%./"9-'95/$.*F'-"1$"--%*'V0-*$1"'*4-9$8$-%*W'
/%-'%-*4&"*$65-'8&%'9/,93.-",'%-5/,-0'8/9,&%*F'/"0'$"'4/%,$925/%',%-/,-0'85&7:

M2%,3-%' $"8&%./,$&"' &"' ,%-/,-0' 85&7' /"0' 0-,-%.$"/,$&"' 8/9,&%*' $*' /#/$5/65-' $"' d/5/"9-0' T%6/"'
U-#-5&4.-",Q'I4,$&"*'/"0'),%/,-1$-*'8&%'L$#-/65-'E$,$-*'E3/4,-%'eF'6+'L-&'E%/*,$F';-93"$9/5'U$%-9,&%

How much  
rainfall is required 

 to transport  
pollutants and wash-out the 

catchment? 
It varies and is subject to many 

factors

1. the surface wets and a water layer develops

2. rainfall intensifies, raindrops explode,
materials are gathered 

3. flows increase and develop transport energy
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!"#$%&'$+.A7+-'B8+67,12*078+'
'
'
' '
' C

K55'!"#$%&'!()'*+*,-.*'/%-'$"*,/55-0'$"C5$"-'7$,3',3-'
4$4-'&%'0%/$"/1-'93/""-5:'I88C5$"-'0$#-%*$&"'./+'6-'
2*-0' $"' *4-9$/5' 9$%92.*,/"9-*' /"0' $*' *26[-9,' ,&'
92*,&.' 0-*$1"' $"' 9&"*25,/,$&"' 7$,3' ,3-' E-%,$8+$"1'
!"1$"--%:

;3-%-'/%-' 82"0/.-",/55+',7&' %-/*&"*:'M$%*,5+' $"C5$"-'
$"*,/55/,$&"*' -"*2%-' ,%-/,-0' 85&7' $*' 0$%-9,-0' $",&' ,3-'
!()F' ,3-%-8&%-' 9&.45$/"9-' 7$,3' 5-1$*5/,$&"' &992%*:'
)-9&"05+F' $"*,/55/,$&"' 9&*,*' /%-' .$"$.$*-0' 6+'
-5$.$"/,$"1' /00$,$&"/5' 9$#$5' 7&%^*' /"0' %-029$"1' ,3-'
"2.6-%' &8' $,-.*' ,&' $"*,/55' ,&' /93$-#-' ,3-' */.-'
&2,9&.-:

;3-'3+0%/25$9'93/%/9,-%$*,$9*'&8'*^-7'7-$%*'2*-0',&'
0$#-%,'7/,-%'/%-'7-55'^"&7"',&'-]3$6$,'3+0%/25$9'[2.4'
/"0'*26*-<2-",'0%/7C,3%&213:

!]45/$"-0' *$.45+F' /*' 7/,-%' #-5&9$,+' $"9%-/*-*F' *&'
0&-*' ,3-' ,-"0-"9+' 8&%' 7/,-%' 5-#-5' ,&' 62$50' 24F'
4/%,$925/%5+'/*'#-5&9$,+'/44%&/93-*'D.?*-9'VM$1'DW:'K*'
5-#-5*'%$*-F',3-'85&7'#-5&9$,+'$"'/'0%/$"'/5*&'9&",$"2-*'
,&'$"9%-/*-F'-#-",2/55+'9%-*,$"1'/"0',&44$"1'&#-%',3-'
7-$%'VM$1'NW:

>+0%/25$9'%-*$*,/"9-'7$,3$"',3-'&88C5$"-'0-#$9-'7$55'/5*&'
$"852-"9-' ,3-' 9%$,$9/5' 85&7' /,' 73$93' 3+0%/25$9' [2.4'
&992%*:'

K"' !"#$%&' -]4-%$.-",' *3&7-0' ,3/,' /' 9%$,$9/5' 4&$",'
&992%%-0' /,' /44%&]$./,-5+' `GH' &8' ,3-' 7-$%' 3-$13,F'
4/%,$925/%5+' 73-"' 85&7' #-5&9$,$-*' -]9--0-0' &"-'
.-,%-?*-9:'K8,-%',3$*'4&$",'7/*'%-/93-0F'/55' ,3-'85&7'
-88-9,$#-5+'6+C4/**-0'&#-%',3-'7-$%:'

M$1*'`'/"0'A'6-5&7'$552*,%/,-',3-'85&7'4/,3'73$93'$*'

flow 

flow 

!"#$:P$"&&'()*+),($)-,$),.5,.2J$19$)-,$?+),*$&,E,&$1.$)-,$

?,"*$'0()*,+3$("5,$)1$4'"&5$'07$.1),$)-,$?+),*$&,E,&$1.$
)-,$ 51?.()*,+3$ ("5,$ +&(1$ *"(,($ *,5'2".#$ )-,$
5"99,*,.)"+&$+2*1(($)-,$?,"*7 

!"#$ %P$ "&&'()*+),($ )-,$ 4*,+C$ )-*1'#-$ 01".)D$ ?-,.$ )-,$
?+),*$ 2*,()($ +.5$ )10($ 1E,*$ )-,$ ?,"*7$ K-,$ -J5*+'&"2$
*,("()+.2,$1*$]CY$9+2)1*$19$)-,$199B&".,$5,E"2,$+&(1$0&+J($
+$*1&,$".$2+'(".#$)-,$?,"*$1E,*9&1?7 

!"#$ AP$ "&&'()*+),($ )-,$ M.E"*1$ ,Z0,*"3,.)$ ?-,*,$ 199B&".,$
5"E,*("1.$?+($14(,*E,57$F$".5"2+),($)*,+),5$9&1?$0+)-D$^$"($
)-,$*,)'*.$0+)-$+.5$_$"($)-,$4JB0+((7$^JB0+(($122'**,5$+)$
+00*1Z"3+),&J$`;<$)-,$?,"*$-,"#-)7

A 
B C 

!"#$ [P$ $ "&&'()*+),($ )-,$ M.E"*1$ MNI$ Va$ (,*",(W$
(-1?".#$)-,$".B&".,$21.9"#'*+)"1.$?-"2-$"($21331.$
)1$+&&$)-,$MNI$I,*",(7$K-,$1.,B?+J$,.)*J$"($01(")"E,$
+.5$ 21.)".',($ )1$ 5"*,2)$ )*,+),5$ 9&1?$ ".)1$ )-,$
0*12,(($ 2-+34,*$ *,#+*5&,(($ 19$ 9&1?$ *+),$ +.5$
E,&12")J7$F($),(),5D$.1$*,B('(0,.("1.$+.5$4JB0+(($
"($01(("4&,$1.2,$3+),*"+&($-+E,$4,,.$2+0)'*,57Treated 

out-flow

Treated flow is 
directed into the 
main chamber 

 

Separation and 
settlement 

occur
 




