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How do we verify that tools responsible
Background worth of assets are appro

MUSIC is NOT

and Industry i
Standard. MUSIC-type inputs (catchment areas, treatments, etc.)

MUSIC inputs
and

outputs/results it

Some form/type of mathematical engine. This

Are the Industry
Standard.

Outputs similar to MUSIC
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Background

STORM can
comply with
“Industry
Standard”.

InSite Water can
comply with
“Industry
Standard”.

STORMupdated
can comply with

“Industry Outputs similar to MUSIC
Standard”.
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* Required field

P ro b | e m Municipality: * BALLARAT v

Rainfall Station: * BURRUMBEET
find the lecation of a rainfall station (closest to your

Total Site Area: * 3011

Address:

Are these tools:

Suburb / Postcode: testingsite

Assessor: tester Building Spaces Location ntormaten

et

Development Type: * Industrial - Subdivision v

fe ist every impervious area (Hard surfaces e.g. roof, road) on your site and detail your L
treatment measures. ot tomanca

All hard surface areas must be listed vith their area - if there is no treatment choose NONE in the
Lo vovisnarspc L oriran
treatment field box. — —
* You can add or delete rows by selecting the Add Treatment Row and Delete Selected Rows Specify Stormwater Runoff Areas and Treatments
buttons. ‘ ’
«» Once you have finished select Calculate.
« Select Restart fo clear all details and begin again

InSite Water

Treamentsize(m2)  Example drawing

Carpark Test

STORMupdated L T =
Delte Selected Rows -
Complying with
current Industry
Standard?

0 & =
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STORM and STORMupdated vs I

Analysis STORM Assumptions:

STORM 1. Rainfall impact is negligible — STORM rainfall data doesn’t c.omply with the Guidelines,
2. Difference between mixed and roof/road/landscape is not relevant,

and 3. Permeable areas are not relevant and '
4. Total Nitrogen is the hardest to remove pollutant.

STORMupdated

STORMupdated Assumptions:
Compared to
same models None.
built by MUSIC

InSite Assumptions

Rainfall can be modified significantly — Insite rainfall data doesn’t comply with the Guidelines,
Difference between mixed and roof/road/landscape is not relevant, '
Permeable areas are not relevant and

Total Nitrogen is the hardest to remove pollutant.

RN
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STORM and STORMupdated vs

Analysis Analysis:

STORM 1. Models built appropriately in MUSIC (following Guidelines) vs STORM vs STORMupdated
* Comparison with and without permeable areas “

and 2. Models built only with Mixed nodes

 Comparison with and without permeable areas
STORMupdated

Compared to
same models
built by MUSIC
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Comparison —

Diffe re nce [no peruiols) Diffe re noe [peruious)
STORM STORMupdated [no perv] MUSIC [no peru] STORMupdated [wperu) MUSIC [wpern] MLE ML ICand STORMupdated MLEE M LEICand T Riupdated
Project " TotalArea . Sie catchment = = = = Parnios ST R ST RM
\dent fier council Address Eam) Imperviows Aneas Eqm Tregtment Type e
TH TH TP TSE TN TR TES TH TP TSS TH TP TES TN TH TP TSE TN TH TP TSE
Foofl 155.00 Fainwater Tank 3,000L 2EBmom
Foof 2 130,00 Fainwater Tank 3,000L 2EBmom
1z stawell Focif 3 130.00 Fainwate r Tank 3,000L 2Bmom
1m Campas pe Echuca oag 90,687 7520 9870 B85.30 B0.44 105.11 B7.= B[220 B5.00 TEo0 622 Q0,22 7883 S05,00 -19.23 Z.24 6.41 1.85 -3345 292 4,32 1.87
VIC 3564 Unit Drive way 20,00 Biorete mtion 100mm1.3sqm
commen . .
N 11500 Bioratzmionloommil. 3sqm
Drieeway
mr"'m" 3000 NS
Drieevay
Fainwater Tank 15,0000
1 S00.00 *
s 5Eroom
Fainwater Tank 15,0000
‘ [;5 PE:C"I B2 sonam SEroom ’
10F Campas pe EEhrELEE M8 P —— 10011 G680 10520 9240 .11 10358 91.50 SEo0 Q.40 85.20 5E.22 92,22 EE.00 12,00 -19.23 -1.49 -1.74 -0.a0 -43.80 0.22 -1.18 a0
A
WIC 56 s soo.m 0Broom
Drive 7300 Biorete mtion 100mMmSsqm
12gairkxh .
surf ooast Avenue Foofl 145.00 Fainwater Tank 2,000L SEmom
143 < Hire A X025 10458 g7.50 11000 108,30 98.44 12489 10583 E8.50 109,00 104,00 B7.568 11%.33 105. 53 118.50 -8.14 0.94 .88 158 -17.02 -0.94 S4Z 1.=
[ Faving 20,00 Eiorete mtion 100mmlsqm
Unit 1 koot 157 .00 Fainwate r Tank 4000L 4Broom
unit 1 Faved 5.00 s
urf coast = Regal Road Unit 1 Drive way 15.00 PSS
151 uShirE g Bniw SEa 109 55 9580 Al.a0 .o 9244 Al.33 2288 B7.20 SE.ED 26.80 E3.11 S6.E9 22.63 23200 -17.11 -3.38 -057 -413 -26.44 -4.09 0. -398
WIC 323 unit 2 poof 15700 Fainwater Tank 4000L 4Broom
unit 2 raved 5.00 s
unit 2 Drive Jay 15.00 NS
unit 1 o500 Fainwater Tank 1000L ZEroom
Unit 2 7480 Fainwater Tank 1000L 3Broom
sE5@Enhope
Street . .
184 Hume Eroad meadovs /s unit 3 7480 Fainwater Tank 1000l 3Broom 1070 9230 Sa.10 17.00 a4 67 /.11 17.63 8310 51.70 16.80 B2.67 57.00 17.3 25.50 -7.03 247 5. 0.63 -19.03 -0.43 5.20 057
e unit 4 7570 Fainwater Tank 1000L ZEroom
Impe oS
78.20 &
Surfaces s
Jii:‘:_lize” Unit 1 166.05 Fainwater Tank 3,000L 3Bmom
188 Hume = unbu 807 100. 7% 7810 .30 57.4a 80.22 77.33 /.75 66,20 57.70 5260 .44 63.33 5704 8851 - 20,06 152 1203 7.3 -31.84 23 6.63 4.40
VICW Unit 2 151.44 Fainwater Tank 3,000L 2EBmom
wvare howse Roof 72000 Fainga rde n100mm Ssqm
10kt -
SOrner‘tg} carparkil 9.3 Faingarde n100mm 2qm
07 Hume wic 3082 1226 105.42 98.40 105 80 g a0 10Z2.00 107 .11 10 .50 a5.a0 10d4.00 9470 98 .89 105,33 1.5 181.43 -4.42 3.60 1.3 1.60 -T53 298 1.33 155
, .
awtrals carpark 2 21500 Fainga rde n 100mm Zqm
Untreated 17.30 P
45 victora .
streat Foof 475.00 Faingarden 300mm7.6qm
621 ElbErat sebastopol 77 99,60 10400 2240 19.30 107 .33 .33 2000 B6.60 19.800 19.00 B6.00 18.67 19.53 I&7.00 7r3 3.33 -1.07 o.ya -13.60 -0.a0 -0493 -0.63
iE 3350 Driveway 145.00 NS
Fainwate r Tank 22000L
Foof A reas 1,585.00
4193 viork S0Enom
623 Elbrat Elsht:te;an 4783 Drivaway 1,030.00 Faimgarde n100mmigsgm 90.71 BE.40 12040 Q580 B0.78 12444 9F 00 -=pt=lu] 10670 95.50 .33 109,78 EL-R-x] 1958.00 -9.83 3= 4,04 1.20 -3 -0.57 308 113
—— Favemem 150000 NS




Comparison — models created as per

Guidelines
Analysis These models are created with “split” nodes approach,
and include analysis with and without the permeable
STORM area.
and Analysis:
STORMupdated 1. The red cells show where STORM or STORMupdated

results are less than MUSIC
2. The green cells show areas where STORMupdated

Compare the )
performance results are same or more conservative

results to same than MUSIC
models built in
MUSIC — SPLIT
Comments:
nO(.:ies,.as Per 1. STORM fails all the projects on one or more pollutant
Guidelines 2. STORM fails most of the projects on TN
3. TSS appears to be the hardest pollutant to remove
4. Permeable areas appear to make a relevant impact.
5. STORMupdated results are more appropriate than

MUSIC results for very small areas.
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Comparison — models created with MIXED noc

Diffe re nce [no peruiols )

Diffe rence [peruiows)

MUSK & MUSIC 8.
. . R STORM STORMupdated [no peru) MUSIC [no pere] STQRMupdated (wpery) MUSIC [wpery] . MUsICand STORMupdated MUsICand STORMupdated
Project " Totaldrea Imperuioms Sie catchment Parnious STORM STORM
o Council Address Treatment
Identifier [sgmy) Areas [sgm) Type Area
TH TH TP TS5 TH TP TS5 TH TP TS5 TH TR TS5 TH TH TP TS5 TH TH TP TS5
surfeoast 12@Gairkch Foof1 145,00 Fainwater Tank 2,000L SECOM
148 s hire Avenue Bl A25 R iwed 10458 10290 13020 90.40 102,67 13222 9113 ay.00 12630 B8.70 a7 .56 1XE.44 Q050 118.50 -1.91 -0.23 202 073 -7.02 056 214 080
WIC 32\ Faving 20,00 Biorete mtion 100mmlsqm
unit 1 95.00 Fainwater Tank 1000L 3Broom
unit 2 T4.E0 Fainwater Tank 1000L ZEroom
S65Enhope
184 Hume Br\:\a?:ltrr::atiolﬁs (== unit 3 74.80 Fainwater Tank 1000L 3Broom Tl o] 10170 TE.00 a6.90 a2.50 B1.11 10022 G358 550 a0.10 &1.30 T1.78 8378 G275 X550 -20.54 23 3.32 1.= -8 fr ] 3@ 145
ViC . .
unit 4 7570 Fainwater Tank 1000l 3Broom
Imperyions
.0 L
Surfaces W
143 mckell it 1 166.06 | Fainweter Tank 3,000L 3Bmam
189 Hume :::l::fy wor T ped 100, % 78.00 11670 B3.80 81.33 12244 B85.= T4.40 110000 52,30 T4.00 116.00 BETS ZE0.51 -18.95 243 574 1.45 -26.% -0.40 (K] 1.5
ic unit 2 151.44 Fainwater Tank 3,000L 2Bmam
warzhouse 72,00 Faingarde n100mm &qm
Roof
10 KEE Wy, carparki1 0.7 Faingarde n100mm 2qm
7 Hume i?g:jr;n 1228 T ped 105,42 Q550 12650 100,20 9811 156 10175 94,60 1=.00 98,80 a7.33 126,22 1.3 181.43 -7.E 2,81 1.05 155 -9.09 273 1.22 157
- carpark 2 219,00 Faingarden100mm Zqm
Astrala
Untreated 17.20 N
A5 Wkre Rt a7s.00 | Faimgarden 30mm7.em
621 Ealamt sEsb:::;le oFy T ped 99,60 118,20 11720 90,20 117.33 11511 Qo.00 104,40 11050 59.10 105,22 108,39 E9.13 FET.00 3 -2.0 -0.20 A.a2 182 1.6 0.0z
vIC 3550 Drive way 145.00 N
Fioof Areas 1,6845.00 | Fainwater Tank 230001 30Eroom
4183 vork
623 Ealamat Stme;ailhﬁt 4763 Drive way 1,030.00 Faingarde n100mmi18sqm Tl o] Qo 71 a7 .60 12060 a0.00 80 55 12378 Q075 B6.00 11250 B8.70 B8.44 116.00 BE9.53 1838.00 -0.15 1486 318 075 -11.%7 244 350 04z
WIC 330
Favement 150.00 N
Unit 145 Albert
city of Street East . .
139 e Ibourne Tle lbourne 7o Focif i01.ao Fainwater Tank 2000L 2Broom T ped 102.00 77.40 11680 54.50 51.11 12358 B0.E3 .0 il = ul 32,090 T2.87 116.00 B5.F f8.00 -20.89 371 -8 2= -2, 33 T BT 247
WIC 302
sout:rea BXE.00 Fainweter Tank 300000 100Bmom
Rl oof Area 277000 | Fainweter Tank A0000L1008mom
140 GenEirm EISTEiII‘WICK 5600 rorth i ) M iwed 10430 9240 105,80 .10 a5.78 110.22 5.5 B8.20 10410 Bl 60 al.78 107 .56 GE.88 1165.00 52 3= 3.32 215 =1252 358 346 fr ]
WIC F18S FErrEIII'I!I'g
ImperyioLs 1,300 [ MNa
Untreated
Roof
3558 hiaca by catchmem 1,400.00 | Fainwater Tank G0000LS0ErCoMm
Road morth Area _
1404 e bourne a4 — R iwed 10004 495,30 103.50 &1.00 9511 106.44 .63 a3.50 1023 .70 92322 104 67 B.3 40500 4493 -0.19 294 373 -7.82 1.E 237 38
Melbaurne FamREining
wIC Imparvious 974.00 M
Ut reated
b re nd
m‘;trr:et on carhmentin| | 2300 | Fainwster Tank5000L 100B0om
1423 e bourne southbank 412 Terrace R iwed 10568 13310 131.00 76.80 13378 1z.00 7.3 132.00 13070 76.80 13378 100 TE.3E 10.00 B1 0.658 300 -0.42 178 178 3.20 -0.42
viC 3006 Reme ning 1mo | Wa
|mpar o
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Comparison — models created with
Mixed nodes

Analysis These models are created with “mixed” nodes approach,
and include analysis with and without the permeable

STORM area.

and Analysis:

STORMupdated 1. The red cells show where STORM or STORMupdated

results are less than MUSIC
2. The green cells show areas where STORMupdated

Compare the )
performance results are same or more conservative

results to same than MUSIC
models built in
MUSIC — MIXED
q Comments:
Nodes 1. STORM fails all the projects on one or more pollutant,

EVEN ON MIXED

STORM fails most of the projects on TN

TSS appears to be the hardest pollutant to remove
Permeable areas appear to make a relevant impact.
STORMupdated results are slightly conservative

Q | Cleanstormwater compared to MUSIC.

A BV b




Comparison — models created per Guidelines w 6C

Project . Total rea Impervious Size Catchment ERanitpiated (Ropest) e aibet) Pervious InSite Rainfall STORMupdated .
Identifier Council Address (sqm) Areas (sqm} Treatment Type Area Location vs InSite MUSIC vs InSite
™ TP T55 T 1L T55 ™
1 St“Rd'E‘;Park &1l Roof Areas 343.00 | Rairmvater Tank7000LS0BR:E
1605 Boroondara Koei_ 535.00 Other 136.00 7560 15.10 135.78 71.75 15.25 21.00 133.00 2.00 3.00 278
YICE101 Impervious &rea 17400 M
Roof existing 12300 | Rairwater Tank3900L3BRYE
building
Roof apartrnent
building .
13%iltan including ract 225.00 Rairmwater Tank 7000LL10BR x5
1597 Port Philip Gsrove 74800 terrace 11670 5080 37.20 11933 8156 3900 130,00 12600 200 930 657
Elwiood Drivesway
YIC 3184 adjacentto G600 Raingarden300mmll Ssqgm
existing building
Rermaining
I pertmeable 201.00 n'a
area
115;3:;":“ Roof &reas 527.00 | RairwwaterTank1750015BR:3
2166 Kingstaon 1015.00 — 129.00 G040 20.20 131.33 5059 2050 532.00 &5.00 16.00 46.00 4533
Parkdale Remaining 15600 A
YIC3195 Irmpervious i
LatS3d, 80 Roof Areas 1,092.00 Rairrssater Tank 20000L30BR xS
2203 Wiyndhann Woods Rd 2104.00 Rermaining 20500 | MA 12120 9470 47.30 12200 94 &9 47 88 S67.00 13000 200 530 -8.00
Truganina Impervious
YICE029 Dri torai
rvEway o rain 150.00 Raingardenl00mm3sgm
garden
2%2;;“ :?;:‘TE"E'CE 61200 | RairwaterTank 20000L30BR:E
2231 MNillurmnbik 1207.00 — 116.80 51.70 11.60 11567 5778 11.75 190.00 122.00 200 -5.20 -3.33
Eltharn Remaining 40500 n
YIC5095 Impervious i |
Roof &Terraces 620.00 Rairwwater Tank 17500 30BR %3
121 Lygon
Strest THRoaf & . ~ _
2264 Moreland East Brunswick 1352.00 Terraces 23900 Raingarden300mmSsgm 111.40 4570 13.00 112.00 4567 1515 Se.00 115.00 2.00 4 60 4.00
YICH057 R ini
Ermainng 700 | na
Impervious
Roaf 2,351.60 Rairwater TankS0000LE0BRx3
1 Lornbardy
3497 ihittlesea Md;\r:Ia 3470050 Carpark 233.20 Raingarden300mm4sgm 157.80 115.80 a7.20 1355.59 122.59 65.25 542,50 14200 2.00 -11.40 -10.11
YICS754
Footpath 24290 n'a
Roaf 44934 Rairwater Tank12200L20BRx3
293-295
; Ballarat Road
3914 MMarityrnong Braybrook 111759 Balcory 1785 RS 107 .40 42590 10.90 106.44 5311 11.00 55550 9500 2.00 12.40 11.44
YIC3019
Drrivveswan/ Paving 294 90 TS
R tank shed 154.00 Rairwwater Tank 4000L7BR =3
78 NE‘;’EDmbE R tark E 49500 | Rairwvater Tank10000L20BRYS
5472 Geelong Partarlingtan 545100 -y cai0 Rairrarer T ank LAIOL 0B RG 177.60 151.40 121.20 150.22 152.589 12238 1356.00 170,00 17.00 7.&0 1022
VICTF223
RiG1 600.00 Raingarden300rmm20sqm
RiGZ2 S55.00 Raingarden300rmml0sgm




Analysis

InSite
and
STORMupdated

Compare the
results to same
models built in
MUSIC — SPLIT
nodes

Q | Cleanstormwater

Comparison — models created with ¥ "*g::;"‘
Split nodes

These models are created with “split” nodes approach, and

include analysis with and without the permeable area. oo

Analysis:

1. The red cells show where InSite has better TN results than
MUSIC or STORMupdated

2. The green cells show areas where InSite performance results
are same or more conservative than MUSIC or
STORMupdated

130.00

Comments:

1. InSite fails 8 our of 9 projects on pollutants other than TN.
2. InSite TN results vary wildly compared to MUSIC or
STORMupdated (4 x conservative, 5 x overpredicting) s200 (184900
STORMupdated results consistently track MUSIC results
4. TN is clearly not the hardest pollutant to remove.

116.00

o

170.00




Comparison
InSite Rainfall coverage vs

Rainfall
Location

Analysis MW MUSIC Guidelines Map
InSite rainfalls. InSite only allocates one rainfall per
Council.

Compare the
Table to the right shows overlap of

Rainfalls ) : :
rainfalls (top) over Council areas, with
allocated by s ) v .
_ InSite rainfall location” showing the
InSite .to ONE one rainfall InSite allocates to that
council to the el

rainfalls covered
by that Council in

the MW MUSIC
Guidelines Map.

Q | Cleanstormwater



Comparison InSite Rainfall coverage vs MW |

Analysis

Insite value is Marre Warren Mount 5t
Melbourne Airport | Melbourne City | Koo Wee Rup Others
used to Leonard

replace: 400mm-500mm 500mm 650mm 650mm 750mm 750mm-850mm 850mm il 110mm-2100mm mm specified below
+493mm +719mm (Moorabool) + 564mm + 618mm (Mitchell)
+618mm, 1,105mm, 753mm (Murrindindi)
+ 1,106 mm South Gippsland mlb
2 x Greater Geelong, 1 x Golden Plains
1 mlb in Mildura

Q | Cleanstormwater



Conclusions

Our analysis shows
definitively that:

STORM does NOT
comply with
“Industry Standard”

InSite Water does
NOT comply with
“Industry Standard”

STORMupdated

DOES comply with
“Industry Standard”

Q | Cleanstormwater

Outputs vastly
different from
MUSIC

Outputs VERY
SIMILAR to
MUSIC

Outputs vastly
different from



updatecd.com.au

ITSAVERY
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