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Background
How do we verify that tools responsible for billions of dollars 

worth of assets are appropriate?
Current Best Practice and Authority Guidelines

MUSIC-type inputs (catchment areas, treatments, etc.)

Some form/type of mathematical engine.  This 
engine can be the MUSIC engine or an alternative

Outputs similar to MUSIC

MUSIC is NOT 
and Industry 
Standard. 

MUSIC inputs 
and 
outputs/results

Are the Industry 
Standard.



Background STORM

Some form/type of mathematical engine.  This engine can be the MUSIC engine or an alternative

Outputs similar to MUSIC

STORMupdated Calculator InSite Water

STORM can 
comply with 
“Industry 
Standard”. 

InSite Water can 
comply with 
“Industry 
Standard”. 

STORMupdated 
can comply with 
“Industry 
Standard”. 



Problem

STORM vs InSite vs STORMupdated vs MUSIC input interface

Are these tools:

STORM

InSite Water

STORMupdated

Complying with 
current Industry 
Standard?



Analysis

STORM and STORMupdated vs MUSIC input interface

STORM

and

STORMupdated

Compared to 
same models 
built by MUSIC

STORM Assumptions:

1. Rainfall impact is negligible – STORM rainfall data doesn’t comply with the Guidelines,
2. Difference between mixed and roof/road/landscape is not relevant,
3. Permeable areas are not relevant and
4. Total Nitrogen is the hardest to remove pollutant.

STORMupdated Assumptions:

None.

InSite Assumptions

1. Rainfall can be modified significantly – Insite rainfall data doesn’t comply with the Guidelines,
2. Difference between mixed and roof/road/landscape is not relevant,
3. Permeable areas are not relevant and
4. Total Nitrogen is the hardest to remove pollutant.



Analysis

STORM and STORMupdated vs MUSIC input interface

STORM

and

STORMupdated

Compared to 
same models 
built by MUSIC

Analysis:

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

2. Models built only with Mixed nodes
• Comparison with and without permeable areas

Rainwater Tank Demand was set at 20L/person/day, as it is confirmed in STORM.



Analysis

Comparison – models created as per Guidelines

STORM

and

STORMupdated

Compared to 
same models 
built by MUSIC



Analysis

Comparison – models created as per 
Guidelines

STORM

and

STORMupdated

Compare the 
results to same 
models built in 
MUSIC – SPLIT 
nodes, as per 
Guidelines

These models are created with “split” nodes approach, 
and include analysis with and without the permeable 
area.

Analysis:

1. The red cells show where STORM or STORMupdated 
results are less than MUSIC

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

Comments:
1. STORM fails all the projects on one or more pollutant
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.



Analysis

Comparison – models created with MIXED nodes

STORM

and

STORMupdated

Compared to 
same models 
built by MUSIC



Analysis

Comparison – models created with
Mixed nodes

STORM

and

STORMupdated

Compare the 
results to same 
models built in 
MUSIC – MIXED 
nodes

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

Analysis:

1. The red cells show where STORM or STORMupdated 
results are less than MUSIC

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

Comments:
1. STORM fails all the projects on one or more pollutant, 

EVEN ON MIXED
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 slightly conservative 

compared to MUSIC.



Analysis

Comparison – models created per Guidelines w 60Lpd RWT demand

STORM

and

STORMupdated

Compared to 
same models 
built by MUSIC



Analysis

Comparison – models created with
Split nodes

InSite

and

STORMupdated

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

These models are created with “split” nodes approach, and 
include analysis with and without the permeable area.

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

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)
3. STORMupdated results consistently track MUSIC results
4. TN is clearly not the hardest pollutant to remove.



Analysis

Comparison
InSite Rainfall coverage vs 

MW MUSIC Guidelines Map

InSite rainfalls.

Compare the 
Rainfalls 
allocated by 
InSite to ONE 
council to the 
rainfalls covered 
by that Council in 
the MW MUSIC 
Guidelines Map.

InSite only allocates one rainfall per 
Council.

Table to the right shows overlap of 
rainfalls (top) over Council areas, with 
“InSite rainfall location” showing the 
one rainfall InSite allocates to that 
Council.



Analysis

Comparison InSite Rainfall coverage vs MW MUSIC Guidelines Map



Conclusions STORM

Some form/type of mathematical engine.  This engine can be the MUSIC engine or an alternative

Outputs vastly 
different from 

MUSIC

STORMupdated Calculator InSite Water

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” Outputs vastly 

different from 
MUSIC

Outputs VERY 
SIMILAR to 

MUSIC



Conclusions STORM STORMupdated Calculator InSite Water

So, how 
about….
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