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1) Design Criteria for Stormwater Management Plan 

 
a) Stormwater for the proposed Stage 1A development to be discharged into the 

existing internal stormwater drainage system, to be determined during the 
drainage design and documentation phase. 
 

b) On-site detention (OSD) to limit discharge to predevelopment flows from 
existing site for a 1:5y ARI, and a post development 1:5y ARI (20% AEP) as per 
the IDM for residential areas (clause 16.6). 

 

c) Water sensitive urban design (WSUD) requirements to satisfy Clause 53.18 
 
 
 

 

 
 
 
 
 
2) Stormwater Drainage Design (Stage 1a site area only) 
 

a) Existing Site Area:  = 1,300m2  
 

b) Rainfall Intensity: 1 in 5 Year ARI, (20% AEP) I5 = 71mm/hr 
   
  

c) Run-off Co-efficient: Roof = 1.0 
 Pavement = 0.9 
 Landscaping = 0.3 

 
d) Maximum Site Discharge 

 
 

• Existing Site Area Roof =    300m2 
 Pavement =    100m2 

 Landscaping =    900m2 

 Total = 1,300m2 

 

   
Qe = 300 x 71 x 1.0  +  100 x 71 x 0.9  +  900 x 71 x 0.3 
                3600  3600    3600 
                      
Qe = 5.90 l/s  +  1.8 l/s  +  5.3 l/s 
 
Qe = 13 l/s 
 

 
A total permissible discharge rate of 13 l/s shall be allowed for the Stage 1A site 
development area to discharge to the existing internal stormwater system. 
 
 
 
 
 
 
 
 



 

 

3) On Site Detention – Stage 1a Building 9 Roof Area 
  

a) Storage Requirements - Roof OSD 
 

• Adopted discharge limit for roof area = 6.00 L/S 

• Roof catchment area = 600m2 (Building 9) 

• 1 in 5 Year ARI Event 

• The proposed building shall have a rainwater tank collecting roof water to be 
used for OSD and limited to a discharge rate of 6.00 l/s.  The rainwater tank 
will then discharge into the proposed site OSD system. 

 

Building 9 Roof           

    
Proposed 

Area C % 

Area A = 600 m2 Roof 1.0 100% 

    Paving 0.9 0% 

Cave = 1.00  Lanscape 0.35 0% 

        

Q5 = 
CaveIA/3600 

= 0.17 xI5    

        

Qlimit = 6.0 L/sec limit discharge for tank   

        

On Site Detention 
Calculation           

Duration of Storm (min) Intensity I5 
(mm/hr) 

Runoff Rate Q5 
(L/s) 

Qlimit L/s Storage Vol 
Requirement 

m3   

5 71 11.83 6.0 1.75   

6   0.00 6.0 Nil   

10 53 8.83 6.0 1.70   

15 43 7.17 6.0 1.05   

30 28 4.67 6.0 Nil   

60 18 3.00 6.0 Nil   

120 11 1.83 6.0 Nil   

        

Example Calculation Vol =  (11.8333333333333-6)x5x60/1000 = 1.75m3   

        

ORIFICE PLATE CALCULATIONS      

Ao = Q/K(2gH) therefore Orifice Area =  0.0029 m3   

   

Orifice 
Diameter= 0.061 m   

Ao = area of orifice Check Velocity 2.07 m/s   

K = 0.66      

Q = required flow 0.006 m3/s     

g = gravity 9.81 m/s2     

H = Head 0.5 m     

        

Orifice size =  60mm diameter       

 
Table 3.1 – Building 9 Roof Area 

 

• Minimum tank storage volume required = 1,750 litres 

• Therefore adopt 1,800 litres min storage. 

• Tank to have a 60mm diameter orifice pipe to restrict flow. 
 

 
 

 



 

 

4) On Site Detention – Stage 1A Site 
 
 

a) Storage Requirements –  
 

• Discharge Limit = 13.00 l/s to nominated LPOD via existing internal drains. 

• 1 in 5 Year ARI 

• Building roof area to discharge 6.0 l/s from rainwater OSD tanks into 
underground s/w system. 

• Refer Table 4.1 for site areas  

• Site catchment area = 1,300m2 – 600m2 (roof areas) = 5000m2 
 
 

Stage 1A Site             

(- roof areas into tanks)  

Proposed Area 
(m2)  C % 

Area A = 700 m2 Roof 0 1.0 0% 

    Paving 200 0.9 29% 

Cave = 0.47  Lanscape 500 0.30 71% 

         

Q5 = 
CaveIA/3600 

= 0.09 xI10     

         

Qlimit = 13.0 L/sec From existing areas    

         

On Site Detention Calculation   

Duration of Storm 
(min) 

Intensity I5 
(mm/hr) 

Runoff Rate Q5 
(L/s) 

Qlimit L/s From 
Roofs 
(l/s) 

Storage Vol 
Requirement 

m3 
  

5 71 6.51 13.0 6.0 Nil   

6   0.00 13.0 6.0 Nil   

10 53 4.86 13.0 6.0 Nil   

15 43 3.94 13.0 6.0 Nil   

30 28 2.57 13.0 6.0 Nil   

60 18 1.65 13.0 6.0 Nil   

120 11 1.01 13.0 6.0 Nil   

         

Example Calculation Vol =  (6.50833333333333-13)x5x60/1000 = Nilm3   

         
ORIFICE PLATE 
CALCULATIONS       

Ao = Q/K(2gH) therefore Orifice Area =  0.0063  m3   

   

Orifice 
Diameter= 0.089   m   

Ao = area of 
orifice  Check Velocity 2.07   m/s   

K = 0.66       

Q = required flow 0.013 m3/s      

g = gravity 9.81 m/s2      

H = Head 0.5 m      

         

Orifice size =  n/a           

 
Table 4.1 – Stage 1A Site Area 

 

• Therefore no additional underground onsite storage or detention is 
required for the development. 

 
 



 

 

5) Water Sensitive Urban Design 
 
All Building roof run-off shall be collected and discharged into a proposed rainwater 
tank for re-use in the development for toilet flushing and garden irrigation. 
Refer to Blue Factor report below for further details. 
To further improve the Blue Factor report and achieve all objectives, including the 
Total suspended solids target of greater than 80%, all rainwater tank overflow will be 
connected into the raingarden for further treatment before discharging from site via the 
existing internal drainage system. 
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1) Design Criteria for Stormwater Management Plan 

 
a) Stormwater for the proposed Stage 1b development to be discharged into the 

existing internal stormwater drainage system, to be determined during the 
drainage design and documentation phase. 
 

b) On-site detention (OSD) to limit discharge to predevelopment flows from 
existing site for a 1:5y ARI, and a post development 1:5y ARI (20% AEP) as per 
the IDM for residential areas (clause 16.6). 

 

c) Water sensitive urban design (WSUD) requirements to satisfy Clause 53.18 
 
 
 

 

 
 
 
 
 
2) Stormwater Drainage Design (Stage 1b site area only) 
 

a) Existing Site Area:  = 700m2  
 

b) Rainfall Intensity: 1 in 5 Year ARI, (20% AEP) I5 = 71mm/hr 
   
  

c) Run-off Co-efficient: Roof = 1.0 
 Pavement = 0.9 
 Landscaping = 0.3 

 
d) Maximum Site Discharge 

 
 

• Existing Site Area Roof =    350m2 
 Pavement =    350m2 

 Landscaping =        0m2 

 Total =    700m2 

 

   
Qe = 350 x 71 x 1.0   +  350 x 71 x 0.9 
                3600  3600   
                      
Qe = 6.90 l/s  +  6.2 l/s 
 
Qe = 13 l/s 
 

 
A total permissible discharge rate of 13 l/s shall be allowed for the Stage 1b site 
development area to discharge to the existing internal stormwater system. 
 
 
 
 
 
 
 
 



 

 

3) On Site Detention – Stage 1b Building 10 Roof Area 
  

a) Storage Requirements - Roof OSD 
 

• Adopted discharge limit for roof area = 6.00 L/S 

• Roof catchment area = 500m2 (Building 10) 

• 1 in 5 Year ARI Event 

• The proposed building shall have a rainwater tank collecting roof water to be 
used for OSD and limited to a discharge rate of 6.00 l/s.  The rainwater tank 
will then discharge into the proposed site OSD system. 

 
 

Building 10 Roof           

(remainder direct to site)  

Proposed 
Area C % 

Area A = 500 m2 Roof 1.0 100% 

    Paving 0.9 0% 

Cave = 1.00  Lanscape 0.35 0% 

        

Q5 = 
CaveIA/3600 

= 0.14 xI5    

        

Qlimit = 6.0 L/sec limit discharge for tank   

        

On Site Detention 
Calculation           

Duration of Storm (min) Intensity I5 
(mm/hr) 

Runoff Rate Q5 
(L/s) 

Qlimit L/s Storage Vol 
Requirement m3 

  

5 71 9.86 6.0 1.16   

6   0.00 6.0 Nil   

10 54 7.50 6.0 0.90   

15 43 5.97 6.0 Nil   

30 29 4.03 6.0 Nil   

60 18 2.50 6.0 Nil   

120 11 1.53 6.0 Nil   

        

Example Calculation Vol =  (9.86111111111111-6)x5x60/1000 = 1.15833333333333m3   

        

ORIFICE PLATE CALCULATIONS      

Ao = Q/K(2gH) therefore Orifice Area =  0.0026 m3   

   

Orifice 
Diameter= 0.058 m   

Ao = area of orifice Check Velocity 2.26 m/s   

K = 0.66      

Q = required flow 0.006 m3/s     

g = gravity 9.81 m/s2     

H = Head 0.6 m     

        

Orifice size =  60mm diameter       

 
Table 3.1 – Building 10 Roof Area 

 

• Minimum tank storage volume required = 1,160 litres 

• Therefore adopt 1,200 litres min storage. 

• Tank to have a 60mm diameter orifice pipe to restrict flow. 
 

 
 

 



 

 

4) On Site Detention – Stage 1B Site 
 
 

a) Storage Requirements –  
 

• Discharge Limit = 13.00 l/s to nominated LPOD via existing internal drains. 

• 1 in 5 Year ARI 

• Building roof area to discharge 6.0 l/s from rainwater OSD tanks into 
underground s/w system. 

• Refer Table 4.1 for site areas  

• Site catchment area = 700m2 – 500m2 (roof areas) = 200m2 
 
 

Stage 1B site             

(- roof areas into tanks)  

Proposed Area 
(m2)  C % 

Area A = 200 m2 Roof 0 1.0 0% 

    Paving 200 0.9 100% 

Cave = 0.90  Lanscape 0 0.30 0% 

         

Q5 = 
CaveIA/3600 

= 0.05 xI10     

         

Qlimit = 13.0 L/sec From existing areas    

         

On Site Detention Calculation   

Duration of Storm 
(min) 

Intensity I5 
(mm/hr) 

Runoff Rate Q5 
(L/s) 

Qlimit L/s From 
Roofs 
(l/s) 

Storage Vol 
Requirement 

m3 
  

5 71 3.55 13.0 6.0 Nil   

6   0.00 13.0 6.0 Nil   

10 54 2.70 13.0 6.0 Nil   

15 43 2.15 13.0 6.0 Nil   

30 29 1.45 13.0 6.0 Nil   

60 18 0.90 13.0 6.0 Nil   

120 11 0.55 13.0 6.0 Nil   

         

Example Calculation Vol =  (3.55-13)x5x60/1000 = Nilm3   

         
ORIFICE PLATE 
CALCULATIONS       

Ao = Q/K(2gH) therefore Orifice Area =  0.0057  m3   

   

Orifice 
Diameter= 0.085   m   

Ao = area of 
orifice  Check Velocity 2.26   m/s   

K = 0.66       

Q = required flow 0.013 m3/s      

g = gravity 9.81 m/s2      

H = Head 0.6 m      

         

Orifice size =  N/A           

 
 

Table 4.1 – Stage 1B Site Area 
 

• Therefore no additional underground onsite storage or detention is 
required for the development. 

 



 

 

 
5) Water Sensitive Urban Design 

 
All Building roof run-off shall be collected and discharged into a proposed rainwater 
tank for re-use in the development for toilet flushing and garden irrigation. 
Refer to Blue Factor report below for further details. 
To further improve the Blue Factor report and achieve all objectives, including the 
Total suspended solids target of greater than 80%, all rainwater tank overflow will be 
connected into the raingarden for further treatment before discharging from site via the 
existing internal drainage system. 
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