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1.0 Introduction 

 

1.1 General Introduction 

 
Cozens Regan Group Pty Ltd has been commissioned by TriCare (Hastings) Limited to 
prepare a Stormwater Management Plan for the proposed Aged Care Facility 
Development at 87-89 Tweed Coast Road, Hastings Point. 

 
A Senior Housing Development was approved on the subject land in May 2007 by 
Tweed Shire Council. The development was commenced in 2009 by another 
provider. The constructed stage incorporates 91 independent living units across three 
buildings with basement car parks. 
  
TriCare subsequently purchased the site in 2011 and currently operate the existing 
development. 
  
The remaining stages, which comprised 94 supported living units and 67 residential 
aged care beds across 4 buildings, has never been built. Nevertheless, the consent 
remains valid. 
  
TriCare has reviewed the balance of the approved development and concluded that 
the design no longer responds to the contemporary vision of senior living needs and 
requirements - including the quality of accommodation, allowance for lifestyle 
amenity, provision of greater passive and active communal spaces and the support 
and encouragement of age in place principles. 
  
Accordingly, TriCare has elected to review the balance of the master plan and embark 
on a new delivery outcome for the balance stages of the Aged Care Facility community.  
 
This plan is to provide an impact assessment, and any amelioration measures required 
to offset any potential adverse impact. 
 
It is noted that the initial stage of the original development approval has already been 
constructed and thus some consideration has been made to this with regards to 
servicing of the remaining stages of development with the stormwater management 
requirements for the initial stage expected to have already been installed in accordance 
with the previously approved Stormwater Management Plan. 

 
1.2 Scope of Plan 
 

The development impact on the peak discharge and runoff and details of any measures 
required to comply with the council’s requirements is documented.  The determination of 
the pollutant loads generated from the site will not be calculated in this plan as the 
provisions of Section D.7.12 will be used to determine the size of the required treatment 
device. The remedial measures to treat the runoff, to ensure compliance with the 
provisions within the Tweed Urban Stormwater Quality Management Plan”, specifically 
annexure D7 –“Stormwater Quality” are also documented. 
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1.3 Site Description 
 

The TriCare Hastings Point development site is located at 87-89 Tweed Coast Road, 
Hastings Point, Lot 1 DP 786570 Parish of Cudgen and County of Rous.   
 
The 37,390m2 site is located at the southern end of the Hastings Point. Hastings 
Point is predominantly a low-scale coastal settlement providing a range of 
recreational, holiday and residential opportunities. 
  
The site is surrounded by public open space and environmental land including 
Cudgera Creek to the west, Cudgera Beach and dunal foreshore to the east and the 
Pottsville Environmental Park to the north and south. An existing Service Station 
adjoins the site’s south-east.  
 
The site is cleared of all existing structures and falls to the rear towards Cudgera Creek. 
A detailed survey of the site has been carried out, a copy of which is contained in 
Appendix B. 
 
The subject property is shown below, with the approximate property highlighted in red 
and the approximate site extent highlighted in green. 

 
 
Figure 1 – Locality Image – Google Earth 
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1.4 DESCRIPTION OF DEVELOPMENT 

 
The TriCare Hastings Point development comprises both independent living units 
(ILUs) and a residential aged care home (RAC) home, that will be supported by a 
range of other services.  

 
Specifically, the proposal includes: 

• A 47 place RAC (Building D) comprising: 
o individual private rooms with ensuites facilities. 
o shared dining, lounge and sitting rooms. 
o café. 
o kitchen. 
o serveries. 
o nurses’ stations. 
o offices. 
o staff room and facilities. 
o waste room; and  
o loading bay. 

• 51 ILUs split across 3 buildings, including: 
o 24 ILUs in Building E  
o 18 ILUs in Building F 
o 9 ILUs in Building G. 

 
Complimenting the ILUs and RAC, the development offers a range of communal 
facilities for entertainment, health, active and passive recreation. These facilities 
include: 

• Bowling Green and pavilion with bowls store, amenities, kitchen and 
covered seating area. 

• Indoor swimming pool and spa, with amenities and viewing area. 

• Perimeter walking trail; and 

• Landscaped gardens. 
 

The proposed development will provide an important contribution to supporting the 
need for seniors’ accommodation and care within the Kingscliff locality. 

 
No changes to the existing Stage 1 development are proposed. 
 
 
Refer to the Architectural Plans contained within Appendix C. 
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2.0  Stormwater Management Plan – D7 Requirements 
 

The following documentation and assumptions have been used in the preparation of the 
Stormwater Management Plan.  Plans 220450/SK12 and should be read in conjunction 
with the details contained within this document. 

 
2.1 Adoption of Annexure A 
 

Analysis of the impacts of the proposed development have been determined in 
accordance with the provisions of Annexure D7 “Stormwater Quality” and this plan 
should be read in conjunction with Drawings 220450/SK12.  Notwithstanding these 
requirements, Annexure A “Code of Practice for Soil and Water Management on 
Construction works” has and should be adopted as the minimum requirements.  
Consideration of this reference material has been used in the preparation of this 
document.  

 
2.2 Existing Site Drainage and Catchments 
 

Drainage from the site is proposed to be collected in a piped system and directed to 
Cudgera Creek. The proposed legal point of discharge is Cudgera Creek. 
 
The site is not subject to the influence of any external catchments. Currently discharge 
from the site is by sheet flow to Cudgera Creek. 
 
The existing site area is 3.781ha which comprises vacant land and a developed portion 
of the site. The developed portion of the site has a collection system that already 
discharges via a pipe system to the legal point of discharge. 
 
The proposed development area has a catchment area contributing to the drainage 
system in the order of 1.397 ha.  The development are is propose to consist of 
impervious roof area, car park, driveway and landscape areas.   This catchment is 
divided into four (4) sub-catchments which are assessed in section 3.4 of this report. 
 
The roof area will discharge to the legal point of discharge without treatment.  The 
driveway area subject to rainfall will require treatment of the runoff by an oil and grit 
separator.  
 

 
2.3  Operational Requirements 
 

During the Operational phase treatment is required to minimise the impact of Suspended 
Solids, Nutrients (Total Phosphorus and Total Nitrogen), litter and oil and grease. The 
provisions of Table 5.4 of the “Tweed Urban Stormwater Quality Management Plan” 
define the discharge criteria to be satisfied for the operational phase of any new 
development.   The relevant objectives are tabulated in the table below: 
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Pollutant 

Nutrients Maximum permissible load that may be discharged kg/ha/year 

 Average year 
(1719mm) 

Wet Year 
(2185mm) 

Dry Year (929mm) 

Suspended solids (SS) 300 400 120 

Total Phosphorus (TP) 0.8 1.1 0.35 

Total Nitrogen (TN) 4.5 6 1.5 

Litter Retention 70% of annual litter load greater than 5mm 

Coarse sediment Retention of 90% of annual load of sediment coarser than 0.125 mm 

Oil and grease (hydrocarbons) <10 mg/litre in flows up to 40% of Q1 peak. 

 

 
Calculations for the pollutant generated and the treatment methods and expected results 
of the treatment are detailed in Section 3. 

 
The impact on discharge from the site, due to increased impervious area is also 
considered in Section 3.   
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3.0 Stormwater Management – Operational Phase 
 
3.1  Water Quality Parameters 
 

Appendix F of the NSW EPA publication “Managing Urban Stormwater: Council 
Handbook (Draft), December 1997", recommends that the modelling approach for this 
size development be a Level 1 assessment. Assessment of the average annual storm 
load is required, and the treatment determined. 

 
The buildings, driveways, car parks and landscaping areas, will generate pollutants. 
The base data adopted for this assessment is: 

 

• Average annual rainfall   1719 mm/year 

• Runoff coefficient for impervious areas  0.9 

• Runoff coefficient for landscaping areas  0.5 
 
3.2 Water Quality Assessment 
 

The drainage system is proposed to discharge to the existing stormwater network and 
the receiving body of water for this system is Cudgera Creek. 

 
No investigations of the downstream area have been taken to establish a baseline since 
the design discharge parameters have been given by the “Tweed Urban Stormwater 
Quality Management Plan”. 

 
The primary pollutants of concern as a result of this development are: 
 

• Sediments 

• Nutrients 

• Oils and grease 
 
The following sections assess pollution generation and detail methods of treatment. 

 
 
 3.2.1 Treatment Goals 

The provisions of the “Tweed Urban Stormwater Quality Management Plan” need 
to be satisfied for the Operational Phase of the project.  As such the water quality 
objectives, for the hard stand areas only, as detailed in Table 5.4 of the “Tweed 
Urban Stormwater Quality Management Plan, equate to the following discharge 
criteria for an average year. Some consideration must be given to the car park 
area, which would be subject to periodic cleaning: 

 

• Suspended Solids (SS)  163.8 kg/year 

• Total Phosphorus (TP)  0.436 kg/year 

• Total Nitrogen (TN)   2.457 kg/year 
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These water quality goals are to be achieved prior to discharging into the 
drainage system. Treatment of the runoff collected from the roof drainage is not 
required. 
 
Using the “deem to comply” provisions of Section D.7.12 of the “Tweed Urban 
Stormwater Quality Management Plan a proprietary device can be determined 
on size and the treated pollutant loads not required to be determined.  It 
therefore is proposed to provide a treatment device, for the removal of 
suspended solids and nutrients using this method. 

 
 3.2.2 Oil and Grit Separator 
 

The potential for sediment generation and oil/grease within the driveways and 
car parks warrant the consideration of primary treatment in the form of an Oil and 
Grit Separator.  This should be located at the collection point prior to discharging 
into the existing system (Refer to drawings 220450/SK12, Sk13 & SK14).   
 
Oil and Grit Separators have varying efficiencies of pollutant removal dependant 
on the type of unit selected, however the use of a grease trap (or equivalent) is 
proposed.  The minimum wet well size for each catchment is tabulated below.  
The size of the wet wells was determined using the requirements of Section 
D7.12. 

 

 
Catchment 

No. 

Road 
Area 
(Ha) 

 
Sediment 
Capacity 

m3 

 
Oil 

Capacity 
m3 

 
Proposed 

Device 
 

A 0.087 0.78 0.174 Humeceptor 
STC2 

B 0.00 - - N/A 

C 0.00 - - N/A 

D 0.153 1.37 0.306 Humeceptor 
STC3 

 
The installation of closely spaced grated stormwater inlets should also be 
considered to assist in the removal of the gross pollutants (rubbish, leaf matter, 
etc.).  Management of these structures will require regular maintenance and 
details for this are outlined below. 

 
3.3 Water Quality Management 
 
 3.3.1 Objectives 

The objectives are to provide a stormwater drainage system that reduces the 
impact of the development compared with the existing pre-development loads.  
Management practices to assist in the reduction of the reliance on the primary 
treatment structures will be implemented. 
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Provision of long-term water quality monitoring for this development is 
considered impractical and is not proposed. 
 

3.3.2 Maintenance Control Measures 
 

The Contractor/Builder is responsible for the installation and maintenance of the 
primary control measures during the construction phase and the defects liability 
period.  

 
Maintenance responsibilities for the operating life of the project revert to the 
Owner/ business operators once the defects liability period has expired. 

  
Maintenance will require: 

 
 a) Regular sweeping and rubbish removal from the driveway and 

landscaped areas, including rubbish removal from the grated stormwater 
inlets.  This should be done visually on a daily basis. 

 b) Monitoring the oil and grit separator regularly and inspecting at least 
every three (3) months and after every storm event large enough to 
produce runoff. 

c) Cleaning out the oil and grit separator when the storage capacity has 
been reduced by 30%. 

d) Collect all litter, cuttings and leaf litter for composting or disposal off site. 

 
3.4 Discharge Management 
 

This section deals with the change in characteristics of stormwater runoff as a result 
of the proposed development.  The increase in impervious area will result in an 
increase in the peak discharge and also the volume of runoff. 
 
The controlled catchment area of 1.13ha will discharge directly to the proposed 
infiltration trenches.  The post development phase will result in an increase in the 
impervious area of land and subsequently will result in an increase in the peak 
discharge and volume of runoff. 
 
Council’s requirements for development in this estate are clear.  Runoff for the ARI 3-
month storm is to be collected and discharged via an infiltration trench.  The rate of 
infiltration has been set at 3m/day while the detention time for all captured runoff is to 
be limited to 24 hours.  Surcharge from the system runoff is to be controlled by a 
visible overland flow path. 
 
The discharge rate is to be limited to the pre-development flow rates for each 
catchment and assessment of the flow rate required for the total development site is 
carried out in section 3.4.1. 
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3.4.1 Peak Discharge Summary 
 
The increase in impervious area will result in an increase in the peak discharge and also 
the volume of runoff. Discharging runoff via infiltration will reduce the impact of the 
increase in stormwater discharge from the site. The existing and proposed stormwater 
runoff rates have been estimated for the development as follows: 
 

 Pre Development  Post Development 

Catchment ARI Area 
(ha) 

C Tc 
Min 

I 
(mm/hr) 

Q 
(m3/s) 

 

Area 
(ha) 

C Tc 
Min 

I 
(mm/hr) 

Q 
(m3/s) 

 

Total 
5 1.397 0.75 10 154 0.407 1.397 0.80 6 186 0.527 

100 1.397 0.96 10 236 0.868 1.397 1.00 6 284 1.088 

 
   

The proposed development will increase the impervious fraction discharging from the 
total catchment and subsequently increase’s the proposed runoff. Proposed runoff is 
to be captured by on site piped drainage and directed to the infiltration areas. 
 
An increase in discharge for the major event, from 0.868m3/s to 1.088m3/s, is in the 
order of a twenty five percent (25.4%) increase.  To provide a pre-development 
discharge rate, detention in the order of 105.6m3 would be required.   
 
The proposed infiltration areas to satisfy council requirements for the ARI 3 months 
infiltration area will be greater than the detention required to offset the post-
development flow rate.  
 
No further mitigation of the discharge from the site is required for the major storm 
events. 

 
 
 

3.4.2 On Site Detention 
 
The onsite detention required for the ARI 3-month storm based on the discharge for 
an infiltration trench with a total floor area of 235 square meters.  
It should be noted that an increase in floor area for the trench would increase the rate 
of discharge.  

 
Using Basha’s Equation the total required storage volume to cater for the future 
stages of the development is calculated as 230 m3 for the storm duration of between 
1 & 3 hours.  Detailed calculations are contained in Appendix A. 

 
The onsite detention is to be provided by a series of infiltration pits and drainage 
system comprising property pits and stormwater lines 
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The size of the required infiltration pits is tabulated below. 

 

 
Catchment 

No. 

 
Building 

Area (ha) 

 
Road 
Area 
(ha) 

Total 
Catchment 

Area 
(ha) 

 
Detention for 

Infiltration 
(m3) 

 

 
Infiltration 

Basin Area 
(m2) 

A 0.1237 0.087 0.3727 61.5 62 

B 0.2707 - 0.2707 45 45 

C 0.2980 - 0.298 45 45 

D 0.2138 0.153 0.4375 78.8 80 

 
 

3.4.3 Infiltration Pit 
 

The onsite detention required is proposed to be catered for in the infiltration pit.  The 
field grates to be installed on site are to allow for filtering of the collected water.  The 
location of any pits is not shown on the Stormwater Management Plan, as they will be 
a function of the landscaping which has not been documented at this stage. 

 
The infiltration trench specified on the Concept Stormwater Management Plan is the 
Atlantis “Filtration” and “Cell Matrix” products however other products such as the 
Everhard “Everglas” and “Ausdrain” are also considered acceptable. Construction of 
a rubble infiltration pit is also acceptable however the volume required is to be forty 
percent larger than designed to allow for the volume of the clean gravel. 
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4.0 Conclusion 
 
There is a need to provide mitigation of the peak stormwater discharge to satisfy Council’s 
conditions.  Meeting the water quality objectives, as set out by the Tweed Shire Council is one of 
the primary objectives and all aspects have been considered.  The potential impact on the 
quality of receiving waters for this project is to be mitigated as follows: 
 

a) Provision of Oil and Grit Separator’s to improve discharged water quality from the 
carpark hardstand areas during the operational phase. 

 
b) Provision of infiltration pits to comply with Council’s requirements, with the need for the 

mitigation of the ARI 3-month stormwater discharge.  The major event discharge (ARI-
100 year) will also be mitigated to less the pre-development discharge rate with the 
installation of the proposed infiltration areas. 
 

c) Management of operations of the site during the lift of the development to minimise the 
potential pollutant loads. 
 

 
The implementation of standard industry site practices is considered satisfactory for this 
development. 
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APPENDIX A 
 

OSD Calculations and 
 Infiltration Pit Calculations 
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A.1 On Site Detention Storage Requirements 
 

Use the Basha Equation, QUDM Section 6.06.1, to calculate the storage volume 
required to attenuate the ARI 3 month storm discharge. 

 
Details of the Basha Equation are as follows: 

 
Vs / Vi = r (2 + r) / 3 

 
 Where Vs     = storage volume required 

Vi     = volume of inflow to storage 
r    = reduction ratio 

   = (Qi  - Q.) / Qi 
 

 Where Qi    = incoming discharge to storage 
Qo     = allowable outflow from storage 

 
  Inflow volume,   Vi, is estimated as follows: 

 
Vi    = 4 tc Qi / 3 

 

A.1.1 Catchment A 
 

The rate of infiltration and the floor area of the trench determine the allowable discharge. 
 A floor area of 65 m2 is to be adopted thus the discharge rate is: 

 
Allowable discharge from storage       =   Infiltration rate x Floor area 

   = 0.00003 x 65 
   = 0.0019 m3/s 

 
 Hence Q0    = 0.0019 m3/s 

 
The required storage volumes for various duration storms are as follows: 
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The required storage volumes for various duration storms are as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Therefore adopt a storage volume of 62 m3 to ensure that the ARI 3 month storm is 
captured and detained for infiltration 
 

Infiltration Pit 
 

Use the infiltration equations contained in Section 9.4.5 of  “Managing Urban Stormwater 
– Soils and Construction”, to calculate the appropriate dimension for the infiltration pit.  It 
should be noted that the equations produced by OMEE 1994 only allow for infiltration 
through the base of the trench. 
 
Details of the equations from OMEE are: 
 
  D = PT 
 
Where  D= maximum allowable depth (m) 
  P = infiltration rate (m/hr) 
  T = draw down time (hr) 

 
 
 Thus   D = 0.125 * 24 
      = 3.0m 
 
 

It is proposed to provide an infiltration pit with a floor area of 62 m2.  The depth required 
to provide the volume of storage as detailed above is 1.0 m.  This value is less than the 

 
tc 

(mins) 

 
I 

(mm/hr) 

 
Qi 

(m3/s) 

 
Qo 

(m3/s) 

 
r 
 

 
Vi 

(m3) 

 
Vs 

(m3) 

50 
17.3 

0.017829 0.001950 0.89 72 61.5 

60 15.6 0.016077 0.001950 0.88 65 54.2 

75 13.6 0.014016 0.001950 0.86 56  46.3 

90 12.2 0.012573 0.001950 0.84 51 40.5 

120 10.19 0.010501 0.001950 0.81 42  32.3 

180 7.89 0.008131 0.001950 0.76 33  22.9 

240 
6.57 

0.006771 0.001950 0.71 27  17.6 

300 5.71 0.005884 0.001950 0.67 24  14.1 

360 
5.08 

0.005235 0.001950 0.63 21  11.5 
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maximum depth allowable.  Using the above equation and determining for the design 
depth the draw down time is calculated as 8.33 hours.  This is less than the required 
time of 24 hours. 
 
Increasing the surface of infiltration enhances the pollutant removal.  Since removal of 
some of the pollutants via the collection pit is proposed this is not considered critical, 
however the optimum area should be considered: 
 
  A = 1000V/(Pnt) 
 
Where  A = bottom area of trench (m2) 
  V = runoff volume to be infiltrated (m3) 
  P = percolation rate (mm/hr) 
  n = porosity of the storage media ( 0.6 assumed) 
  t = change in detention time (hr) 

 
 
 Thus   A = 1000* 62/(125*0.6*24) 
      = 34 m2 
 
 This also complies with this optimum area. 
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A.1.2 Catchment B 

 
The rate of infiltration and the floor area of the trench determine the allowable discharge. 
 A floor area of 45 m2 is to be adopted thus the discharge rate is: 

 
Allowable discharge from storage       =   Infiltration rate x Floor area 

   = 0.00003 x 45 
   = 0.00135 m3/s 

 
 Hence Q0    = 0.00135 m3/s 

 
The required storage volumes for various duration storms are as follows: 
 
 
 
 
 
 
 
 
 
 

Therefore, adopt a storage volume of 45m3 to ensure that the ARI 3 month storm is 
captured and detained for infiltration. 

  

 Infiltration Pit 
 

Use the infiltration equations contained in Section 9.4.5 of  “Managing Urban Stormwater 
– Soils and Construction”, to calculate the appropriate dimension for the infiltration pit.  It 
should be noted that the equations produced by OMEE 1994 only allow for infiltration 
through the base of the trench. 
 
Details of the equations from OMEE are: 
 
  D = PT 
 
Where  D= maximum allowable depth (m) 

 
tc 

(mins) 

 
I 

(mm/hr) 

 
Qi 

(m3/s) 

 
Qo 

(m3/s) 

 
r 
 

 
Vi 

(m3) 

 
Vs 

(m3) 

50 17.3 0.012893 0.001350 0.90 52  45.0 

60 15.6 0.011626 0.001350 0.88 47  39.9 

75 13.6 0.010136 0.001350 0.87 41  33.9 

90 12.2 0.009092 0.001350 0.85 36  29.8 

120 10.19 0.007594 0.001350 0.82 31  23.8 

180 7.89 0.005880 0.001350 0.77 24  16.9 

240 6.57 0.004896 0.001350 0.72 20  13.1 

300 5.71 0.004256 0.001350 0.68 17  10.5 

360 5.08 0.003786 0.001350 0.64 15  8.7 
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  P = infiltration rate (m/hr) 
  T = draw down time (hr) 

 
 
 Thus   D = 0.125 * 24 
      = 3.0m 
 
 

It is proposed to provide an infiltration pit with a floor area of 45 m2.  The depth required 
to provide the volume of storage as detailed above is 1.0 m.  This value is less than the 
maximum depth allowable.  Using the above equation and determining for the design 
depth the draw down time is calculated as 9.26 hours.  This is less than the required 
time of 24 hours. 
 
Increasing the surface of infiltration enhances the pollutant removal.  Since removal of 
some of the pollutants via the collection pit is proposed this is not considered critical, 
however the optimum area should be considered: 
 
  A = 1000V/(Pnt) 
 
Where  A = bottom area of trench (m2) 
  V = runoff volume to be infiltrated (m3) 
  P = percolation rate (mm/hr) 
  n = porosity of the storage media ( 0.6 assumed) 
  t = change in detention time (hr) 

 
 
 Thus   A = 1000* 45/(125*0.6*24) 
      = 25 m2 
 
 This also complies with this optimum area. 
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A.1.3 Catchment C 
 

The rate of infiltration and the floor area of the trench determine the allowable discharge. 
 A floor area of 50 m2 is to be adopted thus the discharge rate is: 

 
Allowable discharge from storage       =   Infiltration rate x Floor area 

   = 0.00003 x 50 
   = 0.0024 m3/s 

 
 Hence Q0    = 0.0024 m3/s 

 
The required storage volumes for various duration storms are as follows: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Therefore, adopt a storage volume of 50 m3 to ensure that the ARI 3 month storm is 
captured and detained for infiltration 

  

 Infiltration Pit 
 

Use the infiltration equations contained in Section 9.4.5 of  “Managing Urban Stormwater 
– Soils and Construction”, to calculate the appropriate dimension for the infiltration pit.  It 
should be noted that the equations produced by OMEE 1994 only allow for infiltration 
through the base of the trench. 
 
Details of the equations from OMEE are: 
 
  D = PT 
 

 
tc 

(mins) 

 
I 

(mm/hr) 

 
Qi 

(m3/s) 

 
Qo 

(m3/s) 

 
r 
 

 
Vi 

(m3) 

 
Vs 

(m3) 

50 17.3 0.01432 0.00150 0.90 57 49.5 

60 15.6 0.01291 
 

0.00150 0.88 52  43.9 

75 13.6 0.01125 
0.00150 

0.87 45 37.3 

90 12.2 0.01009 
0.00150 

0.85 40 32.7 

120 10.19 0.00843 
0.00150 

0.82 34 26.1 

180 7.89 0.00645 
0.00150 

0.77 26 18.6 

240 6.57 0.00543 
0.00150 

0.72 22  14.3 

300 5.71 0.00472 
0.00150 

0.68 19  11.5 

360 5.08 0.00420 
0.00150 

0.64 17  9.5 
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Where  D= maximum allowable depth (m) 
  P = infiltration rate (m/hr) 
  T = draw down time (hr) 

 
 
 Thus   D = 0.125 * 24 
      = 3.0m 
 
 

It is proposed to provide an infiltration pit with a floor area of 50 m2.  The depth required 
to provide the volume of storage as detailed above is 1.00 m.  This value is less than the 
maximum depth allowable.  Using the above equation and determining for the design 
depth the draw down time is calculated as 8.45 hours.  This is less than the required 
time of 24 hours. 
 
Increasing the surface of infiltration enhances the pollutant removal.  Since removal of 
some of the pollutants via the collection pit is proposed this is not considered critical, 
however the optimum area should be considered: 
 
  A = 1000V/(Pnt) 
 
Where  A = bottom area of trench (m2) 
  V = runoff volume to be infiltrated (m3) 
  P = percolation rate (mm/hr) 
  n = porosity of the storage media ( 0.6 assumed) 
  t = change in detention time (hr) 

 
 
 Thus   A = 1000* 50/(125*0.6*24) 
      = 27.7 m2 
 
 This also complies with this optimum area. 
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A.1.4 Catchment D 
 

The rate of infiltration and the floor area of the trench determine the allowable discharge. 
 A floor area of 80 m2 is to be adopted thus the discharge rate is: 

 
Allowable discharge from storage       =   Infiltration rate x Floor area 

   = 0.00003 x 80 
   = 0.0024 m3/s 

 
 Hence Q0    = 0.0024 m3/s 

 
The required storage volumes for various duration storms are as follows: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Therefore, adopt a storage volume of 80 m3 to ensure that the ARI 3 month storm is 
captured and detained for infiltration 

  
 
 

 Infiltration Pit 
 
 

Use the infiltration equations contained in Section 9.4.5 of “Managing Urban Stormwater 
– Soils and Construction”, to calculate the appropriate dimension for the infiltration pit.  It 
should be noted that the equations produced by OMEE 1994 only allow for infiltration 
through the base of the trench. 
 
Details of the equations from OMEE are: 
 

 
tc 

(mins) 

 
I 

(mm/hr) 

 
Qi 

(m3/s) 

 
Qo 

(m3/s) 

 
r 
 

 
Vi 

(m3) 

 
Vs 

(m3) 

50 17.3 0.022812 0.002400 0.89 91 78.8 

60 15.6 0.020570 0.002400 0.87 82 69.9 

75 13.6 0.016528 0.002400 0.85 72  59.4 

90 12.2 0.014826 0.002400 0.84 64  52.0 

120 10.19 0.012384 0.002400 0.81 54  41.5 

180 7.89 0.009589 0.002400 0.75 42  29.6 

240 6.57 0.007984 0.002400 0.70 35 22.7 

300 5.71 0.006939 0.002400 0.65 30  18.3 

360 5.08 0.006174 0.002400 0.61 27  15.1 
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  D = PT 
 
Where  D= maximum allowable depth (m) 
  P = infiltration rate (m/hr) 
  T = draw down time (hr) 

 
 
 Thus   D = 0.125 * 24 
      = 3.0m 
 
 

It is proposed to provide an infiltration pit with a floor area of 80 m2.  The depth required 
to provide the volume of storage as detailed above is 0.97 m.  This value is less than the 
maximum depth allowable.  Using the above equation and determining for the design 
depth the draw down time is calculated as 8.33 hours.  This is less than the required 
time of 24 hours. 
 
Increasing the surface of infiltration enhances the pollutant removal.  Since removal of 
some of the pollutants via the collection pit is proposed this is not considered critical, 
however the optimum area should be considered: 
 
  A = 1000V/(Pnt) 
 
Where  A = bottom area of trench (m2) 
  V = runoff volume to be infiltrated (m3) 
  P = percolation rate (mm/hr) 
  n = porosity of the storage media ( 0.6 assumed) 
  t = change in detention time (hr) 

 
 
 Thus   A = 1000* 80/(125*0.6*24) 
      = 40 m2 
 
 This also complies with this optimum area. 
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APPENDIX B 
Contour and Detail Survey 
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APPENDIX C 
Architectural Plans 
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AREA SCHEDULE
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LEVEL 02 712.74 m²

2385.84 m²
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