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Table 7 Post-development Peak Flow Rates - Catchments A, B1 & B2 
ARI (Years) Value (m3/s) % Increase 

Q1 0.530 + 3% 

Q2 0.686 + 3% 

Q5 0.895 + 3% 

Q10 1.011 + 3% 

Q20 1.178 + 2% 

Q50 1.325 + 1% 

Q100 1.520 + 1% 

 

3.5 DETENTION REQUIREMENTS 

From the hydrological modelling it is evident that the development would cause an increase in the 
peak stormwater flows. Therefore stormwater detention will be required to avoid adverse impacts 
on downstream properties. 

The stormwater detention system will attenuate all peak flows up to, and including, a Q100 storm. 
Refer XPRafts outputs included in Appendix C & D for further details.  

3.5.1 UNDERGROUND DETENTION TANK 

The on-site detention will be provided via an underground detention tank located to the east of 
the carpark fronting Pine Road as detailed on the Concept Civil Servicing Layout Plan B15295-
CSK01 enclosed in Appendix B. Catchment B2’s stormwater runoff will be directed through the 
tank and detained. It is proposed to over-detain Catchment B2’s stormwater runoff to meet 
attenuation requirements as Catchments A’s & B1’s runoff will bypass the tank. 

It is proposed to maintain the existing lawful point of discharge for stormwater to the existing open 
swale drain located to the east of the site in 107 Pine Road, Richlands (Lot 6 on RP49601). 

The details for the proposed detention tank are shown in Table 8 overleaf and on the Detention 
Tank General Arrangement Details B15295-CSK02 enclosed in Appendix B. 
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Table 8 Detention Basin Details 

 
 

Q100 Max Depth (m) 1.525 

Q100 Storage Volume (m3) 30.5 

Low Level Outlet Orifice diameter (mm) Ø275 

Weir height above Tank Base (m) 1.30 

Weir length (m) 0.4 

 
The tank provides a detention storage volume of 31 m3 for a Q100 storm event and depth of 
approximately 1.55m. With the addition of the above detention parameters to the developed site, 
the attenuated peak outflows for the fully developed site for each storm are shown below in Table 
9. 

Table 9 Post-development Attenuated Peak Flow Rates - Catchments A, B1 & B2 
ARI (Years) Value (m3/s) % Increase 

Q1 0.513 0% 

Q2 0.659 - 1% 

Q5 0.857 - 1% 

Q10 0.969 - 1% 

Q20 1.135 -2% 

Q50 1.308 0% 

Q100 1.495 0% 
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APPENDIX B  

CONCEPT CIVIL SERVICING LAYOUT PLAN B15295-CSK01  
DETENTION TANK GENERAL ARRANGEMENT DETAILS B15295-

CSK02  
PRE DEVELOPMENT STORMWATER CATCHMENT PLAN B15295-

CSK03 
POST DEVELOPMENT STORMWATER CATCHMENT PLAN B15295-

CSK04
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3.0  Stormwater Quantity 
3.1 Lawful Point of Discharge 

The development site generally falls northeast and is captured by the internal drainage system in the 
existing carpark area that was constructed as part of previous carpark upgrades associated with Council 
Development Approval No. A004317401 (05 July 2016). It is proposed to pipe stormwater from the 
developed carpark to an existing grated inlet to the northeast of the site. The existing internal drainage 
system pipes flows east and discharges into Ric Nattrass Creek via an outlet located on Lot 6 on RP49601. 
It is expected that this is the lawful point of discharge for the development site. 
 

3.2 Hydrological assessment 
3.2.1 Subcatchment Analysis 

The proposed development area consists of an existing fraction impervious of 15% and is anticipated to 
increase to approximately 80% in the developed scenario. Therefore, stormwater detention will be 
required to mitigate developed runoff, prior to discharging from the new carpark. Stormwater from the 
new carpark will be captured and conveyed to an underground detention tank. The west adjacent land 
(Lot 3 on SP109326) predominately falls towards the site and has been included as part of the new 
carpark’s detained catchment. 
 
The existing carpark adjacent to the proposed extension area will require minor modifications to the 
existing landscape and hardstand areas. However, the Stormwater Management Plan (SWMP) for the 
previous carpark upgrades (Approval No. A004317401) had considered this area as developed 
hardstand. The SWMP states that the detention tank was designed to over-detain captured stormwater 
runoff to account for bypass flows from this area. Therefore, the changes to the imperviousness of the 
area adjacent to the proposed carpark extension has been accounted for under the previous 
development and not included in this stormwater assessment. 
 
The developed catchment delineation is depicted below in Figure 3.1. 
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Figure 3.1. Post-Developed Subcatchment Delineation 
 
The pre- and post-developed subcatchment details are presented in Table 3.1. 
 
Table 3.1. Pre- and Post-Development Subcatchment Breakdown 

SCENARIO CATCHMENT AREA (HA) % IMPERVIOUS TIME OF CONC. 

Pre-Developed SITE 0.269 15 8 

Post-
Developed 

Developed Carpark 0.226 88 5 

3SP109326 0.043 31 5 

TOTAL 0.269 80 5 

 
 

EXISTING 
STORMWATER 

CARPARK 
EXTENSION 

0.226 Ha 

PROPOSED 
STORMWATER  

3SP109326 
0.043 Ha 

ALTERATIONS ACCOUNTED FOR 
IN PREVIOUS CARPARK 

DEVELOPMENT (A004317401) 
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Table 3.6. Detention Tank Details 

Parameters Basin 

Q1% AEP or Q100 Max Ponding Depth (metres) / Water Level (m AHD) 1.00 / 32.25 

Base Detention Area (square metres) / Tank Invert Level (m AHD) 45 / 31.25 

Top Detention Area (square metres) / Detention Soffit Level (m AHD) 45 / 32.35 

Q100 Max Detention Volume (m3) 45.0 

Low Flow Outlet Arrangement – 200Ø Circular Orifice 31.25m AHD (IL Orifice) 

Low Flow Outlet Arrangement – 140Ø Circular Orifice 31.69m AHD (IL Orifice) 

High Flow Outlet Arrangement – 
210mm High x 220mm Wide 

Rectangular Orifice 
31.93m AHD (IL Orifice) 

 
The attenuated peak outflows and percentage difference to pre-development flows for each storm event 
are shown in Table 3.7. 
 
Table 3.7. DRAINS Pre-developed and Mitigated Peak Flow Rates 

AEP (%) 
PRE 

DEVELOPMENT 
(L/S) 

POST 
DEVELOPMENT 
MITIGATED (L/S) 

INCREASE 
(L/S) 

DIFFERENCE (%) 
PEAK STAGE 

(m AHD) 

39% 53 53 0 0% 31.73 

18% 78 77 -1 -1% 31.88 

10% 97 96 -1 -1% 32.00 

5% 119 118 -1 -1% 32.08 

2% 149 148 -1 -1% 32.18 

1% 166 163 -3 -2% 32.25 
 
The DRAINS model has demonstrated that the proposed detention tank is able to attenuate site 
generated runoff to pre-development peak flows. The detained flows will be conveyed via the new 
internal drainage system, discharging to the existing stormwater pit within the site. 
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3.0  Stormwater Quantity 

3.1 Lawful Point of Discharge 

The development area generally falls northeast with levels ranging from approximately 34.50m AHD in 

the south to 32.20m AHD in front of the existing loading bay located at the north-east extent of the Stage 

2 proposed development. 

 

Existing stormwater runoff from the carpark is captured by a series of grated inlets and pipe which outfall 

in a northeasterly direction through the carpark via two drainage lines (300mm and 525mm dia. 

pipelines). Roofwater from the western portion of the building discharges into the 300mm dia. system 

whilst roofed areas of the loading bay discharge into the 525mm dia. system. 

 

Captured stormwater piped to the northern end of the carpark is ultimately discharged east into Ric 

Nattrass Creek. 

 

The existing and proposed stormwater arrangement is summarised in Figure 3.1 below. 

 

 

Figure 3.1. Existing and Proposed Stormwater Layout Sketch 

 

The direction of surface flows from the development site is indicated on the conceptual services layout 

plan in Appendix B. This drawing provides preliminary details of the proposed services for the Stage 2 

upgrades. 

 

The fall of the carpark can also be observed on google Map’s street view imagery. As street view shows, 

the carpark area and western property boundary (fronting a state railway corridor) is significantly divided 

by retaining along the edge of the carpark and the carpark can be observed to fall north and east through 

as shown in Figure 3.2 and Figure 3.3 below.  
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Figure 3.2. Existing Carpark Grades (Google Maps) 

 

 

 

Figure 3.3. Existing Carpark Grades (Google Maps) 

 

3.2 Previous Carpark Drainage Upgrades 

The existing internal drainage system functions based on standard minor and major drainage principles 

in accordance with QUDM. For clarity, Lambert & Rehbein were engaged in 2021 to investigate overland 

flow issues within the loading bay area. The site currently contains two drainage lines: the original 

pipeline (300mm dia.) servicing minor storm events (10% AEP), and a second drainage line (525mm dia.) 

subsequently constructed through the downstream portion of the carpark to convey major storm flows 

(100% AEP) to address the overland flow issues. The major drainage line extends through the northeast 

of the site and reconnects with the existing pipeline at the end of the carpark, where flows discharge to 

Ric Nattrass Creek. Any surcharge flows from this location ultimately reach the creek via surface flow. 

Railway 

Corridor 

Railway 

Corridor 
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southern carpark. The impervious area has been quantified and maintains the same impervious fraction 

as the existing condition.  

 

The updated pre- and post-development catchment details are provided in Table 3.1 below. 

 

Table 3.1. Pre- and Post-Development Subcatchment Breakdown 

CATCHMENT 
AREA 

(m2) 

PRE-DEVELOPED 

IMPERVIOUS (m2) 

POST-DEVELOPED 

IMPERVIOUS (m2) 

DIFFERENCE 

(m2) 

INCREASE 

(%) 

Catchment A 6291 5730 5903 +173 +2.7% 

Catchment B 3440 3143 3152 +9 +0.3% 

 

 

A comparison of the pre- and post-development catchment details in Table 3.1 above demonstrates that 

the imperviousness of Catchment A increases by only 2.7%, whilst the proposed upgrades to Catchment 

B overall retains the same imperviousness to that of the existing scenario. 

 

3.3.2 Impact Assessment 

Rational method calculations have also been undertaken and are provided in Appendix D of this report. 

A summary of the changes of Catchment A’s pre- and post-development peak flows is summarised in 

Table 3.2. 

 

Table 3.2. Pre-and Post-Development Rational Method Calculation Comparison Summary 

AEP 

(%) 

PRE-DEVELOPMENT 

(L/S) 

POST-DEVELOPMENT 

(L/S) 

DIFFERENCE 

(L/S) 

PERCENTAGE 

INCREASE (%) 

63 124.5 125.6 +1.1 +0.92% 

39 150.4 151.8 +1.4 +0.92% 

18 230.4 232.6 +2.1 +0.92% 

10 288.3 291.0 +2.6 +0.92% 

5 347.6 350.8 +3.2 +0.92% 

2 443.9 443.9 +0.0* 0.00% 

1 494.6 494.6 +0.0* 0.00% 

* Note: 1% & 2% AEP pre and pos-development flows are equal due to the maximisation of runoff coefficient Cy = 1.0 in 

Rational Method calculation per Section 4.5, QUDM. 

 

Table 3.2 demonstrates that the proposed carpark modifications result in only minor increases in runoff. 

The increases are considered to have negligible impact on the downstream receiving waterway. 
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Appendix F  
Constructed Carpark Drainage Upgrade Design Drawings 
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