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All comments and proposals contained in this report, including any conclusions, are based on information available 

to BWB Consulting during investigations.  The conclusions drawn by BWB Consulting could therefore differ if the 

information is found to be inaccurate or misleading.  BWB Consulting accepts no liability should this be the case, nor 

if additional information exists or becomes available with respect to this scheme. 
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the report for events taking place after: - 

 

(i) The date on which this assessment was undertaken, and 

(ii) The date on which the final report is delivered 

 

BWB Consulting makes no representation whatsoever concerning the legal significance of its findings or the legal 

matters referred to in the following report. 

  

All Natural Resources Wales mapping data used under the Open Government Licence – 

http://www.nationalarchives.gov.uk/doc/open-government-licence/version/2/. Data is current as of February 2017 

and is subject to change. 
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 INTRODUCTION 

Site Details 

 This Sustainable Drainage Statement has been produced by BWB Consulting on behalf 

of Vastint in respect of a site located at Lamby Way, Cardiff. A site location plan is 

included for reference as Figure 1.1.  

 
Figure 1.1 - Site Location 

 A Sustainable Drainage Statement sets out the principles of the drainage design for the 

development and summarises the reasoning behind the chosen design. This includes 

justification of specific flow rates, volumes of attenuation and the level of treatment 

provided to runoff. 

 A Flood Consequence Assessment has been developed for the site (reference LWC-

BWB-EWE-XX-RP-EN-0003-FCA) and this Sustainable Drainage Statement accompanies 

this overarching document. 
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 The site currently consists of greenfield land. 

 A topographical survey of the site to Ordnance Datum is provided within Appendix 1 

of the Flood Consequence Assessment, submitted as an accompanying document in 

support of this planning application. It shows that the site is relatively flat, with ground 

levels ranging from 8.41mAOD to 8.90mAOD for the main portion of the site. Although 

there is no drainage infrastructure within the site itself, it is expected that the has been 

graded so that surface water drains towards the highway in the south. 

 The proposed development is to be submitted to Cardiff City Council for a full planning 

application and the details in this strategy are based upon the submitted scheme.  

 The Lead Local Flood Authority (LLFA) do not have any specific SuDS guidance to 

inform planning applications and in the absence of further information, the Non-

Statutory Technical Standards for Sustainable Drainage Systems1 as published by DEFRA 

have been utilised to inform the strategy. 

Table 1.1 - Existing Site Details 

Site Name Lamby Way 

Location Cardiff 

NGR (approx.) 322029, 178600 

Application Site Area (ha) 0.69 (approximate) 

Development Type Industrial 

Local Planning Authority City of Cardiff Council 

Lead Local Flood Authority City of Cardiff Council 

Sewerage Undertaker Welsh Water 

SuDS Summary 

 It is proposed that a Biffa Waste Transfer Station be located at the site. This will consist 

of 20 storage bays and a two-storey office building.  A proposed site development plan 

is included as Appendix 1. 

 Table 1.2 summarises the findings of this document with discussion and explanation of 

the points expanded upon in Section 2.0. 

Table 1.2 - SDS Summary 

Outfall Location Sewer 

Existing Site Peak Runoff Rate 4.1 l/s (100 year) 

Infiltration Rate N/A 

Existing Runoff Volume (100yr 

RP 6 hour Storm) 
184m3 

Proposed Runoff Volume (100yr 

RP 6 hour Storm) 
511m3 

Long Term Storage 327 m3 

                                                      

 
1 2015, DEFRA. Non-statutory technical standards for sustainable drainage systems 
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Proposed Site Peak Runoff Rate 5.0 l/s 

Proposed Storage Volume 327 m3 

Flow Control Type Vortex 

Maintenance Responsibility Management Company / Welsh Water 

 LLFA/EA/WC/IDB Guidance None 

 DRAINAGE STRATEGY 

Existing Site Runoff  

Runoff Rate 

 An assessment of the existing greenfield runoff rates has been undertaken using the ICP 

SUDS calculation module within Micro Drainage and the results are summarised in Table 

2.2. Calculations are included within Appendix 2.  

Runoff Volume 

 Volume of runoff for proposed developments is compared for a 100 year return period, 

6 hour storm. As the existing site is greenfield, this volume has been calculated using 

the Source Control module within Micro Drainage to be 184m3, results are included 

within Appendix 2. 

Proposed Site Runoff  

Drainage Hierarchy 

 The SuDS Manual identifes that surface water runoff from a development should be 

disposed of in the following order of preference:  

i. Infiltration via soakaways 

ii. Watercourse 

iii. Surface Water Sewer 

iv. Combined Water Sewer 

 The aim of this approach is to manage surface water runoff close to where it falls and 

mimic natural drainage as closely as possible.  

 A topographic survey of the existing site has been undertaken and is included as 

Appendix 1 within the Flood Consequence. This shows that there are no existing 

drainage features within the site boundary and runoff is therefore considered to 

infiltrate into the existing ground. 

 Given the increase in impermeable area and urban location of the scheme it is 

impractical for drainage to be infiltrated into the existing ground as soakaways should 

be located a minimum of 5m from buildings, trees and adopted highways.  Moreover, 
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the underlying strata is unlikely to be suitable for infiltration being comprised of clayey 

silt overlying a mudstone. 

 There are no existing watercourses in the vicinity which would be suitable for the site to 

discharge to and this method is therefore not achievable. 

 The topographical survey of the site demonstratesthat there is a drainage asset located 

along the highway, Lamby Way, to the south of the site. It is therefore proposed to 

discharge to this asset, subject to a drainage connectivity survey being undertaken to 

confirm its ultimate outfall location. 

 The presence of a significant network of adopted sewers, as shown on the Welsh Water 

sewer records included as Appendix 3 would appear to demonstrate that the 

surrounding area drains to these. It is therefore considered to be likely that the drainage 

asset connects into the Welsh Water sewer network downstream of the site.  

 As connection to a sewer is shown to be the most preferred option, approval at a 

restricted rate will be acceptable. 

Runoff Rate 

 In order to comply with the Non-Statutory Technical Standards for Sustainable Drainage 

Systems2, runoff should not exceed existing greenfield rates for the 1 and 100 year 

return period events.  

 Post development discharge rates will be restricted to 5l/s as shown in Table 2.2 for all 

storms up to the 100 year + 30% climate change storm.  

 As the volume of runoff has been calculated to increase post development, it is 

necessary to comply with the volume control criterion as per requirements S4-S6 of the 

Non-Statutory Technical Standards (otherwise known as long term storage).  It is 

necessary to either prevent any excess volume from leaving the site or otherwise 

discharge it “at a rate which does not adversely affect flood risk” which is taken to be 

no more than; 

• The pre development 1-year peak flow rate; OR 

• The mean annual flow rate Qbar; OR 

• 2l/s/ha 

 A control structure limiting flows to less than 5l/s would be impractically small and prone 

to blockage, it is therefore proposed to adopt a fixed discharge rate of 5l/s. This is in-

line with DEFRA and EA recommendations3. 

Runoff Volume 

 The proposed runoff volume can be derived using an average rainfall intensity of 

12.4mm/hr as calculated using FEH rainfall data within Micro Drainage, and multiplied 

by the impermeable site area. The site is assumed to be 87% impermeable. The rainfall 

profile is shown in Figure 2.1, and the calculated volume is as follows; 

                                                      

 
2 2015, DEFRA. Non-statutory technical standards for sustainable drainage systems 
3 2013, Kellagher. Preliminary rainfall runoff management for developments – Technical Report. W5-074/A/TR/1, Revision E. Environment Agency / Defra. 
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Average Rainfall Intensity (mm/hr) x 6 (hours) x Site Area (ha) x 10 = Runoff Volume 

(m3) 

 

12.4 (mm/hr) x 6 (hours) x 0.60 (ha) x 10 = Runoff Volume (m3) 

 

Figure 2.1 - 100-Year 6 Hour Rainfall Intensity 

Site Runoff Summary 

 The following tables summarise the calculated runoff volumes and rates for the 

proposed development. 

Table 2.1 - Existing and Proposed Runoff Volumes 

Existing Volume (m3) Proposed Volume (m3) Difference (m3) 

184 511 327 

 

Table 2.2 - Existing & Proposed Runoff Rates 

Return Period (Yr.) Runoff Rate (l/s) Propose Runoff Rate (l/s) 

1 1.7 5.0 

QBAR 1.9 5.0 

30 3.3 5.0 

100 4.1 5.0 

100 + 40% - 5.0 

Attenuation Requirements 

 Using a restriction of 5.0l/s, the volume of attenuation required for the site has been 

calculated for storm events up to the 100 year + 30% storm. 

 A simulation has been run using Micro Drainage and the results are summarised in Table 

2.3 and calculations included as Appendix 4. 

Table 2.3 - Attenuation Requirement 
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Rainfall Method Critical Storm Maximum Volume (m3) 

FSR 600 min Winter 370 

FEH 720 min Winter 420 

 A minimum of 420m3 of attenuation will be provided to cater for the maximum 

anticipated runoff volume for all storm durations up to the 1 in 100 year return period 

storm, including a 30% climate change allowance. 

Long Term Storage 

 A requirement for long term storage has been identified and a runoff rate proposed 

which meets the requirements of sites discharging additional surface water volume. 

The proposed development therefore complies with this criterion and no further 

restrictions are necessary. 

 As discussed in paragraph 2.14, restricting flows to below 5l/s is impractical and this is 

recognised in the BREEAM assessment guidance (Pol 03, Compliance Note CN18) 

which states; 

“For the surface water run off credits, where the limiting discharge flow rate would 

require a flow rate of less than 5 l/s at a discharge point, a flow rate of up to 5 l/s may 

be used where required to reduce the risk of blockage. Discharge points are points of 

discharge into rivers, streams, ditches, drains, cuts, culverts, dykes, sluices, sewers and 

passages through which water flows.” 

 Given this, it is proposed not to restrict additional flow as it would require the rate to be 

reduced below 5l/s. This is a function of the small size of the site and is a commonly 

accepted occurrence, and should therefore not preclude the site being shown to 

comply with the relevant criteria. 

Sustainable Drainage Systems 

 It is proposed that runoff from the site in storm events up to and including the 100 year 

return period (including a 30% allowance for climate change) will be accommodated 

on the proposed development site. 

 A proposed drainage plan for the development has been produced by HBL Associates 

Ltd (Dwg No. SK-02) and is included as Appendix 5.  

Modelling of Proposed Drainage Systems 

 The attenuation storage requirement for the site has been calculated and the relevant 

calculation results are included as Appendix 4. These demonstrate that there is 

adequate storage for all storms up to the 100 year + 30% climate change storm with a 

restriction of 5l/s. 

Residual Risk and Designing for Exceedance 
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 In the event that the capacity of the attenuation is exceeded, flood water will be 

directed away from buildings and pool within the vehicle entrance.   

Maintenance 

 It is recommended that all drainage features should be located in open areas which 

are readily accessible.  

 Requirements for ongoing maintenance of the drainage network should form part of 

the Operation and Maintenance manual for the site and should be undertaken by the 

building management. Any specialist or proprietary products that are specified at 

detailed design should have a manufacturer specific maintenance regime which 

should be included within the document. 
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 FOUL WATER DRAINAGE STRATEGY 

 Foul water will be discharged from the site via the public foul water sewer located to 

the south-east of the site. Consultation from Welsh Water confirms this is likely to be 

acceptable.  

 SUMMARY 

 This statement and supporting appendices demonstrate that the drainage design for 

the development will comply with the relevant local and national standards, 

specifically the hierarchy of discharge, runoff rate and volume criterion.  

 An indicative surface water and foul water drainage network has been designed 

which demonstrated that the site can be successfully drained. 

 The design of the system will be developed at the detailed design stage. It will be based 

on the principles outlined in the document to provide the information necessary to 

satisfy the LLFA and other stakeholders. 



 

 

 
   

 

 

 

APPENDIX 1 

Proposed Site Development Plan 
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Existing Surface Water Drainage Calculations 

   



BWB Consulting Ltd Page 1

Waterfront House

Nottingham

NG2 3DQ

Date 28/06/2017 09:32 Designed by Lauren.Towle

File Checked by

XP Solutions Source Control 2015.1

ICP SUDS Mean Annual Flood

©1982-2015 XP Solutions

Input

Return Period (years) 100 Soil 0.300
Area (ha) 0.690 Urban 0.000
SAAR (mm) 993 Region Number Region 9

Results l/s

QBAR Rural 1.9
QBAR Urban 1.9

Q100 years 4.1

Q1 year 1.7
Q30 years 3.3
Q100 years 4.1
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Waterfront House

Nottingham

NG2 3DQ

Date 28/06/2017 09:34 Designed by Lauren.Towle

File Checked by

XP Solutions Source Control 2015.1

Greenfield Runoff Volume

©1982-2015 XP Solutions

FEH Data

Return Period (years) 100
Storm Duration (mins) 360

Site Location GB 322400 178300 ST 22400 78300
C(1km) -0.026
D1(1km) 0.393
D2(1km) 0.354
D3(1km) 0.376
E(1km) 0.291
F(1km) 2.477

Areal Reduction Factor 1.00
Area (ha) 0.690
SAAR (mm) 993

CWI 123.349
SPR Host 28.320

URBEXT (1990) 0.1207

Results

Percentage Runoff (%) 35.96
Greenfield Runoff Volume (m³) 183.877



 

 

 
   

 

 

 

APPENDIX 3 

Welsh Water Sewer Records 

   











 

 

 
   

 

 

 

APPENDIX 4 

Attenuation Requirements Calculations 

   



BWB Consulting Ltd Page 1

Waterfront House

Nottingham

NG2 3DQ

Date 28/06/2017 10:44 Designed by Lauren.Towle

File Tank_02_FEH.srcx Checked by

XP Solutions Source Control 2015.1

Summary of Results for 100 year Return Period (+30%)

©1982-2015 XP Solutions

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Control

(l/s)

Max

Overflow

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

15 min Summer 6.635 0.535 5.0 0.0 5.0 176.5 O K
30 min Summer 6.741 0.641 5.0 0.0 5.0 211.6 O K
60 min Summer 6.862 0.762 5.0 0.0 5.0 251.5 O K
120 min Summer 6.993 0.893 5.0 0.0 5.0 294.7 O K
180 min Summer 7.067 0.967 5.0 0.0 5.0 319.0 O K
240 min Summer 7.114 1.014 5.0 0.0 5.0 334.7 O K
360 min Summer 7.168 1.068 5.0 0.0 5.0 352.5 O K
480 min Summer 7.192 1.092 5.0 0.0 5.0 360.3 O K
600 min Summer 7.198 1.098 5.0 0.0 5.0 362.2 O K
720 min Summer 7.197 1.097 5.0 0.0 5.0 362.1 O K
960 min Summer 7.175 1.075 5.0 0.0 5.0 354.8 O K
1440 min Summer 7.125 1.025 5.0 0.0 5.0 338.4 O K
2160 min Summer 7.047 0.947 5.0 0.0 5.0 312.6 O K
2880 min Summer 6.967 0.867 5.0 0.0 5.0 286.1 O K
4320 min Summer 6.796 0.696 5.0 0.0 5.0 229.5 O K
5760 min Summer 6.650 0.550 5.0 0.0 5.0 181.4 O K
7200 min Summer 6.535 0.435 5.0 0.0 5.0 143.4 O K
8640 min Summer 6.446 0.346 5.0 0.0 5.0 114.2 O K
10080 min Summer 6.380 0.280 4.9 0.0 4.9 92.3 O K

15 min Winter 6.701 0.601 5.0 0.0 5.0 198.3 O K
30 min Winter 6.821 0.721 5.0 0.0 5.0 238.0 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Overflow

Volume

(m³)

Time-Peak

(mins)

15 min Summer 161.628 0.0 178.5 0.0 26
30 min Summer 97.676 0.0 215.8 0.0 41
60 min Summer 59.028 0.0 264.1 0.0 70
120 min Summer 35.672 0.0 319.3 0.0 128
180 min Summer 26.569 0.0 356.8 0.0 188
240 min Summer 21.557 0.0 386.0 0.0 246
360 min Summer 16.056 0.0 431.2 0.0 364
480 min Summer 13.028 0.0 466.4 0.0 482
600 min Summer 11.078 0.0 495.6 0.0 590
720 min Summer 9.703 0.0 520.8 0.0 638
960 min Summer 7.785 0.0 556.6 0.0 764
1440 min Summer 5.708 0.0 609.9 0.0 1028
2160 min Summer 4.184 0.0 676.8 0.0 1452
2880 min Summer 3.357 0.0 723.9 0.0 1872
4320 min Summer 2.483 0.0 802.6 0.0 2640
5760 min Summer 2.005 0.0 865.7 0.0 3352
7200 min Summer 1.699 0.0 916.5 0.0 4040
8640 min Summer 1.483 0.0 960.1 0.0 4752
10080 min Summer 1.323 0.0 998.0 0.0 5440

15 min Winter 161.628 0.0 200.0 0.0 26
30 min Winter 97.676 0.0 241.7 0.0 40



BWB Consulting Ltd Page 2

Waterfront House

Nottingham

NG2 3DQ

Date 28/06/2017 10:44 Designed by Lauren.Towle

File Tank_02_FEH.srcx Checked by

XP Solutions Source Control 2015.1

Summary of Results for 100 year Return Period (+30%)

©1982-2015 XP Solutions

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Control

(l/s)

Max

Overflow

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

60 min Winter 6.959 0.859 5.0 0.0 5.0 283.6 O K
120 min Winter 7.108 1.008 5.0 0.0 5.0 332.6 O K
180 min Winter 7.194 1.094 5.0 0.0 5.0 361.1 O K
240 min Winter 7.251 1.151 5.0 0.0 5.0 379.9 O K
360 min Winter 7.320 1.220 5.0 0.0 5.0 402.5 O K
480 min Winter 7.354 1.254 5.0 0.0 5.0 413.7 O K
600 min Winter 7.368 1.268 5.0 0.0 5.0 418.6 O K
720 min Winter 7.371 1.271 5.0 0.0 5.0 419.5 O K
960 min Winter 7.338 1.238 5.0 0.0 5.0 408.6 O K
1440 min Winter 7.274 1.174 5.0 0.0 5.0 387.6 O K
2160 min Winter 7.160 1.060 5.0 0.0 5.0 349.9 O K
2880 min Winter 7.040 0.940 5.0 0.0 5.0 310.1 O K
4320 min Winter 6.766 0.666 5.0 0.0 5.0 219.9 O K
5760 min Winter 6.551 0.451 5.0 0.0 5.0 148.8 O K
7200 min Winter 6.406 0.306 4.9 0.0 4.9 101.1 O K
8640 min Winter 6.317 0.217 4.7 0.0 4.7 71.6 O K
10080 min Winter 6.262 0.162 4.4 0.0 4.4 53.5 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Overflow

Volume

(m³)

Time-Peak

(mins)

60 min Winter 59.028 0.0 295.9 0.0 70
120 min Winter 35.672 0.0 357.7 0.0 126
180 min Winter 26.569 0.0 399.6 0.0 184
240 min Winter 21.557 0.0 432.3 0.0 242
360 min Winter 16.056 0.0 482.9 0.0 356
480 min Winter 13.028 0.0 522.2 0.0 470
600 min Winter 11.078 0.0 554.9 0.0 580
720 min Winter 9.703 0.0 582.9 0.0 686
960 min Winter 7.785 0.0 622.6 0.0 808
1440 min Winter 5.708 0.0 679.8 0.0 1098
2160 min Winter 4.184 0.0 758.1 0.0 1564
2880 min Winter 3.357 0.0 810.8 0.0 2024
4320 min Winter 2.483 0.0 899.2 0.0 2816
5760 min Winter 2.005 0.0 969.6 0.0 3512
7200 min Winter 1.699 0.0 1026.6 0.0 4120
8640 min Winter 1.483 0.0 1075.5 0.0 4760
10080 min Winter 1.323 0.0 1118.1 0.0 5424



BWB Consulting Ltd Page 1

Waterfront House

Nottingham

NG2 3DQ

Date 28/06/2017 16:20 Designed by Lauren.Towle

File Tank_02_FSR.srcx Checked by

XP Solutions Source Control 2015.1

Summary of Results for 100 year Return Period (+30%)

©1982-2015 XP Solutions

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Control

(l/s)

Max

Overflow

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

15 min Summer 6.491 0.391 5.0 0.0 5.0 117.3 O K
30 min Summer 6.638 0.538 5.0 0.0 5.0 161.5 O K
60 min Summer 6.802 0.702 5.0 0.0 5.0 210.5 O K
120 min Summer 6.969 0.869 5.0 0.0 5.0 260.8 O K
180 min Summer 7.052 0.952 5.0 0.0 5.0 285.6 O K
240 min Summer 7.098 0.998 5.0 0.0 5.0 299.4 O K
360 min Summer 7.149 1.049 5.0 0.0 5.0 314.7 O K
480 min Summer 7.166 1.066 5.0 0.0 5.0 319.9 O K
600 min Summer 7.167 1.067 5.0 0.0 5.0 320.1 O K
720 min Summer 7.164 1.064 5.0 0.0 5.0 319.1 O K
960 min Summer 7.148 1.048 5.0 0.0 5.0 314.5 O K
1440 min Summer 7.105 1.005 5.0 0.0 5.0 301.4 O K
2160 min Summer 7.026 0.926 5.0 0.0 5.0 277.9 O K
2880 min Summer 6.940 0.840 5.0 0.0 5.0 252.1 O K
4320 min Summer 6.742 0.642 5.0 0.0 5.0 192.7 O K
5760 min Summer 6.592 0.492 5.0 0.0 5.0 147.5 O K
7200 min Summer 6.478 0.378 5.0 0.0 5.0 113.4 O K
8640 min Summer 6.396 0.296 4.9 0.0 4.9 88.8 O K
10080 min Summer 6.337 0.237 4.8 0.0 4.8 71.2 O K

15 min Winter 6.540 0.440 5.0 0.0 5.0 131.9 O K
30 min Winter 6.706 0.606 5.0 0.0 5.0 181.8 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Overflow

Volume

(m³)

Time-Peak

(mins)

15 min Summer 108.746 0.0 120.0 0.0 26
30 min Summer 75.351 0.0 166.8 0.0 40
60 min Summer 49.937 0.0 223.5 0.0 70
120 min Summer 31.884 0.0 285.6 0.0 128
180 min Summer 24.076 0.0 323.6 0.0 186
240 min Summer 19.574 0.0 350.8 0.0 246
360 min Summer 14.634 0.0 393.4 0.0 362
480 min Summer 11.882 0.0 425.8 0.0 480
600 min Summer 10.097 0.0 452.3 0.0 558
720 min Summer 8.834 0.0 474.7 0.0 614
960 min Summer 7.146 0.0 511.7 0.0 742
1440 min Summer 5.286 0.0 566.6 0.0 1010
2160 min Summer 3.898 0.0 630.6 0.0 1432
2880 min Summer 3.135 0.0 676.2 0.0 1848
4320 min Summer 2.304 0.0 745.0 0.0 2596
5760 min Summer 1.855 0.0 800.8 0.0 3296
7200 min Summer 1.568 0.0 846.0 0.0 3968
8640 min Summer 1.367 0.0 884.9 0.0 4672
10080 min Summer 1.218 0.0 919.1 0.0 5352

15 min Winter 108.746 0.0 134.6 0.0 26
30 min Winter 75.351 0.0 187.0 0.0 40



BWB Consulting Ltd Page 2

Waterfront House

Nottingham

NG2 3DQ

Date 28/06/2017 16:20 Designed by Lauren.Towle

File Tank_02_FSR.srcx Checked by

XP Solutions Source Control 2015.1

Summary of Results for 100 year Return Period (+30%)

©1982-2015 XP Solutions

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Control

(l/s)

Max

Overflow

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

60 min Winter 6.893 0.793 5.0 0.0 5.0 237.8 O K
120 min Winter 7.082 0.982 5.0 0.0 5.0 294.7 O K
180 min Winter 7.179 1.079 5.0 0.0 5.0 323.6 O K
240 min Winter 7.234 1.134 5.0 0.0 5.0 340.3 O K
360 min Winter 7.300 1.200 5.0 0.0 5.0 360.0 O K
480 min Winter 7.328 1.228 5.0 0.0 5.0 368.4 O K
600 min Winter 7.335 1.235 5.0 0.0 5.0 370.6 O K
720 min Winter 7.330 1.230 5.0 0.0 5.0 369.1 O K
960 min Winter 7.307 1.207 5.0 0.0 5.0 362.1 O K
1440 min Winter 7.246 1.146 5.0 0.0 5.0 343.9 O K
2160 min Winter 7.128 1.028 5.0 0.0 5.0 308.4 O K
2880 min Winter 6.997 0.897 5.0 0.0 5.0 269.2 O K
4320 min Winter 6.686 0.586 5.0 0.0 5.0 175.9 O K
5760 min Winter 6.477 0.377 5.0 0.0 5.0 113.0 O K
7200 min Winter 6.349 0.249 4.8 0.0 4.8 74.7 O K
8640 min Winter 6.276 0.176 4.5 0.0 4.5 52.7 O K
10080 min Winter 6.233 0.133 4.2 0.0 4.2 40.0 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Overflow

Volume

(m³)

Time-Peak

(mins)

60 min Winter 49.937 0.0 250.4 0.0 68
120 min Winter 31.884 0.0 319.9 0.0 126
180 min Winter 24.076 0.0 362.4 0.0 184
240 min Winter 19.574 0.0 392.9 0.0 240
360 min Winter 14.634 0.0 440.6 0.0 356
480 min Winter 11.882 0.0 476.9 0.0 468
600 min Winter 10.097 0.0 506.5 0.0 576
720 min Winter 8.834 0.0 531.6 0.0 678
960 min Winter 7.146 0.0 572.8 0.0 772
1440 min Winter 5.286 0.0 633.5 0.0 1084
2160 min Winter 3.898 0.0 706.4 0.0 1544
2880 min Winter 3.135 0.0 757.4 0.0 2000
4320 min Winter 2.304 0.0 834.7 0.0 2736
5760 min Winter 1.855 0.0 897.0 0.0 3408
7200 min Winter 1.568 0.0 947.6 0.0 4040
8640 min Winter 1.367 0.0 991.2 0.0 4672
10080 min Winter 1.218 0.0 1029.7 0.0 5256



 

 

 
   

 

 

 

APPENDIX 5 

Proposed Drainage Plan 
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