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1.0 INTRODUCTION 

 

 

This statement supports the discharge of planning conditions 11 to 15 attached to application reference 

P/15/24/OUT (appeal reference APP/C3810/W/25/3365661) as amended by P/136/25/NMA, for the 

development of land south of Summer Lane, Pagham. 

 

This application relates to the construction of the estate road infrastructure, including associated surface 

water and foul drainage systems. 

 

The relevant conditions read as follows: 

Condition 11 – Surface Water Drainage Strategy 

As part of the submission of each Reserved Matters application for the development or any phase thereof hereby 

permitted, details of a scheme for the disposing of surface water by a means of sustainable drainage system 

shall be submitted to and approved in writing by the Local Planning Authority in accordance with the approved 

drainage strategy and discharge rates (2.86 l/s for the 1 in 1 year event and 9.06 l/s for the 1 in 100 plus climate 

change event) as contained within section 5.3 of the Drainage Strategy (prepared by Ridge, dated June 2024, 

Rev. P05). The scheme shall be implemented in full in accordance with the approved details prior to first use of 

the development. The submitted details shall: 

1. Provide information about the design storm period and intensity, the method employed to delay and 

control the surface water discharge from the site via a proposed Sustainable drainage system which 

utilises source control features prior to site control features and the measures taken to prevent pollution 

of the receiving surface waters. 

2. Demonstrate that the proposed surface water drainage system does not surcharge in the 1 in 1 critical 

storm duration, flood in the 1 in 30 plus climate change critical storm duration or the 1 in 100 critical 

storm duration. 

3. Demonstrate that any flooding that occurs when taking into account climate change for the 1 in 100 

critical storm event in accordance with NPPF does not leave the site uncontrolled via overland flow 

routes, safe, and does not impact any of proposed built development. 

4. Provide an exceedance plan for any storm event that exceeds the design standards of the surface water 

drainage SuDS system to ensure no built development is impacted. 

Reason: To ensure the flood risk is adequately addressed for each new dwelling and not increased in accordance 

with the NPPF and Arun Local Plan policies W DM2 and W DM3. 

 

Condition 12 – Construction Drawings and Method Statement 

Prior to the commencement of development of each phase for the development hereby permitted, construction 

drawings of the surface water drainage network, associated sustainable drainage components, flow control 

mechanisms and a construction method statement have been submitted to and approved in writing by the Local 

Planning Authority. The scheme shall then be constructed in accordance with the approved drawings, method 

statement and Micro drainage calculations prior to the first occupation of the development hereby approved. 

No alteration to the approved drainage scheme shall occur without prior written approval of the Local Planning 

Authority. 

Reason: To ensure that the proposed development is satisfactorily drained in accordance with 

policies W SP1, W DM1, W DM2 and W DM3 of the Arun Local Plan. This is required to be a pre-commencement 

condition because it is necessary to implement the surface water drainage 

system prior to commencing any building works. 

 

Condition 13 – Temporary Surface Water Management 

No development, including preparatory works, shall commence on any phase until details and method statement 

of measures indicating how additional surface water run-off from the site within that phase will be avoided 

during the construction works have been submitted to and approved in writing by the Local Planning Authority. 
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The applicant may be required to provide collection, balancing and/or settlement systems for these flows. This 

should include the maintenance proposals during construction. The site works and construction phases shall 

thereafter be carried out in accordance with approved method statement, and the approved measures and 

systems shall be brought into operation before any works to create buildings or hard surfaces commence for the 

relevant phase. 

Reason: To ensure that the proposed development is satisfactorily drained in accordance with policies W SP1, 

W DM1, W DM2 and W DM3 of the Arun Local Plan. This is required to be a pre-commencement condition 

because it is necessary to implement the surface water drainage system prior to commencing any building works. 

 

Condition 14 – Foul Drainage Strategy 

Before the development hereby permitted is commenced on any phase, details of the proposed foul drainage 

system for the phase shall be submitted to and approved in writing by the Local Planning Authority (including 

details of its siting, design, and subsequent management/maintenance, if appropriate). Occupation of the 

development shall be phased and implemented to align with the delivery by Southern Water of any sewerage 

network reinforcement required to ensure that wastewater network capacity is available to adequately drain the 

development, and no dwelling shall be occupied until works for the disposal of sewage have been fully 

implemented in accordance with the approved details of any phase or sub-phase. 

Reason: To ensure adequate infrastructure is provided to enable the scheme to be satisfactorily drained and 

avoids adverse impacts upon the Pagham Harbour SPA/Ramsar in accordance with policies D DM1, W DM1, W 

SP1, and ENV DM2 of the Arun Local Plan. It is considered necessary for this to be a pre-commencement 

condition as the foul drainage system goes to the heart of the planning permission. 

 

Condition 15 – Ditch Crossing Detail 

No development authorised by this permission shall commence unless and until full details (including 

appropriate drawings) of how the new access road will cross the existing ditch on the eastern boundary have 

been submitted to and approved in writing by the Local Planning Authority. The access road crossing shall be 

built in accordance with the approved scheme and permanently retained so thereafter. 

Reason: The access road is shown to cross over an existing ditch which is wet at certain times of the year but 

no details have been submitted as to the form of the crossing. This condition is in accordance with Arun Local 

Plan policies D DM1 and T SP1 and must be a pre-commencement condition because it is required to access the 

site. 
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2.0 SITE BACKGROUND 

 

 

The site comprises predominantly greenfield land, historically used for agriculture. It is bounded by residential 

development to the north and east, with open countryside to the south and west. The topography is generally 

flat, with a gentle fall from north to south across the site. 

 

A key feature of the site is an existing ditch along the eastern boundary, which is seasonally wet and forms 

part of the local surface water network. This ditch is proposed to be crossed by the estate road. 

 

This Reserved Matters submission relates specifically to the construction of the estate road infrastructure 

within the eastern portion of the site, which will serve the future development. 

 

 

 

3.0 PROPOSED SITE SURFACE/FOUL WATER DRAINAGE 

 

 

To facilitate the estate road alignment, the existing ditch along the eastern boundary will be culverted at the 

crossing point. The culvert will be designed to maintain flow continuity and preserve the hydraulic function 

of the ditch network. 

 

The proposed surface water drainage strategy has been developed to serve the estate road infrastructure 

within the eastern portion of the site and is intended for future adoption by the relevant authority. The system 

has been designed in accordance with national SuDS guidance with consideration given to site constraints 

and long-term performance. 

 

Surface water runoff from the highway will be collected via kerb gullies and conveyed through a network of 

pipework and chambers to a proposed attenuation pond located in the north-east corner of the site. The 

pond provides storage for critical storm events and discharges to the existing ditch network via a hydrobrake 

flow control. 

 

The greenfield runoff rate for the proposed impermeable areas has been calculated at 0.77 l/s. However, the 

system has been designed to discharge at 1.0 l/s, which represents the minimum technically achievable rate 

using a hydrobrake. This approach remains conservative and within the limits set out in the Decision Notice, 

which permits discharge rates of up to 2.86 l/s for the 1 in 1 year event and 9.06 l/s for the 1 in 100 year plus 

climate change event. 

 

In addition to the piped network, shallow swales are proposed adjacent to sections of the estate road. These 

swales receive runoff via flush kerb arrangements, allowing intermittent discharge from the highway into 

vegetated channels. This approach provides source control and contributes to the SuDS treatment train, which 

is defined in the CIRIA SuDS Manual (C753) as “a series of drainage components that collectively improve 

water quality by removing pollutants through filtration, sedimentation, and biological processes.” The swales 

offer initial treatment prior to the water re-entering the piped system downstream. 

 

The drainage system has been tested to ensure: 

• No surcharge in the 1 in 1 year critical storm event 

• No flooding in the 1 in 30 year plus climate change event 

• No flooding in the 1 in 100 year plus 45% climate change event 

• No flooding under surcharged outfall conditions, ensuring resilience during downstream restriction 

scenarios 
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• The attenuation pond half-drains within 24 hours following the 1 in 30 year storm event, ensuring 

adequate capacity for subsequent storm events 

 

Foul drainage for the eastern portion of the site will be discharged via gravity to an existing adopted manhole 

located within the adjacent development site, and all pipework will be laid to self-cleansing gradients. The 

proposed foul system has been designed in accordance with Building Regulations Part H and Water UK 

Sewerage Sector Guidance.  

  

Maintenance and management of the drainage system will be undertaken by the developer until formal 

adoption. A draft maintenance schedule will be provided separately, outlining inspection frequencies, 

responsibilities, and procedures for each component of the system. 

 

Construction works will be sequenced to ensure safe access, protection of existing watercourses, and 

compliance with planning conditions. 

 

Key elements of the method include: 

• Site preparation: Establishment of working areas, protection zones, and temporary drainage 

measures to manage runoff during construction 

• Swale formation: Excavation and profiling of shallow swales adjacent to the estate road, with care 

taken to avoid compaction and ensure vegetation establishment 

• Pond construction: Excavation of the attenuation pond to design levels, with side slopes graded for 

safe access and maintenance. The outlet structure and hydrobrake chamber will be installed 

downstream, with provision for inspection 

• Pipework and chambers: Installation of the drainage network including kerb gullies, pipe runs, and 

manholes, with bedding and backfill in accordance with adoptable standards 

• Culvert installation: Construction of the culvert at the eastern ditch crossing will take place prior to 

road formation, including headwalls and erosion protection. To maintain uninterrupted flow through 

the ditch during installation, temporary over-pumping will be implemented using flexible pipework 

and a mobile pump. This arrangement will divert flows around the construction zone while excavation 

and placement are underway. Silt control measures such as straw bales or silt fences will be installed 

downstream to prevent sediment migration. Flow conditions will be monitored throughout the 

installation period, and temporary over-pumping arrangements will be adapted as necessary in 

response to rainfall and site conditions. 

• Quality assurance: All components will be inspected prior to backfilling. As-built records will be 

prepared for submission to the adopting authority 

• Environmental protection: Measures will be taken to prevent siltation, protect adjacent 

watercourses, and manage surface water during construction. Temporary drainage measures such as 

silt fences, bunds, and straw bales will be used to intercept runoff and prevent water carrying loose 

soil and debris from entering the ditch network. The attenuation pond and swales will be constructed 

early in the programme where possible, allowing partial functionality during the works phase. 

 

The contractor will be required to follow best practice for SuDS installation and ensure that all works are 

completed in accordance with the proposed design and relevant standards. 
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4.0 MAINTENANCE AND MANAGEMENT STRATEGY 

 

 

The proposed surface water drainage system has been designed for future adoption by the relevant authority. 

Until formal adoption, the developer will retain responsibility for inspection, maintenance, and performance 

monitoring of all SuDS components. 

 

Maintenance activities will be carried out in accordance with national SuDS guidance, including the CIRIA 

SuDS Manual (C753), and will ensure continued functionality and long-term performance of the drainage 

system. 

 

Routine maintenance tasks will include: 

• Attenuation pond 

o Monthly visual inspections for sediment build-up, vegetation condition, and inlet/outlet 

blockages 

o Annual desilting if sediment exceeds design thresholds 

o Grass cutting and vegetation management to maintain access and hydraulic performance 

• Swales 

o Monthly inspection for erosion, litter, and vegetation health 

o Periodic regrading or reseeding if flow paths are compromised 

o Clearance of debris and sediment from inlet points and flush kerb transitions 

• Pipework and chambers 

o Biannual inspection of manholes and pipe runs for blockages or structural defects 

o Jetting and cleaning as required to maintain flow capacity 

o Hydrobrake inspection and maintenance in accordance with manufacturer guidance 

• Culvert crossing 

o Quarterly inspection of headwalls, inlet/outlet condition, and erosion protection 

o Clearance of debris and vegetation to maintain flow continuity 

o Monitoring during high-flow events to assess hydraulic performance 

 

All inspections will be logged, and remedial actions recorded. As-built records and maintenance logs will be 

submitted to the adopting authority as part of the handover process. 

 

The developer will ensure that all components remain accessible, functional, and safe for inspection and 

maintenance throughout the construction and pre-adoption period. The system has been designed to 

minimise long-term maintenance burden and ensure resilience under climate change scenarios. 

 

 

 

5.0 SUMMARY 

 

 

This document demonstrates a strategy to manage and protect the drainage system during construction, 

alongside the mitigation measures required to control surface water quantity and quality throughout the 

works phase. These provisions ensure that neighbouring properties and the surrounding environment are not 

adversely affected. 

 

 

 

 

 

 

 

-  End of Statement - 
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APPENDIX A – TOPOGRAPHICAL SURVEY 
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APPENDIX B – DRAINAGE LAYOUT, OVERLAND FLOW ROUTES AND DRAINAGE DETAILS 
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APPENDIX C – GREENFIELD RUNOFF RATE CALCULATION & SURFACE WATER DRAINAGE 

NETWORK SIMULATIONS 
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)

FEH-22
2
0
1.000
5.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)

30.00
50.0
1.00
Level Soĸts
0.200

Preferred Cover Depth (m)
Include Intermediate Ground

Enforce best pracƟce design rules

1.200
✓
x

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

S32
S33
S34
S35
S36
S37
S12
S13
S14
S15
S16
S17
Headwall 10
S43
S44
S51
S52
S45
S46
S47
S48
S49
Headwall 11
Headwall 12
S18
Ouƞall 1

0.040
0.035
0.025
0.024
0.019
0.019

0.013

0.006

0.020
0.023

0.044

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00

5.00
5.00

5.00

5.497
5.645
5.633
5.500
5.375
5.339
5.115
5.445
5.776
5.787
5.460
4.801
4.370
5.230
6.263
5.837
6.107
6.211
6.380
5.896
5.679
4.871
4.370
4.370
4.376
3.530

1350
1350
1200
1350
1350
1350
1200
1350
1350
1350
1500
1500

1500
1500
1350
1200
1500
1500
1500
1500
1500

1
1500

488636.659
488639.211
488644.558
488669.789
488663.111
488657.748
488645.830
488652.410
488680.660
488694.620
488709.861
488715.397
488730.552
488600.705
488635.842
488637.327
488638.141
488642.377
488655.313
488694.984
488702.427
488706.634
488729.774
488742.236
488746.944
488753.451

98452.130
98434.695
98420.624
98365.051
98373.619
98398.498
98401.476
98407.392
98427.671
98437.347
98456.505
98460.815
98473.410
98501.038
98498.701
98475.267
98486.380
98495.869
98496.000
98489.479
98482.443
98484.018
98483.619
98482.533
98485.350
98491.064

1.427
1.770
1.863
1.450
1.435
1.629
1.675
2.120
2.641
2.697
2.510
1.866
1.480
1.760
2.873
1.427
2.367
2.841
3.040
2.656
2.469
1.671
1.235
1.590
1.611
0.830

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 S32 S33 17.620 0.600 4.070 3.950 0.120 146.8 225 5.27 50.0

1.000 1.077 42.8 7.2 1.202 1.470 0.040 0.0 62 0.802

1.001 S33 S34 15.053 0.600 3.875 3.770 0.105 143.4 300 5.46 50.0

1.001 1.311 92.7 13.5 1.470 1.563 0.075 0.0 77 0.943

1.002 S34 S13 15.386 0.600 3.770 3.400 0.370 41.6 300 5.57 50.0

1.002 2.445 172.8 18.1 1.563 1.745 0.100 0.0 65 1.597

2.000 S35 S36 10.863 0.600 4.050 3.940 0.110 98.8 225 5.14 50.0

2.000 1.315 52.3 4.4 1.225 1.210 0.024 0.0 44 0.801

2.001 S36 S37 25.450 0.600 3.940 3.785 0.155 164.2 225 5.55 50.0

2.001 1.017 40.5 7.9 1.210 1.329 0.043 0.0 67 0.793

2.002 S37 S13 10.373 0.600 3.710 3.400 0.310 33.5 300 5.62 50.0

2.002 2.727 192.7 11.3 1.329 1.745 0.062 0.0 49 1.512

3.000 S12 S13 8.849 0.600 3.440 3.400 0.040 221.2 300 5.14 50.0

3.000 1.053 74.4 0.0 1.375 1.745 0.000 0.0 0 0.000

1.003 S13 S14 34.776 0.600 3.325 3.210 0.115 302.4 375 6.18 50.0

1.003 1.036 114.5 31.8 1.745 2.191 0.176 0.0 134 0.890

1.004 S14 S15 16.985 0.600 3.135 3.090 0.045 377.4 450 6.45 50.0

1.004 1.040 165.4 31.8 2.191 2.247 0.176 0.0 133 0.810

1.005 S15 S16 24.481 0.600 3.090 3.025 0.065 376.6 450 6.84 50.0

1.005 1.041 165.6 31.8 2.247 1.985 0.176 0.0 133 0.811

1.006 S16 S17 7.016 0.600 2.950 2.935 0.015 467.7 525 6.95 50.0

1.006 1.029 222.7 31.8 1.985 1.341 0.176 0.0 133 0.738

1.007 S17 Headwall 10 19.705 0.600 2.935 2.890 0.045 437.9 525 7.26 49.2

1.007 1.064 230.3 31.2 1.341 0.955 0.176 0.0 129 0.752

1.008 Headwall 10 Headwall 12 14.824 0.600 2.890 2.780 0.110 134.8 525 7.39 48.7

1.008 1.927 417.2 31.0 0.955 1.065 0.176 0.0 96 1.149

4.000 S43 S44 35.215 0.600 3.470 3.390 0.080 440.2 525 5.55 50.0

4.000 1.061 229.7 1.2 1.235 2.348 0.006 0.0 27 0.283

4.001 S44 S45 7.123 0.600 3.390 3.370 0.020 356.2 525 5.65 50.0

4.001 1.181 255.6 1.2 2.348 2.316 0.006 0.0 25 0.303

5.000 S51 S52 11.142 0.600 4.410 3.740 0.670 16.6 225 5.06 50.0

5.000 3.224 128.2 3.6 1.202 2.142 0.020 0.0 26 1.434

5.001 S52 S45 10.392 0.600 3.740 3.670 0.070 148.5 225 5.22 50.0

5.001 1.071 42.6 7.8 2.142 2.316 0.043 0.0 65 0.816

4.002 S45 S46 12.936 0.600 3.370 3.340 0.030 431.2 525 5.85 50.0

4.002 1.072 232.1 8.9 2.316 2.515 0.049 0.0 69 0.526

4.003 S46 S47 40.204 0.600 3.340 3.240 0.100 402.0 525 6.46 50.0

4.003 1.111 240.4 8.9 2.515 2.131 0.049 0.0 68 0.540
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Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

4.004 S47 S48 10.242 0.600 3.240 3.210 0.030 341.4 525 6.60 50.0

4.004 1.206 261.1 8.9 2.131 1.944 0.049 0.0 65 0.571

4.005 S48 S49 4.492 0.600 3.210 3.200 0.010 449.2 525 6.67 50.0

4.005 1.050 227.3 8.9 1.944 1.146 0.049 0.0 70 0.518

4.006 S49 Headwall 11 23.143 0.600 3.200 3.135 0.065 356.0 525 7.00 50.0

4.006 1.181 255.7 8.9 1.146 0.710 0.049 0.0 66 0.564

4.007 Headwall 11 Headwall 12 12.510 0.600 3.135 2.780 0.355 35.2 525 7.05 49.8

4.007 3.782 818.6 8.9 0.710 1.065 0.049 0.0 38 1.278

1.009 Headwall 12 S18 5.486 0.600 2.780 2.765 0.015 365.7 525 7.47 48.5

1.009 1.165 252.2 47.2 1.065 1.086 0.269 0.0 153 0.902

1.010 S18 Ouƞall 1 8.659 0.600 2.765 2.700 0.065 133.2 225 7.60 48.1

1.010 1.131 45.0 46.8 1.386 0.605 0.269 0.0 196 1.277

SimulaƟon Seƫngs

Rainfall Methodology
Summer CV

Winter CV

FEH-22
1.000
1.000

Analysis Speed
Skip Steady State

Drain Down Time (mins)

Detailed
x
4600

AddiƟonal Storage (m³/ha)
Check Discharge Rate(s)

Check Discharge Volume

20.0
x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440 2160

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

30 0 0 0

Node S18 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
x
2.765
0.800
1.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0049-1000-0800-1000
0.075
1200

Node Headwall 12 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

Invert Level (m)
Time to half empty (mins)

2.780
1410

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000
0.100
0.200

153.3
166.9
181.4

0.0
0.0
0.0

0.300
0.400
0.500

196.4
212.0
228.1

0.0
0.0
0.0

0.600
0.700
0.800

244.9
262.2
280.0

0.0
0.0
0.0

0.900
1.000
1.100

298.5
317.5
337.0

0.0
0.0
0.0

1.200
1.300
1.400

357.2
377.9
399.2

0.0
0.0
0.0

1.500
1.590

421.0
441.1

0.0
0.0
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.94%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S32 10 4.178 0.108 18.5 0.2149 0.0000 OK

15 minute summer S32 1.000 S33 18.2 1.007 0.426 0.3192

15 minute summer S33 10 4.010 0.135 34.5 0.2456 0.0000 OK

15 minute summer S33 1.001 S34 34.3 1.282 0.370 0.4051

15 minute summer S34 10 3.879 0.109 46.1 0.1536 0.0000 OK

15 minute summer S34 1.002 S13 45.9 1.723 0.266 0.4822

15 minute summer S35 10 4.122 0.072 11.3 0.1269 0.0000 OK

15 minute summer S35 2.000 S36 11.2 0.719 0.215 0.1707

15 minute summer S36 10 4.056 0.116 20.2 0.1965 0.0000 OK

15 minute summer S36 2.001 S37 19.9 0.999 0.492 0.5071

15 minute summer S37 10 3.789 0.079 28.5 0.1311 0.0000 OK

15 minute summer S37 2.002 S13 28.4 1.400 0.147 0.2829

15 minute summer S12 11 3.565 0.125 2.3 0.1414 0.0000 OK

15 minute summer S12 3.000 S13 -2.3 -0.233 -0.030 0.2994

15 minute summer S13 11 3.566 0.241 80.5 0.3750 0.0000 OK

15 minute summer S13 1.003 S14 80.4 1.171 0.703 2.3869

15 minute summer S14 11 3.377 0.242 80.4 0.3465 0.0000 OK

15 minute summer S14 1.004 S15 80.0 0.961 0.484 1.4143

600 minute winter S15 600 3.335 0.245 7.1 0.3499 0.0000 OK

600 minute winter S15 1.005 S16 7.1 0.548 0.043 2.5001

600 minute winter S16 600 3.335 0.385 7.1 0.6795 0.0000 OK

600 minute winter S16 1.006 S17 7.5 0.410 0.034 1.2132

600 minute winter S17 600 3.335 0.400 7.5 0.7060 0.0000 OK

600 minute winter S17 1.007 Headwall 10 7.3 0.495 0.032 3.6586

600 minute winter Headwall 10 600 3.335 0.445 7.3 0.0000 0.0000 OK

600 minute winter Headwall 10 1.008 Headwall 12 14.8 0.648 0.035 3.0465

15 minute summer S43 11 3.511 0.041 3.0 0.0751 0.0000 OK

15 minute summer S43 4.000 S44 2.9 0.217 0.013 0.6078

15 minute summer S44 11 3.486 0.096 3.1 0.1691 0.0000 OK

15 minute summer S44 4.001 S45 4.4 0.191 0.017 0.2201

15 minute summer S51 10 4.451 0.041 9.2 0.0694 0.0000 OK

15 minute summer S51 5.000 S52 9.2 0.745 0.071 0.1425

15 minute summer S52 10 3.856 0.116 20.0 0.1544 0.0000 OK

15 minute summer S52 5.001 S45 19.7 1.005 0.463 0.2037

15 minute summer S45 11 3.485 0.115 22.2 0.2035 0.0000 OK

15 minute summer S45 4.002 S46 22.0 0.658 0.095 0.4322

15 minute summer S46 11 3.448 0.108 22.0 0.1906 0.0000 OK

15 minute summer S46 4.003 S47 22.0 0.684 0.091 1.3102

15 minute summer S47 12 3.352 0.112 22.0 0.1974 0.0000 OK

15 minute summer S47 4.004 S48 21.5 0.640 0.082 0.3444

600 minute winter S48 600 3.335 0.125 2.0 0.2200 0.0000 OK

600 minute winter S48 4.005 S49 2.0 0.326 0.009 0.1857

600 minute winter S49 600 3.334 0.134 2.0 0.2376 0.0000 OK

600 minute winter S49 4.006 Headwall 11 2.4 0.488 0.009 1.3774

480 minute winter Headwall 11 480 3.337 0.202 13.6 0.0000 0.0000 OK

480 minute winter Headwall 11 4.007 Headwall 12 13.2 0.390 0.016 1.8288

600 minute winter Headwall 12 600 3.335 0.555 17.6 107.7362 0.0000 SURCHARGED

600 minute winter Headwall 12 1.009 S18 1.2 0.102 0.005 1.1852

600 minute winter S18 600 3.335 0.570 1.2 1.0064 0.0000 SURCHARGED

600 minute winter S18 1.010 Ouƞall 1 0.9 0.454 0.021 0.0178 155.1

15 minute summer Ouƞall 1 197 2.722 0.022 0.9 0.0000 0.0000 OK
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)

FEH-22
2
0
1.000
5.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)

30.00
50.0
1.00
Level Soĸts
0.200

Preferred Cover Depth (m)
Include Intermediate Ground

Enforce best pracƟce design rules

1.200
✓
x

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

S32
S33
S34
S35
S36
S37
S12
S13
S14
S15
S16
S17
Headwall 10
S43
S44
S51
S52
S45
S46
S47
S48
S49
Headwall 11
Headwall 12
S18
Ouƞall 1

0.040
0.035
0.025
0.024
0.019
0.019

0.013

0.006

0.020
0.023

0.044

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00

5.00
5.00

5.00

5.497
5.645
5.633
5.500
5.375
5.339
5.115
5.445
5.776
5.787
5.460
4.801
4.370
5.230
6.263
5.837
6.107
6.211
6.380
5.896
5.679
4.871
4.370
4.370
4.376
3.530

1350
1350
1200
1350
1350
1350
1200
1350
1350
1350
1500
1500

1500
1500
1350
1200
1500
1500
1500
1500
1500

1
1500

488636.659
488639.211
488644.558
488669.789
488663.111
488657.748
488645.830
488652.410
488680.660
488694.620
488709.861
488715.397
488730.552
488600.705
488635.842
488637.327
488638.141
488642.377
488655.313
488694.984
488702.427
488706.634
488729.774
488742.236
488746.944
488753.451

98452.130
98434.695
98420.624
98365.051
98373.619
98398.498
98401.476
98407.392
98427.671
98437.347
98456.505
98460.815
98473.410
98501.038
98498.701
98475.267
98486.380
98495.869
98496.000
98489.479
98482.443
98484.018
98483.619
98482.533
98485.350
98491.064

1.427
1.770
1.863
1.450
1.435
1.629
1.675
2.120
2.641
2.697
2.510
1.866
1.480
1.760
2.873
1.427
2.367
2.841
3.040
2.656
2.469
1.671
1.235
1.590
1.611
0.830

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 S32 S33 17.620 0.600 4.070 3.950 0.120 146.8 225 5.27 50.0

1.000 1.077 42.8 7.2 1.202 1.470 0.040 0.0 62 0.802

1.001 S33 S34 15.053 0.600 3.875 3.770 0.105 143.4 300 5.46 50.0

1.001 1.311 92.7 13.5 1.470 1.563 0.075 0.0 77 0.943

1.002 S34 S13 15.386 0.600 3.770 3.400 0.370 41.6 300 5.57 50.0

1.002 2.445 172.8 18.1 1.563 1.745 0.100 0.0 65 1.597

2.000 S35 S36 10.863 0.600 4.050 3.940 0.110 98.8 225 5.14 50.0

2.000 1.315 52.3 4.4 1.225 1.210 0.024 0.0 44 0.801

2.001 S36 S37 25.450 0.600 3.940 3.785 0.155 164.2 225 5.55 50.0

2.001 1.017 40.5 7.9 1.210 1.329 0.043 0.0 67 0.793

2.002 S37 S13 10.373 0.600 3.710 3.400 0.310 33.5 300 5.62 50.0

2.002 2.727 192.7 11.3 1.329 1.745 0.062 0.0 49 1.512

3.000 S12 S13 8.849 0.600 3.440 3.400 0.040 221.2 300 5.14 50.0

3.000 1.053 74.4 0.0 1.375 1.745 0.000 0.0 0 0.000

1.003 S13 S14 34.776 0.600 3.325 3.210 0.115 302.4 375 6.18 50.0

1.003 1.036 114.5 31.8 1.745 2.191 0.176 0.0 134 0.890

1.004 S14 S15 16.985 0.600 3.135 3.090 0.045 377.4 450 6.45 50.0

1.004 1.040 165.4 31.8 2.191 2.247 0.176 0.0 133 0.810

1.005 S15 S16 24.481 0.600 3.090 3.025 0.065 376.6 450 6.84 50.0

1.005 1.041 165.6 31.8 2.247 1.985 0.176 0.0 133 0.811

1.006 S16 S17 7.016 0.600 2.950 2.935 0.015 467.7 525 6.95 50.0

1.006 1.029 222.7 31.8 1.985 1.341 0.176 0.0 133 0.738

1.007 S17 Headwall 10 19.705 0.600 2.935 2.890 0.045 437.9 525 7.26 49.2

1.007 1.064 230.3 31.2 1.341 0.955 0.176 0.0 129 0.752

1.008 Headwall 10 Headwall 12 14.824 0.600 2.890 2.780 0.110 134.8 525 7.39 48.7

1.008 1.927 417.2 31.0 0.955 1.065 0.176 0.0 96 1.149

4.000 S43 S44 35.215 0.600 3.470 3.390 0.080 440.2 525 5.55 50.0

4.000 1.061 229.7 1.2 1.235 2.348 0.006 0.0 27 0.283

4.001 S44 S45 7.123 0.600 3.390 3.370 0.020 356.2 525 5.65 50.0

4.001 1.181 255.6 1.2 2.348 2.316 0.006 0.0 25 0.303

5.000 S51 S52 11.142 0.600 4.410 3.740 0.670 16.6 225 5.06 50.0

5.000 3.224 128.2 3.6 1.202 2.142 0.020 0.0 26 1.434

5.001 S52 S45 10.392 0.600 3.740 3.670 0.070 148.5 225 5.22 50.0

5.001 1.071 42.6 7.8 2.142 2.316 0.043 0.0 65 0.816

4.002 S45 S46 12.936 0.600 3.370 3.340 0.030 431.2 525 5.85 50.0

4.002 1.072 232.1 8.9 2.316 2.515 0.049 0.0 69 0.526

4.003 S46 S47 40.204 0.600 3.340 3.240 0.100 402.0 525 6.46 50.0

4.003 1.111 240.4 8.9 2.515 2.131 0.049 0.0 68 0.540
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Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

4.004 S47 S48 10.242 0.600 3.240 3.210 0.030 341.4 525 6.60 50.0

4.004 1.206 261.1 8.9 2.131 1.944 0.049 0.0 65 0.571

4.005 S48 S49 4.492 0.600 3.210 3.200 0.010 449.2 525 6.67 50.0

4.005 1.050 227.3 8.9 1.944 1.146 0.049 0.0 70 0.518

4.006 S49 Headwall 11 23.143 0.600 3.200 3.135 0.065 356.0 525 7.00 50.0

4.006 1.181 255.7 8.9 1.146 0.710 0.049 0.0 66 0.564

4.007 Headwall 11 Headwall 12 12.510 0.600 3.135 2.780 0.355 35.2 525 7.05 49.8

4.007 3.782 818.6 8.9 0.710 1.065 0.049 0.0 38 1.278

1.009 Headwall 12 S18 5.486 0.600 2.780 2.765 0.015 365.7 525 7.47 48.5

1.009 1.165 252.2 47.2 1.065 1.086 0.269 0.0 153 0.902

1.010 S18 Ouƞall 1 8.659 0.600 2.765 2.700 0.065 133.2 225 7.60 48.1

1.010 1.131 45.0 46.8 1.386 0.605 0.269 0.0 196 1.277

SimulaƟon Seƫngs

Rainfall Methodology
Summer CV

Winter CV

FEH-22
1.000
1.000

Analysis Speed
Skip Steady State

Drain Down Time (mins)

Detailed
x
4600

AddiƟonal Storage (m³/ha)
Check Discharge Rate(s)

Check Discharge Volume

20.0
x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440 2160

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

30 0 0 0

Node Ouƞall 1 Surcharged Ouƞall

Overrides Design Area
Overrides Design AddiƟonal InŇow

x
x

Depression Storage Area (m²)
Depression Storage Depth (mm)

0
0

Evapo-transpiraƟon (mm/day) 0

Applies to All storms

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

0 0.450 8640 0.450

Node S18 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
x
2.765
0.800
1.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0049-1000-0800-1000
0.075
1200

Node Headwall 12 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

Invert Level (m)
Time to half empty (mins)

2.780

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000
0.100
0.200

153.3
166.9
181.4

0.0
0.0
0.0

0.300
0.400
0.500

196.4
212.0
228.1

0.0
0.0
0.0

0.600
0.700
0.800

244.9
262.2
280.0

0.0
0.0
0.0

0.900
1.000
1.100

298.5
317.5
337.0

0.0
0.0
0.0

1.200
1.300
1.400

357.2
377.9
399.2

0.0
0.0
0.0

1.500
1.590

421.0
441.1

0.0
0.0
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.23%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S32 10 4.178 0.108 18.5 0.2149 0.0000 OK

15 minute summer S32 1.000 S33 18.2 1.007 0.426 0.3192

15 minute summer S33 10 4.010 0.135 34.5 0.2456 0.0000 OK

15 minute summer S33 1.001 S34 34.3 1.282 0.370 0.4051

15 minute summer S34 10 3.879 0.109 46.1 0.1536 0.0000 OK

15 minute summer S34 1.002 S13 45.9 1.723 0.266 0.4822

15 minute summer S35 10 4.122 0.072 11.3 0.1269 0.0000 OK

15 minute summer S35 2.000 S36 11.2 0.719 0.215 0.1707

15 minute summer S36 10 4.056 0.116 20.2 0.1965 0.0000 OK

15 minute summer S36 2.001 S37 19.9 0.999 0.492 0.5071

15 minute summer S37 10 3.789 0.079 28.5 0.1311 0.0000 OK

15 minute summer S37 2.002 S13 28.4 1.400 0.147 0.2829

15 minute summer S12 11 3.565 0.125 2.3 0.1414 0.0000 OK

15 minute summer S12 3.000 S13 -2.3 -0.233 -0.030 0.2994

15 minute summer S13 11 3.566 0.241 80.5 0.3750 0.0000 OK

15 minute summer S13 1.003 S14 80.4 1.171 0.703 2.3869

1440 minute summer S14 1200 3.378 0.243 5.0 0.3476 0.0000 OK

1440 minute summer S14 1.004 S15 4.9 0.447 0.030 1.6508

1440 minute summer S15 1200 3.378 0.288 4.9 0.4121 0.0000 OK

1440 minute summer S15 1.005 S16 4.7 0.432 0.028 2.9437

1440 minute summer S16 1200 3.378 0.428 4.7 0.7561 0.0000 OK

1440 minute summer S16 1.006 S17 4.6 0.287 0.021 1.3432

1440 minute summer S17 1200 3.378 0.443 4.6 0.7826 0.0000 OK

1440 minute summer S17 1.007 Headwall 10 4.5 0.302 0.020 3.9772

1440 minute summer Headwall 10 1200 3.378 0.488 4.5 0.0000 0.0000 OK

1440 minute summer Headwall 10 1.008 Headwall 12 3.9 0.554 0.009 3.1524

15 minute summer S43 11 3.511 0.041 3.0 0.0751 0.0000 OK

15 minute summer S43 4.000 S44 2.9 0.217 0.013 0.6078

15 minute summer S44 11 3.486 0.096 3.1 0.1691 0.0000 OK

15 minute summer S44 4.001 S45 4.4 0.191 0.017 0.2201

15 minute summer S51 10 4.451 0.041 9.2 0.0694 0.0000 OK

15 minute summer S51 5.000 S52 9.2 0.745 0.071 0.1425

15 minute summer S52 10 3.856 0.116 20.0 0.1544 0.0000 OK

15 minute summer S52 5.001 S45 19.7 1.005 0.463 0.2037

15 minute summer S45 11 3.485 0.115 22.2 0.2035 0.0000 OK

15 minute summer S45 4.002 S46 22.0 0.658 0.095 0.4322

15 minute summer S46 11 3.448 0.108 22.0 0.1906 0.0000 OK

15 minute summer S46 4.003 S47 22.0 0.684 0.091 1.3102

1440 minute summer S47 1200 3.378 0.138 1.5 0.2436 0.0000 OK

1440 minute summer S47 4.004 S48 1.5 0.309 0.006 0.5362

1440 minute summer S48 1200 3.378 0.168 1.5 0.2972 0.0000 OK

1440 minute summer S48 4.005 S49 2.7 0.306 0.012 0.2787

1440 minute summer S49 1200 3.378 0.178 2.8 0.3148 0.0000 OK

1440 minute summer S49 4.006 Headwall 11 1.5 0.425 0.006 1.8755

1440 minute summer Headwall 11 1140 3.378 0.243 6.0 0.0000 0.0000 OK

1440 minute summer Headwall 11 4.007 Headwall 12 8.7 0.478 0.011 1.9640

1440 minute summer Headwall 12 1200 3.378 0.598 13.7 118.2234 0.0000 SURCHARGED

1440 minute summer Headwall 12 1.009 S18 1.0 0.012 0.004 1.1852

1440 minute summer S18 1200 3.378 0.613 1.0 1.0831 0.0000 SURCHARGED

1440 minute summer S18 1.010 Ouƞall 1 0.9 0.023 0.021 0.3444 107.9

15 minute summer Ouƞall 1 1 3.150 0.450 0.0 0.0000 0.0000 OK
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)

FEH-22
2
0
1.000
5.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)

30.00
50.0
1.00
Level Soĸts
0.200

Preferred Cover Depth (m)
Include Intermediate Ground

Enforce best pracƟce design rules

1.200
✓
x

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

S32
S33
S34
S35
S36
S37
S12
S13
S14
S15
S16
S17
Headwall 10
S43
S44
S51
S52
S45
S46
S47
S48
S49
Headwall 11
Headwall 12
S18
Ouƞall 1

0.040
0.035
0.025
0.024
0.019
0.019

0.013

0.006

0.020
0.023

0.044

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00

5.00
5.00

5.00

5.497
5.645
5.633
5.500
5.375
5.339
5.115
5.445
5.776
5.787
5.460
4.801
4.370
5.230
6.263
5.837
6.107
6.211
6.380
5.896
5.679
4.871
4.370
4.370
4.376
3.530

1350
1350
1200
1350
1350
1350
1200
1350
1350
1350
1500
1500

1500
1500
1350
1200
1500
1500
1500
1500
1500

1
1500

488636.659
488639.211
488644.558
488669.789
488663.111
488657.748
488645.830
488652.410
488680.660
488694.620
488709.861
488715.397
488730.552
488600.705
488635.842
488637.327
488638.141
488642.377
488655.313
488694.984
488702.427
488706.634
488729.774
488742.236
488746.944
488753.451

98452.130
98434.695
98420.624
98365.051
98373.619
98398.498
98401.476
98407.392
98427.671
98437.347
98456.505
98460.815
98473.410
98501.038
98498.701
98475.267
98486.380
98495.869
98496.000
98489.479
98482.443
98484.018
98483.619
98482.533
98485.350
98491.064

1.427
1.770
1.863
1.450
1.435
1.629
1.675
2.120
2.641
2.697
2.510
1.866
1.480
1.760
2.873
1.427
2.367
2.841
3.040
2.656
2.469
1.671
1.235
1.590
1.611
0.830

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 S32 S33 17.620 0.600 4.070 3.950 0.120 146.8 225 5.27 50.0

1.000 1.077 42.8 7.2 1.202 1.470 0.040 0.0 62 0.802

1.001 S33 S34 15.053 0.600 3.875 3.770 0.105 143.4 300 5.46 50.0

1.001 1.311 92.7 13.5 1.470 1.563 0.075 0.0 77 0.943

1.002 S34 S13 15.386 0.600 3.770 3.400 0.370 41.6 300 5.57 50.0

1.002 2.445 172.8 18.1 1.563 1.745 0.100 0.0 65 1.597

2.000 S35 S36 10.863 0.600 4.050 3.940 0.110 98.8 225 5.14 50.0

2.000 1.315 52.3 4.4 1.225 1.210 0.024 0.0 44 0.801

2.001 S36 S37 25.450 0.600 3.940 3.785 0.155 164.2 225 5.55 50.0

2.001 1.017 40.5 7.9 1.210 1.329 0.043 0.0 67 0.793

2.002 S37 S13 10.373 0.600 3.710 3.400 0.310 33.5 300 5.62 50.0

2.002 2.727 192.7 11.3 1.329 1.745 0.062 0.0 49 1.512

3.000 S12 S13 8.849 0.600 3.440 3.400 0.040 221.2 300 5.14 50.0

3.000 1.053 74.4 0.0 1.375 1.745 0.000 0.0 0 0.000

1.003 S13 S14 34.776 0.600 3.325 3.210 0.115 302.4 375 6.18 50.0

1.003 1.036 114.5 31.8 1.745 2.191 0.176 0.0 134 0.890

1.004 S14 S15 16.985 0.600 3.135 3.090 0.045 377.4 450 6.45 50.0

1.004 1.040 165.4 31.8 2.191 2.247 0.176 0.0 133 0.810

1.005 S15 S16 24.481 0.600 3.090 3.025 0.065 376.6 450 6.84 50.0

1.005 1.041 165.6 31.8 2.247 1.985 0.176 0.0 133 0.811

1.006 S16 S17 7.016 0.600 2.950 2.935 0.015 467.7 525 6.95 50.0

1.006 1.029 222.7 31.8 1.985 1.341 0.176 0.0 133 0.738

1.007 S17 Headwall 10 19.705 0.600 2.935 2.890 0.045 437.9 525 7.26 49.2

1.007 1.064 230.3 31.2 1.341 0.955 0.176 0.0 129 0.752

1.008 Headwall 10 Headwall 12 14.824 0.600 2.890 2.780 0.110 134.8 525 7.39 48.7

1.008 1.927 417.2 31.0 0.955 1.065 0.176 0.0 96 1.149

4.000 S43 S44 35.215 0.600 3.470 3.390 0.080 440.2 525 5.55 50.0

4.000 1.061 229.7 1.2 1.235 2.348 0.006 0.0 27 0.283

4.001 S44 S45 7.123 0.600 3.390 3.370 0.020 356.2 525 5.65 50.0

4.001 1.181 255.6 1.2 2.348 2.316 0.006 0.0 25 0.303

5.000 S51 S52 11.142 0.600 4.410 3.740 0.670 16.6 225 5.06 50.0

5.000 3.224 128.2 3.6 1.202 2.142 0.020 0.0 26 1.434

5.001 S52 S45 10.392 0.600 3.740 3.670 0.070 148.5 225 5.22 50.0

5.001 1.071 42.6 7.8 2.142 2.316 0.043 0.0 65 0.816

4.002 S45 S46 12.936 0.600 3.370 3.340 0.030 431.2 525 5.85 50.0

4.002 1.072 232.1 8.9 2.316 2.515 0.049 0.0 69 0.526

4.003 S46 S47 40.204 0.600 3.340 3.240 0.100 402.0 525 6.46 50.0

4.003 1.111 240.4 8.9 2.515 2.131 0.049 0.0 68 0.540
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Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

4.004 S47 S48 10.242 0.600 3.240 3.210 0.030 341.4 525 6.60 50.0

4.004 1.206 261.1 8.9 2.131 1.944 0.049 0.0 65 0.571

4.005 S48 S49 4.492 0.600 3.210 3.200 0.010 449.2 525 6.67 50.0

4.005 1.050 227.3 8.9 1.944 1.146 0.049 0.0 70 0.518

4.006 S49 Headwall 11 23.143 0.600 3.200 3.135 0.065 356.0 525 7.00 50.0

4.006 1.181 255.7 8.9 1.146 0.710 0.049 0.0 66 0.564

4.007 Headwall 11 Headwall 12 12.510 0.600 3.135 2.780 0.355 35.2 525 7.05 49.8

4.007 3.782 818.6 8.9 0.710 1.065 0.049 0.0 38 1.278

1.009 Headwall 12 S18 5.486 0.600 2.780 2.765 0.015 365.7 525 7.47 48.5

1.009 1.165 252.2 47.2 1.065 1.086 0.269 0.0 153 0.902

1.010 S18 Ouƞall 1 8.659 0.600 2.765 2.700 0.065 133.2 225 7.60 48.1

1.010 1.131 45.0 46.8 1.386 0.605 0.269 0.0 196 1.277

SimulaƟon Seƫngs

Rainfall Methodology
Summer CV

Winter CV

FEH-22
1.000
1.000

Analysis Speed
Skip Steady State

Drain Down Time (mins)

Detailed
x
4600

AddiƟonal Storage (m³/ha)
Check Discharge Rate(s)

Check Discharge Volume

20.0
x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440 2160

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

100 45 0 0

Node S18 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
x
2.765
0.800
1.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0049-1000-0800-1000
0.075
1200

Node Headwall 12 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

Invert Level (m)
Time to half empty (mins)

2.780
2475

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000
0.100
0.200

153.3
166.9
181.4

0.0
0.0
0.0

0.300
0.400
0.500

196.4
212.0
228.1

0.0
0.0
0.0

0.600
0.700
0.800

244.9
262.2
280.0

0.0
0.0
0.0

0.900
1.000
1.100

298.5
317.5
337.0

0.0
0.0
0.0

1.200
1.300
1.400

357.2
377.9
399.2

0.0
0.0
0.0

1.500
1.590

421.0
441.1

0.0
0.0
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.91%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S32 10 4.230 0.160 33.7 0.3186 0.0000 OK

15 minute summer S32 1.000 S33 33.1 1.151 0.774 0.5082

15 minute summer S33 10 4.071 0.196 62.7 0.3570 0.0000 OK

15 minute summer S33 1.001 S34 62.4 1.483 0.674 0.6631

15 minute summer S34 10 3.934 0.164 83.9 0.2305 0.0000 OK

15 minute summer S34 1.002 S13 84.8 1.711 0.491 0.8454

15 minute summer S35 10 4.154 0.104 20.5 0.1834 0.0000 OK

15 minute summer S35 2.000 S36 20.3 0.798 0.389 0.2776

15 minute summer S36 11 4.116 0.176 36.7 0.2988 0.0000 OK

15 minute summer S36 2.001 S37 36.1 1.138 0.891 0.8056

15 minute summer S37 10 3.815 0.105 51.6 0.1747 0.0000 OK

15 minute summer S37 2.002 S13 51.5 1.367 0.267 0.4791

15 minute summer S12 11 3.736 0.296 3.3 0.3343 0.0000 OK

15 minute summer S12 3.000 S13 3.8 -0.172 0.051 0.6222

15 minute summer S13 11 3.733 0.408 147.7 0.6355 0.0000 SURCHARGED

15 minute summer S13 1.003 S14 146.4 1.377 1.279 3.4773

960 minute winter S14 945 3.674 0.539 8.7 0.7708 0.0000 SURCHARGED

960 minute winter S14 1.004 S15 8.3 0.505 0.050 2.6912

960 minute winter S15 945 3.674 0.584 8.3 0.8353 0.0000 SURCHARGED

960 minute winter S15 1.005 S16 8.0 0.513 0.048 3.8789

960 minute winter S16 945 3.674 0.724 8.0 1.2788 0.0000 SURCHARGED

960 minute winter S16 1.006 S17 7.6 0.371 0.034 1.5157

960 minute winter S17 945 3.674 0.739 7.6 1.3053 0.0000 SURCHARGED

960 minute winter S17 1.007 Headwall 10 7.5 0.410 0.032 4.2569

960 minute winter Headwall 10 945 3.674 0.784 7.5 0.0000 0.0000 SURCHARGED

960 minute winter Headwall 10 1.008 Headwall 12 10.3 0.632 0.025 3.2025

960 minute winter S43 945 3.674 0.204 0.3 0.3751 0.0000 OK

960 minute winter S43 4.000 S44 0.3 0.174 0.001 3.4577

960 minute winter S44 945 3.674 0.284 0.3 0.5012 0.0000 OK

960 minute winter S44 4.001 S45 0.3 0.077 0.001 0.8845

15 minute summer S51 10 4.465 0.055 16.7 0.0933 0.0000 OK

15 minute summer S51 5.000 S52 16.6 0.827 0.130 0.2280

15 minute summer S52 10 3.917 0.177 36.3 0.2348 0.0000 OK

15 minute summer S52 5.001 S45 35.8 1.139 0.841 0.3266

960 minute winter S45 945 3.674 0.304 2.4 0.5365 0.0000 OK

960 minute winter S45 4.002 S46 2.4 0.353 0.010 1.7727

960 minute winter S46 945 3.674 0.334 2.4 0.5894 0.0000 OK

960 minute winter S46 4.003 S47 2.4 0.365 0.010 6.7435

960 minute winter S47 945 3.674 0.434 2.4 0.7662 0.0000 OK

960 minute winter S47 4.004 S48 2.6 0.344 0.010 2.0106

960 minute winter S48 945 3.674 0.464 3.0 0.8192 0.0000 OK

960 minute winter S48 4.005 S49 2.6 0.344 0.011 0.9141

960 minute winter S49 945 3.674 0.474 2.6 0.8369 0.0000 OK

960 minute winter S49 4.006 Headwall 11 3.5 0.480 0.014 4.8736

960 minute winter Headwall 11 945 3.674 0.539 17.5 0.0000 0.0000 SURCHARGED

960 minute winter Headwall 11 4.007 Headwall 12 -14.0 0.437 -0.017 2.7026

960 minute winter Headwall 12 945 3.674 0.894 22.2 198.3960 0.0000 SURCHARGED

960 minute winter Headwall 12 1.009 S18 1.1 0.082 0.004 1.1852

960 minute winter S18 945 3.674 0.909 1.1 1.6057 0.0000 SURCHARGED

960 minute winter S18 1.010 Ouƞall 1 1.0 0.470 0.023 0.0193 296.4

960 minute winter Ouƞall 1 945 2.724 0.024 1.0 0.0000 0.0000 OK
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)

FEH-22
2
0
1.000
5.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)

30.00
50.0
1.00
Level Soĸts
0.200

Preferred Cover Depth (m)
Include Intermediate Ground

Enforce best pracƟce design rules

1.200
✓
x

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

S32
S33
S34
S35
S36
S37
S12
S13
S14
S15
S16
S17
Headwall 10
S43
S44
S51
S52
S45
S46
S47
S48
S49
Headwall 11
Headwall 12
S18
Ouƞall 1

0.040
0.035
0.025
0.024
0.019
0.019

0.013

0.006

0.020
0.023

0.044

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00

5.00
5.00

5.00

5.497
5.645
5.633
5.500
5.375
5.339
5.115
5.445
5.776
5.787
5.460
4.801
4.370
5.230
6.263
5.837
6.107
6.211
6.380
5.896
5.679
4.871
4.370
4.370
4.376
3.530

1350
1350
1200
1350
1350
1350
1200
1350
1350
1350
1500
1500

1500
1500
1350
1200
1500
1500
1500
1500
1500

1
1500

488636.659
488639.211
488644.558
488669.789
488663.111
488657.748
488645.830
488652.410
488680.660
488694.620
488709.861
488715.397
488730.552
488600.705
488635.842
488637.327
488638.141
488642.377
488655.313
488694.984
488702.427
488706.634
488729.774
488742.236
488746.944
488753.451

98452.130
98434.695
98420.624
98365.051
98373.619
98398.498
98401.476
98407.392
98427.671
98437.347
98456.505
98460.815
98473.410
98501.038
98498.701
98475.267
98486.380
98495.869
98496.000
98489.479
98482.443
98484.018
98483.619
98482.533
98485.350
98491.064

1.427
1.770
1.863
1.450
1.435
1.629
1.675
2.120
2.641
2.697
2.510
1.866
1.480
1.760
2.873
1.427
2.367
2.841
3.040
2.656
2.469
1.671
1.235
1.590
1.611
0.830

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 S32 S33 17.620 0.600 4.070 3.950 0.120 146.8 225 5.27 50.0

1.000 1.077 42.8 7.2 1.202 1.470 0.040 0.0 62 0.802

1.001 S33 S34 15.053 0.600 3.875 3.770 0.105 143.4 300 5.46 50.0

1.001 1.311 92.7 13.5 1.470 1.563 0.075 0.0 77 0.943

1.002 S34 S13 15.386 0.600 3.770 3.400 0.370 41.6 300 5.57 50.0

1.002 2.445 172.8 18.1 1.563 1.745 0.100 0.0 65 1.597

2.000 S35 S36 10.863 0.600 4.050 3.940 0.110 98.8 225 5.14 50.0

2.000 1.315 52.3 4.4 1.225 1.210 0.024 0.0 44 0.801

2.001 S36 S37 25.450 0.600 3.940 3.785 0.155 164.2 225 5.55 50.0

2.001 1.017 40.5 7.9 1.210 1.329 0.043 0.0 67 0.793

2.002 S37 S13 10.373 0.600 3.710 3.400 0.310 33.5 300 5.62 50.0

2.002 2.727 192.7 11.3 1.329 1.745 0.062 0.0 49 1.512

3.000 S12 S13 8.849 0.600 3.440 3.400 0.040 221.2 300 5.14 50.0

3.000 1.053 74.4 0.0 1.375 1.745 0.000 0.0 0 0.000

1.003 S13 S14 34.776 0.600 3.325 3.210 0.115 302.4 375 6.18 50.0

1.003 1.036 114.5 31.8 1.745 2.191 0.176 0.0 134 0.890

1.004 S14 S15 16.985 0.600 3.135 3.090 0.045 377.4 450 6.45 50.0

1.004 1.040 165.4 31.8 2.191 2.247 0.176 0.0 133 0.810

1.005 S15 S16 24.481 0.600 3.090 3.025 0.065 376.6 450 6.84 50.0

1.005 1.041 165.6 31.8 2.247 1.985 0.176 0.0 133 0.811

1.006 S16 S17 7.016 0.600 2.950 2.935 0.015 467.7 525 6.95 50.0

1.006 1.029 222.7 31.8 1.985 1.341 0.176 0.0 133 0.738

1.007 S17 Headwall 10 19.705 0.600 2.935 2.890 0.045 437.9 525 7.26 49.2

1.007 1.064 230.3 31.2 1.341 0.955 0.176 0.0 129 0.752

1.008 Headwall 10 Headwall 12 14.824 0.600 2.890 2.780 0.110 134.8 525 7.39 48.7

1.008 1.927 417.2 31.0 0.955 1.065 0.176 0.0 96 1.149

4.000 S43 S44 35.215 0.600 3.470 3.390 0.080 440.2 525 5.55 50.0

4.000 1.061 229.7 1.2 1.235 2.348 0.006 0.0 27 0.283

4.001 S44 S45 7.123 0.600 3.390 3.370 0.020 356.2 525 5.65 50.0

4.001 1.181 255.6 1.2 2.348 2.316 0.006 0.0 25 0.303

5.000 S51 S52 11.142 0.600 4.410 3.740 0.670 16.6 225 5.06 50.0

5.000 3.224 128.2 3.6 1.202 2.142 0.020 0.0 26 1.434

5.001 S52 S45 10.392 0.600 3.740 3.670 0.070 148.5 225 5.22 50.0

5.001 1.071 42.6 7.8 2.142 2.316 0.043 0.0 65 0.816

4.002 S45 S46 12.936 0.600 3.370 3.340 0.030 431.2 525 5.85 50.0

4.002 1.072 232.1 8.9 2.316 2.515 0.049 0.0 69 0.526

4.003 S46 S47 40.204 0.600 3.340 3.240 0.100 402.0 525 6.46 50.0

4.003 1.111 240.4 8.9 2.515 2.131 0.049 0.0 68 0.540
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Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

4.004 S47 S48 10.242 0.600 3.240 3.210 0.030 341.4 525 6.60 50.0

4.004 1.206 261.1 8.9 2.131 1.944 0.049 0.0 65 0.571

4.005 S48 S49 4.492 0.600 3.210 3.200 0.010 449.2 525 6.67 50.0

4.005 1.050 227.3 8.9 1.944 1.146 0.049 0.0 70 0.518

4.006 S49 Headwall 11 23.143 0.600 3.200 3.135 0.065 356.0 525 7.00 50.0

4.006 1.181 255.7 8.9 1.146 0.710 0.049 0.0 66 0.564

4.007 Headwall 11 Headwall 12 12.510 0.600 3.135 2.780 0.355 35.2 525 7.05 49.8

4.007 3.782 818.6 8.9 0.710 1.065 0.049 0.0 38 1.278

1.009 Headwall 12 S18 5.486 0.600 2.780 2.765 0.015 365.7 525 7.47 48.5

1.009 1.165 252.2 47.2 1.065 1.086 0.269 0.0 153 0.902

1.010 S18 Ouƞall 1 8.659 0.600 2.765 2.700 0.065 133.2 225 7.60 48.1

1.010 1.131 45.0 46.8 1.386 0.605 0.269 0.0 196 1.277

SimulaƟon Seƫngs

Rainfall Methodology
Summer CV

Winter CV

FEH-22
1.000
1.000

Analysis Speed
Skip Steady State

Drain Down Time (mins)

Detailed
x
4600

AddiƟonal Storage (m³/ha)
Check Discharge Rate(s)

Check Discharge Volume

20.0
x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440 2160

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

100 45 0 0

Node Ouƞall 1 Surcharged Ouƞall

Overrides Design Area
Overrides Design AddiƟonal InŇow

x
x

Depression Storage Area (m²)
Depression Storage Depth (mm)

0
0

Evapo-transpiraƟon (mm/day) 0

Applies to All storms

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

0 0.450 8640 0.450

Node S18 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
x
2.765
0.800
1.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0049-1000-0800-1000
0.075
1200

Node Headwall 12 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

Invert Level (m)
Time to half empty (mins)

2.780
3000

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000
0.100
0.200

153.3
166.9
181.4

0.0
0.0
0.0

0.300
0.400
0.500

196.4
212.0
228.1

0.0
0.0
0.0

0.600
0.700
0.800

244.9
262.2
280.0

0.0
0.0
0.0

0.900
1.000
1.100

298.5
317.5
337.0

0.0
0.0
0.0

1.200
1.300
1.400

357.2
377.9
399.2

0.0
0.0
0.0

1.500
1.590

421.0
441.1

0.0
0.0
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.38%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S32 10 4.230 0.160 33.7 0.3186 0.0000 OK

15 minute summer S32 1.000 S33 33.1 1.151 0.774 0.5082

15 minute summer S33 10 4.071 0.196 62.7 0.3570 0.0000 OK

15 minute summer S33 1.001 S34 62.4 1.483 0.674 0.6631

15 minute summer S34 10 3.934 0.164 83.9 0.2305 0.0000 OK

15 minute summer S34 1.002 S13 84.8 1.711 0.491 0.8454

15 minute summer S35 10 4.154 0.104 20.5 0.1834 0.0000 OK

15 minute summer S35 2.000 S36 20.3 0.798 0.389 0.2776

15 minute summer S36 11 4.116 0.176 36.7 0.2988 0.0000 OK

15 minute summer S36 2.001 S37 36.1 1.138 0.891 0.8056

15 minute summer S37 10 3.815 0.105 51.6 0.1747 0.0000 OK

15 minute summer S37 2.002 S13 51.5 1.367 0.267 0.4791

2160 minute winter S12 2100 3.743 0.303 0.0 0.3431 0.0000 SURCHARGED

2160 minute winter S12 3.000 S13 0.1 -0.007 0.001 0.6231

2160 minute winter S13 2100 3.743 0.418 4.4 0.6519 0.0000 SURCHARGED

2160 minute winter S13 1.003 S14 4.3 0.485 0.037 3.8357

2160 minute winter S14 2100 3.743 0.608 4.3 0.8706 0.0000 SURCHARGED

2160 minute winter S14 1.004 S15 4.1 0.372 0.025 2.6912

2160 minute winter S15 2100 3.743 0.653 4.1 0.9350 0.0000 SURCHARGED

2160 minute winter S15 1.005 S16 4.0 0.364 0.024 3.8789

2160 minute winter S16 2100 3.743 0.793 4.0 1.4020 0.0000 SURCHARGED

2160 minute winter S16 1.006 S17 3.8 0.255 0.017 1.5157

2160 minute winter S17 2100 3.743 0.808 3.8 1.4285 0.0000 SURCHARGED

2160 minute winter S17 1.007 Headwall 10 3.7 0.304 0.016 4.2569

2160 minute winter Headwall 10 2100 3.743 0.853 3.7 0.0000 0.0000 SURCHARGED

2160 minute winter Headwall 10 1.008 Headwall 12 3.7 0.488 0.009 3.2025

2160 minute winter S43 2100 3.743 0.273 0.2 0.5033 0.0000 OK

2160 minute winter S43 4.000 S44 0.2 0.169 0.001 4.7231

2160 minute winter S44 2100 3.743 0.353 0.2 0.6246 0.0000 OK

2160 minute winter S44 4.001 S45 0.2 0.078 0.001 1.1359

15 minute summer S51 10 4.465 0.055 16.7 0.0933 0.0000 OK

15 minute summer S51 5.000 S52 16.6 0.827 0.130 0.2280

15 minute summer S52 10 3.917 0.177 36.3 0.2348 0.0000 OK

15 minute summer S52 5.001 S45 35.8 1.139 0.841 0.3266

2160 minute winter S45 2100 3.743 0.373 1.3 0.6599 0.0000 OK

2160 minute winter S45 4.002 S46 1.3 0.287 0.006 2.2147

2160 minute winter S46 2100 3.743 0.403 1.3 0.7129 0.0000 OK

2160 minute winter S46 4.003 S47 1.2 0.276 0.005 7.8613

2160 minute winter S47 2100 3.743 0.503 1.2 0.8895 0.0000 OK

2160 minute winter S47 4.004 S48 1.2 0.267 0.005 2.1969

2160 minute winter S48 2100 3.743 0.533 1.2 0.9425 0.0000 SURCHARGED

2160 minute winter S48 4.005 S49 0.9 0.256 0.004 0.9704

2160 minute winter S49 2100 3.743 0.543 1.1 0.9602 0.0000 SURCHARGED

2160 minute winter S49 4.006 Headwall 11 1.1 0.349 0.004 4.9996

2160 minute winter Headwall 11 2100 3.743 0.608 5.1 0.0000 0.0000 SURCHARGED

2160 minute winter Headwall 11 4.007 Headwall 12 -4.0 0.342 -0.005 2.7026

2160 minute winter Headwall 12 2100 3.743 0.963 7.6 219.6135 0.0000 SURCHARGED

2160 minute winter Headwall 12 1.009 S18 1.0 0.089 0.004 1.1852

2160 minute winter S18 2100 3.743 0.978 1.0 1.7288 0.0000 SURCHARGED

2160 minute winter S18 1.010 Ouƞall 1 0.9 0.023 0.021 0.3444 270.6

15 minute summer Ouƞall 1 1 3.150 0.450 0.9 0.0000 0.0000 OK
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