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Wallingford UK SuDS Greenfield runoff rate estimation tool to estimate Qbar 
for their site: https://www.uksuds.com/drainage-calculation-
tools/greenfield-runoff-rate-estimation 

2.1.14 

Attenuation: If an attenuation system is proposed it should, where possible, 
not be located under the internal roads but in/under open space or parking 
areas. Attenuation systems must be inline. The preference is for attenuation 
systems that allow for infiltration and/or treatment within the site. The 
Scheme Designer should note that certain landscaping items, such as trees, 
may not be compatible with attenuation systems. The Scheme Designer 
must provide fully dimensioned plans and sections of the attenuation storage 
system. All relevant inlet and outlet levels, dimensioned clearances between 
other utilities, and actual depths of cover to the system should be provided. 
Details of the proposed inlet and outlet manholes and arrangements to 
facilitate draw down and maintenance should also be provided. Scheme 
Designers are recommended to use the HR Wallingford UK SuDS Surface 
water storage volume estimation tool to estimate the attenuation storage 
required for their site: https://www.uksuds.com/drainage-calculation-
tools/surface-water-storage. 

Highlighted as part of 
Section 2.9    of this 

audit. 

2.1.15 
Green Roof: The proposal must meet the requirements of Appendix 7.2: 
Green Roof Policy of the County Development Plan 2022-2028. 

Y  

2.1.16 

Interception and Treatment: The Scheme Designer must demonstrate that 
required interception and/or treatment of surface water run-off is achieved 
in accordance with GDSDS policy. To be in compliance with GDSDS Volume 
2 Section 6.3.3 Table 6.3 Criterion 1, interception of the first 5-10mm is 
required. If interception of first 5-10mm can’t be achieved, then treatment of 
first 15mm is required. 

Y  

2.1.17 

Maintenance: Scheme Designers must submit a post-construction 
maintenance specification and schedule for the drainage system, including 
SuDS measures and attenuation system to dlrcc for approval. This 
maintenance specification and schedule must be included in the Safety File. 

Y  

2.1.18 
New Connections: Prior to submission of the planning application, the 
Scheme Designer must obtain the sewer network records from DLRCC and 
assess if a new connection to the public sewer is technically feasible.  

Highlighted as part of 
Section 2.4 of this 
audit 
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2.2 Surface Cover Type Table 

Table 2-2 Surface Cover Type - Completed by Scheme Designer 

Surface Cover Type   Area (m2)  

Wetland or open water (semi-natural; not chlorinated) maintained or established on site. 1,318m2 

Semi-natural vegetation (e.g. hedgerows, trees, woodland, species-rich grassland) 
maintained or established on site. 

3,631 m2 

Reuse of existing soils and seed source to develop vegetation cover 4,625 m2 

Standard trees planted in connected tree pits with a minimum soil volume equivalent to 
at least two thirds of the projected canopy area of the mature tree. 

103no. 

Standard trees planted in pits with soil volumes less than two thirds of the projected 
canopy area of the mature tree. 

77no. 

Intensive green roof or vegetation over structure. Substrate minimum settled depth of 
150mm. 

201 m2 

Non intensive Brown Roof (Biodiversity Roof). Substrate minimum settled depth of 
150mm. Design will be site specific and developed by a suitably qualified ecologist. 

N/A 

Extensive green roof with substrate of minimum settled depth of 80mm (or 60mm 
beneath vegetation blanket) 

N/A 

Extensive green roof of sedum mat or other lightweight systems 3,107 m2 

Green wall –modular system or climbers rooted in soil. N/A 

Rain gardens and other vegetated sustainable drainage elements. 5,848 m2 

Flower-rich perennial planting. 4,130 m2 

Hedges (line of mature shrubs one or two shrubs wide). 61 m2 

Hedgerows or double hedgerow of native species (may have an associated ditch and 
bank) 

431 m2 

Groundcover planting. N/A 

Amenity grassland entire area or sections managed for lesser mowing frequencies for 
pollinators (e.g. six week meadow) 

8,152 m2 

Amenity grassland (species-poor, regularly mown lawn). 4,799 m2 

Water features (chlorinated) or unplanted detention basins. 1,318 m2 

Permeable paving. 2,981 m2 

Sealed surfaces (e.g. concrete, asphalt, waterproofing, stone) 17,845 m2 

Blue roof N/A 
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2.3 Utility Clash Checks 

Problem: The Scheme Designer must undertake a utilities clash check to ensure all utilities’ vertical and 
horizontal separation distances can be provided throughout the scheme. The Scheme Designer should 
demonstrate this with cross-sections at critical locations such as junctions, site thresholds and connection 
points to public utilities. 

Recommendation: Scheme designer to ensure minimum separation distances (i.e. between storm and foul 
sewer and/or watermains) are in accordance with the Uisce Eireann Code of Practice. 

2.4 New Connections / Modifications to Existing Storm Channel 

Problem: It is noted that the surface water generated within the development is proposed to outfall to the 
existing culvert under the M11 Motorway. Additionally, a new culvert is proposed to convey runoff within 
the existing open drain under the new carriageway 

Recommendation: It is recommended that the Scheme Designer confirms the ownership of the existing 
culvert and open drain. In addition, the Scheme Designer shall obtain all necessary permissions and 
approvals for any proposed discharge to, or modification of, the existing drainage infrastructure. 

2.5 SUDS – Catchpit/Silt Trap Manhole 

Problem: It is noted that there is no catchpit/silt trap within the manhole immediately upstream of the 
Regional Attenuation Pond. Catchpit manholes serve as a pre-treatment device to trap silt, grit, and debris 
before they can enter and clog the storage system and the flow control devices located downstream.  

Recommendation: It is recommended that the scheme designer considers providing a catchpit manhole 
upstream of the Regional Attenuation Pond. 

2.6 SUDS – Network Connectivity 

Problem: From the ‘Proposed Storm Drainage Overall Plan’, some tree pits appear to be standalone 
drainage systems with no connectivity to the surface water network. However, the Typical SuDS Details 
drawing indicates these features with overflow systems/outlet pipes.  

Recommendation: Scheme designer to clarify and/or rectify where necessary. 

2.7 Infiltration 

Problem: From the provided documentation, it is noted that the SuDS measures will discharge to ground. 
The Site Investigation Report indicates that groundwater levels of 0.9–2.2 m were encountered which make 
infiltration not suitable. Furthermore, the CIRIA C753 SuDS Manual stipulates that the formation level of 
SuDS features shall not be within 1000mm of the ground water table. 

Recommendation: The scheme designer must ensure that an impermeable liner shall be installed at the 
base and sides of the build-up of the SuDS measures to prevent groundwater ingress or egress. 

2.8 Discharge Rate 

Problem: It is noted on the ‘Proposed Storm Drainage Overall Plan’ that the Proposed Flow Control Manhole 
S-51 shows a controlled discharge rate (Qmax) of 24.8l/s. However, Table 2-1 from the SWIA Report indicates 
the controlled outflow as 27.1 l/s.  

Recommendation: Scheme designer to clarify and/or rectify where necessary.  
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2.9 Document Coordination 

Problem: The ‘Standard Construction Details’ drawing shows manholes S40 and S41 as the inlet and outlet 
points of the proposed Attenuation Tank A. However, these manholes are shown as part of the future 
development network in the ‘Proposed Storm Drainage Overall Plan’. 

Recommendation: Scheme designer to clarify and/or rectify where necessary.  

2.10 Petrol Interceptor  

Problem: Typical details for a Petrol Interceptor have been provided in the ‘Standard Construction Details’ 
drawing. However, this feature is not indicated on the ‘Proposed Storm Drainage Overall Plan’.  

Recommendation: The Scheme designer to clarify and/or rectify. If the petrol Interceptor is proposed, the 
scheme designer is to verify that the Petrol Interceptor is sized to accommodate the contributing 
catchment areas and anticipated peak flow rates. Furthermore, the required drop across the Petrol 
Interceptor must be allowed for in the surface water long-section.  

2.11 Drainage Layout Arrangement 

Problem: It is noted that some stormwater pipes are connected in a direction opposing the primary flow 
of the main drainage line, which may hinder hydraulic efficiency. i.e. angle between inlet pipe and direction 
of flow is less than 90 degrees.  

Recommendation: It is recommended that the scheme designer ensures that the drainage network layout 
is in accordance with the Uisce Eireann Wastewater Code of Practice (3.5.13) throughout the scheme. 

“The angle between any inlet pipe to a Manhole and the outlet pipe from the Manhole shall not be 
less than 90 degrees, i.e., the inlet flow from any inlet pipe should not run counter to the outlet flow 
direction and suitably profiled benching shall be provided to ensure smooth flow conditions”. 

2.12 Undefined Line Types 

Problem: It is noted on the ‘Proposed Storm Drainage Overall Plan’ that some line types which show 
connections to the main line storm drainage system are not defined.  
Recommendation: It is recommended that the scheme designer ensures that all line types are defined in 
the legend of the drainage plan. 
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Appendix A Stage 1 Stormwater Audit Feedback Form



   STORMWATER AUDIT FEEDBACK FORM 

Ref: 262197 Stage 1 Stormwater Audit Sheet 1 of 4 
AtkinsRéalis - Baseline / Référence 

 

Scheme Title: Old Connaught Phase 1 

Audit Stage: 1 Audit Completed: 21/07/2026 Project Ref: 262197 

 

Paragraph No. in 
Surface Water 
Audit Report 

Issue Accepted 
(Yes/No) 

Recommended 
Measure 
Accepted 
(Yes/No) 

Alternative Measures 
(described) 

[or reason problem not accepted] 

Alternative 
Measures 

Accepted by 
Auditors 
(Yes/No) 

2.3 Yes Yes 

Utility clash and separation checks have been completed as part of the design process and 
comply with the Uisce Éireann Code of Practice. The design has been submitted to Uisce 
Éireann for Design Conformance review, which includes an independent assessment of utility 
separations and clashes. A Statement of Design Acceptance (SoDA) Letter will accompany the 
planning application to confirm compliance with and acceptability of the design. 
 

 

2.4 Yes Yes 

The ownership of the existing culvert and open drain has been identified as part of the design 
development process. The open drain is within the land owners and DLRCC ownership. Any 
required permissions, consents, and approvals associated with discharge to, or modification 
of, the existing drainage infrastructure will be obtained from the relevant asset owners and 
statutory authorities prior to construction. The proposed works will be carried out in 
accordance with the requirements of the approving authorities.Section 50 application will be 
lodged following grant of planning 
 

 

2.5 Yes Yes 

The recommendation has been incorporated into the design. A catchpit/Silt trap manhole has 
now been provided upstream of the Regional Attenuation Pond, and this amendment is 
reflected in the updated drawings issued as part of the resubmission. Please refer to drawing 
ATK-ZZ-ZZ-DR-CE-900501 Proposed Storm Drainage Layout - Sheet 1. 
 

 

2.6 Yes Yes 

The recommendation has been incorporated into the design, and the tree pit drainage 
connectivity and overflow arrangements are now clearly shown on the revised drawings issued 
with the resubmission. Please refer to drawings ATK-ZZ-ZZ-DR-CE-900501 Proposed Storm 
Drainage Layout - Sheet 1 ATK-ZZ-ZZ-DR-CE-900502 Proposed Storm Drainage Layout - Sheet 
2 
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   STORMWATER AUDIT FEEDBACK FORM 

Ref: 262197 Stage 1 Stormwater Audit Sheet 2 of 4 
AtkinsRéalis - Baseline / Référence 

Paragraph No. in 
Surface Water 
Audit Report 

Issue Accepted 
(Yes/No) 

Recommended 
Measure 
Accepted 
(Yes/No) 

Alternative Measures 
(described) 

[or reason problem not accepted] 

Alternative 
Measures 

Accepted by 
Auditors 
(Yes/No) 

2.7 Yes Yes 

The recommendation has been considered within the design. It should be noted that 
infiltration-based SuDS measures are proposed only in specific areas of the site that have been 
identified as suitable for infiltration. Within these areas, where groundwater levels are found 
to be such that the required separation distance cannot be achieved, impermeable liners will 
be provided to the base and sides of the affected SuDS features to prevent groundwater 
ingress or egress and ensure compliance with relevant guidance. This clarification has been 
incorporated into Section 5.5.2 of the Stormwater Impact Assessment Report. 
 

 

2.8 Yes Yes 

The discrepancy between the Qmax value shown on the Proposed Storm Drainage Overall Plan 
and Table 2-1 of the SWIA Report has now been resolved. Drawing  ATK-ZZ-ZZ-DR-CE-900501 
Proposed Storm Drainage Layout - Sheet 1has been updated to ensure consistency across all 
project information. 
 

 

2.9 Yes Yes 

The recommendation has been taken on board. The drawings have been updated to ensure 
consistency between the Standard Construction Details drawing and the Proposed Storm 
Drainage Overall Plan. The revised drawings ATK-ZZ-ZZ-DR-CE-900501 Proposed Storm 
Drainage Layout - Sheet 1ATK-ZZ-ZZ-DR-CE-900502 Proposed Storm Drainage Layout - Sheet 
2, ATK-ZZ-ZZ-DR-CE-909008 Standard Construction Details Sheet 8 reflect these updates have 
been submitted as part of the updated design package. 
 

 

2.10 Yes Yes 

Comment noted. The recommendation has been accepted. There is no Petrol Interceptor 
proposed as part of the surface water drainage scheme. Accordingly, the Petrol Interceptor 
detail has been removed from the ATK-ZZ-ZZ-DR-CE-909002 Standard Construction Details 
Sheet 2drawing to ensure consistency with the Proposed Storm Drainage Overall Plan. 
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   STORMWATER AUDIT FEEDBACK FORM 

Ref: 262197 Stage 1 Stormwater Audit Sheet 3 of 4 
AtkinsRéalis - Baseline / Référence 

Paragraph No. in 
Surface Water 
Audit Report 

Issue Accepted 
(Yes/No) 

Recommended 
Measure 
Accepted 
(Yes/No) 

Alternative Measures 
(described) 

[or reason problem not accepted] 

Alternative 
Measures 

Accepted by 
Auditors 
(Yes/No) 

2.11 Yes Yes 

Comment noted. The recommendation has been reviewed and addressed. The storm drainage 
network layout has been revised, where necessary, to ensure compliance with Section 3.5.13. 
These amendments are reflected in the updated Proposed Storm Drainage Overall Plan, ATK-
ZZ-ZZ-DR-CE-900500 Proposed Storm Drainage - Overall Layout Plan which has been submitted 
as part of this revised submission package, 
 

 

2.12 Yes Yes  

The drainage drawings have been reviewed and the undefined line types identified on the 
Proposed Storm Drainage Overall Plan have now been clarified. The legend has been updated 
to ensure that all line types and drainage connections are clearly defined and accurately 
represented.This issue has been rectified and is reflected in the updated drawings submitted 
as part of this revised submission package. Refer to drawings ATK-ZZ-ZZ-DR-CE-900500 
Proposed Storm Drainage - Overall Layout Plan, ATK-ZZ-ZZ-DR-CE-900501 Proposed Storm 
Drainage Layout - Sheet 1, ATK-ZZ-ZZ-DR-CE-900502 Proposed Storm Drainage Layout - Sheet 
2 for the amendments made.  
 

 

 
 
 

Signed:  (Design Team Project Manager) Date:  
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 (Auditor) Date: 17/07/2026 
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S-20
CL:44.368
IL:42.414

S-21
CL:42.375
IL:40.134 S-22

CL:40.413
IL:37.200

S-23
CL:38.579
IL:35.227

S-24
CL:36.023
IL:32.775

S-25
CL:34.415
IL:30.967

S-26
CL:32.091
IL:28.566

S-27
CL:29.974
IL:27.000

S-28
CL:27.375
IL:24.700

S-40
CL:18.915
IL:17.834

S-41
CL:19.338
IL:17.789

S-42
CL:20.077
IL:18.172

S-43
CL:19.536
IL:17.988

S-44
CL:19.552
IL:17.758

S-45
CL:19.574
IL:17.735

S-46
CL:20.760
IL:18.926

S-47
CL:20.742
IL:18.713

S-48
CL:21.127
IL:18.536

S-49
CL:19.974
IL:18.322

S-50
CL:19.831
IL:18.208

S-45_IN
CL:19.633
IL:17.710

S-60
CL:43.992
IL:42.482

S-61
CL:43.874
IL:41.759

S-62
CL:43.798
IL:41.162

S-63
CL:44.160
IL:42.735

S-64
CL:43.975
IL:41.481

S-65
CL:43.511
IL:41.016

S-66
CL:42.011
IL:40.432

S-67
CL:42.721
IL:41.191 S-68

CL:41.770
IL:40.325

S-69
CL:41.097
IL:39.597

S-70
CL:40.570
IL:38.631

S-71
CL:40.670
IL:38.497

S-72
CL:40.844
IL:38.478

S-73
CL:40.587
IL:37.500

S-74
CL:40.688
IL:36.726

S-75
CL:40.559
IL:35.500

S-76
CL:38.844
IL:34.717

S-77
CL:36.556
IL:33.000

S-78
CL:32.722
IL:31.222

S-79
CL:34.107
IL:30.650

S-80
CL:31.792
IL:29.361

S-81
CL:30.431
IL:28.399

S-82
CL:28.757
IL:27.344

S-83
CL:33.762
IL:31.250

S-84
CL:32.362
IL:29.753

S-85
CL:30.462
IL:28.346

S-86
CL:28.703
IL:26.000

S-87
CL:27.328
IL:24.890

S-88
CL:25.636
IL:23.819

S-89
CL:29.879
IL:27.200

S-90
CL:26.966
IL:25.170

S-91
CL:26.520
IL:25.026

S-92
CL:24.796
IL:22.996

S-93
CL:23.656
IL:21.682

S-94
CL:23.346
IL:21.323

S-95
CL:29.637
IL:28.395

S-96
CL:28.686
IL:27.357

S-97
CL:28.444
IL:26.722

S-98
CL:28.155
IL:25.801

S-99
CL:26.576
IL:24.564

S-100
CL:25.430
IL:24.417

S-101
CL:25.505
IL:23.849

S-102
CL:24.817
IL:23.242

S-103
CL:24.004
IL:22.150

S-104
CL:23.109
IL:21.309

S-105
CL:23.225
IL:21.124

S-106
CL:26.724
IL:25.074

S-107
CL:26.006
IL:24.125

S-108
CL:25.341
IL:23.090

S-109
CL:24.101
IL:22.128

S-110
CL:23.280
IL:20.707

S-55
CL:19.586
IL:17.860

S-56
CL:19.543
IL:17.843

S-57
CL:19.159
IL:17.762

S-58
CL:19.255
IL:17.667

D
K

REGIONAL ATTENUATION POND.
CIVIL AND LANDSCAPE DETAILS TO BE CONFIRMED. PROPOSED

VOLUME PROVIDED TO CATER FOR PHASE 1  WITH A TOTAL
VOLUME OF 1312M³ (+20% FOR CC AND 10% FOR URBAN GROWTH).

MAXIMUM DISCHARGE RATE = 27.1L/S.
NOTE : THIS DOES NOT ALLOW FOR STORM WATER FLOWS FROM

THE PHASE 2 AND WIDER LAP LANDS.

Extensive
Green
Roof

Extensive
Green
Roof

Extensive
Green
Roof

S-1
CL:20.630
IL:19.123

S-2
CL:21.052
IL:19.034

S-3
CL:20.300
IL:19.268

S4
CL : 20.681
IL IN : 19.149M (S3)
IL IN : 18.931 M(S2)
IL OUT : 18.931M

S-5
CL:21.521
IL:18.896

S-6
CL:21.830
IL:18.806

S-7
CL:20.552
IL:19.277

S-8
CL:21.394
IL:19.172

S-9
CL:22.038
IL:19.092

S-10
CL:22.S10
CL : 22.336
IL IN : 18.777 (S6)
IL IN : 19.014 (S9)
IL OUT : 18.777336
IL:18.777

S-11
CL:21.717
IL:18.695

S-12
CL:21.317
IL:18.413

S-13
CL:21.075
IL:18.389

S-14
CL:20.815
IL:18.361

S-15
CL:20.627
IL:18.342

S-16
CL:20.724
IL:18.258

S-17
CL:21.157
IL:18.579

S18
CL : 20.988
IL IN : 18.237 (S16)
IL IN : 18.520 (S17)
IL OUT : 18.168

S-19
CL:21.311
IL:18.151

S-29
CL:25.252
IL:21.950 S-30

CL:22.643
IL:20.335

S31
CL : 21.359
IL IN : 19.745 (S30)
IL IN : 18.083 (S19)
IL OUT : 18.083M

S-32
CL:20.991
IL:18.064

S-32_OUT
CL:20.705
IL:18.054

S-33
CL:20.992
IL:19.567

S-34
CL:21.308
IL:18.687

S-35
CL : 20.634
IL IN :  18.843M (S39)
IL IN : 19.264M   (S33)
IL OUT : 18.843M

S-36
CL:20.609
IL:19.263

S-37
CL:20.500
IL:19.375

S-39
CL:20.200
IL:19.000

S-51
CL:20.917
IL:18.104

S-52
CL:20.696
IL:18.063

S-53
CL:19.908
IL:17.942

S-54
CL:19.871
IL:17.841

S-59
CL:19.555
IL:17.626

S-59_OUT
CL:19.731
IL:17.606

S-111
CL:21.773
IL:20.348

S-112
CL:21.922
IL:20.096

S-113
CL:22.020
IL:20.055

S-114
CL:22.139
IL:19.951

S-115
CL:21.665
IL:20.240

S116
CL : 22.352
IL IN : 19.918M (S115)
IL IN : 19.943M (S114)
IL OUT : 19.768M

S-117
CL:22.569
IL:19.693

S-118
CL:22.554
IL:19.680

S-119
CL:22.547
IL:19.606

S-120
CL:21.328
IL:19.903

S-121
CL:22.401
IL:19.541

S122
CL : 22.467
IL IN : 19.455 M (S121)
IL IN : 19.510M(S 119)
IL IN : 20.481M (S 110)
IL OUT : 19.005

S-123
CL:22.549
IL:18.992

S-124
CL:22.743
IL:18.928

S-125
CL:22.837
IL:18.916

S-126
CL:21.489
IL:19.989

S-127
CL : 22.562
IL IN : 19.839M (S126)
IL IN : 18.881 (S125)
IL OUT : 18.881

S-128
CL:24.798
IL:21.750

S-129
CL:23.922
IL:21.520

S-130
CL:23.484
IL:21.385

S-131
CL:23.243
IL:21.365

S-132
CL:22.500
IL:19.206

S-134
CL  21.79
IL : 19.06
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STORMTECH MC3500
UNDERGROUND ATTENUATION
DEPTH : 18280mm -
VOLUME : 1350m³
AREA : 1236m²
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PROPOSED STORM DRAINAGE
OVERALL LAYOUT PLAN
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CONTROL
CHAMBER
Qmax 27.1l/sec
1.750m Head
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S-46
CL:20.760
IL:18.926

S-47
CL:20.742
IL:18.713

S-48
CL:21.127
IL:18.536

REGIONAL ATTENUATION POND.
CIVIL AND LANDSCAPE DETAILS TO BE CONFIRMED. PROPOSED

VOLUME PROVIDED TO CATER FOR PHASE 1  WITH A TOTAL
VOLUME OF 1312M³ (+20% FOR CC AND 10% FOR URBAN GROWTH).

MAXIMUM DISCHARGE RATE = 27.1L/S.
NOTE : THIS DOES NOT ALLOW FOR STORM WATER FLOWS FROM

THE PHASE 2 AND WIDER LAP LANDS.

S31
CL : 21.359
IL IN : 19.745 (S30)
IL IN : 18.083 (S19)
IL OUT : 18.083M

S-32
CL:20.991
IL:18.064

S-32_OUT
CL:20.705
IL:18.054

S-51
CL:20.917
IL:18.104

S-52
CL:20.696
IL:18.063
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A
900503

A
900503

150mm
TOPSOIL

INSITU CONCRETE
HEAD WALL & FIN
WALLS

100 Year Storm Event + 30%
Climate Change
(360 Minute Critical Storm)

30 Year Storm Event + 30%
Climate Change
(1440 Minute Critical Storm)

STAINLESS STEEL MESH
BASKET FILLED WITH
80-150MM AGGREGATE
OUTFALL PROTECTION

FLOW
DIRECTION

+20.705m

+18.054m

1:4
SIDE SLOPE

1:4
SIDE SLOPE

1:4
SIDE SLOPE

1:4
SIDE SLOPE

+18.054m

+20.850m

+18.554m

+19.604m
+19.780m

+19.980m

+18.104m

GALV M.S. ANTI-RODENT
MESH PROTECTION

900mm Ø DISCHARGE
PIPE TO ATTENUATION
POND

SECTION A-A OF THE REGIONAL ATTENUATION POND

Max Storage
Volume
1312m3
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RESIDENTIAL
BIN STORE

####m² WATER
TANK &

SPRINKLER
ROOM
####m²

2-6 YEAR OLD
(21 SPACES)

####m²

2-6 YEAR OLD
(32 SPACES)

####m²

1-2 YEAR OLD
(26 SPACES)

####m²

0-1 YEAR OLD
(18 SPACES)

####m²

BIN STORE (CRECHE)
####m²

ENTRANCE ####m²

ACCESSIBLE
WC

###m²
OFFICE
####m²

KITCHEN
AREA
###m²

LAUNDRY
AREA
###m²

BUGGY/COAT
STORE
###m²

CARGO BIKE
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AOV Upstand Detail - Sedum Covering1

Gravel fill around AOV upstand

Roof membrane turned up and
sealed under AOV to inside face of
concrete upstand

Colt AXS 140 1m² (tbc) with
preformed metal flashing

FoamGlas G2 T4 cut to suit to form
thermally sound  upstand

GREEN/ SEDUM ROOF BUILD-UP:

Green roof build up on
XPS insulation on

Monolithic, cold liquid applied, elastometric
waterproof system (Green Dash) on

Reinforced concrete slab

U-Value to be achieved 0.18
W/m²K

1501250 required throat width

50
0

25
0

35

1625

250

AOV Upstand Detail - Sedum Covering2

Pr_20_31_04_48
Gravel fill around AOV upstand

Roof membrane turned up and sealed under
AOV to inside face of concrete upstand

Crossflow Optima Ventilator
with preformed metal flashing

FoamGlas G2 T4 cut to suit to form thermally
sound  upstand. Foamglass requirement tbc
pending thermal modeling results

GREEN/ SEDUM ROOF BUILD-UP:

Ss_45_40_47_28
Green roof build up on

XPS insulation on
Monolithic, cold liquid applied,

elastometric waterproof system (Green
Dash) on

Reinforced concrete slab
U-Value to be achieved 0.18
W/m²K

35mm PIR upstand insulation

1501250 required throat width
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0

25
0

35
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GENERAL NOTES

1. ALL DIMENSIONS ARE IN METRES UNLESS NOTED
OTHERWISE

2. ONLY WRITTEN DIMENSIONS SHALL BE USED. NO
DIMENSIONS SHALL BE SCALED FROM THE DRAWINGS

3. ALL LEVELS ARE IN METRES AND ARE TO MALIN HEAD
DATUM

4. ALL COORDINATES ARE IN METRES AND ARE TO IRISH
TRANSVERSE MERCATOR

5. DRAWINGS ARE TO BE READ IN CONJUNCTION WITH THE
SPECIFICATION
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LEGEND

EXTENSIVE GREEN ROOF

EXTENSIVE GREEN ROOF BUILD UP

PRE CULTIVATED SEDUM BLANKET

EXTENSIVE ROOF GARDEN SOIL MIX 150mm

VLF150 FILTRATION FLEECE 1.5mm THICK

DEC25 DRAINAGE & RESERVOIR LAYER 25mm THICK

4mm UNOSINT ROOT RESISTANT CAP SHEET

4mm TOP/S BASE SHEET

ULU300 PROTECTIVE/RESERVOIR FLEECE 2.5mm

100mm PARATORCH INSULATION BOARD

2mm VAPOBAR VAPOUR CONTROL LAYER

IMPORTANT NOTE:
THE COMBINED THICKNESS OF ALL THE
ELEMENTS USED IN GREEN ROOF BUILD UP
FROM TOP DECKING IS 315mm,

SEDUM PLANTS WILL TYPICALLY REACH
HEIGHTS OF 100-150mm

LEGEND
PROPOSED STORM DRAINAGE

SXX PROPOSED STORM WATER MANHOLE

PROPOSED UNDERGROUND  ATTENUATION
SYSTEM

SITE INVESTIGATION BORE HOLE LOCATION

PROPOSED PERMEABLE PAVING

BIO RETENTION RAIN GARDEN

SITE INVESTIGATION SOAKWAY LOCATION

SITE INVESTIGATION SLIT TRENCH LOCATION

TP - NUMBER
CL - COVER LEVEL
WL - WATER LEVEL SITE INVESTIGATION TRIAL PIT LOCATION

NOTE:

PROPOSED GREEN ROOF AND GREEN COURTYARD DESIGNED
IN ACCORDANCE WITH SECTION 7.2 GREEN ROOF POLICY
2022 DLRCC COUNTY DEVELOPMENT PLAN 2022-2028

PV PANEL ON GREEN ROOF
Scale at A1 NTS
Scale at A3 NTS

GREEN ROOF AREAS BLOCK 01
Scale at A1 1:500 at A1

Scale at A3 1:1000 at A3

LEGEND

TOTAL ROOF AREA =  750 M2

MINIMUM SEDUM ROOF AREA REQUIRED 60%) = 450 M2

TOTAL SEDUM ROOF AREA PROVIDED  =  578 M2 (77%)

BLOCK 1

TOTAL ROOF AREA =  752 M2

MINIMUM SEDUM ROOF AREA REQUIRED (60%) = 451 M2

TOTAL SEDUM ROOF AREA PROVIDED  =  463 M2 (63%)

BLOCK 2

TOTAL ROOF AREA =  1636 M2

MINIMUM SEDUM ROOF AREA REQUIRED (60%) =  982 M2

TOTAL SEDUM ROOF AREA PROVIDED  =  1216 M2 (88%)

BLOCK 3

GREEN ROOF AREAS BLOCK 02
Scale at A1 1:500 at A1

Scale at A3 1:1000 at A3

GREEN ROOF AREAS BLOCK 03
Scale at A1 1:500 at A1

Scale at A3 1:1000 at A3

SRHP75 1500-750
ROOF ACCESS
OVER STAIRWELL

PV PANEL AREA
DIMENSIONS &
LAYOUT TO BE
CONFIRMED

EXTENSIVE
GREEN ROOF
BUILD-UP

SRHP75 1500-750
ROOF ACCESS
OVER STAIRWELL

PV PANEL AREA
DIMENSIONS &
LAYOUT TO BE
CONFIRMED

PV PANEL AREA
DIMENSIONS &
LAYOUT TO BE
CONFIRMED

SRHP75 1500-750
ROOF ACCESS
OVER STAIRWELL

EXTENSIVE
GREEN ROOF
BUILD-UP

ELEVATOR
OVER-RUN
UP-STAND

ELEVATOR
OVER-RUN
UP-STAND

ELEVATOR
OVER-RUN
UP-STAND

ELEVATOR
OVER-RUN
UP-STAND
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PROPOSED GREEN INTENSIVE ROOF
LAYOUT PLANS & DETAILS
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IPR
25.02.26

EXTENSIVE
GREEN ROOF
BUILD-UP

INTENSIVE GREEN COURTYARD

COURTYARD  BUILD UP (INTENSIVE)

INTENSIVE VEGATION

DIADEM SIM INTENSIVE SUBSTRATE

DIADEM VLF200 FILTER GEOTEXTILE

DIADEM DIADRAIN-60H DRAINAGE BOARD FILLED

DIADEM VLF-110 SEPERATION GEOTEXTILE
CLOSED CELL THERMAL INSULATION

DIADEM VLU-500 PROTECTION GEOTEXTILE
ROOT RESISTANT WATERPROOFING
MEMBRANE ADDITIONAL LAYERS

IMPORTANT NOTE:
THE COMBINED THICKNESS OF ALL THE
ELEMENTS USED IN COURTYARD ROOF BUILD
UP IS > 500mm,

PLANTING TO LANDSCAPE ARCHITECTS
DETAILS

PROPOSED RAIN GARDEN
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BOUNDARY AREA

257743m²
25.77Ha

PHASE 1A ANNEX AREA

13417m²
1.34Ha

PROPOSED PHASE 1A
AREA WITHIN

MASTERPLAN BOUNDARY
53663m²
5.37Ha

Garden
50.4m²

Block 6
35 Units

Duplex COS

373sq.m.

Apartment COS
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Apartment COS
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Public Open Space819 Sq.m.
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TYPE A MANHOLE

MANHOLE DETAILS FOR PIPE Ø's 150, 225, 300, 375 & 450mm.
DEPTH TO INVERT LESS THAN 1.0m.
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MANHOLE GENERAL NOTES:

 I.) ALL BRICK TO BE SOLID ENGINEERING BRICK CLASS A OR B

 II.) FOR PIPE DIAMETER >750MM USE MANHOLE WITH INTERNAL DIAMETER SIZE =
PIPE
    SIZE + 1 METRE + 300MM

 III.) DISTANCE FROM TOP RUNG OF THE LADDER TO GROUND LEVEL MUST BE A
MAXIMUM
    OF 500MM

MANHOLE DRAWING NOTES:

1. 225mm THICK CL20/20 MASS CONCRETE FOUNDATIONS.

2. PREFORMED HALF CIRCLE CHANNEL PIPES. THE PIPELINE MAY WHERE
PRACTICABLE, BE LAID THROUGH THE MANHOLE AND THE CROWN CUT OUT TO
HALF DIAMETER, PROVIDED FLEXIBLE JOINTS ARE SITUATED ON EACH SIDE NO
FURTHER THAN 600mm FROM THE INNER FACE OF THE MANHOLE WALL.

3. MANHOLE CONSTRUCTION:-
* FOR SURFACE WATER MANHOLES HIGH DENSITY BLOCKS TO CL.S10 OF I.S.20

PART 1: 1987 OR CL.30/20 IN-SITU CONCRETE.
*  BLOCKWORK SHALL BE BEDDED AND JOINTED USING MORTAR DESIGNATION

THREE TO I.S.406. BEDS AND VERTICAL JOINTS SHALL BE COMPLETELY FILLED
WITH MORTAR AS THE BLOCKS ARE LAID.

* JOINTS SHALL BE FLUSH POINTED AS THE WORK PROCEEDS ALL FOUL
MANHOLES MUST BE FACED IN SOLID ENGINEERING BRICK  (MIN CLASS A OR
B), OR IN-SITU CONCRETE FOR 1m ABOVE BENCHING LEVEL

* BRICK TO BE BONDED TO BLOCKWORK USING ENGLISH GARDEN WALL BOND.

4. RELIVING ARCH FORMED BY 215x103x65 BRICK CLASS A OR B AS PER DRAWING.
RELIEVING ARCHES USED IN BRICK OR BLOCKWORK MANHOLES TO EXTEND
OVER FULL  THICKNESS OF WALL.  A DOUBLE ARCHE IS TO BE FORMED FOR PIPE
DIAMETERS GREATER THAN 600mm.

5. BENCHING AND PIPE CHANNEL PIPE SURROUND -CL.20/20 CONCRETE.

6. BENCHING FINISHED IN 2:1 SAND-CEMENT MORTAR WITH SMOOTH TROWEL
FINISH, AT 1 IN 30 SLOPE TOWARDS CHANNEL.

7. STANDARD RUNGS AT 300c/c VERTICALLY AND GALVANISED TO LATEST VERSION
OF BS729 OR EQUIVALENT.

8. 600mm SQUARE OPE. IN ROOF SLAB.

9. PRECAST R.C. ROOF SLAB SHALL BE 200MM THICK IN CL.30N/20MM CONCRETE,
WITH 40MM COVER TO STEEL.

10. 1 TO 2 COURSES OF SOLID ENGINEERING BRICKS CLASS B TO I.S.91:1983 SET IN
1:3 (CEMENT AND MORTAR)

11. CLASS D400 OR E600 MANHOLE COVER AND FRAME TO IS/EN 124. 150mm DEEP
FRAME FOR ROADS, 100mm DEEP FOR FOOTPATHS AND GREEN AREAS.
NON-ROCK DESIGN, CLOSED KEYWAYS, MANUFACTURED FROM SPHEROIDAL
GRAPHITE CAST IRON (DUCTILE CAST IRON), 600x600 (OR 600 DIAM) CLEAR
OPENING, COVER & FRAME COATED IN BITUMEN OR OTHER APPROVED
MATERIAL, COVER TO HAVE A MINIMUM MASS OF 140kg/m2, FRAME BEARING
AREA SHALL BE 80,000mm2 MIN.,FRAMES SHALL BE DESIGNED TO PREVENT
COVERS FALLING INTO MANHOLE. FRAMES SHALL BE BEDDED ON APPROVED
MORTAR TO MANUFACTURER'S CONSTRUCTIONS.

12. SHORT LENGTH PIPE, PIPE JOINT EXTERNAL TO MANHOLE SHALL NOT EXCEED
600mm FROM THE INNER FACE OF MANHOLE WALL.

13. TOE HOLES OF 230mm MIN. DEPTH AND GALVANISED STEEL SAFETY RAILINGS TO
BE  PROVIDED IN BENCHING OF SEWERS GREATER THAN 525 DIAMETER, AND
DEPTH TO INVERT >3m FOR ACCESS TO INVERT.

14. SAFETY CHAIN TO BE PROVIDED ON PIPES THAT EXCEED 450mm IN DIAMETER.
MILD  STEEL SAFETY CHAIN SHALL BE 10mm NOMINAL SIZE GRADE M(H) NON
CALIBRATED CHAIN TYPE 1, COMPLYING WITH BS: 4942 Part 2 OR EQUIVALENT.

15. WHEN DEPTH OF MANHOLES TO INVERT IS GREATER THAN 3.0m LADDERS SHALL
BE USED, INSTEAD OF RUNGS, TO BS4211 EXCEPT THAT STRINGERS SHOULD
BE NOT LESS THAN 65x12mm IN SECTION AND RUNGS 25mm IN DIAMETER.
FIXED LADDERS SHOULD MEET THE DIMENSIONAL REQUIREMENTS OF BS 4211.

16. LADDER STRINGERS SHOULD BE ADEQUATELY SUPPORTED FROM THE MANHOLE
WALL AT INTERVALS OF NOT MORE THAN 2.0m. STRINGERS SHOULD BE BOLTED
TO CLEATS TO FACILITATE RENEWAL.

17. ALL LADDERS, RUNGS, HANDRAILS, SAFETY CHAINS ETC. SHALL BE HOT DIP
GALVANISED TO BS729.

18. SOCKET OF PIPE SHOULD BE CUT FLUSH WITH THE INSIDE SURFACE OF THE
MANHOLE WALL SO THAT THE CHANNEL EXTENDS FULL LENGTH OF THE
MANHOLE (EXCEPT FOR PRECAST MANHOLES).

19. POSITION OF 910 SQUARE OPENING IN INTERMEDIATE ROOF SLAB.
* ALL MANHOLES SHALL BE WATERTIGHT TO THE SATISFACTION OF THE

ENGINEER.
* FORMWORK TO REINFORCEMENT CONCRETE AND MASS CONCRETE SHALL

COMPLY TO CLASS 2, SECTION 6.2.7, BS8110: PART 1: 1997.
* FINISH TO THE TOP OF SLABS SHALL COMPLY TO TYPE A, SECTION 6.2.7,

BS8110: PART 1: 1997.
* PLAN DIMENSIONS OF MANHOLES ARE BASED ON BLOCKWORK HAVING A

CO-ORDINATING SIZE OF 450x225x100.
* MANHOLES ARE DESIGNED TO BS8005 AND WALL THICKNESSES TO IS325

BLOCKWORK DESIGN CODE TAKING GRANULAR FILL PRESSURE AND H.B.
SURCHARGE.

* REINFORCEMENT TO SLABS TO ENGINEERS DETAILS.

20. FOR MANHOLES >3.0m DEPTH TO INVERT USE 30N/20 IN-SITU CONCRETE
REINFORCING MESH REF. A393 @6.16kg/m TO BE FIXED AT MID POINT OF WALL.
ADDITIONAL REINFORCEMENT TO BE SUPPLIED OVER PIPE CROWN.

21. FOR PRECAST MANHOLES, CHAMBER WALLS AND COVER SLAB TO BE
CONSTRUCTED TO IS EN 1917 AND 1S 420 2004.

22. MANHOLE OPENING TO BE SITUATED FURTHEST FROM THE NEAREST
CARRIAGEWAY. MANHOLE STEPS/ACCESS TO BE POSITIONED TO ALLOW
VIEWING OF ONCOMING TRAFFIC.

23. FOR BEDDING AND SEALING OF CHAMBER RINGS, THE TOP RING (TO PRECAST
COVER SLAB) AND BOTTOM TING TO BE BEDDED WITH CEMENT MORTAR. FOR
INTERMEDIATE RINGS, JOINTS TO BE SEALED WITH APPROVED PRE-FORMED
JOINTING STRIP.

24. PRECAST MANHOLES TO BE SURROUNDED WITH A MINIMUM OF 150mm THICK
GRADE C20/40 CONCRETE.
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MANHOLE DETAILS FOR PIPE Ø's 225, 300, 375 & 450mm.
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RAMP MANHOLE DETAIL FOR PIPE Ø's 150, 225, 300, 375,
450, 525, 600 & 750mm.
DROP < 750mm
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TYPE F MANHOLE (RAMP)
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BACKDROP MANHOLE DETAILS FOR PIPE Ø's 225, 300, 375,
450, 525, 600 & 750mm.
DROP >750mm.

TYPE G MANHOLE (BACKDROP)

SECTION A-A

PLAN

DROP
DIA
(mm)

300

375

375

450

450

450

600

INLET
DIA
(mm)

225

300

375

450

525

600

750

FLOW
DIRECTION

600 OPE.

A A

SADDLE CONNECTION

PIPE BEDDING

150 mm CONCRETE
SURROUND

SADDLE CONNECTION
TO EXISTING SEWER

NOTE:
INVERT OF PRIVATE DRAINAGE MUST
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PRECAST KERB
BITUMINOUS SEALANT
GULLY GRATING AND FRAME
5 TO 10 RECESSG.L.

G.L.

MORTAR BED
10 - 20 DESIGNATION

CLASS A ENGINEERING
BRICKWORK
GULLY COVER SLAB
(100 min THICKNESS)
MORTAR

TAPER SECTION

PLASTIC GULLY POT LINER
INSITU MIX ST4 CONCRETE

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. THE MINIMUM DEPTH FROM THE TOP
    OF THE GRATING TO THE TOP OF THE GULLY
    OUTLET IS TO BE 750mm WHEN THE CONNECTING
    PIPE IS UNDER A CARRIAGE WAY OR A HARD
    SHOULDER AND 600 ELSEWHERE.

3. PRE CAST CONCRETE GULLIES AND COVER
    SLABS SHALL BE TO BS 5911-6.

4. WHEN AN INSITU CAST GULLY HAS A TRAP, THE
    STOPPERS SHALL COMPLY WITH THE
    REQUIREMENTS OF BS 5911-4 AND BS EN 1917.

5. ALL ST CONCRETE SHALL BE TO SHW, CLAUSE 2602

TYPICAL PRECAST GULLY

PLAN ON CURVED INVERT

PLAN ON STRAIGHT INVERT

300

INTEGRAL IN-SITU 20N/20MM CONCRETE BASE WALLS, BENCHING AND BASE
SLAB WITH PRECAST CHANNEL AS SHOWN OR IN-SITU FORMED INVERT AS
ALTERNATIVE. WALLS TO EXTEND 150mm BEYOND OUTER FACES OF CHAMBER
RING. ALTERNATIVELY PRECAST CONCRETE CHAMBER RINGS MAY BE BEDDED IN
MORTOR OR ON IN-SITU 20N/20MM CONCRETE BASE SLAB 300MM GREATHER IN
DIAMETER THAN CHAMBER RINGS
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WATERMAIN

MINIMUM PIPE CLEARANCES

NOTES:

DETAILS INDICATED IN ACCORDANCE WITH GDSOS REQUIREMENTS FOR STORM
DRAINAGE

FOUL DRAINAGE TO BE CONSTRUCTED IN ACCORDANCE WITH IRISH WATER
STANDARD DETAILS AND CODE OF PRACTICE
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PIPE BEDDING TYPE 2
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150MM CLASS 20/20 CONCRETE
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ROAD/PAVED AREA
CONSTRUCTION

GRANULAR MATERIAL
TO CLAUSE 503

WELL COMPACTED
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AX ROAD/PAVED
AREA BUILD UP

400mm WIDE PLYAGE HR 40D BLUE
POLYETHYLENE WARNING MESH

TYPE B GRANULAR BEDDING
CAREFULLY COMPACTED
(SEE NOTE 1)

POLYETHYLENE SLEEVING (MINIMUM
1000 GUAGE THICKNESS)

WEARING COURSE TO
MATCH EXISTING

DBM GRANULAR MATERIAL (PERMANENT
REINSTATEMENT) OR CEMENT BOUND MATERIAL.
TOPPED WITH BITUMEN SPRAY (IMMEDIATE
PERMANENT REINSTATEMENT)

20
0

DBM ROAD BASE

DBM BASE COURSE

SEAL JOINTS

1. ALL EDGES TO BE SAW CUT TO A SUFFICIENT DEPTH
THAT THE INTEGRITY OF ADJACENT PAVEMENT SHALL
NOT BE DAMAGED DURING SUBSEQUENT WORKS.

2. IF THE OPENING IS TO BE TEMPORARILY DRESSED, IT
SHALL BE TOPPED WITH 60mm OF COMPACTED 10mm
OR 14mm DELAYED SET BITMAC TO B.S. 4987

3. HOT ROLLED ASPHALT (HRA) WEARING COURSE TO CL
905 EITHER 55% COURSE AGGREGATE OR 30%
COURSE AGGREGATE WITH 20mm (NOMINAL SIZE) PRE
COATED CHIPS TO CL 907

4. DBM BASE COURSE SHALL BE 28mm NOMINAL SIZE CL
902

5. PRIOR TO REINSTATEMENT, SAW CUT THE ROAD A
SECOND TIME, THE DEPTH OF CUT SHALL BE , AT
MINIMUM, TO THE TOP OF THE BASE COURSE, WHERE
ANY TRIM LINES ARE WITHIN 400mm OF THE ROAD
EDGE, JOINT, OTHER REINSTATEMENT OR IRONWORK,
THE TRIM LINE SHALL BE EXTENDED TO THAT
SITUATION.

6. 100 DEG. C HOT BITUMEN BINDER 50 PEN OR COLD
THIXOTROPIC BITUMEN 50 - 70 PEN TO BE APPLIED TO
ALL VERTICAL CUTS IN ACCORDANCE WITH B.S. 594,
PRIOR TO APPLICATION OF BLACK TOP.

7. JOINTS SEALED WITH HOT BITUMEN AND TOPPED
WITH FINE SAND / GRIT TO GET A MINIMUM 55 SKID
RESISTANCE VALUE AND SHALL NOT EXCEED 3mm
THICKNESS OR 40mm WIDTH.

8. DBM ROAD BASE SHALL BE CL.812

9. LEANMIX CONCRETE IN ACCORDANCE WITH CL.809

10.LEANMIX SURFACE TO BE SPRAYED PER CL .909
PRIOR TO APPLICATION OF BITUMINOUS LAYER.

11.CL.804 GRANULAR MATERIAL TYPE B, COMPACTED
IN LAYERS IN ACCORDANCE WITH CL.802

12.DEPENDING ON COMPOSITION OF THE ROAD, THE
OVER BREAK MAY EXTEND TO THE TOP OF THE
GRANULAR OR CEMENT BOUND MATERIAL.

REINSTATEMENT DETAIL

CONCRETE SURROUND

JOINT IN CONCRETE SURROUND

APPROVED COMPRESSIBLE MATERIAL
e.g. CLOSED CELL POLYETHYLENE

WHERE FLEXIBLY JOINTED PIPES ARE
USED THE CONCRETE
SURROUND SHALL HAVE A 20mm GAP
FILLED WITH APPROVED
COMPRESSIBLE MATERIAL.

WHERE 1m< A <5m
CONCRETE FILL TRENCH TO THIS LEVEL

A

A

WHERE A IS LESS THAN 1m
CONCRETE FILL TRENCH TO THIS LEVEL A 

LE
SS

 1
50

m
m

CONCRETE SURROUND TO PIPE RUN
NEAR BUILDINGS / FOUNDATIONS

D
/2

15
0

GRANULAR MATERIAL
TO CLAUSE 503

WELL COMPACTED BACKFILL OF
CLAUSE 804 IN 150mm LAYERS

ROAD/PAVED AREA
CONSTRUCTION

TRENCH WIDTH

>1
.2

m

PIPE BEDDING TYPE 1
IF DEPTH OF COVER >1.2M

DRAINAGE TO DRAIN TYPE 1

ARMSTRONG JUNCTION
WITH GALVANISED STEEL COVER & FRAME.

150mmØ OR 100mmØ
FOR R.W.P.

87.5° LONG RADIUS BEND

45° LONG
RADIUS BEND

45° BRANCH

PRECAST CONCRETE LINTELS

CONNECTION OF INTERNAL

1700

1700x1350x200thk. C40
CONCRETE BASE WITH
2 LAYERS OF A393 MESH

50mm BLINDING

225Thk. MIN. C40
CONCRETE SURROUND

SCALE 1:20
TYPICAL PETROL INTERCEPTOR DETAILS

NOTE:
INTERCEPTOR TO BE INSTALLED &
BACKFILLED AS PER MANUFACTURES
GUIDELINES AND DETAILS

SEPARATION MEMBRANE
BETWEEN CONCRETE SLAB

AND SUB-BASE

TEGRA 600 INSPECTION CHAMBER FOR
ACO CHANNELS & FIN DRAIN

1. THE WAVIN TEGRA 600 INSPECTION CHAMBER
PROVIDES ACCESS FROM SURFACE LEVEL TO
WAVIN BELOW GROUND GRAVITY DRAINAGE AND
SEWER SYSTEMS FOR DIAMETERS 160mm 200mm,
250mm & 315mm.

2. INVERT DEPTH OF BASE:
* 646mm FOR 160mm & 200mm SYSTEMS
* 705mm FOR 250mm & 300mm SYSTEMS
* 1M OR 6M SHAFT LENGTHS AVAILABLE FOR

FLEXIBLE ASSEMBLY TO A MAX DEPTH OF 1M. REF
TABLE 9 PART H BUILDING REGULATIONS 2010.

* PROVIDE 150mm LEAN-MIX CONCRETE SURROUND
OF VERTICAL SHAFT & BASE.

APPLICATIONS
EN124: B125 LOADING: EN124 D400 LOADING
USING DUCTILE IRON COVER AND FRAME ALONG WITH A
CONCRETE PLINTH
KEY DIMENSIONS

MAXI MANHOLE DETAIL
SCALE 1:20
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1500

45
0

600

Ø
15

00

Ø600

HYDROBRAKE FLOW
CONTROL OR SIMILAR
APPROVED.
Q=2.0l/sec

@ 2.0m HEAD
il=59.60m O.D.

450mm Sump
il= 59.15M O.D.

300Ø INLET FROM
MH S-6.1
il= 60.15m O.D.

300Ø IINLET FROM
ATTENUATION
il= 59.60m O.D.

300Ø IINLET FROM
ATTENUATION
il= 59.60m O.D.

300Ø INLET FROM
MH S-6.1

il= 60.15m O.D.

HYDROBRAKE FLOW
CONTROL OR SIMILAR
APPROVED.
Q=2.0l/sec

@ 2.0m HEAD
il=59.60m O.D.

450mm Sump
il= 59.15M O.D.

1500Ø P.C. MANHOLE RINGS
c/w 150mm INSITU LEAN-MIX
CONCRETE SURROUND

1500Ø P.C. MANHOLE RINGS
c/w 150mm INSITU LEAN-MIX
CONCRETE SURROUND

HEAVY DUTY P.C.
CONCRETE BISCUIT TO

MANUFACTUREERS
SPECIFICATIONS & DETAIL

HEAVY DUTY CAST IRON
MANHOLE COVER TO

MANUFACTUREERS
SPECIFICATIONS & DETAIL

INSITU
CONCRETE
HYDROBRAKE
SUPPORT

150Ø DISCHARGE
PIPE TO MH S-6
il= 59.60m O.D.

HYDROBRAKE OVER-RIDE
DOOR CHAIN SUPPORT
CONNECTED TO RING UNDER
MANHOLE COVER

BENCHING LEVEL
59.60m O.D.
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500

50
0

0.5 - 0.175m

0.5 - 1.3m

500

50
0

10
0

15
5 M

AX
.

BELISHA BEACON

TYPICAL ZEBRA CROSSING LAYOUT
Scale at A1 1:50
Scale at A3 1:100

DISHED KERB

LOCALIZED DISH IN
CONCRETE FOOTPATH
SLOPE 1:20

BUFF COLOURED
TACTILE PAVING

BELISHA BEACON

LOCALIZED DISH IN
CONCRETE FOOTPATH
SLOPE 1:20

BUFF COLOURED
TACTILE PAVING

KERB TAPERED DOWN
TO DISHED KERB

KERB TAPERED DOWN
TO DISHED KERB

SIGN MOUNTING ARRANGEMENT

MO
UN

TI
NG

 H
EI

GH
T

REFER TO DETAIL 1 FOR TYPICAL

SIGN FACE

LATERAL CLEARANCE

COVER = 125

FOUNDATION DIMENSIONS
REFER TO APPENDIX 12/1 FOR 

CONCRETE
CLASS C30

REFER TO APPENDIX 12/1 FOR 
CHS POST DIMENSIONS

RE
FE

R 
TO

 A
PP

EN
DI

X 
12

/1

ALL TRAFFIC SIGN POLES TO BE
POWDER COATED FINISH TO RAL 7043

SCALE 1:20

TYPICAL WARNING / REGULATORY SIGN
POST ARRANGEMENT

Scale at A1 1:10
Scale at A3 1:20

65
0

TYPICAL FOUNDATION DETAIL FOR  SIGN
POSTS IN PAVED AREAS

Scale at A1 1:10
Scale at A3 1:20

CAST IN SOCKET FOR SIGNS. GROUT
SURROUND. SIGN POSTS TO BE CORED
THROUGH FINISHED PAVEMENT. MARK
LOCATION OF SOCKET.

CONCRETE TO BE POURED AGAINST
FACE OF EXCAVATION

20mmØ STEEL DOWELS 150mm LONG
POSITIONED IN 25mmØ DRILLED HOLES
(FOR SINGLE POST SIGNS ONLY)

CONCRETE CLASS C30

REFER TO APPENDIX 12/1 FOR
FOUNDATION DIMENSIONS

50
0

GL

URBANUS EASY TWIST OR
SIMILAR APPROVED, STAINLESS
STEEL BOLLARDS. (900mm HIGH)
WITH ECCENTRIC ROTATION
CLAMP LOCK

C25/30 CONCRETE
400x400x500mm dp

BOLLARD FOOTING

TYPICAL BOLLARD DETAIL
Scale at A1 1:20
Scale at A3 1:40

MODULE
TYPE

SIZE PITCH DIMENSION
A                       B

A 400 SQ 66.8 33

TOLERANCE ±  2

BUFF COLOURED TACTILE PAVING UNCONTROLLED JUNCTION
Scale at A1 1:10
Scale at A3 1:20

400 SQ APPROX.
(SEE TABLE)

5 PITCHES -
6 DOMES

A B

B

B

B

BB
50

150mm
(125mm STANDARD)

300

300mm x 150mm
CONCRETE KERB

CONCRETE KERB DETAIL
NOT TO SCALE

40

150mm
(125mm STANDARD)

300

300mm x 150mm
CONCRETE KERB
(IN BACKGROUND)

CONCRETE DISHED KERB DETAIL
NOT TO SCALE

25

TYPICAL ROAD BUILD-UP

300mm x 150mm CONCRETE KERB
LAID FLAT 25mm ABOVE CARRIAGEWAY METALING

400mm Sqx TACTILE PAVING on
10mm BEDDING GROUT
1:20 CROSSFALL on
100mm Thk. CONC PAVING on
100mm Thk. HARDCORE BEDDING
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1:4
SIDE SLOPE

PROTECTED POND OUTLET DETAIL
Scale 1:50

1:4
SIDE SLOPE

PROTECTED POND INLET DETAIL
Scale 1:50

STAINLESS STEEL PIPE
END MESH GUARD COWL

1:4 SIDE SLOPE

150mm TOPSOIL

450mm Ø DISCHARGE PIPE
TO FLOW CONTROL
MANHOLE

STAINLESS STEEL MESH
BASKET FILLED WITH
80-150MM AGGREGATE
OUTFALL PROTECTION

INSITU CONCRETE HEAD
WALL & FIN WALLS

1:4 SIDE SLOPE

150mm TOPSOIL

900mm Ø DISCHARGE PIPE
TO ATTENUATION POND

GALV M.S. ANTI-RODENT
MESH PROTECTION

ROCK ARMOR
DIFFUSION BLANKET

1500mm WIDE
PERIMETER SHELF

18.054m

20.705m
20.917m

20.050m

19.050m19.050m

20.050m

0.00m
0.12

WET-SWALE CROSS-SECTION
Scale 1:5

CASCADING DRY-SWALE LONG-SECTION
Scale 1:5

0.125

1:3
SIDE SLOPE

1:3
SIDE SLOPE

0.120

0.7300.145

0.175

0.550

450mm PEA-GRAVEL
FILTER BED C/W 100Ø
PERFORATED LAND DRAIN

PROPOSED DISHED KERB
INLET C/W RUMBLE

DEFUSER STRIP

150 deep ENGINEERED
GROWTH MEDIUM

NON
WOVEN
GEOTEXTILE
ENVELOPE

BERM / BREAK DAM
T.W.L 50mm BELOW ROAD

GUTTER LEVEL

PROPOSED DISHED KERB
INLET C/W RUMBLE

DEFUSER STRIP

450mm PEA-GRAVEL
FILTER BED C/W 100Ø
PERFORATED LAND DRAIN

BERM / BREAK DAM
T.W.L 50mm BELOW ROAD
ROAD GUTTER LEVEL

100Ø LINK
DRAIN

100Ø LINK
DRAIN100Ø DISCHARGE PIPE TO

PROPOSED MANHOLE OR
SADLE CONNECTION

PROPOSED 600mm
DEEP EROSION

PROTECTION

TOP OF KERB
TOP OF KERB

150 deep ENGINEERED
GROWTH MEDIUM

COMPONENT
Grass Filter Strip /
Grass Channel.

Ponding Area.

Organic / mulch
layer.

Planting Soil

Woody and
Herbaceaus Plants,

Sand Bed.

PURPOSE

TO REDUCE INCOMING RUNOFF VELOCITIES AND TO FILTER
PARTICLES.

FOR TEMPORARY STORAGE OF SURFACE WATER PRIOR TO
EVAPORATION; INFILTRATION; PLANT UPTAKE. THE PONDING
AREA ALSO PROMOTES ADDITIONAL SETTLING.

FOR FILTRATION, AND TO CREATE AN ENVIRONMENT
CONDUCIVE TO THE GROWTH OF MICRO-ORGANISMS THAT
DEGRADE HYDROCARBONS AND ORGANIC MATTER.

FOR FILTRATION, AND AS A PLANTING MEDIUM. THE CLAY
COMPONENT WILL PROVIDE GOOD ABSORBSION SITES FOR
HYDROCARBONS, HEAVY METALS, NUTRIENTS ETC.

TO PROVIDE VEGETATIVE UPTAKE OF POLLUTANTS.

TO PROVIDE GOOD DRAINAGE AND AEROBIC CONDITIONS OF
THE PLANTING SOIL. THE SAND BED ALSO PROVIDES FINAL
POLISHING TREATMENT.

BIO-RETENTION COMPONENTS

0.00m
0.12

-0.15
-0.05

-0.50-0.48

-0.575

-1.375
-1.375
-1.575

TWL
-0.35

BIO-RETENTION AREA BUILD-UP DETAIL
Scale 1:5

EXFILTRATIONEXFILTRATION

MAXI INSPECTION
CHAMBER WITH 100Ø I.D.

TWIN WALL OVERFLOW
OUTLETTO PROPOSED

STORM SEWER  MANHOLE
OR SADDLE CONNECT

150Ø I.D. TWIN WALL
DEAD-END INLET PIPE
FROM MAXI INSPECTION
CHAMBER
PERFORATED WITHIN
FILTER TRENCH

PEA-GRAVEL 0.5x0.7
EXFILTRATION FILTER

TRENCH WITH
PERFORATED

GEOTEXTILE ENVELOPE

75mm DP BARK COVER
MULCH on 800 deep
ENGINEERED GROWTH
MEDIUM

150Ø TWIN WALL
VERTICAL STACK

OVERFLOW OUTLET  PIPE
C/W GRATED CAPP

PROPOSED DISHED KERB
INLET C/W RUMBLE

DEFUSER STRIP

100Ø I.D. HIGH LEVEL TWIN
WALL PERFORATED

MANIFOLD FROM
OVERFLOW INLET PIPE

0.00m-0.060m-0.075m-0.100m-0.050m
+0.075m+0.110m+0.185m+0.230m

POROUS PAVING DETAIL
Scale 1:50

1.800
FOOTPATH

1.500
CYCLEPATH

5.000
PARKING

POROUS PAVING

1.200
BUFFER

ZONE

4.800
CARRIAGEWAY

1.800
FOOTPATH

1.500
CYCLEPATH

60mm PERMEABLE PAVING on
50mm 2-6mm CLEAN STONE LAYING COURSE on
INBITEX NON-WOVEN GEOTEXTILE ON 150mm
5-20mm AGGREGATE on 300mm 10-65mm BASE
COURSE AGGREGATE WRAPPED IN
GEO-TEXTILE ENVELOPE

100mm PERFORATED LAND DRAIN IN LOCAL
DEPRESSED CHANNEL WITHIN ATTENUATION
SUB-BASE

GREEN ROOF BUILD-UP DETAIL
Scale 1:25

GRP
EDGE
TRIM

100mm BALAST MARGIN
REINFORCING STRAP

RETENTION TRIM

UNDERLAY
CAP SHEET

FILTER FLEESE
DRAINAGE BOARD
FILTER FABRIC
SOIL / GROWING MEDIA
VEGITATION

2 LAYERS OF INSULATION
BOARD
ROOF CONSTRUCTION

EMERGENGY
OVERFLOW  THRU'

PARAPET WALL

MAX T.W.L.
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ROAD LEVEL

3000
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EXFILTRATION

EXFILTRATION
EXFILTRATION

100Ø OVERFLOW PIPE WITH
PROTECTIVE COWL MAX
60mm ABOVE GL

ROOT BARRIER & GEO-TEXTILE
TO LANDSCAPE ARCHITECT'S
SPECIFICATION & DETAILS

'RIB-RAP' EROSION
PROTECTION BENEATH KERB
GULLY ON INLET TO TREE PIT

150mm THICK MIN. IN-SITU CONCRETE
KERB CAST AROUND SIDES & REAR OF
KERB GULLY UNIT FOR SUPPORT

100 SINGLE INLET AERATION
SYSTEM WITH CAST INLETS
INCLUDING 0.75M 100mm
DIAMETER PIPE

250mm LAYERS OF CLEAN
ANGULAR 100-150mm STONE
WITH GOOD QUALITY FREE
DRAINING SOIL WRAPPED IN
TERRAM ENVELOPE

STRAPPED ANCHOR
SYSTEM C/W GROUND

ANCHORS

ENGINEERED SOIL OR AMENDED
SOIL (EG SOIL COMPOST-SAND MIX)

WITH MULCH LAYER OVER C/W
ROOT BARRIER AROUND

PERIMETER

100Ø PEERFORATED LAND
DRAIN AS AERATION
SYSTEM RING AROUND
TREE ROOT BALL

925 2075

HEAVY DUTY DUCTILE IRON KERB GULLY UNIT
TO BS EN124 CLASS D400 WITH KITEMARK
IN AREAS WHERE THERE IS A KERB

150mm THICK MIN. IN-SITU CONCRETE
KERB CAST AROUND SIDES & REAR OF
KERB GULLY UNIT FOR SUPPORT
IN AREAS WHERE THERE IS A KERB

TREE

COWL PROTECTION ON
PERFORATED OVERFLOW
STACK & MID-LEVEL
DISCHARGE PIPE TO
STORM SEWER

100 SINGLE INLET AERATION
SYSTEM WITH CAST INLETS
INCLUDING 0.75M 100mm
DIAMETER PIPE

30
00

3000

STRAPPED ANCHOR
SYSTEM C/W GROUND

ANCHORS

250mm LAYERS OF CLEAN
ANGULAR 100-150mm STONE
WITH GOOD QUALITY FREE
DRAINING SOIL WRAPPED IN
TERRAM ENVELOPE

TREE ROOT BALL
PROTECTED IN HESSIAN
BAG TO ALLOW
DISINTEGRATION WHEN
ROOT SYSTEM TAKES HOLD

PROPOSED
ROAD

PROPOSED
KERB LINE

HEAVY DUTY DUCTILE IRON KERB
GULLY UNIT TO BS EN124 CLASS
D400 WITH KITEMARK
KERB GULLY UNIT
FLANGES BEDDED
INTO SURROUNDING
ROAD KERBS

10mm RECESS IN ROAD/PAVEMENT
TO ENCOURAGE IN FLOW TO TREE
PIT

ENGINEERED SOIL OR AMENDED
SOIL (EG SOIL COMPOST-SAND MIX)

WITH MULCH LAYER OVER C/W
ROOT BARRIER AROUND

PERIMETER

100Ø PEERFORATED LAND
DRAIN AS AERATION
SYSTEM RING AROUND
TREE ROOT BALL

ROAD LEVEL

12
00
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EXFILTRATION

EXFILTRATION
EXFILTRATION

SEE SECTION C FOR
MAKE-UP OF TYPICAL
SuDS TREE PIT

SEE SEXTION C FOR
TYPICAL SuDS TREE-PIT
BUILD UP

3000

VARIES

ERROSION
PROTECTION

150mm THICK MIN. IN-SITU CONCRETE
KERB CAST AROUND SIDES & REAR OF
TREE PIT FOR SUPPORT

150mm THICK MIN. IN-SITU CONCRETE
KERB CAST ALONG KERBLINE

ROAD LEVEL
T.W.L.

EXFILTRATION

EXFILTRATION
EXFILTRATION

SEE SECTION C FOR
MAKE-UP OF TYPICAL
SuDS TREE PIT

SEE SEXTION C FOR
TYPICAL SuDS TREE-PIT
BUILD UP

3000

VARIES

ERROSION
PROTECTION

150mm THICK MIN. IN-SITU CONCRETE
KERB CAST AROUND SIDES & REAR OF
TREE PIT FOR SUPPORT

115mm IN-SITU CONCRETE
KERB CAST ALONG KERBLINE

150Ø UPVC PIPE.

TYPE S BED &
SURROUND

PRECAST CONCRETE TRAPPED ROAD
GULLY TO CC-SCD-00514 EXCEPT FOR
RECESS WHICH IS AMENDED FROM 5 -
10 MM TO 0 - 5 MM

TYPICAL FOOTPATH or
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CAST IRON
GULLY GRATE

150Ø UPVC OUTLET PIPE
SHOWN IN BACKGROUND
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GENERAL NOTES

1. ALL DIMENSIONS ARE IN METRES UNLESS NOTED
OTHERWISE
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DIMENSIONS SHALL BE SCALED FROM THE DRAWINGS

3. ALL LEVELS ARE IN METRES AND ARE TO MALIN HEAD
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REFER TO INDEX SHEET FOR NOTES REGARDING DESIGN RESPONSIBILITY & RISK ASSESSMENT

STANDARD DETAILS - WASTEWATER SEPT. 2015

THRUST BLOCKS
FOR RISING MAINS

ANTI-TORQUE
SUPPORT
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IE
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100 20
0

100

VARIES
VARIES

200

WATER

MAIN
GROUND
SURFACE
PROFILE

THRUST
FLANGE

TABLE OF DIMENSIONS FOR STEEPLY INCLINED PIPELINES
GRADIENT SPACING

1 IN 2 & STEEPER

BELOW 1 IN 2 TO 1 IN 4

1 IN 4 TO 1 IN 5

1 IN 5 TO 1 IN 6

5.5m

11.0m

16.6m

22.0m

1. ALL DIMENSIONS IN MILLIMETRES (mm) UNLESS NOTED OTHERWISE.
2. CONCRETE THRUST BLOCKS (ANCHORAGE) SHALL BE POSITIONED

SYMMETRICALLY WITH RESPECT TO THE CONNECTING PIPE & BENDS.
3. TRENCH DIMENSIONS : REFER TO DRAWING No's. STD-WW-07.
4. THRUST BLOCKS SHALL BEAR ON UNDISTURBED SOIL.  IF FOR ANY REASON

THEY CANNOT THEN THE DEVELOPER SHALL NOTIFY IRISH WATER
IMMEDIATELY WITH A PROPOSED SOLUTION.

5. THRUST BLOCK REINFORCEMENT REQUIRES SPECIFIC DESIGN.
6. FOR TEST PRESSURES GREATER THAN 18 BAR, THRUST BLOCK

DESIGN IS TO BE SUBMITTED TO IRISH WATER FOR REVIEW.
7. THRUST BLOCKS ARE DESIGNED FOR FOR AN AVERAGE BEARING PRESSURE

OF 100 KN/m (TYPICAL FOR SOFT CLAY) FOR OTHER CONDITIONS. ACTUAL
DIMENSIONS MAY BE ALTERED ON INSTRUCTIONS FROM IRISH WATER.

8. CONCRETE IN THRUST BLOCKS SHALL BE GRADE C20/25 IN ACCORDANCE WITH
IS EN 206.

9. COMPRESSIBLE FILLER FOR CONCRETE PROTECTION TO BE IN ACCORDANCE
WITH BS EN 622-1 AND BS EN 622-4. BITUMINOUS MATERIAL SHALL NOT BE PUT
IN CONTACT WITH PLASTIC PIPES.  THE THICKNESS OF COMPRESSIBLE FILLER
FOR MAINS < 450mm IN DIAMETER IS TO BE 18mm.

10. CONCRETE THRUST BLOCKS FOR POLYETHYLENE PIPE TO COMPLY WITH THE
MANUFACTURER'S REQUIREMENTS.

11. POLYETHYLENE PIPES SHALL BE WRAPPED IN PLASTIC SHEETING HAVING A
COMPOSITION IN ACCORDANCE WITH BS 6076 BEFORE BEING CAST INTO
CONCRETE.

STD-WW-14 2

D.I. SLUICE VALVE
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D.I. SLUICE VALVE ON
CONCRETE SUPPORT.

150

FLEXIBLE JOINT

BLIND  SCOUR CHAMBER TO
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TANKER

D.I.  RISING MAIN
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ROOF SLAB
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DEEP SUMP

30
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MIN. 600

FLEXIBLE JOINT

D.I.  RISING MAIN

ALL FLANGED
LEVEL INVERT TEE

ALL FLANGED
LEVEL INVERT TEE

ALL FLANGED LEVEL INVERT TEE

FUSION WELD

STUB FLANGE
WITH BACKING RING

FUSION WELD

STUB FLANGE
WITH BACKING RING

P.E.  RISING MAIN P.E.  RISING MAIN

REINFORCED CONCRETE
BASE SLAB C30 / 37

D.I.  PIPE
(TO SCOUR CHAMBER)

22
5

COVER TO BE SET IN CEMENTITIOUS
EPOXY RESIN/POLYESTER MORTAR
30N/mm2

D.I. FLANGED PLAIN ENDED  PIPE
WITH THRUST  FLANGE
( LENGTH CUT TO SUIT)

LONG BODY
FLEXIBLE JOINT

HEAVY DUTY COVER AND FRAME,TO COMPLY TO IS
EN 124 & BS 7903, STAMPED '' ScV '',  CLASS D400 (TO
SUIT MIN. 600mm SQ. OPE). ALL CLASS D400 COVERS
SHALL HAVE MINIMUM FRAME DEPTH 100-150mm.

DISMANTLING JOINT DISMANTLING JOINT
D.I. SLUICE VALVE
SEE DRAWING
STD-WW-16/17

D.I. SLUICE VALVE
SEE DRAWING
STD-WW-16/17 DISMANTLING JOINT DISMANTLING JOINT

30
0

PRECAST CONSTRUCTION
AS PER STD-WW-10

LONG BODY
FLANGE ADAPTER

D.I. FLANGED PLAIN ENDED  PIPE
WITH THRUST  FLANGE
( LENGTH CUT TO SUIT)

400 x 400 x 200mm
DEEP SUMP

REINFORCED CONCRETE
BASE SLAB C30/ 37

LONG BODY
FLEXIBLE JOINT

D.I. SLUICE VALVE
SEE DRAWING
STD-WW-16/17

D.I. SLUICE VALVE SEE DRAWING
STD-WW-16/17

LONG BODY FLANGE ADAPTER

LONG BODY
FLANGE ADAPTER

1 MIN. TO 3 MAX. COURSES
OF CLASS B SOLID
ENGINEERING BRICK SET IN
M30 MORTAR TO ISEN 998 PRECAST CONSTRUCTION

AS  PER  STD-WW-10

HEAVY DUTY COVER AND FRAME,TO COMPLY TO IS EN 124 & BS 7903,
STAMPED '' ScV '',  CLASS D400 (TO SUIT MIN. 600mm SQ. OPE)
ALL CLASS D400 COVERS SHALL HAVE MINIMUM FRAME DEPTH 100-150mm.

D.I.  PLAIN ENDED  PIPE
( LENGTH CUT TO SUIT)

D.I.  PLAIN ENDED  PIPE
( LENGTH CUT TO SUIT)

FLANGED PLAIN ENDED
DI PIPE (LENGTH 500mm)
C/W THRUST FLANGE

FLANGED PLAIN ENDED
DI PIPE (LENGTH 500mm)
C/W THRUST FLANGE

MANHOLE STEPS TO COMPLY WITH
IS EN 13101, TYPE D, CLASS 1,
GALVANISED MILD STEEL &
PLASTIC ENCAPSULATED.

FINISHED GROUND LEVEL

HEAVY DUTY SURFACE
BOX TO IS 261

ALL FLANGED
SEPARATION PIPE

ALL FLANGED
SEPARATION PIPE

ALL FLANGED
SEPARATION PIPE

EXTENDED SPINDLE
SUPPORT BRACKETS
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SCALE

TITLE REV

DATE
   NOT TO SCALE

REFER TO INDEX SHEET FOR NOTES REGARDING DESIGN RESPONSIBILITY & RISK ASSESSMENT

STANDARD DETAILS - WASTEWATER

FOUL RISING MAIN (≤ 200mm DIA.)

SEPT. 2015

SCOUR VALVE CHAMBER

80 80

DIAMETER OF
RISING MAIN (mm)

DIAMETER OF
SCOUR (mm)

100 to 200 100

STD-WW-15 3

1. ALL DIMENSIONS IN MILLIMETRES (mm)  UNLESS NOTED OTHERWISE.
2. VALVE SURFACE BOX TO BE IN ACCORDANCE WITH IS 261 OR BS 5834. SCOUR CHAMBERS SHALL BE COVERED WITH APPROVED HEAVY DUTY

METAL COVERS TO IS EN 124 RATING D400. COVERS AND FRAMES SHALL BE SUITABLE FOR ROAD AND TRAFFIC CONDITIONS SUBJECT TO REVIEW
BY IRISH WATER.

3. SLUICE VALVES SHALL BE DOUBLE FLANGED WITH DUCTILE IRON RESILIENT SEAL GATE VALVES, SUITABLE FOR USE IN RISING MAINS. THEY
SHALL COMPLY WITH THE REQUIREMENTS OF IS EN 1074 AND THEY SHALL HAVE THE APPROPRIATE CE MARKING.  SCOUR CHAMBER TO BE IN
ACCORDANCE WITH BS EN 1992-3.

4. STRUCTURAL DESIGN AND REINFORCEMENT DETAILS TO BE PROVIDED BY THE DEVELOPER AND SUBMITTED TO IRISH WATER FOR REVIEW.
5. ROOF SLABS SHALL BE DESIGNED TO CARRY ALL LIVE LOADS & DEAD LOADS, & CONSIST OF A REINFORCED CONCRETE SLAB OF IN-SITU

CONCRETE, GRADE C30/37, WITH A MINIMUM THICKNESS OF 225mm. ALTERNATIVELY, PRE-CAST CONCRETE ROOFS MAY BE USED, SUBJECT TO
IRISH WATER REVIEW, & COMPLIANCE WITH BS 5911 Part 4.

6. THRUST BLOCKS (NOT SHOWN ON DRAWING), TO BE PROVIDED AS PER STANDARD DRAWING STD-WW-14 AT ALL TEES, BENDS, TAPERS, DEAD
ENDS AND PIPES AT STEEP SLOPES.

7. 200mm ALL AROUND x 100mm DEEP, C20/25 CONCRETE PLINTH COMPLETE WITH BULL NOSE FINISH AND TO BE PROVIDED COMPLETE WITH MILD
STEEL REINFORCEMENT LINK AROUND COVERS IN GREEN AREAS.

8. ANTI CORROSION TAPE TO BE PROVIDED AROUND BURIED FLANGES.  ALL CONCRETE TO BE IN ACCORDANCE WITH IS EN 206.
9. ALL DUCTILE IRON PIPEWORK AND FITTINGS TO BE IN ACCORDANCE WITH IS EN 598.
10. ALL CHAMBERS TO BE CHECKED FOR UPLIFT BY THE DEVELOPER BASED ON GROUND CONDITIONS WITHIN THE SITE.
11. SHOULD ANTI FLOATATION MEASURES BE REQUIRED THEY SHALL BE SUBJECT TO REVIEW BY IRISH WATER.
12. ANY SPECIAL ROAD REINSTATEMENT AROUND COVER & FRAME SHALL BE TO ROAD AUTHORITY'S REQUIREMENTS.
13. NEW ROAD CONSTRUCTION & SURFACE FINISH TO BE TO ROAD AUTHORITY REQUIREMENTS.  EXISTING ROAD REINSTATEMENT TO COMPLY WITH

CURRENT VERSION OF "GUIDELINES FOR MANAGING OPENINGS IN PUBLIC ROADS" BY THE DEPT. OF TRANSPORT, TOURISM & SPORT, OR
TRANSPORT INFRASTRUCTURE IRELAND REQUIREMENTS.

14. SCOUR VALVE REQUIRED ONLY AT LOW POINTS FOR UNDULATING RISING MAINS.

250 1500

D.I. FLANGED PLAIN ENDED
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SEE DRAWING STD-WW-34
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STANDARD DETAILS - WASTEWATER

(FOUL RISING MAIN < 200mm DIA.)

SEPT. 2015

AIR VALVE CHAMBER

1. ALL DIMENSIONS ARE IN MILLIMETRES (mm) UNLESS NOTED OTHERWISE.
2. VENTILATION STACK TO BE PROVIDED IN ODOUR SENSITIVE AREAS AND ODOUR TREATMENT UNIT MAY BE REQUIRED DEPENDING ON

LOCATION.
3. ISOLATING VALVE TO BE IN ACCORDANCE WITH  IS EN 1074-2.  STRUCTURAL DESIGN AND REINFORCEMENT DETAILS TO BE PROVIDED BY

THE DEVELOPER AND SUBMITTED TO IRISH WATER FOR REVIEW.
4. ROOF SLABS SHALL BE DESIGNED TO CARRY ALL LIVE LOADS & DEAD LOADS, & CONSIST OF A REINFORCED CONCRETE SLAB OF IN-SITU

CONCRETE, GRADE C30/37, WITH A MINIMUM THICKNESS OF 225mm. ALTERNATIVELY, PRE-CAST CONCRETE ROOFS MAY BE USED,
SUBJECT TO IRISH WATER REVIEW, & COMPLIANCE WITH IS 420 & ISEN 1917

5. DOUBLE AIR VALVE CHAMBER SHALL BE COVERED WITH APPROVED HEAVY DUTY VENTILATED METAL COVER TO IS EN 124 RATING D400.
COVERS AND FRAMES SHALL BE SUITABLE FOR ROAD AND TRAFFIC CONDITIONS SUBJECT TO REVIEW BY IRISH WATER.

6. 200mm ALL AROUND x 100mm DEEP, C20/25 CONCRETE PLINTH COMPLETE WITH BULL NOSE FINISH AND TO BE PROVIDED COMPLETE WITH
MILD STEEL REINFORCEMENT LINK AROUND COVERS IN GREEN AREAS.

7. THRUST BLOCKS (NOT SHOWN ON DRAWING), TO BE PROVIDED AS PER STANDARD DRAWING STD-WW-14 AT ALL TEES, BENDS, TAPERS,
DEAD ENDS AND PIPES AT STEEP SLOPES.

8. PRE-CAST UNITS MAY BE USED SUBJECT TO REVIEW BY IRISH WATER.
9.  ANTI CORROSION TAPE TO BE PROVIDED AROUND ALL BURIED FLANGES.
10. ALL CONCRETE TO BE IN ACCORDANCE WITH  IS EN 206.
11. ALL DUCTILE IRON PIPE WORK AND FITTINGS TO BE IN ACCORDANCE WITH  IS EN 598.
12. ALL PE  PIPES AND FITTINGS TO BE IN ACCORDANCE WITH  IS EN 12201: 2011.
13. ALL CHAMBERS TO BE CHECKED FOR UPLIFT BY THE DEVELOPER BASED ON GROUND CONDITIONS WITHIN THE SITE. SHOULD ANTI

FLOATATION MEASURES BE REQUIRED THEY SHALL BE SUBJECT TO REVIEW BY IRISH WATER.
14. ANY SPECIAL ROAD REINSTATEMENT AROUND COVER & FRAME SHALL BE TO ROAD AUTHORITY'S REQUIREMENTS.
15. NEW ROAD CONSTRUCTION & SURFACE FINISH TO BE ROAD AUTHORITY REQUIREMENTS.
16. EXISTING ROAD REINSTATEMENT TO COMPLY WITH CURRENT VERSION OF "GUIDELINES FOR TMANAGING OPENINGS IN PUBLIC ROADS" BY

THE DEPT OF TRANSPORT, TOURISM & SPORT, OR TRANSPORT INFRASTRUCTURE IRELAND REQUIREMENTS

STD-WW-18 3

PIPE JOINT WITH CHANNEL TO BE
LOCATED MINIMUM 100mm INSIDE
FACE OF MANHOLE

FLEXIBLE JOINT

A

A

25
0

ALL PRECAST CHAMBER RINGS TO BE REINFORCED
BOTTOM PRECAST SECTION TO BE BUILT INTO BASE
CONCRETE MINIMUM 75 mm

150mm GRADE C20/25 IN-SITU
CONCRETE SURROUND

BENCHING CONCRETE GRADE C25/30 FINISHED
WITH A 1:3 CEMENT SAND MORTAR

PRECAST CONCRETE MANHOLE RINGS TO IS 420
IN CONJUNCTION WITH IS EN 1917: 2004

75mm GRADE C12/15 BLINDING CONCRETE

REFER TO TABLE FOR
PRE-CAST RING DIAMETER

ELASTOMERIC JOINTSEAL TO EN 681

Max. 600

REINFORCED CONCRETE BASE GRADE C30/37

MANHOLE COVER AND FRAME SHALL
COMPLY TO IS EN 124 AND BS 7903
(ALL CLASS D400 COVERS SHALL HAVE
MIN. FRAME DEPTH 100-150mm) MIN.
OPE. 600 x 600mm

COVER TO BE SET IN CEMENTITIOUS
EPOXY RESIN/POLYESTER MORTAR
30N/mm2

22
5

MIN. 600

100mm Ø PIPE TO VENT STACK

Flow

SLOPE 1:10

SEALED JOINT

WATER TIGHT SEAL

REFER TO TABLE FOR
PC RING DIAMETER

50
0

COVER TO BE SEALED & LOCKABLE

ROCKER PIPE
(SEE TABLE BELOW)

FINISHED GR OUND LEVEL

THRUST FLANGE

1 TO 3 COURSES OF CLASS B
SOLID ENGINEERING BRICK SET IN
M30 MORTAR TO ISEN 998

Flow

100mm Ø PIPE TO VENT STACK

SEALED JOINT

WATER TIGHT SEAL

150mm GRADE C20/25 IN-SITU
CONCRETE SURROUND

No.  Date Description AppDrn  Chk

LESS THAN 150 1500

DIAMETER OF LARGEST PIPE IN
MANHOLE (mm)

MINIMUM MANHOLE DIAMETERS

INTERNAL DIAMETER OF
MANHOLE (mm)

DRAWING No.

SCALE

TITLE REV

DATE
   NOT TO SCALE

REFER TO INDEX SHEET FOR NOTES REGARDING DESIGN RESPONSIBILITY & RISK ASSESSMENT

STANDARD DETAILS - WASTEWATER

STAND OFF MANHOLE

SEPT. 2015

RISING MAIN DISCHARGE

600

1000

150 TO 600

GREATER THAN 600 TO 750

PIPE DIAMETER
(mm)

ROCKER PIPE LENGTH

ROCKER PIPE
LENGTH (mm)

GREATER THAN 750 1250

SEWERS GREATER THAN 450mm Ø ARE OUTSIDE THE SCOPE OF THE STANDARD DETAILS.
LARGER MANHOLE SIZE OF THESE CHAMBERS MAY BE REQUIRED DUE TO MULTIPLE PIPES WITHIN MANHOLE.*

0 09/05 JMC Initial IssueTOC SL

2 11/17 JMC Added  Rocker Pipe Table
updated notes.

TOC MOD

3 07/20 RH Benching Shown on Plan
brickwork bedding spec.
updated

TOC MOD

1 08/16 JMC Revised cover note &
access ope dim.

TOC MOD
STD-WW-29 3

1. ALL DIMENSIONS ARE IN MILLIMETRES (mm) UNLESS NOTED OTHERWISE.
2. PRE-CAST MANHOLES UNITS: COMPLYING WITH REQUIREMENTS OF 2.  IS EN

1917 AND IS 420.
3. THICKER MANHOLE BASES REQUIRED FOR SEWERS IN EXCESS OF 3m DEEP

WHERE THE SIZE IS GREATER THAN THE STANDARD MINIMUM SIZE.
4. CAST IN-SITU CONCRETE BASE, GRADE C30/35 CONCRETE TO IS EN 206 4.

INCORPORATING CHANNEL BENCHING ETC.
5. STRUCTURAL DESIGN AND REINFORCEMENT DETAILS TO BE PROVIDED BY

THE DEVELOPER AND SUBMITTED TO IRISH WATER FOR REVIEW.
6. MANHOLE ROOF SLABS SHALL BE DESIGNED TO CARRY ALL LIVE AND DEAD

LOADS, AND CONSIST OF C30/35 CONCRETE, TO IE EN 206, WITH A MINIMUM
THICKNESS OF 225MM. ALTERNATIVELY, PRE-CAST CONCRETE ROOFS MAY
BE USED, SUBJECT TO IW REVIEW, DEVELOPER SHALL SUBMIT A
CERTIFICATE OF COMPLIANCE IN ACCORDANCE WITH IS420 & ISEN 1917 IN
RESPECT ALL PRECAST UNITS.

7. COVERS AND FRAMES SHALL BE SUITABLE FOR ROAD AND TRAFFIC
CONDITIONS SUBJECT TO REVIEW BY IRISH WATER.

8. 200mm ALL AROUND, 100mm DEEP CONCRETE PLINTH AROUND COVERS IN
GREEN AREAS.

9. ALL CHAMBERS TO BE CHECKED FOR UPLIFT BY THE DEVELOPER BASED ON
GROUND CONDITIONS WITHIN THE SITE. SHOULD ANTI FLOATATION
MEASURES BE REQUIRED THEY SHALL BE SUBJECT TO REVIEW BY IRISH
WATER.

10. ALL CONCRETE TO BE IN ACCORDANCE WITH IS EN 206.
11. ANY SPECIAL ROAD REINSTATEMENT AROUND COVER & FRAME SHALL BE TO ROAD 11.

AUTHORITY'S REQUIREMENTS.
12. NEW ROAD CONSTRUCTION & SURFACE FINISH TO BE ROAD AUTHORITY REQUIREMENTS.
13. EXISTING ROAD REINSTATEMENT TO COMPLY WITH CURRENT VERSION OF "GUIDELINES FOR

TMANAGING OPENINGS IN PUBLIC ROADS" BY THE DEPT OF TRANSPORT, TOURISM & SPORT,
OR TRANSPORT INFRASTRUCTURE IRELAND REQUIREMENTS. .

1. ALL DIMENSIONS ARE IN MILLIMETRES (mm) UNLESS NOTED OTHERWISE.

2. STRUCTURAL DESIGN AND REINFORCEMENT DETAIL TO BE PROVIDED BY
        THE DEVELOPER AND SUBMITTED TO IRISH WATER FOR REVIEW.

3. ALL CONCRETE TO BE IN ACCORDANCE WITH IS EN 206

DRAWING No.

SCALE

TITLE REV

DATE
   NOT TO SCALE

REFER TO INDEX SHEET FOR NOTES REGARDING DESIGN RESPONSIBILITY & RISK ASSESSMENT

STANDARD DETAILS - WASTEWATER

VENT STACK

SEPT. 2015

No.  Date Description AppDrn  Chk
0 09/05 JMC Initial IssueTOC SL

2

11/17 JMC Updated note 2TOC MOD

07/20 RH General presentation update, stack
height reduced, passive odour
control filter unit note added

TOC MOD
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IL 18.58m 

11
47

300 Min1950mm150 Min

MC-3500 END CAP

MC-3500 END CAP

SUITABLE SUBGRADE SOIL

GEOGRID BI-AXIAL

GRANULAR WELL GRADED SOIL/AGGREGATE MIXTURES, <35% FINES.
COMPACT IN 15 CM LIFTS TO 95% PROCTOR DENSITY. SEE THE TABLE OF

ACCEPTABLE FILL MATERIALS IN STORMTECH'S DESIGN MANUAL,
INSTALLATION MANUAL, OR WWW.STORMTECH.COM.

CLAUSE 505, CRUSHED, ANGULAR STONE

NEEDLE PUNCHED FILTER GEOTEXTILE
THAT MEETS MASS SPECIFICATION

OF 120g/m2 (EN965) POLYFELT TS20 or
MULTITRACK NW9  OVER TOP OF  STONE

MC-3500 CHAMBERS SHALL MEET ASTM
F 2418-05"STANDARD SPECIFICATION
FOR POLYPROPYLENE (PP)
CORRUGATED WALL STORMWATER
COLLECTION CHAMBERS".

HARD LANDSCAPE
SURFACE

IL = 16.531

IL = 18.028

AT LOCATIONS WHERE UNDERGROUND
MODULAR ATTENUATION SYSTEMS ARE

ADJACENT TO PROPOSED TREES. TREES TO BE
PLACED AT A MINIMUM DISTANCE OF 2m FROM

THE OUTSIDE EDGE OF TANK ALONG WITH A
ROOT BARRIER AS INDICATED

35
0

NEEDLE PUNCHED FILTER GEOTEXTILE
THAT MEETS MASS SPECIFICATION
OF 120g/m2 (EN965) POLYFELT TS20 or
MULTITRACK NW9 TO BOTTOM AND SIDES

GL = Varies

34
0

22.67m 

21.75m 

PLEASE NOTE:
1. THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED, ANGULAR NO. 4 (AASHTO M43) STONE".
2. STORMTECH COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 9" (230 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR.
3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR

COMPACTION REQUIREMENTS.
4. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION.
5. WHERE RECYCLED CONCRETE AGGREGATE IS USED IN LAYERS 'A' OR 'B' THE MATERIAL SHOULD ALSO MEET THE ACCEPTABILITY CRITERIA OUTLINED IN TECHNICAL NOTE 6.20 "RECYCLED CONCRETE STRUCTURAL BACKFILL".

MATERIAL LOCATION DESCRIPTION AASHTO MATERIAL CLASSIFICATIONS COMPACTION / DENSITY REQUIREMENT

D

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS FROM THE
TOP OF THE 'C' LAYER TO THE BOTTOM OF FLEXIBLE
PAVEMENT OR UNPAVED FINISHED GRADE ABOVE. NOTE THAT
PAVEMENT SUBBASE MAY BE PART OF THE 'D' LAYER

ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER ENGINEER'S
PLANS. CHECK PLANS FOR PAVEMENT SUBGRADE REQUIREMENTS. N/A

PREPARE PER SITE DESIGN ENGINEER'S PLANS. PAVED
INSTALLATIONS MAY HAVE STRINGENT MATERIAL AND

PREPARATION REQUIREMENTS.

C

INITIAL FILL: FILL MATERIAL FOR LAYER 'C' STARTS FROM THE
TOP OF THE EMBEDMENT STONE ('B' LAYER) TO 18" (450 mm)
ABOVE THE TOP OF THE CHAMBER. NOTE THAT PAVEMENT
SUBBASE MAY BE A PART OF THE 'C' LAYER.

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
FINES OR PROCESSED AGGREGATE.

 MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU OF
THIS LAYER.

AASHTO M145¹
A-1, A-2-4, A-3

OR

AASHTO M43¹
3, 357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89, 9, 10

BEGIN COMPACTIONS AFTER 12" (300 mm) OF MATERIAL OVER
THE CHAMBERS IS REACHED. COMPACT ADDITIONAL LAYERS
IN 6" (150 mm) MAX LIFTS TO A MIN. 95% PROCTOR DENSITY
FOR WELL GRADED MATERIAL AND 95% RELATIVE DENSITY
FOR PROCESSED AGGREGATE MATERIALS. ROLLER GROSS

VEHICLE WEIGHT NOT TO EXCEED 12,000 lbs (53 kN). DYNAMIC
FORCE NOT TO EXCEED 20,000 lbs (89 kN).

B
EMBEDMENT STONE: FILL SURROUNDING THE CHAMBERS
FROM THE FOUNDATION STONE ('A' LAYER) TO THE 'C' LAYER
ABOVE.

CLEAN, CRUSHED, ANGULAR STONE OR RECYCLED CONCRETE5 AASHTO M43¹
3, 357, 4, 467, 5, 56, 57 NO COMPACTION REQUIRED.

A
FOUNDATION STONE: FILL BELOW CHAMBERS FROM THE
SUBGRADE UP TO THE FOOT (BOTTOM) OF THE CHAMBER. CLEAN, CRUSHED, ANGULAR STONE OR RECYCLED CONCRETE5 AASHTO M43¹

3, 357, 4, 467, 5, 56, 57 PLATE COMPACT OR ROLL TO ACHIEVE A FLAT SURFACE.2,3

SUMP

SILT
TRAP
INLET

MANHOLE
S40

SUMP

OUTLET
MANHOLE

S41

CL 21.175m

GEOGRID BI-AXIAL

WOVEN GEOTEXTILE THAT MEETS
STRENGTH SPECIFICATION OF 40kn/m (EN10319).

POLYBRANE PB240 OR STORMPRO 390 (BLACK)
BETWEEN FOUNDATION STONE AND CHAMBERS

NEEDLE PUNCHED FILTER GEOTEXTILE
THAT MEETS MASS SPECIFICATION

OF 120g/m2 (EN965) POLYFELT TS20 or
MULTITRACK NW9 OVER TOP OF  STONE

 MINIMUM 550mm STONE
 TO PROVIDE STRUCTURAL SUPPORT AND
INTERCEPTION

MC3500 CHAMBERS SHALL MEET ASTM F
2418-05"STANDARD SPECIFICATION FOR

POLYPROPYLENE (PP) CORRUGATED
WALL STORMWATER COLLECTION

CHAMBERS".

NEEDLE PUNCHED FILTER GEOTEXTILE
THAT MEETS MASS SPECIFICATION

OF 120g/m2 (EN965) POLYFELT TS20 or
MULTITRACK NW9 TO BOTTOM AND SIDES

CL 21.165m

IL 18.00m

CL 18.120m

IL 18.58m 
IL 18.30m

IL 18.85m 

GY

ICIC

IC

DK DK DK DK DK DK DK

DK

69.870m

28.175m

9.380m

76.815m

15.655m
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PROPOSED TANK A 1350M3 CHAMBER LAYOUT PLAN
Scale at A1 1:200
Scale at A3 1:400

SECTION A
1:50 ---

SECTION B
1:50 ---

CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418,
"STANDARD SPECIFICATION FOR POLYPROPYLENE (PP)
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".
1. MC-3500 CHAMBERS SHALL BE DESIGNED IN

ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE
FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CORRUGATED WALL STORMWATER COLLECTION
CHAMBERS".

2. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR
ASSESSING THE BEARING RESISTANCE (ALLOWABLE
BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE
DEPTH OF FOUNDATION STONE WITH
CONSIDERATION FOR THE RANGE OF EXPECTED SOIL
MOISTURE CONDITIONS. REFERENCE STORMTECH
DESIGN MANUAL FOR BEARING CAPACITY GUIDANCE.

3. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY
TO THE EXCAVATION WALL FOR BOTH VERTICAL AND
SLOPED EXCAVATION WALLS.

4. REQUIREMENTS FOR HANDLING AND INSTALLATION:
· TO MAINTAIN THE WIDTH OF CHAMBERS DURING

SHIPPING AND HANDLING, CHAMBERS SHALL HAVE
INTEGRAL, INTERLOCKING STACKING LUGS.

· TO ENSURE A SECURE JOINT DURING INSTALLATION
AND BACKFILL, THE HEIGHT OF THE CHAMBER
JOINT SHALL NOT BE LESS THAN 2” (50 mm).

· TO ENSURE THE INTEGRITY OF THE ARCH SHAPE
DURING INSTALLATION, a) THE ARCH STIFFNESS
CONSTANT AS DEFINED IN SECTION 6.2.8 OF ASTM
F2418 SHALL BE GREATER THAN OR EQUAL TO 500
LBS/FT/%. AND b) TO RESIST CHAMBER
DEFORMATION DURING INSTALLATION AT ELEVATED
TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS
SHALL BE PRODUCED FROM REFLECTIVE GOLD OR
YELLOW COLORS.

Results:-
System Volume and Bed Size
INSTALLED STORAGE VOLUME: 362.56 CUBIC METERS.
STORAGE VOLUME PER CHAMBER: 3.12 CUBIC METERS.
NUMBER OF CHAMBERS REQUIRED: 247
NUMBER OF END CAPS REQUIRED: 16
CHAMBER ROWS: 8
MAXIMUM LENGTH: 70.72 M.
MAXIMUM WIDTH: 17.51 M.
APPROX. BED SIZE REQUIRED: 1226.35 SQUARE METERS.
AVERAGE COVER OVER CHAMBERS: N/A .
SYSTEM COMPONENTS
AMOUNT OF STONE REQUIRED(0% OVERAGE): 1471 CUBIC METERS
(CUBIC YARD TO TON FACTOR:1.4): 2692.01 TONS
VOLUME OF EXCAVATION
(NOT INCLUDING FILL): 2246 CUBIC METERS
TOTAL NON-WOVEN GEOTEXTILE REQUIRED: 3331 SQUARE METERS
WOVEN GEOTEXTILE REQUIRED
(EXCLUDING ISOLATOR ROW): 122 SQUARE METERS
WOVEN GEOTEXTILE REQUIRED
(ISOLATOR ROW): 221 SQUARE METERS
TOTAL WOVEN GEOTEXTILE REQUIRED: 343 SQUARE METERS
IMPERVIOUS LINER REQUIRED: 0 SQUARE METERS

User Inputs
Chamber Model: MC-3500
Outlet Control Structure: Yes
Project Name:
Engineer: Indhu Rajavadivelu
Project Location:
Measurement Type: Metric
Required Storage Volume: 1350.00 cubic meters.
 Stone Porosity: 40%
Stone Foundation Depth: 339 mm.
Stone Above Chambers: 351 mm.
Design Constraint Dimensions: (18.01 m. x 71.01 m.)

A
-

A
-

SEE FOUL DRAINAGE LAYOUT
PLAN ATK-ZZ-ZZ-DR-CE-900500
FOR STORM SEWER & MANHOLE
COVER & INVERT LEVELS
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1. Introduction 
The purpose of the Stormwater Impact Assessment Report is to provide details of the Storm water elements 

associated with the proposed development at Lands at Allies River Road, Old Connaught, Co. Dublin.  

For the purposes of Planning, the Old Conna Development lands have been split into two phases; Phase 1 (to which 

this planning application applies) and Phase 2 which will be delivered at a later stage. The storm water drainage 

design has been undertaken for the overall Old Conna Masterplan Development site including Phase 1 and allowance 

for the Future Phase 2 to ensure that there is adequate capacity and connectivity within the proposed storm system.  

The proposed development comprises 271no. dwellings in a mix of houses and duplex / apartment units, 

including 103no. 2 to 3-storey houses (22no. 4-bedroom, 68 no. 3-bedroom and 13no. 2-bedroom), 162no. 

apartments (113no. 2-bedroom and 49no. 1-bedroom)  across 4 no.blocks ranging from 1-4 storeys in building height 

and 6 no. 3-bedroom duplex units; 1 no. creche (c. 574 sqm) at ground floor of Apartment Block 3; and all associated 

and ancillary site development and infrastructural works including on site attenuation, hard and soft landscaping and 

boundary treatment works, including: public open space; communal open space; components of the  regional 

attenuation pond; public lighting; surface car parking spaces; bicycle parking spaces/stores for houses and duplex / 

apartment units; 4no. ESB substations; bin stores; vehicular access via existing Old Connaught Avenue 

and a proposed new primary north-south street into the eastern portion of the Central Character Area. The proposed 

development also includes the construction of a new pumping station, twin rising mains extending circa 400m along 

Old Connaught Avenue under the M11 connecting to the existing Gravity foul network on Old Connaught Avenue 

125m east of the M11 bridge and associated storage, together with all ancillary site development and reinstatement 

works required to facilitate these elements  The report deals with the following aspects associated within this 

development.  

▪ Existing Site and Hydrological Features  

▪ Site Investigation Testing  

▪ Soil Type Classification  

▪ Storm Water Drainage Design  

▪ Sustainable Urban Drainage System (SuDS) 

▪ Flood Risk Assessment and Exceedance Flows  

▪ SuDS Maintenance 

1.1 Site Location 

The proposed site is located within the client land ownership within the Old Connaught LAP. The land is bounded to 

the west of the M11 corridor, North of Old Connaught Avenue, and east of existing residential areas in Old Connaught. 

Figure 1-1 below indicates the extents of the site within the redline boundary. The site extends across the central and 

eastern fields of Old Connaught and includes frontage onto Old Connaught Avenue to the south.  

The map highlights several features that help show the site’s position within the surrounding areas. The M11 forms a 

clear landmark to the east, and Old Connaught Avenue defines the Southern Edge of the surrounding area. The wider 

setting comprises a combination of suburban neighbourhoods, community facilities and open green spaces, reflecting 

the mixed residential and semi-rural character typical of Old Connaught.  
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Figure 1-1 - Site Location 

1.2 Existing Site Description 

The existing topographical levels within the proposed site range from approximately 24.23mOD at the North-West 

Boundary, which is the highest point to around 18.89mOD at the lowest point in the southwest . Overall, the ground 

levels fall gradually across the site, sloping from the North-west area towards the South-West.  

1.3 Principle Design Considerations 

During the design of the storm Drainage for the proposed site, including SuDS, the following key documents / 

standards were taken into consideration. 

▪ Dun Laoghaire Rathdown County Development Plan, 2022-2028 

▪ Old Connaught Local Area Plan (LAP) 

▪ Greater Dublin Strategic Drainage Study (GDSDS) 

▪ CIRIA Report C753 The SuDS Manual -v6 

 

The proposed stormwater drainage has been developed in consultation with the relevant authorities including Dun 

Laoghaire Rathdown County Council (DLRCC) Municipal services Department and will be furtehr discussed prior to 

the final planning submission.   

M1 
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2. Surface Water Design 
The storm drainage system has been designed in accordance with the key documents and standards listed in Section 

1.3 above.  

Surface water generated from the proposed residential development will be conveyed through a proposed surface 

water network including SuDS and attenuated / managed on site prior to final discharge at QBar greenfield run-off 

rates.  The restricted discharge from the proposed site will be conveyed via a new surface water sewer proposed from 

the attenuation pond and discharged to the existing culvert located east of the proposed site which then discharges 

to the receiving Crinken Stream. The proposed Storm drainage Network for the development is as indicated on the 

planning drawings ATK-ZZ-ZZ-DR-CE-900500 - ATK-ZZ-ZZ-DR-CE-900504. 

The principlesbehind the proposed design were discussed and agreed with DLRCC Municiap services department at 

multiple stages in advance od making this application. .  Aspects of the proposed development that were discussed 

and agreed have been incorporated within this design.  

The proposed measures included within the design proposal are as follows:  

▪ Swales within Open Space / Park areas adjacent to roads 

▪ Permeable Paving in light traffic areas (Parking Bays) 

▪ Green Roofs to suitable Apartment Block  

▪ Potential for use of Modular underground attenuation Systems within Park Areas  

▪ Filter Drains in rear Gardens  

▪ Tree Pits  

▪ Flow Control Devices including Vortex and orifice Plates as required. 

▪ A regional overground attenuation Pond 

2.1 Proposed Sustainable Urban Drainage (SuDS) 
Strategy  

For the proposed development a SuDS Triangle was utilized to ensure all three functions are provided for within the 

SuDS strategy.  

 

Figure 2-1 - SuDS Triangle 

By considering the three functions of the triangle, a SuDS system will allow for water quality treatment through natural 

processes by;  
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▪ Encouraging infiltration (where appropriate) and attenuation peak flows.  

▪ Improving Water Quality by providing treatment to storm water prior to discharge  

▪ Providing Habitat and function were possible for those using the area (including wildlife) 

 

The principles of aa SuDS Treatment train were used during the design of the surface water drainage system., The 

treatment train as illustrated in the image below provides an understanding of prevention and source control to 

reduced water runoff from a site and improve water Quality.  

 

Figure 2-2 - SuDS Treatment Train 

The treatment train principles include;  

▪ Prevention of surface water run-off from the proposed site by use of filter drains, swales, permeable paving, tree 

pits, extensive green roofs, and modular attenuation systems with a permeable base.  (where appropriate) 

▪ Minimising impermeable paved areas using permeable paving, and extensive green roofs. 

▪ Infiltration by use of Filter drains, swales, permeable paving and tree pits.  

▪ Site control using underground modular attenuation storage and vortex flow control devices to manage flows and 

agreed final Qbar Run off rate. 

Each of the items outlined above will help to improve water quality, reduce storm runoff quantity from the proposed 

site and ensure that there is no increased risk to downstream flooding where discharging to the existing culvert. 

To facilitate the design of the Phase 1 stormwater drainage network, the full development extent (Phases 1 and 2) 

has been considered in the hydraulic assessment. The Phase 1 drainage layout has been developed using the 

proposed finished levels, while the Phase 2 lands have been assessed based on existing ground levels. Considering 

the overall development extent at this stage ensures that adequate drainage gradients and satisfactory invert levels 

can be achieved for the internal network, including the discharge to the proposed regional attenuation tank. The total 

area considered in the assessment is 11.538 ha, as illustrated in Figure 2-3. 
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Figure 2-3 - Overall Catchment Area Considered for Drainage Network Design 

There are 4 No proposed drainage Sub-catchment Areas (Catchment 1A, 1B, 2A, and 2B) Within the proposed 

development for the purpose of site control as outlined on planning drawingATK-ZZ-ZZ-DR-CE-900103 Sub 

Catchment Areas Layout Plan.. The catchments are segregated by use of a vortex control device to limit / Manage 

discharge from each catchment. Section 7 provides further details on Catchment areas.  

The SuDS techniques proposed within the development are outlined below: 

▪ Swales are to be used within the site as conveyance systems for surface water runoff from sections of road, 

footpaths, or shared surfaces. Discharge into the swale will be via drop kerbs/ side inlet gullys or over edge flows.  

▪ Permeable Paving will be used in light traffic areas to the front of residential units, courtyards and carparks, The 

permeable paving will allow for attenuation, infiltration to ground, reduction of peak flow rates and improved water 

quality. Roof Run-off from the front roof area of residential housing units will discharge directly into the Subbase 

below each permeable paving area allowing for reduced run off from these roof areas.  

▪ Extensive Green roofs will be provided on suitable buildings as indicated on drawing ATK-ZZ-ZZ-DR-CE-900504 

in accordance with Dun Laoghaire Rathdown County Development Plan, 2022-2028 and Old Connaught LAP. 

The green roofs will provide reduced peak flow rates, attenuation, evaporation and improved water quality.  

▪ Filter drains within rear gardens of the housing units will allow for infiltration to ground, reduced peak flow rates 

and improved water quality. Only roof run off from the rear roof of the residential unit will discharge into the filter 

drain. The filter drain will allow for infiltration to ground and reduce the overall site runoff. 

▪ Underground modular systems will be used within public green corridors / Park areas . The modular systems 

will allow for storm water attenuation underground for storm events up to 1 in 100 year events. The modular 

systems will also allow for infiltration to ground were suitable.   

▪ Vortex flow control devices will be used throughout the site to allow for storm water control and reduce peak 

run-off. 

Drainage Network 

Design Area 11.538Ha. 
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The storm water drainage network will be assessed for compliance with Key design parameter as set out in Table 2-

1 below.  

Table 2-1 - Storm Drainage Design Parameters 

Parameter Value/Requirement  

Minimum Depth 1.2m cover under highways 

0.9m elsewhere* 

Maximum Depth  5m 

Minimum Sewer Size for Main Drainage 225mm 

DLRCC Municipal services agreed coefficient runoff 

factors for pipe sizing and storage requirements  

100% Roads / Cycletrack / Footpath / Roofs (when 

discharging directly to the proposed Storm drainage 

Network). 

75% - Roads / Cycle tracks / Footpath / Roofs when 

discharging directly to swales, tree pits and filter drains. 

60% - Roads / Cycle tracks / Footpaths / Roofs when 

discharging directly to permeable paving  

85% - Extensive Green Roofs 

Max velocity at Pipe full  3.0m/s 

Min Velocity in  0.75m/s (1.0m/s used where achievable) 

Roughness  0.6mm 

Maximum discharge rate A discharge rate of 15.1 l/s is controlled at the flow 

control manhole located at the final outfall from the local 

attenuation tank serving Catchment 1A. A discharge 

rate of 27.1 l/s is controlled at the final discharge point 

from the regional attenuation pond serving Catchments 

1A and 1B. 

Level of Service Critical Storm 1 in 2 year return period No Surcharge within the pipe network, no flooding 

Level of service Critical Storm 1 in 30 year return period Surcharge allowed, No flooding 

Level of service Critical Storm 1 in 100 year return period No Flooding unless planned and contained on site.  

*Without recourse to concrete, absolute minimum cover in roads is 0.9m.  Pipes with cover between 0.9m and 1.2m shall be bedded and surrounded 

in concrete, 150mm thick, Class E, in accordance with Clause 1502 of the Specification for Roadworks.  

**Overall catchment area for storm water design purposes is 11.538Ha as discussed in Section 2.1 above.  

Causeway Flow which is an industry standard tool for the design and assessment of gravity sewer drainage  networks, 

has been used to simulate the proposed storm drainage network including flow controls and attenuation requirements. 

Outputs from the model for the proposed storm network are contained in Appendix A-F of this report. 
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3. Site Investigations 
Site Investigations were carried out by Ground Investigations Ireland Ltd in March 2026. Refer to Appendix G for a 

copy of the Ground Investigations Report. 

The purpose of the site investigation was to investigate subsurface conditions utilising a variety of 

investigative methods. The scope of the site investigation works undertaken for this project included the following. 

▪ 3 no. cable percussive boreholes  

▪ 3 no. rotary coreholes at borehole locations  

▪ 5 no. mechanically excavated trial pits  

▪ 2 no. window samples  

▪ 2 no. dynamic probes at window sample locations  

▪ 7 no. plate bearing tests  

▪ 7 no. infiltration tests  

▪ 1 no. inspection (slit) trench  

▪ Groundwater monitoring of standpipes  

▪ A programme of geotechnical, chemical and environmental laboratory testing 

 

The locations for the site investigation testing including soakaways and ground water monitoring wells were discussed 

and agreed with DLRCC Municipal services prior to works commencing on site. Refer to Figure 3-1 below for borehole 

and trial pit locations. The locations for the site investigation testing are indicated in the image below: 

  

Figure 3-1 - Site Investigation Testing Locations  
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Review of the SI results including Trial Pit (TP) logs indicate that out of the 12No. TP (including 7No. soakaways), 

ground water was encountered within 11No. TP’s. The ground water levels within the TP logs varied between 0.9m 

– 2.20m in depth. 

The location of the trial pits, ground levels, and ground water levels are indicated on the storm water Layout 

Drawings ATK-ZZ-ZZ-DR-CE-900500-900502.  
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4. Existing Site Hydrology 

4.1 EPA Based Assessment 

The environmental Protection Agency (EPA) geoportal was consulted in relation to the proposed site to identify nearby 

waterbodies. The water bodies close to the proposed site are: Crinken Stream (EPA Code : 10R18) c. 326m to the 

North – East of the proposed site, Dargle Stream (EPA Code: 10D01) c.780m South – East of the proposed site, and 

the Irish Sea C1.5km East of the proposed site as shown in Figure Below.  

The Dargle stream flows in a south – easterly direction and joins the Irish Sea. The Dargle stream flows in a North – 

Easterly manner into the Dargle Estuary C.1.3km East of the proposed site. The Old Connaught Local Area Plan 

2025 identifies a primary watercourse relevant to the proposed site – a tributary of Crinken stream known as the Old 

Connaught Stream (also known as Ballyman Tributary) as shown in Figure 4-1, which flows through the site. The 

tributary rises from Carrickgollogan Hill on the eastern edge of the Dublin Mountains and flows down to Old Connaught 

where it enters a culvert upon converging with Ferndale Road. From here, the tributary runs in an Easterly direction 

in a series of culverts and open channels, diverted from its original route, before finally discharging to the Crinken 

Stream again on the eastern side of M11.  

 

Figure 4-1 - Site Hydrology 
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4.2 Old Conna Local Area Plan Based Assessment 

The Old Connaught Local Area Plan (LAP) identified four distinct character areas within the plan lands, namely the 

Northern, Central, Southern and Western Character Areas. As part of the LAP-wide drainage strategy, a Primary 

Regional Attenuation Pond and a Secondary Regional Attenuation Pond were identified to facilitate the 

management of surface water runoff across the overall development area. A review of the stormwater network 

strategy for the wider LAP lands has been undertaken to assess the feasibility of the drainage proposals and to 

confirm the continued functionality of the integrated surface water management strategy envisaged under the LAP. 

The Central Character Area presents particular drainage challenges due to the existing site topography and the 

relatively flat gradients across portions of the lands. Notwithstanding these constraints, the drainage analysis has 

demonstrated that the majority of the Old Connaught Castlethorn lands within the Central Character Area can be 

conveyed to the Primary Regional Attenuation Pond identified in the LAP. This has been achieved through a 

carefully developed drainage strategy that accommodates the adverse gradients across the catchment, resulting in 

a relatively deep regional attenuation pond. In addition, surface water runoff from the proposed highway link 

connecting the Northern Character Area to the Central Character Area will also be directed to the Primary Regional 

Attenuation Pond. 

A small portion of the Old Connaught Castlethorn lands, comprising approximately 0.5 ha, is located within an area 

where the existing ground gradients are insufficient to feasibly convey runoff to the Primary Regional Attenuation 

Pond. The lowest ground level within this area is approximately 18.975 mOD, which would not allow drainage to the 

regional attenuation facility. Consequently, runoff from this portion of the site will be attenuated locally and 

discharged to the final outfall location identified within the LAP, in accordance with the overall drainage strategy. 

Surface water runoff from the Southern Character Area will be managed through localised attenuation measures 

within the respective development sites before being conveyed through the Secondary Regional Attenuation Pond. 

Similarly, runoff from the Western Character Area will be attenuated within the respective development sites and 

subsequently discharged via the proposed stormwater pipe network within Old Connaught Avenue. The outfalls 

from the Southern and Western Character Areas will combine and discharge to the existing ditch located south of 

the Old Connaught Castlethorn lands within the Central Character Area, at an indicative invert level of 18.6 mOD. 

This ditch subsequently conveys flows towards the same culvert that receives discharge from the Central Character 

Area, thereby maintaining the integrated surface water management strategy proposed under the Old Connaught 

LAP. 

The proposed drainage arrangement is as shown below in fig 4-2, showing the relationship between the Northern, 

Central, Southern and Western Character Areas, the regional attenuation ponds, and the proposed discharge 

routes. The overall surface water management strategy described above is illustrated on Drawing, included in 

Appendix H . 
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Figure 4-2 - Old Conna LAP - Proposed Storm Network 
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5. Soil Type Classification 
To determine the allowable QBar discharge rate from the proposed site, the SOIL value for the existing site was 

classified using the Winter Rain Acceptance Potential Classification . Table 2-1 from the Institute of Hydrology Report 

No.126 , See Figure 5-1 below.  

 

Figure 5-1 - WRAP Table 

The table considers four main soil and site properties which include : 

▪ Soil Water Regime 

▪ Depth to an Impermeable layer 

▪ Slope Class 

▪ Permeability of the Soil Horizons above the impermeable layer.  

5.1 Soil Water Regime 

The water regime class is taken from the Soil Survey field Handbook. The classes are identified as :  

 

Figure 5-2 - Water Regime Class 
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The Site Investigations findings indicated a ranging depth of topsoil for each of the 12No. Trial Pits including the 7 

Soakaway Trial Pits from 200mm to 600mm.  

Due to the maximum depth of the topsoil (600mm thk.) and the depth to impermeable layer discussed in Section 5.2 

below, it was determined that water regime Class 2 “soils commonly waterlogged within 40cm, but for less than 335 

days within the 70mm in most years” is the most suitable selection for this site. 

5.2 Depth to an Impermeable Layer 

Site Investigations were carried out on site as previously discussed in Section 3 of this report. During the Site 

Investigations 7No. soakaway tests were performed in accordance with BRE digest 365 at specified locations to 

determine the suitability of the soils for the infiltration of surface water. 

The Site Investigations findings indicated a depth of topsoil for each of the 7No. soakaway Trial Pits as 200mm. 

Below the topsoil the test medium varied between slightly sandy slightly gravelly CLAY, slightly silty sandy gravelly 

CLAY, sandy CLAY, slightly gravelly sandy CLAY, and sandy gravelly CLAY with occasional red brick and concrete 

fragments. 

The Institute of Hydrology Report No. 126 outlines that “an impermeable layer is defined as a layer with a hydraulic 

conductivity of less than 0.1 m/day”.  

Based on this information with predominant soil type for each of the soakaway tests being CLAY, the depth to an 

impermeable layer is determined to be located 200mm below surface level or at the underside of the topsoil or, 

accordance with the WRAP table a depth to impermeable horizon of <40cm. 

5.3 Slope Class 

Following a review of the topographical survey a 3D Heatmap model of the existing site gradients was generated. 

The 3D Model allowed for Identification of the slopes on site between the ranges set out in the winter Rain Acceptance 

Potential Classification. See Figure 5-3 below for slope classifications. 
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Figure 5-3 - Site Slope  

 

The majority of the site has a slope of < 2 degrees  or between 2 and 8 degrees. It is noted however that parts of the 

site have a slope of > 8 degrees. For this assessment based on the average, a 2-8 degrees slope will therefore be 

used. 

5.4 Permeability Class 

The Handbook of Soils for Landscape Architects by Robert F. Keeler Table 6.1 provides a soil characterisation for 

permeability from slow to rapid as outlined in Figure 5-4 Below: 

 

Figure 5-4 - Permeability Classifications 
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From review of the soakaway test results, the site has been subdivided into two areas based on permeability classes 

as per Figure 5-5 below. 

The site investigation results indicate that infiltration across the area A is consistently poor, with water levels observed 

to fall too slowly to allow reliable determination of infiltration rates in most locations. Based on this it is determined 

that permeability class is ‘Very Slow’. 

The site investigation results indicate that infiltration within area B is generally good, with water levels observed to fall 

readily during testing, allowing for the determination of infiltration rates. In parts of the site, infiltration was notably 

rapid, demonstrating favourable drainage characteristics. For Area B it is determined that the permeability class is 

‘Moderately Rapid’. 

  

Figure 5-5 - Site Permeability Classification 
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5.5 Soil Type Classification 

5.5.1 Area A  

Based on the rational discussed in Sections 5.1 5.4 above, Area A would fall into the Soil Type 4 classification as per 

Figure 5-6 below.  

As indicated in Figure 5.4, and when compared against the catchment extents shown in Figure 5.8, it is evident that 

the majority of Catchment 1A, and  Catchment 1B fall within Area A. In accordance with the soil classifications 

presented in Figure 5.4, Area A is characterized by negligible infiltration potential, indicating that infiltration to ground 

cannot be relied upon as part of the surface water management strategy. Consequently, this assumption has been 

adopted in the design of the proposed SuDS measures within these catchments, with attenuation tanks and 

associated drainage infrastructure sized and designed on the basis of providing attenuation only, without any 

allowance for infiltration losses. 

No Site Investigation (SI) information is currently available for Catchments 2A and 2B. Therefore, for the purposes 

of this assessment and to adopt a conservative approach, these catchments have also been assumed to fall within 

Area A and have been classified as Soil Type 4. Accordingly, all proposed SuDS features and attenuation areas 

within Catchments 2A and 2B have been designed on the basis of negligible infiltration potential. This classification 

may be reviewed should future site investigation data become available. 

 

Figure 5-6 - Area A Soil Type Classification 

 

5.5.2 Area B  

Based on the rational discussed in Sections 5.1 5.4 above, Area B would fall into the Soil Type 4 classification as per 

Figure 5-6 below.  
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Figure 5-7 - Area B Soil Type Classification 

 

However, DLRCC Municipal Services has advised that areas with no infiltration potential should be classified as Soil 

Type 4, while areas exhibiting limited infiltration potential should be classified as Soil Type 3. On this basis, the 

portions of the site falling within Area B have been reclassified as Soil Type 3 for the purposes of the QBAR runoff 

rate calculations. The adoption of Soil Type 3 results in a lower QBAR discharge rate compared to Soil Type 4 and, 

consequently, increases the attenuation storage requirements within the development. The use of Soil Type 3 is 

therefore considered a more conservative and onerous approach for the design of the proposed surface water 

drainage infrastructure. 

Based on this classification, a portion of Catchment 1A located within Area B, together with the corresponding areas 

of Catchment 1B, have been assigned Soil Type 3. Accordingly, the design of the proposed SuDS features, 

attenuation tanks and attenuation ponds serving these areas has been undertaken using Soil Type 3 parameters. As 

a result, the QBAR discharge rates adopted for these catchments reflect the runoff characteristics associated with 

Soil Type 3, ensuring that the sizing of the attenuation measures is based on the more conservative hydraulic 

assessment. 

 

Figure 5-8 - Catchments 
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6. Surface Water Storage Requirements  
As agreed with DLRCC Municipal services, the www.uksuds.com surface water storage volume estimation tool was 

used to determine the maximum Qbar discharge rate from the site for a 1 in 100 year storm event. Site specific data 

was confirmed using Met Eireann Rainfall Data as indicated below. 

 

A SAAR Value of 1010mm was utilised to calculate the green field runoff rate. 

Refer to Appendix I of this document for the output from the www.uksuds.com surface water storage volume 

estimation tool and maximum QBar discharge rate. 

The Phase 1 drainage design calculations are summarised below and form the basis for the assessment of runoff 

rates, attenuation storage requirements and the sizing of the proposed surface water management infrastructure: 

▪ Total Site Area (Red line Boundary) : 6.878Ha 

▪ Total area drained (overall Catchment); 4.735ha  

▪ Total Impermeable Area based on reduced coefficient runoff rate: 3.696Ha 

▪ Total % of drainage area impermeable: 78.05% 

Significant public open space (public open spaces, rear gardens etc.) has been calculated by subtracting the total 

site area from the total positively drained area 

As outlined in Section 5.5, the Phase 1 development area has been divided into two sub-catchments based on the 

applicable soil type classifications. This approach allows the runoff characteristics of each area to be assessed 

independently and ensures that the QBAR calculations accurately reflect the underlying ground conditions. The 

resulting QBAR runoff rates, including a 20% climate change allowance and 10% Urban Creep allowance , are 

summarised in Table 6-1, with the detailed UK SuDS calculation outputs provided in Appendix I. 

 

 

 

http://www.uksuds.com/
http://www.uksuds.com/
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Table 6-1 - Qbar Calculation Summary  

Area Ref. Soil Type Area Size (ha) % of Total Area 

(6.878ha) 

Resulting Qbar (l/s) 

1A 4 2.03 29.5 15.1 

1B  3 2.705 39.3 12 

(Regional 

Attenuation 

Pond) 

Catchment 

1A+Catchment 

1B 

4.73 68.77 27.1 

 

The calculated QBAR discharge rate of 27.1 l/s has been agreed in principle with DLRCC Municipal Services as 

an appropriate discharge rate for the Phase 1 Castlethorn lands included within the current Planning Application. 

The proposed approach is that the Phase 1 drainage design, including the attenuation requirements and discharge 

rate assessment, is based solely on the catchment area associated with this phase of development. 

It is acknowledged that the wider Old Connaught lands will be developed in subsequent phases and that the ultimate 

regional attenuation strategy will need to accommodate runoff from these additional catchments. Accordingly, the 

sizing and configuration of the proposed regional attenuation pond will be reviewed and expanded as necessary 

during the design of future phases to cater for the increased contributing catchment area and associated runoff 

volumes. 

DLRCC Municipal Services has agreed that it is appropriate for the current application to assess and design the 

surface water drainage infrastructure based on the Phase 1 lands only, with the wider regional attenuation pond 

strategy to be refined and developed as future phases progress. Therefore, the QBAR value presented in this report 

relates exclusively to the Phase 1 development and represents the proposed permissible discharge rate for the current 

Planning Application. 
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7. Proposed Site Characteristics 
For the purposes of this Phase 1 Planning Application, the overall catchment has been divided into three sub-

catchments (Catchments 1A,and 1BC), as illustrated on the accompanying drainage drawings. Each sub-

catchment incorporates a range of SuDS measures, as outlined in Section 2.1, to provide attenuation and treatment 

of surface water runoff prior to discharge. 

 

Figure 7-1 - Site Catchment Areas 

The proposed regional attenuation pond forms part of the Phase 1 infrastructure works and has been designed 

to accommodate runoff from Catchments 1A and 1B. The future development areas within Phase 2 will be 

attenuated locally on site prior to discharging to the Regional Attenuation Pond. The drainage strategy has been 

developed to ensure that runoff from the Phase 2 catchments is controlled within the site before being conveyed to 

the regional attenuation system. 

However, the extent of Catchment 2A within Phase 2 has been designed to provide local attenuation and discharge 

directly to the proposed outfall. This approach has been adopted due to the favourable site topography and drainage 

gradients, which allow runoff to gravitate naturally towards the outfall. Routing flows from Catchment 2A directly to 

the outfall avoids the need to convey these flows to the Regional Attenuation Pond, thereby reducing the required 

storage volume and excavation depth of the regional attenuation facility. This results in a more efficient, practical, and 

sustainable drainage solution for this catchment. 

It should be noted that the drainage strategy presented at this stage is indicative of the future Phase 2 development. 

All design considerations, including drainage, attenuation requirements, network layouts, and supporting 

infrastructure associated with Phase 2, will be developed and assessed in detail as part of a future planning application 

for Phase 2. 

Table 7-1 - Catchment Area Discharge Rates 
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Lands draining to 

attenuation Area 

Volume of 

attenuation  Discharge Rate 

Allowance  made for 

Climate Change + 

Urban Creep 

Catchment 1A 2.03 Ha 1350m3 15.1 L/s 30% 

Regional Attenuation 

Pond (Catchment 1A 

+ Catchment 1B) 

2.7 Ha + Controlled flow from 

Catchment 1B 1312m3 27.1 L/s 30% 

Two flow control devices are proposed for phase 1 catchments due to the topography and layout of the site, before 

finally discharging from the overall catchment to the existing culvert in the East via a new storm water network as 

indicated on the planning drawings ATK-ZZ-ZZ-DR-CE-900500-ATK-ZZ-ZZ-DR-CE-900502. 

7.1 Catchment Design Details 

Localised attenuation within Catchment 1A will be provided by underground modular attenuation 

systems. Refer to Drawing ATK-ZZ-ZZ-DR-CE-900501 PROPOSED STORM DRAINAGE LAYOUT - 

SHEET 1 and ATK-ZZ-ZZ-DR-CE-900502 PROPOSED STORM DRAINAGE LAYOUT - SHEET 2 for 

further details of the proposed attenuation infrastructure. 

A controlled discharge from both catchment 1A and 1B will be achieved by a vortex flow control device 

located downstream of the underground modular attenuation systems. The flow control devices have 

been sized based on the maximum design water level within each attenuation system. The design head 

for each catchment has been established to ensure that the discharge rates presented in Table 7-1 are 

not exceeded during the 1 in 100-year, 6-hour storm event. Penstocks will be incorporated within the 

hydrobrake chambers to facilitate maintenance activities when required. In accordance with DLRCC 

requirements, the flow control devices will not include bypass doors or high-level overflow arrangements. 

Catchpit manholes will be provided at the inlet to the underground modular attenuation systems to 

minimise the ingress of silt and debris and to enhance the long-term performance of the attenuation 

infrastructure. 

Where swales are proposed, they will primarily serve as conveyance features for surface water runoff 

from adjacent roads and footpaths. Runoff will enter the swales through dropped kerbs and/or side-entry 

gullies. Discharge from the swales to the stormwater network will be via perforated manhole covers. 

These covers will be set approximately 50 mm above the swale invert to provide an element of 

interception and promote water quality treatment prior to discharge. 

Porous paving areas will accommodate runoff from the paved surface itself, adjacent roads and 

footpaths, as well as roof runoff from the front of residential dwellings. The underlying sub-base will 

provide infiltration, attenuation of peak flows, and approximately 30% storage within the voided aggregate 

layer. An orifice plate or flow control structure will be installed within the outfall chamber serving each 

porous paving area to restrict discharge rates and maximise the available storage volume within the sub-

base. 
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Filter drains incorporating perforated carrier pipes will be provided within rear gardens to collect and 

convey roof runoff from the rear of the proposed dwellings. 

Tree pits will be incorporated at the locations indicated on the relevant drawings. Surface water runoff 

from adjacent roads, footpaths and other impermeable areas will be directed into the tree pits via dropped 

kerbs. Interception, filtration and infiltration will occur within the identified locations in Area B, as 

described in Section 5.5.2. An overflow pipe set 50 mm above the finished surface level of the tree pit will 

provide a controlled overflow route to the stormwater drainage network during higher-intensity rainfall 

events. 

Extensive green roofs will be provided on suitable apartment blocks and retail units. Refer to Drawing 

ATK-ZZ-ZZ-DR-CE-900504 PROPOSED EXTENSIVE GREEN ROOF LAYOUTS for the proposed green 

roof extents within Phase 1. For the purposes of the drainage assessment and hydraulic modelling, a 

runoff coefficient of 80% has been adopted for the green roof areas. 

7.2 Catchment 1A- Drainage Design Details 

Attenuation is proposed for Catchment 1A using an underground modular attenuation system. It was determined 

during modelling of the network that based a maximum discharge rate of 15.1l/s via a vortex flow control device that 

a volume of 1350m3  is required for 1 in 100 – year 6-hour storm event including 20% climate change and 10% 

urban creep. 

Modelling of the 1 in 30 year storm for upto 24-hour event confirmed that the attenuation storage volume of 1350m3 

provided was also sufficient.  

Table 7-2 - Design Summary - Catchment 1A 

Catchment 

Reference 

Maximum Design 

Flow from Vortex 

Flow Control  

Resulting Maximum 

Design Flow for 1 in 

100 year  

Resulting Maximum 

Design Flow for 1 in 

30 year 

Minimum Tank 

Volume 

Catchment 1A 15.1 l/s 15.1 l/s 15.1 l/s 1350 m3 

 

Table 7-3 - Site Impermeable Areas - Catchment 1A 

Catchment 1A Total Site Area Total Impervious Area 

2.03Ha 1.003Ha 

 

Table 7-4 - Interception Volume Required - Catchment 1A 

 Total Paved Site 

Paved Surfaces (roads.footpaths,permeable paving & roof areas) 1.003 

Volume of Interception Required 10030 x 0.005 x 0.8 = 40.12m3 
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Table 7-5 - Interception Volume Provided – Catchment 1A 

SuDS Volume 

Permeable Paving 2328.2m2 x 0.05 = 141.41m3 

141.41 x 35% = 49.49m3 

Extensive Green Roof (>150mm thk.) 806.09m2 x 0.005 = 4.03m3 

Swales 22(L) X 0.5(W) X 0.05(D) X 2 = 1.1m3 

Underground Modular Attenuation System 35.14(W) X 35.14(L) = 1235m2 

0.688(D) x 1235m2 = 849.68m3 

849.68 x 35% Voids = 297.388m3 

 

Tree pits and Bioretention Gardens 3926x 0.05 = 196.3m3 

65.9 x 35% Voids = 68.71m3 

Total  420.718m3 > 40.12m3 required (OK) 

7.3 Catchment 1B- Drainage Design Details 

Attenuation for Catchment 1B is proposed within the Regional Attenuation Pond, as identified in the Old Connaught 

Local Area Plan (LAP). The controlled discharge from Catchment 1A will be directed into Catchment 1B and 

subsequently conveyed to the Regional Attenuation Pond. 

Hydraulic modelling of the proposed drainage network determined that, with a maximum discharge rate of 27.1 l/s 

controlled by a vortex flow control device, a minimum attenuation storage volume of 1,312 m³ is required to 

accommodate the 1 in 100-year, 6-hour storm event, including allowances for 20% climate change and 10% 

urban creep. 

In addition, modelling of the 1 in 30-year storm event for durations of up to 24 hours confirmed that the proposed 

attenuation storage volume of 1,312 m³ provides sufficient capacity to manage runoff without exceeding the design 

criteria. 

 

 

 

Table 7-6 - Design Summary - Catchment 1B 

Catchment 

Reference 

Maximum Design 

Flow from Vortex 

Flow Control  

Resulting Maximum 

Design Flow for 1 in 

100 year  

Resulting Maximum 

Design Flow for 1 in 

30 year 

Minimum Tank 

Volume 

Catchment 1B 27.1 l/s 27.1 l/s 27.1 l/s 1312 m3 

 

Table 7-7 - Site Impermeable Areas - Catchment 1B 
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Catchment 1B Total Site Area Total Impervious Area 

2.71Ha 2.117Ha 

 

Table 7-8 - Interception Volume Required - Catchment 1B 

 Total Paved Site 

Paved Surfaces (roads.footpaths,permeable paving & roof areas) 2.117Ha 

Volume of Interception Required 21170 X 0.005 X 0.8 = 84.68m3 

 

Table 7-9 - Interception Volume Provided – Catchment 1B 

SuDS Volume 

Permeable Paving 652.9m2 x 0.05 = 32.645m3  

32.645 x 35% Voids = 11.42m3 

Extensive Green Roof (>150mm thk.) 2,299.05m2 x 0.005 = 11.495m3 

Intensive Green Roof (landscape courtyard areas with soil 

>500mm thk.) 

200.88m2 x 0.005 = 1.004m3 

Tree pits and Bioretention Gardens 1,922.63x 0.05 = 96.13m3 

96.13 x 35% Voids = 33.64m3 

Detention Pond (Regional Attenuation)  1,312m3 of storage provided  

Total  1,369.559m3 provided > 84.68m3 required (OK) 

7.4 Compliance with GDSDS Design Criteria 

Outfall section 6.3.4 of the GDSDS Volume 2 New Development sets out four design criterion which are required to 

be met by the proposed drainage system. Compliance with these criteria are outlined below:   

7.4.1 Interception Volume – Criterion 1.1 

Criterion 1 is satisfied by providing interception storage and treatment of runoff within SuDS features i.e., petrol 

interceptor and attenuation systems. Interception volumes are based on 80% runoff from paved areas and 0% runoff 

from pervious surfaces for the first 5mm rainfall.  

 Total Paved Site 

Paved surfaces (roads, footpaths, permeable paving & 

roof areas) 

3.12Ha 

Volume of Interception Required  31200 x 0.005 x 0.8 = 124.8m3 
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Interception volume of 1,369.559m3 is being provided for the overall site which is >than 124.8m3 required for the site. 

Interception volume has been provided on the proposed site using the SuDS features noted below.  

• Filter Drains 

• Permeable Pavement to Parking Bays 

• Conveyance Swales 

• Green Roofs ( apartment buildings only) 

• Green Courtyards ( Apartment Buildings only) 

• Tree Pits ( along Main avenue) 

• Underground Modular Systems ( within green open spaces)  

7.4.2 Treatment Volume – Criterion 1.2 

Interception volume is based on 80% runoff from paved areas and 0% runoff from pervious surfaces for the first 

15mm rainfall .  

Table 7-10 - Treatment Volume 

 Total Paved Site 

Paved surfaces (roads, footpaths, permeable paving & 

roof areas) 

3.12Ha 

Volume of Treatment Storage Required  31200 x 0.015 x 0.8 = 374.4m3 

 

A storage volume of 1312 m³ is provided within the detention pond, which has been identified as the regional 

attenuation pond for the site. The pond receives runoff from the entire development and discharges at a controlled 

rate of 27.1l/s to the designated outfall. On this basis, it is considered that the required treatment volume is fully 

achieved. The required treatment volume is 374.4 m³; however, the detention pond provides 1312m³ of storage, 

which is approximately 3.5 times greater than the minimum requirement, providing a significant surplus in treatment 

and attenuation capacity. 

7.4.3 River Regime Protection – Criterion 2 

As discussed in Section 7, the site is divided into two drainage catchments, namely Catchments 1A, and 1B, each 

incorporating attenuation measures as part of the overall surface water management strategy. Catchment 1A is 

served by a localised underground modular attenuation system providing 1,350 m³ of attenuation storage, with 

discharge controlled to 15.1 l/s before conveying flows to the regional attenuation pond. Catchment 1B provides 

1312 m³ of attenuation storage and drains directly to the regional attenuation pond. The regional attenuation pond 

therefore receives runoff from the entirety of Catchment 1B together with the controlled discharge from Catchment 

1A and acts as the principal attenuation feature for the site. The discharge from the regional attenuation pond is 

regulated by a flow control device set at 27.1 l/s, ensuring runoff is released to the outfall at the approved controlled 

rate. 
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7.4.4 Level of Service - Criterion 3  

Criterion 3 is satisfied by majority of the site being outside the 1000-year coastal and fluvial flood levels. The eastern 

boundary is identified to have flooding , however there is no building proposed along this extent. Pluvial flood risk is 

addressed by designing the development to accommodate storage for a 100 year storm (plus climate change) as per 

GDSDS. Planned flood routing for storms upto 100-year level was considered in the design and development run-off 

contained within the site.  

There are 4 criteria for levels of service. These are  

▪ Criterion 3.1 : No external flooding ( 30-year high intensity rainfall event) 

▪ Criterion 3.2 : No internal Flooding ( 100 – year high intensity rainfall event) 

▪ Criterion 3.3 : No internal Flooding ( 100 year river event and critical duration for site storage) 

▪ Criterion 3.4 : No flood routing off site except where specifically planned (100 year high intensity rainfall event) 

Criteria 3.1, 3.2 , 3.3, 3.4 : All potential flooding has been reviewed and modelled using causeway flow for upto the 

required 1 in 100 year storm event including 30% uplift for a climate change. Outputs from the model for the proposed 

storm network are contained in Appendix A-F of this report. 

7.4.5 River Flood Protection - Criterion 4  

Attenuation for surface water runoff is provided through Sustainable Drainage Systems (SuDS) , including attenuation 

in Detention/Wetland Basins designed to manage post development flows. In accordance with the Greater Dublin 

Strategic Drainage Study (GDSDS), three methods are available for assessing River Flood Protection – Outline under 

Criterion 4.1, 4.2 and 4.3 

Following a comparative review, Criterion 4.3 has been identified as the most appropriate for application at the 

proposed site. This criterion focuses on the comparison of pre and post development runoff volumes, ensuring that 

the post development discharge does not exceed the natural runoff rate. An extract from the GDSDS outlining 

Criterion 4 is provided below for reference.  
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Figure 7-2 - GDSDS River Flood Protection 

Criterion 4.3 has been satisfied for the proposed site by providing an agreed Maximum discharge rate of QBar (27.1/s) 

and on site attenuation for upto the 1 in 100 year storm event (including 30% for Climate Change).  
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8. Flooding & Exceedance Flows  

8.1 Flood Risk Assessment 

A Flood risk assessment (FRA) has been undertaken for the site to satisfy the requirements of the Planning System 

and Flood Risk Management Guidelines. The report Aimed at scoping source of flooding, assessing whether any 

significant flood risk issues exist and proposing appropriate flood risk management measures as required, The flood 

risk assessment can be considered to satisfy the Stage 1 Flood Risk Identification as set out in the guidelines. In 

relation to the proposed Old Connaught development, based on the Stage 1 Flood Risk Identification findings are :  

▪ The eastern boundary of the proposed site is located within Flood Zone A and B and is at a high risk of flooding 

(i.e. greater than 1 in  100 year / 1% AEP). A historic flood event (ID2030 – Old Connaught Avenue) has been 

identified C.200M West of the proposed site.  

▪ The old Connaught LAP SFRA hydraulic model clearly shows part of the proposed site boundary is located in the 

1% AEP (Flood Zone A) and 0.1% AEP (Flood Zone B) predicted flood extents.  

▪ The DLR county development Plan 2022-2028 Flood Zone Map similarly shows Flood Zone A and B extending 

into the eastern and southern lower – lying portion of the site, with the remainder of the proposed site located in 

Flood Zone C. 

▪ Site levels range broadly from C.24.9 mOD (high ground) to C. 16.3 mOD (low ground). The areas of lowest 

elevation correspond to those overlapping the mapped flood extents and therefore align with the identified risk.  

Based on these findings above, a stage 2 flood risk assessment needs to be carried out for the proposed site, to 

investigate the identified fluvial flood risk in further detail. The assessment must apply the sequential approach within 

the site, set out appropriate mitigation measures and where necessary, include a development specific Justification 

Test depending on proposed land – use vulnerability with the flood affected area. Refer 0126446DG0010 - Stage 1 

FRA for Stage 1 Flood Risk Assessment.  

8.2 Exceedance Flows 

Surface water exceedance flows from the site have been considered as part of the drainage design. A modelling 

exercise was carried out with a 50% blockage within the vortex Flow control units at all  2 attenuation locations.   

The table below outlines the Catchments and vortex flow control that had restriction applied. There was no flooding 

in the 1 in 100 year 360 minute event. However there was flooding in the 1 in 30 year 1440 minute event.  

Table 8-1 - Blockage Analysis - Phase 1 

Catchment Vortex Flow Control 

Restriction 

Storm Event  Maximum Flood Volume 

Catchment 1A 50% 1 in 30-year 1440-minute 

event + (30% CC) 

No Flooding 

Catchment 1B 50% 1 in 30-year 1440-minute 

event + (30% CC) 

No Flooding 
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Catchment 1A 

A review of the hydraulic model outputs confirms that no flooding occurs during either the 1 in 30-year or the 1 

in 100-year storm events, demonstrating that the proposed drainage system has sufficient capacity to manage the 

design storm events. An assessment of the site levels indicates that, in the unlikely event of a blockage occurring 

within the vortex flow control, any exceedance flows would follow natural overland flow routes towards the north, 

west and east of the site. To further manage exceedance flows, dropped kerbs are provided at regular intervals 

along the road network, allowing surface water to discharge safely into adjacent green spaces and reducing the risk 

of flooding to developed areas. The indicative exceedance flow routes are shown in Image 8.1 below..  

Catchment 1B 

A review of the hydraulic model outputs indicates that no flooding occurs during either the 1 in 30-year or the 1 

in 100-year storm events. An assessment of the site levels further demonstrates that, in the unlikely event of flooding 

arising from factors outside the design assumptions, such as a blockage of the vortex flow control caused by 

inadequate maintenance or pipework clogging, any exceedance flows would be directed along a defined overland 

flow route towards the eastern side of the site. The indicative exceedance flow path is shown in Image 8.1 below. 

 

Figure 8-1 - Overland Flow Path 
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9. SuDS Maintenance 
Regular checks and maintenance of the SUDS systems is required and have been considered as part of the overall 

drainage design for the proposed development. This will ensure both the design life of the SuDS systems, ongoing 

improved water quality, reduced water runoff and reduce the risk of onsite flooding and exceedance flows.  

9.1 Permeable Paving  

Paving should be inspected regularly, preferable during and after heavy rainfall to ensure effective operation. Vacuum 

brushing or jetting of the permeable paving should be carried out once a year. Cleaning is generally carried out after 

Autumn leaf fall to remove silts and sediments.  

9.2 Underground modular attenuation systems 

Inspection of the system should be carried out monthly for the first 3 month and then annually to ensure the system 

is working correctly.  

Debris should be removed monthly from the catchment surface where is may cause risk to the performance of the 

underground attenuation system 

As required sediment from Pre- treatment (catchpit) manholes prior to the attenuation system should be removed to 

ensure on going performance of the system.  

The inside of the tank should be surveyed every 5 years or as required if performance is reduced. Sediment build 

up removed if necessary.  

9.3 Green Roofs  

All components (Soil substrate, vegetation, drains, membranes and rood structure) should be inspected annually and 

after severe storms.  

Underside of roof should also be inspected annually and after severe storms for evidence of leakage. 

Debris, fallen leaves and litter should be regularly removed to prevent clogging of inlet drains.  

9.4 Wetland/Detention Basins 

▪ Remove litter and debris from the basin, inlets, outlets, and overflows on a routine (monthly) basis.  

▪ Inspect and clear inlets/outlets to prevent blockages and ensure correct hydraulic operation.  

▪ Manage vegetation, including grass cutting and removal of nuisance or overgrown plants.  

▪ Remove accumulated sediment annually from inlets, outlets, and forebay areas; undertake larger sediment 

removal as required.  

▪ Inspect basin structures and embankments, repairing erosion, damaged components, or stability issues as 

needed. 
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9.5 Tree Pits 

Maintenance of trees will be greatest in the first few years , which will include regular inspection of tree condition 

including Inlets and outlets , removal of invasive and possibly irrigation during long dry periods.  

9.6 Swales 

Mowing in the first year is critical to eliminate competition from weeds. Lawn Mowing to an ideal height of 100mm 

should be maintained as grasses tend to flatten down when water is flowing over them, reducing sedimentation. 

Maintenance of the swale should include: 

▪ Periodic litter removal with the swale and self-clearing inlet grid. 

▪ Occasional stabilisation of eroded side slopes and base  

▪ Check Removal of sediment buildup  

▪ Ongoing maintenance should form part of the site landscaping proposals.  

9.7 Filter Drains 

Inspection of the system should be carried out monthly on the inlet / outlet pipework and any control systems for 

blockages. 

Inspection of pre-treatment systems including should be carried out every 6 months for catch pits manholes prior to 

the filter drain with removal of silt or other build ups. Removal of silt built up may be required more frequent.  

Annual cleaning of roof runoff gutters etc should be part of the generally maintenance of the drainage system to 

ensure debris is removed prior to entering the network.  

Perforated pipework should be cleared of blockage if required.  
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10. SuDS Audit Overview  
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Appendix A. Simulation Criteria 



Atkins Ltd File: 10.07.26 Storm Final July 1.pfd
Network: Storm
Indhu Priya Rajavadivelu
13/07/2026

Page 1

Flow+ v17.0 Copyright © 1988-2026 Causeway Technologies Ltd

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

FSR Region
M5-60 (mm)

RaƟo-R
Summer CV

FSR
Singular
Scotland and Ireland
16.900
0.268
1.000

Winter CV
Analysis Speed

Skip Steady State
Drain Down Time (mins)

AddiƟonal Storage (m³/ha)
StarƟng Level (m)

1.000
Normal
x
240
20.0

Check Discharge Rate(s)
100 year (l/s)

Check Discharge Volume
100 year 360 minute (m³)

✓
18.8
✓

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

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

30 30 0 0

Pre-development Discharge Rate

Site Makeup
GreenĮeld Method

PosiƟvely Drained Area (ha)
SAAR (mm)

GreenĮeld
IH124

Soil Index
SPR

Region
Growth Factor 1 year

1
0.10
1
0.85

Growth Factor 30 year
Growth Factor 100 year

BeƩerment (%)
QBar

1.95
2.48
0

Q 1 year (l/s)
Q 30 year (l/s)

Q 100 year (l/s)

Pre-development Discharge Volume

Site Makeup
GreenĮeld Method

PosiƟvely Drained Area (ha)

GreenĮeld
FSR/FEH

Soil Index
SPR
CWI

1
0.10

Return Period (years)
Climate Change (%)

Storm DuraƟon (mins)

100
0
360

BeƩerment (%)
PR

Runoī Volume (m³)

0
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.002 28.837 324.0 375 Circular 20.630 19.123 1.132 21.052 19.034 1.643

1.002 1 1350 Manhole Adoptable 2 1350 Manhole Adoptable

1.003 41.199 400.0 450 Circular 21.052 19.034 1.568 20.681 18.931 1.300

1.003 2 1350 Manhole Adoptable 4 1350 Manhole Adoptable

2.000 38.108 320.0 375 Circular 20.300 19.268 0.657 20.681 19.149 1.157

2.000 3 1350 Manhole Adoptable 4 1350 Manhole Adoptable

1.004 13.912 400.0 450 Circular 20.681 18.931 1.300 21.521 18.896 2.175

1.004 4 1350 Manhole Adoptable 5 1350 Manhole Adoptable

1.005 36.016 400.0 450 Circular 21.521 18.896 2.175 21.830 18.806 2.574

1.005 5 1350 Manhole Adoptable 6 1500 Manhole Adoptable

1.006 16.028 550.0 600 Circular 21.830 18.806 2.424 22.336 18.777 2.959

1.006 6 1500 Manhole Adoptable 10 1500 Manhole Adoptable

3.000 33.709 320.0 375 Circular 20.552 19.277 0.900 21.394 19.172 1.847

3.000 7 1350 Manhole Adoptable 8 1350 Manhole Adoptable

3.001 25.750 320.0 375 Circular 21.394 19.172 1.847 22.038 19.092 2.571

3.001 8 1350 Manhole Adoptable 9 1350 Manhole Adoptable

3.002 24.821 320.0 375 Circular 22.038 19.092 2.571 22.336 19.014 2.947

3.002 9 1350 Manhole Adoptable 10 1500 Manhole Adoptable

1.007 47.363 577.6 600 Circular 22.336 18.777 2.959 21.717 18.695 2.422

1.007 10 1500 Manhole Adoptable 11 1500 Manhole Adoptable

1.008 57.104 432.6 600 Circular 21.717 18.695 2.422 21.317 18.563 2.154

1.008 11 1500 Manhole Adoptable 12 1800 Manhole Adoptable

1.009 17.810 742.1 750 Circular 21.317 18.413 2.154 21.075 18.389 1.936

1.009 12 1800 Manhole Adoptable 13 1800 Manhole Adoptable

1.010 19.814 700.0 750 Circular 21.075 18.389 1.936 20.815 18.361 1.704

1.010 13 1800 Manhole Adoptable 14 1800 Manhole Adoptable

1.011 13.391 700.0 750 Circular 20.815 18.361 1.704 20.627 18.342 1.535

1.011 14 1800 Manhole Adoptable 15 1800 Manhole Adoptable

1.012 59.076 700.0 750 Circular 20.627 18.342 1.535 20.724 18.258 1.716

1.012 15 1800 Manhole Adoptable 16 1800 Manhole Adoptable

1.013 15.033 700.0 750 Circular 20.724 18.258 1.716 20.988 18.237 2.001

1.013 16 1800 Manhole Adoptable 18 1800 Manhole Adoptable

6.000 14.277 240.0 300 Circular 21.157 18.579 2.278 20.988 18.520 2.168

6.000 17 1800 Manhole Adoptable 18 1800 Manhole Adoptable

1.014 15.009 887.4 900 Circular 20.988 18.168 1.920 21.311 18.151 2.260

1.014 18 1800 Manhole Adoptable 19 1800 Manhole Adoptable

1.015 59.219 875.0 900 Circular 21.311 18.151 2.260 21.359 18.083 2.376

1.015 19 1800 Manhole Adoptable 31 1800 Manhole Adoptable

7.000 33.173 21.0 225 Circular 44.368 42.414 1.729 42.375 40.834 1.316

7.000 20 1200 Manhole Adoptable 21 1200 Manhole Adoptable

7.001 29.969 21.0 225 Circular 42.375 40.134 2.016 40.413 38.707 1.481

7.001 21 1200 Manhole Adoptable 22 1200 Manhole Adoptable

7.002 35.543 28.0 300 Circular 40.413 37.200 2.913 38.579 35.931 2.348

7.002 22 1200 Manhole Adoptable 23 1200 Manhole Adoptable

7.003 46.101 28.0 300 Circular 38.579 35.227 3.052 36.023 33.581 2.142

7.003 23 1200 Manhole Adoptable 24 1350 Manhole Adoptable

7.004 29.174 38.0 375 Circular 36.023 32.775 2.873 34.415 32.007 2.033

7.004 24 1350 Manhole Adoptable 25 1350 Manhole Adoptable

7.005 47.653 38.0 375 Circular 34.415 30.967 3.073 32.091 29.713 2.003

7.005 25 1350 Manhole Adoptable 26 1350 Manhole Adoptable

7.006 32.287 47.0 450 Circular 32.091 28.566 3.075 29.974 27.879 1.645

7.006 26 1350 Manhole Adoptable 27 1350 Manhole Adoptable

7.007 36.751 47.0 450 Circular 29.974 27.000 2.524 27.375 26.218 0.707

7.007 27 1350 Manhole Adoptable 28 1500 Manhole Adoptable

7.008 44.489 67.0 600 Circular 27.375 24.700 2.075 25.252 24.036 0.616

7.008 28 1500 Manhole Adoptable 29 1800 Manhole Adoptable

7.009 58.799 90.0 750 Circular 25.252 21.950 2.552 22.643 21.297 0.596

7.009 29 1800 Manhole Adoptable 30 1800 Manhole Adoptable

7.010 53.125 90.0 750 Circular 22.643 20.335 1.558 21.359 19.745 0.864

7.010 30 1800 Manhole Adoptable 31 1800 Manhole Adoptable

1.016 16.218 875.0 900 Circular 21.359 18.083 2.376 20.991 18.064 2.027

1.016 31 1800 Manhole Adoptable 32 1800 Manhole Adoptable

1.017 8.490 850.0 900 Circular 20.991 18.064 2.027 20.705 18.054 1.751

1.017 32 1800 Manhole Adoptable 32_OUT 1800 Manhole Adoptable

4.000 51.196 169.0 225 Circular 20.992 19.567 1.200 20.634 19.264 1.145

4.000 33 1200 Manhole Adoptable 35 1350 Manhole Adoptable

4.001 50.059 320.0 375 Circular 20.634 18.843 1.416 21.308 18.687 2.246

4.001 35 1350 Manhole Adoptable 34 1350 Manhole Adoptable

5.000 37.593 240.0 300 Circular 20.200 19.000 0.900 20.634 18.843 1.491

5.000 39 1200 Manhole Adoptable 35 1350 Manhole Adoptable

1.000 26.801 240.0 300 Circular 20.500 19.375 0.825 20.609 19.263 1.046

1.000 37 1200 Manhole Adoptable 36 1200 Manhole Adoptable

12.000 30.215 590.0 600 Circular 18.915 17.834 0.481 19.338 17.783 0.955

12.000 40 1500 Manhole Adoptable 41 1500 Manhole Adoptable

12.001 18.237 590.0 600 Circular 19.338 17.789 0.949 19.552 17.758 1.194

12.001 41 1500 Manhole Adoptable 44 1500 Manhole Adoptable
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(m)
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11.000 58.807 319.6 375 Circular 20.077 18.172 1.530 19.536 17.988 1.173

11.000 42 1350 Manhole Adoptable 43 1350 Manhole Adoptable

11.001 8.957 319.9 375 Circular 19.536 17.988 1.173 19.552 17.960 1.217

11.001 43 1350 Manhole Adoptable 44 1500 Manhole Adoptable

11.002 13.688 590.0 600 Circular 19.552 17.758 1.194 19.574 17.735 1.239

11.002 44 1500 Manhole Adoptable 45 1500 Manhole Adoptable

11.003 14.950 598.0 600 Circular 19.574 17.735 1.239 19.633 17.710 1.323

11.003 45 1500 Manhole Adoptable 45_OUT 1500 Manhole Adoptable

10.000 36.085 169.4 225 Circular 20.760 18.926 1.609 20.742 18.713 1.804

10.000 46 1200 Manhole Adoptable 47 1200 Manhole Adoptable

10.001 17.168 169.0 225 Circular 20.742 18.713 1.804 21.127 18.611 2.291

10.001 47 1200 Manhole Adoptable 48 1200 Manhole Adoptable

10.002 51.360 240.3 300 Circular 21.127 18.536 2.291 19.974 18.322 1.352

10.002 48 1200 Manhole Adoptable 49 1200 Manhole Adoptable

10.003 27.428 240.0 300 Circular 19.974 18.322 1.352 19.831 18.208 1.323

10.003 49 1200 Manhole Adoptable 50 1200 Manhole Adoptable

10.004 31.771 240.7 300 Circular 19.831 18.208 1.323 19.633 18.076 1.257

10.004 50 1200 Manhole Adoptable 45_OUT 1500 Manhole Adoptable

8.000 18.240 450.0 450 Circular 20.917 18.104 2.363 20.696 18.063 2.183

8.000 51 2400 Manhole Adoptable 52 1350 Manhole Adoptable

8.001 54.419 450.0 450 Circular 20.696 18.063 2.183 19.908 17.942 1.516

8.001 52 1350 Manhole Adoptable 53 1350 Manhole Adoptable

8.002 45.518 450.0 450 Circular 19.908 17.942 1.516 19.871 17.841 1.580

8.002 53 1350 Manhole Adoptable 54 1350 Manhole Adoptable

8.003 29.431 450.0 450 Circular 19.871 17.841 1.580 19.555 17.776 1.329

8.003 54 1350 Manhole Adoptable 59 1500 Manhole Adoptable

9.000 9.656 580.0 600 Circular 19.586 17.860 1.126 19.543 17.843 1.100

9.000 55 1500 Manhole Adoptable 56 1500 Manhole Adoptable

9.001 47.256 580.0 600 Circular 19.543 17.843 1.100 19.159 17.762 0.797

9.001 56 1500 Manhole Adoptable 57 1500 Manhole Adoptable

9.002 55.085 580.0 600 Circular 19.159 17.762 0.797 19.255 17.667 0.988

9.002 57 1500 Manhole Adoptable 58 1500 Manhole Adoptable

9.003 9.598 580.0 600 Circular 19.255 17.667 0.988 19.555 17.650 1.305

9.003 58 1500 Manhole Adoptable 59 1500 Manhole Adoptable

8.004 11.866 580.0 600 Circular 19.555 17.626 1.329 19.731 17.606 1.525

8.004 59 1500 Manhole Adoptable 59_OUT 1500 Manhole Adoptable

13.000 18.071 25.0 225 Circular 43.992 42.482 1.285 43.874 41.759 1.890

13.000 60 1200 Manhole Adoptable 61 1200 Manhole Adoptable

13.001 18.276 35.0 225 Circular 43.874 41.759 1.890 43.798 41.237 2.336

13.001 61 1200 Manhole Adoptable 62 1200 Manhole Adoptable

13.002 5.112 35.0 300 Circular 43.798 41.162 2.336 43.511 41.016 2.195

13.002 62 1200 Manhole Adoptable 65 1200 Manhole Adoptable

14.000 29.479 25.0 225 Circular 44.160 42.735 1.200 43.975 41.556 2.194

14.000 63 1200 Manhole Adoptable 64 1200 Manhole Adoptable

14.001 8.582 30.0 300 Circular 43.975 41.481 2.194 43.511 41.195 2.016

14.001 64 1200 Manhole Adoptable 65 1200 Manhole Adoptable

13.003 24.866 42.6 300 Circular 43.511 41.016 2.195 42.011 40.432 1.279

13.003 65 1200 Manhole Adoptable 66 1200 Manhole Adoptable

13.004 23.763 21.0 300 Circular 42.011 40.432 1.279 40.844 39.300 1.244

13.004 66 1200 Manhole Adoptable 72 1350 Manhole Adoptable

15.000 16.610 21.0 225 Circular 42.721 41.191 1.305 41.770 40.400 1.145

15.000 67 1200 Manhole Adoptable 68 1200 Manhole Adoptable

15.001 17.189 23.6 300 Circular 41.770 40.325 1.145 41.097 39.597 1.200

15.001 68 1200 Manhole Adoptable 69 1200 Manhole Adoptable

15.002 26.742 30.0 300 Circular 41.097 39.597 1.200 40.570 38.706 1.564

15.002 69 1200 Manhole Adoptable 70 1350 Manhole Adoptable

15.003 5.365 40.0 375 Circular 40.570 38.631 1.564 40.670 38.497 1.798

15.003 70 1350 Manhole Adoptable 71 1350 Manhole Adoptable

15.004 5.898 310.4 375 Circular 40.670 38.497 1.798 40.844 38.478 1.991

15.004 71 1350 Manhole Adoptable 72 1350 Manhole Adoptable

13.005 8.482 28.0 375 Circular 40.844 38.478 1.991 40.587 38.175 2.037

13.005 72 1350 Manhole Adoptable 73 1350 Manhole Adoptable

13.006 30.953 40.0 375 Circular 40.587 37.500 2.712 40.688 36.726 3.587

13.006 73 1350 Manhole Adoptable 74 1350 Manhole Adoptable

13.007 4.722 40.0 375 Circular 40.688 36.726 3.587 40.559 36.608 3.576

13.007 74 1350 Manhole Adoptable 75 1350 Manhole Adoptable

13.008 31.315 40.0 375 Circular 40.559 35.500 4.684 38.844 34.717 3.752

13.008 75 1350 Manhole Adoptable 76 1350 Manhole Adoptable

13.009 37.278 40.0 375 Circular 38.844 34.717 3.752 36.556 33.785 2.396

13.009 76 1350 Manhole Adoptable 77 1350 Manhole Adoptable

13.010 35.148 40.0 375 Circular 36.556 33.000 3.181 34.107 32.121 1.611

13.010 77 1350 Manhole Adoptable 79 1350 Manhole Adoptable

16.000 46.059 150.0 300 Circular 32.722 31.222 1.200 34.107 30.915 2.892

16.000 78 1200 Manhole Adoptable 79 1350 Manhole Adoptable

13.011 33.816 48.0 450 Circular 34.107 30.650 3.007 31.792 29.946 1.396

13.011 79 1350 Manhole Adoptable 80 1350 Manhole Adoptable

13.012 21.273 48.0 450 Circular 31.792 29.361 1.981 30.431 28.918 1.063

13.012 80 1350 Manhole Adoptable 81 1350 Manhole Adoptable
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13.013 25.460 48.0 450 Circular 30.431 28.399 1.582 28.757 27.869 0.438

13.013 81 1350 Manhole Adoptable 82 1350 Manhole Adoptable

13.014 31.903 48.0 450 Circular 28.757 27.344 0.963 27.328 26.679 0.199

13.014 82 1350 Manhole Adoptable 87 1500 Manhole Adoptable

17.000 31.439 21.0 225 Circular 33.762 31.250 2.287 32.362 29.753 2.384

17.000 83 1200 Manhole Adoptable 84 1200 Manhole Adoptable

17.001 27.978 21.0 225 Circular 32.362 29.753 2.384 30.462 28.421 1.816

17.001 84 1200 Manhole Adoptable 85 1200 Manhole Adoptable

17.002 26.055 28.0 300 Circular 30.462 28.346 1.816 28.703 27.415 0.988

17.002 85 1200 Manhole Adoptable 86 1350 Manhole Adoptable

17.003 26.109 38.0 375 Circular 28.703 26.000 2.328 27.328 25.313 1.640

17.003 86 1350 Manhole Adoptable 87 1500 Manhole Adoptable

13.015 35.120 68.0 600 Circular 27.328 24.890 1.838 25.636 24.374 0.662

13.015 87 1500 Manhole Adoptable 88 1500 Manhole Adoptable

13.016 43.705 22.0 600 Circular 25.636 23.819 1.217 23.656 21.832 1.224

13.016 88 1500 Manhole Adoptable 93 1800 Manhole Adoptable

18.000 48.875 25.0 225 Circular 29.879 27.200 2.454 26.966 25.245 1.496

18.000 89 1200 Manhole Adoptable 90 1200 Manhole Adoptable

18.001 38.091 28.0 300 Circular 26.966 25.170 1.496 24.796 23.810 0.686

18.001 90 1200 Manhole Adoptable 92 1500 Manhole Adoptable

19.000 48.714 48.0 375 Circular 26.520 25.026 1.119 24.796 24.011 0.410

19.000 91 1350 Manhole Adoptable 92 1500 Manhole Adoptable

18.002 56.754 67.0 600 Circular 24.796 22.996 1.200 23.656 22.149 0.907

18.002 92 1500 Manhole Adoptable 93 1800 Manhole Adoptable

13.017 32.341 90.1 750 Circular 23.656 21.682 1.224 23.346 21.323 1.273

13.017 93 1800 Manhole Adoptable 94 1800 Manhole Adoptable

13.018 23.269 90.0 750 Circular 23.346 21.323 1.273 23.280 21.064 1.466

13.018 94 1800 Manhole Adoptable 110 1800 Manhole Adoptable

20.000 25.947 25.0 225 Circular 29.637 28.395 1.017 28.686 27.357 1.104

20.000 95 1200 Manhole Adoptable 96 1200 Manhole Adoptable

20.001 19.588 35.0 225 Circular 28.686 27.357 1.104 28.444 26.797 1.422

20.001 96 1200 Manhole Adoptable 97 1200 Manhole Adoptable

20.002 32.246 35.0 300 Circular 28.444 26.722 1.422 28.155 25.801 2.054

20.002 97 1200 Manhole Adoptable 98 1200 Manhole Adoptable

20.003 32.536 28.0 300 Circular 28.155 25.801 2.054 26.576 24.639 1.637

20.003 98 1200 Manhole Adoptable 99 1350 Manhole Adoptable

20.004 27.189 38.0 375 Circular 26.576 24.564 1.637 25.505 23.849 1.281

20.004 99 1350 Manhole Adoptable 101 1350 Manhole Adoptable

21.000 28.931 69.5 225 Circular 25.430 24.417 0.788 25.505 24.001 1.279

21.000 100 1200 Manhole Adoptable 101 1350 Manhole Adoptable

20.005 22.446 37.0 375 Circular 25.505 23.849 1.281 24.817 23.242 1.200

20.005 101 1350 Manhole Adoptable 102 1350 Manhole Adoptable

20.006 31.097 38.0 375 Circular 24.817 23.242 1.200 24.004 22.424 1.205

20.006 102 1350 Manhole Adoptable 103 1350 Manhole Adoptable

20.007 28.102 100.0 450 Circular 24.004 22.150 1.404 23.109 21.869 0.790

20.007 103 1350 Manhole Adoptable 104 1500 Manhole Adoptable

20.008 18.584 100.2 600 Circular 23.109 21.309 1.200 23.225 21.124 1.501

20.008 104 1500 Manhole Adoptable 105 1500 Manhole Adoptable

20.009 26.680 100.0 600 Circular 23.225 21.124 1.501 23.280 20.857 1.823

20.009 105 1500 Manhole Adoptable 110 1800 Manhole Adoptable

22.000 18.371 21.0 225 Circular 26.724 25.074 1.425 26.006 24.200 1.581

22.000 106 1200 Manhole Adoptable 107 1200 Manhole Adoptable

22.001 26.884 28.0 300 Circular 26.006 24.125 1.581 25.341 23.165 1.876

22.001 107 1200 Manhole Adoptable 108 1350 Manhole Adoptable

22.002 35.895 40.5 375 Circular 25.341 23.090 1.876 24.101 22.203 1.523

22.002 108 1350 Manhole Adoptable 109 1350 Manhole Adoptable

22.003 35.629 45.3 450 Circular 24.101 22.128 1.523 23.280 21.342 1.488

22.003 109 1350 Manhole Adoptable 110 1800 Manhole Adoptable

13.019 20.322 90.0 750 Circular 23.280 20.707 1.823 22.467 20.481 1.236

13.019 110 1800 Manhole Adoptable 122 1800 Manhole Adoptable

23.000 29.980 169.0 225 Circular 21.773 20.348 1.200 21.922 20.171 1.526

23.000 111 1200 Manhole Adoptable 112 1200 Manhole Adoptable

23.001 10.015 244.3 300 Circular 21.922 20.096 1.526 22.020 20.055 1.665

23.001 112 1200 Manhole Adoptable 113 1200 Manhole Adoptable

23.002 25.242 242.7 300 Circular 22.020 20.055 1.665 22.139 19.951 1.888

23.002 113 1200 Manhole Adoptable 114 1200 Manhole Adoptable

23.003 26.277 243.3 300 Circular 22.139 19.951 1.888 22.352 19.843 2.209

23.003 114 1200 Manhole Adoptable 116 1350 Manhole Adoptable

24.000 35.191 109.3 225 Circular 21.665 20.240 1.200 22.352 19.918 2.209

24.000 115 1200 Manhole Adoptable 116 1350 Manhole Adoptable

23.004 24.210 322.8 375 Circular 22.352 19.768 2.209 22.569 19.693 2.501

23.004 116 1350 Manhole Adoptable 117 1350 Manhole Adoptable

23.005 4.176 321.2 375 Circular 22.569 19.693 2.501 22.554 19.680 2.499

23.005 117 1350 Manhole Adoptable 118 1350 Manhole Adoptable

23.006 23.731 320.7 375 Circular 22.554 19.680 2.499 22.547 19.606 2.566

23.006 118 1350 Manhole Adoptable 119 1350 Manhole Adoptable

23.007 30.863 320.0 375 Circular 22.547 19.606 2.566 22.467 19.510 2.582

23.007 119 1350 Manhole Adoptable 122 1800 Manhole Adoptable
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25.000 48.654 169.5 225 Circular 21.328 19.903 1.200 22.401 19.616 2.560

25.000 120 1200 Manhole Adoptable 121 1200 Manhole Adoptable

25.001 21.036 244.6 300 Circular 22.401 19.541 2.560 22.467 19.455 2.712

25.001 121 1200 Manhole Adoptable 122 1800 Manhole Adoptable

13.020 9.104 700.0 750 Circular 22.467 19.005 2.712 22.549 18.992 2.807

13.020 122 1800 Manhole Adoptable 123 1800 Manhole Adoptable

13.021 44.943 700.0 750 Circular 22.549 18.992 2.807 22.743 18.928 3.065

13.021 123 1800 Manhole Adoptable 124 1800 Manhole Adoptable

13.022 8.651 700.0 750 Circular 22.743 18.928 3.065 22.837 18.916 3.171

13.022 124 1800 Manhole Adoptable 125 1800 Manhole Adoptable

13.023 24.440 700.0 750 Circular 22.837 18.916 3.171 22.562 18.881 2.931

13.023 125 1800 Manhole Adoptable 127 1800 Manhole Adoptable

26.000 36.587 243.9 300 Circular 21.489 19.989 1.200 22.562 19.839 2.423

26.000 126 1200 Manhole Adoptable 127 1800 Manhole Adoptable

13.024 23.435 700.0 750 Circular 22.562 18.881 2.931 21.743 18.848 2.145

13.024 127 1800 Manhole Adoptable 127_OUT 1800 Manhole Adoptable

27.000 26.151 169.0 225 Circular 24.798 21.750 2.823 23.922 21.595 2.102

27.000 128 1200 Manhole Adoptable 129 1200 Manhole Adoptable

27.001 14.446 240.0 300 Circular 23.922 21.520 2.102 23.484 21.460 1.724

27.001 129 1200 Manhole Adoptable 130 1350 Manhole Adoptable

27.002 6.286 320.0 375 Circular 23.484 21.385 1.724 23.243 21.365 1.503

27.002 130 1350 Manhole Adoptable 131 1350 Manhole Adoptable

27.003 24.304 320.0 375 Circular 23.243 21.365 1.503 22.501 21.289 0.837

27.003 131 1350 Manhole Adoptable 134 1350 Manhole Adoptable

28.000 33.979 244.5 300 Circular 20.617 19.492 0.825 21.795 19.353 2.142

28.000 132 1200 Manhole Adoptable 133 1350 Manhole Adoptable

28.001 23.189 322.1 375 Circular 21.795 19.353 2.067 22.501 19.281 2.845

28.001 133 1350 Manhole Adoptable 134 1350 Manhole Adoptable

27.004 20.183 320.4 375 Circular 22.501 19.281 2.845 21.743 19.218 2.150

27.004 134 1350 Manhole Adoptable 127_OUT 1800 Manhole Adoptable

4.002 15.820 322.8 375 Circular 21.308 18.687 2.246 21.317 18.638 2.304

4.002 34 1350 Manhole Adoptable 12 1800 Manhole Adoptable

1.001 15.617 240.3 300 Circular 20.609 19.263 1.046 20.630 19.198 1.132

1.001 36 1200 Manhole Adoptable 1 1350 Manhole Adoptable
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Node 51 Pond Storage Structure

Invert Level (m) 18.104 Time to half empty (mins) Analyse Ňow through structure x

Inlets
32_OUT

Depth
(m)

Area
(m²)

Depth
(m)

Area
(m²)

Depth
(m)

Area
(m²)

0.000 750.0 1.750 750.0 1.751 0.0

Node 55 Tank Storage Structure

Invert Level (m) 17.860 Time to half empty (mins) Analyse Ňow through structure x

Inlets
45_OUT

Depth
(m)

Area
(m²)

Depth
(m)

Area
(m²)

Depth
(m)

Area
(m²)

0.000 475.0 0.815 475.0 0.816 0.0

Node 17 Tank Storage Structure

Invert Level (m) 18.579 Time to half empty (mins) Analyse Ňow through structure x

Inlets
127_OUT

Depth
(m)

Area
(m²)

Depth
(m)

Area
(m²)

Depth
(m)

Area
(m²)

0.000 698.5 1.828 698.5 1.829 0.0
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Appendix D. Online Controls 
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Node 51 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
x
18.099
1.750
27.1

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0216-2710-1750-2710
0.300
2100

Node 55 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
x
18.050
0.815
3.7

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0094-3700-0815-3700
0.150
1200

Node 17 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
x
18.579
1.828
15.1

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0163-1510-1828-1510
0.225
1800
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Appendix E. Summary of Results  

E.1 Results Status Description 

E.2 1 in 100 year Outputs 

E.3 1 in 30 year Outputs 
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Rainfall

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

30 year +30% CC 15 minute summer
30 year +30% CC 15 minute winter
30 year +30% CC 30 minute summer
30 year +30% CC 30 minute winter
30 year +30% CC 60 minute summer
30 year +30% CC 60 minute winter
30 year +30% CC 120 minute summer
30 year +30% CC 120 minute winter
30 year +30% CC 180 minute summer
30 year +30% CC 180 minute winter
30 year +30% CC 240 minute summer
30 year +30% CC 240 minute winter

259.564
182.150
179.080
125.670
125.576

83.430
80.290
53.343
63.030
40.971
50.622
33.632

73.448
73.448
50.674
50.674
33.186
33.186
21.218
21.218
16.220
16.220
13.378
13.378

30 year +30% CC 360 minute summer
30 year +30% CC 360 minute winter
30 year +30% CC 480 minute summer
30 year +30% CC 480 minute winter
30 year +30% CC 600 minute summer
30 year +30% CC 600 minute winter
30 year +30% CC 720 minute summer
30 year +30% CC 720 minute winter
30 year +30% CC 960 minute summer
30 year +30% CC 960 minute winter
30 year +30% CC 1440 minute summer
30 year +30% CC 1440 minute winter

39.547
25.706
31.681
21.048
26.298
17.968
23.702
15.929
19.822
13.131
14.764

9.922

10.177
10.177

8.372
8.372
7.193
7.193
6.352
6.352
5.220
5.220
3.957
3.957



Atkins Ltd File: 10.07.26 Storm Final July 1.pfd
Network: Storm
Indhu Priya Rajavadivelu
13/07/2026

Page 1

Flow+ v17.0 Copyright © 1988-2026 Causeway Technologies Ltd

Results for 100 year +30% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.40%

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)

30 minute summer 1 19 19.988 0.865 51.7 1.8683 0.0000 SURCHARGED

30 minute summer 1 1.002 2 45.0 0.617 0.407 3.1806

30 minute summer 2 19 20.017 0.983 95.6 2.3984 0.0000 SURCHARGED

30 minute summer 2 1.003 4 96.9 0.704 0.603 6.5277

15 minute summer 3 12 19.991 0.723 33.8 1.0856 0.0000 SURCHARGED

15 minute summer 3 2.000 4 -31.6 -0.466 -0.284 4.2032

30 minute summer 4 19 19.932 1.001 126.0 2.3201 0.0000 SURCHARGED

30 minute summer 4 1.004 5 122.1 0.771 0.760 2.2043

30 minute summer 5 19 19.909 1.013 144.0 1.9803 0.0000 SURCHARGED

30 minute summer 5 1.005 6 138.4 0.873 0.861 5.7065

360 minute summer 6 352 19.859 1.053 43.3 1.8606 0.0000 SURCHARGED

360 minute summer 6 1.006 10 39.5 0.456 0.135 4.5147

15 minute summer 7 11 19.882 0.605 19.5 1.1674 0.0000 SURCHARGED

15 minute summer 7 3.000 8 29.0 0.421 0.261 3.7180

360 minute summer 8 360 19.860 0.688 13.6 1.3982 0.0000 SURCHARGED

360 minute summer 8 3.001 9 13.4 0.542 0.121 2.8401

360 minute summer 9 360 19.860 0.768 23.8 1.4896 0.0000 SURCHARGED

360 minute summer 9 3.002 10 23.5 0.822 0.212 2.7377

360 minute winter 10 344 19.858 1.081 53.3 2.5513 0.0000 SURCHARGED

360 minute winter 10 1.007 11 51.5 0.689 0.181 13.3411

360 minute summer 11 360 19.859 1.164 99.2 3.5838 0.0000 SURCHARGED

360 minute summer 11 1.008 1.008:50% 90.8 0.880 0.276 8.0424

360 minute summer 1.008:50% 360 19.861 1.232 93.4 0.0000 0.0000 SURCHARGED

360 minute summer 11 1.008 12 88.7 0.918 0.269 8.0424

360 minute summer 12 360 19.859 1.446 165.7 5.4934 0.0000 SURCHARGED

360 minute summer 12 1.009 13 160.3 0.639 0.356 7.8386

360 minute summer 13 360 19.861 1.472 168.4 4.3850 0.0000 SURCHARGED

360 minute summer 13 1.010 14 163.9 0.645 0.353 8.7206

360 minute summer 14 360 19.857 1.496 169.6 4.3031 0.0000 SURCHARGED

360 minute summer 14 1.011 15 165.9 0.661 0.358 5.8937

360 minute summer 15 360 19.861 1.519 170.1 4.2646 0.0000 SURCHARGED

360 minute summer 15 1.012 16 164.8 0.586 0.355 26.0006

360 minute summer 16 360 19.859 1.601 200.2 7.3837 0.0000 SURCHARGED

360 minute summer 16 1.013 18 197.4 0.746 0.426 6.6163

360 minute winter 17 352 20.181 1.602 82.4 1112.4400 0.0000 SURCHARGED

360 minute winter 17 6.000 18 14.8 0.774 0.207 1.0054

360 minute summer 18 360 19.859 1.691 211.9 4.3039 0.0000 SURCHARGED

360 minute summer 18 1.014 19 210.1 0.509 0.316 9.5123

360 minute summer 19 360 19.858 1.707 235.2 6.2990 0.0000 SURCHARGED

360 minute summer 19 1.015 31 230.5 0.506 0.345 37.5315

15 minute summer 20 1 42.414 0.000 0.0 0.0000 0.0000 OK

15 minute summer 20 7.000 21 0.0 0.000 0.000 0.0000

15 minute summer 21 1 40.134 0.000 0.0 0.0000 0.0000 OK

15 minute summer 21 7.001 22 0.0 0.000 0.000 0.0000

15 minute summer 22 1 37.200 0.000 0.0 0.0000 0.0000 OK

15 minute summer 22 7.002 23 0.0 0.000 0.000 0.0000

15 minute summer 23 1 35.227 0.000 0.0 0.0000 0.0000 OK

15 minute summer 23 7.003 24 0.0 0.000 0.000 0.0000

15 minute summer 24 1 32.775 0.000 0.0 0.0000 0.0000 OK

15 minute summer 24 7.004 25 0.0 0.000 0.000 0.0000

15 minute summer 25 1 30.967 0.000 0.0 0.0000 0.0000 OK

15 minute summer 25 7.005 26 0.0 0.000 0.000 0.0001

15 minute summer 26 1 28.566 0.000 0.0 0.0000 0.0000 OK

15 minute summer 26 7.006 27 0.0 0.000 0.000 0.0000

15 minute summer 27 1 27.000 0.000 0.0 0.0000 0.0000 OK

15 minute summer 27 7.007 28 0.0 0.000 0.000 0.0000

15 minute summer 28 1 24.700 0.000 0.0 0.0000 0.0000 OK

15 minute summer 28 7.008 29 0.0 0.000 0.000 0.0001

15 minute summer 29 10 22.016 0.066 21.6 0.1826 0.0000 OK

15 minute summer 29 7.009 30 20.9 1.125 0.016 1.0946

15 minute summer 30 10 20.471 0.136 91.4 0.4819 0.0000 OK

15 minute summer 30 7.010 31 90.6 1.717 0.070 2.8050

360 minute winter 31 352 19.856 1.773 181.3 5.4773 0.0000 SURCHARGED

360 minute winter 31 1.016 32 180.7 0.631 0.270 10.2785

360 minute winter 32 352 19.856 1.792 182.5 4.8120 0.0000 SURCHARGED

360 minute winter 32 1.017 32_OUT 181.9 0.917 0.268 5.3807

360 minute winter 32_OUT 352 19.855 1.801 181.9 0.0000 0.0000 OK
15 minute summer 33 11 20.236 0.669 65.4 1.7615 0.0000 SURCHARGED

15 minute summer 33 4.000 4.000:50% 59.3 1.491 1.487 1.0181

30 minute summer 4.000:50% 21 20.020 0.605 67.9 11.1506 0.0000 SURCHARGED

15 minute summer 33 4.000 35 59.0 1.485 1.479 1.0181

360 minute summer 34 360 19.860 1.173 53.8 1.9723 0.0000 SURCHARGED

360 minute summer 34 4.002 12 52.4 0.917 0.473 1.7449

30 minute summer 35 20 19.915 1.072 166.5 3.9414 0.0000 SURCHARGED

30 minute summer 35 4.001 4.001:50% 155.5 1.410 1.398 2.7607

360 minute summer 4.001:50% 352 19.858 1.093 53.4 11.2123 0.0000 SURCHARGED

30 minute summer 35 4.001 34 163.5 1.483 1.470 2.7607
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Results for 100 year +30% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.40%

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)

30 minute summer 36 20 19.971 0.708 44.9 1.2253 0.0000 SURCHARGED

30 minute summer 36 1.001 1 28.1 0.769 0.393 1.0997

30 minute summer 37 20 20.042 0.667 35.7 0.7539 0.0000 SURCHARGED

30 minute summer 37 1.000 36 -35.7 -0.667 -0.499 1.8873

30 minute summer 39 19 19.955 0.955 49.0 2.4603 0.0000 FLOOD RISK

30 minute summer 39 5.000 5.000:50% 41.5 0.634 0.581 1.3236

30 minute summer 5.000:50% 20 19.936 1.015 45.4 4.5099 0.0000 SURCHARGED

30 minute summer 39 5.000 35 38.1 0.541 0.533 1.3236

360 minute winter 40 368 17.968 0.134 0.2 0.2366 0.0000 OK

360 minute winter 40 12.000 41 0.2 -0.022 0.001 1.8193

360 minute winter 41 376 17.968 0.185 0.5 0.3266 0.0000 OK

360 minute winter 41 12.001 44 -0.5 -0.047 -0.002 1.4418

15 minute summer 42 10 18.344 0.172 46.0 0.3811 0.0000 OK

15 minute summer 42 11.000 43 46.4 0.934 0.417 2.9225

15 minute summer 43 11 18.163 0.175 46.4 0.2503 0.0000 OK

15 minute summer 43 11.001 44 44.8 0.969 0.403 0.4144

360 minute winter 44 376 17.968 0.210 6.8 0.3708 0.0000 OK

360 minute winter 44 11.002 45 6.3 0.227 0.023 1.2919

360 minute winter 45 368 17.968 0.233 6.3 0.4115 0.0000 OK

360 minute winter 45 11.003 45_OUT 6.2 0.114 0.022 1.6204

15 minute summer 46 1 18.926 0.000 0.0 0.0000 0.0000 OK

15 minute summer 46 10.000 47 0.0 0.000 0.000 0.0000

15 minute summer 47 1 18.713 0.000 0.0 0.0000 0.0000 OK

15 minute summer 47 10.001 48 0.0 0.000 0.000 0.0000

15 minute summer 48 1 18.536 0.000 0.0 0.0000 0.0000 OK

15 minute summer 48 10.002 49 0.0 0.000 0.000 0.0000

15 minute summer 49 1 18.322 0.000 0.0 0.0000 0.0000 OK

15 minute summer 49 10.003 50 0.0 0.000 0.000 0.0000

15 minute summer 50 1 18.208 0.000 0.0 0.0000 0.0000 OK

15 minute summer 50 10.004 45_OUT 0.0 0.000 0.000 0.0000

360 minute winter 45_OUT 368 17.968 0.258 6.2 0.0000 0.0000 OK
360 minute winter 51 344 19.834 1.730 103.9 1317.8520 0.0000 SURCHARGED

360 minute winter 51 8.000 52 27.1 0.695 0.179 0.7113

60 minute winter 52 39 18.193 0.130 27.1 0.1860 0.0000 OK

60 minute winter 52 8.001 53 27.1 0.712 0.179 2.0698

30 minute summer 53 229 18.073 0.131 27.1 0.1872 0.0000 OK

30 minute summer 53 8.002 54 27.1 0.728 0.179 1.7458

30 minute summer 54 230 17.972 0.131 27.1 0.1881 0.0000 OK

30 minute summer 54 8.003 59 27.1 0.785 0.179 1.0165

360 minute winter 55 600 17.968 0.108 3.0 50.5333 0.0000 OK

360 minute winter 55 9.000 56 0.0 0.000 0.000 0.0000

15 minute summer 56 1 17.843 0.000 0.0 0.0000 0.0000 OK

15 minute summer 56 9.001 57 0.0 0.000 0.000 0.0001

15 minute summer 57 1 17.762 0.000 0.0 0.0000 0.0000 OK

15 minute summer 57 9.002 58 0.0 0.000 0.000 0.6446

30 minute winter 58 241 17.750 0.083 4.3 0.1468 0.0000 OK

30 minute winter 58 9.003 59 -4.3 -0.287 -0.015 0.2606

30 minute winter 59 239 17.750 0.124 27.1 0.2192 0.0000 OK

30 minute winter 59 8.004 59_OUT 27.1 0.731 0.095 0.4405 401.5

30 minute winter 59_OUT 238 17.709 0.103 27.1 0.0000 0.0000 OK
15 minute summer 60 1 42.482 0.000 0.0 0.0000 0.0000 OK

15 minute summer 60 13.000 61 0.0 0.000 0.000 0.0000

15 minute summer 61 1 41.759 0.000 0.0 0.0000 0.0000 OK

15 minute summer 61 13.001 62 0.0 0.000 0.000 0.0000

15 minute summer 62 1 41.162 0.000 0.0 0.0000 0.0000 OK

15 minute summer 62 13.002 65 0.0 0.000 0.000 0.0000

15 minute summer 63 1 42.735 0.000 0.0 0.0000 0.0000 OK

15 minute summer 63 14.000 64 0.0 0.000 0.000 0.0000

15 minute summer 64 1 41.481 0.000 0.0 0.0000 0.0000 OK

15 minute summer 64 14.001 65 0.0 0.000 0.000 0.0000

15 minute summer 65 1 41.016 0.000 0.0 0.0000 0.0000 OK

15 minute summer 65 13.003 66 0.0 0.000 0.000 0.0000

15 minute summer 66 1 40.432 0.000 0.0 0.0000 0.0000 OK

15 minute summer 66 13.004 72 0.0 0.000 0.000 0.0000

15 minute summer 67 1 41.191 0.000 0.0 0.0000 0.0000 OK

15 minute summer 67 15.000 68 0.0 0.000 0.000 0.0000

15 minute summer 68 1 40.325 0.000 0.0 0.0000 0.0000 OK

15 minute summer 68 15.001 69 0.0 0.000 0.000 0.0000

15 minute summer 69 1 39.597 0.000 0.0 0.0000 0.0000 OK

15 minute summer 69 15.002 70 0.0 0.000 0.000 0.0000

15 minute summer 70 1 38.631 0.000 0.0 0.0000 0.0000 OK

15 minute summer 70 15.003 71 0.0 0.000 0.000 0.0000

15 minute summer 71 1 38.497 0.000 0.0 0.0000 0.0000 OK

15 minute summer 71 15.004 72 0.0 0.000 0.000 0.0000
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Results for 100 year +30% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.40%

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 72 1 38.478 0.000 0.0 0.0000 0.0000 OK

15 minute summer 72 13.005 73 0.0 0.000 0.000 0.0000

15 minute summer 73 1 37.500 0.000 0.0 0.0000 0.0000 OK

15 minute summer 73 13.006 74 0.0 0.000 0.000 0.0000

15 minute summer 74 1 36.726 0.000 0.0 0.0000 0.0000 OK

15 minute summer 74 13.007 75 0.0 0.000 0.000 0.0000

15 minute summer 75 1 35.500 0.000 0.0 0.0000 0.0000 OK

15 minute summer 75 13.008 76 0.0 0.000 0.000 0.0000

15 minute summer 76 1 34.717 0.000 0.0 0.0000 0.0000 OK

15 minute summer 76 13.009 77 0.0 0.000 0.000 0.0000

15 minute summer 77 1 33.000 0.000 0.0 0.0000 0.0000 OK

15 minute summer 77 13.010 79 0.0 0.000 0.000 0.0000

15 minute summer 78 1 31.222 0.000 0.0 0.0000 0.0000 OK

15 minute summer 78 16.000 79 0.0 0.000 0.000 0.0000

15 minute summer 79 1 30.650 0.000 0.0 0.0000 0.0000 OK

15 minute summer 79 13.011 80 0.0 0.000 0.000 0.0000

15 minute summer 80 1 29.361 0.000 0.0 0.0000 0.0000 OK

15 minute summer 80 13.012 81 0.0 0.000 0.000 0.0000

15 minute summer 81 1 28.399 0.000 0.0 0.0000 0.0000 OK

15 minute summer 81 13.013 82 0.0 0.000 0.000 0.0000

15 minute summer 82 1 27.344 0.000 0.0 0.0000 0.0000 OK

15 minute summer 82 13.014 87 0.0 0.000 0.000 0.0000

15 minute summer 83 1 31.250 0.000 0.0 0.0000 0.0000 OK

15 minute summer 83 17.000 84 0.0 0.000 0.000 0.0000

15 minute summer 84 1 29.753 0.000 0.0 0.0000 0.0000 OK

15 minute summer 84 17.001 85 0.0 0.000 0.000 0.0000

15 minute summer 85 1 28.346 0.000 0.0 0.0000 0.0000 OK

15 minute summer 85 17.002 86 0.0 0.000 0.000 0.0000

15 minute summer 86 1 26.000 0.000 0.0 0.0000 0.0000 OK

15 minute summer 86 17.003 87 0.0 0.000 0.000 0.0000

15 minute summer 87 1 24.890 0.000 0.0 0.0000 0.0000 OK

15 minute summer 87 13.015 88 0.0 0.000 0.000 0.0001

15 minute summer 88 1 23.819 0.000 0.0 0.0000 0.0000 OK

15 minute summer 88 13.016 93 0.0 0.000 0.000 0.0001

15 minute summer 89 1 27.200 0.000 0.0 0.0000 0.0000 OK

15 minute summer 89 18.000 90 0.0 0.000 0.000 0.0000

15 minute summer 90 1 25.170 0.000 0.0 0.0000 0.0000 OK

15 minute summer 90 18.001 92 0.0 0.000 0.000 0.0000

15 minute summer 91 1 25.026 0.000 0.0 0.0000 0.0000 OK

15 minute summer 91 19.000 92 0.0 0.000 0.000 0.0001

15 minute summer 92 1 22.996 0.000 0.0 0.0000 0.0000 OK

15 minute summer 92 18.002 93 0.0 0.000 0.000 0.0001

15 minute summer 93 1 21.682 0.000 0.0 0.0000 0.0000 OK

15 minute summer 93 13.017 94 0.0 0.000 0.000 0.0001

15 minute summer 94 1 21.323 0.000 0.0 0.0000 0.0000 OK

15 minute summer 94 13.018 110 0.0 0.000 0.000 0.0000

15 minute summer 95 1 28.395 0.000 0.0 0.0000 0.0000 OK

15 minute summer 95 20.000 96 0.0 0.000 0.000 0.0000

15 minute summer 96 1 27.357 0.000 0.0 0.0000 0.0000 OK

15 minute summer 96 20.001 97 0.0 0.000 0.000 0.0000

15 minute summer 97 1 26.722 0.000 0.0 0.0000 0.0000 OK

15 minute summer 97 20.002 98 0.0 0.000 0.000 0.0000

15 minute summer 98 1 25.801 0.000 0.0 0.0000 0.0000 OK

15 minute summer 98 20.003 99 0.0 0.000 0.000 0.0000

15 minute summer 99 1 24.564 0.000 0.0 0.0000 0.0000 OK

15 minute summer 99 20.004 101 0.0 0.000 0.000 0.0000

15 minute summer 100 1 24.417 0.000 0.0 0.0000 0.0000 OK

15 minute summer 100 21.000 101 0.0 0.000 0.000 0.0000

15 minute summer 101 1 23.849 0.000 0.0 0.0000 0.0000 OK

15 minute summer 101 20.005 102 0.0 0.000 0.000 0.0000

15 minute summer 102 1 23.242 0.000 0.0 0.0000 0.0000 OK

15 minute summer 102 20.006 103 0.0 0.000 0.000 0.0000

15 minute summer 103 1 22.150 0.000 0.0 0.0000 0.0000 OK

15 minute summer 103 20.007 104 0.0 0.000 0.000 0.0000

15 minute summer 104 1 21.309 0.000 0.0 0.0000 0.0000 OK

15 minute summer 104 20.008 105 0.0 0.000 0.000 0.0000

15 minute summer 105 1 21.124 0.000 0.0 0.0000 0.0000 OK

15 minute summer 105 20.009 110 0.0 0.000 0.000 0.0000

15 minute summer 106 1 25.074 0.000 0.0 0.0000 0.0000 OK

15 minute summer 106 22.000 107 0.0 0.000 0.000 0.0000

15 minute summer 107 1 24.125 0.000 0.0 0.0000 0.0000 OK

15 minute summer 107 22.001 108 0.0 0.000 0.000 0.0000

15 minute summer 108 1 23.090 0.000 0.0 0.0000 0.0000 OK

15 minute summer 108 22.002 109 0.0 0.000 0.000 0.0000

15 minute summer 109 1 22.128 0.000 0.0 0.0000 0.0000 OK

15 minute summer 109 22.003 110 0.0 0.000 0.000 0.0000

15 minute summer 110 1 20.707 0.000 0.0 0.0000 0.0000 OK

15 minute summer 110 13.019 122 0.0 0.000 0.000 0.0000
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Results for 100 year +30% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.40%

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 111 11 21.367 1.019 29.9 1.1530 0.0000 SURCHARGED

15 minute summer 111 23.000 112 -29.9 -0.849 -0.751 1.1923

15 minute summer 112 11 21.362 1.266 70.7 3.0365 0.0000 SURCHARGED

15 minute summer 112 23.001 113 52.8 0.942 0.746 0.7052

15 minute summer 113 11 21.325 1.270 52.8 1.4361 0.0000 SURCHARGED

15 minute summer 113 23.002 114 58.4 0.829 0.822 1.7775

15 minute summer 114 11 21.253 1.302 108.3 2.7624 0.0000 SURCHARGED

15 minute summer 114 23.003 116 104.2 1.480 1.469 1.8504

15 minute summer 115 11 21.196 0.956 50.4 2.1860 0.0000 SURCHARGED

15 minute summer 115 24.000 116 40.0 1.067 0.804 1.3996

15 minute summer 116 11 20.953 1.185 189.3 2.5119 0.0000 SURCHARGED

15 minute summer 116 23.004 117 187.3 1.699 1.691 2.6703

15 minute summer 117 11 20.661 0.968 194.9 1.4866 0.0000 SURCHARGED

15 minute summer 117 23.005 118 193.4 1.754 1.742 0.4606

15 minute summer 118 11 20.543 0.863 193.4 1.2346 0.0000 SURCHARGED

15 minute summer 118 23.006 119 192.2 1.742 1.729 2.6175

15 minute summer 119 11 20.238 0.632 206.2 1.0246 0.0000 SURCHARGED

15 minute summer 119 23.007 122 204.7 1.861 1.840 3.2782

15 minute summer 120 11 21.295 1.392 77.6 4.0541 0.0000 FLOOD RISK

15 minute summer 120 25.000 121 69.5 1.747 1.745 1.9350

15 minute summer 121 10 20.358 0.817 168.6 1.8986 0.0000 SURCHARGED

15 minute summer 121 25.001 122 165.8 2.355 2.344 1.4664

360 minute winter 122 352 20.196 1.191 68.9 3.2619 0.0000 SURCHARGED

360 minute winter 122 13.020 123 67.8 0.585 0.146 4.0069

360 minute winter 123 352 20.196 1.204 74.7 3.5791 0.0000 SURCHARGED

360 minute winter 123 13.021 124 70.4 0.591 0.152 19.7803

360 minute winter 124 352 20.197 1.269 71.2 3.2868 0.0000 SURCHARGED

360 minute winter 124 13.022 125 67.0 0.539 0.145 3.8075

360 minute winter 125 352 20.196 1.280 79.3 4.1501 0.0000 SURCHARGED

360 minute winter 125 13.023 127 76.7 0.607 0.165 10.7565

15 minute summer 126 10 21.129 1.140 180.3 5.7725 0.0000 SURCHARGED

15 minute summer 126 26.000 127 169.4 2.406 2.392 2.5504

360 minute winter 127 352 20.196 1.315 103.0 3.3473 0.0000 SURCHARGED

360 minute winter 127 13.024 127_OUT 100.0 0.881 0.216 10.3142

15 minute summer 128 10 21.907 0.157 31.1 0.2307 0.0000 OK

15 minute summer 128 27.000 129 31.0 1.085 0.779 0.7480

15 minute summer 129 10 21.722 0.202 51.2 0.2839 0.0000 OK

15 minute summer 129 27.001 130 51.2 1.097 0.716 0.6731

15 minute summer 130 10 21.629 0.244 55.2 0.3642 0.0000 OK

15 minute summer 130 27.002 131 54.9 0.727 0.494 0.4750

15 minute summer 131 10 21.607 0.242 79.5 0.4504 0.0000 OK

15 minute summer 131 27.003 134 78.3 1.148 0.704 1.6614

15 minute summer 132 10 20.532 1.040 24.6 1.7797 0.0000 FLOOD RISK

15 minute summer 132 28.000 133 23.8 0.339 0.337 2.3928

15 minute summer 133 10 20.513 1.160 65.3 2.3978 0.0000 SURCHARGED

15 minute summer 133 28.001 134 69.6 0.631 0.628 2.5577

15 minute summer 134 10 20.480 1.199 361.6 4.4176 0.0000 SURCHARGED

15 minute summer 134 27.004 127_OUT 355.2 3.221 3.195 2.2036

360 minute winter 127_OUT 352 20.197 1.617 152.4 0.0000 0.0000 OK
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Results for 30 year +30% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.90%

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)

1440 minute summer 1 1140 19.729 0.606 4.0 1.3091 0.0000 SURCHARGED

1440 minute summer 1 1.002 2 4.0 0.370 0.036 3.1806

1440 minute summer 2 1140 19.729 0.695 8.2 1.6946 0.0000 SURCHARGED

1440 minute summer 2 1.003 4 8.1 0.458 0.051 6.5277

1440 minute summer 3 1140 19.729 0.461 1.1 0.6919 0.0000 SURCHARGED

1440 minute summer 3 2.000 4 -1.1 0.249 -0.010 4.2032

1440 minute summer 4 1140 19.729 0.798 11.4 1.8486 0.0000 SURCHARGED

1440 minute summer 4 1.004 5 11.4 0.533 0.071 2.2043

1440 minute summer 5 1140 19.729 0.833 14.2 1.6281 0.0000 SURCHARGED

1440 minute summer 5 1.005 6 14.1 0.554 0.088 5.7065

1440 minute summer 6 1140 19.729 0.923 14.1 1.6306 0.0000 SURCHARGED

1440 minute summer 6 1.006 10 13.2 0.380 0.045 4.5147

1440 minute summer 7 1140 19.729 0.452 1.3 0.8725 0.0000 SURCHARGED

1440 minute summer 7 3.000 8 1.4 0.222 0.012 3.7180

1440 minute summer 8 1140 19.729 0.557 4.0 1.1309 0.0000 SURCHARGED

1440 minute summer 8 3.001 9 4.0 0.393 0.036 2.8401

1440 minute summer 9 1140 19.729 0.637 7.1 1.2354 0.0000 SURCHARGED

1440 minute summer 9 3.002 10 7.1 0.593 0.064 2.7377

1440 minute summer 10 1140 19.729 0.952 24.5 2.2472 0.0000 SURCHARGED

1440 minute summer 10 1.007 11 23.0 0.539 0.081 13.3411

1440 minute summer 11 1140 19.729 1.034 31.1 3.1842 0.0000 SURCHARGED

1440 minute summer 11 1.008 1.008:50% 29.0 0.679 0.088 8.0424

1440 minute summer 1.008:50% 1140 19.729 1.100 29.8 0.0000 0.0000 SURCHARGED

1440 minute summer 11 1.008 12 28.4 0.703 0.086 8.0424

1440 minute summer 12 1140 19.729 1.316 52.7 4.9999 0.0000 SURCHARGED

1440 minute summer 12 1.009 13 51.0 0.460 0.113 7.8386

1440 minute summer 13 1140 19.729 1.340 53.4 3.9898 0.0000 SURCHARGED

1440 minute summer 13 1.010 14 52.1 0.454 0.112 8.7206

1440 minute summer 14 1140 19.729 1.368 53.8 3.9335 0.0000 SURCHARGED

1440 minute summer 14 1.011 15 52.7 0.461 0.114 5.8937

1440 minute summer 15 1140 19.729 1.387 53.9 3.8925 0.0000 SURCHARGED

1440 minute summer 15 1.012 16 51.9 0.393 0.112 26.0006

1440 minute summer 16 1140 19.729 1.471 62.4 6.7843 0.0000 SURCHARGED

1440 minute summer 16 1.013 18 61.5 0.518 0.133 6.6163

1440 minute summer 17 1050 19.917 1.338 41.7 929.4901 0.0000 SURCHARGED

1440 minute summer 17 6.000 18 14.6 0.761 0.204 1.0054

1440 minute summer 18 1140 19.729 1.561 75.9 3.9719 0.0000 SURCHARGED

1440 minute summer 18 1.014 19 75.7 0.367 0.114 9.5123

1440 minute summer 19 1140 19.729 1.578 83.1 5.8230 0.0000 SURCHARGED

1440 minute summer 19 1.015 31 82.7 0.349 0.124 37.5315

15 minute summer 20 1 42.414 0.000 0.0 0.0000 0.0000 OK

15 minute summer 20 7.000 21 0.0 0.000 0.000 0.0000

15 minute summer 21 1 40.134 0.000 0.0 0.0000 0.0000 OK

15 minute summer 21 7.001 22 0.0 0.000 0.000 0.0000

15 minute summer 22 1 37.200 0.000 0.0 0.0000 0.0000 OK

15 minute summer 22 7.002 23 0.0 0.000 0.000 0.0000

15 minute summer 23 1 35.227 0.000 0.0 0.0000 0.0000 OK

15 minute summer 23 7.003 24 0.0 0.000 0.000 0.0000

15 minute summer 24 1 32.775 0.000 0.0 0.0000 0.0000 OK

15 minute summer 24 7.004 25 0.0 0.000 0.000 0.0000

15 minute summer 25 1 30.967 0.000 0.0 0.0000 0.0000 OK

15 minute summer 25 7.005 26 0.0 0.000 0.000 0.0001

15 minute summer 26 1 28.566 0.000 0.0 0.0000 0.0000 OK

15 minute summer 26 7.006 27 0.0 0.000 0.000 0.0000

15 minute summer 27 1 27.000 0.000 0.0 0.0000 0.0000 OK

15 minute summer 27 7.007 28 0.0 0.000 0.000 0.0000

15 minute summer 28 1 24.700 0.000 0.0 0.0000 0.0000 OK

15 minute summer 28 7.008 29 0.0 0.000 0.000 0.0001

15 minute summer 29 10 22.008 0.058 16.7 0.1609 0.0000 OK

15 minute summer 29 7.009 30 16.1 1.035 0.012 0.9125

15 minute summer 30 10 20.454 0.119 70.4 0.4212 0.0000 OK

15 minute summer 30 7.010 31 69.4 1.593 0.053 2.3150

1440 minute summer 31 1140 19.729 1.645 92.6 5.0846 0.0000 SURCHARGED

1440 minute summer 31 1.016 32 92.4 0.366 0.138 10.2785

1440 minute summer 32 1140 19.728 1.664 93.2 4.4690 0.0000 SURCHARGED

1440 minute summer 32 1.017 32_OUT 92.9 0.420 0.137 5.3807

1440 minute summer 32_OUT 1140 19.728 1.674 92.9 0.0000 0.0000 OK
15 minute summer 33 11 19.931 0.364 50.4 0.9582 0.0000 SURCHARGED

15 minute summer 33 4.000 4.000:50% 47.1 1.186 1.183 1.0181

15 minute summer 4.000:50% 12 19.769 0.353 58.9 3.7894 0.0000 SURCHARGED

15 minute summer 33 4.000 35 46.3 1.196 1.161 1.0181

1440 minute summer 34 1140 19.729 1.042 17.5 1.7523 0.0000 SURCHARGED

1440 minute summer 34 4.002 12 16.8 0.695 0.152 1.7449

1440 minute summer 35 1140 19.729 0.886 17.4 3.2566 0.0000 SURCHARGED

1440 minute summer 35 4.001 4.001:50% 16.7 0.695 0.150 2.7607

1440 minute summer 4.001:50% 1140 19.729 0.964 17.3 8.7120 0.0000 SURCHARGED

1440 minute summer 35 4.001 34 16.2 0.635 0.146 2.7607
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Results for 30 year +30% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.90%

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)

1440 minute summer 36 1140 19.729 0.466 1.7 0.8059 0.0000 SURCHARGED

1440 minute summer 36 1.001 1 1.7 0.437 0.024 1.0997

1440 minute summer 37 1140 19.729 0.354 1.2 0.4004 0.0000 SURCHARGED

1440 minute summer 37 1.000 36 -1.2 -0.024 -0.017 1.8873

1440 minute summer 39 1140 19.729 0.729 3.6 1.8784 0.0000 SURCHARGED

1440 minute summer 39 5.000 5.000:50% 3.6 0.521 0.050 1.3236

1440 minute summer 5.000:50% 1140 19.728 0.807 3.9 2.8509 0.0000 SURCHARGED

1440 minute summer 39 5.000 35 3.9 0.270 0.054 1.3236

1440 minute winter 40 1470 17.996 0.162 0.1 0.2862 0.0000 OK

1440 minute winter 40 12.000 41 -0.1 -0.007 0.000 2.2781

1440 minute winter 41 1470 17.996 0.213 0.2 0.3763 0.0000 OK

1440 minute winter 41 12.001 44 -0.2 -0.013 -0.001 1.7335

15 minute summer 42 10 18.320 0.148 35.4 0.3284 0.0000 OK

15 minute summer 42 11.000 43 35.7 0.879 0.321 2.3955

15 minute summer 43 11 18.140 0.152 35.7 0.2169 0.0000 OK

15 minute summer 43 11.001 44 34.6 0.899 0.311 0.3444

1440 minute winter 44 1470 17.996 0.238 2.1 0.4205 0.0000 OK

1440 minute winter 44 11.002 45 2.0 0.140 0.007 1.5165

1440 minute winter 45 1470 17.996 0.261 2.0 0.4611 0.0000 OK

1440 minute winter 45 11.003 45_OUT 1.9 0.056 0.007 1.8691

15 minute summer 46 1 18.926 0.000 0.0 0.0000 0.0000 OK

15 minute summer 46 10.000 47 0.0 0.000 0.000 0.0000

15 minute summer 47 1 18.713 0.000 0.0 0.0000 0.0000 OK

15 minute summer 47 10.001 48 0.0 0.000 0.000 0.0000

15 minute summer 48 1 18.536 0.000 0.0 0.0000 0.0000 OK

15 minute summer 48 10.002 49 0.0 0.000 0.000 0.0000

15 minute summer 49 1 18.322 0.000 0.0 0.0000 0.0000 OK

15 minute summer 49 10.003 50 0.0 0.000 0.000 0.0000

15 minute summer 50 1 18.208 0.000 0.0 0.0000 0.0000 OK

15 minute summer 50 10.004 45_OUT 0.0 0.000 0.000 0.0000

1440 minute winter 45_OUT 1470 17.996 0.286 1.9 0.0000 0.0000 OK
1440 minute summer 51 1140 19.709 1.605 59.5 1222.9990 0.0000 SURCHARGED

1440 minute summer 51 8.000 52 27.1 0.695 0.179 0.7112

60 minute winter 52 45 18.193 0.130 27.1 0.1860 0.0000 OK

60 minute winter 52 8.001 53 27.1 0.712 0.179 2.0705

60 minute winter 53 251 18.073 0.131 27.1 0.1872 0.0000 OK

60 minute winter 53 8.002 54 27.1 0.706 0.179 1.7458

60 minute summer 54 252 17.972 0.131 27.1 0.1881 0.0000 OK

60 minute summer 54 8.003 59 27.1 0.785 0.179 1.0165

1440 minute winter 55 1680 17.996 0.136 1.0 63.6685 0.0000 OK

1440 minute winter 55 9.000 56 0.0 0.000 0.000 0.0000

15 minute summer 56 1 17.843 0.000 0.0 0.0000 0.0000 OK

15 minute summer 56 9.001 57 0.0 0.000 0.000 0.0001

15 minute summer 57 1 17.762 0.000 0.0 0.0000 0.0000 OK

15 minute summer 57 9.002 58 0.0 0.000 0.000 0.6204

60 minute summer 58 253 17.750 0.083 2.9 0.1468 0.0000 OK

60 minute summer 58 9.003 59 -2.9 -0.220 -0.010 0.2606

60 minute summer 59 254 17.750 0.124 27.1 0.2192 0.0000 OK

60 minute summer 59 8.004 59_OUT 27.1 0.731 0.095 0.4405 429.5

60 minute summer 59_OUT 254 17.709 0.103 27.1 0.0000 0.0000 OK
15 minute summer 60 1 42.482 0.000 0.0 0.0000 0.0000 OK

15 minute summer 60 13.000 61 0.0 0.000 0.000 0.0000

15 minute summer 61 1 41.759 0.000 0.0 0.0000 0.0000 OK

15 minute summer 61 13.001 62 0.0 0.000 0.000 0.0000

15 minute summer 62 1 41.162 0.000 0.0 0.0000 0.0000 OK

15 minute summer 62 13.002 65 0.0 0.000 0.000 0.0000

15 minute summer 63 1 42.735 0.000 0.0 0.0000 0.0000 OK

15 minute summer 63 14.000 64 0.0 0.000 0.000 0.0000

15 minute summer 64 1 41.481 0.000 0.0 0.0000 0.0000 OK

15 minute summer 64 14.001 65 0.0 0.000 0.000 0.0000

15 minute summer 65 1 41.016 0.000 0.0 0.0000 0.0000 OK

15 minute summer 65 13.003 66 0.0 0.000 0.000 0.0000

15 minute summer 66 1 40.432 0.000 0.0 0.0000 0.0000 OK

15 minute summer 66 13.004 72 0.0 0.000 0.000 0.0000

15 minute summer 67 1 41.191 0.000 0.0 0.0000 0.0000 OK

15 minute summer 67 15.000 68 0.0 0.000 0.000 0.0000

15 minute summer 68 1 40.325 0.000 0.0 0.0000 0.0000 OK

15 minute summer 68 15.001 69 0.0 0.000 0.000 0.0000

15 minute summer 69 1 39.597 0.000 0.0 0.0000 0.0000 OK

15 minute summer 69 15.002 70 0.0 0.000 0.000 0.0000

15 minute summer 70 1 38.631 0.000 0.0 0.0000 0.0000 OK

15 minute summer 70 15.003 71 0.0 0.000 0.000 0.0000

15 minute summer 71 1 38.497 0.000 0.0 0.0000 0.0000 OK

15 minute summer 71 15.004 72 0.0 0.000 0.000 0.0000
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Results for 30 year +30% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.90%

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 72 1 38.478 0.000 0.0 0.0000 0.0000 OK

15 minute summer 72 13.005 73 0.0 0.000 0.000 0.0000

15 minute summer 73 1 37.500 0.000 0.0 0.0000 0.0000 OK

15 minute summer 73 13.006 74 0.0 0.000 0.000 0.0000

15 minute summer 74 1 36.726 0.000 0.0 0.0000 0.0000 OK

15 minute summer 74 13.007 75 0.0 0.000 0.000 0.0000

15 minute summer 75 1 35.500 0.000 0.0 0.0000 0.0000 OK

15 minute summer 75 13.008 76 0.0 0.000 0.000 0.0000

15 minute summer 76 1 34.717 0.000 0.0 0.0000 0.0000 OK

15 minute summer 76 13.009 77 0.0 0.000 0.000 0.0000

15 minute summer 77 1 33.000 0.000 0.0 0.0000 0.0000 OK

15 minute summer 77 13.010 79 0.0 0.000 0.000 0.0000

15 minute summer 78 1 31.222 0.000 0.0 0.0000 0.0000 OK

15 minute summer 78 16.000 79 0.0 0.000 0.000 0.0000

15 minute summer 79 1 30.650 0.000 0.0 0.0000 0.0000 OK

15 minute summer 79 13.011 80 0.0 0.000 0.000 0.0000

15 minute summer 80 1 29.361 0.000 0.0 0.0000 0.0000 OK

15 minute summer 80 13.012 81 0.0 0.000 0.000 0.0000

15 minute summer 81 1 28.399 0.000 0.0 0.0000 0.0000 OK

15 minute summer 81 13.013 82 0.0 0.000 0.000 0.0000

15 minute summer 82 1 27.344 0.000 0.0 0.0000 0.0000 OK

15 minute summer 82 13.014 87 0.0 0.000 0.000 0.0000

15 minute summer 83 1 31.250 0.000 0.0 0.0000 0.0000 OK

15 minute summer 83 17.000 84 0.0 0.000 0.000 0.0000

15 minute summer 84 1 29.753 0.000 0.0 0.0000 0.0000 OK

15 minute summer 84 17.001 85 0.0 0.000 0.000 0.0000

15 minute summer 85 1 28.346 0.000 0.0 0.0000 0.0000 OK

15 minute summer 85 17.002 86 0.0 0.000 0.000 0.0000

15 minute summer 86 1 26.000 0.000 0.0 0.0000 0.0000 OK

15 minute summer 86 17.003 87 0.0 0.000 0.000 0.0000

15 minute summer 87 1 24.890 0.000 0.0 0.0000 0.0000 OK

15 minute summer 87 13.015 88 0.0 0.000 0.000 0.0001

15 minute summer 88 1 23.819 0.000 0.0 0.0000 0.0000 OK

15 minute summer 88 13.016 93 0.0 0.000 0.000 0.0001

15 minute summer 89 1 27.200 0.000 0.0 0.0000 0.0000 OK

15 minute summer 89 18.000 90 0.0 0.000 0.000 0.0000

15 minute summer 90 1 25.170 0.000 0.0 0.0000 0.0000 OK

15 minute summer 90 18.001 92 0.0 0.000 0.000 0.0000

15 minute summer 91 1 25.026 0.000 0.0 0.0000 0.0000 OK

15 minute summer 91 19.000 92 0.0 0.000 0.000 0.0001

15 minute summer 92 1 22.996 0.000 0.0 0.0000 0.0000 OK

15 minute summer 92 18.002 93 0.0 0.000 0.000 0.0001

15 minute summer 93 1 21.682 0.000 0.0 0.0000 0.0000 OK

15 minute summer 93 13.017 94 0.0 0.000 0.000 0.0001

15 minute summer 94 1 21.323 0.000 0.0 0.0000 0.0000 OK

15 minute summer 94 13.018 110 0.0 0.000 0.000 0.0000

15 minute summer 95 1 28.395 0.000 0.0 0.0000 0.0000 OK

15 minute summer 95 20.000 96 0.0 0.000 0.000 0.0000

15 minute summer 96 1 27.357 0.000 0.0 0.0000 0.0000 OK

15 minute summer 96 20.001 97 0.0 0.000 0.000 0.0000

15 minute summer 97 1 26.722 0.000 0.0 0.0000 0.0000 OK

15 minute summer 97 20.002 98 0.0 0.000 0.000 0.0000

15 minute summer 98 1 25.801 0.000 0.0 0.0000 0.0000 OK

15 minute summer 98 20.003 99 0.0 0.000 0.000 0.0000

15 minute summer 99 1 24.564 0.000 0.0 0.0000 0.0000 OK

15 minute summer 99 20.004 101 0.0 0.000 0.000 0.0000

15 minute summer 100 1 24.417 0.000 0.0 0.0000 0.0000 OK

15 minute summer 100 21.000 101 0.0 0.000 0.000 0.0000

15 minute summer 101 1 23.849 0.000 0.0 0.0000 0.0000 OK

15 minute summer 101 20.005 102 0.0 0.000 0.000 0.0000

15 minute summer 102 1 23.242 0.000 0.0 0.0000 0.0000 OK

15 minute summer 102 20.006 103 0.0 0.000 0.000 0.0000

15 minute summer 103 1 22.150 0.000 0.0 0.0000 0.0000 OK

15 minute summer 103 20.007 104 0.0 0.000 0.000 0.0000

15 minute summer 104 1 21.309 0.000 0.0 0.0000 0.0000 OK

15 minute summer 104 20.008 105 0.0 0.000 0.000 0.0000

15 minute summer 105 1 21.124 0.000 0.0 0.0000 0.0000 OK

15 minute summer 105 20.009 110 0.0 0.000 0.000 0.0000

15 minute summer 106 1 25.074 0.000 0.0 0.0000 0.0000 OK

15 minute summer 106 22.000 107 0.0 0.000 0.000 0.0000

15 minute summer 107 1 24.125 0.000 0.0 0.0000 0.0000 OK

15 minute summer 107 22.001 108 0.0 0.000 0.000 0.0000

15 minute summer 108 1 23.090 0.000 0.0 0.0000 0.0000 OK

15 minute summer 108 22.002 109 0.0 0.000 0.000 0.0000

15 minute summer 109 1 22.128 0.000 0.0 0.0000 0.0000 OK

15 minute summer 109 22.003 110 0.0 0.000 0.000 0.0000

15 minute summer 110 1 20.707 0.000 0.0 0.0000 0.0000 OK

15 minute summer 110 13.019 122 0.0 0.000 0.000 0.0000
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Results for 30 year +30% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.90%

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 111 11 20.797 0.449 23.3 0.5080 0.0000 SURCHARGED

15 minute summer 111 23.000 112 -23.3 -0.587 -0.585 1.1923

15 minute summer 112 11 20.761 0.665 54.5 1.5952 0.0000 SURCHARGED

15 minute summer 112 23.001 113 40.6 0.953 0.574 0.7052

15 minute summer 113 11 20.742 0.687 40.6 0.7768 0.0000 SURCHARGED

15 minute summer 113 23.002 114 45.0 0.729 0.633 1.7775

15 minute summer 114 11 20.707 0.756 81.7 1.6039 0.0000 SURCHARGED

15 minute summer 114 23.003 116 83.9 1.192 1.183 1.8504

15 minute summer 115 11 20.660 0.420 38.8 0.9611 0.0000 SURCHARGED

15 minute summer 115 24.000 116 33.7 1.066 0.678 1.3996

15 minute summer 116 11 20.519 0.751 149.7 1.5916 0.0000 SURCHARGED

15 minute summer 116 23.004 117 149.1 1.352 1.347 2.6703

15 minute summer 117 11 20.336 0.643 155.0 0.9864 0.0000 SURCHARGED

15 minute summer 117 23.005 118 153.6 1.393 1.384 0.4606

15 minute summer 118 11 20.261 0.581 153.6 0.8308 0.0000 SURCHARGED

15 minute summer 118 23.006 119 152.4 1.382 1.371 2.6175

15 minute summer 119 11 20.067 0.461 163.2 0.7470 0.0000 SURCHARGED

15 minute summer 119 23.007 122 160.0 1.485 1.439 3.1348

15 minute summer 120 11 20.686 0.783 59.8 2.2789 0.0000 SURCHARGED

15 minute summer 120 25.000 121 55.1 1.386 1.385 1.9350

15 minute summer 121 10 20.105 0.564 132.4 1.3122 0.0000 SURCHARGED

15 minute summer 121 25.001 122 130.2 1.850 1.841 1.4453

1440 minute summer 122 1050 19.931 0.926 31.4 2.5350 0.0000 SURCHARGED

1440 minute summer 122 13.020 123 30.9 0.478 0.067 4.0069

1440 minute summer 123 1050 19.931 0.939 34.0 2.7902 0.0000 SURCHARGED

1440 minute summer 123 13.021 124 32.3 0.480 0.070 19.7803

1440 minute summer 124 1050 19.930 1.002 32.7 2.5975 0.0000 SURCHARGED

1440 minute summer 124 13.022 125 31.0 0.430 0.067 3.8075

1440 minute summer 125 1050 19.930 1.014 36.6 3.2890 0.0000 SURCHARGED

1440 minute summer 125 13.023 127 35.5 0.458 0.077 10.7565

15 minute summer 126 10 20.702 0.713 139.0 3.6099 0.0000 SURCHARGED

15 minute summer 126 26.000 127 131.1 1.863 1.851 2.5155

1440 minute summer 127 1050 19.930 1.049 47.6 2.6709 0.0000 SURCHARGED

1440 minute summer 127 13.024 127_OUT 46.2 0.660 0.100 10.3142

15 minute summer 128 10 21.881 0.131 24.0 0.1921 0.0000 OK

15 minute summer 128 27.000 129 24.0 1.031 0.602 0.6082

15 minute summer 129 10 21.691 0.171 39.6 0.2408 0.0000 OK

15 minute summer 129 27.001 130 39.5 1.017 0.553 0.5614

15 minute summer 130 10 21.591 0.206 42.6 0.3070 0.0000 OK

15 minute summer 130 27.002 131 42.4 0.685 0.381 0.3891

15 minute summer 131 10 21.571 0.206 61.3 0.3829 0.0000 OK

15 minute summer 131 27.003 134 60.2 1.066 0.541 1.3801

15 minute summer 132 10 20.138 0.646 24.9 1.1046 0.0000 SURCHARGED

15 minute summer 132 28.000 133 16.8 0.282 0.238 2.3928

15 minute summer 133 10 20.143 0.790 50.0 1.6331 0.0000 SURCHARGED

15 minute summer 133 28.001 134 52.5 0.476 0.473 2.5577

15 minute summer 134 10 20.136 0.855 280.3 3.1512 0.0000 SURCHARGED

15 minute summer 134 27.004 127_OUT 279.3 2.533 2.512 2.2036

1440 minute summer 127_OUT 1050 19.930 1.351 69.9 0.0000 0.0000 OK
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AtkinsRéalis - Baseline / Référence 

Appendix F. Ground Investigation Report 
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