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1.0 Introduction

Alan Traynor Consulting Engineers Ltd have been engaged by Cavan County Council to carry out
engineering services design for the proposed development at The Duckin Stool, Belturbet, Co. Cavan.

This report addresses the surface water drainage for this application.
1.1  Site Description

The site has an area of 0.407 hectares and is located along the lawn road in Belturbet, Co. Cavan. There
is an existing jetty and boat ramp with most of the surface covered in a tarmac finish. There is an
existing 600mm concrete pipe running through the site. The site surrounds and existing dwelling to
the northeast and west. The river erne is located to the north of the site with agricultural land to the

west.
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2.0  Surface Water Drainage

2.1  Surface Water Drainage - Existing

Their appears to be no existing surface water infrastructure on the site. There is an existing surface

water sewer in Willow Avenue Road. The River Erne borders the North of the site.

2.2 Surface Water Drainage - Proposed

It is proposed to use permeable paving, perforated pipes, and a suitably sized network to collect all
run-off from the proposed hardstand areas. The surface water will be discharged to an outfall into the
River Erne. Permeable paving systems will reduce peak discharges into the drainage system and treat
run off by providing a 70-90% removal efficiency rate for hydrocarbons and 60-95% removal of
suspended solids thereby improving the quality of water being discharged. Due to the size of the
runoff areas and the above treatment, we propose that interceptors are no required prior to

discharge.

Please refer to Drawing 25-129-102 for the surface water sewer layout and Appendix A for the

permeable paving details.
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2.3 SuDS Design Introduction

The following surface water drainage review has been prepared to demonstrate the use of Sustainable
Urban Drainage Systems to adequately manage rainfall runoff from the development. The proposed
surface water design will be in compliance with the SuDS Manual Ciria Report 753 and the SuDS design
elements in the development were selected from The Four Pillars of SuDS.

Control the quantity Manage the quality of

of runoff to the runoff to prevent
pollution

Biodiversity

Create and sustain Create and sustain
better places for better places for
people nature

Figure 1 — The Four Pillars of SuDS (Ref — CIRIA Report C753)

2.4  SuDS Treatment Train Selection for Development
In accordance with SuDS Manual Ciria Report 753, the following SuDS elements were chosen:

Permeable Paving — The car parking spaces for all the residential units will be constructed using
permeable paving. Permeable paving systems will reduce peak discharges into the drainage system
and treat run off by providing a 70-90% removal efficiency rate for hydrocarbons and 60-95% removal

of suspended solids thereby improving the quality of water being discharged.
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Name

Design Settings

Rainfall Methodology FSR Maximum Time of Concentration (mins) 30.00
Return Period (years) 100 Maximum Rainfall (mm/hr) 50.0
Additional Flow (%) 0 Minimum Velocity (m/s) 0.71
FSR Region Scotland and Ireland Connection Type Level Soffits
M5-60 (mm) 16.100 Minimum Backdrop Height (m) 0.600
Ratio-R  0.290 Preferred Cover Depth (m) 0.350
CvV 0.750 Include Intermediate Ground Vv
Time of Entry (mins) 5.00 Enforce best practice design rules v
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
S1 0.035 45.720 2920967.079 -105637.939 0.500
S2 0.035 45.350 2920960.899 -105618.789 0.500
S3 45.350 2920943.788 -105611.565 0.624
OUTLET 1 45.400 2920944.619 -105609.631 0.688
S4 0.015 46.050 2920987.154 -105645.944 0.500
S5 0.015 45.350 2920986.387 -105629.509 0.500
S6 45.350 2920972.254 -105623.555 0.602
OUTLET 2 45.300 2920973.130 -105621.491 0.567
S7 0.024 47.050 2921047.332 -105646.594 0.500
S8 47.100 2921064.410 -105636.350 0.683
OUTLET 3 46.888 2921062.818 -105632.325 0.500
Links
us DS Length ks(mm)/ USIL DS IL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
S1 S2 45,220 44.850 150
S2 S3 44,850 44.726
S3 OUTLET 1 44,726 44.712
S4 S5 45.550 44.850 150
S5 S6 44,850 44.748
S6 OUTLET 2 44,748 44.733
S7 S8 46.550 46.417 150
S8 OUTLET 3 46.417 46.388
Name Vel Cap Flow us DS ZArea XAdd Pro Pro
(m/s) (l/s) (lI/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.367 24.2 47 0.350 0.350 0.035 0.0 45 1.062
0.819 14.5 9.5 0.350 0.474 0.070 0.0 89 0.873
0.817 144 9.5 0474 0.538 0.070 0.0 89 0.871
2.086 36.9 20 0350 0.350 0.015 0.0 24 1.117
0.817 144 41 0350 0.452 0.030 0.0 54 0.701
0.819 145 4.1 0.452 0.417 0.030 0.0 54 0.703
0.819 145 3.3 0.350 0.533 0.024 0.0 48 0.662
0.820 14.5 3.3 0533 0.350 0.024 0.0 48 0.663

Flow+ v14.0 Copyright © 1988-2026 Causeway Technologies Ltd
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Link Dia
(mm)
150

Link
Type
Circular
Circular
Circular
Circular
Circular
Circular
Circular
Circular

Length Slope
(m)  (1:X)

150

150

Link us
Node
S1
S2
S3
S4
S5
S6
S7

S8

Dia
(mm)

Node
Type

FSR

Pipeline Schedule

US CL
(m)
45.720
45.350
45.350
46.050
45.350
45.350
47.050
47.100

UsSIL
(m)
45.220
44.850
44.726
45.550
44.850
44.748
46.550
46.417

DS CL
(m)
45.350
45.350
45.400
45.350
45.350
45.300
47.100
46.888

US Depth
(m)
0.350
0.350
0.474
0.350
0.350
0.452
0.350
0.533

MH
Type
Adoptable
Adoptable
Adoptable
Adoptable
Adoptable
Adoptable
Adoptable
Adoptable

DS
Node
S2
S3
OUTLET 1
S5
S6
OUTLET 2
S8
OUTLET 3

Dia
(mm)

Node
Type

Simulation Settings

DS

IL DS

(m)
44.850
44.726
44.712
44.850
44.748
44.733
46.417
46.388

MH
Type

Adoptable
Adoptable
Adoptable
Adoptable
Adoptable
Adoptable
Adoptable
Adoptable

240

Rainfall Methodology
Rainfall Events

FSR Region

M5-60 (mm)

Ratio-R

Summer CV

Winter CV

Analysis Speed

Skip Steady State

15 30 60 120
Return Period

(years)

10
30
100

Site Makeup

Greenfield Method
Positively Drained Area (ha)
SAAR (mm)

Soil Index

Growth Factor 1 year
Growth Factor 10 year

Drain Down Time (mins)
Additional Storage (m¥ha)
Starting Level (m)

Check Discharge Rate(s)

1 year (I/s)

10 year (I/s)

30 year (l/s)

100 year (l/s)

Check Discharge Volume

Singular

Scotland and Ireland
16.100

0.290

0.750

0.840

Normal

X

Storm Durations

180 240 360 480 600 720

Additional Flow
(Q %)

Additional Area
(A %)

Climate Change
(CC %)

20

20

20

20

o O oo
o O oo

Pre-development Discharge Rate

Greenfield
IH124
0.441
1031

3

0.40

11

0.83

1.37

Growth Factor 30 year
Growth Factor 100 year
Betterment (%)

QBar

Q1year(l/s)

Q 10 year (l/s)

Q 30 year (l/s)

Q 100 year (I/s)

o

2
SPR
Region

2.

3.
3.
4.6

20.0

v

2.0
3.2
3.9
4.6

960

1.65
1.96

4
.0
2
9

Depth

(m)
0.350
0.474
0.538
0.350
0.452
0.417
0.533
0.350

1440
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Results for 1 year +20% CC Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter

Link Event
(Upstream Depth)
15 minute winter
15 minute winter
15 minute winter

15 minute winter
15 minute winter
15 minute winter

15 minute winter
15 minute winter

us
Node
S1
S2
S3

S4
S5
S6

S7
S8

us Peak
Node (mins)
S1 10
S2 11
S3 11
OUTLET 1 11
S4 10
S5 11
S6 11
OUTLET 2 11
S7 10
S8 11
OUTLET 3 11
Link DS
Node
1.000 S2
1.001 S3
1.002 OUTLET1
2.000 S5
2.001 S6
2.002 OUTLET 2
3.000 S8
3.001 OUTLET3

Level Depth Inflow Node Flood
(m) (m) (i/s) Vol (m?) (m?)
45.264 0.044 4.7 0.1126 0.0000
44,940 0.090 9.3 0.2277 0.0000
44.826 0.100 9.2 0.1128 0.0000
44.798 0.086 9.2  0.0000 0.0000
45,574 0.024 2.0 0.0409 0.0000
44,905 0.054 4.0 0.0943 0.0000
44,807 0.059 3.9 0.0667 0.0000
44,786 0.053 3.9 0.0000 0.0000
46.599 0.049 3.3 0.1021 0.0000
46.469 0.052 3.2 0.0582 0.0000
46.436 0.048 3.2 0.0000 0.0000
Outflow Velocity Flow/Cap Link Discharge
(1/s) (m/s) Vol (m3) Vol (m?)
4.6 0.613 0.192 0.1544
9.2 0.786 0.636 0.2179
9.2 0.799 0.635 0.0241 4.3
2.0 0.543 0.054 0.0619
39 0.642 0.270  0.0935
3.9 0.652 0.270 0.0134 1.8
3.2 0.631 0.221 0.1020
3.2 0.632 0.222 0.0220 1.5

Flow+ v14.0 Copyright © 1988-2026 Causeway Technologies Ltd




Causeway

Alan Traynor Consulting

File: 25-129 Flow Rev A.pfd
Network: STORM

Liam McElgunn
10/06/2026

Page 4

Results for 10 year +20% CC Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter

Link Event
(Upstream Depth)
15 minute winter
15 minute winter
15 minute winter

15 minute winter
15 minute winter
15 minute winter

15 minute winter
15 minute winter

us
Node
S1
S2
S3

S4
S5
S6

S7
S8

us Peak
Node (mins)
S1 10
S2 11
S3 12
OUTLET 1 12
S4 10
S5 10
S6 11
OUTLET 2 11
S7 10
S8 11
OUTLET 3 11
Link DS
Node
1.000 S2
1.001 S3
1.002 OUTLET1
2.000 S5
2.001 S6
2.002 OUTLET 2
3.000 S8
3.001 OUTLET3

Level Depth Inflow Node Flood
(m) (m) (i/s) Vol (m?) (m?)
45,280 0.060 8.3 0.1520 0.0000
45.021 0.171 16.5 0.4317 0.0000
44.868 0.142 14.9 0.1602 0.0000
44.825 0.113 14.9 0.0000 0.0000
45,582 0.032 3.6 0.0546 0.0000
44,927 0.077 7.2 0.1328 0.0000
44,831 0.083 7.0 0.0942 0.0000
44,806 0.073 7.0 0.0000 0.0000
46.616 0.066 5.7 0.1389 0.0000
46.487 0.070 5.6 0.0796 0.0000
46.452 0.064 5.6 0.0000 0.0000
Outflow Velocity Flow/Cap Link Discharge
(1/s) (m/s) Vol (m3) Vol (m?)
8.2 0.670 0.338 0.2422
14.9 0.855 1.030 0.3235
14.9 0.932 1.029 0.0331 7.6
3.6 0.623 0.097 0.0966
7.0 0.739 0.485 0.1462
7.0 0.756 0.486 0.0209 3.3
5.6 0.720 0.385 0.1544
5.6 0.729 0.385 0.0331 2.6

Flow+ v14.0 Copyright © 1988-2026 Causeway Technologies Ltd
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Results for 30 year +20% CC Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter

Link Event us
(Upstream Depth) Node
15 minute winter S1
15 minute winter S2
15 minute winter  S3
15 minute winter S4
15 minute winter S5
15 minute winter S6
15 minute winter S7
15 minute winter S8

us Peak
Node (mins)
S1 10
S2 11
S3 12
OUTLET 1 12
S4 10
S5 10
S6 11
OUTLET 2 11
S7 10
S8 11
OUTLET 3 11
Link DS
Node
1.000 S2
1.001 S3
1.002 OUTLET1
2.000 S5
2.001 S6
2.002 OUTLET 2
3.000 S8
3.001 OUTLET3

Level Depth Inflow Node Flood
(m) (m) (i/s) Vol (m?) (m?)
45,289 0.069 10.5 0.1734 0.0000
45,145 0.295 20.8 0.7479 0.0000
44,899 0.173 18.6 0.1952 0.0000
44.837 0.125 18.6  0.0000 0.0000
45,585 0.035 4.5 0.0611 0.0000
44,939 0.089 9.0 0.1537 0.0000
44,845 0.097 8.8 0.1094 0.0000
44,817 0.084 8.8 0.0000 0.0000
46.626 0.076 7.2 0.1597 0.0000
46.498 0.081 7.0 0.0915 0.0000
46.461 0.073 7.0 0.0000 0.0000
Outflow Velocity Flow/Cap Link Discharge
(1/s) (m/s) Vol (m3) Vol (m?)
10.3 0.704 0.429 0.2559
18.6 1.054 1.283 0.3270
18.6 1.066 1.288 0.0351 9.7
4.5 0.655 0.121 0.1153
8.8 0.775 0.609  0.1750
8.8 0.796 0.610 0.0249 4.2
7.0 0.760 0.487 0.1845
7.0 0.772 0.486 0.0395 3.3

Flow+ v14.0 Copyright © 1988-2026 Causeway Technologies Ltd
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Results for 100 year +20% CC Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter

Link Event us
(Upstream Depth) Node
15 minute winter S1
15 minute winter S2
15 minute winter  S3
15 minute winter S4
15 minute winter S5
15 minute winter S6
15 minute winter S7
15 minute winter S8

us Peak
Node (mins)
S1 12
S2 12
S3 12
OUTLET 1 12
S4 10
S5 10
S6 11
OUTLET 2 11
S7 10
S8 11
OUTLET 3 11
Link DS
Node
1.000 S2
1.001 S3
1.002 OUTLET1
2.000 S5
2.001 S6
2.002 OUTLET 2
3.000 S8
3.001 OUTLET3

Level Depth Inflow
(m) (m) (I/s)
45386 0.166 13.7
45289 0.439 25.3
44930 0.204 22.4
44,847 0.135 22.5
45,590 0.040 5.9
44957 0.107 11.7
44,865 0.117 114
44.832  0.099 11.5
46.640 0.090 9.4
46.513  0.096 9.2
46.474 0.086 9.2

Node Flood
Vol (m3) (m3)
0.4193 0.0000
1.1115 0.0000
0.2307 0.0000
0.0000 0.0000
0.0699 0.0000
0.1856 0.0000
0.1318 0.0000
0.0000 0.0000
0.1890 0.0000
0.1090 0.0000
0.0000 0.0000

Outflow Velocity Flow/Cap

(1/s) (m/s)
124  0.816 0.513
22.4 1.274 1.550
22.5 1.277 1.556
58  0.682 0.158
11.4  0.813 0.788
11.5 0.844 0.791
9.2 0.804 0.634
9.2 0.818 0.633

Link Discharge

Vol (m3)
0.3542
0.3270
0.0361

0.1422
0.2156
0.0303

0.2272
0.0485

Vol (m3)

12.6

5.4

4.3

Flow+ v14.0 Copyright © 1988-2026 Causeway Technologies Ltd




I\M’ Greenfield runoff rate estimation tool

hrwa"ingford www.uksuds.com | Greenfield runoff rate estimation tool (https://www.uksuds.com/)

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria in line with

Environment Agency guidance “Rainfall runoff management for developments”, SC030219 (2013), the SuDS Manual C753

(CIRIA, 2015) and the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may be

the basis for setting consents for the drainage of surface water runoff from sites.

Project details
Date

Calculated by
Reference

Model version

l 10/06/2026

1 2.2.3
Location
Site name l Duckin stool
Site location [ belturbet
. K ycra .-.|:- 1 L ~ ;‘J
= | T .
p— / i
= . 1 NE
2
Ml 1 1
sha %
e 150
Y L..|.!'. g
crey :
e L .:I|!- --o
+ Site Location R197
Belturbet Jug
Kilcor -
NB7 N3
Ballyeonned Road Ifr el ': I'r. :
%"w
%}
R201 @‘OpenStreetMap (https://www.openstreetmap.org/copyright) contributors.
Site easting (Irish Grid) 236370
Site northing (Irish Grid) 317179
Site easting (Irish Transverse Mercator) 636314
Site northing (Irish Transverse Mercator) 817188

Site details

Total site area (ha)

407

ha



https://www.uksuds.com/
https://www.uksuds.com/
https://www.openstreetmap.org/copyright
https://www.openstreetmap.org/copyright

Greenfield runoff

Method

Method H124

IH124

My value Map value
SAAR (mm) 1031 mm - O [1031
How should SPR be derived? WRAP soil type
WRAP soil type 3 - 1 3
SPR 0.37
QBar (IH124) (I/s) 18 I/s
Growth curve factors
My value Map value
Hydrological region 13 - 13
1year growth factor 0.85
2 year growth factor 0.95
10 year growth factor 14
30 year growth factor 1.65
100 year growth factor 1.95
200 year growth factor 215
Results
Method H124
Flow rate 1year (I/s) 16 I/s
Flow rate 2 year (I/s) 17 /s
Flow rate 10 years (I/s) 26 /s
Flow rate 30 years (I/s) 3.0 /s
Flow rate 100 years (I/s) 3.6 /s
Flow rate 200 years (I/s) 4.0 I/s

Please note runoff estimation is subject to significant uncertainty. Results are therefore normally reported to only 1 decimal
place. Where 2 decimal places are provided, this does not indicate accuracy to this level, it has been adopted to prevent

‘zero’ figures from being reported. Outputs less than 0.011/s are reported as 0.011/s.

Disclaimer

This report was produced using the Greenfield runoff rate estimation tool (2.2.3) developed by HR Wallingford and available at uksuds.com (https://www.uksuds.com/).
The use of this tool is subject to the UK SuDS terms and conditions and licence agreement, which can both be found at uksuds.com/terms-conditions
(https://www.uksuds.com/terms-conditions). The outputs from this tool have been used to estimate Greenfield runoff rates. The use of these results is the
responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, Centre for Ecology and Hydrology, Wallingford

Hydrosolutions or any other organisation for the use of these data in the design or operational characteristics of any drainage scheme.


https://www.uksuds.com/
https://www.uksuds.com/
https://www.uksuds.com/terms-conditions
https://www.uksuds.com/terms-conditions

Appendix A

Permeable Paving
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