Warehousing / Logistics, Office, and Cafe / Restaurant Development at Calmount Road
‘ Clarification of Further information Request

Appendix B : Revised Civil Infrastructure Calculations &

Supporting Information

210175-DBFL-TR-XX-RP-C-0005 0
November 2022 B




Warehousing / Logistics, Office, and Cafe / Restaurant Development at Calmount Road
Engineers Responce to Clarification of Further Information Request

Appendix B : Civil Infrastructure Calculations & Supporting

Information

210175-DBFL-TR-XX-RP-C-0005 1
November 2022 B



" PROJECTEE v
' ‘Develé%g[ul_altCalmount:Riad'
RO Sy

o T

, Schérge (CF1Y
¢ . -Galculations by Checked by

RTM . SVC

- YOBREF. '

D_aé; e
= 0111142022

PERMISSIBLE SURFACE WATER DISCHARGE CALCULATIONS

Site Area

What is the CATCHMENT area?
What is the drained catchment area?

0.87
0.87

Hectares (ha)
Hectares (ha)

Site is Less than 50 Hectares

Pre-Development Catchment Soil Characteristics
Ara there different soil types present on the pre-developed site?

Catchment This refers to the entire site area

Area

Hectares (ha)

Dralnage Group

Class

Depth to Impermeable Layers

Class

Permeability Group abeve Impermeable Layers

Class

Slope 2]

Class

SOIL Type

From FSR Tabla

TSOIL tndex

Site SOIL Index Value
Site SPR Value

SOIL | SOIL Value| SPR
1 0.15 010
2 Q.30 0.30
3 040 0.37
4 045 0.47
5 0.50 0.53

Post-Development Catchment Characteristics

Is the development divided into sub-catchments?

What is the overall site area for catchment?

|catehmant 1 Effective Area (m*)
[Roois - Type 1 (Traditional) 1727.0
|Rools = Type 2 {Dralning to SUDS features) 1223.6
|Green Roofs 0.0
|Roads and Footpaths - Type 1 (Draining toe gullies) 1746.4
IRoads and Fooltpaths - Type 2 {Draining to Suds features) 1224.3
|Paved Areas 0.0
IPermeabIe Paving 434.0
IPodlum {extensive green roof) 0.0
IGrassed Areas (inc. Filter drains, tree pits, bio-retention areas & pitehes) 162.1
IPubIEc Open Space [Non Contributary Landscaping) 0.0

Include Public Open Space in Effective Catchment Area?
Effective Catchment Area
Effective Catchment Runoff Coefficient

6517.4  m?
0.75

Assumad opsn space aren does nat dran to surfaze water pabaork

Long-Term Storage
Is long-term Storage provided?

Permissible Site Discharge

What is the Standard Average Annual Rainfall (SAAR)?

Is the overall site area less than 50 heclares?

5CIBARFW calculated for 50 ha and linearly interpolated for area of sile

’Site Discharge =

7000 mm
Yes

Litres/sec

1.7 Litres/sec

From Mel Eireann, Co-crdinates 310000230000

SDCC require 2lisiha = 14.2Vs for the site

Notes and Formulae

i
1. SOIL index valua calculated from Flood Studias Raporl = The Classificatlon of Sois from Winter Rainfall Acceptance Rete (Tabie 4.5).
2. SPR valoe calculated from GDSDS - Tabie 6.7,
2. Ralrtall depth far 100 year return peried, 6 hour durstion with addillonal 16% for climale ehange.
4. Long-tarm storaga Vol () = Rainfall Area. 10, [(PIMP/100X0.& a)+{1-PIMPHOONA. SPRESPR]. (GDSDS Section 6.7.3).

5. Total Permissible Outflow - QBAR g, caluwated in accordzance with GOSOS - Regona! Dralrege Polcies

B. Where Tolai Permissible Cutflow is less than 2.04s snd not achiavable, use 2.0 1/ or ciosast valus possible,
7. QBAR muitipled by growth factors of 0.85 for 1 year, 2.1 for 30 year ard 2.6 for 100 yasr return poriod events, from GOSDS Figure &2,

Whera kong-ismm storage caniot ba provided on-site dus to ground conditions, Tatal Permissbie Cutfiow Is to ba kept 1o OBAR g,y

[Volums 2 - Chaplar 6], £e. OBAR(M3s)=0.00108xAa)® ¥|SAAR) "{SOILY 7 - For catchments greater than 50 nectares in area. Flow rates ere Inearly interpolaled fer areas samlies than S0heclares.

- 210175 - PSD UNIT 2(CFl)
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PERMISSIBLE SURFACE WATER DISCHARGE CALCULATIONS

Site Area

What Is the CATCHMENT area?
What is the drained catchment area?

Hectares (ha)
Hectares (ha) Site is Less than 50 Heclares

Pre-Davelopment Catchment Soil Characteristics
Are there different soil types present on the pre-developed site?

Catchment This refers to tha entire siia area SOIL | SOIL Valus| SPR
Area Hectares {ha) 1 0.15 0.10
Dralnage Group .JClass 2 0.30 0.30
Depth to Impermeable Layers ", JClass 3 0.40 0.37
Parmeahility Group above Impermeable Layers Class 4 0.45 0.47
Slope™ |ciass 5 0.50 0.53
SOIL Type .| From FSR Table

'SOIL Index

Site SOIL Index Value
Site SPR Value

Post-Development Catchment Characteristics
Is the development divided into sub-catchments?

What is the overall site area for catchment? Hectares (ha)

Catchment 4 Runoff Coefi, Effective Area {m?)
Roofs - Type 1 (Traditional) 2253.0
Roofs - Type 2 (Draining to SUDS features) 0.0
Green Roofs 0.0
Roads and Footpaths - Type 1 (Draining to gullies) 0.0
Roads and Footpaths - Type 2 (Draining to Suds features) 5266.8
Paved Areas 0.0
Perrneable Paving 0.0
Podium (extensive green roof) 0.0
Grassed Areas (inc. Filter drains, tree pits, bio-retention areas & pitches) 0.0
Public Qpen Space (Non Contributary Landscaning} 2301

Include Public Open Space In Effective Catchrment Area?
Effective Catchment Area 7559.8 |m?
Effective Catchment Runoff Coefficient 0.77

Aszumaed Opon 50sCe 5764 G068 Mol drasn fo xurfald watlsl nulaor

‘ Long-Term Storage
Is lang-term Storage provided?

Permissible Site Discharge

What is the Standard Average Annual Rainfall (SAAR)? 700.0 |mm From Met Eirearn, Co-ondmnnias 310000730000

-
L14)
w

Is the overall site area less than 50 hectares?

5QBARRM calculated for 50 ha and linearly interpolated for area of site Litres/sec

i

P
Site Discharge = Litres/sec SDCC regulire 2lfsfha = 14.2U's for tho sita

Notes and Formulae

1. SOIL indax valua calculated from Floed Studes Raport - The Classfiestion of Sols Fom Winter Rainfall Acoeptance Rate (Tabla 4.5)
2. 5PR vak caleutsted from GDSOS - Tabie 8.7.
3. Rainfall dagth far 100 year returm period, § hour duration with addtional 10% for climals changs.
4. Long-tarm storago Vol,, {m”) = RainfalLArea 10.[(PIMP/OND.8 aj+( :-PIMPHO0XP.SPRFSPR), (GDSDS Section €.1.3).
Wheso long-tarm starags carnot be pravied on-ste dus 1o ground condiions, Tota! Perissibl Cutfiw i9 1 ba kapt (o QBAR (g
5. Teal Permissibie Outfiow - QAR .., cakubated in accardanca wih GRSDS - Regone! Draings Palcies
{Volume 2 - Chapter 6], Le. ORAR{mYs)}=0.00102:qArea) ®(SAAR) "(SOLY" - For carhmects grester than 50 hectares in area. Flow ratas are linearly inlerpolated for arass samier than S0hectores.
6. Wheta Total Pormissibie Outflow is less than 2.0vs and nol, achievable, use 2.0 Vs or ciosest value possible.
7. QRAR muitiplied by growth factors of 0.85 for 1 year, 2.1 for 30 ypar 2nd 2.6 for 100 year retur perid svents, from GDSDS Figure €2




_TITLE

_Job Reference

Warehousing and Logistics Development at Calmount Road 210175
Clarification of Further Informatian o
SUBJECT . Calc, Sheot No. B .

"Swale Channol t1Unit2 A . : m
DRAWING NUMBER Calculations by Cheched by Date
210175-DBFL-SW-SP-DR-C-1300 ) RTM SVC 15.11.22
INPUT DATA
Side Slopes -!_ 1in
Boltom width (W) [ 056 |m
Depth to Invert (D) m
Length {L} m
Slope (S) 1 in
Manning's Coefficient {n}

Subgrade Infiltration Rate per hour mmlhr
Subgrade Infiltration Rate ( £ ) mmfs

JREATMENT VOLUME
Total Plan Area of Swale 1231w
'Depth of Subgrade Treatment [ 020 Im
Total Swale Treatment Volume (V) m’ Provided Treatment Volume

STORAGE VOLUME
Max. Length of Storage within Swale
Swale Storage Volume per 71m Length

Swale Storage Volumae (V)

INFILTRATION/ INTERCEPTION VOLUME
Total Swale Infiltration Rate
*Total Swale Infiitration Volume

Provided Interception Volume

FLow
Maximum Swale Flow at Outlet
Maximum Swale Velocity at Outlet

*ypical Swale Retention Time

Notes:
1 Assume 200mm of topsoil,
2 Volume calculated using 6 hour storm event,
3 Swale retention fime depends on outlet control, rafer to WINDES Madel.

Total Swale Infiltration= P .L_f

where:
P = Welted Perimeler
L = Length
f = Subgrade infiltraticn rate

Total Swale Flow = 1/n.AR® 8§ "?

where:
A= Area of flow
P = Welted perimeter
R= AP
n = Manning's Coefiicient
s = Slope

Table: 1

Material Infiltration Rate {m/hr)
Gravel 10 - 1060
Sand 0.1-100
Loamy sand 0.01-1
Sandy loam 0.05-0.5
Loam 0.001 -041
Silt loam 0.0005-0.005
Chalk 0.001 - 100
Sandy clay loam 0.001 - 0.01
Silty clay loam 0.00005 - 0.005
Clay < 0.0001
Till 0.00001 - 0.01
Rock 0.00001 -1
Cutofl point for most Infilication drainage systems = 0.001 mmve
Sourca: Microdrainage




TITLE

Job Reference

STORAGE VOLUME
Max. Length of Storage within Swale

Swale Storage Volume per 10m Length

3

0.67 m

Warehousing and Logistics Development at Calmount Road 210175

Clarification of Further Information

SUBJECT Calc., Sheet No.

Swale Channel 2 Unit 2 1 EL
DRAWING NUMBER Calguiations by Checked by Date
210175-DBFL-SW-SP-DR-G-1300 RTM SvC 15.11.22

INPUT DATA

Side Slopes [ a0 Jtin..

Bottom width (W) [ 050 |m

Depth to Invert (D) m

Length {L) 12.5 m

Slope (S) [ & |

Manning's Coefficient {n)

Subgrade Infiitration Rate per hour rnm!hr

Subgrade Infiltration Rate { /) mmls

TREATMENT VOLUME

Total Plan Area of Swale [ 217 o

'Depth of Subgrade Treatment [ o020 Im

Total Swale Treatment Volume (V;) m“ Provided Treatment Volume

Swale Storage Volume (V)

0.67 m

INFILTRATION/ INTERCEFTION VOLUME
Total Swale Infiltration Rate
*Tota! Swale Infiltration Volume

0.01 15

0.317 m’

Provided Interception Volume

FLOW
Maximum Swale Flow at Outlet
Maximum Swale Velocity at Outlet

*Typical Swale Retention Time

=
w

0.004

>

=2
=

Naotes:

1 Assume 200mm of topscil.

2 volume calculated using 6 hour storm event.
3 Swale retention lime depends on outfet contral, refer to WINDES Mode!.

Tote! Swale Infirgtion= P L, 7
where:

P = Wetted Perimeter

L = Length

f = Subgrade infiltration rate

Total Swale Flaw = 1/n AR S'*

where:
A= Area of flow
P = Wetled perimeter
R= AP
n = Manning's Coefficient
s = Slope

Table: 1

Material Infiltration Rate (m/hr)
Gravel 10 - 1000
Sand 0.1-100
Loamy sand 0.01-1
Sandy loam 0.05-0.5
Loam 0,001 -0.1
Silt loam 0.0005 - 0.005
Cha'k 0.001 - 100
Sandy clay loam 0.001 - 0.01
Silty clay lsam 0.00005 - 0.005
Clay < 0.0001
Till 0.00001 - 0.01
Rock 0.00001 -1

Soures; Microdrainage

Cutoff paint for most inflltration drainage systems = 0.001 mm/hr




TITLE

Warehousing and Logistics Development at Calmount Road
Clarification of Further Information

SUBJECT

Swala Channe! 3 Unit 2

DRAWING NUMBER
210175-DBFL-SW-SP-DR-C-1300

Calculations by

RTM

Job Reference

210175

Calc. Sheot No.

Checked by Date
sSvC 15.11.22

INPUT DATA

Side Slopes

Bottom width (W)

Dapth to Invert (D)

Length (L)

Slope (S)

Manning's Coefficient (n}
Subgrade Infiltration Rate per hour
Subgrade Infiltration Rate ( f )

s
o
=
=]

o
3 3 3

0.030

5.000
0.001388889 |mm/s

mm/hr

TREATMENT VOLUME

Tolal Plan Area of Swale
'Depth of Subgrade Treatment

Total Swale Treatment Volume [Vy)

N

8 : ;
o

=

= .

3

3

5.002 m® Provided Treatment Volume

STORAGE VOLUME
Max. Length of Storage within Swale
Swale Storage Volume per 5m Length

Swale Storage Volume (V)

o
(%)
w

P
=3
3 3 3

3

w

INFILTRATION/ INTERCEPTION VOL UME
Total Swale Infiltration Rate

M otal Swale Infiltration Volume

0.01 /s

0.148 m® Provided Interception Volume

FLOow

Maximum Swale Flow at Outlet
Maximum Swale Velocity at Qutlel

aTypica! Swale Retention Time

-
b
-
3 F
w

-
=

Notes:

1 Assume 200mm of topsoil.

2 yglume calculated using 6 hour storm event,

3 Swale relention time depends on outlgt contrel, refer te WINDES Medel.

Total Swale Infiltration = P, L. [
where!
P = Wetlted Perimeter

L = Length
f = Subgrade infiltration rate

Total Swale Fiow = 1/n.AR“* S

where:
A= Area of flow
P = Wetted perimeter
R= AP
n = Manning's Ccefficient
s.= Slope

Table: 1

Materfal Infiltration Rate (mfhr)
Gravel 10 - 1000
Sand 0.1-100
Loamy sand 0.01-1
Sandy loam 0.05-0.5
l.oam 0.001-9.1
Silt loam 0.0005 - 0.005
Chatk 0.001 - 100
Sandy clay loam 0.001-0.01
Silty clay loam 0.00005 - 0.005
Clay < 0.0001
Till 0.00001 - 0.01
Rock 0.00001 - 1
Cutaff paint for most infiltration drainage systems = 0.001 mm/hr
Source: Microdrainags




TITLE

Warehcusing and Lagistics Development at Calmount Road
Clarification of Further Information

SUBJECT

Swale Channel 4 Unit 2

Job Reference

210175

Calec, Sheet No.

Manning's Coefficient (n)

Subgrade Infiltraticn Rale per haur

5.000 mm/hr

DRAWING NUMBER Calculatlons by Checked by Dato
210175-DBFL-SW-SP-DR-C-1300 RTM SvC 15.11.22
INPUT DATA

Side Slopes [ 40 Ttin...

Bottom widlh (W) [0s56 _ |m

Depth to Invert (D) [ 015 |m

Length {L) [ 178 m

Slope (S) [ a7 Jtin

Subgrade Infiltration Rate (/)

0.001388889 |[mm/s

IREATMENT VOLUME

Total Plan Area of Swale

'Depth of Subgrade Treatment

Tatal Swale Treatment Volume [Vy)

3!\!

o
s
o

w

Provided Treatment Volume

STORAGE VOLUME
Max. Length of Storage within Swale
Swale Storage Volume per 7m Length

Swale Storage Volume (V)

3

S~ c
gi.-
3 3, 3 |3

w

INFILTRATION/ INTERCEPTION VOLUME
Tota! Swale Infiltration Rate

*Total Swale Infiltration Volume

i 0.01 |lls

0.236 m Provided Interception Volume

FLOW
Maximum Swale Flow at Outlet
Maximum Swale Velocity at Outlet

¥rypical Swale Retention Time

167.0 Ifs

mis

=
=

Notes:

1 Assume 200mm of topsail,

2 volume caleutated using 6 hour storm event,
3 Swale retention timg depends on outiet control, refer to WINDES Model.

Total Swale Infilvation= P .L.S

where:
P = Wetled Perimeter
L = Length
f = Subgrade infiltration rate

Totat Swale Flow = 1 AR 8%

where:
A= Area of flow
P = Wetted perimeter
R= AP
n = Manning's Coefficient
s = Slope

Table: 1
Material Infiltration Rate {m/hr)
Gravel 10 - 1000
Sand 0.1-100
Loamy sand 0.07 -1
Sandy loam 0.05-0.5
Lcam 0.001-0.1
Silt loam 0.0005 - 0.005
Chalk 0.001-100
{Sandy clay loam 0.001 - 0.01
Silty clay loam 0.00005 - 5.005
Clay < (0,0001
Till 0.00001-0.01
Rock 0.00001 - §

Cutoff point for most infiltration drainage systems = 0.001 mmvhr
Source: Microdrainage




TITLE

Warehousing and Logistics Development at Calmount Road
Clarification of Further Information

SUBJECT

Swale Channel § Unit 2

DRAWING NUMBER Calculations by
2101 75-DBFL-SW-SP-DR-C-1300 RTM

Job Reference
210179

Checked by Date
SVC 15.11.22

INPUT DATA
Side Slopes
Bottom width (W)

Depth to Invert (D)

Length (L)

Slope (S)

Manning's Coefficient {n}
Subgrade Infiltration Rate per hour
Subgrade Infiltration Rate { £ )

(=]
5

3 3 3 -

6

B
]

mm/fhr
0.001388889 [mm/s

TREATMENT VOLUME
Total Plan Area of Swale

'Depth of Subgrade Treatment

Z

—
3 g 2
(4]

_

=

3

0.20

3

Total Swale Treatment Volume {V5)

22,302 m° Provided Treatment Volume

STORAGE VOLUME
Max. Length of Storage within Swale
Swale Storage Volume per 15m Length

Swale Storage Volume (V)

3

au

]

@

3
'

INFILTRATION/ INTERCEPTION VOLUME

Total Swale Infiltration Rate

I 0.02 Ills

}otal Swale Infiltration Volume

0.480 m® Provided Interception Volume

FLOW
Maximum Swale Flow at Qutlet
Maximum Swale Velocity at Qutlet

*Typical Swale Retentlon Time

e
e |
o
2 F
w

=
=

Notes:
1 Assume 200mm of topsoil.
2 Vglume calculated using 6 hour storm event.
3 Swale retentian time depends on outlet control, refer to WINDES Model.

Total Swale Infiration= P .L.f

wherg:
P = Wetted Perimeter
L = Length
f = Subgrade infiltration rate

Total Swale Flow = 1/n.AR*8§*

where;
A = Area of flow
P = Wetlted perimeter
R=A/P
n = Manning's Coefficient
s = Slope

Tabla: 1

Material Infiltration Rate (m/hr)
Gravel 10 - 1000
Sand 0.1-100
Loamy sand 0.01-1
Sandy foam 0.05-0.5
Loam 0.001-0.1
Silt oam 0.0005 - 0.005
Chalk 0.001 -100
Sandy clay loam 0.001 - 0,01
Siity clay loam 5.00005 - 0.005
Clay < 0.6001
Till 0.00001 - 0.01
Rock 0.00001-1
Cutoff point for mast infiltration drainage systems = 0.001 mnvhr

|Source: Microdrainage




TITLE . X Job Referenco

Logislics and Warehousing Development at Calmoun! Road 210175 )

SUBJECT Calc. Sheet No.

Bloretentlon Area (Unit 2) 1 :
DRAWING NUMBER Calculations by Cheched by Date
210175-DBFL-SW-SP-DR-C-1300 RTM SVC 15,11.2022
INPUT DATA

Effective Imparmeable Area for Treatment (A)
*Filter Bed Depth (L)

Coefficient of Permeability of Filter Medium (k)
2average Height of Water above Filter Bed (h)

Time Required for Percolation {t)

[ 11000 Jm®
[ 150 Jm
[_o.000002_Jmis
[0 m
[ 480 Jn

BIORETENTION AREA

Minimum Surface Area of Bioretention Area
to Treat Impermeable ArealAf)

379 m? Provided Area mz

TREATMENT VOLUME
*Treatment Volume Required({Vy)

13.2 m° Provided Treatment Volume

INTERCEPTION VOI UME

Subgrade Infiltration Rate per hour
Subgrade Infiltration Rate (£ )

*Subgrade Infiltration Volume

50 Jrimir
[_000T__Jmms
42.599 m® Provided Interception Volume

STORAGE VOLUME IN STONE BELOW

Storage Volume

ma Provided Sterage Volume

(prs

1 Filter Bed depth typically between 1.2 and 1.5m
2 §y = Half maximum height, where hmax <=2m

3 Treatment Volume Vt (m’) = Impermeable Area (ha) x 15mm x 10 x 80% (GDSDS Section 6.3.1.2.1).

4 Volume calculated using b hour starm event.

Area of Bioretention Filter Bed = Vil

k{h+L)t

Table: 1
Material | Infiltration Rato (m/s)
Sourco: SUDS Manual Section 25-%
Siity Loam 0.000002
Sand 0.000000028 - 0.000028
|Loamy sand 0.0000090028 - 0.00000928
|sardy loam 0.000000014 - 000000014
|Loam £.00000000028 - 0.000000028
|Sitty Loam 000000000014 - 0.0000000014




THLE - S ae” .
Warahousing and Logistics Davelopmen at Calmound Road |

Job Referance =~ -

‘SUBJEET
W

* Penfieabla Paving Deskin

DRAWING NUMBER, . *

310175-DBFL-SW-5P-DR-C-1

ELAT SITES
INPUT DATA
Pavement Area (A) [ ez55  Jm?
Pavement Perimeter (P) m
Sub-base Depth (d) [ 0400 Jm
'Sub-base Voids Ratio ()
. Sub-base Infiltration Rate per hour 1000 mm/hr

Sub-base Infiltration Rate (k) mm/s

Subgrade Infiltration Rate per hour (50 Jmmne

Subgrade Infiltration Rate { /) mm/s

| VOLUME (STORAGE AND TREATMENT)

! Permeable Paving Storage Volume per m? mm?
Total Parmeable Paving Storage Volume 932 |m®
INFILTRATION fINTERCEPTION VOLUME Smm SURFACE INTERCEPTION
Approx. Permeable Paving Infiltration per m? [ 0001 |vem® 503 m?
Tolal Permeable Paving Infiltration Rate [ 1238 Jus
*Total Permeable Paving Infiltration Volume 267  |m?

FLOW

Average Distance between Outlet Drains m Assumed one outlet per house

Flow Velocity through Permeable Paving m."s
[ 442 |

Trench Retantion Time 44.2 hr




RN Catculatians by
210175-DBFL-5W-SF’-DR 0-1300 RTM

Jub Rarcrmu

210175

Tabla: 2
Pavement Type Ef?ectiva Depth {m)
Car-Parking 0.40
Foolpath 0.20

fehange as par site requirement.

Effactive Deptha are pravided {ram source ‘Formpava -
fAquaflow Permeable Paving System' and may subject 1o

INotes:
1 Sub-base material has a veld ratio of approximately 30%, Table: 3
souréa ‘BRE Digest 365'. Materlal Infiltration Rate (m/hr)
2 Wetied perimeter assuming 50% of trench depth, source 'BRE Digest 365" Gravel 10 - 1000
3 Velume calculated using 6 hour slom event Sand 0.1-100
4 For Paving on slopes includes Infitration, provide 500mmx500mm trenches Loamy sand 9.01-14
at 10m centres along slope with 1000mmx500mm at base of slopa. Sandy leam 0.05-0.5
source 'Formpave - Aguafiew Permeabla Paving System”. Loam 0.001 - 0.1
Silt jpam 0.0005-0.005
Tablo: 1 Chalk 0.001 - 100
Material void Ratlo, n Sandy clay loam 0.001-0.01
Clean stone 0.40 - 0.50 Silly clay loam 0.00005 - 0.005
Uniform crave! 0.30 - 0.40 Clay < 0.0001
|Graded sand or gravel 0.20-0.30 Till 0.00001 - 0.01
jSoures: The SUDS manual, Published by CIRA, Rock 0.00001 - %

Cutoff point for mest infiltration drainago systorns = 0,00 mmir
{Source: Microdrainago

Total Trench infiltration:
sz D.L.¢
where:
L =Llength
D = Depthto Invert
f = Subgrada infiltration rate

=A.K.1
where:

Total Permeable Paving Cutflow:

A = Cross Sectional Area of Subbase
% = Subbase Infitration Rate
I = Hydraullc Gradient
~yUrautet grasanl his besn assumed 52 tha pavenant gradend
with 8 additional 250mem all per 100m langin.




TITLE
Development at Ballymount Ave (CF1)

SUBJECT
Interception/Treatment Volume Sumsmary

DRAWING NUMBER
210175-DBFL-SW-SP-DR-C-1300

Job Reference

210175
Calc. Sheat No.
1
Calculations by Checked by
RTM SvC

Data
18/11/2022

[HL

INPUT DATA

Interception Volume Requlred

Treatment Volume Required

Catchment

Swales

Blo-Retention
Permeahle Paving
Rain Gardens

Green Roofs

Tree Pits

Stormtech Isolator Row

Total Volumes Provided

Check Provided Volumes are greater
than Required Volumes

217.4 m®

3
w

Interception Volumes

1041
136.1
223.5

w "o Tw Tu e

33333

(%]

Rl

3

w

3

3789 m

@ |
Lo
N

Treatment Volumes

%]

2711
30.3
831.8
12.0
224.5

@

w T T Tw Tw

33323333

1369.7 m’




Warehousing / Logistics, Office, and Cafe / Restaurant Development at Calmount Road
Clarification of Further Information Request

Appendix B : Microdrainage Calculations

210175-DBFL-TR-XX-RP-C-0005 0
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DBFL Consulting Engineers Page 1

.| Ormond House

Upper Ormond Quay

Dublin 7
Date 22/11/2022 10:59 Designed by moynihanr
File 210175 SW FW Site Networks Checked by
Innovyze ) Network 2020.1
STORM SEWER DESIGN by the Mcocdified Rational Method
Design Criteria for UNIT 2
Pipe Sizes STANDARD Manhole Sizes STANDARD
FSR Rainfall Model - Scotland and Ireland
Return Period (years} 2 PIMP (%) 15
M5-60 {mm) 17.500 Add Flow / Climate Change (%) 0
Ratio R 0.276 Minimum Backdrop Height (m) 0.000
Maximum Rainfall (mm/hr) 150 Maximum Backdrop Height {(m) 0.000
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation {m) 0.750
Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 0.750 Min Slope for Cptimisation {1:X) 500

Designed with Level Inverts

Network Design Table for UNIT 2

PN Length Fall Slope I.Area T.E. Basa k HYD DIA Section Type BAuto
{m) {m) (1:X) {ha) {mins) Flow (l1/s) (mm) SECT (mm) Design
53.000 17.409 0.210 82.9 0.034 4.00 0.0 0.150 o 225 Pipe/Conduit 8
53.001 12.117 0.180 67.3 0.000 0.00 0.0 0.150 o 225 Pipe/Conduit g
53.002 42.717 0.310 137.8 0.124 0.00 0.0 0.150C o 225 Pipe/Conduit 54
54.000 25.772 0.170 151.6 D0.050 4.00 0.0 0.150 o 225 Pipe/Conduit &
53.003 28.017 0.130 215.5 0.048 0.00 0.0 0.150 o 225 Pipe/Conduit gf
83.004 13.774 0.070 19%6.8 0.019 0.00 0.0 0.150 o 225 Pipe/Conduit g
53.005 14.428 0.090 160.3 0.052 0.00 0.0 0.600 o 300 Pipe/Conduit i g
55.000 6&.155 0.050 123.1 0.061 4.00 0.0 0.150 o 225 Pipe/Conduit 8
$3.006 22,102 0.080 276.3 0.000 0.00 0.0 0.600 o 30C Pipe/Conduit g
86.000 27.433 0.120 228.6 0.031 4.00 0.0 0.150 o 225 Pipe/Conduit @
56.001 2.539%9 0.020 127.0 0.005 0.00 0.0 0.150 o 225 Pipe/Conduit 14
Network Results Table

BN Rain T.C. US/IL E I.Area E Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) {(m) (tha) Flow (1/s) (1/s) (1/s) (mw/s) (1/s) (1/s)
$3.000 56.19 4.17 61.700 0.034 0.0 0.0 0.0 1.68 66.8 5.1
83.001 55.70 4.28 61.490 0.034 0.0 0.0 0.0 1.87 74.3 5.1
53.002 53.38 4.83 ©l.310 0.158 0.0 0.0 0.0 1.29 51.5 22.8
$4.000 55.40 4,35 61.170 0.050 0.0 0.0 0.0 1.23 49.0 7.4
$3.003 51.63 5.29 61.000 0.255 0.0 0.0 0.0 1.03 40.8 35.7
53.004 50.86 5.50 60.870 0.274 0.0 .0 0.0 1.08 42.8 37.7
53.005 50.18 5.69 60.800 0.326 0.0 0.0 0.0 1.24 87.6 44.2
55.000 56.64 4.07 80.760 0.061 0.0 0.0 0.0 1.37 54.5 9.3
53,006 48.88 6.08 ©0.710 0.386 0.0 0.0 0.0 0.94 66.5 51.1
56.000 54,92 4.46 ©1.320 0.031 0.0 0.0 0.0 1.00 39.6 4.6
56.001 54.79 4.49 ©61.200 0.036 0.0 0.0 0.0 1.35 53.7 5.3
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Network Design Table for UNIT 2
EN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Aute
{m) {m) {1:X) (ha) {mins) Flow (l/s) ({(mm) SECT (mm) Design
§7.000 20.401 0.200 102.0 0.034 4.00 ¢.0 0.150 o 225 Pipe/Conduit &
$8.000 3.644 0.130 28.0 0.078 4.00 0.0 0.150 o 225 Pipe/Conduit @
§7.001 59.023 0.3%0 151.3 0.077 0.00 0.0 0.150 o 225 Pipe/Conduit &
59.000 9.093 0.140 65.0 0.034 4.00 0.0 0.150 o 225 Pipe/Conduit ®
$7.002 18.581 0.120 154.8 0.037 0.00 ¢.0 0.150 o 225 Pipe/Conduit df
57.003 51.097 0.010 5109.7 0.018 0.00 ©.0 0.150 o 450 Pipe/Conduit d?
$3.007 10.266 0.010 1026.6 0.000 0.00 0.0 0.150 o 450 Pipe/Conduit g
53.008 18.897 0.100 189.0 0.000 0.00 0.0 0.150 o 225 Pipe/Conduit &
53.009 17.736 0.090 197.1 0.000 0.00 0.0 0.150 o 225 Pipe/Conduit &

Network Results Table

PN Rain T.C. US/IL E I.Area E Base Foul &Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (l/s)

57.000 55.95 4.23 61.470 0.034 Q0.0 c.0 0.0 1.51 60.1 5.1
58.000 56.89 4.02 61.400 0.078 0.0 0.0 0.0 2.92 116.2 12.0
57.001 52.62 5.02 61.270 0.189 0.0 0.0 0.0 1.23 49.0 26.%°
59.000 56.62 4.08 61,020 0.034 0.0 c.0 0.0 1.%0 75.7 5.2
57.002 51.66 5.28 60.880 0.260 0.0 0.0 0.0 1.22 48.3 36.3
57.003 43.35 8.08 60.760 0.278 0.0 0.0 0.0 0,30 48B.3 36.3
‘ 83.007 42.79 8.33 60.630 0.700 0.0 0.0 0.0 0.71 112.8 18l.1
53.008 55.68 4.29 60.620 0.000 1.7 c.0 0.0 1.10 43.7 1.7
$3.009 55.73 4.27 60,520 0.000 1.7 c.0 0.0 1.08 42.8 1.7
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Manhole Schedules for UNIT 2
MH MH MH MH MH Pipe Out Fipas In
Name CL (m) [Depth| Connection |Diam,,L¥W| PN Invert Diameter PN Invert Diameter|Backdrop
(m} (mm) Level (m) (o) Level (m) (o) mm)
U2 - 3.9|62.450]|0.750| Cpen Manhole 1200 (53.000 61.700 225
U2 - 3.8(|62.450|0.960 | Open Manhole 12C00|s83.001 61.490 225(83.000 61.490 225
U2 - 3.7(SWA) |62.350(1.040|Open Manhole 1200(s53.002 61.310 225)53.001 61.310 225
U2 - 3.6.1|62.370|1.200|0Open Manhole 1200 (54.000 61.170 225
U2 - 3.6(SWA) |62.320|1.320|Cpen Manhcle 1200(S53.003 61.000 2251853.002 61.000 225
54,000 61.000 225
U2 - 3.5(SWa) (62.300|1.430|0Open Manhole 1200(53.004 60.870 225(583.003 60.870 225
U2 - 3.4(BRA} |62.250|1.450|0Open Manhecle 1200(53.005 60.800 300(s83.004 60.800 225
U2 - 3.3.1(5WA} |62.300|1.540|0Open Manhole 1200 |85.000 60.760 225
U2 - 3.3(BRA} |62.250)1.540|Cpen Manhole 1200|83.006 60.719 300|53.005 60.710 300
$5.000 60.710 225
U2 - 3.2|62.700,1.380| Open Manhole 1200( 56.000 61.320 225
U2 - 3.1(62.470,1.270|0Open Manhole 1200|86.001 61.200 225)56.000 61,200 225
U2 - 6.1]62.450|0.980| Open Marnhole 1200 57.000 61.470 229
U2 - 7|62.400(1.000(Open Marhole 12001s8.000 61.400 225
U2 - 6|62.450(1.180| Open Manhole 1200(|s7.001 61.270 225(57.000 61.270 225
58.000 61.270 225
U2 - 5.1|62.450(|1.430|Open Manhole 1200(59.000 61.020 225
U2 - 5/62.350(1.470|Cpen Manhole 1200 (s7.002 60.880 225|57.001 60.880 225
59.000 60.880 225
U2 - 4(63.000(2.240|Cpen Manhole 1350|s7.003 60.760 450|57.002 60.760 225
U2 - 3(ATTN) (62.520|1.850|Cpen Manhole 1350|53.007 60.630 450 53.006 60.630 300
$6.001 61.180 225 325
57.003 60.750 450 120
U2 - 2(HB) |62.460|1.840|0pen Manhole 1350|53.008 60.620 225)53.007 60.620 450
U2 - 1|62.370(1.850|Open Manhole 1200|53.009 60.520 225|53.008 60.520 225
U2 -|61.850(|1.420|0Open Manhole 0 QUTFALL 53.008 60.430 225
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing RAccess  (North)
(m) {m) (m) (m)
U2 - 3.9 709730.922 730445.022 709730.922 730445.022 Required \
2
Uz - 3.8 709723.8B69 730460.938 709723.869 730460.938 Required
/‘-u\
Uz - 3.7{SWA) 709712.362 730457.141 709712.362 730457.141 Required
7
U2 - 3.6.1 702684.354 730416.789 709684.354 730416.789 Reguired \
Yy
U2 - 3.6(SWA) 709673.221 730440.033 709673.221 730440.033 Required -
)
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File 210175 SW FW Site Networks

Designed by moynihanr
Checked by

Innovyze

Network 2020.1

MH
Name
U2 - 3.5(swA}
U2 - 3.4(BRA}

Uz - 3.3.1(5WA)

02 3.3(BRA)}

Uz - 3.2

vz - 3.1

gz - 7

Uz - 6

vz - 5.1

U2 - 5

U2 - 3(ATTN}

U2 - 2 (HB)

U2 - 1

vz -

Manhole Schedules for UNIT 2

Manhole
Easting

(m)

709645.

709632,

709630.

709632.

709663.

T09651.

709745.

709756.

709754.

709701.

109701,

709682.

709654

709663

709672,

709665

g8l4

187

630

328

735

913

401

865

504

664

393

833

.073

.473

622

.200

Manhole
Northing
{m)

730434.215

730432,210

730411.86%

730417.783

730387.734

730412.489

730416.489

730401.007

730398.231

730381.573

730372.484

730371.587

730413.822

730417.950

730434.484

730450.592

Easting
{m)

709645.814

709632.187

709630.630

709632.328

709663.735

709651.913

709745.401

709756.865

709754.504

709701.664

709701.393

709682.833

709654.073

709663.473

709672.622

Intersection Intersection Manhole
Northing Access

(m}

730434.215 Required

730432.210 Required

730411.867 Required

730417.783 Required

730387.734 Required

730412.489 Required

730416.489 Required

730401.007 Required

730398.231 Required

730381.573 Required

730372.484 Required

730371.587 Required

730413.822 Required

730417.950 Required

730434.484 Required

No Entry

Layout
{North)

©1982-2020 Innovyze




DBFL Consulting Engineers . . Page 5

Crmond House

Upper Ormond Quay

Dublin 7

Date 22/11/2022 10:59 Designed by moynihanr

File 210175 SW FW Site Networks Checked by

Innovyze Network 2020.1

PIPELINE SCHEDULES for UNIT 2
Upstream Manhole
PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIRM., L*W
Sect (mm) Name {m) (m) (m) Connection {mm)
53.000 o 225 U2 - 3.9 62.450 61.700 0.525 Open Manhole 1200
§3.001 o 225 g2 - 3.8 62.450 6€1.490 0.735 Open Manhole 1200
53.002 o 225 U2 - 3.7{5WA) 62.350 6€1.310 0.815 COpen Manhole 1200
54.000 o 225 U2 - 3.6.1 62.370 61.170 0.975 Open Manhole 1200
$3.003 o 225 U2 - 3.6{8WA) 62.320 6€1.C00 1.095 Open Manhcle 1200
53.004 o 225 U2 - 3.5(sWAa) 62.300 &0.870 1.205 Open Manhole 1200
53.005 o 300 U2 - 3.4 (BRA) 62.250 60.800 1.150 Open Manhcle 1200
55.000 o 225 U2 - 3.3.1(SWA) 62.300 60.760 1.315 Open Manhole 1200
53.006 o 300 U2 - 3.3(BRA) 62.250 60,710 1.24C Open Manhole 1200
56.0C0 o 225 02 - 3.2 62.700 61.320 1.155 Open Manhole 1200
56.001 o 225 U2 - 3.1 62.470 61,200 1.045 Open Manhole 1200
57.0C0 o 225 U2 - 6.1 62,450 61.470 0.755 Open Manhole 1200
58.000 o 225 02 - 7 62.400 61.400 0.775 Open Manhole 1200
57.001 o 225 U2 - 6 62.450 61.270 0.955 Open Manhole 1200
59.000 o 225 U2 - 5.1 62.450 61.020 1.205 Open Manhole 1200
Downstream Manhole
FN Length Slope MH C.Level I.Level D.Dapth MH MH DIAM., L*W
{m} {1:X) Name {m) {m) {m) Connaction {mm)
53.000 17.409 82.9 U2 - 3.8 62.450 61.48%0 0.735 Cpen Manhole 1200
§3.001 12.117 67.3 U2 - 3.7(SWA) 62.350 €1.310 0.B15 Cpen Manhole 1200
533.002 42.717 137.8 U2 - 3.6(8WA) 62.320 61.000 1.09%5 Cpen Manhole 1200
S4.000 25.772 151.6 U2 -~ 3.6(SWA) 62.320 61.000 1.09% Cpen Manhole 1200
$3.003 28.017 215.5 U2 - 3.5(SWA) 62.300 60.870 1.205 Cpen Manhole 1200
53.004 13.774 196.8 U2 ~ 3.4 (BRA) 62_250 60.800 1.225 Cpen Manhole 1260
53.005 14.428 160.3 U2 - 3.3(BRA) 62.250 60.710 1.240 Open Manhole 12¢0
§5.000 6.155 123.1 U2 - 3.3(BRA) 62.250 60.710 1.315 COpen Manhole 1200
$3.006 22.102 276.3 U2 - 3(ATTN) 62.520 60.630 1.590 Open Manhole 1350
56.000 27.433 228.6 Uz - 3.1 62,470 61.20C0 1.045 Cpen Manhole 1200
36,001 2.539 127.0 U2 - 3(ATTN) 62.520 61.180 1.115 Open Manhole 1350
57.000 20.401 102.0 U2 - 6 62.450 61.270 0.955 COpen Manhole 1200
s8.000 3.644 28.0 U2 - 6 62.450 61.270 0.955 COpen Manhole 1200
57.001 59.023 151.3 Uz - 5 62.350 60.880 1.245 Open Manhole 1200
59.000 9.093 85.0 U2z - 5 62.350 60.880 1.245 Open Manhole 1200
©1982-2020 Innovyze
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Date 22/11/2022 10:59% Designed by moynihanr
File 210175 SW FW Site Networks Checked by

Innovyze ~Network 2020.1

PIPELINE SCHEDULES for UNIT 2

Upstream Manhcle

PN Hyd Diam MH C.Level I.Lavel D.Depth MH MH DIAM,, L*W
Sect {(mm) Name {m) {m) {m) Connection {mm)

57.002 o 225 U2 - S5 62.350 60.88B0 1.245 Open Manhole 1200

$7.003 o 450 g2 - 4 63.000 60.760 1.790 Open Manhole 1350

§3.007 o 450 U2 - 3(ATTN) 62.520 60.630 1.440 Qpen Manhole 1350

53.008 o 225 U2 - 2(HB) 62.460 60.620 1.615 Open Manhole 1350

53.009 o 225 U2 -1 62.370 60.520 1.625 Open Manhole 1200

Downstream Manhole

PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) {1:X) Name (m) {m) (ra) Connection {mm)

57.0C02 18.581 154.8 U2 - 4 63.000 60.760 2.015 Open Manhole 1350

57.003 51.097 5109.7 U2 - 3(ATTN) 62.520 60,750 1.320 Open Manhole 1350

$3.007 10.266 1026.6 U2 - 2(HB} 62.460 60.620 1.390 Open Manhole 1350

S53.008 18.897 18B9.0 u2 -1 62,370 60.520 1.625 Open Manhole 1200

53.009 17.736 197.1 U2 - 61.850 60.430 1.195 Open Manhole 0

Free Flowing Qutfall Details for UNIT 2

Cutfall Outfall C. Lewvel I. Level Min D,L \

Pipe Number Name {m) (m) I. Level (mm) (mm)
{m)
53.002 u2 - 61.850 60.430 60.420 0 0

Simulation Criteria for UNIT 2

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Facteor 1.000 MADD Factor * 1Cm?/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day} 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time {(mins} 60
Foul Sewage per hectare (l/s) 0.000 Qutput Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 3 Number of Real Time Controls 0O

Synthetic Rainfall Details

Rainfall Mecdel FSR Profile Type Summer
Return Period (years) 2 Cv {Summer) 0.750
Region Seotland and Ireland Cv {(Winter) 0.840
M5-60 (mm) 17.500 Storm Duration {(mins) 30

Ratio R 0.27¢6
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File 210175 SW FW Site Networks Checked by
Innovyze Network 2020.1
Online Controls for UNIT 2
Hydro-Brake® Optimum Manhole: U2 - 2(HB), DS/PN: 5$3.008, Volume (m3®): 4.1
Unit Reference MD-SHE-0061-1700-1070-1700
Design Head (m) 1.070
Design Flow {l/s) 1.7
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 8l
Invert Level {m) 60.620
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (l1/s) Control Points Head (m) Flow (l1/s)
Design Point (Calculated) 1.070 1.7 RKick-Flo® 0.540 1.3
Flush-Flo™ 0.268 1.5|Mean Flow over Head Range - 1.4

The hydrological calculaticns have been based on the Head/Discharge relationship for the Hydro-Brake®
Cptimum as specified. Should another type of control device other than a Hydro-Brake COptimum® be utilised
then these storage routing calculations will be invalidated

Depth (m) Flow {1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (l1/s) |Depth (m) Flow (l1/s)|Depth (m}) Flow (1/3)
0.100 1.3 0.800 1.5 2.000 2.3 4.000 3.1 7.000 4.0
0.200 1.5 1.000 1.6 2.200 2.4 4.500 3.3 T.500 4.2
0.300 1.5 1.200 1.8 2.400 2.5 5.000 3.5 8.000 4.3
0.400 1.5 1.400 1.9 2.600 2.5 5.500 3.6 8.500 4.4
0.500 1.4 1.600 2.0 3.000 2.1 6.000 3.8 9.000 4.5
0.600 1.3 1.800 2.2 3.500 2.9 6.500 3.9 9.500 4.7
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Storage Structures for UNIT 2

Tank or Pond Manhole: U2 -~ 3.4(BRA), DS/PN: §3.005

Invert Level [m) 60.B00

Depth (m) Area (m?) |Depth {(m) Area (m?) | Depth (m) Area (m?)|Depth (m) Area (m?)

6.000 0.0 1.299 0.0 1.300 164.5 1.450 164.5

Tank or Pond Manhole: G2 - 3.3(BRA}, DS/PN: §3.006

Invert Level (m) 60.710

Depth (m) Area {m?) |Depth (m) Area (m?) |Depth (m) Area (m?) |Depth (m) Area (m?)

0.000 0.0 1.389 0.0 1.390 164.5 1.540 164.5

Tank or Pond Manhole: U2 - 3(ATTN), DS/PN: 83.007

Invert Lewel (m) 6C.630

Depth (m) Areca (m?) |Depth (m) Area (m?)|Depth (m) Avea (m?)

G¢.000 300.0 1.059 500.0 1.060 0.0
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Summary of Critical Results by Maximum Level (Rank 1) for UNIT 2

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m?/ha Storage 2.000C
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Glaobal) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Cffline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 3 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FS5R M5-60 (mm) 17.500 Cv (Summer) 0.750
Region Scotland and Ireland Ratio R 0.276 Cv (Winter) 0.840

Margin for Flood Risk Warning {mm) 300.90
Analysis Timestep 2.5 Second Increment {Extended)
DTS Status QFF
DVD Status ON
Inertia Status ON
Profile(s] Summer and Winter

Duration(s) (mins} 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,
1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080

Return Period(s) (years) 100
Climate Change (%} 20
Water
us/MH Return Climate First (X) First (¥) First (2) Overflow Level
BN Name Storm Period Change Surcharge Flood Overflow Act., {m)
83.000 U2 - 3.9 15 Winter 100 +20% 100/15 Summer 62,367
83.001 U2 - 3.8 15 Winter 100 +20% 100/15 Summer 62.351
$3.002 U2 - 3.7(SWA) 15 Winter 100 +20% 100/15 Surmer 62.341
54.000 U2 - 3.6.1 15 Winter 100 +20% 100/15 Summer 62.129
53.003 U2 - 3.6(SWA) 15 Winter 100 +20% 100/15 Summer 62.097
$3.004 U2 - 3.5(SWA) 2880 winter 100 +20% 100/15 Summer 61.661
$3.005 U2 ~ 3.4 (BRA) 2880 Winter 100 +20% 100/15 Summer 61.660
§5.000 02 - 3.3.1(SWA) 2880 Winter 100 +20% 100/15 Summer 61.659
$3.006 U2 - 3.3 (BRA) 2880 Winter 100 +20% 100/15 Summer 61,659
56.000 U2 - 3.2 2880 Winter 100 +20% 100/960 Winter 61.658
§6.001 U2 = 3.1 2880 Winter 100 +20% 100/600 Winter 61.658
57.000 02 - 6.1 15 Winter 100 +20% 100/15 Summer 62.173
58.000 vz -7 15 wWinter 100 +20% 100/15 Summer 62.221
57.001 u2 -6 15 Winter 100 +20% 100/15 Summer 62.154
59.000 U2 - 5.1 2880 Winter 100 +20% 100/15 Summer 61.659
$7.002 U2 - 5 2880 wWinter 100 +20% 100/15 Summer 61.659
57.003 U2 - 4 2880 Winter 100 +20% 100/180 Winter 61.658
53.007 U2 - 3(ATTN) 2B80 Winter 100 +20% 100/120 Summer 61.658
53.008 U2 - 2(HB) 2880 Winter 100 +20%  100/15 Summer 61.694
$3.009 U2 - 1 2880 Winter 100 +20% 60.551
Surcharged Flooded Half Drain Pipe
us/MH Depth Volume Flow / Overflow Time Flow Level
PN Narmne {m) {m*) Cap. (1/s) {mins) {1/s) Status Exceeded
53.000 U2 - 3.9 0.442 0.000 0.21 11.9 FLOOE RISK
$3.001 U2 - 3.8 0.636 0.000 0.28 16.6 FLCOD RISK
53.002 U2 - 3.7(5WA) 0.806 0.000 0.89 43.0 FLCOB RISK
54.000 U2 - 3.6.1 0.734 0.000 0.34 14.9 FLOQD RISK
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Summary of Critical Results by Maximum Level (Rank 1} for UNIT 2
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Cverflow Time Flow Level
PN Name {m) {m3) Cap, {1/s) {mins) (1/s) Status Exceeded

$3.003 U2 - 3.6{8WA) 0.872 0.000 1l.88 69.8 FLOCOD RISK
53.004 U2 - 3.5(SWA) 0.566 0.000 0.12 4.3 SURCHARGED
$3.005 U2 - 3.4(BRA) 0.560 0.000 0.07 5.1 SURCHARGED
$5.000 U2 - 3.3.1(SWA) 0.674 0.c00 0.03 1.0 SURCHARGED
53.006 U2 = 3.3(BRA) 0.649 0.000 0.10 6.0 SURCHARGED
$6.000 U2 - 3.2 0.113 0.000 0.01 0.5 SURCHARGED
$6.001 Uz - 3.1 0.233 0.000C 0.02 0.6 SURCHARGED
57.000 Uz - 6.1 0.478 0.00C 0.22 11.5 FLOOD RISK
58.000 u2 -7 0.596 0.000 D.49 24.8 FLCOOD RISK
57.001 u2 - 6 0.659 0.000 1.26 58.9% FLOOD RISK
$8.000 U2 - 5.1 0.414 0.0060 0.01 0.6 SURCHARGED
57.002 U2 - 5 0.554 0.c00 0.10 4.2 SURCHARGED
57.003 U2 - 4 0.448 0.000 0.04 4.5 SURCHARGED
53.007 U2 - 3(ATTN) 0.578 0.000 0.03 2.7 SURCHARGED
53.008 U2 - 2(HB) 0.849 0.000 0.04 1.7 SURCHARGED
53.009 U2 - 1 -0.1%4 0.000 0.05 1.7 OK
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HIADS,

User Inputs Results

Chamber Modet: SC-740 Systemn Volume and Bed Size
Outlet Cantrol Structure: Yes
Installed Storage Volume: 512.05 cubic meters.
Project Name: Calmount Unit 2
. Storage Volume Per Chamber: 1.30 cubic meters.
Engineer: N/A
Number of Chambers Required: 227
Project Lacation:
Number of End Caps Required: 20
Measurement Type: Metric
Chamber Rows: 10
Required Storage Yolume: 500.01 cubic meters.
. Maximum Length: 52.36 m.
Stone Porosity: 40%
Maximum Width: 1512 m.
Stone Foundation Depth: 153 mm,
Approx. Bed Size Required: 785,11 square me-
Stone Above Chambers: 153 mm. tars
Average Cover Over Chambers: 458 mm. System Components
Design Constraint Dimensions: {25.00 m. x 55.01 m.)

Amount Of Stone Required: 543 cubic meters

Volume of Excavation (Not Including 833 cubic meters
Fill):

Total Non-woven Geotextile Required:2060 square meters

Woven Geotextile Required (excluding60 square meters
Isolator Row):

Woven Geotextile Required (Isolator 93 square meters
Row):

Total Woven Geotextile Required: 152 square meters

Impervious Liner Required: 0 square meters
EMBEDMENT STONE SHaLL BE A GLEAN, CRUSHED AND AKGULAR GRANULAR WELL-GRADED SOIUAGGREGATE MIXTLIRES, <35%
STONE WITH AN AASHTO L3I DESIGNATICN BETWEEN 83 AND £57 FINES, COMPACT [N 67 {150 mm) MAX LIFTS TO 95% PROCTOR
CHAMBERS SHALL MEET THE REQUIREMENTS FOR DENSITY. SEE THE TABLE OF ACCEPTABLE FI1L KATERIALS
ASTM F2418 POLYPROPLENE (PP) CHAMBERS
OR ASTH 1922 POLYEPTYLENE (e} CHAMBERE CHAMBERS SHaLL BE BE DESIGNED [N ACCORBANGE WITH ASTM FZ767
“STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
ADS GEOSYTHETICS 601T NON-WOVEN CORRUGATED WALL STORMWATER COLLECTION CHAMBERS™.
GEOTEXTILE ALL ARCUND CLEAN, CRUSHED, 9 -
' - PAVEMENT LAYER (DESIGNED
ANGLLAR EMBEDMENT STONE ]\ BY SITE DES!GN ENGINEER)
S ahaniiinasansrennedy SESTEEEEEEEEEEE i -
RPN SR SR RN T R RO (R SRS N A TN 10° @dm
TS AN R AR R R WS iRy Sl 20 PRl USRS i (450 rur) MIN® mx’
e ‘ £° (150 mm) MIN 1
T

xr
PERIMETER STONE e mm)

EXCAVATION WALL
{CAN BE SLOPED
QR VEATICAL)

DEPTH OF STONE TO BE DETERMINED

8Y SITE DESIGN ENGINEER &7 (150 mm} 8N
12* (300 mm) MIN

SITE DESIGN ENGINEER LS REFPONSIBLE FOR

B
61* (1295 1
THE ENSURING THE REQUIRED BEARING 1150 mm) MIN (1295 mm} 2 (300 mm) TYP
CAPACITY DF SUBGRADE SOILS

"MINIMUK COVER TO BOTTOM OF PLEXIELE PAVEMENT. FOR UNPAVELD INSTALLATIONS WHERE RUTTING FROK YEHICLE 5 MAY OCCUR, INCREASE COVER TO 24* {500 mm).




DBFL Consulting Engineers
Ormond House
Upper Ormond Quay

Dublin 7
Date 22/11/2022 10:59 Designed by moynihanr
File 210175 SW FW Site Networks Checked by
Innovyze Network 2020.1
STORM SEWER DESIGN by the Modified Rational Method
|
Design Criteria for ROADS
Pipe Sizes STANDARD Manhole Sizes STANDARD
FSR Rainfall Model - Scotland and Ireland
Return Period (years) 2 PIMP {%) 77
M5-60 {(mm) 17.500 Add Flow / Climate Change {%) 0
Ratio R 0.276 Minimum Backdrop Height (m} 0.000
Maximum Rainfall (mm/hx) 150 Maximum Backdrop Height (m} 0.000
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 0.000
Foul Sewage (1/s/ha) (€.C00 Min Vel for Auto Design only (m/s} 0.75
Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X} 500

Designed with Level Inverts

Network Design Table for ROADS

BN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type JAuto
(m) (m} (1:X) (ha) (mins) Flow (l/s) ({(mm) SECT (mm) Design
P1.000 37.183 0.1%0 195.7 0.051 4.00 0.0 0.600 o 225 Pipe/Conduit &
P1.001 63.519 0.320 198.5 0.05%4 0.00 0.0 0.800 o 225 Pipe/Conduit (o
P2.000 65.003 0.330 197.0 ©0.126 4.00 0.0 0.600 o 300 Pipe/Conduit &
P2.001 85.863 0.430 159.7 0.122 0.00 ¢.0 0.600 o 300 Pipe/Conduit g
P1.002 34.538 0.180 191.9 0.085 .00 0.0 0.600 o 300 Pipe/Conduit 74
P1.003 28.612 0.150 19C.7 0©.052 g.00 0.0 0.600 o 300 Pipe/Conduit i1
P1.004 30.094 0.150 200.6 0.042 0.00 c.0 0.600 o 300 Pipe/Conduit g
P1.005 29.133 0.150 19%94.2 0.102 0.00 0.0 0.600 o 750 Pipe/Conduit o
P3.000 21,782 0.100 217.8 0.019 4.00 0.0 0.600 o 225 Pipe/Conduit 8
P3.001 89.074 0.510 174.7 ©0.156 0.00 0.0 0.600 o 225 Pipe/Conduit d
P3.002 7.731 0.040 193.3 0.000 0.00 6.0 0.600 o 225 Pipe/Conduit g
P1.006 3.133 0.020 156.7 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit &
Network Results Table

EN Rain T.C. US/IL E I.,Area E Base Foul 2add Flow Vel Cap Flow
(mm/hr) (mins)  (m} (ha) Flow (1/s) (1/s) (1/s) (m/s) (L/s) (/=)
P1.000 54.05 4.67 62.500 0.051 0.0 0.0 0.0 0.93 37.0 7.4
P1.001 49.78 5.81 62.310 0.105 0.0 0.0 0.0 0.92 36.8 14.1
P2.000 52.82 4.97 59.670 0.126 0.0 0.0 c,0 1.12 78.9% 18.1
P2.001 48.32 6.26 59.340 0.249 0.0 0.0 0.0 1.11 78.4 32.5
P1.002 46.79 6.77 58.910 0.439 .0 0.0 0.0 1.132 80.0 55.6
P1.003 45.62 7.12 58.730 0.491 0.0 0.0 0.0 1.13 80.2 8&0.7
P1.004 44,43 7.64 58.580 0.534 0.0 0.0 0.0 1.11 78.2 64.2
P1.005 43.83 7.89 58.430 0.636 0.0 0.0 0.0 2.00 885.6 753.5
P3.000 55.12 4.41 60,430 0.019 0 0.0 0.0 0.88 35.1 2.9
P3.001 49.42 5.92 60.330 0.176 0.0 0.0 0.0 0.99 39.2 23.5
P3.002 48,97 6.05 59.820 0.176 0.0 0.0 0.0 0.94 37.3 23.5
P1.006 56.75 4.05 58.280 0.000 2.1 0.0 0.0 1.04 41.4 2.1
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Network 2020.1

Manhole Schedules for ROADS
MH MH MH MH MH Pipe Out Pipes In
Name CL (m) |Depth| Connection |Diam.,L*W BN Invert Diameter PN Invert Diameter |Backdrop
{m) (mm) Level (m) (mm) Level (m) (mm) ({rmm)
87(65.520(3.020| Open Manhole 1200| pl.C00D €2.500 225
56(64.440(2.130|0Open Manhole 1200(P1.001 62.310 225|P1.000 62,310 225
85.2|61.100|1.430|Open Manhele 1200| P2.000 59.670 300
85.1(62.000|2.660 | Open Manhele 1200 pP2.001 59.340 300( P2.C000 59.340 300
55(64.000(5.090 | Open Manhole 1200|P1.002 58.910 300(P1.001 61.990 225 3005
P2.001 58.910 300
$4(63.380(4.650(Open Manhole 1200 | P1.003 58.730 300} P1.002 58.730 300
53(61.800(3.220|0Open Manhole 1200| P1.004 58.580 300| P1.003 58.580 300
S2 (ATTN) [61.000(2.570| Open Manhole 1800 | P1.005 58.430 750(21.004 58,430 300
51.2.1(62.250}11.820|Cpen Manhcle 1200 | P3.000 60.430 225
$1.2(62.25011.920 | Open Manhole 1200| P3.001 60.330 225|P3.000 60.330 225
51.1(61.250|1.430|Open Manhole 1200|P3.002 59.820 225(P3.001 59.820 225
51{EB) |61.250[2.970|Open Manhole 1800| P1.006 58.280 225(P1.005 58.280 750
P3.002 59.780 225 1500
5(61.25012.99C| Open Manhole 0 CUTFALL P1.006 58.260 225
MH Manhole Manhole Intersecticn Intersection Manhole Layout
Name Easting Northing Easting Northing Access  {North)
(m) {m) (m) {m)
S7 709844.396 730285.814 709844.396 730285.814 Required \
O
56 709828.648 730319.498§ 709828.648 730319.498 Required \
a
‘\
$5.2 709937.655 730442.796 709937.655 730442,79¢ Required
o
55.1 709879.316 730414.126 709879.316 730414.126 Required -
A5
55 709801.852 730377.088 709801.852 730377.088 Required '\ -
“_3 -
\
S4 709786.557 730408.055 709786.557 730408.055 Required \
@
‘\
53 705774.201 730433.862 709774.201 730433.862 Required \\5
\\
52 (ATTN) 709758.062 730459.262 709758.062 730439.262 Reguired \\
%]
‘\
S1.2.1 709634.418 730444.737 709634.418 730444.737 Required
@_
S1.2 709656.194 730445.274 709656.194 730445.274 Required P
-5
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Manhole Schedules for ROADS

81.1 709737.495 730481

51(HB) 709744.458 730485

5 709743.127 730487

MH Manhole Manhole Intersection Intersection Manhole
Name Easting Neorthing Easting Northing Access
(m) (m) (m) {m)

.664 709737.495 730481.664 Required

.024 709744.458 730485.024 Required

861 No Entry

Layout
{North)

A\

Y

A
a’£5
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‘ File 210175 SW FW Site Networks Checked by
| Innovyze Network 2020.1

PIPELINE SCHEDULES for ROADS

Upstream Manhole

N Hyd Diam MH C.Leval I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) {m) Connection (mm)
P1.0090 o 225 87 65.520 62.500 2.795 Cpen Manhole 1200
Pl.001 o 225 S6 64.440 62.310 1.905 Cpen Manhole 1200
P2.000 o 300 §5.2 ©1.100 59.670 1.130 COpen Manhole 1200
P2.001 o 300 55.1 62.000 59.340 2.360 Cpen Manhole 1200
P1.002 o 300 85 64.000 58.910 4.790 Cpen Manhole 1200
P1.003 o 300 54 63.380 58.730 4.350 Open Manhole 1200
P1.004 o 300 S3 61.800 58.580 2.920 Qpen Manhole 1200
P1.00S o 750 SZ(ATTN} ©1.000 58.430 1.820 Open Manhole 1800
P3.000 o 225 51.2.1 62.250 60.430 1.595 Open Manhole 1200
P3.001 o 225 51,2 62.250 60.330 1.695 Open Manhole 1200
P3.002 o 225 s1.1 61.250 59.820 1.2{5 Open Manhole 1200
P1.006 o 225 S1(HB) &1.250 5B.280 2.745 Open Manhole 1800
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., LiW
{m) {(1:X) Name (m} (m) (m) Connection {mm)
P1.000Q 37.183 195.7 56 64.440 62,310 1.805 Cpen Manhole 1200
P1.001 63.519 198.5 85 64.000 61.980 1.785 Cpen Manhole 1200
P2.000 65.003 197.C 55,1 62.000 59.340 2.360 Cpen Manhole 1200
P2.001 85.863 199.7 S5 64.000 58.910 4.790 Cpen Manhole 1200
P1.002 34.538 191.9 5S4 €3.380 58.730 4.350 Open Manhole 1200
P1.003 28.612 190.7 $3 61.800 G5B.580 2.920 Open Manhole 1200
P1.004 30.094 200.6 S2(ATTN) 61.000 358.430 2.270 Open Manhole 1800
P1.005 29.133 194.2 S1(HB) €1.250 58.280 2.220 Open Manhole 1800
P3.000 21.782 217.8 sl.2 62.250 60.330 1.685 Open Manhole 1200
P3.001 89.074 174.7 81.1 61.250 59.820 1.205 Open Manhole 1200
P3.002 7.731 193.3 S1(HB) 61.250 59.780 1.245 Open Manhole 1800
P1.006 3.133 156.7 S 61.250 58.260 2.765 Open Manhole 0

Free Flowing Outfall Details for ROADS

Outfall Outfall C. Level I. Level Min b, L W
Pipe Number Name (m) (m} I. Level (mm) (mm)
(m}

P1.006 5 61.250 58.260 0.000 0 0
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Simulation Criteria for ROADS

Hot Start (mins)

Hot Start Level (mm)

Manhole Headloss Coeff (Global)
Foul Sewage per hectare (1/s)

Number of Input Hydrographs 0
Number of Cnline Controls 1 Number

Volumetric Runcff Coeff 0.750
Areal Reduction Factor 1.000

Number of Offline Controls 0 Number of Time/Area Diagrams 0

Synthetic Rainfall Details

Additicnal Flow = % of Total Flow 0.000
MADD Factor * 10m*/ha Storage 2.000

0 Inlet Coeffiecient 0.800
0 Flow per Person per Day (l/per/day) 0.000
0.500 Run Time {mins} 60
0.000 output Interwal (mins) 1

of Storage Structures 1 Number of Real Time Controls 0

Rainfall Mecdel
Return Period (years)

M5-60 {mm)
Ratio R

Region Scetland and Treland

FSR Profile Type Summer

2 Cv {Summer) 0.750

Cv (Winter) 0.840

17.500 Storm Duration (mins) 30

0.276
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Innovyze Network 2020.1
Online Controls for ROADS
Hydro—-Brake® Optimum Manhcle: S1{HB), DS/PN: P1.006, Volume (m3): 19.9
Unit Reference MD-SHE-0061-2100~1670-2100
Design Head [(m) 1.670
Design Flow (1/s) 2.1
Flush-Flo™ Calculated
Chiective Minimise upstream siorage
Application Surface
Sump Available Yes
Diameter (mm) 61
Invert Level (m) 58.280
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1/s3)
Design Point {Calculated) 1.870 2.1 Kick-Flo® 0.546 1.3
Flush-Flo™ 0.270 l.6|(Mean Flow over Head Range - 1.6

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake®
Optimum as specified. Should another type of control device other than a Hydro-Brake Cptimum® be utilised
then these storage routing calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow {1/s) |Depth (m) Flow (1/s)|Depth (m) Flow (L/s)
0.100 1.3 0.800 1.8 2.000 2.3 4.000 3.1 7.900 4.1
0.200 1.5 1.000 1.7 2.200 2.4 4,500 3.3 7.500 4.2
0.300 1.6 1.200 1.8 2.400 2.5 5.000 3.5 8.000 4.3
0.400 1.5 1.400 1.9 2.600 2.6 5.500 3.6 B.5060 4.5
0.500 1.4 1.600 2.1 3.0C0 2.7 6.000 3.8 5.000 4.6
0.600 1.3 1.800Q 2.2 3.500 3.0 6.500 3.9 5.500 4.7
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Storage Structures for ROADS

Tank or Pond Manhole: S2(ATTN), DS/PN: P1.005

Invert Level {m} 58.430C
Depth (m) Area (m?) |[Depth (m) Area (m?)|Depth (m) Area (m?)

0.c00 426.0 1.670 426.0 1.671 0.0

©1982-2020 Innovyze




DBFL Consulting Engineers . Page 8§

Ormond House .
Upper Ormond Quay

Dublin 7

Date 22/11/2022 10:59 Designed by moynihanr
File 210175 SW FW Site Networks Checked by

Innovyze Network 2020.1

Summary of Critical Results by Maximum Lewvel (Rank 1) for ROADS

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot 3tart {[mins) 0 MADD Factor * 10m?/ha Storage 2.000
Hot Start Lewvel {mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Cceff (Glokal) 0.500 Flow per Person per Day (l/per/day} 0.000
Foul Sewage per hectare (1l/s} 0.000

Number of Input Hydrographs 0 Number of Offline Contrels 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Contrcls 0

Synthetic Rainfall Details

Rainfall Model FSR M5-60 (mm) 17.500 Cv {Summer) 0.750
Region Scotland and Ireland Ratio R 0.276 Cv {Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960,
1440, 2160, 2880, 4320, 5760, 7200, 8640, 10080
Return Period{s) ({years) 100
Climate Change [%) 20

Water Surcharged

uUs/MH Return Climate First (X) First (¥) First {(2) Overflow Level Depth
PN Name Storm Period Change Surcharge Flood Overflow Act. {m) (m)
P1.000 37 15 Winter 100 +20% 62.677 -0.048
P1.001 36 15 Winter 100 +20% 100/15 Summer 62.616 0.081
P2.,000 85.2 15 Winter 130 +20% 100/15 Summer 60.789 0.819
P2.001 35.1 15 Winter 100 +20% 100/15 Summer 60.702 1.062
P1.002 85 15 Wintexr 100 +20% 100/15 Summer 60.409 1.199
P1.003 54 15 Winter 100 +20% 100/15 Summer 59.889 0.859
P1.004 53 2880 Winter 100 +20% 10G/15 Summer 59.818 0.938
P1.005 S2(ATTN) 2880 Winter 100 +20% 100/180 Winter 59.81¢ 0.636
P3.000 51.2.1 15 Winter 100 +20% 100/15 Summer 6l.482 0.827
P3.001 51.2 15 Winter 100 +26% 100/15 Summer 6l.465 0.914
P3.002 51.1 15 Winter 100 +20% 100/15 Summer 60.158 0.113
P1.006 S1(HB) 2880 Winter 100 +20%  100/15 Summer 59.894 1.389
Flooded Half Drain Pipe
uUs/MH Volume Flow / Overflow Time Flow Level
FN Name {m?*) Cap. {1/s) (mins) {1/s) Status Exceeded

21.000 57 0.0040 0.61 21.4 OK

Pl.001 356 0.060 1.13 40.1 SURCHARGED

Pz2.000C 55.2 0.000 0.60 45.4 BURCHARGED

P2.001 55.1 0.0Q00 0.82 62,4 SURCHARGED

Pl.002 85 0.000 1.67 123.1 SURCHARGED

Pl.003 34 0.0co 1.87 135.5 SURCHARGED

P1.004 53 0.000 0.12 8.6 SURCHARGED

P1.005 52 {ATTN) 0.000 0.02 12.4 SURCHARGED

P3.00C 51.2.1 0.000 0.30 5.7 SURCHARGED

03.001 51.2 0.000 1.50 57.4 SURCHARGED

P3.002 51.1 0.000 1.92 57.1 SURCHARGED

Pl.006 51 (HB) 0.000 0.07 2,0 SURCHARGED
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