PAUL MARTIN PLANNING & DESIGN SERVICES

Planning Applications e Surveying & Mapping e Percolation Tests
The Brambles, Arthurstown, Ardee, Co. Louth A92 EKO2.
Tel: 041-6855419 ¢ Mob: 087-6390590 e Email: pmsurvey.design@gmail.com

Planning Section

South Dublin County Council
County Hall,

Tallaght, Dublin 24,

D24 YNNS

9 April 2024

Re: PL Ref SD23B/0048. Laura Doyle & Paul Boyle
Development at 10 Mountdown Road, Manor Estate, Dublin 12.

Dear Sir / Madam,

With regard to planning condition 2(c) (i) of the above development, please find enclosed
a surface water drainage / soakaway design & calculations to the provisions of BRE
Digest 365.

Trusting you will find the above satisfactory but if you have any queries, please do not
hesitate to contact me

Yours Sincerely

Paul Martin
Arch. Tech.
Site Suitability Assessor Fetac Level 6 Certificate.
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ARTHURSTOWN, ARDEE, CO. LOUTH
PHUFAX: 041-6855419 / 087 6390590




SOAKAWAY DESIGN BRE 365 DIGEST

Client: Laura Doyle and Paul Boyle
Site Location: 10 Mountdown Road, Manor Estate
Dublin 12, Co. Dublin.

Prepared By:
Paul Martin Arch Tech. Fetac level 6 Site Assessor.
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Introduction

This report details the design for a soakaway to cater for development
incorporating retention permission for an extension to the rear of a dwelling at
10 Mountdown Road, Manor Estate, Dublin 12 Co. Dublin. As a condition of
South Dublin County Council planning register reference SD23B/0048 condition
2 ¢ “Sustainable Drainage Systems (SuDS) shall be incorporated into the
development.”

Herein we have designed a surface water soakaway shall be designed in
accordance with BRE Digest 365. The soakaway design will cater surface water
run-off from the extension roof area of 60m2 as denoted A & B on the drawing
herein. An area of the original roof consisting of 31m2 is to be demolished
therefore the post development run-off will only exceed the pre-development
run-off by 29m2. A trial pit was excavated indicating a moderately-drained
subsoil profile. (See photographs).

Take note that in addition to the soakaway design, source control is to be
provided by means of a water butt and draw off tap for external reuse only.
This will also reduce the water consumption required.

Any new permeable surfaces should be underlaid with a hydrocarbon geotextile
in-order to capture residual hydrocarbons, remove pollutants by biodegradation
thus enhancing water quality when used as part of a source control sustainable
drainage system.

The site assessment was undertaken on the 01* of February 2024.

The assessment and report have been undertaken in accordance with the
following documents.

BRE Digest 365 CIRIA Guidance Documents

Met Eireann rainfall return periods for 10 Mountdown Road, Manor Estate,
Dublin 12 Co. Dublin.

The design method for sizing a soakaway is based on the equation of volumes:

$S=1-0

S= Soakaway storage volume (m3)

| = Inflow from the impermeable area drained to the soakaway
0= Outflow infiltrating into the soil (m3)

Site Location & Description

The site is located at 10 Mountdown Road, Manor Estate, Dublin 12 Co. Dublin.
The topography of the site is gently sloping. Dwellings are served by mains water
and the public sewer network.

E2404pm/Ipdoyle



Trial pit

A trial pit (hand dug) measuring 1.10mL x 1.10mW x 1.2mD was excavated. The
effective depth of the soakaway test was 0.6m. The time for water to infiltrate
from 75% to 25% of the effective depth was 66 minutes or 4000sec. Some
imported soil may contribute to the faster times the expected given the silt-clay
soil profile.

Assessment of inflow to the Soakaway
Inflow: I=AxR

A: Impermeable area to be drained to the soakaway (m2)
R: Total rainfall in design (m)

Total Impermeable Area 60.0m2

Met Eireann Rainfall Data

Data for Rath, 10 Mountdown Road, Manor Estate,
Dublin 12, Co. Louth.

30 Return Periods

120min storm Duration (worst case scenario)

A void ratio of 95% or 0.95 was used to in this design to allow for waving storm cells.
Granular fill is not viable in this instance. A safety factor was taken as 1.

Inflow:

I=AxR

A: Impermeable area to be drained to the soakaway (m2)

R: Total rainfall in design (m)

Impermeable Area =60m2 @ runoff coefficient 1.0

Rainfall = 46.92mm

60m2 x 46.92mm = 2.82m3 Thus | =2.82m3

Assessment of outflow to the Soakaway
Outflow: O=As50xFxD
As50: Internal surface area of soakaway pit to 50% effective depth (excluding base)
F: Soil infiltration rate (m/s)

D: Storm duration (sec)

The soil infiltration rate F was then obtained using the formula.
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F= V p (75-25)
ApS0 x Tp(75-25)

Where:

Vp75 - 25 = the effective storage volume of water in the trial pit between 75% and
25% effective depth

ApS0 = the internal surface area of the trial pit up to 50% effective depth and
including the base area

tp75 - 25 = the time for the water level to fall from 75% to 25% effective depth

F= V p (75-25) Thus F calculated at 0.0359mm / sec

Ap50 x Tp(75-25)

Outflow:

0=As50xFxD

(3.20m2 x 0.0359) x (120 x 60) / 1000 = 0.83m3 Thus outflow (O) = 0.83m3
Storage=1-0=S

(1) 3.20m3-(0) 0.83m3 =1.99m3 Thus storage (S) = 1.99m3

Soakaway Volume Required:
Void Ratio 0.95 Volume: = 1.99m3 +0.95 =2.09m3

Soakaway Volume Provided = 2.16m3 Inc 95% voids

Total Trench Soakaway Total Size Length :- 3.0m Width 1.0m Depth 0.80m

Construct 1 Soakaway trench. See enclosed drawing.

Half Empty Time= Ts50= $x0.50 = (1.99x0.5) = 144mins
As50 x f (3.20 x 3.59E-5 x 60)

The soakaway design is based on the variables as shown in the enclosed calculation sheet.
These variables are:

e |mpermeable Areas
e Rainfall Data
e Soil infiltration Rates

e Void Ratio
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e Factor of safety
e Volumetric Runoff Coefficient
The enclosed designs detail the following:
e Trench soakaway Length x Width x Depth.
e Surface area of exfiltration (As50)
e Half Empty time.
e Precast concrete ring soakaway if preferred.
Soakaway Construction

The soakaway is to be excavated to a depth of approximately 0.8m below
ground level then place the 400mm deep aquacell units with a min void ratio of
95%. The aquacells to be wrapped with a suitable geotextile to prevent
migration of fines.

The trench should have at least two inspection points, one at each end of a
straight trench, with a horizontal porous or perforated distributor pipe linking
the ends along the top of the aquacell units.

The inlet pipe at the soakaway pit to be set at 0.5m below Ex’g ground level.

A silt trap is to be incorporated into the soakaway system. Inflow from any
permeable paved areas must pass through a suitable geotextile to ensure
filtration of fines. An overflow pipe should be incorporated into the soakaway
system i.e. from the silt trap back to the surface water drainage network

Any run-off from car parking must pass through hydrocarbon retention
geotextile before discharge to the soakaway.

The above design is in accordance with BRE365 24hr maximum limit for half
empty time.

The base of the soakaway has not been included in the design calculations.

The soakaway must be maintained on a regular basis, i.e., silt traps /
interceptors to be cleaned periodically.

Signed = g‘/(‘_z.,‘\ U Q4 )_&::.:

Paul Martin. Arch. Tech. Date: 09" April 2024

PAUL MARTIN
PLANNING & DESIGN SERVICES
ARTHURSTOWN, ARDEE, CO. LOUTH
E2404pm/Ipdoyle PH/FAX: 041-6855419 / 087 6390590
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Height 1.22¢m Width 45¢m Depth 30cm

The 160 Litre Terracottage Wall Mounted Water Butt is manufactured from 100% recycled plastic
and is perfect for gardens where space is limited as it fixes securely to the wall.

The space-saver Terracottage includes three outlet connections at the bottom of the water butt
and can be used for the tap supplied or for connecting to another water butt.




A A.— Vi i L l&’hlﬂ_i T
TEST HOLE % EMPTY

SPOIL HEAP

TEST PIT

TEST HOLE LOCATED ON SITE




powbgubisep’ 1 ¥V NO 00Z:} - ajAog [nD a|Ao(g DunD

Snsmﬂoumﬂ,,e..;_wm%u nﬂm:m_au\_a ﬂh‘mm AHD ‘3OS NOISIAZY | STIVI3A AYMYAVOS Zl c__em_n_ _Bm_ymum_m kwconv_‘ .vcou

PERY TV ALY T PR S Nd | ¥202-%0-60|  10-¥0¥2A) M3 yM 30V4HNS | umopjunoy (| 10 buijemp 0} uoisuslxj

seoinag ubiseq g Buiuueld uei ined A8 NMQ :3lva ‘ON_9Ma =i :103ro¥d
m < NMOHS V SY3dv 318V3INd3dNI
AN

1 o¢

06001+

UMOYs ,W|g Ppaysijowap

aq 0} 02D joos bBunsix3

~y 1

paJp uonpjoosad Aup o} wQ'g Jo

80UD)SIP WNWIUIL D Pajodo] 0} ADMDHDOS
uonopunoy buippng puo 0} wQ'g jo
20UD)SIP WNWIUIL D Pa)Da0| 0} ADMDYDOS

sbumoip jonuoo Buipjing
sieauibua Jad so ynodo| abbuinig
iAluo ynokpj saul abowpip ayownxoiddy

ATNO NOISSIWH3d DNINNY1d HO4
‘310N

&V&

suonoinbas bpjq yuewnd Jsad so punowuns 8)a1ou0d
apiaosd 1o sadid JBAO JBAOD JUDA®|RS BUNSUT

S6'9S Tl
\

06:1'¢001

£8°9G don
/7 ws oy )

/6°CC ADMDYDOS JO 8sDg

£4°9G doJy yis woy
ADmDYDOS OJul T

78'95 jno doy yis
WOol) MOJLaAD T

£9'9G 1| Jomes
pauiqwiod goGL 6,x3

0L9S Tl

somas b xa 0y doyy ys
W) MOJJJaAC }23Uu0)

wg'Q 40 ££79G wmpeQ
pazIS YdUaJ] UOIDIYYU| "CWG|'Z = Y SD3JD JO) SPIOA dul papiroid
awnjoA abpio}s youal| uOHDIYYU| ‘CWEE L=F D3JD 10} %GE® SPIOA
oul paJsinbas awnjoa 8bDi0}s youal] uoILI U] ZWOY ADMDHDOS

0} paulDip Daly ‘g % Y Pajouap DDaJD JOJ YdUai] UOIJDIY|Hu|

198 WE'L £6°GS wmpQ :|aa3| 9spq ADMDYDOS 19g
12A3] JBlU| @ WED X MO'L X T WO'E P

@ wbuAdoo s Bumelp siuy




wod powbgubisap Aeanswd :pow3 Nd NMOHS SY - ajkog |no4 % 9kog ounD
0BS06£9/8ESE+ ON BLPGSBIIY £GE+X04/8L A8 MHO :JWVOS :NOISIAZY ‘7| ulgnQ 2)D}s3 JOuDy ‘ppol

PUDIRJ| YN0 "0 S9PIY UMOISINYLY SI|qWIDIG Y| Wd #20Z—%0—60 Z0-z0¥2a UMOPIUNO 10 Buyjamp 0} uOISUB}X
saoineg ubisaq ® Buluue|q uiuep |ned Svlad ><3<v._<0m SIS SR . =
A8 _NMQ I :ON_9Md FLL :103royd

0G L JIVIS NOILO3IS TVNIANLIONO T HONFJdL 3114 3JOVHOLS

oog

e) onby o} adid mopuj =&

oM uonoadsu)

paJp uonojoosed Aup 0} wQ'g jo
B0UD)SIP WNWIUIW D Pajp20| 0} ADMDYDOS
uonopunoy buipiing pup o} wQg jo
2JUD)SIP WNWIUIW D pajpdo| 0} ADMDYDOS

sbumpip josyuoo Buipping
siasuibua sad sp jnodp| abouinig
iAjuo nofoj sauy abouinip sjpwixoiddy

ATTNO NOISSIWHId DNINNY1d HO4
‘310N

PUNOLINS BUDIQWIBL 3{1}03}089

19A3) _uc,:n:m paysiuly
SPIOA %G6 Spun |j@) onby

0G:1 JIVIS dvdl 1S VOIdAL

o 2 s S T g o 1 R )

9SDQ 9)8JOU0D O] WG|

[ bbb |
(7] 1. =S it e it |
M masrar E m S
| |
James WS ©) mouanp .\ 28
N=————n o) Lo
XF—————3% {ouan uonoamul of

Jemeg Jajop doung Buiwoou)




16Z1°0

Juyrw
4, ey
uonenyul

06S06E9 £80 / 61¥5589 10 XV4/Hd
HLNOT 0D 3308V ‘NMOLSINHLIY
SIOIANIS NOISIA B DNINNY1d

NILIVW TNVd

$202Z/%0/60 -aleq

Z1 UIaNQ ‘1S3 JOUB PEOY UMOPIUNO O}

INAWAOTIAGA

ajdog |ned ¥ 3jdoQ vine] poFTd "ON HOI

woo rewb@ubisep Aanunswd
06S06€9.80 615589110

YN0 0D '98PIY ‘UMOISINUY SBjqUIEIg BYL
"'STOIAY3S NOISIA 8 ONINNY1d NILLYVIN TNVd

QUWEOXMWOLXTWOE 3IZIS AVMYUVYOS

abueyo ajew Joj B1ep ([BJuIRs Ul %0 Buipnpu) “uoHEINp uLo)s SJnUIL OZ| B UO paseq pasmbal si aBesols Jo ‘w'no 66° L 2IqeE) sroqe ay) Jad sy

SaA 06226~ EETN LLZL €861 €L
SO 157192 LN 09°€- 266 LE'9
SaA 66 S8A 200 96¥ v0G
S9A 0ZZH SaA GS1 8r'e 20y
SaA ¥1°9€L Sap 88’1 Go'tL £5°¢
SaA 6E¥PL Sap 661 £8°0 8¢
SaA LO'EEL S8A ¥e'L Wwo *rard
SaA 89°GLL S84 6671 120 08l
SaA ¥E'E8 SBA St 200 Zc'h
SaA LT\9 S8 80 £00 88°0
& SINOH $2Z > @ sanujw ¢ pbaijon <o = ‘wno ‘wno ‘wno
fuopeysnes awn S| %06 Aidwa o) swi)  papiacid abelojs s|  “pbas ebriolg  moIng MOYU|
abueyn slewnD %02 vl
8¥L L0000 z¢ 8z¢ g6
G600
Jas/wno ‘wrbs wno
Jope4 eale aoepung  Aemeyeos
MOINO 10 %08 u) abeiols  SPIOA %
} Joj pasui panp
o} pasn aAoqe {180
6SE00
6G€0°0 000% €62 €920 SL0 S¥0
Jas/ww s$08s (oseq jo ease sepnpul) W ‘w w
4 218y 1Ny %G2 0} %G.L ‘wrbs %GZ Pue %G, Wd jo yydep ud jo yidap
uoneqyu) pos woy doip jo awl| yidep %0G 0] adeuUNs U3aMIaq '[0A M JO %SGZ HI JO %GL

PaHBaM jo BalY

S9f LSUADIA THI HONTIUL AL TIA AVAAVIIVOS 40 NOLLV']

50070
LLl8 9000
04 90070
6'SS 000
8000
9000
300°0
&c %000
3000
9000
By

ealy

088z
orvi
0z
09€
ove
0z
09
0e
oL
g
“sSulw
“Inp uuolg

691
rArAl
LU

Irejurey

80 3

‘w ‘w w
Kemeyeos AemeyeoS Aemereos

jo ydaq "¥3 Joulp  Jo wibua

AEMBE0S
80 g0 80
90 L'l (N
&t &0 &t
w w w
udjoydep jdjewy  udjew
aAoaY3  Jouypim  jo yibuan
L RTIEN)

NJIIVO




- FE TAC

|

Level 6 Specific Purpose Certifica:e
Teastas Cuspora Shainivil Leibhac ! 4

Site Suitability On-Site Wastewda'er 1) 2atment

Awarded to
Bronnta ar

Paul Martin

30/03/2007

S e [i«*yf’(,‘ fﬁ

| EF209550 722383




; bl |

| \
V\&qvin, Stormwater Mancmgement
' B, 4

A
\

Y

(wavin)

CONNECT TO BETTER




Calculations

Site Details

Area 40m’
Soil Type Dense sand and gravel

Groundwater Present No

Traffic Loading (Soakaway
size based on 1:30 year
Storm)

Non-Trafficked
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i TESTING
Crow Edge CERTIFICATION

Hazlehead TECHNICAL APPROVALS FOR CONSTRUCTION

Wavin UK (Holdings) Ltd BB A INSBECTION

Sheffield

South Yorkshire S36 4HG Agrément Cerﬁfi cate
Tel: 01709 856300 Fax: 01709 856301

e-mail: info@wavin.co.uk 03/401 8
website: www.intesio.co.uk Product Sheet 1

INTESIO ATTENUATION AND INFILTRATION SYSTEMS

AQUACELL CORE ATTENUATION AND INFILTRATION SYSTEM

This Certificate relates to the AquaCell Core Attenuation
ond Infiltration System, which can be used either for
subsurface water storage or as @ soakaway to manage
run-off from impermeable sufaces.

AGREMENT CERTIFICATION INCLUDES:

e factors relating to compliance with Building
Regulations where applicable

e factors relc:lin% to additional nonregulatory
information where applicable

* independently verified technical specification
e assessment criteria and technical investigations

® design considerations
e installation guidance

e regular surveillance of preduction

¢ formal threevyearly review.

KEY FACTORS ASSESSED
System design — data is provided in the Certificate to ossist in the design of a stormwaler management system
{see seclion 5).

Structural performance — the syslem has adequale strength ond stiffness to resist long- and shorterm loads when
used in accordance with this Certificate (see section 6).

Durability — the system will have a service life in excess of 50 years when installed in accordance with this Certificate
(see section 11).

The BBA has awarded this s»:.‘grémenl Certificate fo the company named above for the system described herein.
The system has been assessed by the BBA as being fit for its intended use provided it is installed, used and
maintained as set out in this Certificate.

On behalf of the British Board of Agrément %‘/
-t T

Date of First issue: 9 June 2010 Brian Chamberlain Greg Cooper

Originally certficated on 28 March 2003 Head of Approvals — Engineering  Chief Executive
Certificate amended on 22 July 2010 to clarify annctation in Figure 5.

The BBA is o UKAS accredited certification-body — Number 113, The schedule of the current scope of accreditation for product cerification is
available in pdf format via the UKAS link on the BBA website at www.bbacerts.co.uk

Readers are advised o check the validity and latest issue number of this Agrément Cerificate by elther referting to the BBA website or contocting the BBA direct

British Board of Agrément

Bucknalls Llane

email: mail@bba . star,co,uk
website: www.bbacerts.co.uk
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Technical Specification

1 Description
1.1 The AquaCell Core Attenuation and Infiliration System consists of individual, blue polypropylene medular units
{see Table 1), black polypropylene shear conneclors and black polypropylene clips (see Figure 1).

Table 1 Characteristics of modular unit

Element (Unit) Value
Dimensions (nominal) (| x w x h] [mm) 1000 x 500 x 400
Volume (nominal) (m?) 0.20
Storage volume [nominal] (m?) 0.19
Porosity |void ratio} [%) 95
Ultimate compressive strength at yield [kN-m?)

- verlical loading on top face 560

- lateral loading on side face 77.5
Shortterm deflection (mm per kN-m-2)i"!

- verlical loading on side face | per @7
- lateral loading on side face 1 per 7
Estimated longerm deflection’?! {Ln}¥ {mm) 04705
(1] Applied load

{2) Atupto 20 years at 20°C at 141 kN:m? load.
(3] Time in hours.

Figure 1 Components

shear connector clip

modular unit not to scale

1.2 The sysiem manages stormwater run-off from impermeable surfaces by:

e infiliration, ie as a soakaway fo infiltrate water back into the ground

* attenuation, ie as temporary storage for excess flows and to control outflow to streams and rivers

® o combination of the above methods.

1.3 The polypropylene modular units have preformed sockets to enable connection with 160 mm diamefer pipework.
Altematively, connection to 150 mm pipework is possible using an adaptor. Connection can also be made, at points

other than the pre-formed sockets, fo suitable 150 mm pipework using a flange adaptor. Adaptors and connecling
pipework for use with this system are outside the scope of this Certificate.

1.4 Each assembly is wrapped in either a permeable geotextile when used for infiltration or an impermeable
geomembrane when used for attenuation. Geotexiiles and geomembranes for use with the system are outside the
scope of this Certificate. Information on their required specification may be obtained from the Certificate holder.

1.5 Adequate venling must be provided to the structure using an air vent. One 110 mm diameler air vent is required
per 7500 m? of impermeable catchment area 1o be drained. Air vent connections and pipework for use with this
system are outside the scope of this Certificate.

2 Delivery and site handling

2.1 The system is supplied to site in packs of 15 units, secured with straps with plastic feet atiached fo the underside
lo enable placing and movement by a forklifi. Each pack of units carries a label bearing the Aquacell type, part
number, operator’s initials, individual pallet sequential number and date of manufacture.

2.2 Each unit is supplied with two shear connectors and three clips.

2.3 The packs of the units should be carefully placed on level ground and should not be stacked on site. Loose
individual modules should not be stored more than two units high.
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Table 2 Design information checklist

Description Information source

A Existing factors

Topography Site survey or inspection

Area of colchment!" Site survey

Hydrelogy of catchment Site inspection and observations
Soil type'"! Site investigation

Structural properties of soil — CBR, stiffness
Infiliration potentiol of soil
Confamination!"

Details of receiving water, watercourse/
aquifer

Environmenial sensitivily of sile

Groundwater vulnerability and source
protection status

B Predicted factors

Development type and land use
Traffic loads

Rainfall data!!!

Discharge design criteria

= quantity

- quality
Health and safefy

C Planned function

Infilration
Attenuation

Site investigation and laboratory testing

Site investigaticn

Site investigation and desk research

Environment Agency, Scottish Environment

Protection Agency or waler and sewerage company
Environment Agency, Scoftish Environment

Protection Agency or waler and sewerage company
Environment Agency, Scotish Envirenment

Protection Agency or water and sewerage company

Propased development plans
Proposed development plans
Meteorological Cffice or Wallingford procedure

Environment Agency, Scottish Environment
Protection Agency or water and sewerage company
Environment Agency, Scottish Environment

Protaction Agency or waler and sewerage company
All offected parties.

Conclusions from A and B audit/review
Conclusions from A and B audit/review.

[1] Fot individual house soakaways, only the items referencad for this footnote are required.

4 Practicability of installation

The system is designed to be installed by @ competent general builder or contractor with experience of this type of system.

5 System design
Infiltration
Caleulation principles

Information Association (CIRIA| Report 156 Infiltration Drainage — Manual of Good Practice or BRE Digest 365

’ﬁ 5.1 There are two approaches, either of which may be adopled, ie the Construction Industry Research and

Soakeway Design.

5.2 A simplified approximate approach can be used on a very small site (ie a single-house development] where
defailed site infillration rate information may not be required nor available (see Table 3). From Approved Document

H of the England and Wales Building Regulafions, for areas up to 25 m?, a sforage volume equal to the area to

be drained multiplied by 10 mm may be used. Beyond this size, design should be carried out in accordance with

BS EN 752 : 2008 or BRE Digest 365. It is suggested in BS EN 752 ; 2008 that a slorage volume equal to 20 mm
mulliplied by the area to be drained may be used. In Scofland, guidance for the design of single-house soakaways is

given in Mandatory Standard 3.6, clouse 3.6.5,
[1) Technical Handbook [Domestic),

Table 3 Design parameters for single-house roof soakaway

Number of units

Storage volume [m?)

Maximum crea to be drained |m?)

1 0.19
2 0.38
3 0.57
4 0.76
5 0.95
10 1.90

1910
2511
28.5%
38
47 5%
Q51

(1) In accordance with Approved Document H.
[2) In accordance with BS EN 752 : 2008, clouse NA 4.4.8
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Figure 3 Typical inlet connection designs

manifold feed connection
access cover and flame

AquaCell box

unit cssembly

flow cantral chamber

150 mm/225 mm pipe

box feed connection
access cover and frame AquaCell box unit cssembly

flow control chamber

central pipe feed connection
access cover and frama

pipe ———H-o [

[low control chamber

14 mm = 20 mm single-size granulor
bedding/backlill material with
geatextile suround

Table 6 Multiple manifolds

Surface type Drainage area (m]
Number of inlet pipes
1 2 3 4 5 6
Paved arec 1110 2220 3330 4440 5550 6660
Roof area!!| 841 1682 2523 3364 4205 5046
Roof areal?! 210 420 630 840 1050 1260

(1) Roofs diained by eaves gutters, close to the atlenuation site [within 25 m).
[2) Roofs drained by intemal gutters, close to the attenuation site [within 25 m) |especially
siphonic roof drainage).

Flow control

5.9 The outflow from the tank must be conirolled to comply with the discharge rafe consent of the site. There are four
main methods lo achieve oulflow control, ie crifice plate, Garaslor, vortex control or small pipe. Comparative features
and benefits of these various flow control devices should be considered prior to selection. ﬁ'&és& devices are outside
the scope of this Certificate. '

Oufflow positioning and head calculations

5.10 The invert level of the outflow pipe should be flush with, or lower than, the bottom of the lowest unit o allow the
tank io drain. As the tank fills, o depth of water develops on the upstream side of the outflow control. For a tank with
two layers of AquaCell Core units, this depth is 0.8 m when the units are full, creating a driving head to push the flow
rhr?ﬂug éhe control device. For design purposes, the head used in calculations is taken as that at the centre line of the
oufflow device.
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Table @ Minimum cover depths over top of AquaCell Core units!!!

location Minimum cover depth {m|

Norrtrafficked areas (eg landscaping) 0.50

Car parks, vehicles up to 2500 kg gross mass,
Aquacall system up fo three units wide in trench 0.60

Car parks, vehicles up to 2500 kg gross mass,
Aquacell system greater than three units wide 0.75

(1] Assumes 27° lood distribution through fill material and overlying surface of asphall or block paving, and
Irafficking by occasional refuse collection tucks or similar vehicles (typically one per week|.

Toble 10 Partial safety factors for loads used for design

Description Symbol Ultimate limit state Serviceability limit siate
Vertical dead load £ 1.40 1.00
Earth pressure (horizontal| dead lood fe 1.40 1.00
Imposed live load A 1.60 1.00

6.7 For lightlyloaded applications, the bearing capacity of the underlying soils, typically, should not be exceeded by
the ActJoCe?l Core System. Therefore, sefilement of the underlying soils should be negligible. On weck or compressible
soils, the bearing capacity and setlement characteristics shouré be confirmed by a geolechnical engineer.

6.8 Care should be token when the AquaCell Core system is used for infillration below trafficked areas and close to
structures, It is important to ensure that the infiltrating water will not soften the soils or cause loss of fines and setllement.

6.9 When the units are wrapped in an impermeable geomembrane and placed below the groundwater table,
flotation may occur, To prevent this, the weight of the soil over the top of the units must be greater than the uplift force
caused by rKe unil's buoyancy in the water. This can be achieved with most types of fill if the depth of cover fill is equal
to, or greater than, the depth of penetration of the units below groundwater level.

7 Geotextiles and geomembranes

7.1 Ininfiltration applications, the geotextile wrapped around the AquaCell Core system prevents soil entering the
units and stops the soil which surrounds the unit becoming clogged with silt present in run-off. In attenuation/storoge
applications, the geotextile serves fo protect the geomembrane.

7.2 The selection of an appropriate geotexile for a specific AquaCell Core infiliration installation should be
considered carefully, with particular reference to the surrounding soil properties and required performance. Points to
consider are:

* the pore size should be designed and specified to assist infiltration and prevent migration of fine soil particles

* the permeability and breakthrough head should not limit the flow of water in the system, and should be similar to or
greater than the surrounding malerials

o the material must be able to resist the punching stresses caused by loading on sharp points of contact
® its strength should be sufficient to resist the imposed forces (eg from traffic).
7.3 The geotextile should be selected according to specific site conditions. However, typically, a 300 g non-woven

material will be suitable for most situations. Specialist advice should be sought if surrounding soil characteristics exhibit
a high degree of fines/low infiltration capacity and/or there is risk of domage from ground contaminants.

7.4 In attenuation/storage applications where infiltration is not possible or permitted, an impermeable geomembrane
is wrapped around the AquaCell Core system to prevent release of atienuated/stored water info surrounding ground
and to prevent inflow of pollutants from contaminated subsoil into the storage reservoir.

7.5 The specification and selection of the impermeable geomembrane must be correct for the installation envisaged,
to ensure it performs fo the level required. It is essential that the specified material:

® withstands the rigours of installation

® resists punclure

e resists multi-axial elongation stress and strains associated with sefflement

* resists environmental stress cracking

* resists damage from ground contaminants

e remains intact for the full design life.

7.6 Geomembranes less than 1 mm thick are unlikely to meet these criteria!', and are nol recommended for use with
the AquaCell Core system'?. A specification for a typical polypropylene geomembrane is shown in Table 11.

{1) Except in shallow, domestic installations.
(2) Further details can be obtained from the Certificate holder.
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9 Resistance to chemicals

9.1 An assessment by the BBA indicales that the components of the system are suitable for use in contact with the
chemicals likely to be found in rainwater.

9.2 An assessment of the suitability for use of AquaCell Core units on brownfield sites should be made only after o
suitable site investigation to defermine the possibility for chemical aftack. Particular care must be taken where acids and
organic solvents are present af high concentrations. Further information can be obtained from the Certificate holder.

10 Maintenance

‘% 10.1 The customer is responsible for mainlenance. Recommendations for maintenance of SUDS systems are
given in CIRIA C697.

10.2 For soakaways fo individual houses, the only necessary maintenance is fo keep gullies clear of debris such as
leaves.

10.3 For large installations or where the receiving waters are environmentally sensitive, a system of regular inspections
should be established to prevent the accumulation of silt in the system which, if allowed to develop, would reduce
effectiveness. They should also be inspected after every major storm event.

10.4 It is recommended that a silt trap is incorporated into the pipework af the inlet to the lank (see Fi?ure 5). There
must be a maintenance plan that ensures regular cleaning of the frap fo ensure correct performance. Silt traps for use
with this system are outside the scope of this Cerlificate.

10.5 For all flow control devices it is sensible fo incorporate access (via a manhole o similar) to the location of the
gipe entry, orifice or vortex confrol. This will enable easy removal of any blockage. The orifice itself may be protected
y a debris screen.

10.6 Paved surtace areas above an installation should be inspected at the same time to ensure the unils continue 1o
provide the required structural support.

Figure 5 Typical silt rap

cover and frame

= upto 1.2 m deep: stondard
450 mm cover and frame

~ when greater than 1.2 m desp:
siondard 450 mm cover and frame
with o 350 mm restricled access
section In position

N o

150 mm side fill osdug
matenal with parficle
sizes = 40 mm

\

\ s
‘&\\(//\\\\/ o
shaft 500 mm 53

S

100 mm bed os per pipe
bedding specilication

11 Durability

% The structural properties of polypropylene used in the components of the system will deteriorate with time and
Q}should be taken into account at the design stage by the application of suitable safety factors. In the opinion of
the BBA, the AquaCell Core Attenuation and Infiliration System, when used in accordance with this Cerlificate,
will have a life in excess of 50 years.

Page 11 of 16




Bibliography

BS EN 752 : 2008 Drain and sewer systems outside buildings

ASTM D 638 : 2002 Test Method for Tensile Properties of Plastics

ASTM D 751 : 2000 Standerd Test Methods for Coated Fabrics

ASTM D 792 : 2000 Test Methods for Density and Specific Gravily [Relative Densily) of Plastics by Displacement
ASTM D 1004 : 1994 Standard Test Method for Initial Tear Resistance of Plastic Film and Sheeting

ASTM D 1149 : 1999 Standard Test Method for Rubber Deterioration — Surface Ozone Cracking in a Chamber
ASTM D 1203 : 1994 Standard Test Methods for Volatile Loss From Plastics Using Activated Carbon Methods

ASTM D 1204 : 1994 Standard Test Methods for Linear Dimensional Changes of Nonrigid Thermoplastic Sheeting or
Film at Elevated Temperatures

ASTM D 1603 : 2001 Test Method for Carbon Black in Olefin Plastics

ASTM D 5397 : 1999 Standard Test Method for Evaluation of Stress Crack Resistance of Polyolefin Geomembranes
Using Notched Constant Tensile load Test

ASTM E 96 : 2000 Standard Test Methods for Water Vapor Transmission of Materials

Manual of Contract Documents for Highway Works, Volume 1 Specification for Highway Works, August 1998 (as
amended)

Page 13 of 16




BLANK PAGE
Page 15 of 16




