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Installation Solutions for the Construction Industry

3 July 2017

Catherine Hardcastle, Sales & Project Manager
SDS O&M Limited

18 Hamilton Way

New Milton, Hampshire Our ref: RP/10273

BH25 6TQ

Email: Catherine@iagroup.co.uk

Dear Madam

RE: ATTENUATION TANKS, ALPHA PARK, CHANDLERS FORD

Further to your request for the release of relevant data appertaining to the above project, we have
pleasure in providing extra information in order for you to compile your Building Manual.

The attenuation tank supplied is constructed from our Pluvial Cube and Pluvial Invicta systems, wrapped
in Tuflex geomembrane and Geotex 300PP Protection Fleece. The installation includes pipe collars made
from Tuflex geomembrane.

Our reference for the Alpha Park, Chandlers Ford job is RP/10273.

Please find the attached data for your O & M records:
o Pluvial Cube and Pluviai Invicta brochures

Maintenance & Access brochure

Tuflex brochure

Geotex 300PP data sheet

COSHH data for Geo-celiular tank

COSHH data for Tuflex membrane

COSHH data for Geotex membrane

As built drawings

® @ & & & & @

The manufacturer / supplier of the above materials is Alderburgh Ltd of Rochdale and your contact there
is Bob Palmer (bob.palmet@alderburgh.com 01706 374416).

Solutek Environmental Ltd carried out the installation of the attenuation tank and your contact there is
Daniel Di Rosa (daniel.dirosa@sclutekenvironmental,.co.uk 07969 G38573).

The scope of the works undertaken by Solutek are outlined below:
» Supply and fix of Tuflex geomembrane and Geotex 300PP protection fleece to encapsulate
Pluvial Cube and Pluvial Invicta modules;
» Installation of Pluvial Cube and Pluvial Invicta modules;
» Sealed to all inlets and outlets (pipe collars included);

We are certain that all of this information will suffice but if you require anything else then please contact
the undersigned.

Yours faithfully,

R

* Daniel Di Rosa
for Solutek Environmental Ltd

Solutek Environmental Ltd., Solutions House, Dane Street, Rochdale, OL11 4EZ

Tel/Fax: 01706 372065 Email: enquiries@solutekenvironmental.co.uk
Registered in England No. 087143891
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Maintenance

Introduction

The purpose of maintenance regimes
and preventative design measures
is to ensure the sustainability of the
hydraulic operation of tha installation.
The typical stated life of geocallular
installations is 50 years.
Geocellular units invariably comprise
plastic elements, sometimes referrad
to as ‘crates’ usually arranged in
a stacking or intedocking
configuration. Tha types of units
available are diversa; however, many
unit have a complex internal structure
of columns, end plates, cover plates
and bracing. Tha units typically have
an initial void ratio of 95% and allow
water to be storad and flow
virtually unimpeded between adjacent
units. However, this complex
internal structure, which provides
tha strength, contributes to the low
weight and the relatively low cost of
the units, also makes them difficult to
accass intarnally for inspection and
malntenance once constructed and
backfilled.
The units in attenuation applications
are generally enclosed in a water
tight sealed maembrane, protective
tleace geotextile and burled to varying
depths and so cirect visual inspection
of the units is not possible in nearly ali
cases.
Tharefore maintenance strategies are
required that protect the geocellular
units and reduce the rate of
performance loss over the life of the
installation, along with an allowance
that some storage voluma loss

will inevitably occur. This is the

approach adopted by most

suppliers.

Damage to
geocellular units

The performance of
tne geocsllular units
and therefore the
installation coutd be
saveraly affected
by damage
to the units.
Care will be
required In
the storage,

n‘%

instaliation, back-filling and protection
pre commissioning of the geocellular
units. Damaged units should be
discarded and replaced before
installation.

Unit handling

The units must be stored
appropriately and undamaged prior to
use as sharp edges for instance could
pierce the membrane from within
once baclkfillad. In addition damaged
unita are likely to affect the structural
performance of tha tank.

Root damage and
vegetation

Many units are placed within
landscaping areas. In thesa cases
care will have to be taken to ensure
large trees do not exist nearby and
large specimen trees are not planted
as part of a vegetation scheme within
a defined exclusion zonea created
arcund the installation. This distance
could vary depending on the specles
and size of the vegetation being
considered. Howeaver, a reasonable
guide is thal tres roots will extend as
far as the mature haight of the tree
and therefora for a small/medium tres,
such as Hawthorn, Rowan (Mountain
Ash} or Ornamental Cherry a distance
of 6 to 7 metres would be appropriate.
For larger treas such as Qak over 20
m distance would be recommended.
Specifiz guidance can be found

in the NHBC standards Chapter 4
Foundations saction 4.2 'Building
Near Tees' concerning trees in
proximity of building werks. It should
also be borne In mind that treas and
thelr root systems will actively seek
out water sources, typically leaking
drains, and therefore infiltration
systems or poorly sealed attenuation
tanks could sae root panetration over
tima if large trees are situated nearby.
Positioning of installations shoutd

not be under the canopy of mature
trees as there is a risk of damage to
both the units via the roots and by
destabilising or affecting the health of
tha trae.



Membrane damage

The geocellular units are wrapped in a relatively
vuinerable membrane and the effective operation
of the installation depands cn this being watertight.
For attenuation and storage installations,
damage to the membrane will compromise the
effectiveness of the whole insiallation. A leaking
membrane will overtime likely lead to wash out
of the surrounding backiill, which could further
darnage the units by concentrating load, allowing
external wash through of materials into the tank
nd iead to subsidence due to loss of material at
é’h surface, damaging pavemants abova.

e installation of the membrane is a spaciallst
operation with the seams welded and tested during
construction. Once covered and buried to varying
depths repalrs are difficult to detect, locate and
access for rapair.
installation precautions often call for the tirst
150 to 400mm of backdill to be elthar non-
compacted or with hand driven 'light’ equipment
only. A protective geotechnical ‘fleece’ iayer is
also provided around the membrane and a sand
blinding layer beneath the inatallation to distribute
leadings and ensure that there is no large or
sharp dehbris present which could perforate the
membrane.

There is no practical remedial maintenance that
can be undertaken for the membrans and once
inatalled; it is designed to last tha life of the
installation.

C'\maﬂe in construction or
. seration

Due to the modular nature of the units and the way
installations are formed, there is genarally little
that can be done In the form of straightiorward
rapairs. if there is a structural focal fallure then this
ig likely to propagate through the installation and
if flotation occurs during conssruction the units are
likely to become distorted resulting in the removal
and reassembly of the whole installation. The units
are aiso vulnerable to damage post commission
from Installation of new unrelated services abave
or future construction activities. Warning tape /
mesh a minimum 300mm above the units shall ba
provided below the covering pavament / surface
material to prevent excavation on top of the units
and abovae ground clear permanent signs should
be placed to warn of the location and depth to the
units.
Construction records and the recommended
intenance regime should be passed on to the
..., usually contained within the CDM Health
and Safety Manual.

Slitation

To enab.e the units to perform well during thair
operation and design life, siltation has to be
considered as the primary maintenance issue.

The hydraulic parformance of the units will be
affected and the capacity will graduslly be reduced
when materials are washed into or settie out of the
water being stored and discharged through the
unit. Once material has collected In the geccellular
units it is usually difficult to remove duse to the
internal structurs of the units.

In operation the volume of silt or suspended

solids carried within the runcif or water carried
into the units is dependent on the type and area
being drained. However, a key conslderaticn and
time period of high risk is during the construction
pericd. During this phase of works, either from the
installation directly or from general construction
activities within the development, surface water
will be highly loaded with silt and other debris.
Precautions and measuras will hava to be
undertaken to prevent surface water entering

the installation during the construction periad.
This car be done by sealing the pipework to
Isolate the geocellular units until they are ready to
commission.

Guidance exists; see Table 6.1 below and from
manufactures for the percentage loss of capacity
for an installation dus 1o siltation that can be
allowed for in design. Tha guidance indicates

a percentage loss of capacity during a 50 year
dasign life period of betwasn 2 to 8.5%. Howaver,
it is understood that manufacturers and designers
conservatively allow up to 10% loss for siltation
due to material that cannot be removed in the
hydraulic design considerations. Table 6.1 displays
the silt loading levels for varlous categorias of
runoff surfaces,

Siit loading levels and potential loss of storage

Worse
— Miax |i)|:|lLr||I|;|i
Soaenes o ines ol slorage
:Egﬂ‘gfﬁ) allar £0 yedrs:

Highways 723 7%

Commercial 840 8.5%:

Low Density Residential | 340 39

High Dansity Residential | 755 8%

Car Parhs 782 8%

Roofs 216 2% |

*CIWEM give typical ailt loadings {in terms of Totat Suspended
Bolids). The information is inciuded in the following referencs -
D'Arcy B J, Bllls J B, Ferrler R C, Jenking A and Cils R (2000),
Diffuse poliution iImpaciz, the environmental and economic
impacts of diffuse poliution in the UK. CIWEM
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The gensral approach for siltation contrel is in the
provision of external maintainabls elements that
prevent some materials entering the installation.
An alternative approach Is for low ftow channals
or sediment forebays to be provided. These can
be regularly cleaned and maintained, thereby
affording some protection to the main geoacellular
units/installation and slowing the rate, bul not
prevanting, siftation. While these devices are
generally effective thay are subject to washout
during storm events and very fine suspended
solids will pass through. The sediment forebay

is used in infiltration systems and allows an
eagily accessible section of the installation to be
provided near to the inlet. Regular inspections

of the ‘orebay should be made and it should be
cleaned as necessary.

In attenuation or storage installations a sediment
tunnel Is often specified and provided. This will
allow the water to fil} the tank sfficiently and
pertorm during use but also act as both the ‘low
flow' path and sediment trap where sediments
are likely to build up. The tunnels are dasignad
to be easily accessible and can be flushed
through to clean.

Plan of geoceliular installations showing a
sediment tunnel and sediment forebay.

For both types of system, inspections are likely
to ba once a8 manth initially after commissioning
reducing to every three months and also after the
first 'flood’ avent to assass tha rate of siltation.
Figura 6.1 above shows a plan view of the fayout
for both types of system,

Plan of geocellular installations showing an
offline solution.

Installations should te provided with means of
isolation via valves and it is recommended that
offline bypass pipes are provided to allow low

flows to avaid the tank altogether, see Figure

6.2 abova. Typically inspection chambers are
provided at the inlet and outiet of the tank
system. These will be easily accessible and may
provide the means of undertaking survey work
{CCTV) and also as the primary means of regular
maintenance silt removal ete. Figure 6.3 below
gives a diagrammatic view of a typical tank
layout with fore and aft inspaection chambars.
The design of the catchpits can often include
separators and siit traps to retaln as much of the
suspended materials as possible and assist in
the maintenance.

Typical geocellular tank layout with inspectior:
chambere/eediment catch pits detalis,

Inspection

The inspection of the units once installed and
back filled is difficult to achieve far the antiraty
of the geocsliular structure. In practice the
intarnal structure can make it very difficult

to undartake a GCTV survay, as the camera

will snag and likely be lost. it is possible to
undertake survey of the central pipework or
rmanifold but this will leave the majority of the
Installation un-inspected, Nevertheless, these
inspections can indicate the level of siltation,
water levels and poasibly unit damage present.
To reach the geocsllular units proprietary
product specific units are often pravided by

the manufactures for inspection chambers etc.
Shouid standard inspection chambers be used
above units then consideration of the detalling
will have to be mads 30 that when loaded from
above by vehicular movements etc. the load

is not transmitted directiy to the units resulting

in damage. It should be noted that some
geocellular units have an ‘open’ internal structura
with little in the way of internal elements and
these may be possible to CCTV survey and also
fet out silt that may have built up. However, even
it jetting is feasible large volumes of water wiil be
required and the process can be expensive. The
recommended frequancy and type of inspaction
for gaocellular tanks Is glven below In Table 6.2
below which is based on Table 13.2 from CIRIA
887 ‘The Suds Manual', but with the addition of
the pra-commission survay.



Recommended maintenance schedule

Maintenance '

schadule |

At
i Commission

Regiibred
Action

Inspact all
areas 1o ensura
free from
construction
debria and silt

Raconmmendi:d

Fraqimncy

Once at
Commission

Inspect and
identity any
areas that are
not operating
correctly.

Il required,
take remedial
actions.

Monthly for 3
montha then &
monthly

Dabris removal
from catchment
surface (whene
may cause nsh.
to partormance)

Monthly

Regular
maintenance

Where rainfall
infiltrates intc
biocks from
above, check
surtace fiitar
for blockage
by silt, algae o
other matter.
Remove and
reptace surface
infiltration
medium as
nocessary.

Remuove
sediment from
pre treatment
slructures

Monthly
{and after large
storme)

Annually or
as requdred

Remedial
actions

Repalr /
rehabilitetion
of inlets, outlet,
overflows and
vents.

As required

Monitonng

ingpect / check
all inlats, outla:,
ovearflows

and vents to
ansure in gooc
condition and
operating as
required.

Annually and
after large
storms

Maintenance strategies

In order to protect geocallular Instaliations from damage,
giltation and reduce onerous maintenance and inspection,
systems are designed to protect the tanks from direct
damage and intercept suspended salids. Recommendead
design measures and good practise to include in the
specification for the installation are given below:

Tanks are recommended to be designed to be “oif-
line” but “on-line” tanks incorporating a low flow bypass
pipeline usually minimum 150mm in diameter is usually
acceptable.

Silt traps, hydrodynamic separators or similar should be
installed "upstream” of the tank inlets.

Allowance should be made for siltation and a
percentage loss of capacity agreed over the design life of
the installation.

Where direct connections are to be made a temporary
geotextile is recommended to be placed over/
around the units inlet pipes to pravent sit ingress
during construction. This is removed prior to final
commigsioning.

lsolation / Penstock control units should be provided to
Isolate the installation for malntenance and tc prevent /
control contaminated flows.

Geccellular installation pipework / manifolds shall be
CCTV accessible for inspection.

No large shrubs to be planted over the geocellular
installation plus or within 3m in all directions and 6m
from small/madiurn gpecimen tree planting. Large trees
such as Qaks should not be planted within 20m of the
Installation.

Geocellular installation should not be constructed
beneath the existing or the predicted full mature canopy
of trees.

A specialist contractor must be used for the sealing
of the membrana which should be by automatic hest
walding unit. Use of tapsd seams aven on soakaway
instatlations Is not recommended.

Warning tapes or a grid should be provided 320mm
above the Installation to visually indicate that there is a
buried structure.

Parmanent above ground signage dstailing location and
depth should ba provided.

A pre agreed maintenance and inspection regime
should be In place at handover 1o the client.
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1608 VENT/ZACCESS PIPE
EMOVABLE COVER) :
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COVER AND FRAME TO BE REF. D40¢ WITH
600 ¥ 600 CLEAR [PENING

ENGINEERINGOR SPECIAL PURPOSE CONCRETE BRICKWORK 4
COURSES(MAX),2COURSES (MIN)> AND/OR PRECAST CONCRETE

GGQUND LEVEL
HERS
.'m\_‘
~ 150 mm CONGRETE SURROUND THE
CHAMBER (by others)
INSPECTION PIPE 600 mn ® CONNECTED
TO ESS VERSAVOID MDDULE FOR
INSPECTION /CCTV CAMERA ACCESS
[\ AND FLUSHING IF MECESSARY.
o \\\ REINFORCED CONCRETE COVER SLAB
.QJITH MORTAR (by others)
INSPECTION PIPE CONNECTED TO ESS
. VERSAVOID MODULE USING HEAVY
# H ‘\\nu‘rr PIPE COLLARS.
3 . e e o o et o
H N
i :
b »
3 %
i
:§ 3 . ) 2
2752 T,
i .
et

IN_ PIPE CONNECTION




SOV Al YRS D BT SEIONT OM BTN
TAR HALHDE 10 v CIVER 40 FRVE

R e o B

\ L

MESEEMRET

B ol s b CROSS SECTIONAL VIF\

NIRRT sy ey
SERIILE

PLAN VIEW




® BB=iT TLAT

=

Fo o

] 1& RS LT vhaielegd

Pt R T

T Senon roe -
NMFY I P BIT0 LBENR




(OPTIONALY

?FNCUNSTRUC’&? 5&‘3{?3 ACRBSRS VTH!?E 51'%?5”& mmm;w
ANK AND WM ARY PROVIDE A g it RIn T bl
SUPPORT AND PROTECTION T THE STRUCTURE. Mmqﬁ-‘éﬁ"'mﬁ“

PARTICULARLY POST CONSTRULTION. TEMPURARY
FENCING CAN RE USED TN PROHIBIT TRARE
STUGKS. PILLING MATERIALS, HEAVY PLANTS ETVC

4._:-:’.{ r i e -.""1'1”'1".-.' m.mxn
i 1 i e 0 2 190 $T4 WIS BT
VENT PIPES O B OCATED IN LANDEGAPT
AREAS PREFERALY T8 TD BE OOMMECTED
TO THE NCAREST MANMIME VITH A4 VENTED
(AY OTHERSY

INCOMCAEYE SLAH FOR THE DPIMING SHOULE MDY
BL [N TIUCH WITH PLASTIC CHAMBER

S-MAMGEE COVER AND ALL DT COMCRETE wiRS
By GTHERS.

A 3 - 5% CBR HAS BEEN ASSUMLR AT SUB~BASE

| LEVEL SHBULD TKE COR BE TESTED AND FOLND TO
BE LESS THAN 3¥ THEN THE EWGINEER SHALL BE
NOTIFIED. ALSO, ANY SOFT SPOTS FIUND At
SUH-BASE LEVEL SHALL BE REPURTED 7O THE
EHGINEER




Versa Void
&
Pluvial Cube

[INCET/DUTLET PIPES HUST WE SUPPORTED WITH
|CONCRETE 70 PROTECT 17 DURING BACKFILLING

COVER A WE TD 3C REF, DHO0 WVITH
WH CIVIR AMD FRAML BIEOCD AMD 400 & 500 CLEAN MMM

DGDEDRINGIR SPCCIAL FUROSE CONCHETE PRICKWVORE 4
AEINFORCED CONCACTE COVER SLAD COURSTION0 SCOLISES OGN AND/TR PRICAST COMDRETT
MIDED WATH MONTAR | —

g v

: | EERSLna. e

REDSFOACED COMCRETE COVER SLAD
VITH MRTAR Qi dindrs)

LAt et e A e g o
lI x
=




VETLD LR UM,

L8 KI7 CROMN LRI (80 5140m un;

ATLT Qe i TG FORT PR LI (OB
PR — v " ! LG s UL
T j
KA AT TR Atrtal )1 3G .
o i o e e =
PP i
oot e e 3D dioy =5 ||
) i ot ea
Py ot

SELION v

]

Ba v,
AY3er M0 A WSAD CPOLAC (WM A0
! - o - ]
. 1 g g TR e "
REYE
e g "y
w 0!
A o 1 v i
NI
SECTION W
e -
AN MG R PO
e @ A Wy e L e
L e W
T A - \ —— T AT T
: 4 g oy
\ > i
A s _. - | Y |t
um I opes ||
; Lit ORVACE B PV W A ,,.....u-—‘!I-H—H—
i - i
| o "4 ® Mt
" 1 ! (|
™ |
SECTE /=T P {
s i |
-ﬂw*trmrnll)ltw&f.sl POINT FO #Chapdy O T Lo - - |
e ik !
- |
%2 r-1 i
Lwd R
* LY P e mMA
T —— c

TRRLE

VR OAL



e 1 R

N

O U LN WY \ P o
. \\' 08T Veeg 4\? \:/ \;"/ \;,j-/\ Lo e ey v
X e
W et — e ¥ \f (] K Bon WA
- WY A - ROGF
M A R
"
armmwe—*&\:/r \\__//
2 I
o .
tom g —— |
% arit mar G R R J_l . __od
NI A - WEI S0 ALY I s SRR TR SIS A YRN )
P 7_/. ?/_-‘-':‘,
rd
'1'33."”.,'3 AN \\.\\\-
e o 5y
R Ry 3 Mg
M c - B
‘.\.

’d&:! - AR
AT A
17T

Lo - P ]

[ R R ]

SALEY

[N R

wmu‘u—\

\

e i e b et TR AY

DELAL OF (0G-100Tm ARRANGEWENT OF
LTS AOMG WTSTERY AMD SOUT=ERN FOCES OF Tahx

MY Vi

et saca ey
iy
it 20m i o PG 7T
T v e g ASno8 foiad s
- —l ETREEL (A
T e T ST e ARG
- WIS W™ T AL AT
oo o
i ey ! a
LTS IV g
i
RIOTON -4
HOALGTMENT WRGARGH ATsimR
FYVRIY)
WM L LS TN s @
@
SR SR T
LLE. R~ 1]
s G0 RS
s e —
:‘w—w TR -\'\ g n:':;m '///{-.- AN MABEE W
“ / P e — /
Wik v \ - Vb, T — /
2 \ : ey T
3 “1 o [ ¥
L] Rty L e | et v L f ERCRE | e i
| e et "~
i ..._;}_._I e
A B -
B T d ; e P N, =
41 o 3
%oz o i
N Algee | i
S a— | == e Fa MY | SRS R S -
! (@] 19 (@] i
§ 3
R | - i i
. " - . -
£ ' [
dn e er iy bi -
|_ ] e At 9Ny _1 \ ibm MO Crined % ~ A RXVA LW T C8 O
SEWN G-L

AL DATRE TN LTS
WIHN VERRAVDD L5
ol el

SEONOH LRI, &
LS




BALLOON GRATING: PLASTIC OR
GALVAMIZED STEEL SECURELY
FINED TO PIPE €ND

160 na ® SOLID VENT PIPE

160 An ® FILID PIFC

150 x 150 ST4 MASS COMCRETE

VARIES:
&
g
L]

THE CONTRACTIEHN SHALL PROMIBLT THE ¢
07 CONSTRUCTIONM PLANT ACRORS THE.S
Tank AdD wHERE WECCTIARY PRVIED +
FrPOET Akl PROTECTION TO ThE STEU
FARTIDAAGLY POSY CONSTRUCTION TEM

FENGIMG CAN §E USER T PRIMIDIT TRA
FTO0CE, PLAING mtﬁlwmw B
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900x300x150 HALF
BATTERED PRECAST
ONCRETE KERB
HYDRAULICALLY PRESSED)

10mm_THICK CLASS 1
MORTAR BED

CONCRETE BACKING
GRADE SRC 20

300 mm FILTER MEDIA/

ESS PLUVIAL CUBE MODULAR UNIT <500 mm
LONG x 300 mm WIDE X 1075 mm HIGH) - : e ; :
ARRANGEMENTS AS SHOWN. MODULES TO BE L DA £ BN o -y 3 A ) ] \

INTERLINKED IN ACCORDANCE WITH ESS e e
SPECIFICATION <SUPPLIED BY ALDERBURGH
LIMITED>

ESS PLUVIAL CUBE MODULAR UNIT TO BE/
WRAPPED WITH PERMEABLE GEDTEX 225 FF
WITH 200 mm LAPPED JOINTS. (AS SUPPLIED P

BY ALDERBURGH LIMITED),

o Agmr e

.
by

haraws




TO BS EN 124 CLASS D400
150mm THICK PRECAST
Anm COVER SLAB ROAD SECTION

o R A T, T P A R A A P Ar P ae
N 5
L 27 & M — .

G

i
\Ef:'“‘*-»x_ CONCRETE BACKING
— NS
e
\‘\—PRECAST CONCRETE
BRICKS '&snc 304%2&
WITH CEMENT MO
BEDDING BETWEEN EACH

COURSE. ALL AS APPROVED
BY THE ENGINEER

( T GRADE OPC 30 PRECAST
CONCRETE GULLY POT
TO BS 59N

150mm THICK CONCRETE

—— \ BED AND SURROUND SRC 20 ) ©
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52 mm Drainage Cell

Tuflex Linear
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KEY:
Finished Ground Level

M.H. Cover and Frame
bnedded and haunched In 1:3 cement mortar

Reinforce Concrete Cover Stab
bedded with mortar

Enginnering or Special Purpose Concrete Brickwork:
4 courses max, 2 courses min and/or precast concrete
cover frame seating rings

150mm Concrete Surround {by others)

Inspection Pipe 600mm @ connected to ESS Pluvial
Modules for inspection/CCTV camera access and
flushing if necessary. Inspection pipe sits along edge
of surrounding Pluvial modules for initial support.

Reinforced concrele cover slab with mortar (by others)

Inspection Pipe connected to tank using Tuflex heavy
duty pipe collars heat welded to Tuflex impermeable
membrane and fastened to inspection pipe using
stainless steel

strangle bands

Pluvial Modules with clear 160mm access channels
running along length of tank

Tuflex impermeable membrane heat welded at all joints
and at junction with heavy duty pipe collar

500 x 500mm clear vertical access beneath inspection
chamber created by the removal of one Pluvial module
on plan by the respective no. of modules deep
(dependent on tank configuration).

NOTE:
Geotex 300PP Protection Fleece not shown, but
should be installed to cover the entire tank and protect

Tuflex impermeable membrane from tears or punc-
tures.

— = Lina of tank cul-away on (som

O Inspection chamber posthon

Pluvial Madusle

No Pluval Module

luvial




3000mm

- - Line of tank cut-away on isometric

O {nspection chamber position

- -
Phuvial Modila

Mo Pluvial Moduls

:TE‘.
stex S00PP Protaction Fleece not shown. but should be instatied to cover the entire tank and protect Tuflex tnpermeable membrane from tears or punclures.



Pluvial

KEY:

@ Finiahad Ground Level

M.H. Cover and Frame
bedded and haunched In 1:3 camant mostar

Reinforce Concrete Cover Stab
baeddad with mortar

Enginnefing or Special Purpose Concrete
Brickwork:

@ 4 coursas max, 2 coursss min and/or precast
concsele cover frama sasting rings

@ 150mm Concrete Surround (by others)
=
Inspaction Pipa 800mm @ eonnectad to ESS
Pluvial Modulas for mapection'CCTV camara
access and flushing if necessary. [nspecton

—-- -
-

N @ pipa aita along edge of ausrounding Pluvial

IWING TANK AND CHAMBER POSITIONS modules for inttial support.

@ Reinforced concreta cover slab with morlar (by
othara}

Inspaction Pips connected to tank using Tufiex
+ heavy duty pipe collar heat welded to Tuflex
imparmesble membrane and lastened to

inspaction pipa using stainlass steel
1 F s s strangle bands

Pluvis! Modules with clear 18Gmm access
chennats running along length of tank

Tuflex impermeable membrane heat weided al
all joints and at junction with heavy duty pipe
collar
! 500 x 500mm claar vertical zccass beneath
inspection chambar croated by tha famoval of
| one Pluvial madule on plan by the reapectiva ne.
1 oiiﬂ modules desp (depandent on tank configura-
L__.i tion).

OF AND CHAMBER POSITIONS
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All products are manufactured to the highest quality, being subject ta rigid quality control.
However, the company cannot control conditions of application and use of its products,
- thus any warranty, written or implled, Is given in good falth for materlals only.
(« ' ESS Ltid will not accept any responsibility for damage or injury arising from
storage handling, misapplication or misuse of its products.
All transactions are subject to our standard cendition of sale,
coples of which are avallable cn request.

To find out more about these systemns and products please contact us

33“&3 ALDERBURGH

ution Lod Syelems 1o ground bome

Environmental Sustainable Solutions Ltd

Dane Streat, Rochdale, OL12 BXB
tel: 01706 374416, fax: 01706 3767685

( email: technical@y-ess.com
http: www.y-e88.com

E&OE. Without Guarantee.
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Sladen Mill  Halifax Road  Littleborough  Lancashire  OL15 OLB

GEOTEX 300 PP

DESCRIPTION

A needle punched non woven geotextile made from 100% virgin polypropylene staple fibres, UV resistant,
produced without the addition of chemical binders and without thermal bonding of the filaments.

PRIMARY FUNCTIONS

Fabric used for ground stabilisation and membrane protection.
Enclosing granular layers in formed drainage systems.

TECHNICAL DATA

Roll Size: Width 6m
Length 50m, 100m

Welght: | 300g/m*

Fabric

Thickness: 4.0mm nom. BS 2544 AS

Tensile

strength: MD 13KN/M BSEN IS0 10319
CcD 21KNM BSEN iSO 1996

Extension: MD 103% BSEN ISO 1996
CD 80% BSEN ISO 1996

Water

Transmitivity @ 100mm head | 140 It/m/sec BSEN ISO 10319

Apparent

Opening size 90% finer 80 microns BS6906 PE2 1989

CBR

(Puncture): Part 4 2400N

Displacement {(mm} 70

Cone PropTest (mm) 17mm

The above are typical mean values of 5 samples taken at random for test purposes, as defined in BSEN I1SO

standard.

SPECIFICATION

The Geotex 300PP filter fabric should be specified by name with specific reference to the technical

rei uirements of its use

Sladen Mill, Halifax Road, Littleborough, Lancashire, OL15 CLB

Tel: (01706) 374416 | Fax: (01706) 376785 | Email: sales@alderburgh.com | Website: www.alderburgh.com
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Pluvi al Cube

Total.Linear Access
Precipitation Collection System
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Il Tank System

Infiltration, Detention and Re-use
made easy...

Total Stormwater Management

E.S.5. Geo-Cell Modular Tank systems use surface and sub-surface
infiltration techniques, resulting in clean water that can be re-used or
allowed to re-enter the natural water system. E.S.S. Geo-Cell Modular
Systems offer a highly efficient option for Stormwater Management in any
kind of solls.

Water Quality

E.S.S. Geo-Cell Modular Tank Systems exce! when there is a requirement
to achieve a high water quality, particularly in the effective removal of
ge‘-rients and gross poliutants. In addition to the obvious environmental
nefits, the sub-surface location of the tank system provides more usable
space and an enhanced aesthetic setting compared to above ground
concrete or plastic tanks.

The Modular Advantage

E.S.S. Geo-Cell Modular Tank System performance supersedes outdated
aggregate trenches. The E.S.S. System provides a void space of over 90%
compared to less than 20% in typical aggregate trenches. Consequently,
the E.S.S. System offers a smaller footprint to achieve the same storage
capacity as an aggregate trench. This saves time and meoney in installation
and civil works costs. The lightweight design of E.S.S. Modular Tank
Modules also make installation quicker, safer and cheaper. No sediment
build up occurs in the E.S.S. System, unlike the clogging that is
characteristic of aggregate based approaches.

(
/’

System Components

Pluvial Cube Geo-Cell Tank Modules

EcoSand biologically engineered soils

E.S.S. Filtration Unit

Geotex Filtration Fabric

Tuflex Waterproofing Membrane

Geotex Protection Fleece

Ventilation Units

Preformed Pipe Connection Covers

1: Aquabrake Flow Control Devices and Chambers

Refer to separate data shests

J

Benefits...

Complete Linear Access

Quick
Reduce site access delays

Lightweight
No cranes required

Strong
Designed for car loadings

Modular
Easily create any shape.

‘Economical
Cheaper than concrete

Maintenance Free Tank
All debris and sediment is
pre-filtered

Determinate Volume

One cubic metre of Pluviat Cube
modules contain 950 litres of water

‘Cost Effective

Reduces Qxcavation and disposal .
by.two thirds compared with
conventional soak wells

High Infiitration
90% void surface area

Strucg:rally-.na§igned

\ Supports shear loadings

Unique Low Flow Channels
Ensuring complete removal of any
silts




Permeable Pavmgf

Y 14 lf' 1’“

Singte Module Clear Linear Access Through Open
; Subterranean Channels

Water sensitive Urban Channels

The Channel Systems are based on permeable sub-surface waterways
that restore water quality and recharge the natural environment. The sub-
surface E.S.S. Channel System provides a unique way of working with
nature to solve the enormous problems currently associated with open
concrete channels and swales.

Size: 50cms x 50cms x 55¢ms
Units / m3: 0,1375m3
7.27 par m3

Traditional Concrete Channels

Open concrete channels and swales are currently one of the main
methods of transporting large quantities of Stormwater for discharge into
streams, rivers and oceans. Open channels are used widely in the urban
landscape even though they are considered unsafe. Channels are also a
breading ground for vermin and vector that endangers human health. In
addition to the health and safety problem, large concrete channels take up
vast areas of land and have a negative impact on the amenity of the area.

Double yl'odula

Pluvial Cube Module Module Units Module

Dimensions* (mm) Configuration per m? Volume (m?)

— (Lgs"os(cg L6 Single 7.27 0.1375
200 (';z;:‘(’g)‘w’ X Double 3.72 0.2688
Size; 50cms x 50cms X 107.5¢ms J 500 (:g;g?g)(W) X Triple 25 0.4
Units / m3: 0269m3
3.72 par m3
Standard Pluvial Heavy Duty Pluvial
Triple Modulé roguct Daty Cube Module Cube Module
popcaton T
(~ Average Weight (kg) - single module 6.05 7.05
Compressive Strength* (KN/m?) 240 400
‘ A lateral Strength* (kN/m?) 120 200
i Long Term Creep Testing™* (kN/m?) a0 t20
Void Ratio (%) 96 96
Surtace Void Ratio (%) Greater than 90 Greater than 90
Minimum Backtill Cover! (mm) 450 450
Maximum Backfill Cover (mm) 3000 4750
Material Propylene Propylene
: Chemical Resistance Good Good
Bacterial Resistance Goed Good
/ UV Resistance Good Good
( 3::;;?0"?;:%;:;%"'8 X 190oms Note: Other Modules with Compressive Strength more than 1500 kN/m? available
2.50 per m3 * Modules tested using UKAS calibrated test machine, range 0 - 60 Tons, UDL, loading rate 0.2 kN/m?#

* Modules tested for long term creep testing for 90 and 180 days
* Any cover less than 450 mm - contact ESS design departmeant
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Pluvial Invicta
Total Linear Access
Precipitation Collection System

“The strongest most versatile system available”

Can be installed dlrectly under

e

sub-base surface -
Fully compliant and )
tested to the latest : :

C|R | A 737 guidelines ENVIRONMENTAL SUSTAINABLE SOLUTIONS LTD




GEOMENBRANES

Features

Excellent Barrier Properties
High Puncture Resistance

Exceptional Multiaxial Stress
and Strain Properties

Good Tear Resistance
High Surface Friction

Good Low Temperature
Behaviour

Low Coefficient of Thermal
Expansion

Very Good Chemical Resistance
Very Good UV Resistance

Excellent Environmental Stress
Crack Resistance {(ESCR)

Excellent Welding Properties -
Wide Seaming Temperature
Window
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Total Stormwater Management

E.S.S. Invicta Modular Tank systems use surface and sub-surface
infiltration techniques, resulting in clean water that ¢an be re-used
or allowed to re-enter the natural water system.

E.S.S. Invicta Modular Systems offer a highly efficient option for
Stormwater Management in any kind of soils.

The Modular Advantage

E.S.S. Invicta Modular Tank System performance supersedes
outdated aggregate trenches. The E,8.8. System provides a
void space of over 30% compared to less than 20% in typical
aggregate trenches. Consequently, the E.S.S. System offers a
smaller footprint to achieve the same storage capacity as an
aggregate trench. This saves time and money in installation and
civil works costs. The fightweight design of E.S.S. Modular Tank
Modules alsc make installation quicker, safer and cheaper. No
sediment build up occurs in the E.5.8. System, unlike the
clogging that is characteristic of aggregate based approaches.

System Components

Pluvial Invicta Geo-Cell Tank Modules
EcoSuil biologically engineered soils
E.S.S. Filtration Unit

Geotex Fiitration Fabric

Tuflex Waterproafing Membrane
Geotex Protection Fleece

Ventilation Units

Preformed Pipe Connection Covers
Aquabrake Flow Control Devices and Chambers
Refer to separate data sheels

Geotex OF3000 Oil Filtration Fabric
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Quick V & Q.

Reduce site access delays
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Maintenance Free Tanlt
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850 litres of water Y 4

Cost Effective >
Reduces excavation
and disposal by two thirds

compared with conventlonal T
soak wells Y o

il

High Infiltration 0 _ 0
80% void surface area -'j:- . ‘
Structurally Deslgrle:l y . @
Supports shear loadmgs v '
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General Description

Alderprufe Tuflex is a single layer cold applied
geomembrane sultable for environmental protection to
structures, contalnments and

cut-off trenches.

Alderprufe Tuflex combines excelient chemical resistance
with low flexura! modulus to provide a malleable, flexible
membrane sultable for non-smooth surfaces and factory
prefabrication to optlmise on-slte installation.

Alderprufe Tuflex Iis the Ideal membrane for bullding
protection systems and cut-oft trench containment
particularly on contaminated sites which would otherwlise
prove too difficult or costly to develop.

Building Protection Membrane

Applled as a Gas Barrier Membrane to protect the bullding
against the Iingress of all land bome gases - Methans,
Carbon Dloxide and Radon. Tuflex Is laid in a single layer
over a prepared site. Due to Its inherent weldabliity and on
glte quality assurance monitoring, the membrane is
recommendsd to be lald by trained operatives certified for
the purpose. On smaller sltes factory fabricated panels
can be supplled for application by others. Applled to cover
the whole of the slab area ahove Aldervent gas ventilation
system If required.

All membrane penstrations (i.e. sieel stanchlons and
service entry polnts) to be sealed with factory formed unlts
welded to the membrane on site.

At all points where the membrane passes through load
bearing walls, Aldercourse Tufiex DPC or GRA DPC Is
Installed and welded to the overlaying Tufiex membrane.

Pressure testing of welded joints
(part of standard CQA procedures}
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Membrane Protection

Protect finlshed membrane whh Geotex or Alderway
protection mats If following trades are erecting steel
fabrication for slab relnforcement.

All punctures to be repalred by a minimum overlap of
150mm.

Cut-off Trench Containment

Alderprufe Tuflex has been successfully installed up to 8
metres deep as a vartical barder to contain contaminants
and gases on brown flelds sites and around landfiil.

Installed by accredited contractors.

Bespoke systems have been designed to sult site specific
parameters.

Trilaminate membranes with exceptionally high puncture
resistance are available.

Cut-oft trenches for contaminant control, with large
volume gas and liquid dispersal propetties, are possible,
utilising Aldervent Geogrid, Geovold, or Geocell systems.
(see separate data sheets.)
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In-service performance

The demands made on Alderprufe Tuflex in tarfill, water
containment or pollution control are considerable. The
flexibllity of Alderprufe Tuflex Is due to the polymeric
structure of the resin. There are no plasticlsers in the
Alderprufe Tutlex formulation that can be leached out by
exposure to chemicals or sunlight causing the
membrane to become brittle.

Design and Specification
All Alderprufe Tuflex systems carry Product Guarantee

ingurance including efficacy cover. Bespoke system
designs with third party accreditation Including P.L cover

This product satisfies the. criterla set out in BS 6920:
Part 1: 1996 “Specification” énd thus complies with the
requirements of the Water Bylaws Scheme Tests of Effect
on Water Quality (BS 6820: 1896). i is suitable for use
with cold but not hot water.

Toe Beam Detail -
Alderprufe Tuflex gﬁ;‘; ];opl::dm

io toe

Aldervent Geo-Grid 2 Preformed pipe collar Aldervent Ground

: 914 x 25mm connested level Vent Unit
re available to the devejoper to offer full security and 10160mm dia slotted 200 x 400 x 450

~arranties. o Test Method

Thickness mm +/- 10% 0.75 1.0 1.5 ASTMD - 751

Density g/cm’ 0.9 09 0.9 ASTMD - 782

Tensile Stress @ break Min N/mm® 13 18 26 ASTMD - 638

Elongation @ Break % >700 >700 >750 ASTM D - 638

Puncture Resistance Min N 120 150 200 FTMS 101C  Mathod 2065

1 Tear Resistanca Min N 45 60 90 ASTM D - 1004

Dimensional Stability +-2% +-2.0 +-2% ASTM D - 1204

% Change Max 1 Hr @ 1000C

Stress Crack Resistance 100% 100% 100% ASTM 5397

Volatile Loss 5% 0.2 0.2 0.2 ASTM D - 1203

Loss Max Method A

QOzone Hesistance No cracks No Cracks No Cracks ASTMD - 1149

Carbon Black Content 2-3% 2-3% 2-3% ASTM 1063

Moisture Vapour g/m®/day <0.01 <01 <0.01 ASTM E96

Friction Angle (Non Woven Geotextile) 21’ Shear Box

Methane Permeability 0.14 0.11 0007  European standard g/m /day/atm
Methane Transmission Rate 1.8 x 10° m'/m'/s/atm BRE

Permeability Coefficient 1,8 x 10




