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Why we did it

= SuDS knowledge has
moved on "%%

= Needed to be appropriate i

for its audience L FF de

: s 3

= Companion document to \ Cj}
the SuDS Manual G

= Known inadequacies in
SuDS construction

www.ciria.org | www.susdrain.org

Why we did it

m MAIN CHALLENGES
level changes
« cut or fill
+ conflicts with services

m COMMON PROBLEMS

+ inadequacies in design drawings
recording of existing site
information

- additional hard surfaces

- changes of materials :

+ changes on site/poor construction |
inexperienced contractor

Www.ciria.org | www.susdrain.org Industry Questionnaire

Sue lllman, lllman Young Landscape Design and Steve Wilson, AECOM
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Why we did it

Conflicts with areas of ecological importance
Conflicts with tree root protection zones

® AND GENERALLY WITH
Visual quality

Physical construction
Functionality

www.ciria.org | www.susdrain.org Industry Questionnaire

Considering particular difficult sites

m SPECIFIC PROBLEMS
DURING CONSTRUCTION

« groundwater (and groundwater
source protection areas)

 unstable fill

+ contaminated land

. steep slopes

. flat sites

www.ciria.org | www.susdrain.org Industry Questionnaire

Sue lllman, lllman Young Landscape Design and Steve Wilson, AECOM
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C768 SuDS Construction Guidance

Construction and inspection of SuDS

Introduction

Pre-construction

aple ete a
spter 3 and we
E
Appendices
Appendix Al

Free to download from
the CIRIA website

Constructing and inspecting SuDS
Chapter 15 Introduction to Parts £ and F
Chapler 16 Inspections during construction
Chapter 17 Assessing the impact of variations
Chapter 18 Handover inspection

Chapter 18 Tolerances for SuDS canstruction

Chapter 20 Managing SuDS jon on difficult sites
Chapter 21 Soils

Chapter22 Materials: geosynthetics and aggregates
Chapter 23 Inlets, outlets and fiow control systems
Chapter 24 Rainwater harvesting

www.susdrain.org/resources

1 November 2017

www.ciria.org | www.susdrain.org

i

simple English — few words — image rich

use of symbols — sharing knowledge — little jargon

Sue lllman, lllman Young Landscape Design and Steve Wilson, AECOM
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Jargon busters

Jargon buster

e A componentis a drainage feature that can take many different forms.

e Exceedance flow is the overflow of water from a drainage system that occurs when the rainfall
is greater than the capacity of the system.

e Infiltration is where water is allowed to soak into the ground.
e Interception is preventing runoff from leaving a site for the majority of small rainfall events.

¢ A management train is a sequence of components that are connected together to drain surface
water from a site.

e A swaleis a SuDS component that is similar to a wide shallow ditch, but with a flat bottom.

www.ciria.org | www.susdrain.org

Sharing helpful information

& Undertake a visual survey (including photographs or videos) of the site to ensure that what
is shown on the topographic survey appears the same as seen on the ground, as there
may have been site activity between the time of the survey and when work starts.

Be aware that service plans from the utility companies are rarely accurate. Service
locations will need to be confirmed on site before excavations (this should have been
undertaken as part of the detailed design process).

Hold point

A

.v L/
i“ Starting work without all the necessary information creates risk for the project’s successful
delivery.

www.ciria.org | www.susdrain.org
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Learning from other’s experience

CASE
STUDY
233

CASE STUDIES

* Mini-case studies
within chapters

* Major case studies
chapter

01/11/2017

Misinterpretation of design drawings

During the construction of a retrofitted series

of inter-connected SuDS, the design drawings
specified the construction of a gabion basket
filled with stone as an outlet detail. However,

the design drawings were misinterpreted by

the contractor and as a result the outlet was
constructed as a sold section of mortar jointed
granite setts, which inevitably blocked the flow of
water into the lower basins.

As the SuDS was unable to function, it was
necessary for the contractors to remove the
outlet as constructed, and re-build it according
10 the original design drawings as a stone filed
gabion basket

Lessons learnt
* Itis vital that where the appointed

designer (or someone with the required
understanding) is retained on the project.
This will ensure that the contractor fully
understands the design intent, so that

s are constructed correctly and
will fulfil their function.

Figure 2312 ‘Outlet’ blocking flow along the SUDS
management train

www.ciria.org | www.susdrain.org

Working with the SuDS principles

THE 4 PILLARS OF SUDS
Maintenance of soil structure
Maintenance of infiltration
capacity

Prevention of compaction,
erosion, pollution, silt or
sediments

Difficulty of reinstating
damaged soils
Maintenance of existing
vegetation/ecology

www.ciria.org | www.susdrain.org

Control the quantity
of runoff to

Manage the quality of
the runoff to prevent
pollution
(a) support the management

of flood risk, and
(b) maintain and
protect the natural

Water
Quality

Water
Quantity

water cycle

Create and sustain
better places for
nature

Create and sustain
better places for
people

Sue lllman, lllman Young Landscape Design and Steve Wilson, AECOM
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What's different about building
SuDS?

HOW TO GET IT RIGHT

» Being properly prepared before
starting — the site and the
scheme

- ?“',,-__,‘§ ‘,g = : C;‘;\NAY‘
« Planning the works to get it right 4 h &;ﬂ‘r-

* Planning to avoid potential site
problems

* Managing the site and works
during construction

* The typical challenges of
specific SuDS components

www.ciria.org | www.susdrain.org

Traditional drainage and SuDS
— the differences

Introduction

Chapter 1 What are SuDS?
Chapter 2 What makes SuDS different?

* Hard and soft

* Multiple benefits

* Need for care in
construction

* Why SuDS can affect
construction planning

www.ciria.org | www.susdrain.org

Sue lllman, lllman Young Landscape Design and Steve Wilson, AECOM

01/11/2017



Guidance on the construction of SuDS launch event 01/11/2017

The site and the scheme

Pre-construction

Chapter 3 Baseline information

Chapter 4 Understanding the design requirements
Chapter 5 Site considerations

Chapter 6 Pre-construction checklist

www.ciria.org | www.susdrain.org

Pre-construction

BEING PROPERLY PREPARED

von- 7.3 Off
T 4
- N~
S v (1
U ) 240mm thick subbase.
- B provides 308’ storage
o \ [ -

o) » Baseline information - the site
Hewsk YiH™ « Understand the scheme
— (S~ requirements .
437 /’«‘{' ™« Checking how the design works and
Rty (| the specification requirements
A T « On and off site considerations

R~ o/l « Pre-construction checklist

Www.ciria.org | www.susdrain.org The site and the scheme

Sue lllman, lllman Young Landscape Design and Steve Wilson, AECOM
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The team approach

Construction planning and programming

Chapter 7 The site team

Chapter 8 Factors influencing phasing of SuDS construction works
Chapter 9 Getting the right materials for the job

Chapter 10 Site management planning checklist

www.ciria.org | www.susdrain.org

Construction planning and
programming ;

P LAN N I N G T H E WO R KS TO u:lLE Constmcnort phasing challenges for SuDS

factors
that affect phasing
GET IT RIGHT Con reas o pervious povingbe used.  prtected? Design sould ko o
Need for construction the weight and amount of construction phase Wraffic. Are there imitations 1o
access the weight of construction plant allowed 10 run over attenuation tanks that

have been installed?
Open space areas are often used for compounds and material storage. SuDS

* The site team Ohmieith | sio o leancs e o v s ot
; Major cut and il undertaken :tmmm::::s&ﬁsmm ? s there
« Understand the phasing - B e
requirements o s
« Getting the right materials desnmatden 1T ————

for the job el e =
+ Site management planning e oot e
checklist .
www.ciria.org | www.susdrain.org Project planning

Sue lllman, lllman Young Landscape Design and Steve Wilson, AECOM
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o¢

TABLE Roles with

71
From design through

to construction

the SuDS construction team both pre-contract and during construction

During construction

=23 First group of units ~ Areas 1 and 2
§ Drained by piped sysiem 1o basin with geocelluiar units below it 1o
< incroase cagacity within bmited aress

road infrastructure
General considerations.
= basin needs to be used for canstruction runoff - needs silt

o
o
:}) Site designer Contract manager Site manager Foreman/site supervisor Site operatives
= Theirinput | What Theirinput | What will they Theirinput | Whatwillthey | Theirinput | Whatwillthey | Theirinput | What will they
9 to d y for | to o yfor | to d y for do y | to do differently for
2 drainage construction of drainage construction of drainage construction of drainage | for drainage construction of
g construction uDS? SuDs? ruction | _of Subs? SuDs?
s Should be involved e
S “f'e""‘?"‘:“ the 3 Supervise and :‘L‘"‘?ﬂ‘s‘;‘ supervsionof | Requires a wide
o sign development | .00 Manage several Supervise co-ordinate works per wide range of 2 range of expertise
2 process to influence the day to day excavation,
3 Employed afier | ot layoutans |2 snwle different packages | a single for different construction. | nstallations | SR from different
3 it il bl ity subcontract | that would normally | subconiract [ subcontractorswho | FOTSTLEPY | where leveis, | TCUER0. operatives, from
5 leyout packagefor | fall outside drainage | package for | may work only work 9 tolerances. ppeiaing. trench excavation
a determined, but | be incorporated excavation, backfiling,
o little inputinto 1 | effectively, and Trom onasingle SUDS | g 1o ing @nd detalle manhole and pipe laying. to
El Gelivered a5 pianneg | nd road/sewer | landscape to ground | and roadisewer | componentoron | PR VRS, - arethekeyto | TRURR .| paving construction,
a o construction. | modelling. construction. | different phases of 9 | success. some re-grading and
° SuDS should be s and manhole | 2/°6% SO0 | etcetc Hror
8 designed for ease of construction. unfamiliar. 2y 9
i“ construction.
3 Manage Manage SuDS
2 Drainage design construction | construction taking
3 team willinclude Construction of of the surface | piace throughout Landscape
arange of the surface water | water drainage | the development/ contractors working
Drainage professionals, eg | Surfac® | management asoneoffirst | construction Some [Werklo [ Ensure o on a SuDS need
engineers drainage engineers, | o> S°NS" | scheme (orparts  [items anduse | SuDS may be ey |t are | oonacabe | 10 understand the
model, design | architects. public rammag g | Of the scheme)is | the system focated on roofs of o | ot o et requirements that
and specify tne | health engineers, | PPIRTIC S | programmed to todrainthe | buildings rather than |Je=0Wh - 81 | BN IO0 may be different to
surface water | landscape e o be | occuratvarious |site during at ground level, ot PO Pl Sl e traditional landscape
system professionals, et times throughout construction, | It may not be of et bt 33€. | practice (eg tighter
ecologists, planners, ucted. | 4e construction Use sub-base | possible to use the jpRTerce: tolerances may be
sports pit process. as construction | road sub-base asa necessary)
designers etc. access/ construction platform
platform (iftis permeable)
‘Scheme designed to Consider impact of
Scheme | adopton standads | IR iy | Grninge an desin coniucion scvies
designed ofadopting body | 42 ings and intent 1o ensure all | Wil needto | on SuDS o partally Ensure the Planting to soft
tosdopton: | \weloh ey b designintent | material isinplace | CONSiderthe | completed SudS (eg | Requiredto | g 1oqm arg SuDS. requires an
standards awiderrangeof | | sty impact of muddy unoff running |workwitha | S1e A understaedog of
of sewerage | organisations) e deseirs m“wc""u ﬂ’m construction | into swales, or cranes | wider/more Using untamiiar | Limitedinput | 1 o sl
(rdectalen, | Odagn t mast n piace to schoma, Roquired to | 2ctvHleson | needingtoaccasson | complex ange | 2% LT needed for different
highways or | guidance in The astuly | checka idenmecs | piped drainage | top of plastictanks). | of materiais. o 5 oy
local authority | SuDS Manual (CIRIA construct the complex range of system. Programme temporary N
(oY) C€753)is acommon | SRS posibene iy drainage measures.
requirement. where appropriate.
Should be consulted
Limted when changes made Ensute Supervise and
input during drainage
10 site levels, material understand the
construction as y runs do not o
specifications, etc requirements for
materials are confict with
are proposed. as ! soft SuDS planting
well understood tree planting
some changes £ to ensure it can
and changes — which can
can have wider ve instalied as
have no impact resultin tree
i implications (eg on planting being | Per constiuction
aspects of physical W':"OO changed on d'"j:g’;o
or performance specification.
development | 1), site.
Areas Sand §

«  Drains 10 swales and basie in POS.
+  Tamporary connecton not practical for ths area

$uDS in POS constructed

*  Remeciaton Waking place in Phase 2 area not avaiebée for
COMPOUrd o7 Materials sIorAGe 0.XING CONSYUCHON of phases.

ks in Pase 4, 5 anc 7 - Wmoorary G/Achage required

Figure 81 Site planning dlagrams (contd)

Main construction access.
Shouki be pen 18 recuired, this i 10 be kaxd post-construction
(see Part E. Chapter 24)
107 Areas 3and 4 “ T the ste.
« Tnese will dra to basin and swales in oublic open space
(POS) at completion Swales and basing within POS
'd before SuDS const walr il *  Aress required for 318 Offces. COMPOUR. Matenals SI0age and parking for e staft
temporarily discharge to watercourse. - he Py
" Consderations can be recated
suitable route for temporary discharge
+  connecting drainage to a temporary, and then a final, fomporary
discnarge point
«  pollution control during construcsion.
Units for housing
_ Ky Coraseratons.
if before areas. * presentation of the puckc frontages Kr sales
« Tne main construction route wil have mud on it at times, . numoer
which could get tracked into side roads and clog the o cranes uses through o]
parmeabla surface. . cane over geocaiuier pecaty aesg
. B oa wil the POS for HGV bafic in the sl layout
before occupation . v {300 Part D, Chapter 12)

SuDS aro roguied 10 # around these Ssues.

Sue lllman, Illman Young Landscape Design and Steve Wilson, AECOM

01/11/2017
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Managing the site

Site management

Chapter 11 Managing soils on site

Chapter 12 SuDS and site access

Chapter 13 Managing site erosion and silt on site
Chapter 14 Establishing planting

www.ciria.org | www.susdrain.org

Managing the site

AVOIDING WHAT CAN GO
WRONG

* Managing soils

SuDS and site access
» Managing soil erosion
and site silt
Establishing planting

www.ciria.org | www.susdrain.org  Getting the site management right

Sue lllman, lllman Young Landscape Design and Steve Wilson, AECOM
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Guidance on the construction of SuDS

& ovnarron

Area to be used for soll storage heap should be free
draining and not prane to flooding, site or sedimant
flows, or be close to an area used for disposal of
site-waste materials. Soil should not be sited within
the protectad root zone of retained tree:

4 wnat can go wrong

Sail structure and nutrient content can be damaged
by floading

growth or kil plants.
Soil heap could damage the root zone of retained -
f——
Area for soil heap should be cleared of weeds or
other site materials before depositng sods.

&) whatcan go wrong

Contamination can occur by perennial weed roots
— even very small fragments of root can ifest
stockpiles.

Getting it right
Ensure thet soi stripping and stockpding is not
carried out in very wet condtions.

& What can go wrong

Soll structure damaged and soll organisms killd.

& Gettina tright
Ensure topsod is not contaminated by cther
excavated site materials.

2 st can go wrong

Quaity of topsail s reduced and will requite
remediation/screening before use

Part D: Site management

SuDS and site access

01/11/2017

Guidance on the construetion of SuDS

& owartran

Soilis laid in layers not exceeding 600 mm. and
lightly consolicated, Hoight no greater than two
metres overail

) Vst can go wrong

Soll structure can be damaged and sod crganisms.
killed,

Shape soil heap to shed water at gradients (ideally)
no greater than 1in 2.
D wnat can go wrong

ponding

T —

@5 vinatcan go wrong

& owting trign 7
a i Soil b i (ro0t
season (March to September), soil heap is sown o 3
with a clover or low maintenance grass seed mix to_ reused o site.
provent weads growing and seeding on it

11.3  CHECKLIST FOR MANAGING SITE SOILS

the basis for
requiremeats and its speciication

to suit the site

TABLE Pre-construction checklist
11,

Location of so heap ows, sits

Area for dlor other

Weather
immediately aRer heavy rainfall

Overall height of soil heap s no greater than two metres, profile to shed water, angle of bank
siope (ideally) nat greater than 1in 2. and that it is adequately consolidated but not compacted

‘Soi heap has been ith

and cease

Outcome of 5ol test before reuse and that appropriate fertilisers are used to improve the soil
to the specified standard

Chapter 11: Managing sals on

i 56
&

Figure 123

This process prevents mud/site material blocking the permeable

Cored asphait base course completed (a) and during construction (b)

Figure 12.2  Sacrificial sub-base layer allows use of
permeable sub-base for parking during construction

hase. It is then filled with granular material to allow drainage,
hefare final permeable finish

Figure 12.1  Cleaning the asphalt layer before coring

www.ciria.org | www.susdrain.org

Sue lllman, lllman Young Landscape Design and Steve Wilson, AECOM
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Managing soil erosion and silt

¥ o% of from 5ot Figure 132 Muddy unoft washing irto SuC 4

wrhce v ¢ i ippage i before the grass
?;a' has fully established.

132 CHALLENGES RELATED TO MANAGING EROSION OF SUDS

0 dopee o 13.3  CHALLENGES RELATED TO MANAGING SILT

Silt can arise ¥om erosion in the SuDS or
‘wrater on site,

ing it right
1 K.ey it o st RNl 5 G
draining towards & to a mini

E—,

o
1 -y o areas of the SUDS are
scelevaer e dbuhulalhnmm-m
Use turfon areas of soll intended to|
ey ead 1o wrecboe they e by
extabished and pin t down.
If solls are not protected or established with
vegetation, erosion wil occur causing sitt to be
‘washed out,

@ wotomeo wrone

Erosion of banks and bed could occur If planting
I8 not established or erosion protection not

&) Ovting tright & Cetingtright

G srnon cortea s r e e g Viharseurak fomvs sxposed xcl e
stoapor sido slopesto allow grass. slopes to collect water in temporary are:

Vegetation to establish, iy riee whaee sk can be managed. ARsmatiely use st

fences.
surfaces, 1o prevent sod washing onto the surface),
s ’ @ Vot gowor
7/ What can go wrong o .
v Erosion will occur causing silt to be washed out.
Sail erosion through washouts down siopes,
‘which can also damage planted areas on the
Gullies form, and piu\h o Plv\ g become
buried in silt at the foot of th

00 Washout from banks causing st buikd up on pathe

Establishing planting

« Why you should plant
early

+ How plants/grass
contributes

« Why plants die

« The 5 stages to
planting

www.ciria.org | www.susdrain.org
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Constructing and inspecting SuDS

Chapter 15 Introduction to Parts E and F
Chapter 16 Inspections during construction

Chapter 17 Assessing the impact of variations

Chapter 18 Handover inspection

Chapter 19 Tolerances for SuDS construction

Chapter 20 Managing SuDS construction on difficult sites
Chapter 21 Soils

Chapter 22 Materials: geosynthetics and aggregates
Chapter 23 Inlets, outlets and flow control systems
Chapter 24 Rainwater harvesting

Www.ciria.org | www.susdrain.org Key factors

Guldance on the construction of SuDS

Chapter

1 7 Assessing the impact
of variations

il ignaly spec
riet oduct effects to other materials or the
This chapter provides information on how fo assess the pofential impacts :"‘” "{." . ? E difficult
of contract variations on SuDS. e Gifferent maintenance requirements?
S i 9 i i found|
b inthe.
e yea
sl bo your? Vi the
ey y
sequencing of the SuDS ave used? Wil seeding need to be substituted for turf n the base of
171 INTRODUCTION operations SuDS ifworks areto be complated in winter?
o wa e of the SuDS? Wil ts safety
Variations are a normal part of @ construction contract, but some have the potential Valia anginearing oc i . the
to seriously affect the performance, visual quality, maintenance regime or safety of
SuDS. Variations should be reviewed both for the direct effect and their potential
knock-on effect on entire systems, to ensure that either this does not happen or that
tisks are minimised
ther such
17.2  QUESTIONS TO ASK o i igr
8 quality. quantity. 'y
The will need by the
desig as appropriate, or of 3
who has a ful SuDS, how each . and its overall
‘expected design performance.
ng contract variations Check whether contra
jineering o i ffect! quality
———— of the system, safety. jneeri rodhucti
Are areas pervious or impervious? wxrcise. i i i i
Does the adjacent and downstream part of the :
Increase in hard i i "
surfoced area impermeabe area? If the outflow s controlled 1o
specific discharge, then find out whether the control
Visteh poirt
Will the new SuDS gradsents still work? Are the bank l| | | Generally proprietary J British, European or
aradients stable and safo? Has the capacity and (|| | | mtornational Standord.
ability to manage runcff rates and volumes of the “ ¢
omponent reduced? permea upp claims.
Changes in levels o redt Mithe area is ble, will o e irles vl
allowed for percolation through the surface? . approving
9o
of flow controls. ictions 8 in gas
Will it change levels or bank gradients 1o the SuDS? . For geocelular tanks have restrictions
” on the loads that can be applied to the tank and the depth of installation.
material to be afe
disposed of on site  reduced? s the additional material suitable/similar to
other site soils?
2 Part £ Constructing and inspocting SuDS

Sue lllman, Illman Young Landscape Design and Steve Wilson, AECOM
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Guidance on the construction of SuDS

19.2  INDUSTRY STANDARD TOLERANCES
There are many industry-recognised tolerances that shoukd be adopted for the construction of varicus
SuDS components, as defined in the following sub-sections.

Surface level and surface rogularity for pervious surfaces

Information cn be found in
Interpave (2006).

fro differert layers is:
o+ sub-base +-20mm
 road-base +- 20 mm
 layingcourse +- 20 mm
 surface +F 6 mm when measured slong a 3 m run.

Block surface £ +6mm
= =1 gmm

Bedding layer
Permeable base course = - =l ] +20omm
3 a -20mm

Pmuenmu—;“ ;"-,"‘!"- o +20mm
o o = =1 Zomm

3 < x
Cacmite— R [ 2

Figue 182 Tolerances far surface Jevels — parvious surfaces

19 TOLERANCES FOR SUDS CONSTRUCTION Normally 10 mm under three metre s

Contents . adjacont units 2 mm,

181
192

<2mm difference between adjacent blocks

Figus 193 Surface regularity of surface cours — parvious surfaces

The deviati

face regularity ofthe formation where water drains through the sub-base to outfalls is
+ 20 mm (with i o part i havea

away from an cutéal).

Parvious s lines for each
SAPCA, 2007). Exarrples are provided in Table 19.1

d inspecting SUDS s Part £ Constructing and inspecting SuDS

Tolerances

» The appropriate
specification and
tolerances

» Paving falls/levels

» Materials — aggregates/
geomembranes etc

 Porosity/infiltration

“l imagine that bank gadients were mentioned
in the tolerances section | didn’t read”

www.ciria.org | www.susdrain.org The key to inspections

Sue lllman, lllman Young Landscape Design and Steve Wilson, AECOM
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Difficult sites — high groundwater

\é ) Getting it right
i B Contro groundater duing construction by
appropriste dewatering.

Dewateringinvolves controling groundwater
sothat t coes nat flow into excavations in an

* Need for forward planning T e
» Appropriate scheme e
« Managing water flows into e

. &) Wat can gowrong
the excavations e
difficulties or prevent construction, which lead to
delays. Examples nclude water seepage causing
ysion or instability of
emerges onto the siope surface.
Excessive dewstering can cause  reduction in

the water table level that adversely affects nearby
trees or structures (eg due to subsidence).

Q) Getting it ighi

If groundwater is flowing into the SuDS check
with the designer whether remedial measures or
changes tothe design are required

&

What can go wrong

Ifthe groundwater leve is igher than the designer
has assumed, the SuDS may not operate as
intended or palution of groundwater could occur.
Sealed attenuation tanks could suffer from upit
forces and rise out of the ground.

b Iz
base of sides of the excavation D e oery s mad k peestee s o
stable and fevel bese for an atienuation tank

www.ciria.org | www.susdrain.org

Difficult sites — contaminated land

& Grtingitrant

Take health and safety precautions

with respect to contaminated solls, groundwater, .
ges or vapours. y]
@ wnat can go wrong

Q
Atrange safe excavation and disposal of
contaminated solls in accordance wih waste

management legislation

) vt ean

Incorre the bwiny landiil site cay Adverse health issues o, in worst case scenarios,
resultin andfor Inwmmmul the death of site operatives.

the worst cases.

Placing contaminated soils in clean areas spreads
the toxic materials and results in clean-up costs

L1 Aprapriste et ae vty pro o requred

& aeting i & ormatrian

Make sure that excavation for SuDS is not dggng Ensure that pipesfarge tanks do not provide a

through any capping layer provided to stop people. pathway for gas or vapour migration along them
from one part of a site to anather. Provide seals in

trench backfill as shown on design drawings.

¢

coming into contact with contamnated solls
O Wt ean go wrona

s damaged by
requires repar.

Wihat can go wrong

Lonct gas mgm siong the permeable
backil to p\p. s and tanks.

» Appropriate scheme
« Management of contamination if excavated
» Record keeping

www.ciria.org | www.susdrain.org
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Soils

UNDERSTANDING THE
DIFFERENT TYPES

&) Owtng 1 rigmt
BB Check that 5o anaiyis of supply s n accodance
wth the speciicaton

* Natural ai,imr.“::vmm
» Specialist

* Manufactured

* Bioretention or filter

« Structural ni,w., e
« Engineered

& v nrwne
Where several sod types are detverec mabe sure

that sach s ciearly identfed, lsbelectagges and Poliuton (washng Fom cement suppies/
stored seporatety (o avod misuse mexer of other chemical agents)

Enscre existng 504 5206ed i1 Deags I8 prowcied, Ensure deivered 5ol i protected from heavy
nandled and manages Tty

& vinat can go wrong & what can go wreng

May become weed irfested, which leads 10 new May wash out sand particies from 10p layers
Panting bedupits beig mested Tha can cause of storage heap, and change &3 dranage
rotiems when estatishing planting of grass propertes.

8ot structure can e damaged by wateriogging
educe ts

...and why and where to g
use them!

www.ciria.org | www.susdrain.org Right soil right place

Inlets and outlets

MANAGING THE SYSTEM

* Pipe sizes

* Headwalls, weirs and flow
controls

VISUAL AND MANAGEMENT
ISSUES

* Visible and maintainable

» Aesthetically pleasing

www.ciria.org | www.susdrain.org Managing flows and storage

Sue lllman, lllman Young Landscape Design and Steve Wilson, AECOM
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Materials: geosynthetics
and geomembranes

UNDERSTANDING THEIR USE
Right product right place
Specification and substitution

PERFORMANCE ISSUES
Sequencing during construction
Potential for damage

Protection

www.ciria.org | www.susdrain.org

i\

ge y
I = o5 speciied by the designer. Some procducts

01/11/2017

Gotting it right
S

Ensure sufficient overlap batween sheets of
geotextile or geomembrane is provided

@ st ean go wrong

Overlap s normaty specified by the designer

I not available refer to suppier's instructions or
BBA certficate.

are as specified by it similar may have
different flow rates and if the fiow rate is lower than

assumed in the design flooding could occur.

the designer

I Gettng right
ey R

have perforated cells walls and others are solid
pla

Their role and usage

Construction and inspection of SuDS

components

Chapter 25
Chapter 26
Chapter 27
Chapter 28
Chapter 29
Chapter 30
Chapter 31
Chapter 32
Chapter 33
Chapter 34
Chapter 35
Chapter 36

Green and blue roofs
Infiltration systems

Filter strips

Filter drains

Swales

Bioretention systems
IGES

Pervious pavements
Attenuation storage tanks
Detentions basins

Ponds and wetlands

www.ciria.org | www.susdrain.org

Sue lllman, lllman Young Landscape Design and Steve Wilson,

Proprietary treatment systems

SuDS components
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Chapter 31 contents

311 Introduction 185
312 Challenges when constructing bioretention systems 187
313 Good practice checklist 191
184 PartF: Construction and inspection of SuDS components
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Disconnected downpipe
running into channel
Notched planter edge where
channel meets
Rocks/large pebbles to
break velocity

—Non organic mulch (gravel)

(—Engineered soil

- Transition layer or geotextile

Retaining
wall

Outlet to-
oLy drainage system
Flaure 311 Smalldomestican  Figure 312 Cross section through rain garden
garden

Rocks/large pebbles to break velocity
Non organic mulch (gravel)

bioretention planter

Figure 313 Bioretention planter  Figure 514,
downpipe

Maximum water level

where meets overflow level

Non organic
‘mulch (gravel)

Hard surface run-
off into bioretention
planter

Woven
geotextile

Outlet to
drainage system

Figure 315 Biorstention planfer in  Figure 316 Section through bloretention planter
street

186 Part F: Construction and inspection of SuDS companents

Guidance on the construction of SuDS

Chapter

31

Bioretention systems

This chapler considers the challenges that may arise when constructing
bioretention systems (including rain gardens) and how to avoid them.

> informaio solsfo toms is Chapter 21

> A construction checklist for bioretention systems is provided in Section 31.3

» A complete set of construction checkiists for afl aspects of constriction are provided
in Appendix A1,

» Detailed guidance on the design and consiruction of bioretention syslems can be
found in The SuDS Manual (CIRIA C753) Chapter 18.

> General information on construction Gheckfists can be found in The SuDS Manual
(CIRIA C753) Appendix B6.

311 INTRODUCTION

Bioretention systems are planted SuDS components that collect runoff from roofs or
hard surfaces, allowing t to pand on the surface and slawly infitrate into tha ground,

of connect into a drai tem. Bioretention systems also i that
have historically been known as rain gardens and stormwater planters, reflecting their
use at both a d within are similarto
under-drained swales but they are longer than pure bioretention systems and have the
same surface profile as a swale (see Part F Chapter 30).

Al systoms (except the smallest domestic scale rain gardens) use an engineered soil
s both a growing medium for the plants. and to allow water to filter easily through
to the drainage system or infilration surface beneath. They can be widely variable

in their scale, although their plies wilh the
inage principles. g these

igr ge capacity rooting areas for large trees in urban

areas. Planting for bioretention sy tolerant of dry.

are both free-draining, and likely to be dry much of the
planted systems improves water quality.

Also, filtering water through

Figures 31.1 to 31.8 ilustrate the range of bioretention systems, and how they work

Where water does not inflrate, it is important that i is connected into a sub-surface
drainage system o ensure that the rooting area of the vegetation drains effectively (over
2410 48 hour period). Plant roots that sit in water over an extended time are likely

o die. An overfiow may also be required to deal with storm events beyond the design
capacity of the system.

Guidance on the construction of SuDS

0 to
drainage system
Figure 317 Bioretentionswale  Figure 318 Section through bioretention svale

312  CHALLENGES WHEN CONSTRUCTING BIORETENTION SYSTEMS

i " Jud

Issues arising from
the specification and use within the system

used, and their compliance to

& Getting it right
1 Ensure engineered sail mix, whether proprietary or it

mixed on site, comples with the particle size and

proportions as specified.

P what can go wrong

Too open a mix will drain too quickly, while
insufficient organic content il not allow plants (o
estabiisn propery.

éB Getting it right
Ensure depth of engineered soil mix is correct.
rll/) What can go wrong

System will not provide ts designed storage
capacity, or the soil volumes may not be sufficient
for the specified plants o trees.

Bioretention system filled with

01/11/2017
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Guidance on the construction of SUDS

& Getting it right é}\ Getting it right
K] Contim geotext Transiion (if used) should be
used) and comply with specification for porosity. correct particle size and depth as specified —
depth at least 100 mm.

&) What can go wrong What can go wrong

Iftoo fine, geotextile may clog reducing water flow
through geotextile causing water to be held back
within planter. May cause flooding or kill the plants

Insufficient depth or incorrect particle size
will cause clogging and prevent effective
drainage or it will be washed out and cause

the system to stop working.

&) Getting it right

Ensure geotextiles are adequately lapped, and not
‘damaged or torn.

& What can go wrong

it may wash into drainage layer and clog
‘aggregate reducing its discharge rate/cause it to
back up.

S Inspocting installation of gravel
drain with geotextite wrapping

&) Getting it right

Check dams should be set at correct level and inferval
to allow designed volume of water to be stored.

% What can go wrong
On sloping sites Insuffcient water wil be stored.

Accumuiating fall between check
dams set at moderate Intervals

é) Getting it right

Wl vincco an overtio ystom i povices, t snouia be
setat the correct level (this may not be required for
domestic-scale rain gardens).

) whatcan go wrong

Extreme rainfall beyond capacity of system may
flood local areas.

Ovorilow pipe conrocts to baso drainago, with
‘socond ovortlow ovor tho edgo for oxtromo avents.

©

188 Part F: Construction and inspection of SuDS components
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CASE  Poor levels in a raln garden
STUDY
311

Figure 3119 Lovel of soll above the kvel of inlets from road

The design for a rain garden showed a basin that had its base below the level of the nearby road with
13 side siopes. o understood by filed parts of

topsoilto & level above that of the inets from the highways. This prevented water from entering the
rain gardens and removed much of the storage volume. Water could not reach areas where the basin
had beer A scheduled i i not completed
a0d the biorientation was pianted The problem wilh the ievels was discovered after the planting had
been completed. The plants had 10 be removed and then replanted oace re-contouring to the design

profile was completed.

Lessons learnt

. site visits and hold poins  as well shared
. A feature that ¥

Aforebay is a small basin up-hil of & drainage component, designed 1o trap sit

.

Infiltration is the ability of the soil 10 absorb water.

A swale is a SuDS component that is similar to a wide shafiow ditch, but lat botiomed.

%;, Getting it right

Only use plants as specified in correct numbers
and sizes, Seek confimation that plant changes are
sutable species that meet the design requirements.

@ What can go wrong

Plants are fikely 1o die if not suited 1o a system thal
s mainty dry and only wet when i rains.

& ettt ign
Ensure that mulches are not specified as organic
loose materias - esly revel

€ whatcan gowrong

Loose mulches can block overflows and will be
washed down the system by water on the surface.

Guidance on the construction of SUDS.

Plant species and setting out
pocted on sito before planting

Guidance on the construction of SUDS

Installing

storage systems y

Issues relate to lack of drainage, whether due to loss of infiltation in the soil or through inadequately
s

instafled piped systers

Infiltration systems.

& Getting tright

Attenuation storage systems
& Gettng it ight

Check base of the system
and ensura the base is free draining to design
capacity before filing with engineered soil mix
Remediate if necessary.
§J What can go wrong.

Wter will not drsin or drains slowly. causing
floading. lack of storage andior killing plants.

313  GOOD PRACTICE CHECKLIST

provided in the base
and connected to the downstream systam.

31/ What can go wrong

Ifincorrectly installed, water will not drain
or only drain slowly. potentially causing
fiooding through, keck of storage and may
il the plants

The following list shoukd be used s the basis for on-site checks, but should be amended 10 sui the
ite

the site and

Bloratention systems checklist

‘Where infiltation s required by the design ensure that permeabilty of natural sods is effective

and delivers the design infiltration capacity

specification.

specifcation
Depth of oil is

soils o individual for site mix comply wih

permeatdity test 1o check

sols drainage capacity

Graded fiter or ge: ;

Piped drains are instaled in base of syst

(not infiliration systems)

ystem is in place, and

Inspection tube Installed correctly

. soils igned and top and
horticultural peoperties.
192 Part F: Consiruction and inspection of SuDS components

Plant sizes and species are supphied and located 1o the correct specification and design

Organic soil mulches have not been used

Specified components are in the correct place 1o break inlet velocity

Whore forobays are used, finished levels allow oven flow of water into systom

Sue lllman, lllman Young Landscape Design and Steve Wilson, AECOM
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Summary

* Informs design

* Improves communications

* Requires team working

» Helps overcome problems

» Achieves better outcomes

» Delivers good water
management

* Helps prevent flooding

www.ciria.org | www.susdrain.org
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