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Surface Water
Runoff

When rain falls on a natural
landscape, several things
can happen toit.

The natural water cycle

T —
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Condensation
Evapotranspiration
E-u-a puratuun
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Surface Water
Runoff

When rain falls on a natural
landscape, several things
can happen to it.

1. Infiltration




Surface Water
Runoff

When rain falls on a natural
landscape, several things
can happen to it.

2. Runoff




Surface Water
Runoff

When rain falls on a natural
landscape, several things
can happen toit.

Evapotranspiration

Evaporation

3. Evapotranspiration



Surface Water
Runoff

When rain falls on a natural
landscape, several things
can happen to it.

4. Storage




Slow surface water runoff,
infiltration into the ground _~- A -

Evapotranspiration from

vegetation and surface wafer A "":\%",1[\'?1 dhw‘/’- -/-:”
= - s ) -_I._r,!l‘; ;.-... e /
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In urban areas, there tends to be
less permeable ground available |

. . . . 4" Reduced evapotranspiration from e B
for infiltration and less vegetation veyefanﬁwfwficemr 'J““%' @

Groundwater
recharge

Rapid surface water runoff,
limited infiltration into the ground

for evapotranspiration. i i{» g% 1 f.; |
| ~r &y
. . «»‘“ L | G :}
When rain falls on impermeable el W ‘
surfaces, much more of it turns L U[
) ' ’:T‘ 3 Reduced
Into surface water runoff. = sranivater




Traditional
Drainage

Surface water drainage has
traditionally been designed using
underground pipes.

However, many older surface
water systems drain to combined
sewers which were not designed
to accommodate today’s volume
of rainwater.
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— 1/\r Pa— Roof Gutter
and Drain
2 e
- W Stnrm Drain .

Drainage Pipe Combined Sewer
Property Owner | _ Outfall
Side Sewer Overflow (e.g., during heavy rainfall)
(for wastewater)
' Sewage &
| ) Stormwater Pipe Natural
To Treatment ' Water Body

Plant



. Soy
discharg® nEsseX river tflne;b*er n Wate
ew ' in Q rd
ter fined gso0k fors Campag ‘Sht day UmpS Se
AN g“an Wa @‘Ju”,a Iegﬁers Cop S a t b Wa g
iy, Dath %€ 45
"85 of djgeronme €ac
. Scba"gesntaf Yand,y; b Qg
South West Water told to deal with "eso s
. Ve .
waste water discharges cfing Of be
enVIRONT ‘ 1\ ftet .S o h watet
Wi galf1a pritis
©24No, 8¢, Ca Pa gettlng S.iCk f
il er S ay I Om



https://corporate.dwrcymru.com
/en/community/environment/stor
m-overflow-map

Map last updated on 12-02 =~~~
Off Somset Place
)
" Swansea Storm =5 ~ X
Overflow

@

Receiving Water Body Estuarial Waters of the
River Tawe

Bathing Water Name Swansea Bay

Status Overflow Not
Operating

Start Date and Time of 07/02/2026 13:15:00
Last Event

Stop Date and Time of ~ 07/02/2026 18:45:00
Last Event

Additional Information
(if applicable)

Duration of Last Event

Duration of Events
Over Last 48 hours

Water Quality Status :



o
|
i { EDM Data 2024: |
]
https://corporate.dw — CSO and EO at East = R y
rcymru.com/en/com Burrows Road Car
munity/environment & Park, Swansea
/event-duration- ” | @, L
monitoring oo Rl o i
Receiving__waterbody  Estuarial Waters of the
_name_ River Tawe
© Duration_of all_spills_ ~ 297.250000
__annual__hrs__
@
. No_ of block counte 29

d_spills__annual__no

No__of_significant_blo
ck_counted_spills__a
nnual__no

Number_of_significant
_spills_during_the_bat
hing_season

T T




Principle of SUDS

SUDS is about managing runoff.

When rainfall occurs faster than water
can infiltrate into the ground it becomes
surface runoff.

The aim of SUDS is to return the post-
development runoff, infiltration and
evapotranspiration to as near natural
conditions as possible,




Discharge rate

QDUT

Increased peak

Volume of runoff Volume of runoff
rate of runoff

post-development > pre-development
(red and blue) (green)

Note: volume of runoff equates to
the area under the graph

s/ Post-development
s ss7 2 (without flow attenuation)

Post-development
(with flow attenuation)

7

F;;
i
e

i
i

Greenfield (pre-development)

|
Reduced baseflow

Time



Water Quality

Water Quantity

Managing flow rates \ Filtration of
and volume to | pollutants—the key to
prevent flooding. ~ nutrient neutrality.

Amenities

Recreation, wellbeing, v e Creating habitats
and aesthetic value : (wetlands, green roofs)
for residents. ] for wildlife.

Biodiversity



Water Quantity

SUDS help manage surface water runoff by mimicking natural drainage
processes.

Instead of water flowing rapidly into sewers and rivers, SUDS slow down and
control water movement, reducing the risk of overwhelming drainage systems.



Water Quantity




Water Quality

* Urban runoff often contains pollutants such as oils, heavy metals, and
chemicals from roads and industrial areas.

 SUDS systems filter and break down contaminants before the water reaches
rivers, lakes, or groundwater supplies.



Water Quality




Biodiversity

* By incorporating green infrastructure, SUDS provide new habitats for plants,
insects, birds, and aquatic life.

* These features enhance biodiversity in urban areas, which often suffer from
habitat loss due to development.



Amenity

 SUDS contribute to more attractive and enjoyable urban environments by
integrating greenery and water features into the landscape.

* Green infrastructure has been shown to reduce stress, improve mental health,
and increase social interaction in communities.



Amenity




How construction planning affects SUDS?

Construction planning has a big impact on SUDS (Sustainable Urban Drainage
Systems) because SUDS must be designed, protected, and built correctly to work

properly long-term.



Sustainable Drainage: The Power of Site Integration

Strategic Space Allocation

Dedicate sufficient area for swales,
ponds, rain gardens, and permeable
paving.

Optimized Natural Flow

Position features at precise levels
and gradients to facllitate gravity-
based water movement.

Multi-Functional
Landscaping

Seamlessly blend drainage
infrastructure into public spaces and
site greenery.

EARLY SITE
INTEGRATION

REACTIVE DESIGN
(The “Poor Planning" Path)

PROACTIVE INTEGRATION
(The “Good Planning” Path)

Spatial Scarcity

Failing to reserve land, leaving
no footprint available for drainage
features.

Forced Redesigns

Ignoring SUDS early on necessitates
expensive and disruptive
last-minute site changes.

Performance Failure

Inadequate planning results in
poor drainage and systemic
site performance issues.



Common Construction Failures

Heavy Machinery
Compaction

Large equipment compresses
soil, making it significantly
less permeable to water.

Drainage Pattern
Disturbance

Unplanned site activities
disrupt the land’s natural
ability to channel water.

Improper Topsoil
Management

Mishandling or removing
topsoil incorrectly prevents
natural infiltration from
occurring.

The Impact on SUDS Performance

Reduced Soil
Infiltration

Compacted ground loses
its capacity to absorb
and filter rainwater.

Increased
Surface Runoff

Water that cannot soak
into the ground creates
hazardous surface
flooding.

Total System
Failure

Damaged soil prevents SUDS
from functioning according to
their engineering design.




THE RISKS OF EARLY INSTALLATION

Sediment and
Debris Infiltration
Systems built too early often

fill with mud and construction
runoff.

Pre-Handover
Blockages

Infrastructure may become
blocked and non-functional

before the project is even finished.

Optimize Installation
Timing
Coordinate SUDS construction

with final site surfacing to
minimize exposure.

Deploy Temporary
Safeguards

Use physical barriers to
protect drainage areas during
active building phases.

Final Inspection
& Cleaning
Thoroughly olean and

inspect all infrastructure
before the final handover.



Drainage Material Selection: Planning for System Longevity

STRATEGIC MATERIAL DECISIONS

CONSEQUENCES OF POOR SELECTION
(The Right Path) | .

(The Wrong Path)

Permeable Surface
Prioritization

Opt for permeable surfaces
over impermeable ones to .
facilitate natural water drainage. 5

Systemic Clogging

Incorrect filter or aggregate
choices lead to debris
buildup and blockages.

Precision Reduced
Component Infiltration
Selection Capacity

Improper materials prevent

Integrate proper aggregates,
water from effectively entering

filter materials, and flow con-

trols into the design. the drainage system.
Optimized Shortened System
Pipe Scaling Lifespan

Material errors lead to prema-
ture structural degradation
and replacement costs.

Ensure pipe sizes are calcula-
ted to handle specific volume
and flow requirements.



COMPLIANCE OBJECTIVES

Flood Risk Control

SUDS must effectively manage
water volume to mitigate
local flooding.

Water Quality
Improvement

Systems are required to treat and
enhance the quality of runoff water.

Biodiversity
Protection

Design standards prioritize
the preservation of local plant
and animal life.

SUDS Compliance: Standards and Risks

RISKS OF POOR PLANNING

Regulatory Breaches

Inadequate designs may violate
local drainage regulations and
legal standards.

Planning
Approval Failure

Projects may be rejected for
failing to meet specific planning
conditions.

Increased
Downstream Flooding

Poorly planned systems often
shift flood risks to neighboring
communities.



SUDS Preservation: The Pillars of Maintenance Planning

Establish Safe Access:

Designate secure entry points for [¥
maintenance crews and equipment =k
during the planning phase.

STRATEGIC PLANNING
REQUIREMENTS

Define Ownership
Responsibilities: Assign
clear legal and operational
accountability for the system's
long-term upkeep.

Long-Term Inspection Plans:
Create a formal schedule for
recurring site assessments to ensure
continued performance.




How construction
planning affects
SUDS?

Environmental issues both on- and
off-site can add further legislative
and practical constraints so must be
considered during the planning of
SUDS construction

Hydraulic \°

Control

Biotic Integrity
« Retention of Features
* Trees
* Habitats

* Watercourses
¢ Pollution
« Flooding

« Seasonality
of Planting

- Operational
Timing



How SUDS affects
construction planning?

Construction of traditional drainage follows
well defined procedures.

It is usually constructed early in the
construction process before superstructures
are built.

This can therefore be used to help drainage
on the site during construction.



HOW SU DS affects * For SUDS that are surface components, the levels, slopes
ConStrUCtion and soil structure are crucial for their performance.
. * Although SUDS can be installed early in a construction
pla nni ng? programme, they may have exposed surfaces, materials and
vegetation that are prone to clogging by mud and silt.

oy > %

Construction Activity Sediment Runoff Clogged SUDS




How SUDS affects
construction planning?

SUDS generally require the land they are
constructed on to be isolated from the
construction process to prevent damage.

Vegetated SUDS require the planting to be
sufficiently established before being used.



\4_ NO-GO ZONE:

WAINED FEATURES

Site Zoning Map

CONSTRUCTION ZONES

NO-GO ZONE:

NO-GO ZONE: - %
RETAINED FEATURES

RETAINED FEATURES



Hydraulic

Operational

[ ] Retention of
Features mapped?

Control

[ ] Maintenance of
Watercourses
planned?

Timing

[ ] Seasonality of
Planting in
schedule?

[ ] Trees / Habitats
fenced

[ 1 Prevention of
Pollution
(silt/chemical)?

[ ] Prevention of
Downstream Flooding
calculated?




Pre-construction

Before work starts, it is important to
have a full understanding of the site in
its predevelopment condition, what
needs to be constructed and how it will
be built.



Pre-construction

Before work starts, it is important to
have a full understanding of the site in
its predevelopment condition, what
needs to be constructed and how it will
be built.

* Full topographic survey




Pre-construction

Before work starts, it is important to
have a full understanding of the site in
its predevelopment condition, what
needs to be constructed and how it will
be built.

e Services information




Pre-construction %

Permission Required

Reference: TPO RefNo260
Descrition: T2 - Beech
Designation:Confirmed

b -
‘}'%}‘

Before work starts, it is important to
have a full understanding of the site in
its predevelopment condition, what
needs to be constructed and how it will
be built.

"
‘s,
L)
‘l
iy R - Ay £y
i .,
- (7
/".' % A
- o /‘a ) &
&3 o
* .
() 54
#

Permission Required

/] Sutton in Ashfield Church &
Market Place Conservation Area

e Protected features

09" " o



Pre-construction

Before work starts, it is important to
have a full understanding of the site in
its predevelopment condition, what
needs to be constructed and how it will
be built.

* Drainage information



Pre-construction

Before work starts, it is important to

have a full understanding of the site in £y 1 i
its predevelopment condition, what fRacty s S i

needs to be constructed and how it will
be built.

* Higher adjacent land




Pre-construction

Before work starts, it is important to
have a full understanding of the site in
its predevelopment condition, what
needs to be constructed and how it will
be built.

 |nfiltration information




Pre-construction

Before work starts, it is important to RN
have a full understanding of the site in i_,,:-;_);.:':' ,f’;;:;';"'
its predevelopment condition, what ey
needs to be constructed and how it will
be built.

e Historic Information

T
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Desighing SUDS

Based on site
characteristics and project
goals, SUDS components
can be selected. These
typically fall into four
categories:

Prevention Infiltration

Conveyance Storage




Living Roofs

Living roofs (often referred to as ‘green’ or ‘brown’ roofs) are rooftops planted with
vegetation and provide habitat for insects and birds.

They can be used to reduce the volume and rate of runoff. There are two main types:



Living Roofs

Intensive living roofs: a deep layer of soil (up to 1.5 m) to support a variety of plants such as flowers and
shrubs but requiring regular maintenance.




Living Roofs

Extensive living roofs: lightweight, often with shallower growing material, requiring little maintenance (e.g.
mosses, sedums, grasses, succulents and herbs).




Living Roofs

Roof type

Advantages

Disadvantages

Intensive (deep soil, irrigation system,
more favourable conditions for plants)

Allows greater plants/habitat diversity
Good insulation properties

Simulates wildlife garden

Diverse utilisation of roof

Heavy
Requires irrigation and drainage
Higher cost

Extensive (thin soil, little or no irrigation,
stressful conditions for plants)

Lightweight

Suitable for large areas and 0-30° slope
Low maintenance

Maore ‘natural’

Often does not require irrigation and
drainage

Limited choice of plants
Usually no access for recreation




Living Roofs

Blue roofs are specifically
designed to provide
attenuation of stormwater
by allowing water to be
held on the roof for a
defined period, before

slowly releasing the water
into the drainage system. \’ I
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Rainwater Harvesting

Clothes washing Toilet flushing

@ Car washing

Al e

Overflow

ﬁ i
] (| Well

AAL

To groundwater

Rainwater harvesting is the collection
of rainwater for use on site.

Water for use is normally collected
from roofs, and other impermeable
areas.

The water is collected in a tank,
treated where necessary and then
used as a supply of water.



Permeable Pavements

e

=
Reinforced grass

f

Loose laid gravel

Permeable pavements is different to
normal paving by allowing water to
soak through gaps to the subsurface
below.

The water can either soak into the
ground or can be collected by
collected in perforated pipes.



Permeable Pavements

Permeable joint

Permeable pavement et
allows infiltration of Open-graded Permeable
air and water bedding layer pavers
Open-graded _‘S&t
base course
M*Ff T - Open-graded sub-
--. ___..- base reservqir
——rr Underdrain
: (as required)
Uncompacted

subgrade soil {1f required)



Permeable Pavements

Porous asphalt/ Permeable Permeable Reinforced
porous concrete/ laying course jointing material grass/gravel
resin bound gravel

e

'\.‘_.'.
5=

3 -.
]
[ >

LS
-

e Optional upper e Porous/permeable e Permeable e Lower geotextile
geotextile structural layers foundation at formation

“““““““““““““““““““ e Subgrade (and subgrade
e Porous/permeable e Lower geotextile e Lower geotextile improvement layer if required)
structural layers

Optional

upper
geotextile

Porous/

| permeable

structural
layers
(if required)

geotextile
at formation

Subgrade



Permeable Pavements

Porous asphalt/ Permeable @ Permeable Reinforced
porous concrete/ laying course jointing material grass/gravel

resin bound gravel
A A

‘ Tw % o Optional
~ ezian = upper

Porous/

_ ®—permeable

o structural layer:
(if required)

- Permeable

~| foundation
(thickness
determined by
design)

| geotextile
at formation

e Optional upper e Porous/permeable e Perforated e Lower geotextile
geotextile structural layers drainage pipe at formation

— e o e e — o —— — = — — e e e e e e e — ———

e Subgrade (and subgrade
e Porous/permeable e Lower geotextile e Lower geotextile  improvement layer if required)
structural layers



Permeable Pavements

Porous asphalt/ Permeable  Permeable Reinforced

porous concrete/ laying course jointing material grass/gravel
resin bound gravel

11 L]y gLl

; Optional
(Casss] P : . | o—|Uppef
= = S ; - : i -—lgeotexile.
R I O S T T e e A SR B T I ey Porous/
3 y”“’; Se e\ 7— ctrrotura
m;|,@ — E‘:*Qh = iif require
b I i:f*J_—_ C 055 T o) > Permeab
Corety \l’ - ) \l,' foundatic
/ - 7+ | (thicknes
,\l, il;: | determin
design)
- __> o Perforati
- ~ | stesmmifg
e
s e - Lower
| geoloratle
—— al formatio
e Optional upper ¢ Porous/permeable e Impermeable flexible
geotextile structural layers membrane at formation

(and subgrade
¢ Subgrade layer if required)



Permeable Pavements

1x10°%to1x 1073 v v v

Permeability of subgrade
defined by coefficient of 1x10%t0o1 x 10°°® x v v
permeability k (m/s)

1x10"to1x 1078 x x (1) v

Highest expected water level within 1000 mm of
formation level

Pollutants present in subgrade x x v



Permeable Pavements

Typical Values of Coefficient of Permeability, K

5. Ne

S5oil type

Coefficient of

Drainage properties |

Permeability, K
Clean Gravel 10**to 107 Very Good

|

2 | Medium and Coarse sands 10" to 10* Good

3 Loose Silt, Fine sands 10* to 10 Fair

4 Dense Silt, Clayey Silts 10°% to 10 Poor

5 Silty clay, Clay 10°% to 10 Very Poor




Soakaways and Infiltration Systems

Infiltration components are used to
capture surface water runoff and
allow it to infiltrate (soak) and filter
through to the subsoil layer, before
returning it to the water table below.




Shrud planting i1 Lpace et ooen Mod Tree and shrub

]
) 2 multiple use planging

Il

[R8X ]"E'i'":"f ll" o Amenity grass

Perrmdabile: toosoil

Infiltrason



Pipe connected into cut-out in side of tank

— must allow clear water flow into Geocellular units Geotextile (with
soakaway, the pipe diameter must not be permeability greater than
obstructed by the plastic framework on that of the surrounding soil)
the side of the tank
Effective pre-treatment Inspection/access Backfill to suit design loads
(catchpit as a minimum for chamber or pipe and pavement design

roof water) requirements

Beddlng Iayer and backflll to sLut : Bt
» structural design (ie adequate angle of frlctlon)‘ A4

i 5 P e
~- EE

---- - R_-'-.T:"

« drainage design (ie permeability greater«than a; % 15 w_d,, & b
that of the surrounding soil ; AW AN N
gaunging =ai) : ﬁ:ﬁhs@%f-eﬁ‘}sn

~ Examples: PR T,

) : U . = W= =) 2on s | Mlnimumlm(to
I%p;iﬁézrgr?:\fglnai -k 1 —> e —) groundwater table)

. 4—40rnrn aggregate in accordance with BS7533-13



Rain Gardens

A rain garden is a shallow,
landscaped depression designed to
capture, slow, and filter rainwater
runoff from roofs, driveways, roads,
and other hard surfaces.



Paved edge

Disconnected
o i pee

Planting sultable to
range of conditions

Permeablie topsail

Cobbles Dished channel

infiltration



Swales

Swales are shallow, flat bottomed,
vegetated open channels designed to
convey, treat and often attenuate
surface water runoff.



Treatment Flow depth below
event height of vegetation




(ew 4 eu8] Asalnom) (uung uvowns Asalnod)

1




Filter Drains

A filter drain is a trench-based
drainage system, typically filled with
gravel or other porous materials, and
equipped with perforated pipes that
help collect, filter, and redirect
surface water runoff.



---------------
---------------

Stone fill

Infiltration



Detention Basins

A detention basin is a type of
stormwater management facility
designed to temporarily store and
control the release of stormwater
runoff.

A detention basin only holds water
for a short period (typically a few
hours) before it is gradually released
to prevent flooding and erosion
downstream.



‘Optional marshy
area and/or
permanent pool
with aquatic bench
(for additional
treatment)

.

PR
Erosion control
(if required)

gl e i

Permeable berm material
(optional)

Design water level
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Retention Basins

A retention basin is a type of
stormwater management facility
designed to temporarily store and
manage excess stormwater.

It holds water for an extended period,
allowing it to slowly release or
infiltrate into the ground, reducing
flood risk and improving water
quality.



Wetlands

Ponds and wetlands are features with
a permanent pool of water that
provide both attenuation and
treatment of surface water runoff.



Technique Water Biodiversity Amenity Maintenance

Quantity
Green Roofs  Urban Areas  Medium Medium High Medium High Medium
Rainwater Residential & Low High Low Low Medium Low
Harvesting Commercial
Permeable Roads / Car High Medium Low Low Medium Low
Pavements Parking
Soakaways Gardens & Medium Medium Low Low Low Medium
Small Sites
Infiltration Roadsides & High Medium Low Low Medium Mediun
Systems Car Parking
Swales Roadsides & High Medium Medium Medium Low Low
Car Parking
Rain Gardens Urban Areas  Medium High High High Medium Medium
Retention Large Scale High High High High High High
Basins Projects
Constructed Large Scale High High High High High High

Wetlands Projects




Most suitable SuDS components

Integrated buildings

Streetscapes

Public realm and
open space

High density

green roofs
rainwater harvesting.

permeable paving

road-side bioretention
COMmMponents.

permeable paving and
underground storage

rills and channels
hardscape pools
micro-wetlands or

Development settings

Medium density

green roofs
rainwater harvesting.

road-side swales
permeable paving

road-side bioretention
Components

filter strips.

micro-wetlands or
bioretention components in
squares, courtyards or hard
paved spaces

open space integrated ponds
and wetlands.

L ow density

green roofs
rainwater harvesting.

road-side swales
permeable paving
road-side bioretention.

ponds and wetlands
swales.

bioretention components in
sguares, courtyards or hard
paved spaces.



=
o

Urban sguare with permeable paving

Retention pond with integrated seating _
Rill within pedestrianised shopping street

Brown roofs within town centre

Rain garden/planted bioretention element

Green roofs

Roof gardens

Permeahle paving within street

Bioretention tree pits within square

1
2
3
=
=
[
7
8
9

Figure 4.6
SuDS in a high density development setting




Key

1 Filter strip and retention pond within
residential sguare

2 Permeable paving within residential
street/mews

3 Roadside bioretention tree pits

4 Gravel/permeable surfaces within
residential square

5 Green roofs
& Roof gardens

7 Rainwater collection from roofs in front
rain gardens/ water butts

Figure 4.7

SuDS in a medium density development setting



Key
1 Wetland areas within large open space

Permeable paving within residential
street/ mews

3 Natural waterway
4 Green roofs

Rainwater collection from roofs in front
rain gardens/water hutts

Rainwater harvesting
Roadside swale

Figure 4.8

SuDS in a low density development setfing



Urban park

» water body collects runoff from
peripheral public realm and roofscape

» treats runoff

» exceedance event detention

» tree planting

Podium deck
» geocellular storage
» pervious surfaces (hard and soft)
= rain event features

Civic street
= bioretention areas

» tree planting

» pervious footways

» exceedance channel
» underdrained swale

Low density housing

» on plot rainwater harvesting
and rain gardens

= pervious surfaces

» bioretention and tree planting

» pervious footways

» underdrained swale

.l ~ Car park
. » exceedance zone

: » detention basin along boundary
» tree planting and bioretention

» pervious parking bays

~ Urban square

» tree trench attenuation
» pervious surfaces

= rain event water feature

Medium density housing

» inverted profile streetscape with
Green way surface cﬁannef conveyance

» collects surface water runoff » community rainwater harvesting
» exceedance zone » roof terraces and gardens with

» pervious surfaces attenuation




Nutrient
Neutrality

Plans for 50 affordable homes close to a special
conservation area have been put on hold over concerns
about water quality.

Swansea council had been due to determine the Housing project haltEd over

application for Penyrheol, near the Loughor Estuary, which .

is part of a special area of conservation (SAC), but Natural pOllUthH concerns
Resources Wales (NRW) issued advice about the effects of

nutrient pollution on SACs.



Nutrient Neutrality

Nutrient Neutrality is the
requirement that new
developments cause no
net increase in
Phosphorus (P) or
Nitrogen (N) entering
protected water bodies.




Nutrient Neutrality

Applies to any
development resulting
in @ net increase in
population served by a
wastewater system,
specifically overnight
accommodation.




Does the proposal
involve overnight

N ut ri ent accommodation?
Neutrality

Does it increase
population served
by wastewater?

Nutrient Neutrality

Applies




Nutrient
Neutrality

Nutrient neutrality is applicable in
Wales to developments with nutrient
discharges into affected designated
sites.
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Phosphorus-impacted
Rivers (Temacotta)




Nutrient
Neutrality

Nutrient neutrality is applicable in
Wales to developments with nutrient
discharges into affected designated
sites.
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Nutrient Budget
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Neutrality in Perpetuity

To achieve neutrality, the nutrient load
created by new occupants must be offset.

Mitigation measures must be legally
secured for the lifetime of the development,
typically defined as 80-125 years,



Mitigation Hierarchy

Mitigate Mitigate Purchase
On-Site ~ Off-Site Credits
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Flood Risk
Mandate

Nutrient
Neutrality Rules

Integrated SuDS Strateqy

Endorsed by Natural England,
Defra, and CIRIA.

Mechanism: Removal of
Nitrogen and Phosphates before
water leaves the site.
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The Rewilding Approach
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New
Treatment
Facilities




Time Lag Challenge

House Construction
Complete & Occupied.
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' Nature-based solutions
are biological. They need

time to grow before
. achieving full nutrient
removal rates. |

' Development generates "
waste immediately upon
occupation, often before

- the wetland is ready.

Wetland Mitigation

pliance Gap

Fully Mature. {{W-=\1/

 The Solution:

' Deployment of
‘Bridging Measures’ to
cover this specific

~ operational gap.
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