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1.0 Introduction.

1.1 The site will be the subject of a Planning Application by Peter Humphreys
Associates Ltd.,, 30 Old Market , Wisbech, Cambs, PE13 1NB for 2 No. semi -
detached two storey dwellings with sleeping accommodation of the first floor.
The site is located to the east of 259 Bridge Road, Sutton Bridge, Lincs,

PE12 9SL. Access to and from the site is off Bridge Road, Sutton Bridge no
problems are envisaged with both access and egress of the site. (Appendix 5/6)

1.2 The site is located to the west of Sutton Bridge settlement with existing
residential dwellings to the immediate west and opposite, agricuitural land to the
south and east . (Appendix 5/7)

1.3 As required the site now has to comply with the National Planning Policy
Framework (NPPF), Section 10 “Meeting the Challenge of Climate Change,
Flooding and Coastal Change” and Section 1, “Flood Risk”, within the Technical
Guidance to the NPPF document. A Flood Risk Assessment has been prepared to
comply with the requirements of the NPPF, the South Holland District Council and
the Environment Agency (EA) that the development is within such guide lines.
{(Appendix 8)

1.4 The Environment Agency has been contacted to gain their advice and
information on particular points relating to the Flood Risk Assessment. The site is
identified as being within Environment Agency Flood Zone 3a a passive flood zone
protected to the 1 in 200 year service level. The site is within the South Holland
Iinternal Drainage Board (SHIDB) District, a Boards Main Drain is identified as
being to the south west of the development site. (Appendix 1/2)

1.5 Contact has been made with the South Holland District Council (SHDC)
Planning Department and information has been gained with regard to the South
East Lincolnshire Strategic Flood Risk Assessment document March 2017
commissioned by the SHDC. (Appendix 7)

1.6 Engineering Support Practice Ltd was appointed in September 2018 to
undertake the Flood Risk Assessment for the site



2.0 Location.

2.1 The development site is located adjacent 259 Bridge Road, Sutton Bridge,
Lincs, PE12 9SL it being placed to the west of Sutton Bridge settlement in close
proximity to existing residential dwellings. The site is currently an amenity area
utilised in connection with a commercial car servicing business. (Appendix 5/6/7)

2.2 The site location and the extent of the area and the general development area
are shown on the enclosed plans. (Appendix 5/6) Map Ref., TF42SE
546395,321871.

2.3 The site is located within the South Holland Internal Drainage Board District
and is within the South Holland District Council Planning Area. It is shown to he
within the indicative Environment Agency (EA) Flood Risk Zone 3a. A South
Holland IDB., Main Drain is located to the south west of the site. {Appendix 2)



3.0 The Site, Sequential and Exception Tests.

3.1 The site is currently an amenity area to the east of 259 Bridge Road, Sutton
Bridge utilised in connection with a commercial car servicing business. The site
will be subject to a planning application for a proposed development of 2 No.
semi-detached two storey dwellings with sleeping accommodation on the first
floor. Access will be via the adjacent highway Bridge Road, Sutton Bridge.

3.2 The area of the development site is restricted to that as detailed on the
enclosed plans and is bounded to the north by Bridge Road, the east and south by
open agricultural ground, the west by existing residential development. The site
area is of 0.0625ha. (Appendix 6)

3.3 The proposed development site is as detailed on the enclosed plans
(Appendix 6) photographs of the site are within the report. {Appendix 7)

3.4 The site is not within the bye-law distance of any South Holland Internal
Drainage Board “Main Drain”, (Appendix 4/5)

3.5 Sequential Test.

3.5.1 The site is located within close proximity to the Sutton Bridge settilement
boundary as designated min the by the South Hoiland District Council Local
Development Plan. However it is also located within the Environment Agency
Flood Zone 3a and therefore as required by the National Planning Policy
Framework (NPPF) and Technical Guidance document and the South Holland
District Council has to be subject to the Sequential Test. (Appendix 3/9) The
Exception Test will also be applied.

3.5.2 The Sequential Test requires that development is directed to the least
vulnerable ground it being in Flood Zones 1 and or Flood Zone 2. This proposal is
within Flood Zone 3a and therefore the sequential test has to be applied.
(Appendix 8/9)

3.5.3 The South Holland District Council Planning Officer Lucy Buttery was
contacted and the area of search over which to confine the Sequential Test
determined. The confines of the Sutton Bridge settlement was agreed, for ease of
enquiry however the larger post code area PE12 was considered and provided one
alternative option of land availability. This area is considered unsuitable because
of its size and that it is located in the same Flood Zone 3a, no lesser a flood zone
than the proposed site, therefore it is suggested that the location adjacent 259
Bridge Road is to be preferred, therefore passing the Sequential Test.(Appendix 7)



3.6 Exception test.

3.6.1 The development is that of constructing 2ZNo. semi - detached two storey
dwellings with sleeping accommodation on the first floor, it being located within
close proximity to the Sutton Bridge settlement boundary and immediately
adjacent existing residential dwellings being positioned in Flood Zone 3a. plus
climate change, a defended flood plain. (Appendix 2)

3.6.2 The Flood Zone 3a high probability, definition within Table 1 : Flood Zones of
the NPPF Technical Guidance document (Appendix 9) indicates that “More
vulnerable uses should only be permitted in this zone if the Exception Test is
passed” The proposed development is, within Table 2 : Flood Risk vulnerability
classification of the NPPF Technical Guidance document, one of the “More
Vulnerable” type “bullet point 3” {Appendix 8)

3.7 To pass the Exception Test, NPPF Clause 102, states, (Appendix 8)

3.71. “It must be demonstrated that the development provides wider
sustainability benefits to the community that outweigh flood risk, informed by a
Strategic Flood Risk Assessment where one has been prepared.”

3.7.2 A site specific flood risk assessment must demonstrate that the
development will be safe for its lifetime taking into account the vulnerability of its
user without increasing fiood risk elsewhere and where possible will reduce flood
risk overall. ¢

3.7.3 The development is being placed within an existing community that enjoys a
full range of social and community services including commercial shops, public
education facilities, and public transport services to adjoining main conurbations
together with employment opportunity and will therefore only provide
sustainability to the area and its facilities. Additionally sustainable methods of
heat source will be utilised and rain water harvested where possible.

3.8 This Flood Risk Assessment demonstrates that the development meets the
requirement relating to the safety of the development for its lifetime and its users
and does not increase flood risk eisewhere.

3.9 The development therefore complies with, NPPF Clause 102, and passes the
Exception Test.



4.0 Existing flood alleviation measures.

4.1 The site is located within close proximity to the Sutton Bridge west
settlement boundary and is within the South Holland District Council
administrative area and within the South Holland Internal Drainage Board District
(SHIDB) {(Appendix 5/7)

4.2 A SHIDB. “Main Drain” exists to the south west of the site and provides a
general drainage service to the whole of the localised catchment. The
development will not be within the Boards 9m. bye-law distance of the “Main
Drain” water course. (Appendix 3/5)

4.3 The existing standard of drainage within the South Holland IDB District is
capable of dealing with the 1 in 100 year fluvial event and confirmation of this has
been noted on the IDB internet web site. (Appendix 3) Inspections of the
appropriate watercourse indicate that a minimum of 0.9m free board is available
within the Boards systems and is compatible with the Department of Environment
Food and Rural Affairs target of services for agricultural land and residential
areas.

4.4 The South Holland IDB. maintains their “Main Drains” on an annual basis and
when required improvements works are carried out to these watercourses to
ensure that a high level of services is maintained. The site is therefore considered
to be at a low risk of flooding from the Boards watercourses. The area is
considered to be at a low risk of flooding from the Internal Drainage Board
systems. (Appendix 3)

4.5 Those tidal defences which are provided by the Environment Agency i.e.,
those provided along the frontage of the Tidal River are designed to cope with the
1 in 200 year tidal event as required under NPPF. The level of these defences is
set at + 6.3 m.ODN. for hard defences and +7.0 m.ODN. for earth embankments
and this therefore provides protection for the current requirements.(Appendix 1/2)

4.6 The current maintenance standard adopted by the Environment Agency for the
tidal defences and those of the South Holland IDB. for its “Main Drains” is such
that it could be considered to be of high standard and meet with those
requirements that would ensure that the level of service is retained and
maintained into the future such that it is able to cope with climate change.

4.7 The site area is not served by Anglian Water Public Sewers and therefore it is
the intention that the development will discharge effluent to a bespoke treatment
plant and discharged to drainage field designed to BRE 365 standards. The
surface water discharges are intended to be dealt with applying the Sustainable
Urban Drainage Systems (SUDS) principles installation of water butts and soak
aways, being utilised as required, in the hierarchal listings for Sustainable Urban
Drainage Systems (SuDs) adoption and designed to BRE 365 standards.
{Appendix 4/5/6)



5.0 Potential sources of flooding.

5.1 There are five potential sources of flooding which are identified as a result of
this assessment.

a) Local failures or blockages of the Boards “Main Drains®.

b) The 1 in 100 year fluvial event being exceeded in the Internal Drainage Board
Main Drain.

c) The 1 in 200 year tidal event being exceeded which would cause overtopping
or major failure of the Tidal Nene Defences.

d) Pluvial Flooding of the site.
e) Ground Water Flooding of the site.
5.2 The probability of flooding from source:

a) is low owing to the high maintenance standards being achieved and managed
by the South Holland IDB. The system which is used to service this particular
area is one that has been maintained at a high standard over the past and thus
this together with inspections applied to the Boards area enhances the protection
provided. (Appendix 3)

b) Should the 1 in 100 year fluvial event be exceeded the flood water would take
up the available freeboard within the Boards watercourse and should this be
exceeded flood water will extend into the lower agricultural land and therefore
the maximum height which can be obtalned at the Proposed Site would be below
that of the adjacent site levels, therefore NPPF is adhered to.

c¢) The Tidal Defences protecting the area were improved following the 1978 and
2013 Tidal Surge events and currently provide protection against the 1 in 200 year
tidal event. However these defences are at such a height that they will not fully
protect against climate change, overtopping at the year 2118. The development
site being some 1.40 kilometres west from the main area of tidal defence of the
River Nene would be at a low risk of flooding from any such over topping which
would occur over a small period of time during the tide cycle curve and be readily
absorbed into the south Holland Internal Drainage Board systems. (Appendix 2/5)



c.1 Tidal Hazard mapping data has been acquired from the Environment Agency
and is as follows:

Taking due regard of a breaching of defences in the year 2115 coincident with a
0.1% event (1 in 1000 year ) provides factors for,

1. Max Hazard, Between 0.75 and 1.25 “Danger to some”.
2. Max Depth, 0.25m. - 0.50m. and 0.50m. - 1.0m.
3. Max Velocity, 0.0m/s - 0.3./s

Therefore the appropriate mitigation measures if entirely based on the THM data
would be to raise the finished ground floor level (FGFL) to 0.5m. abhove adjacent
ground levels. However to accord with the South East Lincolnshire Flood Risk
'.:5..:_ 'l.'.:-."_i': -'..": Jice ine .Z 1 -"'.-."" -:" rouna '.': 20Or i1evel ¥ :-. oe Sel 1:UIM dDoOvVe L

adjacent ground level. with 0.6m. of flood resistance measures ie., removable
flood gates to all entrances, above FGFL. and flood resilience measures to all
service entrances and internal structure applied to a height of 0.6m. above

FGFL. (Appendix 2)

d} Pluvial Flooding of the site is not expected owing to the topographical terrain
falling generally away from the dwelling towards the agricultural lands east and
south and thence SHIDB water course, this together with the proposal to raise the
FFL. 1.0m. above the adjacent ground level will greatly reduce the risk of flooding
by such a method .

e} Ground Water Flooding is not expected as again any discharge emanating from
the ground will migrate to the lowest areas of the site, no artesian effects are
evident on the existing land use profile.

5.3 To ensure protection from any future extreme rainfall events it is
recommended that the Finished Floor Level {(FFL) is placed 1.0m. above the
general site ground level together with incorporating flood resilience measures
into the dwelling design to a height of 600mm. above the finished ground floor
level. (Appendix 9)

5.4 The existing tidal defences together with the fluvial defences are such that
providing maintenance of them remains to the current standard any event in
excess of the protection standard would provide minimal over spilling and
therefore since the over topping by the Tidal River would be of a small duration, it
and that of the on-line storage would be available to absorb such impacts, it is
considered that this would not adversely affect the site. (Appendix 2/3})

5.5 With regard to the Internal Drainage Board system again considerable
protection is provided within the maintenance standard adhered to by the Board
throughout its water courses.



6.0 Extent of known flooding.

6.1 It is understood that minor flooding of the surrounding land took place during
the 1953 tidal flood event when the tidal river were overtopped in the adjacent
reach of the Tidal River Nene. There is however no evidence of any further
flooding since that time as flood defences were improved following 1953. Also no
flooding took place during the 1978 and 2013 tidal events and defences were
again raised to a higher standard. Which today are considered to be appropriate
to provide a 1 in 200 year protection and duly protected the South Holland IDB
area at the time of the 5" December 2013 extreme tidal event. (Appendix 2/3)

6.2 Despite the heavy rain fall periods in 1978, 1998, 2000 and 2008 the area did
not suffer flooding but this is perhaps a reflection on the high level of service and
maintenance provided by the IDB,.

6.3 Therefore taking into account the fore mentioned situations it can be
considered that the Environment Agency and the Internal Drainage Board systems
currently meets and provides protection to this site to the 1 in 100 year fluvial
event scenario and the tidal defences provide protection to the 1 in 200 tidal
event, therefore the site is compliant with NPPF requirements and appropriately
placed to withstand future events taking into account climate change.



7.0 Probabilities and trends of flooding.

7.1 The probability of this development site flooding from the local Internal
Drainage Boards system is low. It should also be noted that despite being placed
within the Flood Zone 3a area on the Environment Agency flood risk map the site
is protected by the Tidal Defences on the River Nene frontage and it is deemed
that these defences provide the necessary 1 in 200 year tidal event protection
and therefore this complies with NPPF. It should be noted that climate change
and sea level rises will take place over the next 100 years however such over
topping levels will not adversely affect the site because the over topping would
be very small duration and contained within the existing protection systems in
and around Sutton Bridge and surrounding catchment and those provided by the
IDB. {Appendix 2/8)

7.2 Taking due regard of the suggested figures for sea level rise in NPPF
Technical Guidance document indicating a rise in the rate of change of increasing
tide levels such that it is indicated that the 1 in 200 year surge by the year 2118
would be +1.22m.ODN. above that of today ie., +7.30m.AODN. Should this be the
case it is almost certain that appropriate measures to improve the level of service
to the developed areas of catchment adjacent the River Nene Wishech reach
would be implemented and maintain the required standard of protection currently
enjoyed. (Appendix 1/2)

7.3 The probability of the site flooding from the Tidal River Nene is technicaily
remote because of the existing standard of defences which provide the 1 in 200
year tidal event level protection and are some 1.40km. to the east of the
development site any such major failure or overtopping of defences because of
the distance would offer little or no effect on water levels on the adjacent
proposed site. (Appendix 5)

7.4 If under extreme conditions the level of fluvial flood water rose in the IDB’s
system this would not be of a sudden nature and it is probable that sufficient time
would be available to take precautionary actions to [imit the extent of the
potential flood event. The placing of the FGFL. at 1.0m. above the adjacent ground
level, together with providing demountable floodgates up to 600mm. above the
FGFL., together with flood resilience measures to a height of 0.6m. above the
FGFL. will provide mitigation against an extreme flood event.(Appendix 10)

7.5 It should be noted that the water levels of the drainage channeils throughout
the area will tend to rise as a result of the impacts of climate change however the
existing system of defences together with the protection provided by the adjacent
flood plains will provide mitigation.



8.0 Impacts of flooding.

8.1 1t is considered that there are no significant impacts of flooding to be
anticipated for the proposed site bearing in mind the protection provided by the
Environment Agency and the South Holland IDB. drainage systems. The
development site is at a level which is above the 1 in 100 year fluvial event and
protected to the 1 in 200 year level of service by the existing tidal defences.

8.2 To ensure protection against failure of the tidal defences and extreme rainfall
events it is recommended that the Finished Ground Floor Level (FGFL) of the
proposed development will be set 1.0m. above the adjacent ground level with
flood resistance measures applied to a height of 0.6m. above the finished ground
floor level and flood resilience measures installed to a height of 0.6m. above the
FGFL.

8.3 No increased flooding risk is expected as a consequence of the proposed
development.



9.0. Residual Risks - Extreme Event.

9.1 Residual risk from extreme events to this site is low despite being in EA Flood
Zone 3a. The protection afforded by the Tidal Flood Defences of the River Nene
and maintained by the Environment Agency are of such a high standard that it
could be considered highly unlikely for a catastrophic failure to take place and
adversely affect the development site. During an extreme event the current
system of monitoring together with communication systems would provide
warning to the development area of any likely flooding that would occur do to
back flows in the Internal Drainage Boards Drainage system owing to inundations
by tidal waters.

9.2 The protection afforded by the South Holland IDB. is compliant with NPPF, it
must bhe recognised however that this protection will be eroded owing to climate
change but due consideration must be given to the fact that the IDB. continue to
monitor the situation. (Appendix 3/8)

9.3 Taking into account the climate change assessment, that there will be an
increase in flows of 20% up to 2050 and beyond, it is still feit that no increase
flood risk will occur on the development site.

9.4 Although within the Environment Agency Fiood Zone 3a classification the site
is as said to be at a medium to low risk of flooding due to the current standards of
drainage and flood defence maintenance levels. The site is not located within a
Tidal Functional Flood Plain and is protected to a 1 in 200 year standard and
therefore can be considered to be in a passive flood plain area it is also adjacent
to the IDB. Main Drain which is maintained and held at to a high standard of
service.

9.5 It is considered that there is no risk of flooding to adjoining properties as a
consequence of this proposed development site. The surface water discharges
being discharged into a Sustainable Urban Drainage System principled installation
will reduce the pluvial flood risk to the site and surrounding residential properties.

9.6 In the extreme event of a serious blockage of the watercourse downstream
within the Internal Drainage Board system or the over topping of the tidal
defences protection would be afforded by the existing flood storage which is
within the existing system of the Boards main drains. Should major events occur
it is expected that flood warnings given by the Environment Agency and the
Internal Drainage Boards would be forthcoming and it would be expected that any
occupancy during the period would take appropriate action as recommended by
the South Holland District Council (SHDC) Emergency Action Plan. A Flood
Emergency Preparedness Plan should be prepared and agreed with the
Emergency Planning Department of the SHDC. to ensure guidance during notified
flood emergency events. (Appendix 7)

9.7 It is recommended that the residents sign up to the Environment Agency
“Direct-line Flood Warning” to ensure timely notification of any adverse flood
risks.



10.0 Sustainable Urban Drainage (SUDS) and Water Frame Work Directive.

10.1 The South Holland District Council SFRA. (Appendix 7) requires that a
sustainable method of dealing with surface water run-offs is adopted on site
together with due consideration of the Water Framework Directives to ensure that
the over- arching environmental issues are dealt with and that no dis-benefits are
created by the proposed development. (Appendix 8/9/)

10.2 The site being of a minor development size allows , subject to confirmation,
the extensive installation of soak aways to deal with surface water run-offs in a
traditional SuDs methodology. The usage of such soak aways usage will be
confirmed, when appropriate, using BRE 365 infiltrations test regulations for
design purpose and combined with additional SuDs compliant requirements such
as water butts and permeable surface access drives and highway. (Appendix 4)

10.3 An bespoke effluent treatment plant and drainage field will be installed to
accept the effluent discharge the system designed to meet the numbers of
occupants and to BRE 365 standards.



11.0 Conclusions and recommendations.

11.1 As a result of the assessment the following conclusions and
recommendations have been reached.

11.2 The proposed development site being in Environment Agency Tidal Zone 3a
is not considered to be in a Functional Tidal Flood Plain, it is located in the
Passive Flood Plain protected by existing tidal defences to a 0.5% standard.
Therefore development is allowable in this zone providing the “Sequential and
Exception Tests” are passed as required in the MNational Planning Policy
Framework document. (Appendix 2/7/8/9) As a consequence of this document it is
considered that these items have been successfully complied with.

11.3 The site is located within the South Holland Internal Drainage Board District
and the standard of drainage provided at this site is suggested to be greater than
a 1 in 100 year fluvial protection, thus complies with the 1 in 100 year NPPF
compliant event and this accords with the DEFRA guide lines for urban
development. The Board’s watercourses have been designed to provide a
freeboard (the distance between land level and the level of water in the
watercourse) of 0.9m. above the water level of a 1 in 50 year flood event to the
lowest land levels in the district.

11.4 Attention is drawn to the predictions for sea level rise by the year 2118,
which is the period over which the assessment must extend, this indicates that a
surge tide of the 1 in 200 year event type, by that date, could reach

+ 1.22m. above the current day 1 in 200 year extreme tidal event, a level of
+7.30m.AODN. This is clearly beyond the capabilities of the current defences to
provide protection to the developed area up to the 1 in 200 year standard . It is
therefore assumed that appropriate measures will be taken to ensure that the
correct standard is retained for the area. {Appendix 8/9)

11.5 Tidal Hazard mapping data(Appendix 2) has been acquired from the
Environment Agency and is as follows:

Taking due regard of a breaching of defences in the year 2115 coincident with a
0.1% event (1 in 1000 year ) provides factors for,

1. Max Hazard, Between 0.75 - 1.25 “Danger to some” and 1.25 and 2 “Danger to
most”

2. Max Depth, 0.25m. - 0.50m. and 0.5m. - 1.0m.

3. Max Velocity, 0.0m/s - 0.3./s



11.5.1Therefore the appropriate mitigation measures are recommended to be the
raising of finished ground floor level (FGFL) to 1. Om., n accordance with the
South East Lincolnshire Flood Risk Standing Advice, above adjacent ground levels
with 0.6m. of demountable roodgates to all pedestruan entrances as flood
resistance measures ahove FGFL. together with flood resilience measures, non-
turn valves to all service entrances, together with internal structure protection
applied to a height of 0.6m. above FGFL. SAFE REFUGE, should a breaching

incident arise, is available on the first floor. (Appendix 2/5)

11.6 The area is not served by Anglian Water Public Sewers and therefore it is the
intention that the development will discharge effluent to a bespoke effluent
treatment plant and drainage field designed to BRE 365 standards.(Appendix 4)

11.7 The site being of a minor development size allows , subject to confirmation,
the extensive installation of soak aways to deal with surface water run-offs in a
traditional SuDs methodology. The usage of such soak aways usage will be
confirmed, when appropriate, using BRE 365 infiltrations test regulations for
design purpose and combined with additional SuDs compliant requirements such
as water butts and permeable surface access drives and highway. (Appendix 9)

11.8 To ensure full mitigation against extreme rainfall events and or extreme
flood events the proposed finished floor levels (FFL) should be raised 500mm.
above the adjacent ground level with flood resilience measures installed up to
1m. above the FFL. (Appendix 2)

11.9 Additionally it is also suggested that occupants must be made aware of
Emergency Procedures that reflect the importance of the safety of the public and
be supplied with a Flood Emergency Preparedness Plan agreed with the South
Holland District Council (SHDC) Emergency Planning Department to assist and
direct residents actions during a flood emergency event. It is felt that it would be
appropriate for the owners to ensure that they are fully conversant with the Flood
Warning Systems of the Environment Agency, the SHDC. “District Emergency
Procedures” and to familiarize themselves with the location of the South Holland
iDB. Office, this will enable access to information on any Heavy Rainfall Events
and or Flood Events increasing the risk of flooding to the development area. The
residents / owner should register with the Environment Agency (EA) to receive the
“Direct Line Flood Warnings” service to provide notification of extreme fluvial and
tidal events.
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Lucy Buttery Our ref: AN/2018/128270/01-L01
South Holland District Council Your ref: H18-1048-18

Planning & Development

Council Offices Priory Road Date: 28 November 2018
Spalding

Lincolnshire

PE11 2XE

Dear Lucy

Proposed pair of semi-detached houses
Land East: Bridge Auto's Bridge Road

Thank you for referring the above application on 14 November 2018.

Environment Agency position
In the absence of an acceptable Flood Risk Assessment (FRA) we object to this
application and recommend that planning permission is refused.

Reason

The submitted FRA (ref: November 2018, prepared by B VW Hornigold, and saved on
LPA website 13 November 2018) does not comply with the requirements for site-
specific flood risk assessments, as set out in paragraphs 30 to 32 of the Flood Risk
and Coastal Change section of the planning practice guidance. The FRA does not
adequately address the development's flood risks.

The FRA correctly assesses flood depths of 0.5-1.0m on site, however, it does not
state that finished floor levels will be set 1m above ground level in accordance with
South East Lincoinshire Flood Risk Standing Advice.

Overcoming our objection
To overcome our objection, the applicant should submit a revised FRA which
addresses the point highlighted above.

If this cannot be achieved, we are likely to maintain our objection. Please consult us
on any revised FRA and we will respond within 21 days of receiving it

If you are minded to approve the application contrary to this advice, we request that
you contact us to allow further discussion and/or representations from us in line with

Environment Agency

Nene House (Pytchley Lodge Industrial Estate).
Pyichley Lodge Road. Kettering. Northants. NN15 6JQ
Email: LNplanningf environment-agency.gov.uk

Customer services line. 03708 506 506
Cails lo 03 numbers cost the same as calls lo standard
geographic numbers (i.e. numbers beginning with 01 or 02).

Cont/d ..



the Town and Country Planning (Consultation) (England) Direction 2009.

Should you require any additional information, or wish to discuss these matters
further, please do not hesitate to contact me on the number below.

Yours sincerely

Mrs Sharon Nolan
Sustainable Places Planning Adviser

Direct dial 020302 53525
Direct e-mail sharon.nolan@environment-agency .gov.uk

End 2



Ben Hornigold

From: PSOWN [PSOWN@environment-agency.gov.uk]

Sent: 04 October 2018 15:11

To: ben. hornigold@btinternet.com

Cc: Lincs & Northants, Customer Enquiries

Subject: RE: Proposed development site Bridge Road, Sutton Bridge,Lincs. CNN/ 2018/ 99835
Attachments: CCN_2018_89835.pdf

Dear Ben

Enquiry regarding flood risk information for Bridge Road, Sutton Bridge
Thank you for your enquiry which was received on 10/09/18

We respond to requests under the Freedom of Information Act 2000 and Environmental
Information Regulations 2004.

| enclose Product 3 and 8. Please refer to Open Government Licence which explains the
permitted use of this information.

| hope the attached meets your requirements. If you have any questions, however, please contact
this office using the telephone/e-mail details below.

Kind regards

Sarah Curl
Partnerships and Strategic Overview Officer | Lincolnshire and Northamptonshire | Welland and Nene
Environment Agency | Nene House, Pytchley Road Indusirial Estate, Pytchley Lodge Road, Kettering, NN15 640

sarah. curi@environment-agency. gov.uk
External: 020 847 49385 | Team Dial: 020 302 53535

We're committed to providing excellent customer service and would appreciate your feedback.

Were you happy with the service you received today?

From: Lincs & Northants, Customer Enquiries

Sent: 18 September 2018 14:05

To: ben.hornigold@btinternet.com

Cc: PSOWN <PSOWN®@environment-agency.gov.uk>

Subject: FW: Proposed development site Bridge Road, Sutton Bridge,Lincs. CNN/ 2018/ 99835

Dear Ben,
Product data for site at 259 Bridge Road, Sutton Bridge, 5palding, PE12 95L

Thank you for your request for flood risk data of 10 September 2010.



We have passed your request to our Partnerships and Strategic Overview Team who will assess what information is
available and most relevant to your site. They will confirm this and provide the data in their final reply. The data
provided will usually be a praduct 3, 8 or a combination of the two, piease see below for definitions:

¢ Product 3: Basic Flood Risk Assessment Map, including flood zones, defences and storage areas,
statutory main river designations and some key modelled flood levels and flows

¢ Product 8: Flood Defence Breach Hazard Map including, maximum flood depth, maximum flood
velocity, maximum flood hazard

Under Freedom of Information we have up to 20 working days to send the information to you. However we will aim
to provide a response to you before this time but you can expect to receive the data by no later than 08 October
2018.

If you have any queries in the meantime, please do not hesitate to contact me.

Regards
Nigel Cooper
Customers and Engagement Officer

Lincolnshire and Northamptonshire Area
Environment Agency

= Ceres House, Searby Road, LINCOLN, LN2 4DW
® 02084749704

® 49704 (Internal)

® 07879435031

From: Ben Hornigold [mailto: ben.hornigold@btinternet.com]

Sent: 10 September 2018 15:50

To: Enquiries_EastAnglia <Enguiries FastAnglia@environment-agency.gov.ulk>
Subject: Proposed development site Bridge Road, Sutton Bridge,Lincs.

Hi,

Please see location plans of the above, could you please provide details of EA flood risk protection assets serving the
area and products 4/ 8.

Best regards, Ben.



Our ref: CCN/2018/99835
Ben Hornigold
ben.hornigold@btinternet.com Date: 4 October 2018

Dear Ben
Provision of Flood Risk Information for Bridge Road, Sutton Bridge.

Thank you for your request to use our flood risk information in the development of the Flood
Risk Assessment (FRA) for the above site. The information is set out below and attached. it
is important you read any contextual notes on the maps provided.

We aim to review our information on a regular basis, so if you are using this data more than
twelve months from the date of this letter, please contact us again to check it is still valid.

Flood Map
The attached map includes the current Flood Map for your area. The Flood Map indicates the

area at risk of flooding, assuming no flood defences exist, for a flood with a 0.5% chance
of occurring in any year for flooding from the sea, or a 1% chance of occurring for fluvial (river)
flooding. It also shows the extent of the Extreme Flood Outline which represents the extent of
a flood with a 0.1% chance of occurring in any year, or the highest recorded historic extent if
greater.

In some locations, such as around the fens and the large coastal floodplains, showing the area
at risk of flooding assuming no defences may give a slightly misleading picture in that if there
were no flood defences, water would spread out across these large floodplains. This flooding
could cover large areas of land but to relatively shallow depths and could leave pockets of
locally slightly higher land as isolated dry islands. It is important to understand the actual risk
of the flooding to these dry islands, particularly in the event of defence failure.

The Flood Map ailso shows the location of formal raised flood defences and flood storage
reservoirs. |t represents areas at risk of flooding for present day only and does not take
account of climate change.

The Flood Map only indicates the extent and likelihood of flooding from rivers or the sea. 1t
should also be remembered flooding may occur from other sources such as surface water
sewers, road drainage, etc.

Historic Flood Extent Map

A copy of the Historic Flood Extent Map showing the extent of previous recorded flooding in
your area is attached. This only covers information we hold and it is possible other flooding
may have occurred which other organisations, such as the Local Authority or Internal Drainage

Boards, may have records.

RFEATRAL

Ceres House, Searby Road, Linceln, LN2 4DW
Customer services line: 03708 506 506

Email: enquines@environment-agency.gov.uk
WY, Qo _1_ '-ﬂll_lilll ant-agency




Tidal Flood Risk Information

Tidal Defence Information

The tidal defences protecting this site consist of earth embankments. They are in fair conditian
and reduce the risk of flooding to a 0.67% (1 in 150) chance of occurring in any year. We
inspect these defences routinely to ensure potential defects are identified.

Tidal Flood Levels
The attached table shows our current best estimate for extreme tide levels.

Levels for the Humber Estuary have an assessment date of 2014, with others having an
assessment date of 2006, which should be used in any consideration of future increases due
to climate change.

Modelled Hazard Mapping

For certain locations we have carried out modelling to map the maximum values of flood depth,
velocity and hazard rating (danger to people) resuiting from overtopping and / or breaching of
defences at specific locations for a number of scenarios.

At present this information is availabie along the full coastal / tidal floedplain, except the tidal
Witham Haven in Boston {(upstream of Hobhoie) where only breaching and not overtopping
has been modelled and the tidal River Welland upstream of Fosdyke Bridge where neither
breaching ner overtopping are available. Hazard mapping is also available for fluvial flood risk
in Northampten, Lincoln, Wainfleet and some isolated rural locations.

The number of locations we have this infarmation for is expected to increase in time.

Hazard Mapping — Breaching

The attached maps show the maximum values of flood depth, velocity and hazard rating
{danger to people) resulting from breaching of the defences at specific locations for the
scenarios below. For some locations the breach mapping also includes flooding from
overtopping if this is expected in that scenario. The location of modelied tidal breaches is
shown on a separate attached map.

Year 2006 0.5% (1 in 200) chance
Year 2008 0.1% (1 in 1000) chance
Year 2115 0.5% (1 in 200) chance
Year 2115 0.1% (1 in 1000) chance

YV VYV

Development Planning

If you would like local guidance on preparing a flood risk assessment for a planning
application, please contact our Sustainable Places team at Inplannina@environment-
agency gov.uk. It will help if you mention this data request and attach your site location plan.

We provide free preliminary advice; additional/detailed advice, review of draft FRAs and
meetings are chargeabie at a rate set to cover our costs, currently £100 (plus VAT) per hour
of staff time. Further details are available on our website at
https.//www.gov.uk/guidance/developers-get-environmental-advice-on-your-planning-
proposals.

General advice on flood risk assessment for planning applications can be found on GOV.UK

at https://www.gov.uk/guidance/flood-risk-assessment-for-planning-applications
HFﬁ'l\ﬁll’
Ceres House, Searby Road, Lincoln, LN2 4DT F DD o | " .

Customer services line: 03708 506 506
Email. enquiries@environment agency.gov.uk
www gov ul/environment-agency



Climate change will increase flood risk due to overtopping of defences. Please note the climate
change data included has an allowance for 20% increase in flow. Updated guidance on how
climate change could affect flood risk to new development - ‘Flood risk assessments; climate
change aliowances’ was published on GOV.UK in February 2016. The appropriate updated
climate change allowance should be applied in a Flood Risk Assessment.

You should also consult the Strategic Flocd Risk Assessment produced by your local
planning authority.

Supporting Information

Please see the Standard Notice or licence for details of permitted use. The Standard Notice
can be found at the link below.
http://www.nationalarchives.qov.uk/doc/open-government-licence/version/3/

We respond to requests for recorded information we hold under the Freedom of Information
Act 2000 (FOIA) and the associated Environmental Information Regulations 2004 (EIR).

Further information on flood risk can be found on the GOV.UK website at;
https:/iwww. gov.uk/browse/environment-countryside/flooding-extreme-weather

Other Flood Risk Management Authorities

The information provided with this letter relates to flood risk from main river or the sea.
Additional information may be available from your Lead Local Flood Authority (ie county
council or unitary authority) or, where they exist, the Internal Drainage Board.

Further Contact

| hope we have correctly interpreted your request. If you are not satisfied with our response
to your request for information, you can contact us within two calendar months to ask for our
decision to be reviewed.

If you have any queries or would like to discuss the content of this letter further please contact
Sarah Curl using the details below.

Yours sincerely,

FOR Alastair Windler
Partnerships and Strategic Overview Team Leader - Welland and Nene

Direct dial 020 302 53535
Direct e-mail PSOWN@environment-agency.qov.uk

Enc.

Flood Map

Historic Flood Extent Map

Estimated Tide Levels

Tidal Breach Locations Map

Hazard Mapping — Breaching (4 maps)

FLOODS

nFﬁ'nﬁll

Ceres House, Searby Road, Lincoln, LN2 4DT
Customer services line: 03708 506 506

Email: enquiries@environment-agency.gov.uk
Aai 0V, ukdenvironment-agency
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Flood map for planning - GOV.UK Page 1 of 2

& GOV.UK

Flood map for planning

BETA Thisis a new service — your feedback (Heedback) will heip us to improve it

Likelihood of flooding in this area

This location is in an area with a high probability of flooding

FLOOD ZONE 3

Land and property in flood zone 3 have a high probability
of flooding

More information about flood zones

(http://planningguidance communities gov uk/blog/guidancef

risk-and-coastal-change/Mood-zone-and-flopd-risk

tables/table-1-Nood-zones)

(https:/fwww.gov.uk/gquidance/flood-risk-
assessment-for-planning-applications) for
development in flood zone 3

1 | You must carry out a flood risk assessment

For some types of developmentin flood zone
2 3 you must follow the Environment Agency's
standing advice for carrying out a flood risk
assessment (https://www.gov.uk/quidance/flood-
risk-assessment-standing-advice)

(https:/fwww.gov.uk/quidance/flood-risk-
assessment-for-planning-applications)

3 ‘ You can also read more about flood risk

Learn more about the potential sources of flood risk in
this area (https://flood-warning-
information.service.qov.uk/tong-term-flood-risk/map?
easting=546412&northing=321829)

Download this information (PDF)

Refine this search (/confirm-location?easting=546412&northing=321829)

Find out the flood probability for another location (»

You can use this information as part of a flood risk assessment for a planning
application (htips://www.qov.uk/quidance/flood-risk-assessment-for-planning-
applications#when-you-need-an-assessment)

* Terms of use

https://flood-map-for-planning.service.gov.uk/summary?easting=5464 1 2&northing=3... 08/10/2018



Long term flood risk map for England - GOV.UK Page 1 of 2

& GOV.UK

Long term floed risk informalion

Learn more about this area's
flood risk

Select the type of flood risk information you're interested in. The map will
then update.

You can learn more ahout the ways we describe flood risk. Alternatively
select alegend item or feature from the map for an explanation of that flood
risk.

'Detailed view' shows more technical information.

Allinformation, particularly the likelihood of surface water flooding. is a
generatindicator of an area’s flood risk. As such itis not suitable for
identifying whether an individual property will flood. This service uses
computer models to assess an area’s long term flood risk from rivers. the
sea, surface water and some groundwater. It does notinclude flood risk
from sources such as blocked drains and burst pipes.

Basicview I Detailed view Location | Enter a place or postcode in England

Flood risk from rivers »
Full screen «

of the sea Flood risk
Extent of floodin:
Flood risk from surface
water High
Extent of Nooding
Flaod risk from Medium
reservioirs H
Extent of flooding
Low
Very low

Location you
selected

» Accuracy of surface water flood risk information

View the flood risk information for another location

Go to the national flood information service

» Other ways of getting this information

https://flood-warning-information.service.gov.uk/long-term-flood-risk/map?easting=>5... 08/10/2018



Long term flood risk map for England - GOV.UK Page | of 2

&% GOV.UK

Long term flood risk information

Learn more about this area's
flood risk

Select the type of flood risk infermation you're interested in. The map will
then update.

You can learn more about the ways we describe ficod risk. Alternatively
selecta legend item or feature from the map for an explanation of that flood
risk.

'‘Detailed view' shows more technicalinformation.

Allinformation. particularly the likelihcod of surface water flooding. is a
general indicator of an area’s flood risk. As such it is not suitable for
identifying whether an individual property will ftood. This service uses
computer models to assess an area’s long term ftood risk from rivers. the
sea. surface water and some groundwater. It does not include flood risk
from sources such as blocked drains and burst pipes.

Basicview  J Detailedview Location | Enter a place or postcode in England C
Flood rlsk [romrivers a
’ Ful zcreen v
or the sea Flood risk

Extent of Noeding

Flood ris fram surface

waler
—
Extent of floodin
Flood risk from Fedium
reservoirs -
Extent of flooding
i
Very iow
ccation you
selected

» Accuracy of surface water flood risk information

View the flood risk information for another location

B Other ways of getting this information

https://flood-warning-information.service.gov.uk/long-term-flood-risk/map?easting=5... 08/10/2018



Long term flood risk map for England - GOV. UK Page 1 of 2

& GOV.UK

Long lerm floed risk information

Learn more about this area's
flood risk

Select the type of flood risk information you're interested in. The map will
then update.

You can learn more about the ways we describe flood risk. Alternatively
select a legend item or feature from the map for an explanation of that flood
risk.

'Detailed view' shows more technical information.

Allinformation, particularly the likelihood of surface water flooding. is a
general indicator of an area’s flood risk. As such it is not suitable for
identifying whether an individuat property will flood. This service uses
computer models to assess an area’s long term flood risk from rivers, the
sea. surface water and some groundwater. It does not include flood risk
from sources such as blocked drains and burst pipes.

Basicview N Detaited view Location | Enter a place or postcode in England

Flood risk from rivers 2
Full screen

or the sea Flood risk
Extent of flooding
Flood risk from surface
water Maximum
Extent of flooding extent of
flaeding

Flood risk from
reservoirs

Location you
gxtem of flooding selected

» Ac¢curacy of surface water flood risk information

View the flood risk information for another location

Go to the national flood information service

b= Other ways of getting this information

https://flood-waming-information.service.gov.uk/long-term-flood-risk/map?easting=>5... 08/10/2018



Tidal Level Location Map
Lincolnshire & Northamptonshire Area
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Tidal Water Levels for the South Humber, East Coast and The Wash

The table below shows still water levels for locations, from the above locatlon map, around the South Humber Estuary, East Coast and
The Wash. It |s important to note the following:
+ The base dale for the data is 2014 for the South Humber and 20086 for the East Coast and The Wash.

+ The data are still water levels. Depending on the use of the data it may be necessary to consider wave heights and / or joint probability analysis
of walter level and other variables.

* The water level quoted is the ‘Best Eslimate’ waler level. Depending on the use of the data it may be necessary to camy out sensitivity lesting.
Upper and Lower 95% confidence bandings are available upon request.

* Levels for other annual chance scenarios are available if required.

Ref Location Easting Northing metres ODN i
1 10 50 | 100 200 | 1000 |
~ HUMBER o
HO30 Tetney 535420 | 403180 394 | 420 | 456 | 460 | 482 | 515 |
HOSO | Buck Beck 532700 406580 403 | 438 | 462 | 474 | 487 518 |
HOB0 ) Grimsby 527878 411346 | 410 | 443 | 470 | 482 | 495 | 527
HOBO Haborough Marsh 520790 415740 426 | 461 | 488 | 501 | 514 | 547
HO90 Immingham 519141 417449 426 | 461 | 488 | 501 | 514 5.47
H100 | South Killingholme 518700 417120 441 | 477 | 505 | 518 | 532 | 568 |
H130 North Killingholme 518630 = 420000 451 | 487 | 515 | 528 | 542 | 577 |
H150 EastHalton 514450 422870 450 | 498 | 525 | 530 | 553 | 589
H170 Goxhil | 511970 425440 467 | 504 | 534 | 547 | 561 | 595
H200 New Holland 508020 = 424330 487 | 526 | 555 | 568 | 581 | 6.12
H210 Barrow Haven 506380 422620 492 | 531 | 560 | 573 | 58 | 6.7
H220 Ferriby 497550 421150 504 | 542 | 567 | 577 | 58 | 604
H220 Winteton | 493420 | 422830 514 | 551 | 574 | 583 | 590 | 6.02
H250 Blacktoft 484247 | 424190 | 525 | 562 | 583 | 590 | 596 | 604 |
H270 Goole 474857 422960 546 | 585 | 607 | 615 | 6.21 6.29
. E;stanst - i
¥ Great Eau 545500 393800 380 | 419 | 446 | 457 | 469 | 4.96
= Boygrift 553300 379800 384 | 424 | 463 | 465 | 477 | 505 |
. Burgh Sluice 565190 358620 426 | 445 | 476 | 490 503 534
- Wash a o
- Hobhole 536610 339940 482 | 530 | 564 | 578 | 593 | 627
"~ | Lawyers Siuice 540750 304550 | 484 | 532 | 566 | 580 | 595 629
= West Lighthouse 549150 325750 488 | 537 | 571 | 586 | 601 6.35
- Grand Sluice | 532400 344500 488 | 533 | 565 | 578 | 593 | ~ |
= Fosdyke Bridge 531700 332200 | 491 | 538 | 571 | 58 | 599 s
_ x Marsh Road 526000 324000 504 | 544 | 573 | 585 | 598 =
= \Wisbech 546100 310000 483 | 525 | 583 | 568 | 578 | ~
- Dog In Doublet 527300 299300 367 | 400 | 422 | 432 | 442 -
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1.  INTRODUCTION

This report is the summary of a ground investigation that was undertaken at 259
Bridge Road, Sutton Bridge. At the instruction of ESP Limited, an investigation was
carried out to provide information regarding drainage characteristics, whilst giving an
overall assessment of the shallow soil strata.

This report can be used to aid the drainage design of the proposed development.

2. BRE365 TEST METHOD

The test is performed by excavating a trial hole to a depth agreed by the client. The
soils recovered from the trial hole are then sampled and logged by an engineer in
general accordance with BS 5930:2015. Groundwater ingress and sidewall stability is
monitored throughout whilst continuously assessing safety of practise.

Upon completion of the trial hole, 20 mm gravel is used to fill the relevant test sectiot
to keep the trial pit walls stable, avoiding any risk of collapse during the testing
period. The trial hole is then backfilled with arisings to surface around a monitoring
pipe and a greater diameter pipe used for filling with water. The test section is then
filled with water and the water level monitored using dataloggers that measure head
pressure. Testing is repeated three times before removing all pipes and reinstating to
satisfactory standard.



M|B/18.003
2 October 2018

3. SITE WORK

Micro Geotechnical Limited visited the site on 27 and 28 September 2018 to
undertake two machine excavated trial pits with subsequent soakaway testing.

Soils recovered from each excavation were logged in general accordance with BS EN
1997-2:2007 Eurocode 7 and its UK National Annex supported by BS 5930:2015.

Locations of the trial pits were agreed by the client prior to the investigation and are
shown on drawing |8.003/draw2. Each location was scanned by a cable avoidance
tool (CAT) to locate any potential buried services. Any services detected were noted
and positions refocated as necessary.

The trial pits, referenced TPO1 and TP02 were machine excavated by a Volvo EC 25
using a 0.3 m wide toothed bucket and were taken to depths of 2.0 mand 1.5 m
respectively. No groundwater was encountered during excavation.

TPOL and TPQ2 drained successfully within 24 hours and an infiltration rate is given

for each test. The trial pit logs and infiltration rates are appended to this report.

Matthew Balls
Managing Director
Micro Geotechnical Limited

Yk Eeis
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APPENDIX A: REFERENCES

BRITISH STANDARD INSTITUTION. 2015. BS 5930:2015 code of practice for
ground investigations. British Standards Institution. London.

BUILDING RESEARCH ESTABLISHMENT. 2016. BRE Digest 365: Soakaway
design. Building Research Establishment, London.
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APPENDIX B: TRIAL PIT RECORDS AND INFITRATION DATA
D = Disturbed sample

B = Bulk sample

All measurements displayed on the log are presented in metres unless otherwise
stated. Soils are described in general accordunce with BS 3930:2013.



MICRO

AIMING TO EXCEED YOUR EXPECTATIONS

Site/Job number:| 259 Bridge Road, 5utton Bridge/18.003

Client:| ESP Limited

Trial Pit Mumhber; TP

[ate of Excavation:|  27/09/2018

Excavation Method:| Machine excavated pit (Volvo EC25)

Trial Pit Dimensions:| (f8mxw@ImxD20m

Logged By:| MJB

Sall _ S
Depth (m) . Geotechnical Soil Descriptior
MADE GROUND (Shingle and membrane over dark brown slightly clayey slightly
silty fine to coarse sand)

0.30 —
Light brown slightly clayey slightly silty fine to coarse SAND with rare roots and
rootlets

o
Ligha birown sad grey slig®ely sty fine to coarue SAND

2.00 r

Description Photo:

1. CAT4+ scanner used to sweep location pricr fo excavation.

2. Tral pit excavated ta 2.0 m successfully without sidewall collapse.
3. No groundwater encountered.

4. Pit backfilled with gravel to 1.0 m and then arisings to surface.

5. Soakage test performed between 1.0 mand 2.0 m.

Sample  Depth (m)
0.00

D10-0.3

1 0,50

1 0.BD

1.00

D203-19

1 1.40

1.60

0319-20
A
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Tunw Depth lo

Locauan.

Project Number;

259 Bridgs Road, Sutton Bridge

18.003

pe

Date

a 1.00 [esF Limited | [ zoaa0 |
1 1.04

i — Infiltration Test (1)

4 113 Depth of Test Holg width of Tast Hole Length of Test Fifective starage Time at 75% Teme at 25%

5 117 imi Ll Hola [m! Depth im) (Mlin] |Mini|

10 120 [ 2 ] 03 | 14 | [ 1t || 15 | a3

15 116 | Parosity of

= L3z e S Sronw I Test 1+ Soll Inflltration Rate: 5.35E-06

25 1.36 granular fll? = 30%

30 Lal l

i5 1.44

40 148 Test Pit1o Voms 0.081 m3

a5 151 [rror 3.0 2.64m2

50 154 sz  BDOMA

55 157 Strata.

&0 150 Ehphufy clayry tigholy 2ty SAND owee shghaly siry SAND

r T na w00 w0 300

e 1656 P

75 L.68 Remarks :

) 0 b, Ragsge 2ei =
a5 172 r:-l-\r:-a.m I

a0 1.75 1

95 PG
106 &0 Groundwater

Encounteres?
Nz - TEN



Locanon

Project Humber:

\1 l[ R'L ) 3 |_2'|"-l Bridge Road. Sutton Sridge 18003 ‘
Clen ooce
0 1.00 [E5P Limized | [ zpazie |
1 1.02
- = infiltration Test (2)
4 Cepth of Test Hobe Width of Test Hole Length af Test Etfectve storage Tieng a1 T5% Time 81 15%
5 il i) Hoke {m} Deptn {m) {Bdin | {Mir|
10 154 ] 03 | [ i® ] | 100 ] | 25 | [ 120
15 119 Porosity of
20 2N Holblhse: .. Sty O Test 1- Soll Inflitration Rate: 5.34E-06
25 128 granular fill¥ [
30 32
33 1.35%
a0 Test Bt 1D: Vo2 0081 m3
45 [Trat B  2.64m2
50 Rers g 95.0 min
55 Strata
£n Siightly clopey sfighthy sity SAND cvar sighrly silty SAND
]
i)
75 Rermnerks:
) 1.6 £ Sodhage TR Devfarmnd Seneers 1.0 oad L0 M 1 MG grobndwdle sscountimad. 1 L
- el ioger vl e [ ISIA000, & Tear § aed J riemakes 4o J709/18 s et § £5%
5 162 Rt
&l 164
55 1.66 1
168 Grouncwater i =
170 Cncountered?
L7 | No - =Y
1.74
1 .I.I
177
.79
.84




"1.1“.., RO Locauon: Project Number:

|."E-'_- Bridge Road, Sutton Bridge | | 18003 j
0 1.00 [EsP Limired | [ 2gerzmam |
1 1.0%
™
: :‘:’l; Infiltration Test (3}
& 1.0% ,Trp'_l' of Test Hole Width af Test Maole Length of Test Effective storage Time 38 75% Time at 25%
5 im] {m} Hole fm] Dpah {m {MIir] {Mhin)
10 I : ] | o3 | [ 15 ][ || 0 | | 15 |
15 Parasity of
2 Fio v it g Test 1- Soll Inflltration Rate: 445606
25 granutar fill?
ip
35
40 Tast Pt ID VI." 25 0.081 m3
a5 1.37 TRl ] | 264 m2
50 1.40 Losys| 115.0min
a5 1.44 Sirata
£0 146 [sigialy cloyey chgntly wity SANG ower sighthy sity SAND
&5 1.4 J
70 150
75 1 Rermar ks A
a0 1 11, faskogs tout petfermed batumrn 1.0 n o T Na grmunduater proascieres B , .
= 1 |l doupes sevial aveiied B193B008. 4 Mot § aend 3 undieriaien on J7AC/1E o test 3 ‘
S0 1 L
a5 1
100 1 Groundwater
195 1 Encountered? ]
140 167 No s
115 1.69
125 1.72 E
135 1.75
145 1.75
151 B33 1.81




Test 1 - Soil Infiltration Rate: 6.39E-06
Test 2 - Soil Infiltration Rate: 5.38E-06
Test 3 - Soil Infiltration Rate: 4.45E-06
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Al M TGO EXCEED YOUR EXPECTATIONS

Site/Job Mumber:| 259 Bridge Road, Sutton Bridge/18.003
Clent:| £SP Limited
Trial Pit Numbser; TPO2
Date of Excavation:| 277092018
Excavation Method:| Machine excavated pit (Valvo EC25)
Trial Plt Dlmensions:| L 18mxwl3ImxD20m
Logged By:| MIB

Sail T A e e e e anth (m)
Deoth {m) Geotechnical Scil Descriptior Legend Sample  Depth (m)
0.0
MADE GROUND (Shingle and geotextile over dark brown slightly silty graveily
fine to coarse sand. Grave! is subangular to subraunded fine to coarse flint) 0.20
0.30
0.40
0.60
0.BD
Light brown slightly clayey slightly silty fine to coarse SAND D20.3-1.4
11,00
|
|
1 1.20
1.40 e | 1.40
ol 1o Fern light mattled Bt gty aity sandy CLAY D314-15
! 150
| 1.60
|
{ 1.80
|
s
‘ -
Description

1. CAT4+ scanner used to sweep location pricr to excavation.

2. Trial pit excavated to 1.5 m successfully without sidewall collapse.
3. No groundwater encountered.

4. Pit backfilled with gravef to 0.5 m and then arisings to surface.

5. Soakage test performed between 0.5 mand 1.5 m.
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Test 1 - Soil Infiltration Rate: 4.26E-06
Test 2 - Soil Infiltration Rate: 4.65E-06
Test 3 - Soil Infiltration Rate: 4.09E-06




M|B/18.003
2 October 2018

APPENDIX C: DRAWINGS

Site location plan [8.003/draw |

Trial pit location plan 18.003/draw?2
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MG TO EXCEED YOUR EXPECTATIONS

Site location plan

Job number: 18.003

Job name: 259 Bridge Road, Sutton Bridge
Client: ESP Limited

Drawing ref: 18.003/drawl

. . Approximate site location

All data and text supplied in this veport are developed and held by Micre Geotechnical Limited.
All rights are reserved.
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AIMING TO EXCEED YOUR EXPECTATIONS

Hole location plan

% ~
TPO2 TPO1

MICRO

Job number: 18.003

Job name: 259 Bridge Road, Sutton Bridge
Client: ESP Limited
Drawing ref: 18.003/draw?2

‘*p Approximate trial pit location

All data and fex! supplied in this report are developed and held by Micro Geotechnical Limited,
All rights are reserved.



Ben Hornigold

From: Matthew Balls [info@microgeo.co.uk]

Sent: 02 Qctober 2018 22:02

To: Ben Hornigold

Subject: 18.003 259 Bridge Road, Sutton Bridge

Attachments: 18.003 Bridge Road, Sutton Bridge FACT .pdf, DSCF01689.JPG; DSCF0170.JPG

For the attention of Ben Hornigold,

Please find attached the report far the ground investigation at the above site, complete with photos of
reinstatement. A second email will follow with photos that summarise the work carried out as requested.

This secure attachment allows the client to distribute the report as necessary.

If you have any problems interpreting this report or have any questions, please do not hesitate to call us on 01603
755452 ar simply reply to this email.

Kind Regards,

Matthew Balls
Geotechnical Technician
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WAVIN Stormwater Management

AquaCell Soakaway designed in accordance with CIRIA 156

Project & Site Detalls

Project Number S16847 Produced by Harry Wrobel

Client Ben Hornigold Checked by

Site Name 259 Bridge Road, Sutton Bridge

Location PE12 9SL Date 08/11/2018

Drainage Details

Area 48 m? Climate Change 40 %

Catchment Type Roof Effective Area 61 m?

Area Reduction Factor 0.9 Additicnal Inflow 0.00 l/s

Discharge Parameters

Infittration Rate 4.45E-06 Soil Type

Factor of Safety 2 Source

Effective Infliltration Rate 2.23E-06

Additional Outflow" 0.00 /s Depth to Groundwater (m)

~flat rate from pump only

Rainfall Data

R value .4 Storm Return Period 1in 100 years

M5-60 19 Country England and Wales

Storage Time To

Time Z1Value ymm 22 Value pmm Value i a b Height Half -Empty

5min 0.38 7.22 1.84 13.28 0.16 -92.29 0.012 0.094 5.04

10min 0.52 9.88 1.89 18.67 0.11 -64.65 0.012 0.131 6.81

15min 0.63 11.97 1.91 22.86 0.09 -52.64 0.012 0.160 8.10

30min 0.80 15.20 1.99 30.25 0.06 -34.59 0.012 0.210 10.16

1hr 1.00 19.00 1.99 37.81 0.04 -21.36 0.012 0.259 12.00

2hr 1.19 22.61 2.03 45.90 0.02 -12.69 0.012 0.305 13.64

ahr 1.44 27.36 2.0 54.99 0.01 -7.33 0.012 0.348 15,04

Bhr 1.59 30.21 1.97 59.51 0.01 -5.09 0.012 0.359 15.37

10hr 1.81 34.39 1.97 B7.75 0.0 -3.26 0.012 0.374 15.82

24hr 2.35 44.65 1.89 84.39 0.00 -1.36 0.012 0.344 14.91

48hr 2.69 51.11 1.81 92.514 0.00 -0.43 0.012 0.191 9.40

Soakaway Parameters

Length 20m Width 45m

Depth 0.4m Void 95 %

Results

Critical storm duration (hrs) 10hr

Required Storage Height (m) 0.374

Half Time Empty (hrs) 15.82 :

AgquaCell Modular Units

No. Units Long 2 No. Units Wide 9

No. Units Deep 1

Total Number of Units 18 Unit Type

(WAavin )

CONNECT TO BETTER




Septic Tanks and Package Sewage Treatment Plants

Time to drop from 75%to
25% divided by 50% pil height

Vp {s/mm) =

Time to drop from 75%to 25% = Secends
50% of pit height: = 0 mm
6900 = 13.8 secs/mm

Vp = 500

The answer gives the avarage time in seconds {Vp) required for the water to drop 1mm
Crainage field disposal should only be used when percolation tests indicate average values
of Vp of betwesn 12 and 100

At - Floor area (m?)
p - number of persons served by the tank
Vp - is the percalation value (secs/mm)

Number of persons (p):
Percolaticn Value (Vp): 13.8

At=pxVpx0.25 for Septic Tanks
At=pxVpx0.20 for Sewage Treaiment Plants
Al = 8.28 m?

Info

110/100mm Pipe

Pipes should be laid at a minimum depth of 500mm

Drainage trenches should be fram 300mm to 300mm wide, with

areas of undisturbed ground 2m wide being maintained between parallel trenches.

(wavin)

CONNECT TO BETTER
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Google Maps

o gle Maps

10m

Map data ©2018 Google

16/09/2018

https://www.google.com/maps/(@52.7743501,0.168805,84m/data=!3m1!1e3
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South East Lincolnshire Strategic
Flood Risk Assessment

March 2017

South East Lincolnshire

Joint Strategic Planning Committee
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1.1

1.241

1.3.1

13.2

1.3.3

1.3.4

1.356

1.36

1.3.7

The South East Lincolnshire Joint Planning Unit (SELJPU) area lies to the west and south-
west of the Wash estuary. The low-lying nature of the area makes it vulnerable to flooding
from both rivers and the sea. The main watercourses, such as the River Witham, River
Welland, River Nene and connected drainage channels have tidal influences. The area is
protected from flocding by an extensive network of raised engineered defences, which
provide varying standards of defence. Climate change, particularly associated with the
predicted effects on sea level rise, brings an increased likelihcod of flooding that could be a
danger to life affecting whole settlements. Such an extreme consequence would come
about as a result of the highest tides {predicted to be common in 100 years time) coupled
with storm surge conditions causing major breaches in ccastal/tidal defences. Even a minor
flood event has the potential to inundate valuable farmland with saline water and impact
productivity for many years.

The Environment Agency's Flood Map shows that almost the whole of the Borough of
Boston and a large part of the South Holland District are at a high probability of flooding.
Approx 85% of Boston lies within the floodplain (84% in Flood Zone 3 ‘high probability’, 1%
in Flood Zone 2 " medium probability’) resulting in 26,503 residential and 1,212 commercial
properties being at risk. Approximately 74% of South Holland lies within the floodplain (68%
in Flood Zane 3, 6% in Flood Zone 2) resulting in 29,922 residential and 1,296 commercial
properties being at risk.

Government guidance, contained in the National Planning Policy Framework (NPPF} and
the MNational Planning Practice Guidance (NPPG) advises that a Strategic Floed Risk
Assessment (SFRA} should be carried out by one or more local planning authorities to
assess the risk to an area from flocding from all sources, now and in the future, taking
account of the impacts of climate change. and to assess the impact that land use changes
and develepment in the area will have on flood risk.

This report contains the SFRA carried out by the South East Lincolnshire Joint Planning Unit
(SELJPU). ltis accompanied by mapping which shows the variation in flood risk for land
within the SELJPU area.

The assessment has been undertaken to ensure there is consistent evidence base against
which the SELJPU can inform its Local Plan and Develcpment Management decisions.

The previous Boston Borough Council SFRA was completed in Octeber 2010. Scuth Holland
District Council's SFRA was completed in January 2010.

This report supersedes these existing documents and provides the latest and best available
information on flood risk.

The report contains information to cover the two levels of assessment recommended by the
National Planning Practice Guidance (NPPG), i.e. Level 1 and Level 2 assessments.

The Level 1 assessment is present in the form of the Environment Agency's Flood Map,
Flood Map for Surface Water and Reservoir Flood Map. These maps identify the potential
extent of flooding from tidal, fluvial, surface water and reservoirs (further detail on these
maps is contained in the relevant sections below).

The Level 2 assessment is present in the form of hazard mapping, which classifies flood risk
as Low Hazard and Danger o Some/Most/All based upon the modelling of factors including

SE Lincolnshire SFRA V6 18/12/2017



1.3.8

1.3.9

1.3.10

1.3.11

1.4.1

1.4.2

211

the potential depths of flooding, the velocity of flood flows and the presence of water borne
debris.

The hazard mapping covers the whole of the Boston Borough Council area (please note that
the component maps for the hazard in Boston, i.e. depth and velocity, are only available for
those areas where tidal risk is dominant). In the South Holland area, the hazard map covers
Spalding, Pinchbeck, Surfleet, Crowland and Sutton Bridge.

Development in areas beycnd the Level 2 SFRA boundaries {and the fluvially dominant
areas of Boston) and within a Flood Zone will need to undertake their own assessment,
relative to the scale and nature of the proposed development, to inform appropriate
mitigation consistent with the appended Standing Advice.

This document has been prepared in consultation with the Environment Agency, and
Lincoinshire County Council in its role as Lead Local Flood Authority. It brings together
information from these organisations, as well as the Internal Drainage Boards.

The Local Authorities and the Environment Agency have agreed a framework of flood risk
mitigation requirements for development proposals according to different levels of risk
(standing advice - see section 10 below). This sets a level of safety over the lifetime of the
development where development in areas at risk is deemed appropriate and necessary to
meet local need. The Local Authorities will use the relevant parts of the standing advice to
ensure a consistent approach to flood mitigation is applied and to ensure development in
high hazard areas is made safe as required by the NPPF. The standing advice also gives a
clear indication of where mitigation will need to be incorporated intc development proposals,
which will enable developers to design in these elements and include in any viability
appraisal from the outset.

The information within this SFRA is being used to refine information on river and sea
flooding shown on the Environment Agency’s Flood Map for Planning. The information is
being used by the SELJPU to:

. Determine the variations in risk from all socurces of flooding;

. Inform the Sustainability Appraisal of the Local Plan sc that flood risk can be fully
taken into account when considering allocation options and in the preparation of plan
policies;

» Apply the Sequential Test, and where necessary, the Exception Test when
determining land use allocations;

. Assist with site-specific flood risk assessments;

. Determine the acceptability of flood risk in relation to emergency planning capability;
and

) Consider opportunities to reduce flood risk to existing communities and development
through better management of surface water, provision for conveyance and of storage
of flood water.

The SFRA is divided into sections, which contain a variety of information such as floed
maps, guidance and advice. Please note that this SFRA does not seek to duplicate advice
and guidance already contained in other planning documents. Therefore, it should be read
in conjunction with government guidance on flood risk, currently contained in the NFFF and
the NPFG.

The Environment Agency's Flood Map for Planning shows areas across England that could
be affected by flocding from rivers or the sea in the current day. It also shows flood

SE Lincolnshire SFRA V6 18/12/2017



21.2

215

2.1.6

3.1.1

31.2

313

defences and the areas that benefit from them. The Flocd Map is available online from the
Environment Agency's web site, and it has been designed to raise awareness among the
public, local authorities and other organisations of the likelihoed of flooding. It aims to
encourage people living and working in areas prone to flooding to find out more and take
appropriate action.

The Flood Map shows the extent of Flood Zones, areas also known as flood plains, which
could be affected by flooding from rivers and the sea.

These Flood Zones are defined in the Government's NPPG. They ignore the presence of
existing flood defences, since defences can be ‘overtopped’ if a flood cccurs which is higher
than the defences are designed to withstand. Defences can even fail in extreme events.
Flood Zone 1 shows areas with the fowest probability of flooding from rivers and the sea,
where the chance of flooding in any one year is less than 0.1% (i.e. 1in 1000).

Fiood Zone 2 shows the area between Zone 1 and Zone 3. This represents an area with the
chance of flooding in any one year between 0.1% and 1% fluvial or 0.5% tidal (i.e. between
a 1in 1000 and either a 1 in 100 fluvial or a 1 in 200 tidal chance). The outer edge of this
zone is referred to as the 'Extreme Flood Outline' (EFO).

Flood Zone 3 shows areas with the highest probability of flooding. The chance of flooding in
any one year is greater than or equal to 1% {i.e. a 1 in 100 chance) for river flooding and
greater or equal to 0.5% (i.e. a 1 in 200 chance) for coastal and tidal flooding.

The Envircnment Agency Flood Map should be used by Local Planning Authaorities to inform
planning decisions, and the Flood Zones are the starting point for applying the Sequential
Test. For further information, please refer to Chapter 8 of this SFRA.

Flood Zones are also used to identify when a developer needs to carry out a Flood Risk
Assessment.

A Flood Risk Assessment or Floed Risk Statement may also be required for development at
risk of flocding from local sources of flooding. This is discussed in further detail in Section 5
on Local Sources of Flooding.

This SFRA contains hazard mapping for the parts of the South East Lincolnshire study area,
which incorporates both Fluvial and Tidal flood events for Boston, Spalding, Sutton Bridge,
Pinchbeck, Crowland and Surfleet (see Appendix A).

The hazard mapping includes modelled flooding consequences resulting from both
overtopping and breaching of flood defences.

The failure (or breaching) of flood defences is likely to cause rapid inundation of areas
behind flood defences as flow in the river channel or from the sea discharges through the
breach. A breach can happen with little or no warning, although they are much more likely
to occur when there are extreme tides or river tevels and the stresses on flood defences are
highest. Flood water flowing through a breach will normally discharge at a high velocity,
rapidly filling up the areas behind the defences, resulting in significant damage to buildings
and a high risk of loss of life.

The crest (height) of the defences used in all modelling scenarios was based on present
defence heights. Each breach was simulated individually. The width of the breach was
dependent on the type and location of the defence,

The probability of a breach event is extremely difficult to determine, although overtopping will
promate breaching. The modelling therefore only assesses the consequence of breaches;
the assessment of the probability of a breach occurring is net required. Also, national
planning guidance requires those proposing development in flood risk areas to ensure
development and its future users are safe from the harmful effects of flooding therefore

SE Lincolnshire SFRA V6 18/12/2017



appropriate mitigation against potential impacts will be required (i.e. the consequences of
defence failure).

3.1.6 Overtopping of flood defences occurs when water levels exceed the height of the defence.

The worst case occurs when the fluvial or tidal levels are above the defence level as this can
lead to rapid inundation and prolonged flooding. Less severe overtopping can occur when
flood levels are below defence levels, but wave aclion causes wave overtopping. Flood
defences are commonly designed with a degree of freeboard to provide protection against
overtopping from some waves.

3.1.7 Two scenarios were modelled: the 1in 200 (0.5%) and 1in 1000 (0.1%). This was

undertaken for the ‘present’ day (2006 baseline) and 2115 (the year to which the final Defra
sea level allowances related and allows for a lifetime of development).

3.1.8 The definition of flood hazard used in this hazard mapping foliows the definition used by

Defra and the Environment Agency which is translated in "Flood Risk Assessment Guidance
for New Development Phase 2, R&D Technical Report FD2320/TR2’. The classification is
split into four categories, defined by the depth and velocity of flood waters and the related
ability of people to evacuate the area once a flood accurs. Please refer to the table below
for further information on flood hazard.

Table 13.1 Danger to people for different combiuations of depth aud velociry

vesacity Dapin of floading {m) | Key:
(mfs) 005 | 010 | 020 | 030 | 040 | 080 | o6a | 080 | 100 [ 1850 [ 200 | zs0 Danger for some
0.00 Danger for mast
0.10 -Danger for all

0.26

0.30

1.00

1.80

2.00

2.30

3.00

3.50

4.00

4.50

5.00

(Source Table 13.1 of FD2320/TR2)

3.1.9 In addition to the areas of danger, there is alsoc an area classified as low hazard {shown in

green) on the hazard mapping. This area represents the outer extent of where flood water
would reach during the breach or overtopping scenario, but should not pose a hazard to
people. This represents the white boxes shown above In Table 13.1, where depths could be
between 0.05m and 0.3m.

Elian - | mrd Tidsl DNactEl R =srmmino
ridvial and |idal bepin iviapping

4.1.1 The hazard mapping shows the consequences should a breach or overtopping of existing

defences occur. The results show the tikely flood depths, velocities and overall hazard to a
proposed site.

4.1.2 In particular, where hazard mapping indicates a proposed site will be inundated, the

minimum finished floor levels of any development should be informed by the flood depth
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41.3

414

415

511

51.2

51.3

5.2.1

522

523

524

52,5
526

maps arising from the applicable scenario {see Section 11 - Climate Change Allowances for
Planning).

The Environment Agency and the Local Planning Authorities have agreed standing advice
that applies to planning applications within the area covered by the Level 2 SFRA. This
standing advice outlines how the flood depth maps (where available - see paragraph 1.3.8
above} should be used to inform adequate flood risk mitigation measures, along with further
information on the correct scenarios to consider for each development type.

Please see Chapter 9 of this SFRA for further guidance on the Exception Test and flood risk
mitigation requirements.

The Depth Maps can be found in Appendix B.

The Environment Agency is responsible for managing the risk of flooding from main rivers,
reservoirs, estuaries and the sea.

Lead Local Flood Authorities are responsibie for managing the risk of flooding from local
sources: surface water, groundwater and crdinary watercourses. Local sources of flooding
are considered in more detail in this Section.

Internal Drainage Boards are responsible for managing the risk of flooding within their
Drainage Districts.

The NPPF requires that the risk from all sources of flooding is considered and that priority is
given to the use of sustainable drainage systems. The NPPG advises that SFRAs should
identify areas at risk from surface water flooding and drainage issues taking account of the
surface water flood risk map published by the Environment Agency and any other available
evidence, such as local flood risk management strategies. It should also identify the types of
measures which may be appropriate to manage them, taking account of location, site
opportunities, constraints and geology. Lead Local Flood Authorities provide expert advice to
planning autharities on the management of surface water for planning.
The Environment Agency's Flood Maps for Surface Water give an indication of the broad
areas likely to be at risk of surface water flooding. However, THEY ARE NOT SUITABLE
FOR IDENTIFYING WHETHER AN INDIVIDUAL PROPERTY WILL FLOOD.
This is because the modeliing only gives an indication of broad areas at risk, and because
the Environment Agency does not hold information on floor levels, construction
characteristics or designs of properties. It would need this and other detailed information 1o
be able to say whether flooding of certain depth would enter into an individual property and
cause damage.
These maps may be suitable for identifying where properties are in areas at risk of flooding
for locations where surface water flooding is strongly influenced by topography.
In 2010 the Flood and Water Management Act defined ‘surface runoff'.
Generally, the type of flooding shown by the Flood Map for Surface Water fits with the
definition in the Act and shows:
. The flooding that takes place from the 'surface runoff' generated by rainwater
(including snow and other precipitation} which:

(a) is on the surface of the ground (whether or not it s moving). and

(b) has not yel entered a watercourse, drainage system or public sewer.
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527

528

529

52.10

5.2.11

5.2.12
5213

531

5.3.2

5.3.3

541

The Flood Map for Surface Water will pick out natural drainage channels, rivers, low areas in

floodplains, and flow paths between buildings, but it will only indicate flooding caused by

local rainfall.

It does nol show flooding that occurs from overflowing watercourses, drainage systems or

public sewers caused by catchment-wide rainfall events or river flow.

The Flood Map for Surface Water shows areas where surface water would be expected to

flow or pond. There are four categories of risk:

. High - the chance of flooding in any year is greater than 3.3% (1 in 30);

. Medium - the chance of flooding in any year is 3.3% (1 in 30) or less but greater than
1% (1 in 100);

. Low - the chance of flocding each year is 1% (1 in 100) or less but greater than 0.1%
(1in 1000);

. Very low - the chance of flooding each year is 0.1% (1 in 1000) or less.

However, users must note that this is the chance of this rainfall, and not of the resulting flood

extent occurring. Consequently, it only provides a general indication of areas which may be

more likely to suffer from surface water flooding in these rainfall probabilities.

The Flood Map for Surface Water shows predicticns of flooded areas but does not show

whether individual properties will be affected by surface water flooding or have been affected
in the past. The Flood Map for Surface Water shouid not be used to predict if individual
properties will flood.

Developers are strongly advised to use local knowledge in conjunction with records held by
Local Authorities and other partners {for example, of drainage systems and historic surface
water flooding records) to assess and understand the suitability of the Flood Map for Surface
Water as an indicator for surface water flooding in a proposed development area.

The Flood Map for Surface Water is available on the Environment Agency's website

A Flood Risk Assessment or Flood Risk Statement will be required in support of a planning
application if a site lies within an area shown to be at risk of flooding on the Flood Map for
Surface Water.

“Groundwater” means all water which is below the surface of the ground and in direct
contact with the ground or subsoil. Periods of abnormally high rainfall can result in
groundwater flooding of basements and the emergence of groundwater at the ground level,
causing damage to property and infrastructure.

The British Geolegical Survey (BGS) have prepared a map showing the degree of
susceptibility to groundwater flcoding. The BGS should be contacted for more detailed site
specific informaticn on susceptibility to groundwater flooding whilst preparing a Flocod Risk
Assessment or Flood Risk Statement.

The Lead Local Flood Authority will need to be consulted on any proposed development in
an area at risk of groundwater flooding.

Flooding may also occur as a result of out of bank flows from ordinary watercourses. The
flood risk from crdinary watercourses with a catchment greater than 3km? in Linceinshire is
identified on the Environment Agency's Flood Map for Pianning. The flood extents shown on
the flood map for planning are indicative only and may not represent the full extent of
flooding. A site specific Flood Risk Assessment will therefore be required to assess the
flocd risk for any potential development site located in Flood Zones 2 or 3 of an ordinary
walercourse.
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5.4.2

6.1.1

6.1.4

6.1.5
6.1.6

6.1.7

7.1.1

7.1.2

7.1.4

7.2.1

In addition te the above requirement, the Lead Local Flood Authority will also require a site
specific Flood Risk Assessment to be carried out if the site lies within 10m of an ordinary
watercourse,

The NPPG advises that Flood Zone 3b, Functional Floodplain, should be identified by Local
Planning Authorities in Strategic Flood Risk Assessments.

Functional Floodplain should not be defined solely on rigid probability parameters. However,
it is generally defined as land which would naturally flood with a 5% (1 in 20) chance in any
one year or greater, or is designed to flood (such as a flood attenuation scheme).

Functional Floodplain is a very impertant planning tcol in making space for flood waters
when flooding occurs. The SELJPU's approach is to direct development away from these
areas informed by the Environment Agency's flood risk management plans and shoreline
management plans and local flocd risk management strategies produced by Lincolnshire
County Council {the Lead Local Flood Authority).

Within South Holland District, the functional floodplain comprises of the designated flood
storage areas of the Crowland and Cowbit Washes and the Surfleet Reservoir {please also
refer to section 7 below regarding reservoir flooding).

There is currently no Functional Floodplain in the Boston Baorough.

The NPPG advises at Table 3 that only Water Compatible development is appropriate in the
Functional Flocdplain.

Essential Infrastructure that has to be there and has passed the Exception Test may also be
permitted providing it is designed and constructed to:

. remain operational and safe for users in times of fiood;

. result in no net loss of floodplain storage;

. not impede water flows and not increase flood risk elsewhere.

The NPPG requires those proposing developments lo assess the risk from all forms of
floeding. The failure of a reservoir is one form of flooding that has the potential to cause
catastrophic damage due to the sudden release of large volumes of water. The local
planning authority has to evaluate the potential damage to buildings or loss of life in the
event of dam failure, compared to other risks, when considering development downstream of
a reservoir.

There are two flocd storage reservoirs within the district of South Holland, namely Surfleet
Reservoir, and the Crowland and Cowbit Washes. The latter is designated as a large raised
reservoirs under the Reservoirs Act 1875,

The Reservoirs Act 1975 applies to all large raised reservoirs in England. Large raised
reservoirs are those reservoirs capable of holding 25,000m? or more of water above natural
ground level.

The following sections provide some advice on what to consider in the two most common
scenarios: development of a new reservoir and development downstream of or adjacent to
an existing raised reservair,

Anyone proposing the development of a new reservoir that will have an above ground
capacity of 25,600m?® or more must consider the potential flood risk downstream of the new
reservoir, in the event of dam fatlure leading to an uncontrolled release of water.
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7.2.2

7.2.3

7.31
7.3.2

7.3.3

7.4.1

7.4.2

811

81.2

Developers will also need to provids the Environment Agency's Reservoir Safety Team with
a notice of their intention under Section 21 of the Reservoirs Act, not less than 28 days
before work on-site is due to start.

Applicants will also need to appoint a qualified civil engineer (‘construction engineer') under
Section 6 of the Reserveirs Act to design and supervise the canstruction work, Details of
suitably qualified engineers can be found here It is recommended that developers complete
a dam breach analysis and reserveir flood map, although this is not a requirement of the
Reservoirs Act.

Reservoir flood maps for large raised reservoir can be found here

An assessment of the risk of inundation from the reservoir must be submitted in support of
any planning application (this will normally include the need for breach analysis). This
should include not only the risks posed to the development but atso if the develcpment
within the reservoir's flood extent could change its risk designation to high-risk.

Given the potential legal and cost implications of development downstream of a 'not high-
risk’' reservoir, it is also recommended that applicants notify the reservoir owner of the
planning application,

The Surfleet Reservair lies immediately upstream of the Surfleet outfall on the River Gien
and is classified as Flood Zone 3b Functional Floodplain. This zone comprises land where
water has to flow or be stored at times of flood. The reserveir contains approximately 50
properties, which were originally built as holiday chalets and intended for temporary
occupancy only. Over the years these chalets changed hands, have been renovated and
replaced. often with new owners being unaware of the risks involved. Many are now
occupied all year round as permanent dwellings. Historic data records several flooding
incidences, most recent events occurring in 1980, 2002, 2009 and January 2013.

National planning palicy requires local planning autharities to adopt proactive strategies to
mitigation and adapt to climate change. taking full account of flood risk. Where climate
change is expected to increase flood risk so that some existing development may not be
sustainable in the long-term they should seek opportunities to facilitate the relccation of
develocpment, including housing, to more sustainable locations. Due to the increased
likelihood of flood events occurring in this area and the need to protect property and life, it is
a recommendation of this SFRA that further development in this location is not supported
and opportunities to relocate existing properties outside of the functional floodplain are
explored.

The NPPF requires Local Plans to apply a sequential, risk-based approach to the location of
development to avoid where possible flood risk to people and property. The Strategic Flood
Risk Assessment provides the basis for applying this test. The general approach is
designed to ensure that areas at little or no risk of flooding from any scurce are developed in
preference to areas at higher risk. The aim is to keep development out of medium and high
flood risk areas (Flood Zones 2 and 3) and areas affected by other sources of flooding
where possible.

The refined information in this SFRA (i.e. the hazard mapping) incorporates the
consideration of climate change and shouid be used when carrying cut a sequential
assessment. Some areas that are shown not to be at risk in the undefended scenario (i.e.
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8.1.4

8.2.1

8.2.2

8.2.3

8.2.4

8.3.1

8§3.2

8.3.3

the Flood Zones) may be at risk in the defended climate change scenario (i.e. the 2115
hazard mapping).

Where no reasonably available sites in Flood Zone 1 exist then Local Planning Authorities
should consider the availability of sites in Flood Zone 2. Only where there are no reasconably
available sites in Flood Zones 1 or 2 should the suitability of sites in Flood Zone 3a be
considered.

However, as mentioned in the Introduction above, the majority of the Boston Borough area
and large parts of the South Holland district lie within Flood Zone 3. For this reason, and for
the reason outliined in 8.1.2 above, it is therefore necessary to use the refined flood risk
information (Hazard and Depth maps) to assist with the application of the Sequential Test.

The South East Lincolnshire Joint Ptanning Unit has used the mapping outputs contained in
this Strategic Flood Risk Assessment to apply the Sequential Test.

The sites contained in the Strategic Housing Land Availability Assessment (SHLAA) for each
settlement were assessed in terms of their suitability, availability and achievability to
accommodate housing. Sites concluded to be developable and deliverable were then
ordered in terms of which Flood Zone they were in.

As many of the settlements, and therefore potential housing sites, are entirely or largely
within Flood Zone 3, it was necessary to then consider which flood hazard category they
were in. The Breach Hazard Map for the 2115 scenario was used for this assessment (as
the NPPG requires residential development lifetime to be considered for a minimum 100
years).

Where lhere were sites within a settlement in the same hazard category, it was necessary to
use the information on flood depth {again in the 2115 breach scenario) to choose the most
sequentially preferable. The Flood Zone, hazard and depth categories are recorded in the
SHLAA.

The NPPF requires those proposing development in a location which is vulnerable to flood
risk to present evidence to demonstrate that there are no other locations at a lower risk of
flooding that could be suitable to accommodate the proposal. In line with this requirement,
the Local Planning Authority will expect planning applications to be supported by evidence to
demonstrate that the Sequential Tesl can be passed. Guidance on the application of the
Segueniial Test is available in the NPPF.

The NPPF advocates that the Sequential Test should be applied to all forms of development

in medium and high risk areas (Flood Zones 2 or 3), other than sites which have been

allocated in the Local Plan or for applications for minor development or change of use

(except for a change of use to a caravan, camping or chalet site, or to a mobile home or park

home site).

Minor Development is defined as:

. Minor non—residential extensions: Industrial/Commercial/Leisure etc. extensions with
a footprint less than 250m? (where subsequent 250m? extensions are proposed a
Sequential Test will be required).

. Alterations: developmenl that does not increase the size of buildings e.q. alterations to
external appearance.

. 'Householder’ development: e.g. sheds, garages, games rooms etc. within the
curtilage of the existing dwelling in addition to physical exlensions to the existing
dwelling itself. This definition EXCLUDES any proposed development that would

create a separate dwelling within the curtilage of the existing dwelling e.g. subdivision
of houses into flats.
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8.3.4

8.3.5

8.3.6

8.3.7

8.3.8

8.3.9

8.3.10

8.3.11

8.3.12

Subdivision of Dwellings: Although the subdivision of a house into flats is specifically
excluded from the definition of minor development, where no significant external alternations
are required, it would be viewed as a Change of Use application. Change of Use
applications are excluded from the Sequential Test as clarified above. So, the conversion of
a barn into a dwelling or the subdivision of a dwelling into two or more dwellings does not
require a Sequential Test as long as it does not involve significant external
alterations/extensions. Development Management officers will provide specific advice on
whether or not a development falls within this category.
Replacement dwellings: Where an individual proposes 1o redevelop their property in an
existing flood risk area the cansideration of alternative sites is not likely to be a realistic
option. In such instances, the Sequential Test should include a statement as to why there is
no alternative available to them to develop. This simple statement will satisfy the Sequential
Test provided that they:
1) Do not increase the number of bedrooms; and
2) Do not increase the number of dwellings in an area of flood risk (i.e. through the
replacement of a single dwelling with an apartment block); and
3) Do not significantly increase the floor area of the building (i.e. beyond 40% of the original).
In order to carry out a Sequential Test it is necessary to define the geographical area in
which a search for alternative sites at a lower risk of flooding will be undertaken. The search
area for the test should be the whole of the Council area unless the functional requirements
of the development justify a reduced search area. For example, if there is a need for a
doctor's surgery to serve a particular catchment area then it may be appropriate to reduce
the search area to lhat catchmenlt. Equally, in some circumstances it may be appropriate to
expand the search area beyond the district boundary. For example the location of an oil
refinery serving the whele country should be determined on a countrywide basis. The
Sequential Test evidence should define the search area and include a summary of the
functional requirements of the development in justification of the area chosen. Housing
developments will generally need to consider reasonably available alternative sites across
the whole of the Council area unless they are intended to meet a specifically identified need
e.g. the need for affordable housing in a particular settlement.
It is also necessary to identify the sources of reasonably available sites. This can be done
through existing evidence basis such as the Local Plan, the SHLAA, the Employment Land
Review and the Town Centre and Retail Capacity Study.
Reasonably available sites should NOT be discounted on the following grounds:-
o They are not owned by the developer.
. They are larger than the proposed site (a series of smaller sites accommodating an
equivalent guantum may also be considered);
. They do not offer sustainability benefits equivalent to the proposed site;
. They have an extant planning permission but development has not begun.
For the reasons outline in 8.1.2 and 8.1.4 above, the Flood Map will not provide information

that is refined enough to carry cut a meaningful Sequential Test due to the extent of Flood
Zone 3 in this area. Therefore the hazard map and depth maps shouid be used {in that
order) to refine the information on flood risk to the site and potential alternative sites.
Evidence should be presented to clearly show the name and location of the reasonably
available site options being compared to the application site, together with the hazard and
depth classification of the sites.

The evidence should include reasons as to why you may or may not conclude that the site is
a reasonable alternative to the application site.

On receipt of this evidence it is for the Loca! Planning Authority, taking advice from the
Environment Agency as appropriate, to consider whether or not the Sequential Test is
passed.
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8.3.13 In order to avoid unnecessary expense, it is strongly recommended that appiicants discuss

9.1.1

914

915

91.6

10.1.1

10.1.2

10.1.3

10.1.4

the likelihood of their proposal passing the Sequential Test with the Planning Authority's
Development Management Team before formulating and submitting their application.

The Exception Test provides a method of managing flood risk for developments of certain
fiood risk vulnerability while still allowing necessary development to occur.

The Exception Test should be applied only after the Sequential Test has been undertaken
and in the circumstances set out in Table 3 of the NPPG, i.e. when ‘'more vulnerable’
development and ‘essential infrastructure’ cannot be located in Flood Zones 1 and 2 and
when 'highly vulnerable’ development canncot be located in Flood Zone 1.

Essentially, the two parts to the Test require proposed development to show that a} it will
provide wider sustainability benefits to the community that outweigh flocd risk, and b) that it
will be safe for its lifetime, without increasing flood risk elsewhere and where possible
reduce flood risk overall.

For Part a), consideration of the wider sustainability issues draws on the criteria for
assessing the effects of the South East Lincolnshire Local Plan Documents (defined in the
Sustainability Appraisal Scoping Report). This document provides the most localised criteria
for considering wider sustainability issues within South East Lincolnshire and a useful
template for considering each Strategic Site within ‘Par a’ of the Exception Test.

With particular reference to Part b}, there are a range of factors to be considered when
determining whether or not a development is 'safe'. However, the minimum mitigation
measures required for each flood hazard zone can be found in the standing advice matrix at
Appendix C.

All planning applications for development on windfall sites will need to meet the
requirements of the Exception Test where applicable, and this should be demonstrated in a
Site Specific Flood Risk Assessment.

The Environment Agency and the Local Planning Authorities have produced local flood risk
standing advice in the form of a matrix. This document has been prepared to assist in the
interpretation of the Strategic Flood Risk Assessment for individual developments, whilst
also providing pre-application advice. This matrix forms part of the Strategic Flood Risk
Assessment and is contained in Appendix C.

Please note that single storey proposals will be expected to incorporate mitigation for the
extreme 1 in 1000 (0.1%) scenario.

The Environment Agency has also produced basic guidance, aimed at developers and
applicants on how to complele a Flood Risk Assessment.

Developers are also advised to refer to the DCLG document 'Improving the flood
performance of new buildings: flood resilient construction'. This document aims to provide
guidance to developers and designers on how to improve the resilience of new properties in
low or residual flood risk areas by the use of suitable materials and construction details.
These approaches are appropriate for areas where the probability of flooding is low (e.g.
Flood Zone 1) or areas where flood risk management or mitigation measures have been put
in place.
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12.1.2

12.1.3

12.1.4

12.1.5

13.1.1

The NPPF explains the key role of planning in ensuring new development is resilient to the
impacts of climate change. Local Planning Authorities must adopt strategies to mitigate and
adapt to climate change, taking full account of flood risk and coastal change. Local Plans
need to take account of climate change over the longer term and for residential development
this is considered to be a minimum cf 100 years, unless there is specific justification for
considering a short pericd.

The lifetime of a non-residential development depends on the characteristics of that
development. Developers will be expected to justify why they have adopted a given lifetime
far the development in their site-specific flood risk assessment. Generally commercial
development is considered against 75 years, unless otherwise agreed with the planning
authority. The adopted Ifetime shouid be agreed with the relevant Development
Management Case Officer.

The impact of climate change needs to be taken into account in a realistic way and
developers, the Local Planning Authorities and the Envircnment Agency will need to agree
what allowances are acceptable for particular proposals.

The Environment Agency has published guidance to assist with assessing the impacts of
climate change in site-specific flood risk assessment. The guidance includes recommended
contingency allowances for net sea level rise and peak rainfall intensity, peak river flow,
offshore wind speed and wave height. Developers are requested to use this guidance when
undertaking a site-specific flood risk assessment.

Please note when using this guidance, you will need to refer to the peak river flow
allowances for the Anglian River Basin District.

The NPPF requires that a site-specific Flood Risk Assessment (FRA) should accompany all
planning applications for development propesals of 1 ha or greater in Flood Zone 1 and all
proposals for new development located in Flood Zones 2 and 3.

The FRA should identify and assess the risks of all forms of flooding tc and from the
development and should demonstrate how these risks will be managed, taking climate
change into account.

For major developments in all Flood Zones, the FRA should identify opportunities to reduce
the probability and consequences of fiooding.

A FRA will also be required where the proposals (including change of use to a more
vulnerable flood risk vulnerability classification} may be affected by other sources of flooding
or where the Environment Agency, Internal Drainage Beard or other bodies have indicated
there may be drainage problems.

Any Site Specific FRA will be expected to incorporate the relevani minimum mitigation
measures found in the standing advice matrix.

The National Planning Practice Guidance advises one of the considerations to ensure that
any new development is safe, including where there is a residual risk of flooding, is whether
adequate flood wamings would be available tc peaple using the development. A flood
warning and evacuation plan is a requirement for sites at risk of flooding used for holiday or
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13.2.3

13.3.1

13.3.2

13.3.3

14.1.1

short-let caravans and camping and are important at any site that has transient occupants
(e.g. hostels and hotels).

The National Planning Practice Guidance advises flood warning and evacuation plans will

need to take account of the likely impacts of climate change, e.g. increased water depths

and the impact on how pecple can be evacuated. in consultation with Ihe authority's

emergency planning staff, the local planning authority will need to ensure that evacuation

plans are suitable through appropriate planning conditions or planning agreements.

In advising the local planning authority, the emergency services are unlikely to regard

developments that increase the scale of any rescue that might be required as being safe.

Even with defences in place, if the probability of inundation is high, safe access and egress

should be maintained for the lifetime of the development. The practicality of safe evacuation

from an area will depend on:

. the type of flood risk present, and the extent to which advance warning can be given in
a flood event;

. the number of pecpie that would require evacuation from the area potentially at risk;

. the adequacy of both evacuation routes and identified places that people could be

evacuated to (and taking into account the length of time that the evacuation may need
to last), and;

. sufficiently detailed and up to date evacuation plans being in place for the locality that
address these and related issues.

Lincolnshire County Council has prepared an evacuation plan for East Coast Flooding which

includes signed evacuation routes.

There are two flood storage reservoirs within the district of South Holland, namely Surfleet
Reservoir, and the Crowland and Cowbit Washes. The latter is designated as large raised
reservoirs under the Reservoirs Act 1575,

The National Planning Practice Guidance advises local planning authorities to consult with
their emergency planning officers as early as possible during the preparation of Local Plans,
and also regarding any planning applications which have implications for emergency
planning. Where issues affecting emergency services are identified it may be relevant to
contact the local resilience forum — multi-agency partnerships made up of representatives
from local public services which prepare for local incidents and catastrophic emergencies.
Or in some cases, it may be appropriate for the local planning authority to consult the
emergency services on specific emergency planning issues related to new developments.
Local planning authorities are also advised to consult with the owners/cperators of raised
reservoirs, to establish constraints upon safe development.

Surface water flood risk on site should be managed using sustainable drainage systems
such as swales, filter drains, bio retention basins, permeable paving, rain gardens, green
roofs, etc. Sustainable drainage systems (SuDS) should be designed to control surface
water runoff as close to where it falls as possible and mimic the natural catchment process.
The design should aim to reduce runoff by integrating stormwater controts throughout the
site in small discrete units rather than using large flow attenuation and flow control
structures.
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SuDS provide opportunities to:

. reduce surface water run-off;

. encourage natural groundwater recharge;

. reduce pollution;

. enhance amenity and biodiversity.

The National Planning Practice Guidance requires sustainable drainage systems to be
provided for all proposed major development, unless demonstrated to be inappropriate, and
states that priority must be given to the use of sustainable drainage sysiems in areas at risk
of flooding. All develocpments, regardless of scale and constraints, should seek to
incorperate sustainable drainage.

Good SuDS design involves:

. managing surface runoff at its source where it is reasonably practicable to do so;

. managing surface runoff on the surface where it is reasonably practicable tc do so;

. using public space where it serves more than one property and is reasonably
practicable to do so;

. being cost-effective to operate and maintain cver the life of the development;

. taking account of the likely impacts of climate change and changes in impermeable
area over the design life of the development where it is reasonably practicable to do
0.

Generally, the aim should be to discharge surface water runoff as high up the following

hierarchy of drainage options as reasonably practicable:

) into the ground (infiltration);

to a surface water body;

. to a surface water sewer, highway drain, or ancther drainage system;

. to a combined sewer.

SuDS design is an integrated process and must be considered early in the design process at

the master planning stage. The runoff from properties and highways should be integrated

and appropriate treatment stages applied. Flows should be managed in sequential sub-

catchments (a management train) as close to the source as possible.

The minimum standards for SuDS are set out in the nan-statulory Technical Guidance for

Sustainable Drainage Systems.

Surface water management schemes should be designed to provide multiple benefits,

contributing to the enhanced amenity of developed areas, providing wildlife habitats and

opportunities for biodiversity enhancement, as well as providing flood risk management

function.

Clear arrangements must be in place for the cn-going maintenance and/or adoption of the

proposed drainage system for the lifetime of the development. These arrangements must

be approved at the pianning or reserved matters stage for all major development.

o Appendix A: Fluvial and Tidal Hazard Mapping
) Appendix B: Fluvial and Tidal Depth Mapping
a Appendix C: Standing Advice

SE Lincolnshire SFRA V6 18/12/2017
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Plot for sale in Bridge Road, Sutton Bridge., PE12 Page 1 of 3

rightmove Buy Rent Find Agent  House Prices  Commercial  Inspire Qverseas  Signin
[l Geoffrey Collings & Co, Long Sutton .
w ht
¥ 13 High Street, Long Sutlon, PE 12 SDB ke rig m\f‘e
014086 477002 local call rale wanw nighimove.co.uk/propernty/52012650
Plot for sale

Bridge Road. Sutton Bridge.

Property Description
Key features

® A Brownfield Site “  Suitable for Residential Development

¥ Just under Lwo thirds of an acre /0.27 Ha. (Subject to survey)

Full descriptlon

Potential bullding land. A Brownfield site, suitable for residential development Just under two thirds of an acre/0.27 ha. (Subject te measured survey)
Outline Planning Permission granted by South Holland District Council on 25/08/05 under reference H18/0879/05. The planning permissien has expired.

We usq 500KIAR 59 SRNTLIT SV SH SRS URDSARA AT HERRIJXSUAATtiRHA LARSIDRHIANN 2B AR R Eeceive ous Continue
cookied HAREHOE MRl ARG IR LB AR & RERRYP N ARAUSS RN E MR T Wvellings on good sized plots. In the opinion of the Seling Aganis

https://www.rightmove.co.uk/commercial-property-for-sale/property-52012650.html 08/10/2018



Plot for sale in Bridge Road, Sutton Bridge., PE12 Page 2 of 3

. the Lacal Planning Authcrity is also likely Lo give favourable consideration Lo a higher density scheme. . )
nghtmﬁtlc}r willrequire a vehicuﬁcllrj:{ght um‘\‘rum EHQQ@Q?BR roa'&'»‘ﬂi’dsﬁ rnral&%'?ed proggmmgiiue or! Waggehtion Qé’;?éﬁ?&? all seﬁ"‘g& Lg

be taken into the retained property.

General Informatlen - The site occuples a goodlocationin this large and expanding viltage. Sutton Bridge is regarded as a town by South Holland
District Councll. The site is on a bus route. with bus stops nearby for aregular service to the nearby larger towns of Long Sutton {3 miles), Spalding (16
miles) and Kings Lynn (10 riles}. The site is also close to the modern Health Centre, Post Office, Junlor 5¢chaol, Pharmacy. Garage and General Store.

Sutton Bridge has a range of shops f restaurants etc and a testing 9-hole golf course. There are alsc plans 1o conslruct a marina on the nearby tidal River
Nene.

Services - Allmain services are available in Bridge Road, together with a surface water draln. Prospective buyers must satisfy themselves as to the
adequacy of these services and the costs of connection.

Plot 1 {See Indlcative Plan Enclosed) - This was to be retained by the vendor. Now that it is incfuded in the disposal there will probably no longer be a
requirement for a separate access.

Tenure And Possession - The site is freehold and vacant possession will be granted on completion ol the sale. The buyer will be respeonsible for the
demolition and removal of the buildings and hard-stending on the site.

Wayteaves, Easements And Rights Of Way - The properly is sold subject to and with the benefit of all rights of way whether public or private, light.
support, drainage, water and electricity and all other rights and obligaticns, easements, quas) easements. quasi rights, licences.privileges and restrictive
covenants and all existing and proposed wayleaves for efectricity, drainage, water and other pipe whether referred toin these particulars or not.

Useful Contact Detalls - Electricity: Westermn Power Distribution. Email: wpdnewsuppliesmids@westernpower.co.uk

Gas: Nallonal Grid Gas Distribution. Block 2, Brick Kiln Street, Hinckley. Leics. LEADONA, Tel: 01926656923,

Water and Drainage: Anglian Water. Email: planningliaseni@anglianwater.co.uk

South Holland Inizmal Drainage Board: Kettiewell House, Austin Fields Industrial Estate, Kings Lynn, tNorfolk, PE30 1PH.

Local Planning Authority: South Holland District Council, Councii Offices, Prlory Road, Spalding, PE11 2XE. Tel: 01775 761161.
Highways Authority: Lincoinshire County Councli, Municipal Bulldings, West Street, Boston, PE21 8QR. Tel: 01205 314571.

More Informatlon from this agent

To view this media. please visit the on-line version of this page at www.rightmove.co.uk/property-for-sale/property-52012650.html

Listing History

Added on Rightmave:
04 July 2015

Nearest statlon
Kings Ly [5.2mi|

Otrtances ww rirsight ire

Teans ETends from centre of posilosds

Nearest schools

Use the school chaciker
To vlew this property or request more detalls, contact:

- Geoffrey Collings & Co, Long Sutton
1 13 High Street, Long Sutton, PE12 9DB

01406 47 TO02 Locsl ool rate

We use cookles to optimise your experience on our website. If you continue we'll assume that you are happy to receive our

Continue
cookles. However, If you would like to, you can change your cookie settings at any time.

Map & Street View

https://www.rightmove.co.uk/commercial-property-for-sale/property-52012650.html 08/10/2018



Flood map for planning - GOV. UK Page 1 of 2

& GOV.UK

Fiood map lor ptanning

BETA Thisisa new service - your feedback (/feadback) will help us to improve it.

Likelihood of flooding in this area

This location is in an area with a high probability of flooding

FLOOD ZONE 3

Land and property in flood zone 3 have a high probability
cf flooding

Mare Infarmation about fMlood zones

{http://planningguidance communities.gov uk/Bloglquidance/d

risk-and-coastal-change/flocd-zone-and-flood-risk
tables/table-1-1lood-2ones )

(https://www.qov.uk/quidance/flood-risk-
assessment-for-planning-applications) for

1 | You must carry out a flood risk assessment

development in flood zone 3

Fer some types of developmentin floed zone
2 3 you must follow the Enviranment Agency's

standing advice for carrying out a flood risk

assessment (https://www.gov.uk/quidance/flocd-

risk-assessment-standing-advice)

assessments for planning applications
{https://www.qov.uk/quidance/flood-risk-
assessment-for-planning-applications)

3 ‘ You can also read more about flood risk

Learn more about the potential sources of fleod risk in
this area (https://flood-warning-
information.service.gov.uk/long-term-fiood-risk/map?
easting=547462&northing=321353)

Download this information (PDF)

Refine this search {/confirm-location?easting=547462&northing=321353)

Find out the flood probability for another locaticn (D

You can use this information as part of a flood risk assessment for a planning
application (https://www.gov.uk/quidance/flood-risk-assessment-for-planning-
applications# when-you-need-an-assessment)

b ferms ofuse

https://flood-map-for-planning.service.gov.uk/summary 7easting=547462&northing=3... 08/10/2018



Long term flood risk map for England - GOV.UK Page 1 of 2

i GOV.UK

Long term flood risk information

Learn more about this area's
floodrisk

Select the type of flood risk information you're interested In. The map will
then update.

You can learn more about the ways we describe flogd risk. Alternatively
select a legend item or feature from the map for an expilanation of that flood
risk.

'Detailed view' shows more technical information.

Allinformation. particularly the likeUhood of surface water flooding. is a
generalindicator of an area’s flood risk, As such it is not suitable for
identifying whether an individual property will flood. This service uses
computer models to assess an area’s long term flood risk from rivers, the
sea, surface water and some groundwater. It does not include flood risk
from sources such as blocked drains and burst pipes.

Basic view I Detailed view Location | Enter a place or postcode in Englang Q,

Flood risk from rivers

Eull screen «™
or the sea e S

Flood risk
Extent of flooding
Flood risk from surface
water Hlat
—
Extent of flnoding
Flood risk from *edium
reservoirs Piediym
Extent of flocding
Low
Very low
Location you
seiected

» Accuracy of surface water flood risk information

View the flood risk information for another location

Go to the naticnal flood infermation service

» Other ways of getting this infermation

https://flood-waming-information.service.gov.uk/long-term-flood-risk/map?easting=5... 08/10/2018



APPENDIX 8



.. ®g
e Communities
@ and Local Government

Technical Guidance to the National
Planning Policy Framework

March 2012
Department for Communities and Local Government



® Crown copyright, 2012

Copyright in the typographical arrangement rests with the Crown.

You may re-use this information (not including logos) free of charge in any format or medium,
under the terms of the Open Government Licence. To view this licence, visit

hitp:fwww nationalarchives gov. uk/doc/open-government-licence!’ or write to the Information
Policy Team, The National Archives, Kew, London TWS 4DU, or e-mail;

psi@nationalarchives.gsi.gov.uk.

This document/publication is also available on our website at www.communities.gov.uk

Any enqguiries regarding this document/publication should be sent to us at:

Department for Communities and Local Government
Eland House

Bressenden Place

London

SWI1E 50U

Telephone: 030 3444 0000

March, 2012

ISBN: 978-1-4098-3410-6



Contents

Introduction

Flood risk

The Sequential and Exception Tests
Flood risk assessment
Strategic flood risk assessment
Site-specific flood risk assessment
Taking climate change into account
Managing residual flood risk
Flood resilience and resistance

Minerals policy
Proximity of mineral workings to communities
Dust emissions
General considerations
Health effects of dust
Noise emissions
Noise standards
Stability in surface mine workings and tips
Restoration and aftercare of mineral sites
Landscape strategy
Reclamation conditions/schemes
Aftercare schemes
Financial guarantees
Landbanks for industrial minerals
Definitions in the National Planning Policy Framework

Glossary of technical noise terms

14
14
14
14
16
17
18
18
19
19
19
21
22
23
23
24



Introduction

1. This document provides additional guidance to local planning authorities to
ensure the effective implementation of the planning policy set out in the National
Planning Policy Framework on development in areas at risk of flooding and in
relation to mineral extraction. This guidance retains key elements of Planning
Policy Statement 25 and of the existing minerals policy statements and minerals
planning guidance notes which are considered necessary and helpful in relation
to these policy areas. The retention of this guidance is an interim measure
pending a wider review of guidance to support planning policy.

Flood risk

2. As set out in the National Planning Policy Framework, inappropriate development
in areas at risk of flooding should be avcided by directing development away from
areas at highest risk, but where development is necessary, making it safe without
increasing flood risk elsewhere. For these purposes:

+ ‘“areas at risk of flooding” means land within Flood Zones 2 and 3; or land
within Flood Zcne 1 which has critical drainage problems and which has been
notified to the local planning authority by the Environment Agency;

« “flood risk” means risk from all sources of flooding - including from rivers and
the sea, directly from rainfall on the ground surface and rising groundwater,
overwhelmed sewers and drainage systems, and from reservoirs, canals and
lakes and other artificial sources.

The Sequential and Exception Tests

3. As set out in the National Planning Policy Framework, the aim of the Sequential
Test is to steer new development to areas with the lowest probability of flooding.
The flood zones (see table 1) are the starting point for this sequential approach.
Zones 2 and 3 are shown on the flood map' with Flood Zone 1 being all the land
falling outside Zones 2 and 3. These flood zones refer to the probability of sea
and river flooding only, ignoring the presence of existing defences.

4. Strategic Flood Risk Assessments (see paragraphs 7-8) refine information on the
probability of flooding, taking other sources of flooding and the impacts of climate
change (see paragraphs 11-15) into account. They provide the basis for applying
the Sequential Test, on the basis of the flood zones in table 1. Where table 1

' To access the flood map, see the Environment Agency's website at:

hito:/fwww.environment-agency.gov.uk/homeandieisurefloods/default. aspx




indicates the need to apply the Exception Test (as set out in the National
Planning Policy Framework), the scope of a Strategic Flood Risk Assessment will
be widened to consider the impact of the flood risk management infrastructure on
the frequency, impact, speed of onset, depth and velocity of flooding within the
flood zones considering a range of flood risk management maintenance
scenarios. Where a Strategic Flood Risk Assessment is not available, the
Sequential Test will be based on the Environment Agency flood zones.

. The overall aim should be to steer new development to Flood Zone 1. Where
there are no reasonably available sites in Flood Zone 1, local planning authorities
allocating land in local plans or determining planning applications for development
at any particular location should take into account the flood risk vulnerability of
land uses (see table 2) and consider reasonably available sites in Flood Zone 2,
applying the Exception Test if required (see table 3). Only where there are no
reasonably available sites in Flood Zones 1 or 2 should the suitability of sites in
Flood Zone 3 be considered, taking into account the flood risk vulnerability of land
uses and applying the Exception Test if required.

Table 1: Flood zones
(Note: These flood zones refer to the probability of river and sea flooding, ignoring
the presence of defences)

Zone 1 - low probability

Definition
This zone comprises land assessed as having a less than 1 in 1,000
annual probability of river or sea flooding (<0.1%).

Appropriate uses
All uses of land are appropriate in this zone.

Flood risk assessment requirements

For development proposals on sites comprising one hectare or above the

vulnerability to flooding from other sources as well as from river and sea

flooding, and the potential to increase flocd risk elsewhere through the

addition of hard surfaces and the effect of the new development on surface
| water run-off, should be incorporated in a flood risk assessment. This need
only be brief unless the factors above or other local considerations require
particutar attention.

Policy aims

In this zone, developers and local authorities should seek opportunities to
reduce the overall level of flood risk in the area and beyond through the
layout and form of the development, and the appropriate application of
sustainable drainage systems?.

? Sustainable drainage systems cover the whole range of sustainable approaches 1o surface
drainage managerment. They are designed to control surface water run off close to where it falls
and mimic natural drainage as closely as possible.



Zone 2 - medium probability

Definition

This zone comprises land assessed as having between a 1 in 100 and 1in
1,000 annual probability of river flooding (1% — 0.1%), or between a 1 in
200 and 1 in 1,000 annual probability of sea flooding (0.5% — 0.1%) in any
year.

Appropriate uses

Essential infrastructure and the water-compatible, less vulnerable and
more vulnerable uses, as set out in table 2, are appropriate in this zone.
The highly vulnerable uses are only appropriate in this zone if the
Exception Test is passed.

Flood risk assessment requirements

All development proposals in this zone should be accompanied by a flood
risk assessment

Policy aims

In this zone, developers and local authorities should seek opportunities to
reduce the overall level of flood risk in the area through the layout and form
of the development, and the appropriate application of sustainable
drainage systems.

Zone 3a - high probability

Definition

This zone comprises land assessed as having a 1 in 100 or greater annual
probability of river flooding (>1%), or a 1 in 200 or greater annual
probability of flooding from the sea (>0.5%) in any year.

Appropriate uses

The water-compatible and less vulnerable uses of land (table 2) are
appropriate in this zone. The highly vulnerable uses should not be
permitted in this zone.

The more vulnerable uses and essential infrastructure should only be
permitted in this zone if the Exception Test is passed. Essential
infrastructure permitted in this zone should be designed and constructed to
remain operational and safe for users in times of flood.

Flood risk assessment requirements
All development proposals in this zone should be accompanied by a flood
risk assessment.

Policy aims

In this zone, developers and local authorities should seek opportunities to:

+ reduce the overall level of flood risk in the area through the layout and
form of the development and the appropriate application of sustainable
drainage systems;




« relocate existing development to land in zones with a lower probability
of flooding; and

+ create space for flooding to occur by restoring functional floodplain and
flood flow pathways and by identifying, allocating and safeguarding
open space for flood storage.

Zone 3b - the functional floodplain

Definition
This zone comprises land where water has to flow or be stored in times of
flood.

Local planning authorities should identify in their Strategic Flood Risk
Assessments areas of functional floodplain and its boundaries accordingly,
in agreement with the Environment Agency. The identification of functionai
floodplain should take account of local circumstances and not be defined
solely on rigid probability parameters. But land which would flood with an
annual probability of 1 in 20 (5%) or greater in any year, or is designed to
flood in an extreme (0.1%) flood, should provide a starting point for
consideration and discussions to identify the functional floodplain.

Appropriate uses

Only the water-compatible uses and the essential infrastructure listed in
table 2 that has to be there should be permitted in this zone. It should be
designed and constructed to:

« remain operational and safe for users in times of flood,;
« result in no net loss of floodplain storage;

« notimpede water flows; and

« notincrease flood risk elsewhere.

Essential infrastructure in this zone should pass the Exception Test.

Flood risk assessment requirements
All development proposals in this zone should be accompanied by a flood
risk assessment.

Policy aims
In this zone, developers and local authorities should seek opportunities to:
« reduce the overall level of flood risk in the area through the layout and

form of the development and the appropriate application of sustainable
drainage systems;

+ relocate existing development to land with a lower probability of
flooding.




Table 2: Flood risk vulnerability classification

Essential infrastructure

« Essential transport infrastructure (including mass evacuation routes)
which has to cross the area at risk.

« Essential utility infrastructure which has to be located in a flood risk area
for operational reasons, including electricity generating power stations
and grid and primary substations; and water treatment works that need to
remain operational in times of flood.

» Wind turbines.

Highly vulnerable

« Police stations, ambulance stations and fire stations and command
centres and telecommunications installations required to be operational
during flooding.

+ Emergency dispersal points.

« Basement dwellings.

« Caravans, mobile homes and park homes intended for permanent
residential use®.

« Installations requiring hazardous substances consent®. (Where there is a
demonstrable need to locate such installations for bulk storage of
materials with port or other similar facilities, or such installations with
energy infrastructure or carbon capture and storage installations, that
require coastal or water-side locations, or need to be located in other high
flood risk areas, in these instances the facilities should be classified as
“essential infrastructure”)”.

More vulnerable

« Hospitals.

« Residential institutions such as residential care homes, children’s homes,
social services homes, prisons and hostels.

« Buildings used for dwelling houses, student halls of residence, drinking
establishments, nightclubs and hotels.

s Non-residential uses for health services, nurseries and educational
establishments.

« Landfill and sites used for waste management facilities for hazardous
waste®.

« Sites used for holiday or short-tet caravans and camping, subject to a
specific warning and evacuation plan.’

Less vulnerable

« Police, ambulance and fire stations which are not required to be
operational during flooding.

+ Buildings used for shops, financial, professional and other services,

* For any proposal involving a change of use of land to a caravan, camping or chalet site, ortc a
mobile home site or park home site, the Sequential and Exception Tests should be applied.

“ See Circular 04/00: Planning controls for hazardous substances (paragraph 18) at:
www.communities.gov. uk/publications/planningandbuilding/circularplanningeontrols

*lIn considering any development propasal far such an instaliation, local planning authorities should
have regard to planning policy on pollution in the National Planning Policy Framework.

® For definition, see Planning for Sustainable Waste Management: Companion Guide to Planning
Policy Statement 10 at

www.communities. gov. uk/publications/planningandbuilding/planningsustainable

7 See footnote 3.




restaurants and cafes, hot food takeaways, offices, general industry,
storage and distribution, non—residential institutions not included in “more
vuinerable”, and assembly and leisure.

« Land and buildings used for agriculture and forestry.

« Waste treatment (except landfill and hazardous waste facilities).

» Minerals working and processing (except for sand and gravel working).

« Water treatment works which do not need to remain operational during
times of flood.

« Sewage treatment works (if adequate measures to control pollution and
manage sewage during flooding events are in place).

Water-compatible development

« Flood control infrastructure.

Water transmission infrastructure and pumping stations.

« Sewage transmission infrastructure and pumping stations.

« Sand and gravel working.

« Docks, marinas and wharves.

« Navigation facilities.

+ Ministry of Defence defence installations.

« Ship building, repairing and dismantling, dockside fish processing and
refrigeration and compatible activities requiring a waterside location.

« Water-based recreation (excluding sleeping accommodation).

« Lifeguard and coastguard stations.

« Amenity open space, nature conservation and biodiversity, outdoor sports
and recreation and essential facilities such as changing rooms.

« Essential ancillary sleeping or residential accommodation for staff
required by uses in this category, subject to a specific warning and
evacuation plan.

Notes to table 2:

a. This classification is based partly on Department for Environment, Food and Rural
Affairs and Environment Agency research on Flood Risks to People (FD2321/T) R2)8
and also on the need of some uses to keep functioning during flooding.

b. Buildings that combine a mixture of Uses should be placed into the higher of the
relevant classes of flood risk sensitivity. Developments that allow uses to be distributed
over the site may fall within several classes of flood risk sensitivity.

c. The impact of a flood on the particular uses identified within this flood risk
vulnerability classification will vary within each vulnerability class. Therefore, the flood
risk management infrastructure and other risk mitigation measures needed to ensure
the development is safe may differ between uses within a particular vulnerability
classification.

8 See website for further details.




Table 3: Flood risk vulnerability and flood zone ‘compatibility’

—

Flood risk Essential Water
vulnerability infrastructure | compatible
classification

{see table 2)

Highly " More ' Less |
vulnerable | vulnerable | vuinerable

7.

' Zone 1 v v v v v
Zone 2 v v Exception v v
- Test
m .
% | required
o | Zone 3a Exception v | x Exception v
@ Test required Test
E required
Q| Zone 3b Exception v x x x
g | functional | Test required
2 | floodplain
[V
Key: v Development is appropriate.

x Development should not be permitted.

Notes to table 3:

This table does not show:

a. the application of the Sequential Test which guides development to Flood Zone 1
first, then Zone 2, and then Zone 3;

b. flood risk assessment requirements; or

c. the policy aims for each flood zone.

Flood risk assessment

Properly prepared assessments of flood risk will inform the decision-making
process at all stages of development planning. A Strategic Flood Risk
Assessment is a study carried out by one or more local planning authorities to
assess the risk to an area from flooding from all sources, now and in the future,
taking account of the impacts of climate change, and to assess the impact that
changes or development in the area will have on flood risk. It may also identify,
particularly at more local levels, how to manage those changes to ensure that
flood risk is not increased. A site-specific flood risk assessment is carried out by,
or on behalf of, a developer to assess the risk to a development site and
demonstrate how flood risk from all sources of flooding to the development itself
and flood risk to others will be managed now, and taking climate change into
account. There should be iteration between the different levels of flood risk
assessment.

Strategic Flood Risk Assessment

As set out in the National Planning Policy Framework, Local Plans should be
supported by Strategic Flood Risk Assessment. The Strategic Flood Risk
Assessment should be prepared in consultation with the Environment Agency,

8



local planning authorities’ own functions of emergency response and drainage
authority under the Land Drainage Act 1991, and where appropriate, internal
drainage boards. Initially the Strategic Flood Risk Assessment will be used to
refine information on the areas that may flocd, taking into account other sources
of flooding and the impacts of climate change, in addition to the information on the
flood map. Local planning authorities should use the Strategic Flood Risk
Assessment to inform their knowledge of flooding, refine the information on the
flood map and determine the variations in flood risk from all sources of flooding
across and from their area. These should form the basis for preparing appropriate
policies for flood risk management for these areas. The Strategic Flood Risk
Assessment should be used to inform the sustainability appraisal {incorporating
the Strategic Environmental Assessment Directive) of local development
documents, and will provide the basis from which to apply the Sequential Test
and Exception Test in the development allocation and development control
process.

. Where local planning authorities have been unable to allocate all proposed
development and infrastructure in accordance with the Sequential Test, taking
account of the flood vulnerability category of the intended use, it will be necessary
to increase the scope of the Strategic Flood Risk Assessment to provide the
information necessary for application of the Exception Test. This should,
additionally, consider the beneficial effects of flood risk management
infrastructure in generally reducing the extent and severity of flooding when
compared to the flood zones on the flood map. The increased scope of the
Strategic Flood Risk Assessment will enable the production of mapping showing
flood outlines for different probabilities, impact, speed of onset, depth and velocity
variance of flooding taking account of the presence and likely performance of
flood risk management infrastructure.

Site-specific flood risk assessment

. As set out in the National Planning Policy Framework, local planning authorities
should only consider development in flood risk areas appropriate where informed
by a site-specific flood risk assessment®. This should identify and assess the risks
of all forms of flooding to and from the development and demonstrate how these
flood risks will be managed so that the development remains safe throughout its
lifetime, taking climate change into account. Those proposing developments
should take advice from the emergency services when producing an evacuation
plan for the development as part of the flood risk assessment.

® The Environment Agency provides ‘standing advice’ on flood risk — see the Agency's website at:
htto:/www.environment-agency.gov. uk/research/planning/82584 aspx . Applicants for planning
permission will find this advice helpful when preparing a site-specific fiood risk assessment for, and
before designing, a lower risk development {and for ensuring extensions or alterations are designed
and constructed to conform to any flood protection already incorporated in the property and include
flood resilience measures in the design). The Agency also provides standing advice to enable local
planning authonities to clearly identify the type of planning applications on which they should consult
the Agency, and to make decisions on low risk applications where flood risk is an issue, without
directly consufting the Agency for an individual response.



10. Minor developments'® are unlikely to raise significant flood risk issues unless they
would:

» have an adverse effect on a watercourse, floodplain or its flood defences;

» would impede access to flood defence and management facilities; or

» where the cumulative impact of such developments would have a significant
effect on local flood storage capacity or flood flows.

Taking ciimate change into account

11. Global sea level will continue to rise, depending on greenhouse gas emissions
and the sensitivity of the climate system. The relative sea level rise in England
also depends on the local vertical movement of the land, which is generally falling
in the south-east and rising in the north and west. In preparing a Strategic Flood
Risk Assessment or a site-specific flood risk assessment, the allowances for the
rates of relative sea level rise shown in table 4 should be used as a starting point
for considering flooding from the sea, along with the sensitivity ranges for wave
height and wind speed in table 5.

Table 4: Recommended contingency allowances for net sea level

rises
Net sea level rise (mm per year)
relative to 1990
1980 to 2025 to 2055 to 2085 to
2025 2055 2085 2115
East of England, east midlands,
LLondon, south-east England 4.0 8.5 .0 15.0
(south of Flamborough Head)
South-west England 3.5 8.0 11.5 14.5
North-west England, north-east
England (north of Flamborough 4% 4 Gt 130
Head) |

Notes to table 4:

a. For deriving sea levels up to 2025, the 4mm per year, 3Imm per year and 2.5mm
per year rates {covering the three geographical groups respectively), should be
applied back to the 1990 base sea level year. From 2026 to 2055, the increase in
sea level in this period is derived by adding the number of years on from 2025 (to
2055), multiplied by the respective rate shown in the table. Subsequent time
periods 2056 to 2085 and 2086 to 2115 are treated similarly.

' Minor development means:

- Minor nan-residential extensions: industrial/commercial/leisure etc. extensions with a footprint
less than 250sgm.

- Alterations: development that does not increase the size of buildings e.g. alterations to extemal
appearance.

- Househalder development: e.g. sheds, garages, games rooms etc. within the curtilage of the
existing dwelling in addition to physical extensions to the existing dwelling itself. This definition
excludes any proposed development that would create a separate dwelling within the curtilage
of the existing dwelling e.g. subdivision of houses into flats.
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Ben Hornigold

From:

Sent:

To:

Cc:

Subject:
Attachments:

URGENT REQUEST.

Afternoon,

Ben Hornigold [ben.hernigold@btinternet.com]

(8 October 2018 15:50

‘Technical Design {Chippenham)/WavinUK'

‘Andrew Nichols'

FW: Proposed development at 259 Bridge Road, Sutton Bridge, PE12 8SL.
PLO1.pdf, 18.003 Bridge Road, Sutton Bridge FACT.PDF

Please find attached soils infiltration test results for the above site. | would be pleased if you could provide me with
the “AquaCell Soakaway” calculations and recommended design details for the above project utilising a design soak
away principle as indicated within the provided borehole resutts for each dwelling. If you could provide the design to
suit the 1 in 100 year event plus 40% climate change allowance this will be compliant with the Drainage Authorities
required specification. Additionally could you provide an Osma drain system of sufficient capacity to cater for a
treated effluent discharge separately for each property ?

it would be greatly appreciated if you provide the design data asap., be obliged if you could acknowledge receipt

please ?

Best regards, Ben Hornigold.
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Sustainable drainage

Drainage systems can contribute 1o sustainable developmant and improve the places and spaces whare
w llve, work and play by balancing the different opportunities and challenges that influence urban
design and the development of communities.

Approaches to manage surface water that take account of water quantity (flooding), water guality
{pollution) biodiversity {wildlife and plants) and amenity are collectively referred to as Sustainable
Drainage Systems (SulS).

SuDS mimic nature and typically manage rainfall close to where it fails. SuDS can be designed to
transport {oonvey) surface water, slow runoff down {attenuate) before it enters watercourses, they
provide areas to store water In natural conmtours and can be usad to allow water to soak (infiltrate) Into
the ground or evaporated fram surface water and Lost o transpired from vegetation (known as
Ev.\pmran&mrmnnl

SUDS are drainage systems that are considered 1o be environmentaily beneficial, causing minimal or
no long-term detrimental damage. They are often regarded as 2 sequence of management practices,
controd structures and strategies designed to efficiently and sustalnably drain surface water, while
minimiging pollution and managing the impact an water guality of local water bodies.

5ul5 are maore sustainable than traditional drainage methods because they:

= Manage runalT volurmes and flow rates from hard swfaces, reducing the impact of urbanisstion on looding

Provide opportunitiesd lor wing munolf where it falls

= Protect or enhance water guality [reducing pallution from runoff)

Protect natural Mlow regimes in wiilércowrses

Are sympathetic to the efvironment and the needs of the local commumity
Prowlde an attractive habitar for weldlife in urban watercourses

= Provide opporunites for evapotramsplration frem vegetatian and surface waler
+ Encourane natiral nglll\ﬂWEEE‘."aﬂuirEf recharge (whare appeopriate)
« Create berter places 10 live, work and play.

Delivering SuDS$

Using SuDS

Background

Sustainable dramags

Lirban drainage

Suls principles

Benefits of 5uD5

SulS components

SUDS peaMormiange & moaLing
Dedbvery

Thee coats & benefits af Suls
Adaption & malnienance of SubS
Legistation & regulation

Deskgn quidance

Retrofitting SuDS

Wiy retrafic?
Opponunities

ll".'l![rl:I"l'III'II;. in 1he urban
emviranment

A Frarrewark far retrafiting

Drainage exceedance

Background
Gsakeholders
Managing exceedance

Encousrgging wotake

https://www.susdrain.org/delivering-suds/using-suds/background/sustainable-drainage... 08/10/2018



Sustainable drainage

Figure I demonstrates the impacts of urbanisation on a catchment by reducing its permeability and
increasing surface water runoff, This reduces opportunities for water to be managed naturally with the
patential for pollution and localised flooding whien the plped systems cannot cope with rainfall

SuD5 may also allow new development in areas where existing sewerage systems are close to full
capacity, thereby enabling development within existing urhan areas.

Sustainable drainage is moving away from the traditional thinking of designing anly 1o manage flood
risk, where runoff (s regarded as a nuissance to a philiosaphy of where surface water is a valuahle
resource and should be managed for maximum benefit.

The “traditionat approach™

Surface water is comvayed pway fram our chies
¢ tOWwns a5 Suickliy as possiole ta arimarily
manege risks from flooding ang poar
sanitation.

‘Water qualivy, amenitybicdiversity are given
very limie congloerstion

The SuDS triangle

The SuDS philosaphy is to replicate, as closely
as possio\a the natural dainage from a site

[ S N

https://www.susdrain.org/delivering-suds/using-suds/background/sustainable-drainage...
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Sustainable drainage Page 3 of 4

Leivle bevedps gL

SLDS 15 designas within the opporiunities and
conatants of & site fo geliver tha most
benefits for water quantity, quality ang
smenity tiodiversity, Where these objectives
ovelsp s is calied the SubS wang.e,

biodiversity

Coit Ven quusiiy of The four pillary of SuDS design

e
The cverarching principles of SUbS design is
that surface water cunoff should be managed for
maximum beneflt

The benefis that can Oe achieved by SuDS will
be influenced by the site, but they fit broadly
irto four categaries; water quantity, water
quslity, amenity and biacversity, The all have |
thelr own cesign abjective.

TrREER el i LS TR
imrybe pesque

Sustainable drainage is a concept that includes tong term envirenmental and social factors in decisions
about drainage, [t takes account of the quantity and quality of runoff, and the amenity and aesthetic
value of surface water in the urban environment. Many existing urban drainage systems can cause
problems of flooding, pollution or damage to the envirenment and sre nat proving to be sustainable in
the context of wider challenges from climate change and urbanisation.

Read more on:
» Urban drainage
+ 5uDS principles
« Benefits of Suls

Our Partners

Qur Supporters

https://www.susdrain.org/delivering-suds/using-suds/background/sustainable-drainage... 08/10/2018
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EUROPEAN
COMMISSION

—_— Environment

rfome Abaul us Policies Funding Legal compliance News & culreach
Introduction to the new EU Water Framework
Directive

The Increasing demand by cltizans and environmental organisations far cleaner rivers and lakes,
groundwater and coastat beaches has been evident for considerable time. It has recently been
reconfirmed by a representative opinion poll Eurcbarometer in all 25 EU countries:

When asked to list the five maln envircnmental {ssues that Europeans are werried about, averaged
results for the EU25 show that nearly haif of the respendents are worried about “water pollution” (4794},
with figures for Indlvidual countries going up as far as 71%.

This demand by citizens is one of the main reasons why the Commissicn has made water protection one
of the priorities of its work. The new Eurcpean Water Palicy will get polluted waters clean again, and
ensure clean waters are kept clean. In achieving these objectives, the roles of citizens and citizens
groups wili be crucial. This is why 2 new European Water Policy has to get citizens more involved.

European Water Policy has undergone a thorough restructiring process, and a new Water Framework
Directive adopted In 2000 wili be the operational tool, setting the objectives for water protection for the
future.

The following wlll provide an overvlew on development, present state and future of European Water
Pollcy.

An early beginning

Early European water legislation began, in a "first wave", with standards fer those of our rivers and lakes
used for drinklng water abstraction in 1975, and culminated in 1980 in setting hinding quality targets for
our drinking water. It also included quality objective legisiation on fish waters, shellfish waters, bathing
waters and groundwaters. Its main emisslon control elemant was the Dangerous Substances Directive.

Addressing pollution from urban waste water and from
agriculture

In 1988 the Frankfurt ministarial seminar on water reviewed the exlsting legislavon and identified a
number of improvements that could be made and gaps that could be Alled. This resulted in the second
phase of water legisiation, the first results of this were, in 1891, the adoptlon of

= the Urban Waste Water Treatment Directlve, providing for secondary (blologtcal) waste water
rreatment, and even more stringent treatment where necessary,
e the Nitrates Directlve, addressing water pollution by nitrates from agriculture.

Other legislative results of these developments were Commissian proposals for action on

s a new Drinking Water Directive, reviewing the quality standards and, where necessary, tightening
them (adopted November 1998},

= a Directlve for Integrated Follution and Prevention Control (iPPC), adopted In 1996, addressing
pollution from !arge Industrial Installations.

Getting Europe's waters cleaner, getting the citizen involved:
the new Eurcopean water policy

Pressure for a fundamental rethink of Community water pollcy came to a head In mid-1995: The
Commisslon, which had already been considering the need for a more global approach to water pollcy,
accepled reguests from the European Partiament’s environment commiitee and from the Council of
enyironment minjsters.

Whilse EU actions of the past such as the Drinking Water Directive and the Urban Waste Water Directive
can duly be considered miiestones, European Water Policy has to address the Increasing awareness of
cltizens and other lnvoived partias for thelr water. At the same Hme waler policy and water management
are to address problems in a coherent way. This IS why the new Eurapean Water Poifcy was developed in
an open consuitation process mvolwing all Interested parties,

A Commission Communication was formally addressed ko the Councii and the European Parllament, but at
the same time (nvited comment from all interested partles, such as local and regional authorities, water
users and non-governmental erganisations {NGOs}. A score of organisations and indlvlduals responded In
writing, most of the comments welcoming the broad outtine glven by the Commisslon.

As the culmination of this open process a two day Water Conference was hosted in May 1996. This
Conference was attended by some 250 delegates including representatives of Member States, regional
and local authorities, enforcement agencles, water providers, industry, agriculture and, not ieast,
censumers and environmentalists.

The outcome of this consultation process was a widespread consensus that, while considerable progress
had been made in ackling Indlvidual issues, the curtent water policy was fragmented, In terms both of
objectives and of means. All partles agreed on the need for a single piece of framework leglslation to
resolve these problems. In response to this, the Commisslon presented a Proposal for a Water Framework

http://ec.europa.ew/environment/water/water-framework/info/intro_en.htm
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Directive with the foliowing key aims:

» expanding the scope of water protection to all waters, surface waters and groundwater
achieving “good status” for all waters by a set deadline

= water management based on river basins

+ “combined approach” of emission limit values and quality standards

s getting the prices right

= getting the cltizen Involved more closely

+ streamlining legislation

The outline beicw shows how these elements are made operational within the Directive.

A single system of water management: River basin
management

The best model for a single system of water management is management by river tasin - the natural
geographlcal and hydrological unit - Instead of according te administrative or polltical boundaries.
Initiatlves taken forward by the States concerned far the Maas , Schelde or Rhine river basins have
served as positive examples of this approach, with their cooperation and Joint objective-setting across
Hember State borders, ar in the case of the Rhine even beyond the EU territory. While several Member
States already take a river basin approach, thls is at present nat the case everywhere. For each river
basin district - some of which will traverse national frontlers - a "river basin management plan® will nead
te be established and updated every six years, and thls will provide the context for the co-ordination
requirements ldentified above.

Co-ordination of objectives - good status for all waters by a set
deadline

There are 3 number of objectives in respect of which the guailty of water Is protected. The key ones at
Eurppean level are general protection of the aquatic ecology, specific protection of unigue and valuable
habitats, protection of drinklng water resources, and protection of bathing water. All these objeclives
must be Integrated for each river basin, It is clear that the last three - special habltats, drinking water
areas and bathing water - apply only to specific bodies of v:ater (these supporting special wetiands; those
Identifled for drinking water abstraction: those generally used ag bathing areas). In contrast, ecological
protection should apply to all waters: the central requirement of the Treaty is that the environment be
protected to a high level in its entirety.

Surface water
Ecologlcal protection

For this reason, a general requirement for ecological protection, and a general minimum chemical
standard, was intraduced to cover all surface waters. These are the two elements "good ecologlcal status”
and "good chemical status”. Good ecolagical status is defined In Annex V of the Water Framework
Proposal, in terms of the quality of the biological community, the hydrological characteristics and the
chemical characteristics, As no absclute standards far biological quality can be set which apply across the
Comrmunlty, because of ecologlcal variabllity, the controls are specified as allowing oniy a slight departure
from the biological community which would be expected in conditions of minimal anthropogenic impact. A
set of precedures for identifying that polnt far a glven body of water, and establishing particular chermnical
or hydromorphological standards to achieve it, is provided, together with a system for ensuring that each
Hember State interprets the procedure in a consistent way (to ensure comparability). The system |5
somewhat complicated, but this Is Inevitable given the extent of ecological varlability, and the large
number of parameters, which must be dealt with.

Chemical protection

Good chemical status (s defined in terms of compliance with all the guallty standards established for
chemlcal substances at European ievel. The Dwrective also provides a mechamism for renewlng these
standards and establishing new ones by means of a prioritisation mechanism for hazardons chemicals.
This wili ensure at least a minimum chemlcal quallty, particularly in relatlon to very toxic substances,
everywhere in the Community.

Cther uses

As mentioned above, the other uses or objectives for which water [s protected apply In speclfic areas, not
everywhere. Therefore, the obvious way to Incorporate them Is to designate specific protection zones
within the rlver basin which must meet these different objectives, The overall plan of objectlves for the
river basin will then require ecological and chemical protection everywhere as a minimum, but where
more stringent requirements are needed for particular uses, zones wlll be established and higher
objectives set within them.

There Is one other category of uses which does not fit into this picture. It is the set of uses which
adversely affect the status of water but which are considered essential on their own terms - they are
overriding policy objectives. The key examples are Rood protection and essentia! drinking water supply,
and the problem (s dealt with by previding derogations from the requirement to acivieve good status for
these cases, 50 long as all appropriate mitigatlon measures are taken. Less clear-cut cases are navigation
and power genearation, where the activity is open to alterative approaches (tranaport can be switched to
land, other means of power generation can be used). Derogations Ere orovided for those cases also, but
subject 1o three tests: that the alternatives are technically impossible, that they are prohlbltively
expensive, or that they produce a worse overall environmental result.

Groundwaler
Chemical status

The case of groundwater is somewhat different. The presumption in relation to groundwater should
troadly be that It should not be polluted at all. For this reason, setting chemical quality standards may
not be the best appreach, as It gives the impression of an allowed level of pollution to which Member
States can fill up. A very few such standards have been established at European level for parilcular issues

http://ec.europa.ew/environment/water/water-framework/info/intro_en.htm
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{nitrates, pesticides and blocides), and these must always be adhered to. But for general protection, we
have taken another approach. It is essentially a precautionary one. It comprises a prohibltion on direct
discharges to groundwater, and {to cover indlrect discharges) a requirement to monitor groundwater
bodles 50 25 to detect changes in chemical composition, ard to reverse any antropogenically induced
upward pollution trend. Taken together, these shoutd ensure the protection of groundwater from all
contamination, accerding 1o the princigle of minimum anthropogenic Impact.

Quantitative status

Quantlty fs alse a major Issue for groundwater. Briefly, the issue can be put as follows. There is only a
certain amount of recharge Into a groundwater each year, and of this recharge, some Is needed to
support connected ecosystems (whether they be surface water bodles, or terrestrial systems such as
wetlands). For good management, only that portion of the overall recharge not needed by the ecalogy
can be abstracted - this Is the sustalnable resource, and the Directive limits abstraction to that quanticy.

One of the innovations of the Directive 1s that it provides a framework for integrated management of
groundwater and surface water for the first time at European level.

Co-ordination of measures

There are a number of measures taken at Community level to tackie particular pollution problems. Key
examples are the Urban Waste Water Treatment Directive and the Nitrates Directive, which together
tackle the problem of eutrophication [as well as heaith effecis such as microbial pollution in Bathing water
areas and nlwates In drinklng water]; and the Integrated Pollution Prevention and Control Cirective,
which deals with chemical pollution. The alm is to co-ordinate the application of these so as to meet, the
objectives established above. This Is done as follows.

First of all, the objectives are established for the river basin as outlined in the previous section. Then an
analysis of human Impact Is conducted so as to determine how far from the cbjective sach body of water
is. At this point, the effect on the problems of each body of water of full implementation of all existing
leglslation is considerad. If the exlsting leglslation solves the problem, well and good, and the objective of
the framework Dlrective is attained, However, if it does nat, the Member State must identify exactly why,
and deslgn whatever additlonal measures are needed Lo satisfy all the objectlves established, These
might Include stricter controls on polluting emissions from industry and agricuiture, or urban waste water
sources, say. This should ensure full co-ordination.

The combined approach

But there Is a fsrther aspect. Historically, there has been a dichotomy in approach to pollution control at
European level, with some controls concentrating on what 1s achlevable at source, through the application
of technology; and some dealing with the needs of the receiving environment in the form of quahty
objectives. Each approach has potential laws, Source controls alone can allow 2 cumulative pollution load
which Is severely detrimental to the environment, where there is a congentration of pollution sources. And
quallty standards can underestimate the effect of a partlcular substance on the ecosystem, due to the
limitations in sclentlic knowledge regarding dose-response relationships and the mechanics of transport
within the environment.

For this reason, a consensus has deveioped that both are needed In practice - a combined approach. The
Water Framework Directive formallses this. [t goes 50 as follows. On the source side, it requires that as
part of the basic measures to be eken In the river basin, all existing technology-driven source-based
controls must be implemented as a first step. But over and above this, it also sets out a framework for
developing further such controls, The framework comprises the development of a list of priority
substances for action at EL level, prioritised on the basis of risk; and then the design of the most cost-
effective set of measures to achleve load reduction of those substances, taking Inte account both product
and process sources.

On the effects side, It co-ordinates all the environmengat obfectlves in existing legisiation, and provides a
new overall objectlve of good status for all waters, and requires that where the measures taken on the
source side are not sufficient to achleve these objectives, additional ones are required.

The river basin management plan

All the elements of this 2nalysis must be set out In a plan for the river basin. The plan Is a detailed
account of how the objectives set for the river basin {ecologlcal status, gquantitative status, chermical
status and protected area objectives) are 10 be reached within the timescale required. The plan wi
include all the results of the above analysls: the fver basin's characteristics, a review of the impact of
human activity on the status of waters In the basin, estimation of the effect of existing legislation and the
remalning "gap” to meeting these objectives; and a set of measures designed to fill the gap. One
additlonal component Is that an economic analysls of water use within the river basin must be carried out.
This Is to enable there to be a rational discusslon on the cost-effectlveness of the varlous possible
measures. It Is essential that all interested parties are fully Involved in this discussion, and indeed in the
preparation of the river basin management plan as a whole. ¥hich brings me to the final major element
of the proposal, the public participation reguirements.

Public participation

In getting our waters clean, the role of dtizens and dtizens’ groups will be crucial.

There are two maln reasons for an extension of putilic participation. The [irst is that the declsions on the
maost appropriate measures to achleve the objectives in the river basla management plan will Involve
balancing the Interests of various groups. The ecanomic analysls requlrement Is intended to provide &
rational basis for this, bur it Is essential that the process Is gpen to the scrutlny of those whe will be
affected.

The second reason concems enforceablllty. The greater the transparency in the establlshment of
objecuves, the Impositlon of measures, and the reporting of standards, the greater the care Member
States will 1ake to irmplement the legislation in good falth, and the greater the power of the cltizens to
influence the direction of environmental protection, whether through consuttatlon or, if disagreement
persists, through the complaints procedures and the courts. Caring for Europe 's waters will require more
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involvement of cltizens, interested parties, non-governmental organisations {NGOs). To that end the
wWater Framework Directlve will require Information and consultation when river basin management plans
are established: the river basin management plan must be Issued In draft, and the background
decumentation on which the decislons are based must be made accessible. Furthermore a blannual
cenference in order to provide for 3 regular exchange of views and experiences in Implementation will be
crganised. Too often in the past Implementation has been left unexamined until It Is too late - until
Member States are already woefully behind schedute and out of compliance. The Framework Directive, by
establishing very early on a network for the exchange of informaticn and experlence between water
professionals throughout the Community wlil ensure chis does not happen.

Streamlining legislation: seven old directives to be repealed

Cne advantage of the framework directive approach, in its own way a significant cne, Is that it will
ratlonglise the Communlty's water legisiation by replacing seven of the “first wave” directives: those on
surface water and Is two related directives on measurerment methods and sampling frequencies and
exchanges of infermatlon on fresh water quality; the fish water, shelifish water, and groundwater
directives; and the directive on dangerous substances discharges. The operatlve provisions of these
directlves will be taken over in the framework directive, allowing them to be repealed.

Getting the prices right

The need to conserve adegquate supplies of a resource for which demand Is continuously Increasing is also
one of the drivers behind what Is arguably one of the Directlves's most Important innovations - the
Introduction of pricing. Adequate water pricing acts as an Incentive for the sustainable use of water
resources and thus helps to achleve the environmental objectives ungder the Directive.

Member States will be required Lo ensure that the price charged to waker consumeds - such as for the
abstractlon and distribution of fresh water and the cellection and treatment of waste water - reflects the
true costs. Whereas this principle has a long tradition in some countries, this |5 currently not the case In
others. However, derogations will be possible, e.q. In less-favoured areas or to provide basic services at
an affordable price.

Conclusion

Much progress has been made In water protection in Europe , In Individual Member States, but also In
tackling significant problems at Eurcpean level. But Europe ‘s waters are still in need of Increased efforts
to get them clean or to keey them clean. Afier 30 years of European water legis:ation, this demand Is
expressed, not only by the sclentific community and other experts, bul to an ever Increas.ng axtent by
citizens and environmental organisations. We should take up the challenge of water protection, one of the
great chailenges for the European Union in the new millennium, Let us seize the inltlatlve generated by
the polifcal process on the Water Framework Directive for the benefit of all Europe 's citizens and waters;

¢ Getting Europe 's waters cleaner
¢ Getting the cltlzens Inyolved.
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Flood resilient construction of new buildings - GOV.UK Page 1 of 1

¥ GOV.UK

Home (https:/Avww.gov.uk/)

Housing, local and community (https:/fwww.gov.uk/housing-local-and-community)

Planning and building (https:/Avww.gov.uk/housing-iocal-and-community/planning-and-huitding)

Energy efficiency in buildings (htips:/www.gov.uk/housing-local-and -community/energy-efficiency-in-buildings)

hal

Guidance

Flood resilient construction of new buildings

Guidance 1o developers and designers on how to improve the resilience of new properties in low or residual flood areas.
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Foreword

We are pleased to announce the publication of Improving the flood performance of new buildings —
Flood resilient construction. This is the outcome of a joint rescarch project between Communities
and Local Government and the Environment Agency and has strong links to the Government's
strategy for managing flood risk “Making space for water” that is co-ordinated by the Department for
the Environment, Food and Rural Affairs. It is a true demonstration of joined-up Government on an
important subject.

Flooding from rivers and codstal water or as a result of intense rainfall is a natural process that plays an
important role in the shaping of the natural enviconment. However, flooding threatens life ancl causes
substantial damage to property. Climare change over the next few decades is likely 1o mean milder
wetter winters and houer drier summers in the UK whilst sea levels will continue to rise. These factors
will lead 10 increased and new risks of flooding within the lifetime of planned development.

Although planning policy avoids inappropriate new development in flood risk areas and directs
development away from urcas at highest risk, in order to maintain service or sustain communities,
some development will be neccssary in places that may flood. Planning deals with where to build. This
guide explains how to build and describes how buildings should be constructed in order to minimise
flood damage, as part of a package including flood awareness, warning and emergency planning.

This guide is the latest output in a series of information on flooding that has been published over the
last 10 years, srarting beforce the floods of autumn 2000. However, this project is different from earlier
works in the UK and internationally in that it actually tested materials and assembdlies in a hydraulics
laboratory and subjected them to flooding for severat days.

It is not always possible to provide defences to keep floodwater away (rom buildings and
infrastructure, because they may not be the best option for people, wildlife or economically, ancd may
increase flooding elsewhere. Increasecd demand for housing and limited available space means that in
future ir may be inevitable that properties will be built on sites that have some risk of flooding even
after measures have been taken to recuce the risk. It is therefore important that these buildings arc
designed to be resistant or resilient te flooding.

Most homes are intended to last over 60 years; many will still be here in a hundred years. In that time
it is expectect that there will be real changes in the climate that will affect the water environment and
increase flood risk. Resilient construction is therefore an important area for investment and one which
we hope designers, developers, planners and building control bodies will treat with the seriousness it
deserves. Furthermore, this form of construction is one of the adapration strategies discussed in the
Stern Review.

i, riad AL f.';.E Pk 1 L
Baroness Andrews OBE Sir John Harman
Parliamentary Under Secretary Chairman
of State Environment Agency

Department for Communities

lan Pearson
and Local Government

Minister of State for Climate
Change and the Environment
Department for Environment,
Food and Rural Affairs
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Executive Summary

Aim of the Guidance

This document aims to provide guidance to developers and designers on how to improve the
resilience of new properties in low or residual flood risk areas by the use of suitable
materials and construction details. These approaches are appropriate for areas where the
probability of flooding is low (c.g. flood zone 1 as defined by PPS 23) or arcas where flood
risk management or mitigation measures have been put in place. The guidance will also be
useful to planners, building control officers and loss adjusters.

Specifically this guidance document provides:

¢ practicdl and easy-to-use guidance on the design and specification of new buildings (primarily
housing) in low or residual flood risk areas in order to reduce the impacts of flooding

¢ recommendations for the construction of flood resistant and resilient buildings.

Background and government policy

Government policies in the UK do not advocate the building of dwellings in areas with a
significant risk of flooding. However, where development is, exceptionally, necessary in such
areas, narional flood risk management policy requires that such developments are safe, do
nort increase flood risk elsewhere and, where possible, reduce flood risk overall.

[t is critical that new buildings in these areas are designed appropriately to cope with
floodwarters and minimise the time for re-occupation after a flooding event. Time to re-
occupy properties is a principal consequence of flooding which can have a profound impact
on the health and livelihoods of those affected.

In England, PPS 25 Development and flood risk (December 2006) and the associated Practice
Guide takes a nierarchical approach to locating developments in the most appropriate
focation. This sequential approach (and the associated exception test) allows for resisrance
and resilience measures to be considered as part of this hierarchical approach.

The project supporting the developmenti of the present guidance has also proposed changes
to the Building Regulations for England and Wales (Approved Document €) to incorporate
flood resistance and resilience. Once these changes are brought into effect, the links between
planning and building control systems will be stronger.

This guidance offers a way in which planners and building control officers can assess the
suitability of proposed resilience measures. However, this is not a checklist bur a framework
as there is no standard solution appropriate for all cases.

Hierarchy of building and site design

In line with the sequential approacn to planning, the following are the range of construction
measures that can be used to reduce the flooding risk art a site.
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Flood avoidance Constructing a building and its surrounds (ar site level) in such a way
to avoid it being flooded (e.g. by raising it above flood level, re-siting
outside flood risk area etc)

Flood resistance Constructing a building in such a way to prevent floodwater entering
the building and damaging its fabric.

Flood resilience Constructing a building in such a way that although flood water may
enter the building its impact is reduced (i.e. no permanent damage

is caused, structural integrity is maintained and dryving and cleaning
are facilitated).

Flood repairable Constructing a building in such a way thart although flood water
enters a building, elements that are damaged by flood water can be
easilv repaired or replaced. This is also a form of flood resilience.

Design approaches and flood resilient design and construction

This document, based on evidence from laboratory tests, technical evidence and industry
experience, helps a designer 1o determine the best option or design strategy for flood
management at a building site level from knowledge of basic flood parameters {(e.g. depth,
frequency and duration) which woutd normally be determined in a flood risk assessment at
the planning stage. Depending on these parameters (in particular flood depth) and after
utilising options for flood avoidance at site level, designers may adopt a water exclusion
strategy or 4 water entry strategy 4s illustrated in the figure below:

Design wat
Eﬂg;th*a iy Approach Mitigation measures

= Materials with low permeability up to 0.3m
* Accept water passage through building at
higher water depths

Allow water through property
to avoid risk of structural damage.

Design water

Remove building/developmenit
from flood hazard

: depth above 0.6m AUEMBE 0 neep veallas dut for D = Design to drain water away after flooding
S igwcicpths gt tuoding » Access to all spaces to permit drying and
=4 ‘Water Entry Strateqy ™*** : g B ing
2 | cleaning
"
e
TE Attempt to keep water out, * Materials with low permeability to at least
< Diesign water in full or in part, depending 0.3m
8l | depth from 0.3m on structural assessment. D * Flood resilient materials and designs
] to 0.6m H structural concerns exist follow * Access to all spaces to permit drying and
= approach above™** cleaning

Design water Attempt 1o keep water out * Materials and constructions with low

depth up to 0.3m ‘Water Exclusion Strategy’ permeability

* Land raising, landscaping, raised thresholds

Notes:
* Design water depth should be based on assessment of all flood types that can impact on the building

** Resistance/resilience measures can be used in conjunction with Avoidance measures 1o minimise overall flood fisk
=** In all cases the ‘water exclusion strategy’ can be followed for flood water depths ug to 0.3m
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* [n a water exclusion strategy, emphasis is placed on minimising water entry whilst
maintaining structural integrity, and on using materials and construction techniques o
facilitate dryving and cleaning. This strategy is favoured when low flood water depths are
involved (up to a possible maximum of 0.6m). According to the definitions adopted in this
Guidance, this strategy can be considered as a resistance measure but it is part of the aim
to achieve overall building resilience

¢ In a water enuy strategy, emphasis is placed on allowing water into the building,
facilitating draining and consequent drying. Standard masonry buildings are at significant
risk of structural damage if there is 4 water level difference berween outside and inside of
about 0.6m or more. This strategy is therefore favoured when high flood water depths are
involved (greater than 0.6m).

Advice is provided on the suitability of common building materials, floor and wall
constructions and other features and fittings for improving the flood resilience of buildings.
The flood resilience characteristics considered are water penetration, drying ability and
retention of pre-flood dimensions and integrity.

In all of the above options, build quality and workmanship are crucial to achieving the desired

effect.

Purpose of this Document:

This document provides guidance on how flood resistance and resilience measures can be
used to reduce flood damage, as part of an integrated portfolio of approaches.

It should be used when the principle of new development has heen agreed and demonstrated

to the satisfacton of the Planning Authority through application of the Sequential and
Exceprion Tests in PPS25.

About the document

Part 1 introduces the concepts of flooding and resilience, within the UK planning and
building regulation systems.

This part of the Guidance is particularly relevant to those with a limited knowledge of
flooding and of the regulatory system.

Part 2 deals with the design approaches to managing flood risk.

This part of the Guidance will help designers, planners and building surveyors select
appropriate design strategies. This may also be of interest to property insurers.

Part 3 gives guidance on flood resilient design and consuruction.

This part of the Guidance will be of particular relevance to building surveyors, designers and
builders as well as property insurers.

Part 4 contains supporting information.

LU
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Glossary

Flood avoidance
(at site level)

Flood resistance

Flood resilience

Flood repairable

The concepts of dry proofing and wer proofing (used widely in the USA) have been
superseded in the UK by the above definitions

Constructing a building and its surrounds in such a way to avoid
it being flooded (e.g. by raising it above flood level, re-siting
outside flood risk area etc.)

Constructing a building in such a way to prevent floodwarter
entering the building and damaging its fabric.

Constructing a building in such a way that although flood water
may enter the building its impacr is minimised (i.e. no permanent
damage is caused, structural integrity is maintained and drying and
cleaning are facilitated).

Constructing the building in such a wav that although flood water
enters a building, elements that are damaged by flood water can
be easily repaired or replaced. This is a form of tlood resilience
(see definition above).

AD
ADC

Damp proof course
(d.p.c)

Damp proof
membrane (d.p.m.)

Differential head

(dH)

Exception rest

Floodplain

Approved Document of the Building Regulations
Approved Document C of the Building Regulations

Layer or coating of material placed in a wall to resist the passage of
moisture [rom the ground.

Layer or sheert of material placed beneath or within a floor to prevent
passage of moisture. To be fully effective it should be lapped to the
d.p.c. in the surrounding walls.

Difference berween water level outside and inside the building.

The mechanism in PPS 25 which makes provision for the negative
implications of developing in a flood risk area to be balanced against
potential positive contributions to sustainable development that new
development can bring. The exception test should be used only after
the sequential approach has been applied and should not be used as
a means of supporting inappropriate development.

Area of land that borders a watercourse, an estuary or the sea, over
which water flows in time of flood, or would flow but for the
presence of flood defences where they exist.



Flood risk
Flood Risk Area

Flood Risk
Assessment

Freeboard

Frogged brick

Local flood defence

Perpends

Predicted flood level

PPS 25

Residual flooding

Residual risk

Sacrificial materials

Sequential approach

Sequential test

Improving the flond performance of new buildings

A combinarion of the probability and consequences of a flood event
Any area liable 1o flood from any form of flooding

A study to assess the risk 1o an area or site from flooding, now and in
the future, and to assess the impact that any changes or
development on the site or arca will have on flood sk to the site
and elsewhere. 1t may also identify, particularly at more local levels,
how to manage those changes to ensure that flood risk is not
increased. PPS25 differentiates between regional, sub-
regional/strategic and site-specific flood risk assessments.

The difference berween the flood defence level and the design flood
level

Brick with one or more indentarions on the bed face, resulting from
the pressing process.

Infrastructure (e.g. earth bund) located close to the building which
is intended ro resist the passage of flood water and reduce the flood
level adjacent to the building.

Vertical cross joint in stone or brickwork.
Fiood level estimated for a given frequency of occurrence.

Planning Policy Statement 25: Development and Flood Risk sets out
the Government's policies on land use planning for development
and flood risk

This is the type of flooding that occurs when the existing flood
management measures are excecded or fail (¢.g. breaching of
defences or sewer surcharging).

The risk that remains after all dsk avoidance, reduction and
mitigation measures have been implemented, or where such
measures fail.

Marerials used in house fittings that are likely to be damaged in case
of flooding but can be easily replaced.

The decision-making tool in PPS25 to ensure that sites at little or
no risk of flooding are developed in preference to areas at higher
risk

The application of the sequential approach by Local Planning
Authorities in determining land uses that are compatible with the
leve! of flood risk at each allocated development site within a
Local Authority area.
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SUDS

Tanking

TAN 15 Wales

Water penetration

14

Water absorption

Water entry strategy

Water exclusion
strategy

Sustainable Drainage Systems. A sequence of management practices
and control structures used to attenuate run-off from development
sites and to treat runoff to remove pollutants, thus reducing the
negative impact on receiving water bodies

Variety of methods used to prevent the infiltration of sub-surface
water into 4 building, namely basements and walls and floors close to
the water table.

Technical Advice Note 15: Development and Flood Risk (Wales)
outlines the Welsh Assembly Government's policies for development
in flood risk areas.

Ability of a material to incorporate water within its pore structure; it
is usually defined 4s 4 percentage of weight.

Ability of a material/composite to allow passage of water through its
body.

A design strategy based on allowing water to come inside a property
rather than preventing its ingress.

A design strategy based on the use of impermeable
materials/composite construction that will minimise the ingress of
waler into a property.
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DISCLAIMER.

Whilst Engineering Support Practice Ltd., considers that the information and
opinions given in this report are based on assumptions and information, some of
which is provided by others, that are subject to uncertainties.

Due to such uncertainties and because events may not occur as expected , there
is a possibility that the results of assessments and observations presented in this
report will be different from situations that occur in the future. As a
consequence, ESP Ltd., will not assume any liability for any loss or damage out of
the provision of this report
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