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1.

1.1.

1.2.

1.3.

1.4.

1.5.

Introduction

This Flood Risk Assessment (FRA) has been produced by Holloway Jennings on behalf of
KCS Developments Limited. It supports the planning application for the proposed development
in Louth, Lincolnshire. The proposal is for the construction of a residential development at a

site located at land off Park Row, Louth.

This FRA has been prepared in accordance with the requirements set out in the National
Planning Policy Framework (NPPF) 2021 and the associated Planning Practice Guidance.

The key site details are below.

- Site Name Land of Park Row

- Location Louth

- Grid Reference TF 34438 88044

- Postcode (nearest) LN11 7AT

- Site Area (hectares) 1.930 ha

- Development Type Residential

- Flood Zone Flood Zone 1

- NPPF Vulnerability More Vulnerable

- Surface Water Flood Risk Very low

- Lead Local Flood Authority Lincolnshire Council
- Local Planning Authority East Lindsey District Council

The site is within Flood Zone 1. As the site area exceeds one hectare, the NPPF states that

an FRA must be undertaken, irrelative to flood risk factors.

This report is an FRA and, therefore, deals with environmental issues only in as much as they
are impacted by flooding. The report is the property of Holloway Jennings Consulting
Engineers (HJCE) and is produced for the exclusive use of the client, KCS Developments
Limited. The contents may not be made use of by any third party without the express written
consent of HICE. Without such consent, HICE can accept no responsibility to any third party.
By receiving this report and acting on it, the client, or any third party relying on it, accepts that
no individual is personally liable in contract, tort, or breach of statutory duty (including

negligence).
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2. Methodology

2.1.

2.2.

This is a desk-based study that utilises existing information in the form of mapping and

previously undertaken work. Conclusions made about flooding have been made using our

expert judgment and knowledge of similar events.

In preparing this report, information has been gathered and referenced from several sources.

These are as follows:

The Environment Agency’s Flood Map for Planning

The Risk of Flooding from Surface Water (RoFfSW) Mapping

The Risk of Flooding from Surface Water Data Download (RoFSW)
East Lindsey Strategic Flood Risk Assessment March 2017 (SFRA)
The 2021 NPPF

The Planning Practice Guidance to the 2021 NPPF
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3. Site Details

3.1.

3.2.

Site Location & Characteristics

Land off Park Row, Louth

The site is currently greenfield farmland.

The current access to the site is from Park Row on the northeast boundary.
The total development site covers approximately 1.930 hectares.

See Appendix A for location maps of the site.

Geology

3.2.1. The Soilscape Maps indicate the ground conditions at the site comprise ‘slowly

permeable seasonally wet slightly acid but base-rich loamy clayey soils with impeded

drainage’.

Soilscape 15:

~ Slowly permeable seasonally wet

~ slightly acid but base-rich lcamy and
clayey soils

|

A ?nmpiedn?a?fl;rainage f L T'

3.2.2. The nearest BGS trial pit records are provided in Appendix G, several pits are

recorded immediately north of the site boundary, these indicate sandy clay over clay to depth,

with groundwater recorded at depths between 1.00 & 1.45m BGL.
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3.3.

3.4.
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Trial Pit Location Plan
Topography
3.3.1. The site generally falls from the southeast to northwest, between levels of 21.5m —

19.00m AOD. A copy of the topographic survey drawings is provided in Appendix H.

Surface Water Features

3.4.1. A watercourse known as Monk Dyke is located approximately 300m to the south of
the site, it is understood this is outside of Lindsey Marsh Internal Drainage Boards (IDB)
drainage district. An open ditch/field drain passes along the southern boundary, before heading
north and connecting to a drain flowing north along the side of Eastfield Rise. The drain
ultimately connects to the surface water public sewer at a manhole at the junction of Eastfield
Rose and East Road. The drain has been dye-tested to confirm connectivity to the public sewer

network.
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3.5. Sewer Network
3.5.1. A copy of Anglian Water Services sewer records is included in Appendix B.
3.5.2. The sewer records indicate there are public foul and surface water sewers in Abbey

Park, Chestnut Drive, and Eastfield Road to the north of the site.

4. The Proposed Development

4.1. The proposal is for the construction of residential dwellings with the associated access roads

and infrastructure. A proposed site plan is provided in Appendix I.
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5.

5.1.

Flood Risk Planning Policy

The Environment Agency Flood Map for Planning
5.1.1. The Environment Agency’s Flood Map for Planning gives an indicative prediction of
areas at risk of fluvial and tidal flooding. The mapping is an amalgamation of modeled flood

levels and historical flood event outlines.

5.1.2. The Flood Map is split into ‘Flood Zones’, which demarcate the extent of flooding
from rivers or the sea for different return periods. The Flood Map for Planning shows the extent
of the natural floodplain if there were no defences or other man-made structures. They do not
provide a definitive picture of where flooding would occur; rather, they provide an indicative

prediction of areas at risk.

5.1.3. Table 5.1, below, lists the flood zone categories and explains the flood risk

probabilities they represent.

e Flood Zone 1 (Low Probability): Land having a less than 1 in 1000 annual probability of
river or sea flooding (land outside Zones 2 & 3 on the flood map)

e Flood Zone 2 (Medium Probability): Land having between a 1 in 100 and 1 in 1000 annual
probability of river flooding, or land having between a 1 in 200 and 1 in 1000 annual
probability of sea flooding (land shown in light blue on the flood map)

e Flood Zone 3a (High Probability): Land having a 1 in 100 or greater annual probability of
river flooding; or Land having a 1 in 200 or greater annual probability of sea flooding. (Land
shown in dark blue on the Flood Map)

e Flood Zone 3b (Functional Floodplain): 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 their boundaries accordingly,
in agreement with the Environment Agency. (Not separately distinguished from Zone 3a
on the Flood Map)
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6.

The National Planning Policy Framework

6.1.1. The NPPF sets out the Government’s national policies on different aspects of land
use planning in England in relation to flood risk. The Planning Practice Guidance to the NPPF
provides further information on the policies set out in the NPPF. It encourages development to
be located in areas of lower flood risk wherever possible and stresses the importance of

preventing increases in flood risk off-site to the wider catchment area.

6.1.2. Within each Flood Zone, a key factor in determining planning applications for
development is the flood risk vulnerability of a development. Table 2 of the Planning Practice
Guidance to the NPPF categories different development types according to their vulnerability
to flooding. These categories are:

- Essential infrastructure;

- Highly vulnerable development;

- More vulnerable development;

- Less vulnerable development, and;

- Water-compatible development.

6.1.3. Within the different Flood Zones, each of the above development categories are
considered appropriate or not permissible. The Planning Practice Guidance to the NPPF lists
these:
o Flood Zone 1: All the development categories listed above are appropriate
e Flood Zone 2: Water-compatible, less vulnerable development, more vulnerable
development, and essential infrastructure are appropriate in this zone.
e Flood Zone 3a: Water-compatible and less vulnerable development is appropriate in
this zone. Highly vulnerable development should not be permitted in this zone.
e Flood Zone 3b: Only water-compatible development and essential infrastructure that

has to be there should be permitted in this zone.

6.1.4. The above information sets out the basis by which developments must be assessed
in terms of flood risk. In Section 7, below, the vulnerability of the proposed development at
Park Row, Louth will be reviewed against the Flood Zone in which it is located. This will inform
the appropriateness of the development as per the advice within the Planning Practice
Guidance of the NPPF.

10
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6.2. Strategic Flood Risk Assessment
6.2.1. A Strategic Flood Risk Assessment (SFRA) 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. East Lindsey District Council has produced an SFRA. The SFRA has been
produced to facilitate the application of the Sequential and Exception Tests to screen allocated
development sites. This FRA will employ the same risk-based approach to determine the

suitability of the site for development.

11
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7.

7.1.

7.2.

7.3.

7.4.

7.5.

Flood Risk Assessment

Flooding can arise from a variety or combination of sources. These may be natural or artificial
and may be affected by climate change. These are discussed, below, in detail and summarised
in Table 7.1, which is at the end of this chapter.

This section will review and discuss each type of flooding and whether it is likely to impact the

proposed development site.

Rivers and Seas (Fluvial) Flood Risk

7.3.1. The nearest river is the River Ludd, approximately 500m to the north of the site.
7.3.2. The Environment Agency Flood Map for Planning (see Appendix C) and the maps
included in the East Lindsey Strategic Flood Risk Assessment (SFRA) (see Appendix D)
indicate the site to be located in Flood Zone 1. Therefore, the risk of flooding from rivers to the
site is low.

7.3.3. The site is not in an area at risk of tidal flooding.

Groundwater Flood Risk

7.4.1. The risk of groundwater flooding is dependent on local geological and
hydrogeological conditions at any given time. Groundwater levels rise during wet winter
months and fall again in the summer when rainfall is low and extractions are higher. In very
wet winters, rising groundwater levels can reactivate flow in ephemeral streams that only flow
for part of the year or even lead to the flooding of normally dry land.

7.4.2. The Gov.UK website advises ‘Flooding from groundwater is unlikely in this area’.

The risk is therefore considered to be low.

Surface Water (Pluvial) Flood Risk

7.5.1. Pluvial flooding results from rainfall-generated overland flow, where rainwater has
not yet reached a watercourse or sewer, and where the local drainage systems become
overwhelmed. Pluvial flooding often occurs during short, very intense storms, but can also
occur during longer periods of rainfall when the ground is already saturated, or where land has
low permeability due to development. Although pluvial flood events are usually short-term, they
can be devastating with fast flows and deep waters occurring quickly.

7.5.2. In these conditions, surface water can build up where the topography is flat. Where

it gathers it will travel down prevailing gradients. Pluvial flooding then occurs at locations where

12
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significant surface water flow paths converge, at localised low points, and/or due to overland
obstructions. In urban areas, pluvial flooding often occurs where the built environment
channels overland flow routes (down roads that are bounded by kerbs, for example) or where
there are obstacles to natural the overland flow routes. Boundary walls and buildings are often

the main culprits and, hence, the likelihood of pluvial flooding to impact property and gardens.

7.5.3. Pluvial flooding is exacerbated in many cases by the mistreatment or failure of the
below-ground infrastructure (including partial or full blockages of gullies and/or within the

combined sewers and the accumulation of fats, oils, and greases within the sewer networks).

7.5.4. The Environment Agency's Risk of Flooding from Surface Water (RoFSW) maps
attempt to model the areas where pluvial flooding is likely to occur. The RoOFSW map is a
national-scale modeled output. It shows the flooding that could take 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 is moving), and
b. has not yet entered a watercourse, drainage system, or public sewer.

7.5.5. The RoFSW map predominantly follows topographical flow paths of existing

watercourses, or dry valleys with some isolated ponding located in low-lying areas.

7.5.6. The RoFSW maps are categorised into High, Medium, and Low risk, and correlate

to 1in 30, 1in 100, and 1 in 1000 chance of flooding each year respectively.

7.5.7. The RoFSW map included in Appendix E shows the site is at very low risk of pluvial
flooding. An area of flooding is indicated along this western boundary, this is associated with
an existing drain/ditch that flows along the boundary.

7.5.8. Levels along the western boundary vary between 18.80m and 19.20m AQD, it is
recommended that finished floor levels are set 300mm above the boundary levels at a
minimum Finished Floor Level of 19.500m AOD.

13
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7.6.

7.7.

7.8.

7.9.

Flood Risk from Canals
7.6.1. Louth Canal is located approximately 200m to the north of the site, the elevation of
the canal is considerably lower than the site, and the risk of flooding is therefore considered

low.

Flood Risk from Reservoirs and Large Water Bodies

7.7.1. Flooding can occur from reservoirs or large water bodies if they are impounded
above the surrounding ground levels, or are used to retain water in times of flood. Although
unlikely, reservoirs and large waterbodies can overtop or breach their impounding structures
leading to rapid inundation of the downstream floodplain.

7.7.2. The Gov.UK website advises ‘Flooding from reservoirs is unlikely in this area’. The

risk is therefore considered to be low.

Flood Risk from Sewers

7.8.1. Flooding can result when the sewers are overwhelmed by intense rainfall and this
can be aggravated by inadequate capacity or blockage, or when river levels are high and the
sewers cannot freely discharge.

7.8.2. Anglian Water Services (AWS) is the sewerage company serving the development
site area. Sewer records obtained from AWS indicate a public foul and surface water sewers
in Abbey Park, Chestnut Drive, and Eastfield Road to the north of the site. YWS has a duty to
inspect and maintain the public sewer network, as such flooding from this source is considered

low.

Climate Change
7.9.1. The surface water strategy on site will be designed to accommodate peak rainfall
flows equivalent to the 1 in 100-year event, including a 40% increase in rainfall. This provides

surety that surface water will be managed for the lifetime of the development.

14
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7.10. Residual Flood Risk
7.10.1.  Itis important to recognise that flood risk can never be fully mitigated and there will

always be a residual risk of flooding.

7.10.2.  The residual risk is associated with several potential risk factors, including (but not
limited to):
o A flood event exceeds that for which the local flood defences or local drainage system
has been designed to withstand.
e A residual danger posed to property and life as a result of flood defence failure through
overtopping or structural collapse.

e General uncertainties inherent in the prediction of flooding.

7.10.3. Modeling of flood events is not an exact science. Therefore, there is an inherent
uncertainty in the prediction of flood levels and the extent used in the assessment of flood risk.
The Environment Agency’s Flood Map, surface water mapping, and groundwater flood
mapping are largely based upon detailed modeling within the area. Whilst they provide a good
depiction of flood risk for specific modeled conditions, all detailed modeling requires the making
of core assumptions and these might not occur in the open and dynamic environment of a flood
event. Also, the Environment Agency’s Flood Map and other flood modeling are updated
regularly. Interested parties are recommended to keep abreast of this so that if there is a

significant change or increase in flood risk, it can be determined.

15
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7.11. Summary of Flood Risk

Table 7.1 — Summary of Flood Risk on Site

Risk Level

Flood Source Comment

High | Medium | Low | Very Low

Fluvial X
Tidal X
Groundwater X
Surface Water X
Canals X
Reservoirs X
Sewers X
Increase due to Climate Change X

16
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8.

8.1.

8.2.

8.3.

Drainage Strategy

The NPPF states that opportunities to reduce overall flood risk should be sought and achieved
through sustainable development and careful drainage design. This can be achieved through
the layout and form of development, including green infrastructure and the appropriate
application of sustainable drainage systems (SUDS). SUDS are designed to control surface
water runoff close to where it falls and mimic natural drainage as closely as possible. They
provide opportunities to:

e Reduce the causes and impacts of flooding;

e Remove pollutants from urban run-off at the source;

e Combine water management with green space with benefits for amenity, recreation,

and ecology.

The hierarchy of surface water discharge implemented by the NPPF demonstrates four
methods of discharge, from most sustainable to least sustainable. The hierarchy is as follows:
e To source, via infiltration to the ground;
e To a watercourse or water body;
e To a surface water sewer or drain;

e To a combined sewer.
Surface Water Disposal

8.3.1. BGS historic trial pit data has been reviewed, several pits are recorded immediately
north of the site boundary, these indicate sandy clay over clay to depth, with groundwater
recorded at depths between 1.00 & 1.45m BGL. A copy of the trial pit data is included in
Appendix G.

8.3.2. Soilscape geological maps indicate the ground conditions at the site comprise
‘slowly permeable seasonally wet slightly acid but base-rich loamy clayey soils with impeded

drainage’.

8.3.3. Soakaway testing was undertaken on the site in October 2023 by GIA consultants,
comprising three test pits located across the site. A copy of the corresponding report is
provided in Appendix L, which notes ground conditions varied across the site. Only one of the
tests was successful providing a range of infiltration rates between 2.94 x 10°and 3.53 x 10°°

The successful test was in the location of the proposed attenuation basin.

17
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8.3.4. Given the variable nature of the ground conditions across the site and that only one
soakaway test was successful it is considered that the use of infiltration is not suitable as the
primary solution for the disposal of surface water from the site. However, there is potential for

some degree of infiltration in the location of the proposed attenuation basin.

8.3.5. A discharge to a watercourse has been considered. The nearest watercourse is the

open ditch/field drain along the northwest boundary.

8.3.6. It is proposed to discharge surface water from the development site to the open
ditch/field drain along the northwest boundary at greenfield rates to maintain the status quo.
The downstream ownership of the ditch is unknown however as the site currently discharges
to the ditch consent from the downstream landowners to discharge surface water would not
generally be required. The existing ditch has several existing pipe connections including an
Anglian Water public surface water sewer that serves the adjacent residential development on

Chestnut Drive.

8.3.7. A greenfield run-off calculation has been prepared using the online ‘Wallingford

tools’, the results are summarised below and a copy is included in Appendix F.

Table 9.1 — Summary of greenfield discharge rates

Greenfield run-off rates Litres per second
Qbar 8.69

1in 1 year 7.56

1in 30 years 21.3

1in 100 years 30.95

18
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8.3.8. As the existing ditch/drain ultimately discharges to a surface water public sewer
Anglian Water Services (AWS) has been consulted. AWS advises they would have no
objection in principle to the discharge of surface water at a rate of 7.56 litres/second provided
evidence is provided to demonstrate the discharge hierarchy. A copy of the correspondence
with Anglian Water is provided in Appendix B.

8.3.9. On plot surface water attenuation shall be provided to attenuate surface water flows
in excess of the restricted discharge of 7.56 I/s. An initial calculation of the volumes of

attenuation using InfoDrainage has been undertaken and is summarised below;

8.3.10.  Attenuation Volume
e Restricted surface water discharge rate = 7.56 I/s
e Proposed Impermeable area = 0.98Ha (60% of site area)
e 1:30 Year Return Period = between 368 & 514m?
e 1:100 Year Return + 40% climate change = between 794 & 1095m?

8.3.11.  ltis proposed to provide the surface water attenuation in an open attenuation basin
as shown on the proposed site plan. In addition, roadside swales with an underdrain will be
provided to collect surface water directly from the access roads. Whilst infiltration drainage is
considered not suitable as the primary solution for the disposal of surface water from the site,
it is proposed that the basin will not be provided with an impermeable liner as there is potential
for some degree of infiltration. The proposed drainage calculations have been designed based

on no infiltration.

8.3.12. The proposed drainage system shall be designed in accordance with the
requirements of the Code for Adoption and shall demonstrate that:
e No surface flooding occurs in 1 in 30-year rainfall event
¢ No flooding to buildings and adjacent properties occurs in 1 in 100-year rainfall event
(including an allowance of 40% for the effects of future climate change) as defined in
NPPF.

8.3.13.  Each residential dwelling shall be provided with a water butt to collect surface water

run-off from reuse in the gardens etc.

19
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8.4.

8.3.14. A schematic drainage layout drawing including exceedance flow routing is provided

in Appendix J, and surface water drainage calculations are provided in Appendix K.
8.3.15. A SUDs Maintenance and Management schedule is included in Appendix M.

8.3.16.  Access to the site will be via a new access road from the adjacent residential
development. The proposed site highway drainage will connect to the new onsite drainage

system, as such it will not impact the existing drainage system for the adjacent site.

Foul Water Disposal
8.4.1. Government guidance contained within Planning Policy Guidance and part H3 of
Building Regulations 2010 provides a preferred hierarchy of drainage options for the disposal
of foul water drainage, that must be considered and discounted in the following order:

e Connection to the public sewer.

e Connection to a private sewer, communicating with a public sewer.

e Either a septic tank or another wastewater treatment system.

8.4.2. The nearest public sewer is a foul public sewer recorded in Abbey Park to the north
of the site. A connection to this location will require constructing a sewer across third-party
land. The Developer has consulted with the adjacent land owner and agreed on an easement

through the adjacent land to construct a foul water sewer through to Abbey Park.

8.4.3. Anglian Water Services (AWS) has been consulted and have confirmed an
agreement to discharge the foul from the proposed site into the foul public sewer in Abbey
Park. A copy of the correspondence with Anglian Water is provided in Appendix B.

8.4.4. Foul water disposal shall be in accordance with the Building Regulations Part H

“Drainage and Water Disposal”.

20
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9.1.

9.2.

9.3.

9.4.

9.5.

9.6.

9.7.

9.8.

9.9.

Conclusion

This report supports the planning application for the proposed site. The proposal is for the

construction of residential dwellings with the associated access roads and infrastructure.

The report has been prepared in accordance with the requirements set out in the National
Planning Policy Framework (NPPF) 2021 and the associated Planning Practice Guidance.

The Environment Agency Flood Map for Planning indicates the site is located in Flood Zone 1,
with a very low risk of pluvial flooding. The development can be considered appropriate in this

location, according to the NPPF.

Flood risk from other sources (groundwater, canals, reservoirs, and sewers) has also been

reviewed and found to be low.

The finished floor level (FFL) of the proposed dwellings shall be set at a minimum of 300mm

above the western site boundary levels at a minimum FFL of 19.50m AOD.

A climate change factor of 40% shall be incorporated into the drainage strategy.

It is proposed to discharge surface water from the development site to an open ditch/field drain
along the northwest boundary at a greenfield rate of 7.56 litres/second to maintain the status

quo.

Surface water attenuation will be provided on the site in an open attenuation basin. In addition,
roadside swales with an underdrain will be provided to collect surface water directly from the

access roads.

It is proposed to discharge foul water to a foul public sewer recorded in Abbey Park to the north
of the site. An agreement is in place with the adjacent land owner to construct a new foul water

sewer through their land to Abbey Park.

21
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map are strongly advised to commission their own survey of the area shown on the plan before carrying out any works. The actual position of all apparatus MUST be established by trial holes. No liability whatsoever, liability for r is by Anglian Water for any error or inaccuracy or omission, including the failure to accurately record, or record at all,

the location of any water main, discharge pipe, sewer or disposal main or any item of apparatus. This information is valid for the date printed. This plan is produced by Anglian Water Services Limited (c) Crown copyright and database rights 2022 Ordnance Survey 100022432.This map is to be used for the purposes of viewing the location of Anglian Water plant only. Any
other uses of the map data or further copies is not permitted. This notice is not intended to exclude or restrict liability for death or personal injury resulting from negligence.




Enquiry Type Used Water Category Addrsenal Document
Used Waber Paoind of connection

Developer Request
Archie Dallon , 1182022 82102 P
Used Water Guery
Foliowing our comespondence below, we have had some imvesigation of existing drainage sndertaken. As identified on the aliached image ‘drain survey markup’ thene s a pipe in our site that takes drainage from the fields.

Response

Gaood Maming Andniw Thank you fior prowviding shis further Imfarmation. | can confiem Mmat we woukd 3c0ept AR in principle connecticn 1o this point. The rale however you propase is QEAR. 1 s nal Angian Waters policy [0 pérmit this rale and (he mast 1hat would be
permitted & the 1 in 1 year rale, this equates o 7.561s. This is an in principle connection and you must still fuly explore the surface waler hierarchy, as oufined in Building Regulations Part H3. This evidence will need to be submitted with your Section 106 application

befare any connectionitate would De agreed

Enquiry Type Used Water Category Additional Document
Uksed Waber Foint of conmaction

Developer Reguest
Sendn Ofm , WRERIZZ B4556 AM

Used Water Query

Stacey Further o your recent PPE response reganding the above development, cur Client has been in discussion with an adjacent landowner and agreed on a polental drainage route info Abbey Fark as shown below, 85 such we would ike to drainage both foul and
Sutace waler inlo the sewers in Abbey Park which ane indicaled as AWS sewers. The proposad Toul Sewer we proposs 1o connect 1o ultimasely connects 1o manhake 3202 1o which you kave sdvised we should connect. With regarss 10 surface waler Naving reviewed on
Sie, we hive nol béen ablé 10 locabe an exiting outtall. We would propose 1o connect 1o 1he SW drain a5 noléd above al the existing gréenhield rate (QDbary of 8.69 Us (gréenfield calc attached) | would be grateful for your comments/acceptance of our dischange
proposal{s) If you wish to discuss then please do not hesitate 1o get in bouch (0113 5323500

Reiponss

Theank you for your email | can confirm the foul proposals ane Soceplable. Whilsh ihede e public SLMace wWMer Sewers wilhin [he Vicinily of 1he 3ite, Thity 0O Rdl have e Capacily 10 Grain your $ie with Créating & hagh sk of ficading, Therefore Anglian Water will be unabie
1o provide the sie with a feasible solution of surtace water disposal within the cusment assets. Alemative methods of surface waler desposal will need B be investigated such as infiltration techniques or a discharge fo @ walencourse in accordance with the surface waler
management hierarchy &s outined in Building Regulations Pan H. The aiternative (s al @ new surface water Sewer is construcied which IS used o convey your surface water 10 8 walercourse of as part of 8 SuDs scheme, where appropriate. Subgect 1o 1he sewer being
gesigned in accordance with 1he currént verion of Sewers For Adoplion. ihe Sewer can De put forvard for adoplicn by Anglan Water under Section 104 of The Waber InGusiry ACl 1591, I the outfall i5 10 3 walercourse, the applicant will bé required 1o oblain Consent 1o
dischange via the appropriate body, If your site has no means of drainage due to third party [and then you may be able o requisition Anglian Water, under Section 58, 1o provide a connection 10 the pubilc sewer for domestc drainage purposes. As pan of this option, you
m-;:h o enler inlo 3 works agreement in accondance with Section 30 of the Anglian \Water Authofity Acl 19TT. This will aliow you 10 G2sigh and consiruct the public Sewer using Anglian \Walers' stalulony powers in accordance wilth Section 159168 of the \Waber Indusiny
Ach 1591



HOLLOWAY
JENNINGS

Appendix C



Environment Agency Flood Zone Map
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AMMIM % Flood Zone 2 (2016)  Flood Zone 3 (2016)
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'\,W Greenfield runoff |

hrwallingford estimation for s

www.uksuds.com | Greenfield runc

Calculated by: Andrew Fairburn Site Details

Site name: Park Row Latitude: 53.37200
Site location: Louth Longitude: 0.01883
This is an estimation of the greenfield runoff rates that are used to meet normal best 10259107
practice criteria in line with Environment Agency guidance “Rainfall runoff management Reference: f
for developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the non-

statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates )
may be the basis for setting consents for the drainage of surface water runoff from Date: May 25 2023 20:

sites.

. . IH124
Runoff estimation approach
Site characteristics Notes
Total site area (ha): 1.95
(1) Is QBAR <2.0l/s/ha?
Methodology
Calculate from SPR and When Qgag is < 2.0 I/s/ha then limiting discharge
Qgar estimation method: SAAR rates are set at 2.0 |/s/ha.
SPR estimation method: Calculate from SOIL type
. . . I)
Soil characteristics  pofaurt Edited (2) Are flow rates < 5.0 I/s"
. 4 4
SOlL type: Where flow rates are less than 5.0 I/s consent
HOST class: N/A N/A for discharge is usually set at 5.0 I/s if blockage
from vegetation and other materials is possible.
. 0.47 0.47
SPR/SPRHOST: Lower consent flow rates may be set where the
. blockage risk is addressed by using appropriate
Hydrological € Y HSIE approp
iqti drai I ts.
characteristics Default Edited rainage elements
SAAR (mm): 654 654
Hydrological region: 5 5 (3) Is SPR/SPRHOST =< 0.3?
Growth curve factor 1year: 0.87 0.87 Where groundwater levels are low enough the
Growth curve factor 30 245 2 45 use of soakaways to avoid discharge offsite
years: would normally be preferred for disposal of
Growth curve factor 100 3.56 3.56 surface water runoff.
years:
Growth curve factor 200 4.91 4.91

years:



Greenfield runoff rates  p.oui

Qear (I/s): 8.69
1in 1year (I/s): 7.56
1in 30 years (I/s): 21.3
1in 100 year (I/s): 30.95
1in 200 years (I/s): 36.6

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use
of this tool is subject to the UK SuDS terms and conditions and licence agreement, which can both be found at
www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of
these results is the responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency,

CEH, Hydrosolutions or any other organisation for the use of this data in the design or operational characteristics of any

drainage scheme.

Edited
8.69

7.56

21.3

30.95

36.6
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) iy 7359 : BGS Reference: TF38NW274
BGS, Geological : '

Survey EPSG: 27700 :534400,388150

Job Number: 28190 Site: 70 Eastfield Road, Louth Trial Pit.: TP1 ] Sheet 1 of 1
Remarks : ion: i : Dimensions: .
Location: See Pl Orientation: -
Surface : Grassed field. Groundwater encountered at 1.00m. ocatlon: See Man NE-SW \L,;gﬁ:h 305:(;‘“
Partial coflapse of trial pit sides noted in granular Client: JS & AM Grant Developments Limited Face Logged : NW Depth : 3.20 m
materials. JMY6P1.
Excavation Method: Backhoe Loader Logged By: JMY Log Scale: 4.00 m/page‘ Ground Level: - mAOD
Sample/Test Change of Strata MPT Atterberg Limits Density Shear Strength | Chemical Othe
Depth Dopth . T Type T g
Date | .o w.:fw No |Type Depth Legend bgiw mp s":“m Description of Strata ;.::n NMC| LL! PL | Pl {CBR Bulks Drys Cu ou Ig r?efar SO, pH |Tests
@005 | (m) | (m) (m) ™ | m | % | %] % | % | % Mgm Mgm kPa Test| 9/
| ovoe ! o 000030 "] | Dark brown fine to medium sandy TOPSOIL T |
030 |  with traces of roots.
030 -
Firm orange brown sandy CLAY with traces
0.30 of fine to medium subrounded siliceous
™ gravel. (MT)
2 D 0.70-0.80 Loose orange brown and white sandy
0.50 {slightly clayey in parts) sands 9
' subrounded fine to medium white chalk 9
- Y x| 3 D 1.00-1.10 —+— and angular flint GRAVEL with rare — 15 009 79 -~
4 w 1.00 110 coarse flint gravels. (MT) 37
5 D 1.20-1.30 Stiff to very stiff grey brown with 39 210 35) 18| 17 100 v
traces of grey CLAY with traces of fine a7
subrounded white chalk gravel. (MT) 62
8 o 1.60-1.70 >120 v
7 D 210-220 10 >120 \
8 D 250-2.60 >120 v
i
B o Firm grey brown very sandy CLAY with N
9 [ 3.10-3.20 020 ! 50 v
220 traces of subrounded fine to medium
i : . white chalk gravel occasionally coarse
i % chalk gravel. (MT)
i End of Trial Pit at 3.20 m
I L L ] | | -
IScale | Di: Undisturbed Sy I Type of Shear Test Notes : Geology and Other Tests :
W Water Sample U100 105mm Diameter | PT Penetration Tests V  ShearVane Cu Undrained Cohesive Strength See "Sample Descriptions & Symbols" at end of logs T
P [D SmaliBag u3s U100 P Probe CBR SB ShearBox  @u° Intemal Friction Angle :
Shown| B Large Bag ] TX  Triaxial
T Tn J Jar | Groundwater: (i) Other Tests Undertaken (Undrained) Telephone (01522) 530355
| ¥ Struck Z Rose to

Contact BGS: ngdc@bgs.ac.uk
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Eb EIDLE 7377 : BGS Reference: TF38NW278
BGS, Geological : '

Survey EPSG: 27700 :534380,388140

Job Number: 28190 Site: 70 Eastfield Road, Louth Trial Pit.: TPS LSheet 10f1
Remarks : : Orientation: N Dimensions: .
Surface : Grassed field. Groundwater encountered as "body" Location: See Plan N-S ‘ﬁzﬁ:h . 358&]
gf%atetj f,: \jé%am. Pit sides very unstable and collapsed at Client: JS & AM Grant Developments Limited Face Logged : E Depth : 3.00 m
.00m.
Excavation Method: Backhoe Loader Logged By:  JMY Log Scale: 4.00 mipage LGround Level: - mAQD
] Sample/Test Change of Strata MPT ’ Atterberg Limits ! Density Shear Strength | Chemical h
T r
| Degth | Depth Depth Type ©
Date Ci‘:’l’ng of No |Type Depth Legend ngtw m% of Description of Strata R:::n NMC| LL| PL | PI |CBR B""; I!ry3 Cu ou s ﬁéar SO 4| pH (Tests
2005 (m) | (m) (m) m | | m % | %] % | % | % |Mgm Mg | kPa Test | 9/
ot Brown fine to medium sandy TOPSOIL with T ! 7]
025 | traces of roots. l
025
Firm orange sandy CLAY. (MT)
] 1 8 0.50-0.90 17.0 KT)2.20 1.770
| 065 8)2.80
2 D 0.90-1.00 090 | - 8
L _1 Loose orange and grey SAND with some JE I ]
040 subrounded fine to coarse siliceous and 6 |
v .| 3 b 120130 ?'\r}lgr;o coarse angular flint gravel. 2 | |
130 - band of dark orange brown sandy ; l
ferruginous gravels at 1.10m. . !
Firm grey brown friable very sandy CLAY 36 i
070 | and medium dense clayey SAND with traces 32
of fine subrounded white chalk grave!
and black subrounded siliceous gravel
- 4 200210 200 _L. and fine to medium sand and rare L
° subrounded sificeous and flint cobble. ]
(MT) !
Soft to firm grey brown friable very
sandy CLAY with traces of fine
1.00 subrounded white chalk gravel and black
siliceous gravel and fine to medium ‘V
sand. (MT) |
5 D 2580-2.90
- 200 ]
4 End of Trial Pit at 3.00 m
B | B L - i | | \ -
Scale | Disturbed ! { Type of Shear Test Notes : Geology and Other Tests :
W Water Sample U100 105mm Diameter | PT Penetration Tests V  ShearVane Cu Undrained Cohesive Strength See "Sample Descriptions & Symbols” at end of logs m
jas D Small Bag u3s U100 P Probe CBR SB  Shear Box @u* Intemat Friction Angle m
IShown| B Large Bag X Triaxial |
T Tn J Jar | Groundwater: @ Otner Tests « Telephone (01522) 530355
¥. Struck &2 Rose to 1

Contact BGS: ngdc@bgs.ac.uk
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Eb AL 7374 : BGS Reference: TF38NW276
BGS, Geological : '

Survey EPSG: 27700 :534430,388120

Job Number: 28190 Site: 70 Eastfield Road, Louth Trial Pit.: TP3 l Sheet 1 of 1
Remarks : . i ion: Di ions:
L H Pl Orientation: X mensions: .
Surface : Flat, grassed field. Grqun_dwater encountered as ocation: See Plan NE-SW \’;;gtg;\h 36%5:“
moderate seepages at 1.20m. Pit sides collapsed (granular Client: JS & AM Grant Developments Limited Face Logged : NW Depth : 3.20m
material when wet). JMYBP3
Excavation Method: Backhoe Loader Logged By: JMY Log Scale: 4.00 mlpagel Ground Level: - mAOD
Sample/Test 1 Change of Strata MPT \ Atterberg Limits Density Shear Strength ‘ Chemical Oth
Depth | Dapth \ Deptn am ; ‘ Type| er
Description of Strata Test NMC| LL| PL | Pl |CBR|Bulk| D C ko]
Date o il | Mo [Type|  Doptn Ei P Tost A PR N
@ws) | (m) | (m) (m) ® | @ | m % | % % | % |% [Mm |Mgm | kPa Test | 9
= = = — =
oo 1 ° 0.00-0.30 ) [ Brown fine to medium sandy TOPSOIL with i l | (
030 | traces of roots. i \ | l
030
Medium dense orange slightly clayey SAND 1 (
| 040 | With occasional subrounded siliceous |
’ fine to coarse gravel. (MT) \
2 D 0.70-0.80 070 -
Medium dense brown and white fine to |
medium sandy fine to coarse subrounded 2%
| _{_ siliceous, fine to medium subrounded A 27 | _
3 b 140-1.20 0.70 whote chalk and fine to coarse angular T » |
v .. A% flint GRAVEL. (MT) i |
4 b 1.30-1.40 - gravels become wet below 1.20m. “ l
140 2%
Firm grey brown fine sandy CLAY with |
50-1.60 27 190] 3| 17| 13 50 v
3 i ° ! et traces of fine to medium subrounded a7 ‘
s o | 170480 white chalk grave]. (MT) “ sl v
\ ) - clay becomes friable below 1.70m. 51 \
- 7 o 2002.10 oL —+ -
|
8 D 250-2.60 250 -
Firm grey brown very sandy CLAY with a [ v
little layer/pockets/channels of grey | |
! 050 | sand and traces of fine subrounded white
| chalk gravel. (MT)
- i 300 -
Stiff grey brown CLAY with rare fine | | |
9 110-3. .20 | 110 v
° | 310320 3.20 | o .__subrounded white chalk gravel. (MT)
p End of Trial Pit at 3.20 m |
4
; ] ‘ \‘
i ] L L ; i
[Scale | DI v Symbol Type of Shear Test Notes : Geology and Other Tests :
W Water Sample U100 105mm Diameter | PT Penetration Tests V' ShearVane Cu Undrained Cohesive Strength See "Sample Descriptions & Symbols™ at end of logs :Um
P |D SmalBag uss U100 P Probe CBR SB ShearBox  @u° Intemal Friction Angle
hown| B Large Bag N A TX  Triaxial ‘ -
T Tin J Jar | Groundwater: (i) Other Tests (Undrai Telephone (01522) 530355
| ¥ Struck I Rose to

Contact BGS: ngdc@bgs.ac.uk
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¢a '\ British 7380 : BGS Reference: TF38NW279
BGS, Geological | '

Survey EPSG: 27700 :534 388170

Job Number: 28190 Site: 70 Eastfield Road, Louth Trial Pit.: TP6 ' Sheet 1 of 1
Remarks : Location: See Pl [ orlentation: Nw-SE ] Dimensions: | gngtn : 2,50
Surface : Unmaintained allotment/garden. Groundwater was not ocation: Ses Tlan l V;Z?h ; 0,45"r1n
encountered. Pit did not collapse. JMY6EP2. Client: JS & AM Grant Developments Limited [ Face Logged : NE I Depth : 1.50 m
Excavation Method: Backhoe Loader Logged By:  JMY | Log Scale: 4.00 mlpagel Ground Level: - mAOD
Sample/Test Change of Strata MPT Atterberg Limits Density Shear Strength | Chemical oth
r
Depth | Depth Depth Type | so N
Date ca:{ng wfm No |Type Depth Legend ”sf” m":'&': N ":m Description of Strata ;:ss:“ NMC| LL| PL | PI |CBR Bulk:ﬂ Dry3 Cu o s hoga i 4| pH [Tests
2005 | {m) | (m) (m) L | m | ™ % | %] % | % % Mgm |Mgm ) kPa Test| 9 |
- e —— T —
0109 Brown fine to medium sandy TOPSOLL with \ ‘7
025 [ traces of roots.
025
Stiff light brown dessicated sandy CLAY ‘
025 | yith traces of fine to medium subrounded
1 B8 0.50-0.85 0.50 white chalk gravel. (MT)
0.35 Stiff light brown and white dessicated
sandy CLAY with some subrounded fine to
2 B 0.85-1.00 0.85 K ium white chalk gravel. (MT) i 10.0 ) ;}g gg 1.890 | o0s) 78
- —1— Very stiff brown sandy CLAY with traces : >120 v -
of subrounded fine to medium white chalk - |
065 gravel. (MT)
>120 v [
150
] End of Trial Pit at 1.50 m |
i
I ; 1 L e | 1
] |
] \ |
J \ 1
i ;
L \ \ - \ . -+ .
N 7 |
| 1 \
| 1 | | |
[Scale ‘ Disturbed S: Undisturbed Symbol: Type of Shear Test ‘ Notes : Geology and Other Tests :
W Water Sample U100 105mm Diameter | PT Penetration Tests V  ShearVane Cu Undrained Cohesive Strength See "Sample Descriptions & Symbols” at end of fogs M
as ‘\ D  Small Bag u3g U100 P Probe CBR SB  Shear Box @u° Internal Friction Angle \ m
IShown/ B~ Large Bag 0 Other Tests X Triadal
T Tin J Jar | Groundwater: (i) Other Test ! d Telephone (01522) 530355
¥ Struck 2 Rose to l

Contact BGS: ngdc@bgs.ac.uk
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