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EXECUTIVE SUMMARY

This Flood Risk Assessment and Drainage Management Strategy was commissioned by Muller
Property Group referred to hereafter as ‘the client’. This report has been prepared to support
an outline planning application for the construction of a residential care home on land off
Thomas Street in Huddersfield.

The proposals are ‘more vulnerable’ within the Planning Practice Guidance which supports the
National Planning Policy Framework; which confirms this type of development is appropriate
when located within Flood Zone 1, providing there is no increase in flood risk elsewhere as a
result.

Flood Risk

This report has reviewed all sources of flood risk both to and resulting from the proposed
development. Consultation with the Environment Agency, Kirklees Council, and Yorkshire
Water have not identified any historical flooding at the site or within the wider area.

The online flood risk datasefs have also identified the site to be at low risk from fluvial/tidal
flooding. The site is however shown to be at higher risk of surface water flooding due to its
impermeable nature. This surface water flood risk to site will be reduced and sustainably
managed post-development, following the implementation of a sustainable surface water
management regime and where relevant appropriate levels design.

This assessment has been prepared in consultation with the relevant interested parties and the
reports is commensurate with the scale and nature of the development proposals. The
development proposals can therefore be considered appropriate in accordance with the
Planning Practice Guidance.

Drainage Strategy

The key focus of this assessment is therefore on the sustainable management of surface water
run-off to ensure no increased flood risk results from the development proposals. The surface
water run-off management options have been assessed in accordance with the sustainable
drainage hierarchy, which is to discharge to ground, followed by a waterbody or finally the
public sewer.

As infiltration is noft likely to be feasible based on ground conditions, further discussion with KC,
and the previous drainage regime; this assessment also considers the alternative options. The
next discharge option in the hierarchy should be to discharge to a watercourse/waterbody.
There are however no watercourses suitable for outfall within proximity of the site. The
alternative drainage method should infiltration and a connection into a watercourse not be
feasible, is to discharge surface water into the nearest surface water compatible sewer
network.

Yorkshire Water sewer records show that the site was previously served by formal surface water
infrastructure, however, this length of sewer has been abandoned since the previous building
was demolished in 2014. Further investigation of the existing drainage infrastructure serving the
site has been undertaken by Invek Ltd in March 2022 and identified the exact location, routing,
and condition of these existing drainage systems onsite. The proposals are to reuse the existing
onsite sewers where feasible, to discharge to the public combined sewer within Thorncliffe
Street as the site formerly did.
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Based on the site area, the pre-development greenfield rate (QBar) is calculated to be 1.8I/s.
As a standard flow confrol device mechanism will be utilised to restrict the discharge rate and
the lowest feasible discharge rate applied by the orifice plate diameter would be 5.0l/s. The
proposed discharge rate will therefore be 5.0l/s. Restricting the rate of discharge will generate
a requirement to provide onsite stormwater storage for the extreme rainfall events. Detailed
design will determine with accuracy the attenuation requirements.

As infiltration is unlikely to be feasible a connection into the main drainage systems is needed,
however, the presence of the permeable surfaces will still allow the first Smm of rainfall fo be
dealt with at source as identified in the SuDS Manual (CIRIA 753). Detailed design should
confirm whether this site would be suitable for incorporation of SuDS following more detailed
analysis of levels, ground conditions and attenuation requirements.

The proposed onsite surface water drainage system will need to be sized to contain the 1 in
30yr return period event below ground with exceedance from storm events up to and
including the 1 in 100yr return period storm event with an allowance for climate change being
contained onsite.

This Flood Risk Assessment and Drainage Management Strategy has been prepared in
consultation with the relevant interested parties and incorporates their comments where
possible. The report is commensurate with the scale and nature of the development proposals
and in summary, the development can be considered appropriate in accordance with the
Planning Practice Guidance.
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Specialist Software
- MicroDrainage WInDES (v.14.1) — Calculation of Greenfield run-off rates IH124/ICP-
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— Flood Estimation Handbook FEH- Determination of Catchment Descriptors and depths
of rainfall.

Abbreviations & Acronyms

AEP Annual Exceedance Probability
BGS British Geological Survey
CC Climate Change
CSAl Cranfield Soil and Agrifood Institute
EA Environment Agency
FEH Flood Estimation Handbook
FRA Flood Risk Assessment
KC Kirklees Council
LLFA Lead Local Flood Authority
LPA Local Planning Authority
mAOD Metres Above Ordnance Datum
NGR National Grid Reference
NPPF National Planning Policy Framework
OS Ordnance Survey
PFRA Preliminary Flood Risk Assessment
PPG Planning Practice Guidance
QSE Quick Storage Estimate
QBAR Mean Annual Flood
SfA  Sewers for Adoption
SFRA Strategic Flood Risk Assessment
SuDS Sustainable Drainage Systems
TWL Top Water Level
YW Yorkshire Water
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1.0 INTRODUCTION

1.1  Planning Policy Context

1.1.1  Allforms of flooding and theirimpact on the natural and built environment are material
planning considerations. The revised National Planning Policy Framework (NPPF) sets
out the Government’s objectives for the planning system, and how planning should
facilitate and promote sustainable patterns of development, avoiding flood risk and
accommodating the impacts of climate change. Government policy with respect to
development in flood risk areas is contained within the revised NPPF and the supporting
Planning Practice Guidance (PPG) (refer to extracts in Appendix A).

1.1.2 A Flood Risk Assessment and Drainage Management Strategy (FRA&DMS) has been
completed in accordance with the revised NPPF and the PPG to review all sources of
flood risk both to and from the proposed development. The report also considers the
most appropriate drainage management options including the implementation of
Sustainable Drainage Systems (SuDS) in line with national policy.

1.1.3 The proposals are residential in nature which is identified to be ‘more vulnerable’ in
Table 2: Flood Risk Vulnerability Classification, within the Planning Practice Guidance
(PPG). The PPG confirms that this type of land-use is appropriate for Flood Zone 1,
providing there is no increase in flood risk elsewhere due to the proposals.

1.2 Site Context

1.2.1  This FRA&DMS has been prepared to support an outline planning application for the
construction of a 60no. bed residential care home on land off Thomas Street in
Huddersfield. The proposals will be complete with access, car parking, boundary
fencing and drainage.

1.3 Consultation

1.3.1 The preparation of this report has been undertaken in consultation with the
Environment Agency (EA), Yorkshire Water (YW), and Kirklees Council (KC).
Consultation responses can be seen in Appendix B, C, and D respectively. The NPPF
advises that Kirklees Council (KC) as the Local Planning Authority (LPA) should consult
with the EA who will provide advice and guidance on flood issues at a strategic level
and in relation to planning applications.
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2.0 EXISTING SITE LOCATION

2.1 Location

2.1.1 The development site is located on land off Thomas Street in Huddersfield. The
Ordnance Survey National Grid Reference for the site is E: 411643, N: 418272 and the
nearest postcode is HD3 3JH (see Location Plan in Appendix E). The total site covers
0.255ha and is edged in red in Figure 1.

2.1.2 Interms of the surrounding land-use, located to the north, east and south of the site are
Thomas Street, Thorncliffe Street, and Brian Street respectively. The site is surrounded by
a mixture of residential and commercial development, as illustrated in Figure 1.

2.2 Existing and Historical Land Use

2.2.1 The site is currently undeveloped and comprises of some former hardstanding land
associated with the previous development. Historically, the site was undeveloped until
the late 1800's when it was developed into residential dwellings. Demolition and
redevelopment of the site began around 2010, involving the construction of a council
owned care home. This was demolished around 2013 (planning ref: 2013/N/92811/W)
and has remained undeveloped since.

HYD710_THOMAS.STREET_FRA&DMS 12
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2.3 Topography

2.3.1 A ftopographic survey has been undertaken and included within Appendix F. The
topographic survey has identified that the site falls from 212.2mAOD adjacent to the
western boundary, down to 209.9mAQD in the south-eastern corner of site. The arrows
shown on Figure 1 give a general indication of the fall across the site.
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3.0 DEVELOPMENT PROPOSALS

3.1 Nature of the development

3.1.1  This assessment is to support to an outline planning application for the construction of
a 60no. bed residential care home on land located off Thomas Street in Huddersfield.
The proposals will be complete with access, car parking, external works and lighting,
landscaping, boundary walls and fencing, external services, and drainage. A full
planning layout is included in Appendix G.

B s

Figure 2: Proposed Site Plan (ADG Architects, 2022)

3.1.2 The totalsite covers 0.255ha and is assumed to be 100% permeable at present. Due to
the nature of the development the impermeable areas of the site will likely increase to
66% post-development (which equates to 1678m2).

3.1.3 National and local policy identifies that Sustainable Drainage Systems (SuDS) should be
incorporated info new development where at all feasible. It is highly recommended
that permeable surfacing be utilised where at all feasible for proposed developed
areas, to minimise the surface water run-off generated. Given the scale and nature of
the proposals there is likely to be scope to incorporate SuDS features onsite such as rain
gardens, water butts and permeable paving. Detailed design will be required to
confirm, subject to ground investigations and detailed levels review.
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4.0 SOURCES OF FLOOD RISK
4.1 Fluvial Flood Risk
4.1.1 Information relating to flood risk at the site has been obtained from the Environment

Agency and from the Gov.uk website. An exiract of the EA’s Flood Zone Map for
Planning is shown in Figure 3, which illustrates that the site is located solely within Flood
Zone 1. Flood Zone 1 is an area considered to be af litfle or no flood risk from rivers
and/or the sea (as defined by the EA).

Legend:

|:| Site Area
Flood Zone 3

| ¢ » Flood Zone 2

Flood Zone 1

Main River

4.2
4.2.1

Figure 3: Fluvial/Tidal Flood Zone Map for Planning Extract (Gov.UK, 2022)

The nearest Main River to site is Grimescar Dike located 1.45km north-east. It is
understood based on the proximity to site and the surrounding fopography, the risk
from this Main River is very low. This is reflected in the natfional flood mapping data sets
(see full mapping in Appendix B).

Initial consultation with the EA, YW, and KC also failed to highlight any historical flooding
directly to the site or the surrounding area because of fluvial sources (see
correspondence in Appendix B, C, and D). This is further supported by the review of
Kirklees Council Strategic Flood Risk Assessment, which does not identify the site to be
at risk from fluvial sources.

Tidal Flood Risk

The Northwest Coastline is located over 70km west of the development site. Due to the
distance from site, the fidal flood risk from these sources is ‘low’. This is supported by the
EA’s Flood Zone Map for Planning also for the site being in Flood Zone 1.
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4.3
4.3.1

4.4
4.4

4.4.2

Flood Risk Vulnerability Classification and Flood Zone Compatibility
The proposals are residential in nature and therefore considered to be ‘more
vulnerable’ development in Table 2: Flood Risk Vulnerability Classification, within the
Planning Practice Guidance (PPG). The PPG confirms that this type of land-use is
appropriate for Flood Zone 1, providing there is no increase in flood risk elsewhere due
to the proposals.

Surface Water Flood Risk

Surface water flooding occurs when rainwater is unable to drain away through the
normal drainage systems or soak into the ground but lies on or flows over the ground
instead. The risk associated with surface water flooding is indicated by the long-term
flood mapping (extract shown in Figure 4).

As indicated in Figure 4, the site is predominantly at ‘very low’ risk from surface water
flooding. Generally, areas at higher risk of surface water flooding correspond with
either existing watercourses, conveyance features, existing ponds, or natural low-lying
depressions. In this case, the areas onsite at higher risk correspond with existing
hardstanding areas of the site located adjacent to Brian Street, which is therefore
susceptible to surface water ponding during extreme and prolonged rainfall events.

', A\ :l Site Area

— ‘ Flood Risk:

o Very Low
. d S‘ Low
B Medium
m High

"

»°
»
o~ »
L
Ind

4.43

Figure 4: Surface Water Flood Map Extract (Gov.UK, 2022)

The risk to the proposals from surface water flooding will be managed and reduced,
post-development through the design and implementation of a sustainable surface
water management regime. To further mitigate for any residual risks, it is advised that
(following any re-grade of the site) finished floor levels of the care home are elevated
above the external levels to provide safe overland flood routes for any excess surface
water run-off.
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4.44

4.4.5

4.4.6

4.47

4.5
4.5.1

4.5.2

4.5.3

Pluvial (Overland run-off) Flood Risk

Intense rainfall that is unable to soak intfo the ground or enter drainage systems can
run-off land and result in flooding. Local fopography and the land-use can have a
stfrong influence on the direction and depth of flow. The fopography of the site and
surrounding developed areas means it is unlikely the site will be impacted by overland
pluvial flows, as these are typically generated in undeveloped/undrained areas.

The volume and rate of overland flow from land can be exacerbated, if development
increases the percentage of impermeable area. Any overland flows generated by the
development must be carefully controlled with safe avenues directing overland flow
away from adjacent development being advised.

Sewer Flood Risk

In urban areas, rainwater is frequently drained into surface water sewers or sewers
containing both surface and wastewater known as ‘combined sewers'. Foul water
flooding often occurs in areas prone to overland flow and can result when the sewer is
overwhelmed by heavy rainfall and will contfinue until the water drains away.

Yorkshire Water sewer records have identified an abandoned sewer located onsite,
which previously routed east into a public combined sewer within Thorncliffe Streeft.
There are also public combined sewers within Thomas Street located adjacent to the
northern boundary, and Brian Street located adjacent to the southern boundary of the
site. Consultation with YW identified no recorded historical sewer flooding issues on or
near to the site (see Appendix C for correspondence and sewer records).

Groundwater Flood Risk

High groundwater levels are usually the key source of groundwater flooding, which
occurs when excess water emerges at the grounds surface (or within manmade
underground structures such as basements). Groundwater flooding is often more
insistent than surface water flooding and would typically last for weeks/months rather
than days meaning the result to property is often more severe.

In general terms groundwater flooding can occur from three main sources:

- If groundwater levels are naturally close to the surface, then this can present a flood
risk during fimes of intense rainfall.

- Seepage and percolation occur where embankments above ground level hold
water. In these cases, water travels through the embankment material and
emerges on the opposite side of the embankment.

- Groundwater recovery / rebound occurs where the water table has been
arfificially depressed by abstraction. When the abstraction stops the water, table
makes arecovery foits original level. There is the potential for groundwater flooding
in low lying areas where groundwater levels have been depressed below their pre-
pumping conditions, where these were at or close to ground level.

The mapping data for groundwater shows that the site is underlain by a Secondary A
Aquifer with Unproductive superficial deposits. The site is also located within a High
Groundwater Vulnerability Zone. No historical flooding at or within close proximity to
the site due to groundwater related sources has however been identified as part of this
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4.5.4

4.6
4.6.1

4.6.2

4.6.3

4.6.4

4.7
4.7.1

4.7.2

4.8
4.8.1

assessment. Review of KC's Strategic Flood Risk Assessment (SFRA) identifies the site to
be within an Area Susceptible to Ground Water Flooding, with < 25% Risk of
Groundwater Emergence (see mapping extracts in Appendix H).

Irespective, it is advised that the Finished Floor Levels of the proposed buildings be
raised sufficiently above the external levels where possible to safeguard dwellings (this
is typically 150mm). The external levels should fall away from the proposed dwellings
where practical to provide safe avenues for overland flows around/away from any
proposed more vulnerable development.

Artificial Sources of Flood Risk
Naftional policy states that an FRA should consider the potential risks from a variety of
other flood sources including artificial sources (such as risks from reservoirs and canals).

Reservoirs

The EA recognises reservoirs as bodies of water over 25,000cu.m and the long-term
flood mapping is included in Appendix B which shows the extents of flooding
associated with reservoirs does not impact on or near to the development site.

Canals
There are no canals located in proximity o site therefore the risk of flooding associated
with canals is ‘low’.

Irrespective, it is advised that external levels fall away from the proposed buildings, to
minimise the flood risk from a variety of sources. By keeping the finished floor levels
elevated relative to the externals, this should help create an overland flood flow route
in the event of a breach or any other source of flooding that could lead to overland
flows including reservoir or canal flooding.

Historical and Anecdotal Flooding Information

No historical flooding has been identified during our review of online sources, including
review of the Kirklees Council’'s Strategic Flood Risk Assessment (see general mapping
extracts in Appendix H).

Consultation with Kirklees Council, Yorkshire Water, and the Environment Agency has
been has also failed to identify any historic flooding directly to site from the variety of
sources reviewed (see Appendix B, C, and D for correspondence).

Flood Risk Mitigation Measures & Residual Risks

The development parcels are located wholly within Flood Zone 1 and are at little risk of
fluvial/tidal flooding. To observe a conservative approach however, mitigation
measures have been proposed below to safeguard against other potential residual
sources of flood risk. The mitigation measures also consider the uncertainties of climate
change in accordance with the revised NPPF and PPG.
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4.8.2

483

4.8.4

4.8.5

4.8.6

4.8.7

Mitigation Measures

For ‘more vulnerable’ development located within Flood Zone 1, it is typical to set the
Finished Floor Levels (FFL) of the proposed buildings, a minimum of 150mm above the
existing ground levels. By ensuring the FFLs are raised sufficiently above the external
levels (following any re-grade) should mitigate any risk of flooding from a variety of
sources, including groundwater and surface water risks.

Any overland flows generated by the development must be carefully controlled. Safe
avenues directing overland flow way from any existing and proposed buildings are
advised.

To minimise the flood risk to the neighbouring properties it is recommended that the
surface water run-off generated by the proposals be managed effectively with the
peak rates of run-off being restricted to the equivalent of the pre-development
situation (with betterment where required).

The proposed onsite surface water drainage system will need to be sized to contain
the 1in 30yr return period event below ground with exceedance from storm events up
to and including the 1 in 100yr return period storm event with an allowance for climate
change being contained onsite.

As with any drainage system blockages within either the foul or surface water system
have the potential to cause flooding or disruption. It is important that should any
drainage systems not be offered for adoption to either YW or KC then an appropriate
maintenance regime should be scheduled with a suitably qualified management
company for these private drainage systems.

Residual Risks

If an extreme rainfall event exceeds the design criteria for the drainage system it is likely
that there will be some overland flows that are unable to enter the system, it is
important that these potential overland flows are catered for within the development
site if the capacity of the drainage system is exceeded.
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5.0

SURFACE WATER MANAGEMENT

5.0.1

5.0.2

5.1
5.1.1

The total site covers 0.255ha and is assumed to be 100% permeable at present. Due to
the nature of the development the impermeable areas of the site will likely increase to
66% post-development (which equates to 0.168na). It is understood that any run-off
generated by the existing hardstanding areas onsite currently ponds within the low-
lying depressions onsite and infilirates over an extended period of fime. It is understood
that there is a sewer onsite that may still cater for some surface water flows.

Further investigation of the existing drainage infrastructure serving the site has been
undertaken by Invek Ltd in March 2022. This identified the exact location, routing, and
condifion of the former existing drainage systems onsite. A connectivity survey has
been included within Appendix | for completeness.

Pre-Development Surface Water Run-off

Further consultation with Yorkshire Water has identified that the site has not positively
discharged to the public sewer network since 2015 and is served by limited surface
water infrastructure (see correspondence in Appendix C). This assessment has
therefore considered the site to be 100% permeable to calculate the existing run-off.

The peak rates and volumes of run-off generated by the development area have been
calculated for the key storm events using the IH124 Statistical Method. Details of the
pre-development rates and volumes are included in Table 1 (full details can be found
in Appendix J) based on the site area.

Run-Off Rates Run-Off Volumes
Development
1In1 11In 30 11In 100 1In1 1In100
Area QBar
Year Year Year Year Year
0.255ha 1.6l/s 3.2l/s 3.8l/s 1.8l/s 21.7cu.m 57.7cu.m

5.2
5.2.1

Table 1: Pre-Development Surface Water Run-Off Rates (Betts Hydro, 2022)

Post Development Surface Water Run-Off

As previously discussed due to the nature of the development the impermeable areas
of the site post-development will likely increase. It is understood that the site will
increase to 66% impermeable post development which equates to 0.168ha. The
unrestricted post-development run-off rates generated by thisimpermeable area have
been detailed in Table 2.

Run-Off Rates

Impermeable Areas 1In1Yr 1In30Yr 1In100 Yr+ CC

522

0.168ha 8.71/s 15.6l/s 28.2l/s
Table 2: Post-Development Un-Restricted Run-Off Rates (Betts Hydro, 2022)
In accordance with national and local planning policies it is, however, necessary 1o

restrict surface water run-off rates where at all practical to mimic a pre-development
greenfield equivalent situation. The proposals will be to discharge surface water run-off
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53
5.3.1

5.3.2

from the new development to mimic the pre-development greenfield equivalent
situation (Table 1). Further details can be found in Section 5.7.

Sustainable Drainage Systems (SuDS)

In accordance with national and local planning policy, peak surface water discharge
rates from new development should be appropriately managed and where possible
reduced. To manage surface water run-off policy shows that preference should always
be given fto Sustainable Drainage Systems (SuDS) over the fraditional methods of buried
sewers wherever possible and practical.

SuDS can (if designed and situated appropriately) address the four key sustainability
objectives embedded in planning policy including providing space for water (water
quantity), improving water quality and biodiversity, along with providing valuable
amenity/recreational space within new development sites. These benefits depend on
the type of SuDS features being proposed, some examples are illustrated in Figure 5.

5.3.3

53.4

ol 5

, e Permeable l"avir-;"
Figure 5: SuDS Photographs (SusDrain, 2012)

Opportunities should also be taken to provide soft landscaping where at all possible on
site to assist in minimising surface water run-off. It would be recommended that
permeable surfacing and bio-filtration be considered where at all feasible. By including
measures such as these the surface water run-off is being dealt with at source and this
will assist locally with surface water management (subject to optimum ground
condifions).

If infiltration is not feasible then a connection into the main drainage systems is needed,
but the presence of the permeable surfaces will still allow the first 5Smm of rainfall to be
dealt with at source as identified in the SuDS Manual (CIRIA 753). Detailed design
should confirm whether this site would be suitable for incorporation of SuDS following
more detailed analysis of levels, ground conditions and attenuation requirements.
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54
5.4.1

5.5
5.5.1

5.5.2

5.5.3

5.5.4

5.5.5

5.6
5.6.1

5.7
5.7.1

Methods of Surface Water Management
There are three methods that have been reviewed for the management and
discharge of surface water. These may be applied individually or collectively to form a
complete strategy and should be applied in the order of priority listed below:

- Discharge via infiltration

- Discharge to watercourse

- Discharge to public sewerage system

Discharge via Infiltration

Any impermeable areas that can drain to soakaway or an alternative method of
infilfration would significantly improve the sustainability of any surface water system
onsite. The ground conditions have been idenftified based on the online datasets given
there has been no onsite infiltration testing at this time to support this assessment.

The online Cranfield Soil and AgriFood Institute (CSAl), Soilscapes viewer identifies Freely
draining slightly acid loamy soils. The British Geology Survey (BGS) mapping data
indicates that the bedrock geology consists of Sandstone, however, no superficial
deposits have been recorded.

The underlying strata appears to suggest that permeability is low, however the FEH soil
factor of 0.47 suggests a very low permeability for the area (based on the scale of 0.1
being very high permeability and 0.5 being very low).

Further discussion has also been undertaken with Kirklees Council, which identified that
there are cellared properties within close proximity fo the site. As these are usually for
storage only, these are considered unlikely to be sufficiently tanked. It is therefore
understood that infiltfration is not a viable solution, as this may potentially increase flood
risk to the cellared properties (see correspondence in Appendix D).

Based on the soil classification, further consultation with KC, and the previous drainage
regime, it is understood that infilfration is unlikely to offer a possible means of managing
all the surface water run-off generated by the development; other surface water
discharge methods have therefore been reviewed.

Discharge to Watercourse/Waterbody

The next discharge option in the sustainable drainage hierarchy should be to discharge
to the watercourse, there are however no watercourses suitable for outfall within
proximity of the site. The alternative drainage method should infiliration and a
connection info a watercourse not be feasible, is fo discharge surface water run-off
into the nearest surface water compatible sewer network.

Discharge to Public Sewer Network

As infilfration and a connection into a nearby watercourse are not likely to be feasible,
the alternative proposal in accordance with policy would be to discharge surface
water run-off from the proposed development into the nearest surface water
compatible sewer.
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5.7.2

573

YW sewer records have identified an abandoned sewer located onsite, which is shown
to connectinto a public combined sewer within Thorncliffe Street. There are also public
combined sewers within Thomas Street located adjacent to the northern boundary,
and Brian Street located adjacent to the southern boundary of the site. It is understood
that the site was previously developed and was served by this now abandoned formal
surface water infrastructure.

Further investigation of the existing drainage infrastructure serving the site has been
undertaken by Invek Ltd in March 2022. This identified the exact location, routing, and
condition of these existing drainage systems onsite; a connectivity survey has been
included within Appendix | for completeness.

5.7.4

5.7.5

h &

ey
~

SURFACE WATER MAMAGEMENT
- Rain water harvesting is proposed in tha form of rain
gardens or rainwetsr buts in the carden space.
- Permeable paving is proposed in all hard landsceping
areas for water quality benefits,
- Infitragon is understood to be non-wizble basad on

4| grcund condidons, It is proposed that surface water

%] discharges at @ restricted rzte into the public combined [

existing connecton.
FOUL WATER MANAGEMENT

MY the sit2 into the public combined sewer network within
Thornchffe Streecatan unrastricead rate of ~2 8lfs.

Drainage Strategy Extract (Betts Hydro, 2022)
nage 'design'it is a preliminary drainage plan.

The proposals are therefore to discharge surface water run-off from the new
development into the public combined sewer network within Thorncliffe Street via the
existing onsite connections identified during the intrusive investigations.

Detailed design will be required to confirm the feasibility of the strategy and consents
for works to the public sewer network will be required from Yorkshire Water. Early
discussion will be needed to identify any additional capacity constraints. Any offsite
works are to be discussed with other relevant parties (Highways Authority) during the
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5.7.6

5.7.7

detailed design stage. A pre-development enquiry with Yorkshire Water has been
submitted, which idenftified that YW will consider a connection into the public
combined sewer within Thorncliffe Street at a point to the east of the site, at a restricted
rate of no greater than 5.0l/s.

Proposed Discharge Rates

In accordance with the SuDS Manual (CIRIA) and the Non-Technical Standards for
SuDS (March 2015) all sites should endeavour to achieve as close to pre-development
greenfield rates as is viable. Based on the site area, the pre-development greenfield
rate (QBar) is calculated to be 1.8I/s. As a standard flow control device mechanism will
be utilised to restrict the discharge rate and the lowest feasible discharge rate applied
by the orifice plate diameter would be 5.0l/s. The proposed discharge rate will
therefore be 5.01/s.

Restricting the rate of discharge will generate a requirement to provide onsite
stformwater storage for the exireme rainfall events. The stormwater storage figures
quoted in Table 3 (Appendix L) are estimates only. Detailed design will determine with
accuracy the attenuation requirements.

Impermeable Area (0.168) 1In1 Year 11n 30 Year 11n 100 Year + 40% CC
Restricted Run-Off Rate 5.01/s 5.01/s 5.0l/s

Estimated Stormwater

5.7.8

5.8
5.8.1

5.8.2

8.2u.m-18cu.m 24cu.m-44cu.m 62cu.m-100cu.m
Storage Volume

Table 3: Estimated Stormwater Storage Requirements (Betts Hydro, 2022)

As discussed previously, restricting the rate of discharge will generate a requirement to
provide onsite stormwater storage for the extreme rainfall events. Given the scale and
nature of the development this will be provided via underground storage. The surface
water scheme for the development will be designed to cater for the surface water run-
off generated in the events up fo and including the 1 in 100yr return period event with
allowance for climate change.

Climate Change

There are indications that the climate in the UK is changing significantly, and it is widely
believed that the nature of climate change will vary greatly by region. Current opinion
indicates the likelihood that future climate change would produce more frequent short
duration and high intensity rainfall events with the addition of more frequent periods of
long duration rainfall. It is believed that the impact of climate change means there is
likely to be a long-term increase in the average sea levels, with an expectation that
sea levels willrise gradually. Anincrease in flood water levels means that future flooding
events will occur more frequently and will have a greater impact.

In light of the future uncertainties Climate Change should be accounted for within the
design of all new developments. Climate change factors have been considered and
any increase in the level of flood risk (fo the site) from climate change is likely fo be
related to the increase in rainfall intensity and duration and its impact upon the surface
water drainage system.
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5.8.3 In accordance with the updated Climate Change projections provides estimated
changes to rainfall intensity (Table 4) and based on the design life of the development
(100yrs) the “total potential change figures for the 2080's” has been utilised.

PROJECTIONS TOTAL POTENTIAL CHANGE ANTICIPATED FOR THE 2080’S
Upper End Estimate 40%
Central Change Factor 20%

Table 4: Change to Extreme Rainfall Intensity Compared to 1961-1990 Baseline (Environment
Agency, 2016)
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6.0

FOUL WATER MANAGEMENT

6.1

6.2

6.3

6.4

6.5

Review of the YW sewer records identify there to be public sewer infrastructure located
to the north, east, and south of the site. The nearest foul water compatible public sewer
is a public combined sewer (300mm dia.) located within Thorncliffe Street adjacent to
the southern boundary of site (refer fo sewer records within Appendix C).

Based on the proposals for the construction of a 60no. bed care home, the
approximate peak foul water flows generated by the site have been calculated at
2.8l/s, based on 4000 litres per dwelling per 24 hours as per the guidance contained
within Sewers for Adopfion.

The proposals for foul water management will be to connect foul water flows into the
nearest public combined sewer (300mm dia.) within Thorncliffe Street. In review of YW
sewer records there is an existing onsite sewer that outfalls intfo the public combined
sewer within Thorncliffe Street that can be re-used to serve the new proposals, to avoid
forming new connections.

Further investigation of the existing drainage infrastructure serving the site has been
undertaken by Invek Ltd in March 2022. This identified the exact location, routing, and
condifion of these existing drainage systems onsite. A connectivity survey has been
included within Appendix | for completeness. The proposals are therefore to reuse the
existing onsite sewer where feasible and continue to discharge foul water to the public
combined sewer within Thorncliffe Street.

Detailed design will be required to confirm feasibility of the strategy and to confirm
whether a full gravity connection can be achieved. Early consultation with YW is also
recommended to identify any additional constraints and their preferred point(s) of
connection. A pre-development enquiry has been sent to YW; which identified that YW
would consider a connection info the public combined sewer located within
Thorncliffe Street, at a point to the east of the site (see correspondence within
Appendix C).
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7.0

SUMMARY AND CONCLUSIONS

7.1

7.2

7.3

7.4

7.5

7.6

7.7

This report has been prepared to support an outline planning application for the
construction of a 60no. bed residential care home on land off Thomas Street in
Huddersfield. The proposals are ‘more vulnerable' within the Planning Practice
Guidance which supports the National Planning Policy Framework; which confirms this
type of development is appropriate when located within Flood Zone 1, providing there
is no increase in flood risk elsewhere as a result.

Flood Risk

This report has reviewed all sources of flood risk both to and resulting from the proposed
development. Consultation with the Environment Agency, Kirklees Council, and
Yorkshire Water have not identified any historical flooding at the site or within the wider
areq.

The online flood risk datasets have also identified the site to be at low risk from
fluvial/tidal flooding. The site is however shown to be at higher risk of surface water
flooding due to its impermeable nature. This surface water flood risk to site will be
reduced and sustainably managed post-development, following the implementation
of a sustainable surface water management regime and where relevant appropriate
levels design.

This assessment has been prepared in consultation with the relevant interested parties
and the reports is commensurate with the scale and nature of the development
proposals. The development proposals can therefore be considered appropriate in
accordance with the Planning Practice Guidance.

Drainage Strategy

The key focus of this assessment is therefore on the sustainable management of surface
water run-off to ensure no increased flood risk results from the development proposals.
The surface water run-off management options have been assessed in accordance
with the sustainable drainage hierarchy, which is to discharge to ground, followed by
a waterbody or finally the public sewer.

As infilfration is not likely to be feasible based on ground conditfions, further discussion
with KC, and the previous drainage regime; this assessment also considers the
alternative options. The next discharge option in the hierarchy should be to discharge
to a watercourse/waterbody. There are however no watercourses suitable for outfall
within proximity of the site. The alternative drainage method should infiltration and a
connection info a watercourse not be feasible, is fo discharge surface water info the
nearest surface water compatible sewer network.

Yorkshire Water sewer records show that the site was previously served by formal
surface water infrastructure, however, this length of sewer has been abandoned since
the previous building was demolished in 2014. Further investigation of the existing
drainage infrastructure serving the site has been undertaken by Invek Ltd in March 2022
and identified the exact location, routing, and condition of these existing drainage
systems onsite. The proposals are to reuse the existing onsite sewers where feasible, to
discharge to the public combined sewer within Thorncliffe Street as the site formerly
did.
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7.8

7.9

7.10

7.1

Based on the site areaq, the pre-development greenfield rate (QBar) is calculated to
be 1.8I/s. As a standard flow control device mechanism will be utilised to restrict the
discharge rate and the lowest feasible discharge rate applied by the orifice plate
diameter would be 5.0l/s. The proposed discharge rate will therefore be 5.0l/s.
Restricting the rate of discharge will generate a requirement to provide onsite
stormwater storage for the extreme rainfall events. Detailed design will determine with
accuracy the attenuation requirements.

As infiltration is unlikely fo be feasible a connection into the main drainage systems is
needed, however, the presence of the permeable surfaces will still allow the first 5mm
of rainfall to be dealt with at source as identified in the SuDS Manual (CIRIA 753).
Detailed design should confirm whether this site would be suitable for incorporation of
SubDS following more detailed analysis of levels, ground conditions and aftenuation
requirements.

The proposed onsite surface water drainage system will need to be sized to contain
the 1in 30yr return period event below ground with exceedance from storm events up
to and including the 1 in 100yr return period storm event with an allowance for climate
change being contained onsite.

This Flood Risk Assessment and Drainage Management Strategy has been prepared in
consultation with the relevant interested parties and incorporates their comments
where possible. The report is commensurate with the scale and nature of the
development proposals and in summary, the development can be considered
appropriate in accordance with the Planning Practice Guidance.
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8.0

RECOMMENDATIONS

8.1

8.2

8.3

8.4

8.5

8.6

For ‘more vulnerable’ development located within Flood Zone 1, it is typical to set the
Finished Floor Levels (FFL) of the proposed buildings, a minimum of 150mm above the
existing ground levels. By ensuring the FFLs are raised sufficiently above the external
levels (following any re-grade) should mitigate any risk of flooding from a variety of
sources, including groundwater and surface water risks.

Any overland flows generated by the development must be carefully controlled. Safe
avenues directing overland flow way from any existing and proposed buildings are
advised.

To minimise the flood risk to the neighbouring properties it is recommended that the
surface water run-off generated by the proposals be managed effectively with the
peak rates of run-off being restricted to the equivalent of the pre-development
sifuation (with betterment where required).

The proposed onsite surface water drainage system will need to be sized to contain
the 1 in 30yr return period event below ground with exceedance from storm events up
to and including the 1 in 100yr return period storm event with an allowance for climate
change being contained onsite.

As with any drainage system blockages within either the foul or surface water system
have the potential to cause flooding or disruption. It is important that should any
drainage systems not be offered for adoption to either YW or KC then an appropriate
mainfenance regime should be scheduled with a suitably qualified management
company for these private drainage systems.

If an extreme rainfall event exceeds the design criteria for the drainage system it is likely
that there will be some overland flows that are unable to enter the system, it is
important that these potential overland flows are catered for within the development
site if the capacity of the drainage system is exceeded.
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14. Meeting the challenge of climate change,
flooding and coastal change

152. The planning system should support the transition to a low carbon future in a
changing climate, taking full account of flood risk and coastal change. It should help
to: shape places in ways that contribute to radical reductions in greenhouse gas
emissions, minimise vulnerability and improve resilience; encourage the reuse of
existing resources, including the conversion of existing buildings; and support
renewable and low carbon energy and associated infrastructure.

Planning for climate change

153. Plans should take a proactive approach to mitigating and adapting to climate
change, taking into account the long-term implications for flood risk, coastal
change, water supply, biodiversity and landscapes, and the risk of overheating from
rising temperatures®3. Policies should support appropriate measures to ensure the
future resilience of communities and infrastructure to climate change impacts, such
as providing space for physical protection measures, or making provision for the
possible future relocation of vulnerable development and infrastructure.

154. New development should be planned for in ways that:

a) avoid increased vulnerability to the range of impacts arising from climate
change. When new development is brought forward in areas which are
vulnerable, care should be taken to ensure that risks can be managed through
suitable adaptation measures, including through the planning of green
infrastructure; and

b) can help to reduce greenhouse gas emissions, such as through its location,
orientation and design. Any local requirements for the sustainability of buildings
should reflect the Government’s policy for national technical standards.

155. To help increase the use and supply of renewable and low carbon energy and heat,
plans should:

a) provide a positive strategy for energy from these sources, that maximises the
potential for suitable development, while ensuring that adverse impacts are
addressed satisfactorily (including cumulative landscape and visual impacts);

b) consider identifying suitable areas for renewable and low carbon energy
sources, and supporting infrastructure, where this would help secure their
development; and

53 |In line with the objectives and provisions of the Climate Change Act 2008.
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156.

157.

158.

c) identify opportunities for development to draw its energy supply from
decentralised, renewable or low carbon energy supply systems and for co-
locating potential heat customers and suppliers.

Local planning authorities should support community-led initiatives for renewable
and low carbon energy, including developments outside areas identified in local
plans or other strategic policies that are being taken forward through
neighbourhood planning.

In determining planning applications, local planning authorities should expect new
development to:

a) comply with any development plan policies on local requirements for
decentralised energy supply unless it can be demonstrated by the applicant,
having regard to the type of development involved and its design, that this is not
feasible or viable; and

b) take account of landform, layout, building orientation, massing and landscaping
to minimise energy consumption.

When determining planning applications for renewable and low carbon
development, local planning authorities should:

a) not require applicants to demonstrate the overall need for renewable or low
carbon energy, and recognise that even small-scale projects provide a valuable
contribution to cutting greenhouse gas emissions; and

b) approve the application if its impacts are (or can be made) acceptable®*. Once
suitable areas for renewable and low carbon energy have been identified in
plans, local planning authorities should expect subsequent applications for
commercial scale projects outside these areas to demonstrate that the
proposed location meets the criteria used in identifying suitable areas.

Planning and flood risk

159.

160.

Inappropriate development in areas at risk of flooding should be avoided by
directing development away from areas at highest risk (whether existing or future).
Where development is necessary in such areas, the development should be made
safe for its lifetime without increasing flood risk elsewhere.

Strategic policies should be informed by a strategic flood risk assessment, and
should manage flood risk from all sources. They should consider cumulative
impacts in, or affecting, local areas susceptible to flooding, and take account of
advice from the Environment Agency and other relevant flood risk management
authorities, such as lead local flood authorities and internal drainage boards.

54 Except for applications for the repowering of existing wind turbines, a proposed wind energy development
involving one or more turbines should not be considered acceptable unless it is in an area identified as
suitable for wind energy development in the development plan; and, following consultation, it can be
demonstrated that the planning impacts identified by the affected local community have been fully
addressed and the proposal has their backing.
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161.

162.

163.

164.

165.

160.

All plans should apply a sequential, risk-based approach to the location of
development — taking into account all sources of flood risk and the current and future
impacts of climate change — so as to avoid, where possible, flood risk to people and
property. They should do this, and manage any residual risk, by:

a) applying the sequential test and then, if necessary, the exception test as set out
below;

b) safeguarding land from development that is required, or likely to be required, for
current or future flood management;

c) using opportunities provided by new development and improvements in green
and other infrastructure to reduce the causes and impacts of flooding, ( making
as much use as possible of natural flood management techniques as part of an
integrated approach to flood risk management); and

d) where climate change is expected to increase flood risk so that some existing
development may not be sustainable in the long-term, seeking opportunities to
relocate development, including housing, to more sustainable locations.

The aim of the sequential test is to steer new development to areas with the lowest
risk of flooding from any source. Development should not be allocated or permitted
if there are reasonably available sites appropriate for the proposed development in
areas with a lower risk of flooding. The strategic flood risk assessment will provide
the basis for applying this test. The sequential approach should be used in areas
known to be at risk now or in the future from any form of flooding.

If it is not possible for development to be located in areas with a lower risk of
flooding (taking into account wider sustainable development objectives), the
exception test may have to be applied. The need for the exception test will depend
on the potential vulnerability of the site and of the development proposed, in line
with the Flood Risk Vulnerability Classification set out in Annex 3.

The application of the exception test should be informed by a strategic or site-
specific flood risk assessment, depending on whether it is being applied during plan
production or at the application stage. To pass the exception test it should be
demonstrated that:

a) the development would provide wider sustainability benefits to the community
that outweigh the flood risk; and

b) the development will be safe for its lifetime taking account of the vulnerability of
its users, without increasing flood risk elsewhere, and, where possible, will
reduce flood risk overall.

Both elements of the exception test should be satisfied for development to be
allocated or permitted.

Where planning applications come forward on sites allocated in the development
plan through the sequential test, applicants need not apply the sequential test
again. However, the exception test may need to be reapplied if relevant aspects of
the proposal had not been considered when the test was applied at the plan-
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making stage, or if more recent information about existing or potential flood risk
should be taken into account.

167. When determining any planning applications, local planning authorities should
ensure that flood risk is not increased elsewhere. Where appropriate, applications
should be supported by a site-specific flood-risk assessment®. Development
should only be allowed in areas at risk of flooding where, in the light of this
assessment (and the sequential and exception tests, as applicable) it can be
demonstrated that:

a) within the site, the most vulnerable development is located in areas of lowest
flood risk, unless there are overriding reasons to prefer a different location;

b) the development is appropriately flood resistant and resilient such that, in the
event of a flood, it could be quickly brought back into use without significant
refurbishment;

c) itincorporates sustainable drainage systems, unless there is clear evidence that
this would be inappropriate;

d) any residual risk can be safely managed; and

e) safe access and escape routes are included where appropriate, as part of an
agreed emergency plan.

168. Applications for some minor development and changes of use®® should not be
subject to the sequential or exception tests but should still meet the requirements
for site-specific flood risk assessments set out in footnote 55.

169. Major developments should incorporate sustainable drainage systems unless there
is clear evidence that this would be inappropriate. The systems used should:

a) take account of advice from the lead local flood authority;
b) have appropriate proposed minimum operational standards;

c) have maintenance arrangements in place to ensure an acceptable standard of
operation for the lifetime of the development; and

d) where possible, provide multifunctional benefits.

Coastal change

% A site-specific flood risk assessment should be provided for all development in Flood Zones 2 and 3. In
Flood Zone 1, an assessment should accompany all proposals involving: sites of 1 hectare or more; land
which has been identified by the Environment Agency as having critical drainage problems; land identified in
a strategic flood risk assessment as being at increased flood risk in future; or land that may be subject to
other sources of flooding, where its development would introduce a more vulnerable use.

%6 This includes householder development, small non-residential extensions (with a footprint of less than
250m?) and changes of use; except for changes of use to a caravan, camping or chalet site, or to a mobile
home or park home site, where the sequential and exception tests should be applied as appropriate.
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170.

171.

172.

173.

In coastal areas, planning policies and decisions should take account of the UK
Marine Policy Statement and marine plans. Integrated Coastal Zone Management
should be pursued across local authority and land/sea boundaries, to ensure
effective alignment of the terrestrial and marine planning regimes.

Plans should reduce risk from coastal change by avoiding inappropriate
development in vulnerable areas and not exacerbating the impacts of physical
changes to the coast. They should identify as a Coastal Change Management Area
any area likely to be affected by physical changes to the coast, and:

a) be clear as to what development will be appropriate in such areas and in what
circumstances; and

b) make provision for development and infrastructure that needs to be relocated
away from Coastal Change Management Areas.

Development in a Coastal Change Management Area will be appropriate only
where it is demonstrated that:

a) it will be safe over its planned lifetime and not have an unacceptable impact on
coastal change;

b) the character of the coast including designations is not compromised;
c) the development provides wider sustainability benefits; and

d) the development does not hinder the creation and maintenance of a continuous
signed and managed route around the coast®’.

Local planning authorities should limit the planned lifetime of development in a
Coastal Change Management Area through temporary permission and restoration
conditions, where this is necessary to reduce a potentially unacceptable level of
future risk to people and the development.

57 As required by the Marine and Coastal Access Act 2009.
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What should be considered if bringing forward a Neighbourhood Development
Order/Community Right to Build Order in an area at risk of flooding?

The general approach and requirements for site-specific flood risk assessments should be applied to
developments in areas at risk of flooding to be permitted by Neighbourhood Development/ Community Right to
Build Orders. This means that for any development proposals:

e in Flood Zone 2 or 3;

« or of at least 1 hectare;

« orin an area that has critical drainage problems (as notified to the local planning authority by the
Environment Agency);

« or that may be subject to other sources of flood risk;

a site-specific flood risk assessment should support the draft Order. The flood risk assessment checklist may
be helpful in this respect.

Where the neighbourhood planning area is in Flood Zone 2 or 3, or is in an area with critical drainage
problems, advice on the scope of the flood risk assessment required should be sought from the Environment
Agency. Where the area may be subject to other sources of flooding, it may be helpful to consult other bodies
involved in flood risk management, as appropriate.

Where a Neighbourhood Development/Community Right to Build Order is under consideration for a site/area
in Flood Zone 2 or 3, which has not been allocated in the development plan through the Sequential Test, and if
necessary the Exception Test, it will be necessary for those proposing the development, in having regard to
the National Planning Policy Framework’s policies on flood risk, to demonstrate why the development cannot
reasonably be located in areas of lower flood risk.

In all cases where new development is proposed, the sequential approach to locating development in areas of
lower flood risk should still be applied within a neighbourhood planning area.

Neighbourhood Development/Community Right to Build Orders that propose new development that would be;

« contrary to the flood risk vulnerability and flood zone compatibility table (Table 3), or;
» within areas at risk of flooding where sequential testing shows there to be places at lower flood risk which
are suitable and reasonably available for the development proposed,

should not be considered appropriate, having regard to the national policies on development and flood risk.
Paragraph: 064 Reference ID: 7-064-20140306

Revision date: 06 03 2014

Flood Zone and flood risk tables

» Table 1: Flood Zones
» Table 2: Flood risk vulnerability classification
» Table 3: Flood risk vulnerability and flood zone ‘compatibility’

Table 1: Flood Zones

These Flood Zones refer to the probability of river and sea flooding, ignoring the presence of defences. They
are shown on the Environment Agency’s Flood Map for Planning (Rivers and Sea (https://flood-map-for-
planning.service.gov.uk/)), available on the Environment Agency’s web site, as indicated in the table below.
https://www.gov.uk/guidance/flood-risk-and-coastal-change#Table-2-Flood-Risk-Vulnerability-Classification 29/41
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Flood Definition
Zone
Zone 1 . : . . .

Land having a less than 1 in 1,000 annual probability of river or sea flooding. (Shown as
Low ) , .

. clear’ on the Flood Map — all land outside Zones 2 and 3)
Probability
Zone 2 Land having between a 1 in 100 and 1 in 1,000 annual probability of river flooding; or land
Medium having between a 1 in 200 and 1 in 1,000 annual probability of sea flooding. (Land shown in
Probability = light blue on the Flood Map)
Zone 3a . , - , : . ,
High Land having a 1 in 100 or greater annual probability of river flooding; or Land having a 1 in
g . 200 or greater annual probability of sea flooding.(Land shown in dark blue on the Flood Map)

Probability
Zone 3b This zone comprises land where water has to flow or be stored in times of flood. Local
The planning authorities should identify in their Strategic Flood Risk Assessments areas of
Functional | functional floodplain and its boundaries accordingly, in agreement with the Environment
Floodplain = Agency. (Not separately distinguished from Zone 3a on the Flood Map)

Note: The Flood Zones shown on the Environment Agency’s Flood Map for Planning (Rivers and Sea) do not
take account of the possible impacts of climate change and consequent changes in the future probability of
flooding. Reference should therefore also be made to the Strategic Flood Risk Assessment when considering
location and potential future flood risks to developments and land uses.

Paragraph: 065 Reference ID: 7-065-20140306
Revision date: 06 03 2014

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 and ambulance stations; fire stations and command centres; 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’).

https://www.gov.uk/guidance/flood-risk-and-coastal-change#Table-2-Flood-Risk-Vulnerability-Classification 30/41
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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.

» 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-let 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; restaurants, cafes and hot food
takeaways; offices; general industry, storage and distribution; non-residential institutions not included in
the ‘more vulnerable’ class; 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.

»* “Landfill is as defined in Schedule 10 of the Environmental Permitting (England and Wales) Regulations
2010 (http://www.legislation.gov.uk/uksi/2010/675/schedule/10/made).

Paragraph: 066 Reference ID: 7-066-20140306
Revision date: 06 03 2014
Table 3: Flood risk vulnerability and flood zone ‘compatibility’

https://www.gov.uk/guidance/flood-risk-and-coastal-change#Table-2-Flood-Risk-Vulnerability-Classification 31/41
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Table 3: flood risk vulnerability and flood zone ‘compatibility’
(https://lwww.gov.uk/government/uploads/system/uploads/attachment_data/file/575184/Table_3_-

Key:
v Development is appropriate

X Development should not be permitted.
Notes to table 3:

« This table does not show the application of the Sequential Test which should be applied first to guide
development to Flood Zone 1, then Zone 2, and then Zone 3; nor does it reflect the need to avoid flood
risk from sources other than rivers and the sea;

« The Sequential and Exception Tests do not need to be applied to minor developments and changes of
use, except for a change of use to a caravan, camping or chalet site, or to a mobile home or park home
site;

« Some developments may contain different elements of vulnerability and the highest vulnerability category
should be used, unless the development is considered in its component parts.

T In Flood Zone 3a essential infrastructure should be designed and constructed to remain operational and safe
in times of flood.

”* “In Flood Zone 3b (functional floodplain) essential infrastructure that has to be there and has passed the
Exception Test, and water-compatible uses, should be designed and constructed to:

« remain operational and safe for users in times of flood;
« result in no net loss of floodplain storage;
« not impede water flows and not increase flood risk elsewhere.

Paragraph: 067 Reference ID: 7-067-20140306

Revision date: 06 03 2014

Site-specific flood risk assessment: Checklist
1 - Development site and location

You can use this section to describe the site you are proposing to develop. It would be helpful to include, or
make reference to, a location map which clearly indicates the development site.

a. Where is the development site located? (eg postal address or national grid reference)
b. What is the current use of the site? (eg undeveloped land, housing, shops, offices)

c. Which Flood Zone (for river or sea flooding) is the site within? (ie Flood Zone 1, Flood Zone 2, Flood Zone
3). As a first step, you should check the Flood Map for Planning (http://apps.environment-
agency.gov.uk/wiyby/37837.aspx) (Rivers and Sea). It is also a good idea to check the Strategic Flood Risk
Assessment for the area available from the local planning authority.

2 - Development proposals

https://www.gov.uk/guidance/flood-risk-and-coastal-change#Table-2-Flood-Risk-Vulnerability-Classification 32/41
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Hannah Buchanan

From: Reilly, Hilary <Hilary.Reilly@environment-agency.gov.uk>

Sent: 20 April 2022 09:30

To: Hannah Buchanan

Subject: Your Enquiry: RFI/2022/253856

Attachments: Planning advice for developers.pdf; Conditional Licence 253856.pdf; Supporting

Information 253856.pdf

Our Ref: RFI/2022/253856
Your Ref:
Dear Hannah

RE: Provision of Product 4, 5 6 and 7 for Thomas Street, Huddersfield. HD3 3JH
Request for information under the Freedom of Information Act 2000 (FOIA) / Environmental Information
Regulations 2004 (EIR)

Thank you for your enquiry which was received on 2" March 2022.

The requested data is attached. Please also find attached a ‘Supporting Information” document which should be
read in conjunction with this data.

Please note the Share file links within the attached documents will expire in 25 days so we strongly recommend

downloading the files and saving these to your computer as soon as this email is received. Any request for a link
to be remade after it has expired will be considered as a new enquiry and will be subject to a response within 20
working days

Product 4
The product 4 information is provided subject to the Open Government Licence (here). Please read for details of
permitted use.

Products 5, 6 and 7

The Products 5 6 and 7 information is not available under the Open Government Licence but we may be able to
license it to you under the Environment Agency Conditional Licence. Please see the attached Conditional License
document which provides details of the Conditional License relevant to this data.

Planning Advice

If you are using our data to inform a development proposal, we encourage you to contact our Sustainable Places
team for pre-planning application advice. Their advice can help you solve key environmental issues early, reduce
the chance of an objection, and help you design a more sustainable development for proposed planning
applications. If you would like to take advantage of this service, our advisers will be able to provide further
information and estimated costs for any detailed advice. Please contact our Sustainable Places Team by e-mail at
sp-yorkshire@environment-agency.gov.uk for further information.

For general enquiries relating to your development or our role within the planning system, please refer to the
attached ‘Planning advice for developers’ document.

| hope that we have correctly interpreted your request. We respond to requests for recorded information that we
hold under the Freedom of Information Act 2000 (FOIA) and the associated Environmental Information Regulations
2004 (EIR).



If you are not satisfied with our response to your request for information you can contact us within 2 calendar
months to ask for our decision to be reviewed.

If you require any further help, please do not hesitate to contact me.

Yours sincerely

Hilary Reilly
Customers and Engagement Team
Environment Agency | Lateral, 8 City Walk, Leeds, LS11 9AT

hilary.reilly@environment-agency.gov.uk
External: 02084 747695 Internal: 27695

Enquiries Team Tel: 020 847 48174 | Email: neyorkshire@environment-agency.gov.uk

Working days: Monday to Friday

For the latest guidance: |

CORONAVIRUS /| - nmrRaNETEAGOV

PROTECT YOURSELF & OTHERS | - NH5.UK/coronavirus

- GOW LIV fearomasdirne

Creating a better place

for people and wildlife

Information in this message may be confidential and may be legally privileged. If you have received this message by
mistake, please notify the sender immediately, delete it and do not copy it to anyone else. We have checked this
email and its attachments for viruses. But you should still check any attachment before opening it. We may have to
make this message and any reply to it public if asked to under the Freedom of Information Act, Data Protection Act
or for litigation. Email messages and attachments sent to or from any Environment Agency address may also be
accessed by someone other than the sender or recipient, for business purposes.
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Hannah Buchanan

From: safemove-crm <safemove-crm@yorkshirewater.co.uk>
Sent: 03 March 2022 08:49

To: Hannah Buchanan

Subject: RE: Sewer Flood Risk Information Request CRM:0931362

Good morning

Thank you for your email. Our plans are a chargeable service so please can | direct you to our
website safe-move.co.uk where you can order the plans. Online.

Please note that these plans will show Yorkshire Water assets and not any private assets.

Thank you.

------------------- Original Message -------------------

From: Hannah Buchanan <hannahbuchanan@betts-associates.co.uk>;
Received: Wed Mar 02 2022 16:34:40 GMT+0000 (Greenwich Mean Time)
To: safemove@yorkshirewater.com <safemove@yorkshirewater.com>;
Subject: Sewer Flood Risk Information Request

EXTERNAL SOURCE - THINK BEFORE YOU CLICK
To whom it may concern,

Thomas Street, Huddersfield, HD3 3JH

Please could you confirm whether you have any information that you feel would be valuable to a
Flood Risk Assessment and Drainage Management Strategy for the above site (location plan
attached), including details of historical flooding and any predicted flood water levels; this would
be greatly appreciated. If there are any specific requirements that you require in a scope of
works for this site, please can you advise at this stage so that it can be fully incorporated into the
proposals at an early stage.

Please do not hesitate to contact me on the details below to discuss further should you require
additional information or clarification.

Kind Regards,

Hannah Buchanan ssc (Hons) Msc GradCwem
Graduate Flood Risk Analyst

BETTS HYDRO

Consulting Engineers

Old Marsh Farm Barns, Welsh Road, Sealand, Flintshire, CH5 2LY
Chester +44 (0)1244 289041

hannahbuchanan@betts-associates.co.uk
www.betts-associates.co.uk

CIVIL | STRUCTURAL | GEO-ENVIRONMENTAL | HYDROLOGY | FLOOD RISK MANAGEMENT
SUDS | STRUCTURAL SURVEYS | PARTY WALL DUTIES | INFILTRATION | GEOTECHNICAL
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ELECTRONICALLY TRANSMITTED INFORMATION

This electronic transmission is strictly confidential and intended solely for the addressee. It may contain information which is covered by legal, professional
or other privilege. If you are not the intended addressee, you must not disclose, copy or take any action in reliance of this transmission. If you have
received this transmission in error, please notify us as soon as possible. All emails transmitted by Betts Associates, Betts Geo or Betts Hydro are virus
checked. This does not guarantee that transmissions are virus free. Reference should always be made to the hard copy of any electronically fransmitted
files. Electronic data does not constitute contract documentation. Use of the content of our files is at your own risk. You remain responsible for anything
produced using all or part of the data supplied.

Please consider the environment before printing this email

Yorkshire Water customers can get in touch for free via live chat or by requesting a free call back at
https://www.yorkshirewater.com

Save money on your utility bills and help conserve water by requesting a free water saving pack
https://www.yorkshirewater.com/savewater

The information in this e-mail, and any files transmitted with it, is confidential and may also be legally privileged.
The contents are intended solely for the addressee only and are subject to the legal notice available at
http://www.keldagroup.com/email.htm. This email does not constitute a binding offer, acceptance, amendment,
waiver or other agreement, or create any obligation whatsoever, unless such intention is clearly stated in the body
of the email. If you are not the intended recipient, please return the message by replying to it and then delete the
message from your computer. Any disclosure, copying, distribution or action taken in reliance on its contents is
prohibited and may be unlawful.

Yorkshire Water Services Limited
Registered Office Western House, Halifax Road, Bradford, BD6 25Z
Registered in England and Wales No 2366682
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Western House, Halifax Road, Bradford BD62SZ.

YORKSHIRE WATER
PROTECTION OF MAINS AND SERVICES

. The position of Yorkshire Water Services Ltd (YWS) apparatus shown on the existing mains record drawing(s) indicates the general

position and nature of our apparatus and the accuracy of this information cannot be guaranteed. Any damage to YWS apparatus as a
result of your works may have serious consequences and you will be held responsible for all costs incurred. Prior to commencing major
works, the exact location of apparatus must be determined on site, if necessary by excavating trial holes. The actual position of such
apparatus and that of service pipes which have not been indicated must be established on site by contacting the Customer Helpline on
0845 124 24 24 for both water and sewerage.

. The public sewer and water network is lawfully retained in its existing position and the sewerage and water undertaker is entitled to have it

remain so without any disturbance. The provisions of section 159 of the Water Industry Act 1991 provides that the undertaker may
"inspect, maintain, adjust, repair or alter" the network. Those rights are given to enable the undertaker to perform its statutory duties. Any
development of the land or any other action that unacceptably hindered the exercise of those rights would be unlawful. The provisions
contained in Section 185 of the Water Industry Act 1991 state that where it is reasonable to do so, a person may require the water supply
undertaker to alter or remove a pipe where it is necessary to enable that person to carry out a proposed change of use of the land. The
provisions contained in Section 185 also require the person making the request to pay the full cost of carrying out the necessary works.

. Ground levels over existing YWS apparatus are to be maintained. Sewers in highways will generally be laid to give 2200mm of cover from

finished ground level working to kerb races, other permanent identification of the limits of the road or to an agreed line and level.
Substantial increases or decreases to this 1200mm depth of cover will result in the sewer being re-laid at your expense. Water mains
and services will generally be laid with a minimum of 750mm depth of cover however some mains and services usually those installed
over 50 years ago may have less ground cover.

. If surface levels are to be decreased / increased significantly the effects on existing water supply apparatus will be carefully considered and

if any alterations are necessary, the costs of the alterations will be recharged to you in full. Outlets on fire hydrants must be no more than
300mm below the new levels and all surface boxes must be adjusted as part of the scheme.

. To enable future repair works to be carried out without hindrance; any pipe, cable, duct, etc. installed parallel to a water main or service

pipe should not be installed directly over or within 300mm of a water main or service pipe or 1000mm of a waste water asset. Where a
pipe, cable, duct, etc. crosses a main or service it should preferably cross perpendicular or at an angle of no less than 450 and with a
minimum clearance of 150mm. These requirements apply to activities within an existing highway and are relevant to the installation of
pipes, cables, ducts, etc. up to and including 250mm in diameter (see illustration below). Necessary protection measures for installations
greater than 250mm in diameter and/or in private land will need to be agreed on an individual basis. Installations within a new
development site must comply with the National Joint Utilities Group publication Volume 2: NJUG Guidelines On The Positioning Of
Underground Utilities Apparatus For New Development Sites.

. All excavation works near to YW apparatus should be by hand digging only.
. Backfilling with a suitable material to a minimum 300mm above YW apparatus is required.
. Adequate support must be provided where any works pass under YW apparatus.

. Jointing chambers, lighting columns and other structures must be installed in such a way that future repair or maintenance works to YW

apparatus will not be hindered.

. Apparatus such as; railings, sign posts, etc. must not be placed in such a way that they prevent access to or full operation of controlling
valves, hydrants or similar apparatus. YWS surface boxes must not be covered or buried. Any adjustment, alteration or replacement of
manhole covers must be agreed on site prior to the commencement of the works with a YWS Inspector who may be contacted via our
Call Centre on 0845 124 24 24.

Explosives shall not be used within 100 metres of any Yorkshire Water Services apparatus or installations.

Vibrating plant should not be used directly over any apparatus. Movement or operation by vehicles or heavy plant is not to be permitted in
the immediate vicinity of YWS plant or apparatus unless there has been prior consultation and, if necessary, adequate protection
provided without cost to YWS.

Under no circumstances should thrust boring or similar trenchless techniques commence until the actual position of the Company's
mains/services along the proposed route have been confirmed by trial holes.

. Any alterations to the highway should be notified following the procedures outlined in the New Road and Street Works Act 1991 Code of
Practice; Measures Necessary Where Apparatus Is Affected By Major Works (Diversionary Works).

You will be held responsible for any damage or loss to YWS apparatus during and after completion of work, caused by yourselves, your
servant or agent. Any damage caused or observed to YWS plant or apparatus should be immediately reported to YWS. Should YW incur
any costs as a result of non-compliance with the above, all costs will be rechargeable in full.

You should ensure that nothing is done on the site to prejudice the safety or operation of YWS employees, plant or apparatus.

In accordance with the New Roads and Street Works Act 1991, Chapter 22, Part 3, Section 80. The location of any identified YW asset
“which is not marked, or is wrongly marked, on the records made available” should be communicated back to Yorkshire Water. The
location of the apparatus should be identified on copies of the supplied plans which should be returned to Yorkshire Water (Asset
Records Team) with photographic supporting evidence where possible.

The Government has decided that responsibility for private sewers serving two or more properties and lateral drains (the section of pipe
beyond the boundary of a single property, connecting it to the public sewer) will be transferred to the water companies on Oct 1 2011.

Registered office, Yorkshire water Services Limited. 1 , Saf—e MG"J@

Registered in England and wales No. 2366682
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Private pumping stations will also transfer during the period 1 October 2011 — 1 Oct 2016. Records of these assets may not yet be shown
on the existing mains record drawing(s). If you encounter any of these assets you must inform Yorkshire Water Services Ltd (YWS).

19. Please note that the information supplied on the enclosed plans is reproduced from Ordnance Survey material with the permission of the
Ordnance Survey on behalf of the Controller of Her Majesty's Stationery Office, © Crown Copyright. Unauthorised reproduction infringes
Crown Copyright and may lead to prosecution or civil proceedings. Licence Number 1000019559.

20. This information is for guidance only and the position and depth of any YW apparatus is approximate only. Likewise, the nature and

condition of any YW apparatus cannot be guaranteed. YW has no responsibility for recording the locations of privately owned apparatus.

As of 1 October 2011, there may be some lateral drains and/or public sewers which are not documented on YW records but may still be

present. For the avoidance of doubt, this information is not a substitute for appropriate professional and/or legal advice. YW accepts no

responsibility for any inaccuracy or omissions in this information. The actual position of YW apparatus must be determined on site by
excavating trail holes by hand. YW requires a minimum of two working days’ written notice of the intention to excavate any trial holes

before any excavation can be undertaken. If there are any queries in this respect please contact Yorkshire Water on 0845 124 24 24.

Registered office, Yorkshire water Services Limited. 2 . S f M
Western House, Halifax Road, Bradford BD62SZ. = ‘ a e il Ove
Registered in England and wales No. 2366682 N v VTR SIS Yo
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Reproduced by permission of Ordnance Survey on behalf of HMSO © Crown copyright and database 2014. All rights reserved Ordnance Survey Licence number 100022432
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YorkshireWater

Ms H Buchanan

Betts Associates Ltd

Units 6-7 Old Marsh Farm Barns
Welsh Road

Deeside

CH5 2LY
hannahbuchanan@betts-
associates.co.uk

Your Ref:
Our Ref: Y005451

Dear Ms Buchanan,

Yorkshire Water Services
Developer Services
Pre-Development Team
PO BOX 52

Bradford

BD3 7AY

Tel: 0345120 8482
Fax:

Email:
technical.sewerage@yorkshirewat

er.co.uk

For telephone enquiries ring:
Chris Roberts on 0345 120 8482

18th April 2022

Land off Thomas Street, Huddersfield, HD3 3JH - Pre-Planning Sewerage

Enquiry U605383

Thank you for your recent enquiry and remittance. Our official VAT receipt
has been sent to you under separate cover. Please find enclosed a
complimentary extract from the Statutory Sewer Map which indicates the
recorded position of the public sewers. Please note that as of October 2011
and the private to public sewer transfer, there are many uncharted
Yorkshire Water assets currently not shown on our records.

The following comments reflect our view, with regard to the public sewer
network only, based on a ‘desk top’ study of the site and are valid for a

maximum period of twelve months:

Registered Office Yorkshire Water Services Limited Western House Halifax Road Bradford BD6 252
Registered in England and Wales No.2366682 yorkshirewater.com
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YorkshireWater

Existing Infrastructure

There is an abandoned 225 mm diameter public combined sewer
recorded on the site. In this instance, building-over may take place under
the control of Part H4 Building Regulations 2010. No trees planted within 5
(five) metres of this public sewer. It may not be acceptable to raise or
lower ground levels over the sewer, nor to restrict access to the manholes
on the sewer. If you wish to have this sewer diverted under Section 185 of
the Water Industry Act 1991 an application should be made in writing. To
discuss this matter, please telephone 0345 120 84 82.

Foul Water

Development of the site should take place with separate systems for foul
and surface water drainage on site, with a combined sewer off site.

Foul water domestic waste can discharge to the 225/300 mm diameter
public combined sewer recorded in Thorncliffe Street, at a point to the east

of the site.

Surface Water

It is noted the site is derelict and has not positively discharged to the public
sewer network since 2015 and the existing drainage plan only shows one
gully on the whole site and as such the proposed discharge is not
acceptable, so curtilage surface water may discharge to the 225/300 mm
diameter public combined sewer recorded in Thorncliffe Street, at a point
to the east of the site. The surface water discharge from the site to be
restricted to not greater than 5 (five) litres/second.
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YorkshireWater

Google

This permission is not an acceptance in respect to any planning conditions
imposed under the Grant of Planning Permission.

Other Observations

Any new connection to an existing public sewer will require the prior
approval of Yorkshire Water. You may apply on line or obtain an
application form from our website (www.yorkshirewater.com) or by
telephoning 0345 120 84 82.

An off-site foul and surface water sewer may be required which may be
provided by the developer and considered for Code for Adoption under
Section 104 of the Water Industry Act 1991. Please telephone 0345 120 84 82
for advice on sewer adoptions. Alternatively, the developer may in certain
circumstances be able to requisition off-site sewers under Section 98 of
the Water Industry Act 1991 for which an application must be made in
writing. For further information, please telephone 0345 120 84 82.

Prospectively adoptable sewers and pumping stations must be designed

and constructed in accordance with the Code for Adoption 2021/22,
pursuant to an agreement under Section 104 of the Water Industry Act 1991.
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YorkshireWater

We are happy to offer pre-development technical advice on any
prospective sites that you would like to put forward for adoption, prior to
submission of your adoption application.

An application to enter into a Section 104 agreement must be made in
writing prior to any works commencing on site. Please contact our Sewer
Adoption, Diversion and Requisition (telephone 0345 120 84 82) or email
technical.sewerage@yorkshirewater.co.uk or visit -

https:/ /www.yorkshirewater.com/developers/sewerage/sewer-adoptions/
for further information.

All the above comments are based upon the information and records
available at the present time and is subject to formal planning approval
agreement. The information contained in this letter together with that
shown on any extract from the Statutory Sewer Map that may be enclosed
is believed to be correct and is supplied in good faith. Please note that
capacity in the public sewer network is not reserved for specific future
development. It is used up on a first come, first served' basis. You should
visit the site and establish the line and level of any public sewers affecting
your proposals before the commencement of any design work.

Yours Sincerely

Chris Roberts
Development Services Technician
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Land off Thomas Street, Huddersfield
Flood Risk Assessment and Drainage Management Strategy

APPENDIX D:  LLFA/LPA CORRESPONDENCE

This page has been left intentionally blank

HYD710_THOMAS.STREET_FRA&DMS



Hannah Buchanan

From: Paul Farndale <Paul.Farndale@kirklees.gov.uk>

Sent: 22 March 2022 21:50

To: Hannah Buchanan

Subject: FW: Historic Flood Risk Information Request Thomas Street HD3 3JH
Attachments: Location Plan.pdf

Follow Up Flag: Follow up

Flag Status: Completed

Hello Hannah,

Nothing on our records with regard to surface water flood risk incidents or risk mapping for the 1 in 100 return
period.

Site shows that it could well be compatible for soakaways on British Geological Survey Maps. However in this area it
looks like there are cellared properties adjacent and as these are usually for storage only, not being properly tanked
out, we would rule out infiltration techniques as a risk to flooding property.

The site has an abandoned sewer noted. Please contact YW to see if it is still present even if grouted up and it will
need removing. This looks like it served an old street line when back to back properties were on the site.

The site is shown as demolished in 2018 and therefore any brownfield discharge rates are likely not to apply as the
site has, ‘lost its place in the system’. A 3l/s discharge rate is likely, however an increase to this will be supported if
Yorkshire Water are willing to accept one.

Kind regards,

Paul Farndale
Kirklees LLFA

From: Floodmanagement <Floodmanagement@kirklees.gov.uk>
Sent: 03 March 2022 06:48

To: Paul Farndale <Paul.Farndale@kirklees.gov.uk>

Subject: FW: Historic Flood Risk Information Request

From: Hannah Buchanan <hannahbuchanan@betts-associates.co.uk>

Sent: 02 March 2022 16:43

To: Floodmanagement <Floodmanagement@kirklees.gov.uk>; DCAdmin <DC.Admin@kirklees.gov.uk>
Subject: Historic Flood Risk Information Request

CAUTION: External email. Do not click links or open attachments unless you recognize the sender and know the content is
safe.

To whom it may concern,

Thomas Street, Huddersfield, HD3 3JH



Please could you confirm whether you have any information that you feel would be valuable to a
Flood Risk Assessment and Drainage Management Strategy for the above site (location plan
attached), including details of historical flooding and any predicted flood water levels; this would
be greatly appreciated. If there are any specific requirements that you require in a scope of
works for this site, please can you advise at this stage so that it can be fully incorporated into the
proposals at an early stage.

Please do not hesitate to contact me on the details below to discuss further should you require
additional information or clarification.

Kind Regards,

Hannah Buchanan ssc (Hons) Msc GradCwem
Graduate Flood Risk Analyst

BETTS HYDRO

Consulting Engineers
Old Marsh Farm Barns, Welsh Road, Sealand, Flintshire, CH5 2LY
Chester +44 (0)1244 289041

hannahbuchanan@betts-associates.co.uk
www.betts-associates.co.uk

CIVIL | STRUCTURAL | GEO-ENVIRONMENTAL | HYDROLOGY | FLOOD RISK MANAGEMENT
SUDS | STRUCTURAL SURVEYS | PARTY WALL DUTIES | INFILTRATION | GEOTECHNICAL

ELECTRONICALLY TRANSMITTED INFORMATION

This electronic transmission is strictly confidential and intended solely for the addressee. It may contain information which is covered by legal, professional
or other privilege. If you are not the intended addressee, you must not disclose, copy or take any action in reliance of this transmission. If you have
received this transmission in error, please notify us as soon as possible. All emails transmitted by Betts Associates, Betts Geo or Betts Hydro are virus
checked. This does not guarantee that transmissions are virus free. Reference should always be made to the hard copy of any electronically transmitted
files. Electronic data does not constitute contract documentation. Use of the content of our files is at your own risk. You remain responsible for anything
produced using all or part of the data supplied.

Please consider the environment before printing this email

Website | News | Email Updates | Facebook | Twitter

This email and any attachments are confidential. If you have received this email in error — please notify the sender immediately, delete it from your system,
and do not use, copy or disclose the information in any way. Kirklees Council monitors all emails sent or received.
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Flood Risk Assessment and Drainage Management Strategy
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Land off Thomas Street, Huddersfield
Flood Risk Assessment and Drainage Management Strategy

APPENDIX E: LOCATION PLAN
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LOCATION PLAN

OS X (Eastings) 411643

OS Y (Northings) 418272

Nat Grid SE116182 / SE1164318272

Nearest Post Code  HD3 3JH

Lat (WGS84) N53:39:39 (53.660808655910984)

Long (WGS84) W1:49:31 (-1.8252884948644732)

Lat, Long (WGS84)  53.660808655910984,-1.8252884948644732
Lat (OSGB36) N53:39:38 (53.66057561320457)

Long (OSGB34) W1:49:26 (-1.8237917065101243)

Lat, Long (OSGB36) 53.66057561320457,-1.8237917065101243



Land off Thomas Street, Huddersfield
Flood Risk Assessment and Drainage Management Strategy

APPENDIX F: TOPOGRAPHIC SURVEY
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Land off Thomas Street, Huddersfield
Flood Risk Assessment and Drainage Management Strategy

APPENDIX G: PROPOSED PLANNING LAYOUT
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Land off Thomas Street, Huddersfield
Flood Risk Assessment and Drainage Management Strategy

APPENDIX H:  PFRA/SFRA PLANNING EXTRACTS
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Land off Thomas Street, Huddersfield
Flood Risk Assessment and Drainage Management Strategy

APPENDIX I: ONSITE DRAINAGE INVESTIGATIONS (INVEK)
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Invek Surveys Ltd
Thomas Street, Huddersfield

18 March 2022

WWw.wincan.tom

WinCan Europe Ltd, 10 Woking Business park, Albertdrive, Woking, GU21 5JY
Telephone 01483762222 Facsimile 01483 762226
Www.wincaneurope.com



GRADE 3,4 & 5 Summary

STRUCTURAL DEFECTS

Structural defects

SectionPLR Grade|Fault description
4 |MH02 X 4 Fracture, multiple at joint, from 9 to 5 o'clock, End

Grade 3; Best practice suggests consideration be given to repair in the medium term

Grade 4; Best practice suggests consideration be given to a repair to avoid potential collapse

Grade 5; Best practice suggests this pipe is at risk of collapse at any time; urgent consideration should be given
to a repair to avoid collapse

SERVICE / OPERATIONAL DEFECTS

Service defects

SectionPLR Grade|Fault description

1 MHO1 X 3 Settled deposits, fine, 10% cross-sectional area loss, End
2 Pipe B X 3 Settled deposits, fine, 10% cross-sectional area loss, End
3 MHO02 X 3 Settled deposits, coarse, 15% cross-sectional area loss

4 MHO02 X 3 Settled deposits, fine, 20% cross-sectional area loss, End
5 MHO03 X 4 Multiple defects at 0.9m

Grade 3; Best practice suggests consideration be given to maintenance activities in the medium term
Grade 4; Best practice suggests consideration be given to maintenance activity to avoid potential blockage
Grade 5; Best practice suggests this pipe is at immediate risk of backing up / causing flooding

Abandoned Surveys

Camera no access

SectionPLR Fault description
3 MHO02 X Line deviates down
Information

These summaries are based on the SRM grading from the WRC




Invek Surveys Ltd
Long Lane
Warrington

Tel: 01925 244376

Fax: 01925241517

Email: kevin@invek.com

Structural Defects (SRM 4)

Project name : Project Number : Contact : Date :

Thomas Street, Huddersfield 18/03/2022

No PR foin fusel  SEERT | pate fman | 0 S G| score || Score | score
1 MHO1X . D i C C225 1 18/03/2022 1 VC 9.00 } 9.00 I 0 A 0 } 0
2 0 PpeBX LU I C i C150 180032022 VC | 1475 | 1475 1 . 1 . 1 . o1 | 2
3 0 MHO2X LU L C C1s0 1803022 vC | 170 . 170 | 2 i 10 . 2 . 588 | 10
4 . MHOX D i C C150 18032022 vC | 340 | 340 | 4 | 121 | 4 | 3617 | 123
5 1 MMOX L U | C C150 18032022 VC | 905 . 905 : 2 i 2 . 1 . 03 | 3

Thomas Street, Huddersfield // Page: 1




Invek Surveys Ltd
Long Lane
Street : Warrington
Tel: 01925 244376
Fax: 01925241517
Email: kevin@invek.com

Inspection report

Date : Job number : Weather : Operator : Section number : PLR SUFFIX:
18/03/2022 no rain or snow Invek 1 X
Weather Vehicle : Camera : Preset : Cleaned : Operator :
no rain or snow no Invek
Place : Huddersfield Location details: U/S MH : MHO1
Road : Thomas Street Catchment: U/S Depth :
Location Fields Tape number : D/S MH : Public
Inspection MHO1 (D/S) Public Pipe Length D/S Depth :
—BTsrg:ctlon Combined Pipe shape : Circular
Year laid : Pipe size : 225 mm
Purpose : Sample survey to determine asset condition Pipe material : Vitrified clay
Total length : 9.00 m Lining :
Comment :
1:75 Position Code Observation MPEG Photo Grade
MHO1
0.00 MH Start node type, manhole, reference number : MHO1 00:00:02 0
0.00 WL Water level, 0% of the vertical dimension 00:00:02 1 2A 0
Q 1.90 CN Connection other than junction, at 1 o'clock, diameter 00:00:17 1 3A 0
100mm
2.70 CN Connection other than junction, at 11 o'clock, diameter 00:00:25 1 4A 0
100mm
5.80 CN Connection other than junction, at 12 o'clock, diameter 00:00:38 1 5A 0
100mm
6.60 LR Line deviates right 00:00:44 1_6A 0
I E—
7.40 WLC  Clear water level, 20% of the vertical dimension 00:00:48 1 7A 0
=
Public 9.00 MHF Finish node type, manhole reference number: Public 00:01:12 1_10A 0
STR no def STR peak STR mean STR total STR grade SER no def SER peak SER mean SER total SER grade
0 0 0 0 1 1 2 0.29 2.6 3

Thomas Street, Huddersfield // Page: 2




Place :

Invek Surveys Ltd
Long Lane
Warrington

Tel: 01925 244376

Fax: 01925241517

Email: kevin@invek.com

Inspection pictures

Place : Road : Date : Section number : PLR Suffix :
Huddersfield Thomas Street 18/03/2022 1 X

10:34:37 17-MAR2022 : )1 10:34:47 17
Photo: 1_2A Photo: 1_3A
Om, Water level, 0% of the vertical dimension 1.9m, Connection other than junction, at 1 o'clock, diameter
100mm

Photo: 1_4A Photo: 1_5A
2.7m, Connection other than junction, at 11 o'clock, diameter 5.8m, Connection other than junction, at 12 o'clock, diameter
100mm 100mm

Thomas Street, Huddersfield // Page: 3




Place :

Invek Surveys Ltd
Long Lane
Warrington

Tel: 01925 244376

Fax: 01925241517

Email: kevin@invek.com

Inspection pictures

Place : Road : Date : Section number : PLR Suffix :
Huddersfield Thomas Street 18/03/2022 1 X

Photo: 1_6A Photo: 1_7A
6.6m, Line deviates right 7.4m, Clear water level, 20% of the vertical dimension

Photo: 1_8A Photo: 1_10A
7.7m, Settled deposits, fine, 10% cross-sectional area loss, Start 9m, Finish node type, manhole reference number: Public

Thomas Street, Huddersfield // Page: 4




Invek Surveys Ltd
Long Lane
Street : Warrington
Tel: 01925 244376
Fax: 01925241517
Email: kevin@invek.com

Inspection report

Date : Job number : Weather : Operator : Section number : PLR SUFFIX:
18/03/2022 no rain or snow Invek 2 X
Weather Vehicle : Camera : Preset : Cleaned : Operator :
no rain or snow no Invek
Place : Huddersfield Location details: U/S MH : Pipe B
Road : Thomas Street Catchment: U/S Depth :
Location Fields Tape number : D/S MH : MHO1
Inspection MHO1 (U/S) Pipe B Pipe Length D/S Depth :
—BTsrg:ctlon Combined Pipe shape : Circular
Year laid : Pipe size : 150 mm
Purpose : Sample survey to determine asset condition Pipe material : Vitrified clay
Total length : 14.75m Lining :
Comment :
1:126  Position Code Observation MPEG Photo Grade
MHO1 0.00 MH  Start node type, manhole, reference number : MHO1 00:00:02 0
0.00 WLT  Turbid water level, 10% of the vertical dimension 00:00:02 2_2A 0
4.65 WLT  Turbid water level, 20% of the vertical dimension 00:00:31 2_6A 0
WLT Turbid water level, 20% of the vertical dimension 00:02:26 2 7A 0
WL Water level, 0% of the vertical dimension 00:02:12 2 _8A 0
LL Line deviates left 00:02:13 2 9A 0
JDM  Joint displaced, medium 00:02:14 2_10A 1
8.80 JDM Joint displaced, medium 00:02:07 2_11A 1
N . . .
— 12.90 CN Connection other than junction, at 9 o'clock, diameter 00:01:35 2_12A 0
100mm
L 13.30 LR Line deviates right 00:01:32 2_13A 0

Thomas Street, Huddersfield // Page: 5




Invek Surveys Ltd
Long Lane
Warrington

Tel: 01925 244376

Fax: 01925241517

Email: kevin@invek.com

Inspection Report

Date : Job number : Weather : Operator : Section number : PLR:
18/03/2022 no rain or snow Invek 2 X
Weather Vehicle : Camera : Preset : Cleaned : Grade:
no rain or snow no
1:126  Position Code  Observation MPEG Photo  Grade
14.75 GYF Finish node type, gully reference number: Pipe B 00:01:13 2_15A 0
Pipe B
14.75 REM  General remark Remarks: Pipe was also CCTV rom U/S 00:02:45 0

and more details shown this way.

STR no def STR peak STR mean STR total STR grade SER no def SER peak SER mean SER total SER grade

2 1 0.14 2 1 2 4 18 26.6 3

Thomas Street, Huddersfield // Page: 6




Place :

Invek Surveys Ltd
Long Lane
Warrington

Tel: 01925 244376

Fax: 01925241517

Email: kevin@invek.com

Inspection pictures

Place : Road : Date : Section number : PLR Suffix :
Huddersfield Thomas Street 18/03/2022 2 X

Photo: 2_2A Photo: 2_3A
0m, Turbid water level, 10% of the vertical dimension 0m, Settled deposits, fine, 10% cross-sectional area loss, Start

10:39:80 17-MAR-2022 4, 64m
Photo: 2_5A Photo: 2_6A
3.85m, Settled deposits, fine, 15% cross-sectional area loss, 4.65m, Turbid water level, 20% of the vertical dimension

Start

Thomas Street, Huddersfield // Page: 7




Place :

Invek Surveys Ltd
Long Lane
Warrington

Tel: 01925 244376

Fax: 01925241517

Email: kevin@invek.com

Inspection pictures

Place : Road : Date : Section number : PLR Suffix :
Huddersfield Thomas Street 18/03/2022 2 X

Photo: 2_7A Photo: 2_8A
5m, Turbid water level, 20% of the vertical dimension 7m, Water level, 0% of the vertical dimension

Photo: 2_9A Photo: 2_10A
7.2m, Line deviates left 7.2m, Joint displaced, medium

Thomas Street, Huddersfield // Page: 8




Place :

Invek Surveys Ltd
Long Lane
Warrington

Tel: 01925 244376

Fax: 01925241517

Email: kevin@invek.com

Inspection pictures

Place : Road : Date : Section number : PLR Suffix :
Huddersfield Thomas Street 18/03/2022 2 X

Photo: 2_11A Photo: 2_12A
8.8m, Joint displaced, medium 12.9m, Connection other than junction, at 9 o'clock, diameter
100mm

Photo: 2_13A Photo: 2_15A
13.3m, Line deviates right 14.75m, Finish node type, gully reference number: Pipe B

Thomas Street, Huddersfield // Page: 9




Invek Surveys Ltd
Long Lane
Street : Warrington
Tel: 01925 244376
Fax: 01925241517
Email: kevin@invek.com

Inspection report

Date : Job number : Weather : Operator : Section number : PLR SUFFIX:
18/03/2022 no rain or snow Invek 3 X
Weather Vehicle : Camera : Preset : Cleaned : Operator :
no rain or snow no Invek
Place : Huddersfield Location details: U/S MH : MHO02
Road : Thomas Street Catchment: U/S Depth :
Location Fields Tape number : D/S MH : MHO1
Inspection MHO01 (U/S) MH02 Pipe Length D/S Depth :
—BTsrg:ctlon Combined Pipe shape : Circular
Year laid : Pipe size : 150 mm
Purpose : Sample survey to determine asset condition Pipe material : Vitrified clay
Total length : 1.70 m Lining :
Comment :
1:50 Position Code Observation MPEG Photo Grade
MHO1
0.00 MH Start node type, manhole, reference number : MHO1 00:00:02 0
0.00 WL Water level, 0% of the vertical dimension 00:00:02 3 2A 0
1.60 CcCJ Crack, circumferential at joint, from 12 to 3 o'clock 00:00:20 3_4A 2
=
1.70 LD Line deviates down 00:00:22 3_5A 0
1.70 SA Survey abandoned Remarks: Survey stopped here, unable 00:00:43 3_6A 0
to pass bend in line.
STR no def STR peak STR mean STR total STR grade SER no def SER peak SER mean SER total SER grade
1 10 5.88 10 2 1 2 1.18 2 3

Thomas Street, Huddersfield // Page: 10




Place :

Invek Surveys Ltd
Long Lane
Warrington

Tel: 01925 244376

Fax: 01925241517

Email: kevin@invek.com

Inspection pictures

Place : Road : Date : Section number : PLR Suffix :
Huddersfield Thomas Street 18/03/2022 3 X

Photo: 3_2A Photo: 3_3A
0m, Water level, 0% of the vertical dimension 0.2m, Settled deposits, coarse, 15% cross-sectional area loss

Photo: 3_4A Photo: 3_5A
1.6m, Crack, circumferential at joint, from 12 to 3 o'clock 1.7m, Line deviates down

Thomas Street, Huddersfield // Page: 11




Place :

Invek Surveys Ltd
Long Lane
Warrington

Tel: 01925 244376

Fax: 01925241517

Email: kevin@invek.com

Inspection pictures

Place :
Huddersfield

Road :

Thomas Street 18/03/2022

Date :

Section number : PLR Suffix :
3 X

10:46:12 17-MAR-2022

|

Photo: 3_6A

1.7m, Survey abandoned Remarks: Survey stopped here,

unable to pass bend in line.

Thomas Street, Huddersfield // Page: 12




Invek Surveys Ltd
Long Lane
Street : Warrington
Tel: 01925 244376
Fax: 01925241517
Email: kevin@invek.com

Inspection report

Date : Job number : Weather : Operator : Section number : PLR SUFFIX:
18/03/2022 no rain or snow Invek 4 X
Weather Vehicle : Camera : Preset : Cleaned : Operator :
no rain or snow no Invek
Place : Huddersfield Location details: U/S MH : MHO02
Road : Thomas Street Catchment: U/S Depth :
Location Fields Tape number : D/S MH : MHO1
Inspection MHO02 (D/S) MHO1 Pipe Length D/S Depth :
—BTsrg:ctlon Combined Pipe shape : Circular
Year laid : Pipe size : 150 mm
Purpose : Sample survey to determine asset condition Pipe material : Vitrified clay
Total length : 3.40m Lining :
Comment :
1:50  Position Code Observation MPEG Photo Grade
MHO02
0.00 MH Start node type, manhole, reference number : MH02 00:00:01 0
| 0.00 WL Water level, 0% of the vertical dimension 00:00:01 4 _2A 0
L 0.50 JDM Joint displaced, medium 00:00:13 4 4A 1
L 2.20 CN Connection other than junction, at 6 o'clock, diameter 00:00:30 4 TA 0
— 150mm Remarks: Dropshaft
S02  FMJ Fracture, multiple at joint, from 9 to 5 o'clock, Start 00:00:34 4 8A 4
JDL Joint displaced, large 00:00:56 4 9A 2
FO2 FMJ Fracture, multiple at joint, from 9 to 5 o'clock, End 00:00:40 4
MHF Finish node type, manhole reference number: MHO1 00:00:40 4 _10A 0
STR no def STR peak STR mean STR total STR grade SER no def SER peak SER mean SER total SER grade
4 121 36.17 123 4 1 2 1.12 3.8 3

Thomas Street, Huddersfield // Page: 13




Place :

Invek Surveys Ltd
Long Lane
Warrington

Tel: 01925 244376

Fax: 01925241517

Email: kevin@invek.com

Inspection pictures

Place : Road : Date : Section number : PLR Suffix :
Huddersfield Thomas Street 18/03/2022 4 X

Photo: 4_2A Photo: 4_3A
0m, Water level, 0% of the vertical dimension 0m, Settled deposits, fine, 20% cross-sectional area loss, Start

Photo: 4_4A Photo: 4_5A
0.5m, Joint displaced, medium 0.5m, Fracture, circumferential at joint, from 10 to 11 o'clock

Thomas Street, Huddersfield // Page: 14




Place :

Invek Surveys Ltd
Long Lane
Warrington

Tel: 01925 244376

Fax: 01925241517

Email: kevin@invek.com

Inspection pictures

Place : Road : Date : Section number : PLR Suffix :
Huddersfield Thomas Street 18/03/2022 4 X

Photo: 4_7A Photo: 4_8A
2.2m, Connection other than junction, at 6 o'clock, diameter 3m, Fracture, multiple at joint, from 9 to 5 o'clock, Start
150mm Remarks: Dropshaft

Photo: 4_9A Photo: 4_10A
3.1m, Joint displaced, large 3.4m, Finish node type, manhole reference number: MHO1

Thomas Street, Huddersfield // Page: 15




Invek Surveys Ltd
Long Lane
Street : Warrington
Tel: 01925 244376
Fax: 01925241517
Email: kevin@invek.com

Inspection report

Date : Job number : Weather : Operator : Section number : PLR SUFFIX:
18/03/2022 no rain or snow Invek 5 X
Weather Vehicle : Camera : Preset : Cleaned : Operator :
no rain or snow no Invek
Place : Huddersfield Location details: U/S MH : MHO03
Road : Thomas Street Catchment: U/S Depth :
Location Fields Tape number : D/S MH : MHO02
Inspection MHO02 (U/S) MHO3 Pipe Length D/S Depth :
—BTsrg:ctlon Combined Pipe shape : Circular
Year laid : Pipe size : 150 mm
Purpose : Sample survey to determine asset condition Pipe material : Vitrified clay
Total length : 9.05m Lining :
Comment :
1:75 Position Code Observation MPEG Photo Grade
MHO02
0.00 MH Start node type, manhole, reference number : MH02 00:00:01 0
B 0.00 WL Water level, 0% of the vertical dimension 00:00:01 5 2A 0
0.00 s01 DES Settled deposits, fine, 30% cross-sectional area loss, Start 00:00:10 5_3A 4
0.45 CN Connection other than junction, at 9 o'clock, diameter 00:00:13 5 4A 0
150mm
0.90 FO1 DES Settled deposits, fine, 30% cross-sectional area loss, End 00:00:16 4
1.10 JDL Joint displaced, large 00:00:16 5 7A 2
3.50 JDM Joint displaced, medium 00:00:39 5 9A 1
MHO03 9.05 MHF Finish node type, manhole reference number: MHO3 00:01:07 5_12A 0
STR no def STR peak STR mean STR total STR grade SER no def SER peak SER mean SER total SER grade
2 2 0.33 3 1 3 75 0.83 75 4

Thomas Street, Huddersfield // Page: 16




Place :

Invek Surveys Ltd
Long Lane
Warrington

Tel: 01925 244376

Fax: 01925241517

Email: kevin@invek.com

Inspection pictures

Place : Road : Date : Section number : PLR Suffix :
Huddersfield Thomas Street 18/03/2022 5 X

Photo: 5_2A Photo: 5_3A
0m, Water level, 0% of the vertical dimension 0m, Settled deposits, fine, 30% cross-sectional area loss, Start

Photo: 5_4A Photo: 5_6A
0.45m, Connection other than junction, at 9 o'clock, diameter 0.9m, Settled deposits, fine, 15% cross-sectional area loss, Start
150mm

Thomas Street, Huddersfield // Page: 17




Place :

Invek Surveys Ltd
Long Lane
Warrington

Tel: 01925 244376

Fax: 01925241517

Email: kevin@invek.com

Inspection pictures

Place : Road : Date : Section number : PLR Suffix :
Huddersfield Thomas Street 18/03/2022 5 X

Photo: 5_7A Photo: 5_9A
1.1m, Joint displaced, large 3.5m, Joint displaced, medium

Photo: 5_10A Photo: 5_12A
8.3m, Settled deposits, coarse, 10% cross-sectional area loss, 9.05m, Finish node type, manhole reference number: MHO3
Start

Thomas Street, Huddersfield // Page: 18
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ZHRWa,,mg,md Greenfield runoff rate

estimation for sites
www.uksuds.com | Greenfield runoff tool

Calculated by: Hannah Buchanan Site Details

] Latitude: 53.66085° N
Site name: Thomas Street

_ . . Longitude: 1.82518° W
Site location: Huddersfield
This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria .
in line with Environment Agency guidance “Rainfall runoff management for developments”, Reference: 118819208
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 ~ Date: Mar 15 2022 16:12

the drainage of surface water runoff from sites.

Runoff estimation approach |H4124

Site characteristics Notes

Total site area (ha): 0.255 (1) Is Qgar < 2.0 I/s/ha?

Methodology
Qpar estimation method: | Calculate from SPR and SAAR When Qgag is < 2.0 I/s/ha then limiting discharge rates are set
SPR estimation method:  Calculate from SOIL type at 2.0 I/s/ha.
Soil characteristics Default Edited
SOIL type: 4 4 (2) Are flow rates < 5.0 I/s?
HOST class: N/A N/A
Where flow rates are less than 5.0 I/s consent for discharge is
SPR/SPRHOST: 0.47 0.47 usually set at 5.0 I/s if blockage from vegetation and other
Hydrological characteristics Default Edited materials is possible. ‘Loyver consent flow rgtes may be.set
where the blockage risk is addressed by using appropriate
SAAR (mm): 986 086 drainage elements.
Hydrological region: 3 3
(3) Is SPR/SPRHOST = 0.3?
Growth curve factor 1 year: 0.86 0.86
Growth curve factor 30 years: 1.75 1.75 Where groundwater levels are low enough the use of
soakaways to avoid discharge offsite would normally be
Growth curve factor 100 years: 2.08 2.08 preferred for disposal of surface water runoff.
Growth curve factor 200 years: 2.37 2.37

Greenfield runoff rates Default Edited
Qgar (/3): 1.84 1.84
1in 1 year (I/s): 1.58 1.58
1 in 30 years (I/s): 3.22 3.22
1in 100 year (/s): 3.82 3.82
1 in 200 years (/s): 4.36 4.36

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.



SURFACE WATER RUN-OFF CALCULATION SHEET

Development

Thomas Street, Huddersfield

Project No. HYD710
Revision B Completed by HB
Date 20/04/2022 Checked by MB
Areas Run-off Rates Volumes
Total Site 0.255]ha Pre-development Pre-development
Development Area’ 0.255|ha B Tyr 0.0 I/s B Tyr 0.0 cum
Existing Impermeable ha Impermeable ------ 30yr 0.0 i/s Impermeable ------ 30yr 0.0 cum
Existing Impermeable? ha L 100yr 0.0 I/s 100yr 0.0 cum
Existing Pervious 0.255 ha ~ somm/h” 0.0 s _
Existing Pervious? 0.000 ha Tyr 1.6|1/s Tyr 21.7|cum
Proposed total impermeable ho 66% Pervious® ------ 30yr 3.2|i/s Pervious®* -——-- 30yr 42.1|cum
100yr 3.8|I/s 100yr 57.7 [cum
: Qsar’ 18|15 B
Catchment Characteristics Tyr 1.6 1/s Tyr 21.7 cum
SAAR[ 1011 |mm Total ------ 30yr 3.2 1/s Total ------ 30yr 42.1 cum
SPR 0.47 100yr 3.8 /s 100yr 57.7 cum
BFI[ 0.833
Post-development (without control) Post-development
iy 18.6|mm/hr d, 22.7 |mm Tyr 8.7 IIs Tyr 3.8 cum
iso|  33.5|mm/hr dao 53.2[mm Impermeable® ------ 30yr  15.6 /s Impermeable’ ------ 30yr 8.9 cum
oo 43.2(mm/hr digo 68.0[mm 100yr+40%CC 28.2 /s 100yr+40%CC 11.4 cum

Stormwater Storage Estimates

Restricted Rate to 5.0l/s

Microdrainage Quick Storage Estimates

(using FEH catchment data)

Return Period Rate lower upper
Tyr 5.0(l/s 8.2 18

30yr 5.0|I/s 24 44
100yr+40%CC 5.0]I/s 62 100

mean
13.1 cum
34 cum

81 cum

1/ The 'development area’ removes areas of POS and/or landscaped areas of the wider site that are to remain as existing.

2/ On occasion the existing impermeable area cannot be evidenced to connect and a reduction is applied.
3/ 50mm/hr is used for BRegs calculations and often used by Water Companies when considering allowable post-development rates of discharge. (Rational Method)
4/ The Greenfield rates and of run-off have been calculated using the UK SUDS Calculator

5/ QBar is the estimated flood flow for the 2.33yr return period event and is often used as a post-development rate restriction.

6/ Post-development run-off is only considered from the impermeable area when the proposed post-development impermeable area >50% in accordance with the EA Guidance Preliminary rainfall runoff
management for developments (W5-074/A/TR1/1 rev E (2012).

NB. The catchment characteristics are from the FEH catchment, the UK SUDS Calculator and Microdrainage.
NB. The rainfall intensities and depths are calculated for the éhr duration rainfall event (peak summer intensity)




Betts Associates Ltd Page 1
6 0ld Marsh Farm Barns Thomas Street

Welsh Road, Sealand Huddersfield

Flintshire, CH5 2LY

Date 14/03/2022 Designed by HB

File Checked by MB/RDN

Innovyze Network 2020.1.3

Rainfall profile

Storm duration (mins) 360

FSR Data
Region England and Wales
M5-60 (mm) 19.000
Ratio R 0.309
Peak Intensity (mm/hr) 33.463
Ave. Intensity (mm/hr) 8.536
Return Period (years) 30.0
35
"_:,:-__
i B
=
=
15

Time {mins}

©1982-2020 Innovyze




Betts Associates Ltd Page 1
6 0ld Marsh Farm Barns Thomas Street

Welsh Road, Sealand Huddersfield

Flintshire, CH5 2LY

Date 14/03/2022 Designed by HB

File Checked by MB/RDN

Innovyze Network 2020.1.3

Rainfall profile

Storm duration (mins) 360

FSR Data
Region England and Wales
M5-60 (mm) 19.000
Ratio R 0.309
Peak Intensity (mm/hr) 43.228
Ave. Intensity (mm/hr) 11.028
Return Period (years) 100.0
45T
Elia
35T
30
T
=
& 20

Time {mins}

©1982-2020 Innovyze




Betts Associates Ltd

Page 1

6 0ld Marsh Farm Barns
Welsh Road, Sealand
Flintshire, CH5 2LY

Thomas Street
Huddersfield

Date 14/03/2022
File

Designed by HB
Checked by MB/RDN

Innovyze

Network 2020.1.3

Ranfall frmdhr)

Rainfall profile

Storm duration (mins) 360

FSR Data

Region England and Wales

M5-60 (mm)
Ratio R

Peak Intensity (mm/hr)
Ave. Intensity (mm/hr)
)

Return Period (years

Time {mins}

000

.309

631

.753

2.0

©1982-2020 Innovyze




Betts Associates Ltd

Page 1
6 0ld Marsh Farm Barns Thomas Street
Welsh Road, Sealand Huddersfield
Flintshire, CH5 2LY
Date 14/03/2022 Designed by HB
File Checked by MB/RDN
Innovyze Source Control 2020.1.3

Greenfield Runoff Volume

FSR Data

Return Period (years)
Storm Duration (mins)

2
360

Region England and Wales

M5-60 (mm)

Ratio R

Areal Reduction Factor
Area (ha)

SAAR (mm)

CWI

Urban

SPR

Results

Percentage Runoff (%)
Greenfield Runoff Volume (m?)

19.000
0.307
1.00
0.255
1175
123.757
0.000
30.000

29.69
21.656

©1982-2020 Innovyze




Betts Associates Ltd

Page 1
6 0ld Marsh Farm Barns Thomas Street
Welsh Road, Sealand Huddersfield
Flintshire, CH5 2LY
Date 14/03/2022 Designed by HB
File Checked by MB/RDN
Innovyze Source Control 2020.1.3

Greenfield Runoff Volume

FSR Data

Return Period (years)
Storm Duration (mins)

30
360

Region England and Wales

M5-60 (mm)

Ratio R

Areal Reduction Factor
Area (ha)

SAAR (mm)

CWI

Urban

SPR

Results

Percentage Runoff (%)
Greenfield Runoff Volume (m?)

19.000
0.307
1.00
0.255
1175
123.757
0.000
30.000

32.15
42.110

©1982-2020 Innovyze




Betts Associates Ltd

Page 1
6 0ld Marsh Farm Barns Thomas Street
Welsh Road, Sealand Huddersfield
Flintshire, CH5 2LY
Date 14/03/2022 Designed by HB
File Checked by MB/RDN
Innovyze Source Control 2020.1.3

Greenfield Runoff Volume

FSR Data

Return Period (years)
Storm Duration (mins)

100
360

Region England and Wales

M5-60 (mm)

Ratio R

Areal Reduction Factor
Area (ha)

SAAR (mm)

CWI

Urban

SPR

Results

Percentage Runoff (%)
Greenfield Runoff Volume (m?)

19.000
0.307
1.00
0.255
1175
123.757
0.000
30.000

34.13
57.732

©1982-2020 Innovyze
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QUICK STORAGE ESTIMATES THOMAS STREET, HUDDERSFIELD

1 YEAR RETURN PERIOD STORM EVENT

| Variables

| FSR Rainfall v|  CvGSummen 0.750 |

Retum Period fears) |2 | Cv Winten 0.840
Variables ‘ Region | EnglandandWales v |  jmpemeable Area fha) 0.168 |
Resuls | | Map | M560¢nm) [19.000 |  Maximum Alowable Discharge 0/s) (5.0 |
f Ratio R 0304 | infiltration Cosfficient (m/hr) 0.00000 B8

; | . v _

i Safety Factor 20 |

_— Climate Change (%) 0 |
Overview 30 |
Vt |

Results

Global Variables require approximate storage
of between 8.2 m*and 18 m>.

| These values are estimates only and should not be used for design purposes.

30 YEAR RETURN PERIOD STORM EVENT

Variables

| FSR Rainfall v|  Cv (Summen) oA ]
st Eooc brea) [30 | v Winten 0.840 i
Naihles Region |England and Wales Impemeable Area (ha) 0.168 |

Results J | Map M5-60 (mm) ‘ITB_DDD Maximum Allowable Discharge (1/s) 5.0

- Ratio R |0.304 | Infitration Coefficiert fm/hr) 0.00000 |'B
Design : ' =
Safety Factor 20 |
Climate Change (%) 0 |
Overview 3D
Wit

Results

. Global Variables require approximate storage
of between 24 m* and 44 m*.

| These values are estimates only and should not be used for design purposes.



QUICK STORAGE ESTIMATES THOMAS STREET, HUDDERSFIELD

100 YEAR RETURN PERIOD STORM EVENT + 20% CLIMATE CHANGE

Variables
| FSR Rainfall v Cv (Summen) 0.750
Retum Period (years) 1[){} | Cv (Winter) 0.840 '
Ninriabics Region | England and Wales VI Impermeable Area tha) 0.168 _E
Results Map M5-60 {mm) 1 9.000 | Maximum Allowable Discharge {/s) D
e — Ratio R |0.304 | Infitration Coefficiert {m/hr) 0.00000 | B
Design ' ' A
- Safety Factor 20 .
Overview 2D ;
Climate Change (%) 20 .
Overniew 3D
Wi
Resulls

Global Variables require approximate storage
of between 49 m* and 81 m*.

Variables |

100 YEAR RETURN PERIOD STORM EVENT + 40% CLIMATE CHANGE

| These values are estimates only and should not be used for design purposes.

Variables
| FSR Rainfall v|  Cvi(Summen) 0.750 :
Retum Period {years) [100 | cv Winten 0.840 |
Variables Region | England and Wales e | Impemmeable Area (ha) ﬁ1 68
— Mep | MSE0(m) [19000 |  Masimum Alowabie Discharge /s E

T Ratio R |0.304 | Infitration Coefficient m/hr) 0.00000 B8
Design : '.
Safety Factor 20 |
Overview 20 .
Climate Change (%) 40 |
Overview 3D
Wt

| Results

Global Variables require approximate storage
of between 62 m* and 100 m>.

| These values are estimates only and should nol be used for design purposes.



Land off Thomas Street, Huddersfield
Flood Risk Assessment and Drainage Management Strategy

This page has been intentionally left blank

HYD710_THOMAS.STREET_FRA&DMS



Land off Thomas Street, Huddersfield
Flood Risk Assessment and Drainage Management Strategy

APPENDIX M:  TYPICAL SUDS DETAILS

This page has been left intentionally blank

HYD710_THOMAS.STREET_FRA&DMS



v eTT s113g T1v13d

A3Y 10N ONIMVYA 0N _193r0dd INVHEWIN T19VINETAINI
NQY d v 0 710z d3S H3ddNS INVHENTIN - 03D HLIM mu_ﬁomw_nﬂw N_E_wwm___/_m___\“ a
0IHOIHO ‘NMvaa | :371s @ 3W0S EI NOILONNCNOD NI 3WHIANOD 38 OL SSANMDIHL S o S
ANV TVIY3ALYIN INVISNTN F19VINETANI Q31vd0d4u3d
H04 NOILD3LO¥d IAINOY dL ¥3T1I4 P, aNVS 00T
(WWoy - 0z ANOLS NVI1D T1ONIS) ANVYS 00T g-49NOILD3S
JOVdOLS aviINTiao Y3AV1 NOILNGINLSIa [\ _I
S$300719 FOVHOLS ¥V INTIZO I/v / - A 7\
TL H1d3a WworoT — < — ; ==
SM0078 ¥vINT1A0403dov4doL 000 T I7vi3a m m m _ _ r
ONIYIAOD INVHEWIN FTILXILOTD o _ _ _
11V13d SANS '1vOIdAL 4317ddNS A9 291 STV.L3A S3dId ONILNIA ONINIVINOD

(wwov - G2 INOLS NVI1D TTONIS)

WWOST NIN - d3AVI ONILINIA —m8m8 — |

i SNOILIANOD ANNOYD VOO
-103r0¥d aNVS NIW 00T e ANV IWNTOA aFHINDIY
J1VIddOdddY SV 9NIDV44dNS | NO LN3IAN3Id4d3d SH1d3da
anNv dn-aling ‘iuaovg —m8 ™ _ ANV SNOISN3INIA 11V
A |
194
"XOdddV
—— 00§ _< - < ZO_PUMW
m—

@soUnbua  91Ge8Z ¥¥ZL0 X0J  8/L88T VKTLO L
4 ‘PUDIDSS ‘PDOY USIaM ‘Suiog DY YSION PIO ‘9 Hun

SEIINIONT TFANLONYLS ANV UAID

A12 GHO o1

o ~onoverns el I e : =3 =g
) . . ) SO L GOSN N SR ot LSOO L) LS BELEPR EQL
- - - P P o i o o I —+ - - -
= W THHHHHHHHERHHHHEE R
= FLEPEPEp ey ey efefefrfrpepepepefrpepeypepefrfrfrfl
— FLEPEPEp ey ey efefefrfrpepepepefrpepeypepefrfrfrfl
FLEPEPEp ey ey efefefrfrypepepepefrpepeypepefrfrfrgfl
AYVNINITIHC PP A S P I, .
‘SNLVLIS ONIMYYA * * —
MHO NOILdINIS3a Ad 3lva A3
._»u_ WSy - G0 ‘
ATIVOIdAL —
wT - 50
ATIVOIdAL —
NVY1d

d31vd04d3d 39 O1 39VdO0LS H1VINId XdOM3dId

!

e e e e et A = = =

1 1 1 1 1 _/ 1 1 1 1 \ fn [‘
L7 v
Sesesasastescdctatenseinsasescactocesscssstill) o
Sedcieiotetecsasetedetototscscsasiedeioiossilf
7,
Dalaalatalaaaa®a®aaaa®a®aa®aa®alal :

- e e e g e e e T

31vOS 1ON Od E




v AN S1139

‘A3 ON ONIMYYQ ‘ON 193rQdd
Nay dd &V o ¥10¢ d3S
“J3X03HO NMVYA | +37IS @ J1VIS =N

SNOILVOIlddV NOILN3IL340Id

=i

1V13d sdns TvOIdAL

-1031r0dd

)N"09°sa)l

] AID
SA1VIDOSSV S1134

qoseuinbus  QIGBRT YPZL0 X0F  9/188T ¥¥TLO ‘Pl
4 ‘PUDIDSS ‘PDOY USIaM ‘Suiog DY YSION PIO ‘9 Hun

| dLs d 1

12 GHo s

AYVNINITIEd
'SNLYLS ONIMYAQ

MHO

NOILdI¥OS3a Ad iLva A3y

317vOS LON Od

NOILO3S TVOIdAL

wwosLa NIN
W3ILSAS NIVHAd3aaNn

/3dld d31vd0443d wwooc H1d3d

NIN T13AVHO V3d

HIAV]

!
1

el M Lo ML ww
EﬂF_ _ﬂEﬂE aNVS WWOooE
O AR EIRE ===
371LX3L03D ==EIEE
=== 110S ONILNV1d
=== wwoozT
| IS EIEE
==E" =

HOTINW wwisgz

wwosT Hid3a
XVIN ONIANOd

311404d

(HL@Im NO ONIaN3d3aa
‘NOILO3S SSOHIV F1dILTINN ¥O
I1ONIS) NIVHAYIANN a3.LvH0443d

oldav4 ¥3alnid
371LX31039

13A3TNOIS3A

————————
FOV4INS AUvH

NOY4 MOTd 133HS

MOT4HINO ®
1INIOd NOILO3AdSNI
N3LSAS NOILD3IT10D 3dId
d31vd0dd3d 30v4dnsdans

M3IA NV'1d

(L37LNO 0L SMOT4 SS30X3
10341a OL) MOT4Y3A0

MOT4d3AO0 NIvdd

W3ILSAS NOILD3IT10D 3dId
d31vd0dddd 30v4dnsdans

® LNIOd NOILO3dSNI
NIVLdND T3AVED ‘/ \‘

—_—
1371N0O

(137LNO OL SMOT14 SSF0X3

did1S Y3174 SSYH9O

123d1d OL) MOT443N0

® LNIOd NOILO3dSNI

MHVd 4V WOdd 44ONNY 133HS




v 111 S1139
‘A3 ON_ONIMYYQ ON 193r0dd
Nay dd &V o ¥10¢ d3S
-J3N03HO NMVYA | ‘37IS @ F1IVOS 31va

3711404d

® HON3d AL3dVS HON39 21LVYNOV

XVIN WWwosy - 0

317vOS LON Od

NOILVIYVA H1d3d

SANOd 13IM
1INIOd
0L MOT aNOd
wg 100d ININVIANY3Ad
(@3d1INd3Y 41) 40 H1d3d XV NY3g 379vaNYad
1V1L3d SANsS TvIOIdAL UYTI0D dIIS-ILNY (@39INd3Y 1)
TOY.LNOD NOISOY3
1103r0Y8d
1311Nn0 i
—~——————
s el e il S =
\I\L é . H = ————
N 73A311700d w W —— -3
ININVINHE3d 3 = ———
TOYLNOD NOISOH3 T3AITNOISEA 3 4 13INI
n°00°s3}0} BaqeseLnbus 916887 ¥ZL0 X0i  8/188T Y¥TLO oL
! X1Z GHD aJIysjull{ ‘pupjpeg ‘pDOY YS|aM ‘suidg wup4 UsION PI0 ‘g yun HON3d 21LvNOY
SAIINIONT TFANLONYLS ANV UAID
(@3adIN03Y 4
mﬂhﬂ_uowmq m._.,%mm FANLONYLS LI1LNO HON38 AL34vS ATNO) AvE3HO
e A AVMTIAS ADNIDHIANT
.- Ol @dvOod3aaydd wwooe
AAVNINITIAH
‘SNLVLS ONIMYHQ
MHO NOILdI¥0S3a Ad 3lva A3
TOMLINOD MOT4 7 N \V
3YNLONYLS 131LNO u
(@34INd34 41)
IVIM3LYIN 319vANYA SSFI0V JONVNILNIVIN
‘LT V d343MOT 39 NVD T3A3T 43N (013 IALNG ‘AVID 40 HLAIM J19VIdVA /HONZE AL34VS
dOL IHL 'T18VLdIDOV SI NOILYHLTIANI MOTS THIHM a31aand) ¥3aNIT aNod rv
“13A31 ANOd ININVINNTd FHL 40 dOL IHL O1 aN3LX3
QINOHS ¥ANITIHL ‘ITGVHINTNA SI ¥ILYMANNOUD
. JOYLINOD ((EEIeERE]
O 319VINYId AY3A SI ANNOYD IHL IYTHM T NOISONS AINO) AVEIHO4
NOILO310¥d
NEN ] _
-
MAT3LYIHHOdddY (@3adiNd3Y 41)
Q3IYOHONY HaNIT
®A73LVINHOYddY 104.1NOD NOISOY3
Q3IYOHONY ¥3NIT
ST Tios
(XVI) T — AINIIELAN MO
v nHHHHHHHHHHR&
0s (XVW) T = A, - —
T § A 3903 aNod
W 77 —r le 13A3T7004d HO INIWXNVENT
Z,
_ _ 13ATT H3LYM ININVINHTD
UVIAT
I (ws'e<) SSTDOV FIONYNILNIVIN -l (wy - 1) (@34INd3Y 41)

NY38 dIod3anans

(@3dINd3Y 41)
3Svd a30404NITY

(@3ad1Nd3Y 41)
SS300V FTOIHIAA

AVMTIIAS
AONIOHAN3

Z
BY




v ott — NOILVAT13
‘A3 ON ONIMYHQ ‘ON 103rQdd
NGy dd Y © ¥10¢ d3S
:03%03HO INMYYA | $37IS ® JTVIS 31v0 WT ATIVOIdAL
(@391nd3y 41)
JOYLNOD NOISON3
1371N0
(GENTREL D N N ) N S
TILL TOYLNOD NOISOH3
= Ava3d04
A o
J3A3TNOISAA R
1IV.L3A SANS TVOIdAL AT1NOIS ==
(@341Nd3Y 100dOUDIN 1) 137INI
TIATT YIALYM LNINVINYIC
103r0yd
JIYNLONHLS 1311NO
Y39
AVMTIIAS AONIDHINT TVYNOILDO
0L wwoog
An°09°s2}01 BaqeseLnbus 916887 ¥ZL0 X0i  8/188T Y¥TLO oL
A1Z GHO SAIUSIUlY ‘PUDIDSS ‘PDOY USISM ‘Suidg WD YSIDN PIO ‘9 HUN
sd33 N TPANLONYLS 1AD NISVE 01 SS300V JONVYNILNIVIN SV

10V OSV NVD) AVMT1IdS AONIOHINT

(LN3WLV3YL TYNOILIAQY HO4) HON3E
AAVNINITIAd

O1LVNOV HLIM 100d LNINVINYId
HO/® AHSYVIN TYNOILdO
‘SNIVIS ONIMYYA
NOILdI¥OS3a

Ad 3lva A3

AHO

(@3dInd3y 41)
JOYLNOD NOISON3

JOH4INOD MO ®
FJNLONYLS 1371N0O

(@3d1nd3 41)
TOYLNOD NOISO¥3

X <\
£V
BV

(@3d1nd3Y 41)
JOHYLNOD NOISON3

31140dd NISVd
NOILN313d 40 JILVINTHOS

1371Nn0

el TOYLINOD
)

JOYLNOD Sfesien’y I1LLOYHL
NOISON3 siesl setle/

317vOS LON Od

AVMTIAS

T13IA3T 43LVM NOIS3A
ADNIOHINT

1041NOD
INIWMNVANT NOISOY3




v 60T S1139

‘AJY “ON_ONIMYYQ ON 103r0dd
Nay dd &V o ¥10¢ d3S
-J3N03HO NMVYA | ‘37IS @ F1IVOS 31va

SNISVE NOILVALIANI

L

1V13d sdns TvOIdAL

-103r0Yd

n°0o°sajol H3g@sainbua 91G88C #¥Cl0 X0 8/1887 ¥¥Cl0 “PL
K12 GHO aysjully ‘pupjpag ‘PDOY Us[ap ‘Suiog UL YSION PIO ‘9 WU

SEIINIONT TTINLONYLS ANV TAID

AAVNINITIAd

‘SNIVIS ONIMYYA

AHO NOILdI¥JS3d A8 va | AN

317vOS LON Od

NOILVAI1d

(@3diINd3Y 41)
JOYLNOD NOISOY3

IR A

I9VHOLS
NOILVHLIANI

N
N

L\ o 13A3TNOIS3A

~

- A
13aA371 dO014
INTHLX3
TOHdINOD MO #®
J4N1ONYLS 1311N0
AVMTIIAS ADNIOH3INT
Ol d4vOod33aydd wwooe

TOH4LINOD MO14 ®
J4NLONYLS 1371NO
T041INOD NOISOdd

Sty
: =
=
3903 NISvd dO &

LINIWMNVEINT

M3IA NV'1d

T8N
o]

t

H43dv3dds MO14

(@341INO3Y FH3IHMW)
AVMTTIAS AONIOHINT

2 1/,

W3LSAS
ININLVIH1-34d

TANNVYHD SSVdO

INTLSAS ALIIHdOHd
d0O dIANS ‘AVE3d04 ‘NISvd

NOILNILIA ‘TTIVYMS 63) NILSAS
ININLYIHL-THd FLVIHdOHddY

WN3LSAS INJNLVIHL
-34d H1V3aN3d
d3ANIT ANIVHENIINOTO

137INI




v 80T S1139

‘AJY “ON_ONIMYYQ ON 103r0dd
Nay dd &V o ¥10¢ d3S
-J3N03HO NMVYA | ‘37IS @ F1IVOS 31va

SAVMVYAVOS

31U (IDINIA INFWLVYIH1-IHd DNIANTONI)
STIV13Ad AVMYAIVOS

11V13d sdns TvOIdAL

:103r04d
10S -9NS OL1 ONILOOH
SALVALTIANI 3LV J134DONOD
n"0d°sa}o, o ..____ﬂrh.wu uoo_mmwwu WM:N\__D __Hw P_owtwww. YvN:_o ‘_L \ \
N4 mxommﬁL: puojoag z‘,;__t__ U; uog iy y },wwumu_. n \
m o~ o~ m\‘
AYVYNINITTYd YId3aW SAIOA HOIH |\“| M ||||| M —
ISNLYIS ONINVAO / . ~ B
IHO NOLLINOS30 Aa | ava | A N Y A
g g d3dNVHO
0 — — — = # Ly 31340NOD
o BT
SONIY LTHONOD e
QaLvdodd3d — |- g~ ———— g
g g - ¥01031100
] g ] n\| ININIATIS ® IO
g g g 5 R 137N
P i I s e B 7 N7 X7 S s < BN = e RN YOS
d43N0D
NOILDO3AdSNI

317vOS LON Od




A L0T S1139
‘AJY “ON_ONIMYYQ ON 103r0dd
Nay dd &V o ¥10¢ d3S
‘JINJIHO NMYYQ | $37IS @ JIVIS 31va

SdId1LS 4317114

L

11V13d SdNns TvOIdAL

-103r0Yd

}n*00°say

8/1887 ¥¥Cl0 “PL
SI9) ‘SuiDg LD YsION Pio ‘9 WU

LS ANV 1AID

AAVNINITIAd

‘SNIVIS ONIMYYA

AHO

NOILdI¥JS3d A8 va | AN

317vOS LON Od

NOILVATTE

WST - §°Z ATIVOIdAL

——
———

HON3YL NOILVYLTIANI ‘Ba
ININTTE NIVYHL sdNs
1X3aN OL MO1443N0

didls d31711d SSVdO

NV1d

JHNLONYLS
dVIINIS JO ITYMS NI

NOILO3ITTIOO MO1d4 133HS / ||||||||||||||||||

(969 ® %z N3IIMLI9)

——
——

30V4dNS ddvH

32Vv4dNS ddvH 40 39d4 NOY4 MO1d 133HS

1V 40dQ wwooT Ol 05

JO4VHOSId

[

(WO'ST - §°Z ATIVOIdAL)
didLs y31d

(wos "XO¥ddv)
VYV 319VINYIJNI
40 HLAIM WNINININ

Y




v SOT S1139
A 0 MY 0
= PRSI oo TIVL3A ONIdVOSANY]
NGy dd vV © ¥10¢ d3S
31V
INILSAS NOILD3TI0D

NMVYA | ‘37IS @ F1IVOS

-J3N03HO

S1IN3INIAVd SNOING3d

L

1V13d sdns TvOIdAL

-103r0Yd

8/1887 ¥¥Cl0 “PL

91G88C #¥Cl0 X0

Linbua

AN°00 99!
»._N m:o P_E&:_E ‘PUDIDRS ‘POOY YSIaM 'SuIog WLIDJ YSION v_o o wun

AAVNINITIAd

‘SNIVIS ONIMYYA

AHO NOILdI¥JS3d

Ad 3lva A3

ININIAVH NOHd AVMY

ONIdO1S T3AVHOD VId WWQST /SavIs

ONIAVA /110SdOL WWOST Y3AO 4dNL

ONIdVOSANY

NOILVHLTANI ON O IdAL

AAVIOINS ————— =

asva-dans

(I¥NOILdO)
JLXILOID

INIWIAVC
SNOINHId ———— = +

317vOS LON Od

NILSAS NOILOTTIOD
3dld d31vd04d3d fh

3did d31vd04d3d

e

|

ad3M

wwos

3AAvY94dNSs —

—
—
Bra

NANININ Wwosy

(D IdAL) INVIENINOTD HO (g
® V SAdAL - T¥NOILHO) F1LXILOTD —

NOILVHLTIANI TVILYVd 9 IdAL

3AVYOdINS —— =

3asva-ans
(IVNOILdO)

JLX3103O

ININIAVL

SNOINHId ————— =

137LN0

— ISYNOD ONIAVT

— 3SHNOD ONIAV

L— 38 AVIN) 3SVE-9NS 3LYOIYODVY

1311N0

i‘ 30V4dNS SNOINY3d

SO0 dv1INT130039 HLIM d30V1d3d

3AVIOINS —————— =+

NdILVHLTIANI TVLOL 'V 3dAL

129/
asva-ans I

(IVNOILdO)

371X31039

INIWIAVC
SNOINH3d ————— =+ + * +




A G0T S113d
‘AJY ON_ONIMYYQ ‘ON 193r0dd
NaY dJ &V 0 ¥10¢ d3S
:03403HO NMVYA | :37IS © J1VOS 31va

SIHONIYL

L

1IVL13d sdns TvVOIdAL

-103r0Yd

i1°09°58}012085D—Shaq@SaUINbUS 916882 10 *X04 8L188Z v¥T10 ‘IBL

K12 GHO @unsiul ‘PUDIas 00y ol 'Suiog wiog USION PIO 19
1] EL s

AAVNININZYd
‘SNIVIS ONIMYYQ

AHO NOILdI42S3d A8 3iva | A3

37vOS 1ON Od

3dld NOILO3T10D

\ a31vdo44d3d

MOTdHINO —~—-—

VIQIN Y3114 |\

B4

N

Y

NS\ Qﬂl\f)l\f\/l\

20000 0C

ci

[ L]

3DOIA3A LNINLVYIHL-3Hd WVIHLSdN
FLVIHdOdddVY NOHd MOTd TvH3 1V

ST10S 319VINT3d OLNI NOILVHLTIANI

SOILVINGAHOS HON3H1 4317114

MOT4H4INO —~—-—

(QV3IH HONOYHLYMVIYE

\l 0d37) 31LX3L03D

HLld3ad 1los
wwooe

TIAVYEO V3Id
JANVS WWOST

3dld NOILOIT10D

\ d31vd0o44d3d

|/

vIQ3W ¥3LTi4 |\

H

— 1

»

3D0IAIA INIWLVYIHL
-34d ANvV3d1sdn
31VIddOdddv NOd4d

(AV3aH HONOYHLMVIYd
0¥37) 3LX3L03D

SOILVINFHOS HONZH1L NOILVALTIANI

VIA3IN d31714 |/

MOT4H43INO
T3IATTHOIH

-

3DIA3A LNIWLVIHL-Idd WVIHLSdN
J1VIddOdddV NOHd MOTd Tvd3 1V

\l 0Y32) 3LX3103D

ST10S 319VINAG3d OLNI NOILVHLTIANI

VIA3INW d317114 |/

(@vaH HONOYHLMVYIHE

- — — - I

MOT443A0 —
13A3T HOIH —
13AVYEO V3d HLld3d T1os
JANVS WWOST wuwooge

MOTANI LNIOd

ddid NOlLLNgId1sIa
d31vd0o4y3d

30IA3A LININ1VIHL
-3dd AvV3d1Ssdn
F1LVIHddOdddV NOYHd
MOTANI LNIOd

(QV3IH HONOYHLYMVIYE
0¥32) INLX3L0TD




\v 70T S113d

‘A3 ‘ON ONIMVYA ‘ON 103r0yd

NGy do vV © ¥10C d3S
:JINJ3IHO NMVYA | $37IS ® VIS 31va

(z102)
SITVMS
1L
7IVL13A SANS TvIIdAL

:103rodd

AN°00

$8}0I008SD-SHAG@SAUINDUS  91GRRZ #HZL0 X0J

ATZ GHO 24ys)ull{ ‘PUDID3S ‘PDOY USIoM ‘SUIDg DS YSIDN
€ . - Y £ W "

SYIINIONT TTANLONYLS

81887 ¥¥Z10 ‘IBL
PIO ‘9 Hun

HAID

AAVYNINITIHd

‘SNIVLS ONIMVYQ

MHO

NOILdI¥OS3A Ad

iLva

A3y

37TvOS LON Od

ATVMS Add dFONVHNE

3OV4dNS AdVH 43HL10 40
AVMAVOY NOYd MOTd L33HS

AVMIAIEA

(IYNOILdO) 'dId1S ¥3114d

<

MOT4ANI LNIOd

\/ (AMVSSIOAN FHIHMW)

<

7 | —

/k (@3dInd3y 1)

NIVHad3anNn
a31vd0od4d3d
143ATND
HON3HL 137INI 1IAVHED
NVAd XO3JHO
JILVINIHOS
NOILDO310dd
NOISO4d3
3T0H d33m
3d0O7S 3dis
Z:T wnwixep

Wva Y23HO

TOYLNOD NOISOH3
VA MO3HOD (Avg3d04)
IVYNOILDO 1INIFWLYIHLTHd

NOILVAI 13

%01>9 3dO1S

3T0H d33IM

NOILYAIT T¥vNO3 3AVH _
9%V SINIOd LVHL HONS HLON31

(SNoIgvD HO aoom
'J1VOIYDOV ISYVOD ‘SHIdITTS
NOILO310dd AVMIIVY 698) Wva MO3HO
NOISOY3




A4 €01 S1139

A3y 0N ONIMYYA ON 193r08d
NG ) v ® Y102 d3s
:03M03HO M0 | $371S © IWaS 31v0 JITVMNS LIMN
(z1o1)
SIATVMS

L

HIAVT TIAVEO HO

1IVL13d sdns TvOIdAL ANVS WWoST TYNOILDO ‘%\w/ gdos UIAVT SSVHO HO HHNL WWOST
1IN ¥ILYM LNINVINEI GOUQ@U
RV VARV VAR VA Ve

ps) ONILNV1d ANV1LIM
P \\J\|

NOISOY 1SIS3H OL AISSVHD yd
3d01S 3AIS €T ¥O ¥'T
_—] it I~
_—1 |~
_—] I~
H00'S8]I008SD—5aq@SLINbU  91GBAT ¥VCLO X0 BLISRZ ¥KZI0 Pl s
K1Z SHO BSUL3 “PUDIDRS ‘POOY SIap ‘SLIDG D4 YSION PIO ‘9 WUN —] — I~
sYIINIONT TVINLONYULS ANY ) _—] B — //
(321A3Q 10HLNOD
T3A3THL43a YIHLO HO) HIIM
WNINIXYIN HOLON-A TYNOILdO
P -
) 30V44NS advH
. e ayvog3zu4
<l Soor WOY4 MOT4 LIIHS
AYVYNINITIEd
‘SNLVLS ONIMVYA 30V44NS advH 40 39a3
SHO NOILJI¥0S30 R 1V dOda wwoot o1 05

ATVMS Add

TIV4LNO OL SNIVJdad3anNn
3dld d31vd0443d

SNIVH4Ad3aNN d31vdo44d3d

HLIM d3AV1 T3AVYHO VId Wwooe é/w\w/

AT

LN

\| H3IAVT 431714 ANVS WWoo6

TIv4LN0 OL SNIVHay3aNN
3did d31vd0443d |\

31714 ITLXILO03IO

NOISOY3 1SIS3H OL d3SSvy9 \
3dO7S 3dIS €T O ¥'T
\ /
_—1 I~
_—] I~
\ /
_—] — I~
_—] — Ny
T3IA3ITHL43A H3IAV1 SSYHO
WNWIXVIN d0O 4dNL wwg,
advod3a3add
wwost 3OV4dNS advH 40 39403

1V d0da wwooT Ol 05

37vOS 1ON Od




v 0T S1139
A3y ON_ONIMYYQ ‘ON 193r0dd
NaY dJ &V 0 ¥10¢ d3S
:03403HO NMVYA | :37IS © J1VOS 31va

ONILSIAYVH 3 LVMNIVY

3L

T1IVL3d sdns TvOIldAL

-103r0¥d

AN°02°89}D1208SD—SOq@SOLINbUS
A1Z GHO 2Jiysjull4 ‘pupjpag ‘ppoY Ys|ap ‘suiog WUD4 YsIDW PIO ‘9 Wun

S31VIDOSSV SLl3g

916882 10 *X04 8L188Z v¥T10 ‘IBL

SUIINIONT TVANLONYLS ANV 1UAID

AAVNINITIHd
SNIVIS ONIMVYHA

MHO

NOILdI42S3d A8 3iva | A3

37vOS 1ON Od

ONILSINIVH d341VMNIVY

370H TIVINS HONOYHL
SHVIT H31LVMNIVY
d31VNINVLINOD

H31VMNIVY
J31VNINVLINOD
HSN14 1Sdld

v3S LvOo14d

4004 NOdd ¥3LVMNIVYH

MNVL OL MOT443N0
H3LVMNIVY 43NV310

N3I3HOS HS3IN

ONILSINIVH d31VMNIVY

IR~
KRERERT
AR

el

525258KKKKDS

LR X X
120202022
/7

<
8
%
R

9%
&S
XX
XX
oo,

OS
&5
et

9
0
S
&5

X
X
S
X
%
%
%
X
%
o0,
e
5

Q

4,
00000000000‘
Dedelelelelelee oot eY
QORRKKKEKS

0RRIRARARAS

552K
XXRRLLLLLLS

::
:’
X

.0
X
&
0%
%
&%
.
5
2%

0%

Poelede!
28R

—
Do

—
%
&S
K5
S
2939
0
9
0
R
9%
938,
9%
930,
38
o
o
i

9

HS3N

—
ool
<
7
XK
35S
::::
Q~

%
03,
st
&
o
o
o
o
o
o
R
XS
&S
&S
&S
&S
&S

%
>

—
o
%
9%
8
0
0
0
0
2958
&S
9%

oS
5
0%
&

ONILSIANIVH d91VMNIVYH

0,

ANVL —

431IVM OL

ANTVA ® LNIOd
1NO Nv3T1O

)

NEEl<ION

e —— 3o

1371N0 4311N9O

o
5825,
3RS
5B,
RRRIRIRIKKS
SRRRRRIKRIRRS

NIFHOS 4v31

H3ANIVHLS 13XMSsvd

ONILSINAVH d31LVMNIVY

AdIdANMOAd IHL NI

\‘ H31VMNIVY 4v310

d3LinNo
P \|

3903 3HL 43N0 1LdIMS
S3IAVIT® S3TA33AN INId

HSNAE LNO IMVL
NVv3T1O OL ASV3

ONIJ00d




A4 TOT S1139

‘AJY ON_ONIMYYQ ‘ON 193r0dd
NaY dJ &V 0 ¥10¢ d3S
-0IHJ3HD NMVYQ | -37IS ©® VIS 31va

S400d N33dO

L

11vV13d SdNs TvOIdAL

-103r0Yd

4N°02°8301008D—8}aqSALINbUB 916882 10 *X04 8L188Z v¥T10 ‘IBL
K12 GHD aAlysjully ‘pupjods ‘pDOY US|ap ‘Swiog wlD4 YSIDN PIO ‘9 Wun
SEIINIONT TVANLONYLS ANV TIAID

AAVYNINITIHd

‘SNIVLS ONIMVYQ

AHO NOILdI42S3d A8 va | AN

37vOS 1ON Od

4004 NI3HO NOY4 1311LNO

UVT1102 OL dIdAV1D
3dIdNMOQd
ANVHYENTIN ONIHOOEdHILYM O V1100
JYNLONYLS H00H — 1 \
Y3148V YNOdVA —— f o — — — — /, -
NOILVINSN] ———
ANVHEWIIN J008dYTLYM
® ¥IAV1 NOILOFLOHd ——— 5™ — — — — ||||& .
—_ -~ — A <
HUIAY] IOVNIVEA —— Lt a #
YIAVT ¥ILTIH TNLXILOTD a 14 % # X al #
(WNIQIN HLMOYD) J1vH1SaNS ———— = | \ \
YIAVINOILYLIIOIN — e

d3144v4d NOILVLIO3A

H3AVT NOILV1IO3A T13AVYEO V3d 3dIM Wwooe

400d N3I3d9
JYNLONYLS 4008 ——— Ve
¥3yYve ¥NOdvA ——— e — — ]
NOILVINSN| ——— 1 =
INVHINTN JOOHAHTIYM ———— o — — — — — — — — — — — — — — — — —{
<< R e | - - - - - <
YIAVT IOVNIVHA
J1ISOdINOD-0TO HO FLVOTHOOY — 1t
+ 1
YIAVT HILTIH INULXILOTD X _ & - . s _ .
(WNIQIN HLMOYD) F1vH1Sans —————= =
SA33S HO SOIMCS D
SLINV1d A3L110d 40 SON1d ‘g
LVYIN NMOY9D-dd 'V
‘SNOILJO ONINNVd () () ()

(wwooz
- 0§ LHOITH TVIIdAL) ¥3AVT NOILYLIDIA

F71LX31LO3O NOILNILIH 431V
HO/® 43IAVT NOILO3L0dd

WWSTT OL
wwooT ATIVOIdAL




Land off Thomas Street, Huddersfield
Flood Risk Assessment and Drainage Management Strategy

APPENDIX N:  NOTES OF LIMITATIONS

The data essentially comprised a study of available documented information from various
sources together with discussions with relevant authorities and other interested parties. There
may also be circumstances at the site that are not documented. The information reviewed is
not exhaustive and has been accepted in good faith as providing representative and true
data pertaining to site conditions. If additional information becomes available which might
impact our conclusions, we request the opportunity to review the information, reassess the
potential concerns and modify our opinion if warranted.

It should be noted that any risks identified in this report are perceived risks based on the
available information.

This report was prepared by Betts Hydro Ltd for the sole and exclusive use of the titled client in
response fo parficular instructions. Any other parties using the information contained in this
report do so at their own risk and any duty of care to those parties is excluded.

This document has been prepared for the titled project only and should any third party wish to
use or rely upon the contents of the report, written approval from Betts Hydro Ltd must be
sought.

Betts Hydro Ltd accepts no responsibility or liability for the consequences of this document

being used for the purpose other than that for which it was commissioned and for this
document to any other party other than the person by whom it was commissioned.
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