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INTRODUCTION

This report is commissioned to investigate and report on the Flood Risk for this site in
accordance Planning Practise Guidance- Flood Risk and Coastal Change April 2022 and the
proposals for drainage of this site when redeveloped as residential land. The report is based on
information supplied by the client and from relevant authorities in both written and verbal
format. Some of this information is in verbal form only. No liability can be accepted for
information supplied by third parties which is subsequently found to be inaccurate or

incorrect.

THE SITE

The site is located to the south of Doncaster Road, Darfield. It is situated around Ordnance

Survey grid reference 440215,404985. A site location plan is included in Appendix A.

The site is irregularly shaped, with boundaries formed by watercourses to the west and south-
west, Doncaster Road to the north and residential properties to the east. There is vehicular
access from Doncaster Road along the northern boundary of the site and pedestrian access on

the Southern boundary. The overall site area is approximately 17.55ha.

The site primarily consists of two grassed fields separated by an overgrown former quarry area
and small overgrown embankment which is partially tree-lined. The north-western corner of
the site is an area of short grass. An occasionally tarmacked access track between the two
grassed fields is present at the southern tip of the northern field. Several overhead electric
lines cross the site from north to south and west to east with supporting poles located within

the fields on site. An oil pipeline crosses the north western corner of the site.

Tree growth is noted in the former quarry area and along the embankment separating the
northern and southern fields. Further tree growth is noted at the north eastern corner of the
northern field at the boundary of the site and Barnsley Road. There is a hedgerow to the

northern boundary.
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Overgrown watercourses extend along the western boundary of the southern area of the site.

These are occasionally bridged to connect the footpath links between the fields.

The site slopes from north to south at a grade of approximately 1 in 20. A high point of

approximately 67.2m AOD is located approximately half way along the northern boundary of

the site and a low point of approximately 35.1m in the southeast corner.

PROPOSED DEVELOPMENT AND DRAINAGE CONSTRAINTS

The proposed planning application is for the detailed development of the northern portion
(Area 1) and the outline for the southern portion (Area 2). The northern portion consists of
260 plots in total split between Saul Homes (93 plots) and Keepmoat Homes (167 plots). In
addition to the plots there are the access roads and associated car parking areas. A sketch
scheme for Area 2 is provided to enable an overall drainage design to be established. The

proposed site layout is attached in the appendices.

SITE GEOLOGY

The site investigation report confirms the ground consists of three distinct areas. In the north
of the site medium dense sands overlay a weak sandstone strata. Within the central area of
the development there is a former sandpit which has been backfilled with landfill, primarily
consisting of unconsolidated construction waste of between 6-9m in depth. The southern

portion of the site a firm clay overlies a moderately weak mudstone strata.

Four soakaways have been undertaken in the northern area of the site within the sandstone
strata. Within three of the tests the groundwater level increased during the test, only SAW 02
managed to provide a reasonable infiltration rate of 10° m/s. Therefore, considering the
landfill area and the clay superficial deposits occupying the central and southern areas of the
development site we would therefore conclude that soakaways would not be a suitable

method of surface water drainage for the development.

Haigh Huddleston Associates is the trading name of Haigh Huddleston Associates Limited
Registered Office: Firth Buildings, 99-101 Leeds Road, Dewsbury, WF12 7BU
Registered in England Number 6458196



3.4

3.5

3.6

3.7

EXISTING DRAINAGE

There are two existing open watercourses adjacent to the site. A watercourse serving the open
agricultural land to the west of the site form the southern site boundary. A second
watercourse runs adjacent to the eastern site boundary, this is culverted in sections through
existing properties. Both watercourses join at the south eastern corner of the development

and form a tributary to the River Dove to the south of the site.

There are no existing public foul or surface water sewers crossing the development land. The
nearest public sewers are located in the development to the east of the site. These consist of
both foul and surface water. A copy of the Yorkshire Water records for the site are in the

appendices at the rear of the report.

Yorkshire Water has confirmed that there is no capacity within adjacent adopted surface water
systems to service the site. They have recommended that surface water is discharged to the
adjacent watercourse on the southern boundary of the site. This will require a right of
discharge in perpetuity to the existing watercourse which will need to be agreed with the
current landowner. Due to the site being an open field a greenfield discharge will need to be

agreed with the LLFA.

Due to the slope of the land it’s likely that a gravity connection for the surface water should be
feasible. However further survey and re-engineering work in the vicinity of the diverted
watercourse outfall is recommended to ensure that it is running freely and without

obstruction to avoid any flooding to land south of the site.
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4.0 FLOOD RISK

4.1 On reviewing the Environment Agency websites flood risk maps, the vast majority of the site
currently falls within flood zone 1: which is designated as low probability of flooding from sea
or rivers less than 0.1% (ie 1 in 1000 year) probability of flooding. A small sliver of the
development site is located within Flood Zone 2 adjacent to the watercourse on the southern
boundary.

The hierarchy of flood zones are described as:

Flood Zone 1: Low Probability. Land assessed as having a less than 1 in 1000 chance of river

and sea flooding in any year (<0.1%).

Flood Zone 2: Medium Probability. Land assessed as having between a 1 in 100 and 1 in 1000
chance of river flooding (1% 0.1%) and between a 1 in 200 and 1 in 1000 chance of sea flooding
(0.5% 0.1%) in any year.

Flood Zone 3: High Probability. Land assessed as having a 1 in 100 or greater chance of river

flooding (>1%) and 1 in 200 or greater chance of sea flooding (>0.5%) in any year.
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Note The site is therefore considered not to be at risk from fluvial flooding from rivers or sea
for the 1in 100 or 1 in 1000 year flood event. The proposed use of the site would be
classified as More Vulnerable in Table 2: Flood Risk Vulnerability Classification in the Planning
Practise Guidance- Flood Risk and Coastal Change April 2022. In accordance with that table

the proposed development would be considered to be appropriate for the site.

The surface water flooding maps show some ingress into the site from the watercourses along
the southern and eastern site boundaries. These indicate that the largest ingress will be from

low risk events. The surface water ingress affects the southern and eastern boundaries to Area
2. Floor levels adjacent the boundaries will need to be raised slightly to facilitate a flood route

through the site.

Darfi
Pr
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The site does not appear to fall within an area subject to flooding from reservoirs according to
the EA maps. We consider the risk of such a source of flooding would be low. The site does

not fall within a flood warning zone.

Due to the size of the development being in excess of 1Ha, it would be necessary to prepare a

site-specific Flood Risk Assessment for the site.

There are a number of potential flooding mechanisms that the Planning Practise Guidance-
Flood Risk and Coastal Change April 2022 now requires to be evaluated for each proposed
development site. Each method of flooding requires an assessment to be made on its
probability relative to the site development. The normal requirement of the document is for
no flooding of properties for storms up to a 1% probability or a once in a 100 years storm. The
risk assessment also includes for flooding both on site and off site, and the effects of the
development on the downstream catchment or the flow regime of the watercourse. NPPG
also requires that the effects of severe storms above the normal 1% probability are reviewed

together with the effects of climatic change relating to the design life of the development.

It also requires that the effects of climate change are taken into account together with the
impacts of extreme events and flood defence failures. Prior to this the Sequential Test, and
where necessary, the Exception test as outlined in Planning Practise Guidance- Flood Risk and
Coastal Change April 2022, must also be applied to each development site. These aspects are
not covered in this report but the proposed site being in Flood Zone 1, would mean these

requirements are already met and do not apply.

The Planning Practise Guidance- Flood Risk and Coastal Change April 2022 requires that each
flooding mechanism is addressed, and levels of risk evaluated. We consider there are three

main risks of flooding to the site. The alternative mechanisms are not applicable to this site.

e Inundation from floodwaters leaving watercourses or rivers entering the site. This
can include the effects on culverted watercourses and where the risk of blockage

can occur and from breach scenarios.
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e Rainwater falling on the site and not being able to leave the site at sufficient rate
to prevent flooding on the site.

e Overland flows from adjacent land sites due to surcharging of sewerage systems or
other watercourses.

e The impact of the developed site on the existing drainage systems and off-site

surface water systems must also be assessed as part of this flood risk assessment.

DISCUSSION OF FLOOD RISKS

Flood Risk from Watercourses, River & Tidal

The proposed development area only marginally falls within the Flood Risk maps for Zone 2 as
published by the Environment Agency. The site is therefore considered not to be at risk from

fluvial flooding for the once in 100 year flood event.

A detention basin to attenuate the surface water discharge from the site is proposed to be
located to the south of the site. This will require the existing watercourse to be re-routed to
the south of the detention basin. This would reduce the risk of flooding to the development

area.

It is proposed to raise the southern corner of Area 2 by up to 3m to ensure a gravity outfall can
be achieved to the watercourse, in conjunction with providing the attenuation within the new

basin.

Given the above measures we would therefore consider the risk of flooding of the site from

River and Sea is acceptable for this type of development on this site.
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Risk of Flooding from overland flows from adjacent land.

The site lies on land sloping from north to south. Doncaster/Barnsley Road forms the northern
site boundary this will provide a cut off drain to any surface water flows from the agricultural
land to the north. In addition, the surface water flood maps indicate that this land lies within a

separate catchment with flows being generated to the north.

To the east of the site there is residential development along with a watercourse abutting the
site boundary. The watercourse lies within a relatively deep gully near the central portion of
the site, this would be approximately 3m below the existing site levels. The remainder of the
watercourse appears to be a combination of open and culverted sections as its passes through
the rear gardens of the existing properties. Overland flood water associated with this system is
shown on the Environment Agency Plans. This primarily affects Area 2 on site. Any future
detailed planning application for this area should afford sufficient standoff from the boundary
to enable slab levels can be elevated above existing ground levels. This would ensure that any

new development could accommodate any overland flood route along the eastern boundary.

The land to the south is lower than the development site. The land to the west is agricultural
land and falls at a similar rate to the development site. Therefore, flows will predominately be
in a southern direction. In addition, there is a shallow watercourse abutting the site boundary

providing a cut off drain to prevent surface water flows entering the development site.

We would, however, still recommend that an overland flood route is provided through the site
to cater for extreme events and in addition to any blockage failure of new drainage systems on

site.
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Risk of Flooding from Rainwater Falling on Site

The risk of flooding from water falling on site and not being able to leave the site is relatively
high. The impermeable area of the site will increase significantly due to the development, and
this would increase the run off from the site. This would increase the flood risk to downstream

properties unless attenuation measures and restriction of flows took place.

Impermeable Area (ha)

Current Site 0 ha

Proposed Development Area 14.50 ha
Area 23.76 ha
Total 8.25 ha

The normal hierarchy for surface water discharge in accordance with current planning and
SUDS policies is as follows:

1. The use of infiltration systems such as Soakaways.

2. Discharge to nearby rivers or watercourses with the use of attenuation.

3. Discharge to existing public sewer network with the use of attenuation. Note Yorkshire
Water have confirmed there is no available capacity for surface water within the existing

sewers.

Infiltration testing was undertaken in four trial pits as part of the recent site investigation
report, only one test proved successful. In addition, a large proportion of the site consists of
made ground and/or clays over mudstone. Considering the above the use soakaways will not

be a viable method of dealing with surface water discharge from the site.

Therefore the development should drain to the watercourse located to the southern boundary
of the site. To avoid a requirement of a surface water pumping station the current design
suggests raising the lower portion of Area 2 and diverting the existing watercourse around the
proposed detention basin. Note any existing land drainage connections to the watercourse will
need to be maintained. Following a site walkover, it is evident that the existing watercourse is
currently poorly maintained especially as it travels further to the south of the site. Existing

levels are preventing some overland flows from reaching the watercourse thus resulting in
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shallow flooding across the land adjacent to the watercourse, in the location of the proposed
basin. Some local re-engineering of the existing watercourse is likely to be required in the area

of the proposed basin and where the diverted watercourse will re-connect.

The new connection from the development is to connect to the watercourse at the south of
the site. Storm water attenuation systems should be utilised to ensure the flows from the site
are reduced to agricultural run-off rates or as otherwise agreed with the Barnsley Land

Drainage Authority.
Further to a review of the topographical survey it can be established that entire site (18.0 ha)
falls to the adjacent watercourses. This would contribute to surface water runoff towards the

southeast. A copy of the site survey is contained within the appendices.

A site greenfield area of 18.0 ha would equate to the following existing runoff rates.

Storm Event Discharge Rate (I/s)
lin1year 31.0
Qear 36.1
1In 30 year 63.4
1in 100 year 75.0

There are no significant existing buildings or paved areas on site. In conjunction with
infiltration systems not being suitable a greenfield discharge rate of 36.1l/s has been proposed
for the development into the existing watercourse. Therefore, this has been considered as the
design option for the treatment of the discharge of surface water and storage volumes
calculated based upon this discharge rate. The above figure has been confirmed by Barnsley

LLFA, a copy of the email is contained at the rear of the report.

With attenuation of flows there would have to be a storm-water storage facility. The use of
above storage systems such as swales, detention basins or ponds, would provide the most
sustainable urban drainage system and possibly the most economic but this would entail

significant land up take and potentially large, commuted sums for future maintenance. With
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the recent implementation of the Codes for Adoption by Yorkshire Water there is greater
scope for a regulatory body to adopt and maintain the above ground storage facilities than

previously.

Based on the current planning layout including both Area 1 & 2 there is 8.25ha of impermeable
area from the plots and highway that will need to be catered for within the proposed
attenuation system. Based on this criteria, the estimated volumes of storage required within
the attenuation basin for the 2, 30 and 100 year storms are as follows. Note a 40% climate

change uplift has been included within the 1 in the 100 year figures.

Return Period Storm Volume of attenuation (m3)
1in 2 year event 1313 m?
1in 30 year event 2711 m3
I in 100 year event + 40% CC 5600 m?

At present the basin is designed as an online feature, and therefore some sediment retention
could be designed into the scheme to improve the water quality. Please note Yorkshire Water

will require an easement and access for future maintenance.

The size of the storm water storage facilities would need to be determined accurately in the
final detailed designs. These should be all in accordance with the current PPG. The volumes of
storage can include flooding to roads and designated areas such as carpark areas or public
open space for the 100 year storm with 40% allowance for climate change, but must ensure

that no buildings are flooded.

The requirement for surface water attenuation and the expected shallow nature of the
culverted watercourse will necessitate a length of offsite surface water sewer to enable a
reconnection with the watercourse level at a suitable level. Easements will be required to the
offsite pipework in addition to permission to connect with the current landowner. The position
and levels of the attenuation has been considered to ensure that any failure or blockage of the
outfall will result in above ground flooding to the fields to the east of the site and not affect

any of the new or existing properties.
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Impact on Existing Drainage Systems.

If the site is developed with attenuation systems and an agreed discharge rate of 36l/s
reduced to agricultural rates of discharge, there should be no increase in the flood risk to
properties off site or in the drainage networks downstream of the site. In real terms there
would be slight reduction in flood risk to adjacent land due to the attenuation provided on site
for the 1 in 100 year storms with the discharge rate cut to below the current estimated 1 in 1

year storm agricultural discharge rate.

In addition to the above, the diversion and clearing out works to the existing watercourses will

provide an improvement the existing system a very dilapidated overgrown condition.

The maintenance of the onsite proposed SUDS basin would be carried out by Yorkshire Water
as part of the Section 104 Agreement, put forward for adoption. The maintenance of any on
or off site above ground storage systems will need to be resolved satisfactorily in perpetuity
either with Yorkshire Water, a management company or Barnsley MBC. This may mean

commuted sums being paid for such an agreement.

The developer will be responsible to maintain the drainage systems on site until final adoption
by Yorkshire Water or similar body ensuring that they are working effectively in the

intervening period between construction and adoption.
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FUTURE MAINTENANCE

It is proposed for the adoptable drainage, and outfall to the attenuation basin to be adopted

and maintained by Yorkshire Water or a similar approved regulatory body under a Section 104

Agreement. The maintenance of the attenuation basin should be in line with the SUDS manual.

(CIRIA C753, 2015) as detailed in table 22.1 below.

TABLE 22.1 Operation and maintenance requirements for detention basins

Maintenance schedule

Required action

Typical frequency

Remove litter and debris

Monthly

Cut grass — for spillways and access routes

Monthly (during growing
season), or as required

Cut grass — meadow grass in and around basin

Half yearly (spring — before
nesting season, and autumn)

Manage other vegetation and remove nuisance plants

Monthly (at start, then as
required)

Inspect inlets, outlets and overflows for blockages,
and clear if required.

Monthly

Regular maintenance

Inspect banksides, structures, pipework etc for
evidence of physical damage

Monthly

Inspect inlets and facility surface for silt accumulation.

Establish appropriate silt removal frequencies.

Monthly (for first year), then
annually or as required

Check any penstocks and other mechanical devices

Annually

Tidy all dead growth before start of growing season

Annually

Remove sediment from inlets, outlet and forebay

Annually (or as required)

Manage wetland plants in outlet pool — where
provided

Annually (as set out in
Chapter 23)

Reseed areas of poor vegetation growth

As required

Prune and trim any trees and remove cuttings

Every 2 years, or as required

Occasional maintenance

Remove sediment from inlets, outlets, forebay and
main basin when required

Every 5 years, or as
required (likely to be minimal
requirements where effective
upstream source control is
provided)

Repair erosion or other damage by reseeding or

Remedial actions

re-turfing As required
Realignment of rip-rap As required
Repair/rehabilitation of inlets, outlets and overflows As required
Relevel uneven surfaces and reinstate design levels As required
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The developer will be responsible to maintain the drainage systems, on site until final adoption
by the Water Authority ensuring that they are working effectively in the intervening period

between construction and final adoption.

Maintenance will usually be carried out manually, although a suction tanker can be used for
sediment/ debris removal for large systems. Maintenance should be provided at regular
intervals to ensure that the constructed system’s are working adequately. If maintenance
is not undertaken for long periods, deposits can become hard-packed and require

considerable effort to remove.
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CONCLUSIONS

The majority of the site to be developed currently falls within Flood Zone 1 as defined by the
EA Flood maps. There is a small sliver of site within flood zone 2 levels in the area are
proposed to be raised and the watercourse diverted to enable the construction of the
detention basin. The area of the site to be developed is not at risk of flooding from river, the

flood risk is considered to be acceptable for residential development.

The development of the site utilising infiltration techniques is not considered suitable. A
surface water attenuation system should be designed to reduce the run-off from the site to an
agricultural discharge rate of 36l/s, to ensure there is no increase in flood risk to the
downstream catchment. A detention basin has been designed to accommodate the 1 in
100year event with a 40% climate change uplift, in addition a 10% urban creep has been
included within the drainage design. Consent for the final outfall to the watercourse will

require approval and further survey investigation on site.

The risk of overland flows entering the site is considered to be low due to the topography of
the area around the site and the drainage systems to the previously developed areas to the
north. Properties along the eastern and southern boundaries will require to be raised to
ensure any overland surface water can be accommodated without causing risk to the new
properties. The risk can be further minimised by providing a flood water route through the site
to ensure flood water flows are directed away from the existing and proposed housing. We
would recommend that the floor levels of the proposed houses should be a minimum of

300mm above the existing ground/road levels.

U Hod—

MARTIN HUDDLESTON. MEng

martin@haighhuddleston.co.uk

© Copyright: Haigh Huddleston & Associates
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PROPOSED PLANNING LAYOUT
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APPENDIX C
TOPOGRAPHICAL SURVEY
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YorkshireWater

Yorkshire Water Services
Developer Services
Pre-Development Team

. . PO BOX 52
Haigh Huddleston & Associates Bradford
99-103 Leeds Road BD3 JAY
Dewsbury
West Yorkshire Tel: 0345120 8482
WF12 7BU Fax:
accounts@haighhuddleston.co.uk

Email:
technical.sewerage @yorkshirewater.co.
uk

Your Ref:

Our Ref: Z005354 P
For telephone enquiries ring:

George Mullaney on 0345120 8482

27th October 2023

Dear Ms Huddleston,
Doncaster Road, Darfield, Barnsley, S73 9RL. - Pre-planning Enquiry V295328

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:

Foul Water

Development of the site should take place with separate systems for foul and surface
water drainage. The separate systems should extend to the points of discharge to be
agreed.

It is noted from correspondence on the previous Pre-planning enquiry under reference
U012534 that the 375mm foul sewer in Lombard Crescent is some distance from the site
and an alternate point of discharge is preferred.
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YorkshireWater

The closest practicable point of discharge for foul will be the 225mm foul public sewer
running along Upperwood Road, but at present it does not have adequate capacity
available to accommodate the anticipated foul water discharge from the proposed site.
Subject to the submission of a Formal Planning Application and robust build plan and
start date, Yorkshire Water will carry out a feasibility study to determine suitable foul
connection points, any available capacity in the public sewer network, together with
timescales for any potential upgrading works required.

The cost for any feasibility/modelling/upgrade works will be at Yorkshire Waters cost up-
front and recouped via the sites eventual infrastructure charges.

What are infrastructure charges?

We levy infrastructure charges for all newly connected properties that have not been
connected to our water or sewer network before. The charges are calculated to recover
the cost of reinforcing our existing water and sewer networks needed to serve new
developments. The charges are set to recover the costs over the whole of the Yorkshire
Water area to increase capacity.

For more information
https://www.yorkshirewater.com/developers/developer-services-charges

Please review section 4 (page 68) of our New Connection Charging Arrangements
2023/2024 for an explanation of our infrastructure charges

Surface Water

The developer's attention is drawn to Requirement H3 of the Building Regulations 2010.
This establishes a preferred hierarchy for surface water disposal. Consideration should
firstly be given to discharge to soakaway, infiltration system and watercourse in that
priority order.

Sustainable Drainage Systems (SuDS), for example the use of soakaways and/or
permeable hardstanding etc, may be a suitable solution for surface water disposal
appropriate in this situation. You are advised to seek comments on the suitability of SUDS
in this instance from the appropriate authorities.

As the proposed site is currently undeveloped no surface water is known to have
previously discharged to the public sewer network.

As such, the local public sewer network does not have capacity to accept any surface
water from the proposed site. If SUDS are not viable, the developer is advised to contact
the Environment Agency/local Land Drainage Authority/Internal Drainage Board* with a
view to establishing a suitable watercourse for discharge.
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YorkshireWater

It is understood that a watercourse is located to the west and south of the site. This
appears to be the obvious place for surface water disposal (if SUDS are not viable).
Please note Yorkshire Water cannot provide plans of culverted watercourses or highway
drains. To obtain plans please contact the Lead Local Flood Authority for more details.

Please note further restrictions on surface water disposal from the site may be imposed
by other parties. You are strongly advised to seek advice/comments from the
Environment Agency/Land Drainage Authority/Internal Drainage Board, with regard to
surface water disposal from the site.

Other Observations

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

Under the provisions of section 111 of the Water Industry Act 1991 it is unlawful to pass into
any public sewer (or into any drain or private sewer communicating with the public sewer
network) any items likely to cause damage to the public sewer network or interfere with
the free flow of its contents or affect the treatment and disposal of its contents. Amongst
other things this includes fat, oil, nappies, bandages, syringes, medicines, sanitary towels
and incontinence pants. Contravention of the provisions of section 111 is a criminal offence.

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, pursuant to an agreement under
Section 104 of the Water Industry Act 1991. 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.sewe