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1.0 EXECUTIVE SUMMARY 

This assessment has looked at the implications of a proposed residential development in relation to 
drainage and flood risk.  
  
The sites under consideration are located within Flood Zone 1 on the latest version of the Indicative 
Floodplain Maps produced by the Environment Agency (EA] a copy of the flood map is provided in 
Appendix D.  
 
NPPF Technical Guidance advises the following; 
 
Flood Zone 1 is defined as a low risk area, which comprises land assessed as having assessed as 
having less than 1 in 1,000 annual probability of river or sea flooding (0.1%).  
 
Flood Zone 2 is defined as a medium-risk area, which comprises land assessed as having between 
a 1 in 100 and 1 in 1000 annual probability of river flooding (1-0.1%), or between a 1 in 200 and 
1 in 1000 annual probability of sea flooding (0.5-01%) in any year. 
 
Flood Zone 3 is defined as a high-risk area, which comprises land assessed as having a 1 in 100 or 
greater annual probability of river flooding (>1%), or a 1 in 200 or greater annual probability of sea 
flooding (>0.5%) in any year. 
 
As such the site is located in an area of low-risk of flooding from River and/or Sea. 
 
Other sources of flooding have been assessed and the risk of flooding from these sources is 
considered to be low and/or manageable with mitigation. 
  
Surface water from the proposed development will discharge to the surface water public sewers 
subject to relevant consents and approvals, with onsite attenuation provided accordingly.  The 
surface water flows will be restricted to greenfield rates of runoff, which has been calculated at 
20l/s. 
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2.0 INTRODUCTION 

RWO Associates (RWO) has been instructed by Gleeson Regeneration to prepare a Flood Risk 
Assessment and Drainage Strategy to support a planning application for a proposed residential 
development at Cleator Moor. 
 

3.0 THE SITE 

The proposed development site forms a roughly triangular shaped piece of land, with boundaries roughly 
facing north east, west and south, located to the east of Jacktrees Road. The site is located approximately 
5.5km to the southeast of Whitehaven, with a site area of approximately 2Ha. 
 
The site currently comprises  pasture land, divided into three fields by post and wire fences. Mature trees 
and hedgerows are located on the western boundary along Jacktrees Road and across the southern 
boundary. The eastern half of the site slopes down at a gradient of up to 1 in 10 to the southwest from 
around 84mAOD within the north-eastern proximately 74.5mAOD within the central area. The western half 
of the site is more flat lying at levels between 73mAOD and 74.5m AOD. The southwestern area adjacent 
to Jacktrees Road, roughly 35m x 25m in extent, is occupied by farm shed buildings with concrete 
hardstanding’s. The site is currently accessed via a metal sheet gate on Jacktrees Road used as access to 
the farm buildings on site. 
 
The site-centred ordnance survey reference is NY 01744 14567. A site location plan is provided in 
Appendix A and an aerial photograph is presented as Figure 1 below.  

 

 
 

Figure 1 – Site location (Red marker indicates the approximate centre of site) 
 
A topographical survey is included in Appendix B. 
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4.0 PROPOSED DEVELOPMENT 

It is proposed to develop the site for residential purposes which will consist of 68 dwellings, along with 
associated roads, drainage and site infrastructure.  
 
A proposed site layout plan is included in Appendix C. 

5.0 EXISTING DRAINAGE 

Public sewer records obtained from United Utilities are provided in Appendix D which identifies the following 
public sewers in the vicinity of the site. 

 

• A 75mm public foul water rising main is recorded on the northeastern portion of the site. 

• Various public sewers are located offsite to the east, north and west including foul, surface and 
combined. 

• There are surface water drains to the east and west of the development site. 
 
 

The River Keekle and River Ehen are located southwest and south east, approximately 450-500m offsite. 
 

6.0 FLOOD RISK 

The sites under consideration are located within Flood Zone 1 on the latest version of the Indicative 
Floodplain Maps produced by the Environment Agency (EA] a copy of the flood map is provided in Appendix 
E.  Based on the site being located in Flood Zone 1, it is at low risk of flooding from River and/or Sea. 

 
NPPF Technical Guidance advises the following; 

 
Flood Zone 1 is defined as a [low/medium/high] - risk area, which comprises land assessed as having 
assessed as having less than 1 in 1,000 annual probability of river or sea flooding (0.1%).  

 
Flood Zone 2 is defined as a [low/medium/high] - risk area, which comprises land assessed as having 
between a 1 in 100 and 1 in 1000 annual probability of river flooding (1-0.1%), or between a 1 in 200 and 
1 in 1000 annual probability of sea flooding (0.5-01%) in any year. 

 
Flood Zone 3 is defined as a [low/medium/high] - risk area, which comprises land assessed as having a 1 
in 100 or greater annual probability of river flooding (>1%), or a 1 in 200 or greater annual probability of 
sea flooding (>0.5%) in any year. 
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The proposed site usage falls within the more vulnerable category as identified in the NPPF Table 2: Flood 
Risk Vulnerably Classification.  As such the exception test, will not need considering for any development 
within Flood Zone 3a, based on NPPF Table 3: Flood risk vulnerability and flood zone ‘compatibility’.  

 
 

 
Table 1 – ‘NPPF Table 3: Flood risk Vulnerability Classification’ 
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Essential infrastructure 

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

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

• Wind Turbines. 

Highly Vulnerable 

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

• Emergency disposal points. 

• Basement dwellings. 

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

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

More vulnerable 

• Hospitals. 

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

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

• 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 and cafes, hot 
food takeaways, offices, general industry, storage and distribution, non-residential institutions not 
included in “more vulnerable”, and assembly and leisure. 

• Land and buildings used for agricultural and forestry. 

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

• Minerals workings and processing (except for sand and gravel working). 

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

• Sewerage treatment works (if adequate measures to control pollution and manage sewerage 
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 installations. 

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

• Water based recreation (excluding sleeping accommodation). 

• Lifeguard and coastal stations. 

• Amenity open space, nature conversation 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 specific warning and evacuation plan. 

 
Table 2 – ‘NPPF Table 2: Flood Risk Vulnerability Classification’ 
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Surface Water (Pluvial) Flooding  

The Environment Agency Surface Water (Pluvial) Flood Map provided below indicates the site is at a low 
risk of flooding. When reviewing the overland flood routes against the topographical survey these are flows 
leaving the site and as such the development will capture and convey these flows to the new drainage 
system once development. This will in turn reduce the risk of flooding offsite. 

 
The risk of flooding from this source is therefore considered low. 

 
 

 
 

Figure 2 – Surface Water (Pluvial) Flood Map 
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Groundwater Flooding 
 
The intrusive Geotechnical site investigation undertaken by GVR Geo report reference, G-22-055, this 
indicates the majority of groundwater is at depths of 3.6m and below. Although two number monitoring 
points had ground water as shallow as 0.33m, this is most likely surface water runoff entering the 
monitoring point given the depths noted in the other monitoring points.  
 
Based on the groundwater monitoring undertaken groundwater is deemed a low and/or manageable risk. 

 
 

 
 

Extract 1  – Groundwater Flood Map 
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Flooding from Sewers 
 
The sewers near the site are public sewers owned by United Utilities and will be subject to regular 
maintenance and inspection, therefore blockage of these sewers is unlikely. 

 
The risk of flooding from sewers is low. 

 
The measures to mitigate the risks of flooding from new drainage are as detailed in Section 7.0. 
 

Flooding from Reservoirs, Canals and Other Artificial Sources 
 
The site is not located in an area identified as being at potential risk in the event of a reservoir failure or 
canal breach when reviewing the online Environment Agency Flood maps. 
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7.0 SURFACE AND FOUL WATER DRAINAGE 

The proposed site drainage will comprise of a separate foul and surface water draiage system. 
 

The following summarises the requirements for the discharge of surface and foul water from the site. 
 

Sustainable Urban Drainage Systems (SUDS) 
 
As noted above in section 6.0, an instruisve site investigaiotn has been undertaken and this has considered 
the potential use of soil inifltraiotn as a menas to dispose of surface water. The majority of the site is 
underlain with till clays, some small areas have localised bands of sands and gravels but given potential 
leaching issues adjacent the use of infiltration has been excluded. 

 

 
 

Figure 4 – Soil Types (Soilscapes) 
 
 
 

Infiltration drainage has been excluded following an intrusive site investigation. 
 

Whilst the disposal of surface water by infiltration methods is not feasible Sustainable Urban Drainage 
System (SUDS) may be used in conjunction with conventional drainage systems to improve water quality as 
well as manage surface water discharge. 

 
The following audit has been carried out relating to suitability of SUD’s systems: 
 

Drainage Method Description/Suitability Proposal/Feasibility 

1. Infiltration. An intrusive site investigation has 

variable ground and potential 

leaching issues. 

Not Applicable. 

2. Ponds and wetlands. Suitable subject to land being made 

available. 

Applicable. 

3. Infiltration Basins. An intrusive site investigation has 
variable ground and potential 

leaching issues. 

Not Applicable. 

4. Detention Basins. Suitable subject to land being made 
available. 

Applicable. 

5. Swale. May be utilised convey 

water/improve water quality. 

Applicable. 

6. French/Filter drain. May be utilised convey 

water/improve water quality. 

Applicable. 

7. Pervious/Permeable Pavement. A tanked permeable paving system 
may be utilised. 

Applicable. (As noted only) 

8. Geocellular Systems/Tank 

systems. 

May be used as surface water 

attenuation. 

Applicable. 

9. Oversized pipes. May be used as surface water 
attenuation. 

Applicable. 

10. Box culverts. May be used as surface water 
attenuation. 

Applicable. 

11. Purpose designed tanks. May be used as surface water 

attenuation. 

Applicable. 
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Surface Water Drainage 
 
The disposal of surface water shall be in accordance with the Requirement H3 of Building Regulations 
2000.  This establishes a preferred hierarchy for surface water disposal.  Consideration should firstly be 
given to discharge to soakaway/infiltration system, watercourse and public sewer in that priority order. 

 
As noted in the SUDS sections, the discharge of surface water drainage via infiltration methods is not 
feasible. 
 
There are no identifiable watercourses on the site or near the boundary.  
 
It is therefore proposed to discharge surface water to the public sewer, subject to United Utilities approval. 

 
The site will discharge on a greenfield discharge rate basis which has been calculated utilising the IH124 
methodology, giving a proposed discharge rate of 20l/s, subject to relevant approvals. The IH124 
calculation is included in Appendix F. 

 
 

As surface water discharge from the sites will be restricted, on site surface water attenuation will be 
required. The following provides an initial calculation of the approximate volumes of attenuation using the 
‘Quick Storage Estimate’ element of Windes Microdrainage: 
 

Attenuation Volumes 
 

Storage Design Parameters 
 

• M5-60 = 16.200 

• Ratio R = 0.259 

 

Site 
 

• Restricted discharge rate = 20 litres/second. 

• Proposed Impermeable area = 1.035 Ha (50% of site area) 

• 1:100 Year Return Period (+45% cc) = 457.2m3 
 

A copy of the storage estimate is included in Appendix G. 
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The proposed on site drainage system shall be designed in accordance with the requirements of Sewers 
for Adoption and shall demonstrate that: 

 

• No surcharge of pipes occurs in the 1 in 2-year rainfall event. 

• No surface flooding occurs in 1 in 30-year rainfall event. 

• No flooding to buildings and adjacent properties occurs in 1 in 100-year rainfall event (including an 
allowance of 45% for the effects of future climate change), as defined in NPPF Technical Guidance. 
 

Foul Water Drainage 
 
Foul water will discharge to the public sewer, subject to United Utilities approval. 



Proposed Residential Development, Jacktrees, Cleator Moor 

 
 

 
RWO/FRADS/22087    Gleeson Regeneration 12   12 

 

8.0 CONCLUSIONS 

This assessment has looked at the implications of a proposed residential development in relation to 
drainage and flood risk.  
  
The sites under consideration are located within Flood Zone 1 on the latest version of the Indicative 
Floodplain Maps produced by the Environment Agency (EA] a copy of the flood map is provided in Appendix 
D.  

 
NPPF Technical Guidance advises the following; 

 
Flood Zone 1 is defined as a low risk area, which comprises land assessed as having assessed as having 
less than 1 in 1,000 annual probability of river or sea flooding (0.1%).  

 
Flood Zone 2 is defined as a medium-risk area, which comprises land assessed as having between a 1 in 
100 and 1 in 1000 annual probability of river flooding (1-0.1%), or between a 1 in 200 and 1 in 1000 
annual probability of sea flooding (0.5-01%) in any year. 

 
Flood Zone 3 is defined as a high-risk area, which comprises land assessed as having a 1 in 100 or greater 
annual probability of river flooding (>1%), or a 1 in 200 or greater annual probability of sea flooding (>0.5%) 
in any year. 
 
As such the site is located in an area of low-risk of flooding from River and/or Sea. 

 
Other sources of flooding have been assessed and the risk of flooding from these sources is considered to 
be low and/or manageable with mitigation. 
  
Surface water from the proposed development will discharge to the surface water public sewers subject to 
relevant consents and approvals, with onsite attenuation provided accordingly.  The surface water flows will 
be restricted to greenfield rates of runoff, which has been calculated at 20l/s. 

 
 

 
 

 

 
RWO Group 

December 2022 
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This drawing is a Planning Layout and is to be used for planning purposes only, it is not to be used
for Technical, Construction or setting out purposes. The drawing remains copyright and must not
be reproduced or used for any other purpose without the permission of Knapton & Knapton Ltd.
Figured dimensions only to be taken from this drawing.
Do not scale. If in doubt ask.

Proposed Residential Development @ Jacktrees Road.
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Notes.
Existing tree retained.

Existing tree removed.

Indicative planting.

Grass to front garden

Paving slab access to level
threshold for principle entrance.

1.8m high screen wall.

1.8m high screen fence.
to detail

600mm high plot division fence.
to detail.

House type code reference
and plot number.

Parking bays.

Bin collection area for 
private drives only.

Gradient not to exceed 1:12 for
maximum 5m length.

Private drives first 1.5m to be
tarmac. Single drives 2.6m wide
plus min 0.6m wide path. Min
3.2m overall.

to detail

Forterra Abbey Red multi facing brick.
Forterra Ashwell Yellow multi feature brick.R

Rural elevation style.

Scale:

Schedule.

Red line submission
boundary.

With flat grey roof tile.
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Appendix D United Utilities Records 



�����������	�
����	��
�
��	�����
��������	�	�������	�����
��������	���	�������	�	����
��	��������������	
�
�����	��

�	��������������	�����������������
����	�����������������
�
�	������
������������������������������	���	���

�
�	�

�����������	���
��	����
�����	���������
��������� 
�	�	��!�
���������"#���	�����
����
��
�������	�����	

�	�����������
�������� �$�
	� ����
 %�	� &	��
� !�'�� !�'�� !���� (��� )�	��� *
������ +,��, � ++��� �-� � ,��##.## ��	--�+�� � ��� /� ���-��,�+�+ � ��� /� �.�+,"�,���# +.��. � +��#- �-� � +#�#�-- ��	",���� � � �-� /� "��-�#-,.,�� � ��� /� �"�"+#"+.,�� � � ��� /� -�.��.-".,�# � ��� /� #�-�.�..�,�� � ��� /� ��,,�.�.�,�� � �-� /� �-��"-,+.��# � ��� /� ���#-#�-.��� � ��� /� �.�#.#�#,��" � ��� /� +��,,++-,��- � ��� /� .�-+,"+",��� � ��� /� ����.�".��� � ��� /� .�-��"#..��. � ��� /� ���#�".�,��. � ��� /� ��#.-"�,.��� � ��� /� ���.�++..��� � ��� /� �����-,".��# � ��� /� �#����+".,�" � ��� /� �#�#+������ � ��� /� ��.�..������ � � �-� /� "��..�#�.#�� ���+# � �-�., �-� /� -+��.--"�-�� � �-� /� �"���#+#,-�- � ��� /� �-���.�",+�+ � ��� /� �#�.-��,,+�- � ��� /� ,�#,".�",+�" � ��� /� ���#+--#,+�# � ��� /� �#�,�-"-,+�� � �-� /� ,���.��.,��+ � �-� /� �"����"�,��# � �-� /� ���#,�.-,��� � ��� /� ����-,".��+ � ��� /� .�,�+"�,,��� � ��� /� .�.+#�+.��- � ��� /� #���,���,-�+ � ��� /� �#��-�-,,-�" � ��� /� �#�#.��,�-�" � ��� /� ���+�-�".+�# � �-� /� "�#�,.#+��� �+��# % �"�.� ��- /� ����,��, ��	-�+��, �+��# !� �-��- ��- /� �,�..��� ��	-�+��� �+��� % �-�## ��- /� �#�."+-. ��	#++��# ���-, % �-�,� �-� /� ##�-���, ��	�#+��+ ���", !� �-�, �-� /� #��,++�" ��	-,�+�- % �-� /� �#�,.,.-�+�- % ��� /� ���"+�,,+�+ % ��� /� ���+��-#,+�� % ��� /� +���.�+,+�, % ��� /� "�.�.---,+�. % ��� /� #�#�...,+�- � ��� /� ,���#��"++�# % ��� /� ���,�,."�+�� !� ��� /� #�+#�""#�+�� % ��� /� -�"#�.���+�� % ��� /� ��-"�".��+�. % ��� /� ���,+�-,���+ � �-� /� �,�+�#��+�" % �-� /� �+�,###+�+�+ % �-� /� �#�#-.."�+�+ % �-� /� ���-�+.#���� � �-� /� ���..������� � ��� 0% #��"-.,#,��- � ��� /� ��#�++"#,��" � ��� /� ����#"�+���" � ��� /� ������,"���, � ��� /� -�#"-�+,���� � ��� 0% ,�+,��#++��" ���"# % �+��# �-� /� �"���-� ��	#,+��. % ��� /� -�,���.�+��� % ��� /� ��+,���+��- �.�+ !� ���.� �-� /� ""��,�� ��	��+��" �.�, % �,��- �-� /� "��"�#" ��	�,+,�� ,��+, % ,��,� �-� /� #"�"##�- ��	�#+,�� ,��,� !� ,��.� �-� /� "��+#�. ��	�"+��� �.�+" % �,�"� ��� /� �,�+���, ��	�+-��� �-�#. !� �"��- ��- /� �-����--++�+ !� ��� /� #.��.+��++�� !� ��� /� #-�-��"�++�� % ��� /� ��.��#�,++�� % ��� /� �-��-��-++�" % ��� /� #-�"�##�++�. % ��� /� +�����#,++�, % ��� /� �-�.,�,"+��� �,��� !� �+�++ �-� /� ##���.#� ��	-�+��# ����- % �+�"" �-� /� �,�.�#�� ��	+-+��� �,�+# % ����� �-� /� ���+�+�, ��	�#+��� % ��� /� �"��#,��+��. ����� !� �-�., �-� /� �+��,�- ��	�,+��� �+��+ !� �"�,- ��- /� �"��-"#" ��	"��+�� % �-� /� ���.",,,�+�, � �-� /� ���,+".��-�+ � �-� /� ���.�"�.���- � �-� /� "���##+�-��� �-�+� % �"�"+ ��- /� #���+.�..,�� � ��� /� #��-�����-�� � ��� /� #�,���-# �$�
	� ����
 %�	� &	��
� !�'�� !�'�� !���� (��� )�	��� *
�� 1223455637894:4;434<=4>�?��@�
���$���A�7=BC4>�D��-� � EB94>�.F�"F���,� � �� 7G449>���
� �� � � � �� H38<942IJ> �0
���
��!��
�����7KLK::KMN:E7



Proposed Residential Development, Jacktrees, Cleator Moor 

 
 

 
RWO/FRADS/22087   Gleeson Regeneration  

 

Appendix E Gov.UK Flood Map 
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Flood map obtained from Gov.UK website [20/12/2022] 
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Appendix F IH124 Calculation 



Print  Close Report

Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool
Calculated by: Ross Oakley

Site name: Jacktrees

Site Details

Latitude: 54.51608° N

Greenfield runoff rates Default Edited

Q  (l/s): 20.21 20.21

1 in 1 year (l/s): 17.58 17.58

1 in 30 years (l/s): 34.36 34.36

1 in 100 year (l/s): 42.04 42.04

Site location: Cleator
Longitude: 3.51877° W

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”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015)
and the non-statutory standards for SuDS (Defra, 2015). This information on greenfield
runoff rates may be the basis for setting consents for the drainage of surface water
runoff from sites.

Reference: 2575818686

Date: Dec 15 2022 18:35

Runoff estimation approach IH124

Site characteristics

Total site area (ha): 2.07

Methodology

Q  estimation method:BAR Calculate from SPR and SAAR

SPR estimation method: Calculate from SOIL type

Soil characteristics Default Edited

SOIL type: 4 4

HOST class: N/A N/A

SPR/SPRHOST: 0.47 0.47

Hydrological
characteristics

Default Edited

SAAR (mm): 1278 1278

Hydrological region: 10 10

Growth curve factor 1 year: 0.87 0.87

Growth curve factor 30 years: 1.7 1.7

Growth curve factor 100
years:

2.08 2.08

Growth curve factor 200
years:

2.37 2.37

Notes

(1) Is Q  < 2.0 l/s/ha?BAR

When Q  is < 2.0 l/s/ha then limiting discharge rates
are set at 2.0 l/s/ha.

BAR

(2) Are flow rates < 5.0 l/s?

Where flow rates are less than 5.0 l/s consent for
discharge is usually set at 5.0 l/s if blockage from
vegetation and other materials is possible. Lower
consent flow rates may be set where the blockage
risk is addressed by using appropriate drainage
elements.

(3) Is SPR/SPRHOST ≤ 0.3?

Where groundwater levels are low enough the use of
soakaways to avoid discharge offsite would normally
be preferred for disposal of surface water runoff.

BAR

1 in 200 years (l/s): 47.9 47.9



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.
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RWO Associates Page 1

73 Howard Street
North Shields
Tyne & Wear,  NE30 1AF
Date 16/12/2022 08:36 Designed by AlexM
File 22087 - Jacktrees, Cleat... Checked by
Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 72.240 0.440 20.0 167.0 O K
30 min Summer 72.375 0.575 20.0 234.6 O K
60 min Summer 72.504 0.704 20.0 306.5 O K
120 min Summer 72.603 0.803 20.0 367.2 O K
180 min Summer 72.634 0.834 20.0 387.3 O K
240 min Summer 72.643 0.843 20.0 393.6 O K
360 min Summer 72.640 0.840 20.0 391.7 O K
480 min Summer 72.630 0.830 20.0 385.1 O K
600 min Summer 72.615 0.815 20.0 375.4 O K
720 min Summer 72.598 0.798 20.0 364.0 O K
960 min Summer 72.557 0.757 20.0 338.3 O K
1440 min Summer 72.455 0.655 20.0 278.0 O K
2160 min Summer 72.284 0.484 20.0 188.2 O K
2880 min Summer 72.143 0.343 20.0 123.4 O K
4320 min Summer 71.977 0.177 19.5 58.2 O K
5760 min Summer 71.933 0.133 17.0 42.6 O K
7200 min Summer 71.911 0.111 14.6 35.2 O K
8640 min Summer 71.897 0.097 12.9 30.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 96.974 0.0 188.1 24
30 min Summer 69.046 0.0 267.9 38
60 min Summer 47.037 0.0 364.9 66
120 min Summer 31.058 0.0 481.8 122
180 min Summer 23.986 0.0 558.3 170
240 min Summer 19.795 0.0 614.4 200
360 min Summer 14.947 0.0 696.1 266
480 min Summer 12.246 0.0 760.3 336
600 min Summer 10.479 0.0 813.2 406
720 min Summer 9.220 0.0 858.5 476
960 min Summer 7.522 0.0 934.1 614
1440 min Summer 5.630 0.0 1048.8 884
2160 min Summer 4.200 0.0 1173.6 1240
2880 min Summer 3.404 0.0 1267.8 1584
4320 min Summer 2.526 0.0 1411.5 2244
5760 min Summer 2.047 0.0 1525.4 2936
7200 min Summer 1.740 0.0 1620.6 3672
8640 min Summer 1.524 0.0 1703.3 4400



RWO Associates Page 2

73 Howard Street
North Shields
Tyne & Wear,  NE30 1AF
Date 16/12/2022 08:36 Designed by AlexM
File 22087 - Jacktrees, Cleat... Checked by
Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

10080 min Summer 71.887 0.087 11.5 27.1 O K
15 min Winter 72.286 0.486 20.0 189.2 O K
30 min Winter 72.435 0.635 20.0 266.7 O K
60 min Winter 72.574 0.774 20.0 349.2 O K
120 min Winter 72.687 0.887 20.0 422.9 O K
180 min Winter 72.727 0.927 20.0 450.6 Flood Risk
240 min Winter 72.736 0.936 20.0 457.2 Flood Risk
360 min Winter 72.729 0.929 20.0 452.3 Flood Risk
480 min Winter 72.713 0.913 20.0 440.5 Flood Risk
600 min Winter 72.688 0.888 20.0 423.7 O K
720 min Winter 72.659 0.859 20.0 404.2 O K
960 min Winter 72.593 0.793 20.0 361.3 O K
1440 min Winter 72.422 0.622 20.0 259.5 O K
2160 min Winter 72.153 0.353 20.0 127.7 O K
2880 min Winter 71.984 0.184 19.5 60.6 O K
4320 min Winter 71.917 0.117 15.3 37.3 O K
5760 min Winter 71.894 0.094 12.5 29.6 O K
7200 min Winter 71.880 0.080 10.6 24.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

10080 min Summer 1.363 0.0 1777.4 5136
15 min Winter 96.974 0.0 210.6 24
30 min Winter 69.046 0.0 300.0 38
60 min Winter 47.037 0.0 408.8 66
120 min Winter 31.058 0.0 539.9 122
180 min Winter 23.986 0.0 625.3 176
240 min Winter 19.795 0.0 688.3 226
360 min Winter 14.947 0.0 779.4 284
480 min Winter 12.246 0.0 851.5 362
600 min Winter 10.479 0.0 910.9 440
720 min Winter 9.220 0.0 961.8 516
960 min Winter 7.522 0.0 1046.3 666
1440 min Winter 5.630 0.0 1174.5 942
2160 min Winter 4.200 0.0 1314.6 1276
2880 min Winter 3.404 0.0 1420.2 1556
4320 min Winter 2.526 0.0 1580.9 2208
5760 min Winter 2.047 0.0 1708.5 2936
7200 min Winter 1.740 0.0 1815.0 3672
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73 Howard Street
North Shields
Tyne & Wear,  NE30 1AF
Date 16/12/2022 08:36 Designed by AlexM
File 22087 - Jacktrees, Cleat... Checked by
Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

8640 min Winter 71.870 0.070 9.3 21.5 O K
10080 min Winter 71.862 0.062 8.4 19.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Winter 1.524 0.0 1907.8 4400
10080 min Winter 1.363 0.0 1990.7 5136
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73 Howard Street
North Shields
Tyne & Wear,  NE30 1AF
Date 16/12/2022 08:36 Designed by AlexM
File 22087 - Jacktrees, Cleat... Checked by
Innovyze Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 16.200 Shortest Storm (mins) 15

Ratio R 0.259 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +45

Time Area Diagram

Total Area (ha) 1.035

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.345 4 8 0.345 8 12 0.345
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Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 73.000

Tank or Pond Structure

Invert Level (m) 71.800

Depth (m) Area (m²) Depth (m) Area (m²)

0.000 297.0 1.200 857.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0199-2000-1000-2000
Design Head (m) 1.000

Design Flow (l/s) 20.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 199

Invert Level (m) 71.750
Minimum Outlet Pipe Diameter (mm) 225
Suggested Manhole Diameter (mm) 1500

Control Points Head (m) Flow (l/s) Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.000 20.0 Kick-Flo® 0.721 17.1
Flush-Flo™ 0.340 20.0 Mean Flow over Head Range - 16.8

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified.  Should another type of control device other than a Hydro-
Brake Optimum® be utilised then these storage routing calculations will be invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 6.9 1.200 21.8 3.000 33.8 7.000 51.0
0.200 18.7 1.400 23.5 3.500 36.4 7.500 52.7
0.300 19.9 1.600 25.0 4.000 38.9 8.000 54.4
0.400 19.9 1.800 26.5 4.500 41.1 8.500 56.0
0.500 19.5 2.000 27.8 5.000 43.3 9.000 57.6
0.600 19.0 2.200 29.1 5.500 45.3 9.500 59.1
0.800 18.0 2.400 30.4 6.000 47.3
1.000 20.0 2.600 31.6 6.500 49.2
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