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1 INTRODUCTION 

1.1 PURPOSE OF REPORT 

Weetwood Services Ltd ('Weetwood') has been instructed by Axis PED Ltd. to prepare a 
Flood Consequences Assessment (FCA) report to accompany a planning application for 
the proposed development of an occupational health and wellbeing centre at the Airbus 
site in Broughton.  

The assessment has been undertaken in accordance with the requirements of Technical 
Advice Note 15 (TAN15). 

1.2 STRUCTURE OF THE REPORT 

The report is structured as follows: 

Section 1 Introduction and report structure 
Section 2 Presents national and local flood risk and drainage planning policy 
Section 3 Provides background information relating to the development site, the 

development proposals, ground conditions and existing site access 
arrangements 

Section 4 Assesses the potential sources of flooding to the development site 
Section 5 Presents flood risk mitigation measures based on the findings of the 

assessment 
Section 6 Addresses the effect of the proposed development on surface water 

runoff  
Section 7 Presents a summary of key findings 
Section 8 Presents the recommendations 

 



Occupational Health and Wellbeing Centre, Airbus 
Flood Consequences Assessment  

 
 
 

 
 

©Weetwood  4538/FCA/Final/v1.2/2019-08-06 
www.weetwood.net 2  
 

2 PLANNING POLICY AND GUIDANCE 

2.1 NATIONAL PLANNING POLICY AND GUIDANCE 

2.1.1 Technical Advice Note 15 

The general approach of TAN15 is to set out a precautionary framework to guide 
planning decisions in areas at high risk of flooding. The overarching aim of the 
framework is, in order of preference, to: 

• Direct new development away from those areas which are at a high risk of 
flooding. 

• Where development has to be considered in high risk areas (i.e. Zone C) only 
those development which can be justified should be located in such areas.  

2.1.1.1 Justification Test 

In accordance with Paragraph 6 of TAN15 for the Justification Test to be passed it must 
be demonstrated that: 

i. Its location in Zone C is necessary to assist, or be part of, a local authority 
regeneration initiative or a local authority strategy required to sustain an 
existing settlement; or, 

ii. Its location in Zone C is necessary to contribute to key employment objectives 
supported by the local authority, and other key partners, to sustain an existing 
settlement or region; 

and, 

iii. It concurs with the aims of Planning Policy Wales (PPW) and meets the definition 
of previously developed land (PPW Fig 2.1); and,  

iv. The potential consequences of a flooding event for the particular type of 
development have been considered, and in terms of the criteria contained in 
sections 5 and 7 and appendix 1 found to be acceptable.  

 

2.1.1.2 Surface Water Drainage 

TAN15 provides an overview of the requirements for the management of surface water 
to ensure that development does not increase flood risk at the site or elsewhere.   

Paragraph 8.3 of TAN15 states that “the aim should be for new development not to 

create additional run-off when compared with the undeveloped situation, and for 

redevelopment to reduce runoff where possible. It is accepted that there may be 

practical difficulties in achieving this aim”.  

2.1.2 Welsh Government 

2.1.2.1 Climate Change Allowances for Planning, August 2016 

A consultation letter1 and supporting guidance note2 issued by Welsh Government in 
August 2016 sets out allowances for climate change for use in FCAs submitted in 
support of planning applications. 

                                           
 
1 Welsh Government consultation letter 23 August, 2016 (Ref: CL-03-16)  
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When considering new development proposals, TAN15 states that it is necessary to take 
account of the potential impact of climate change over the lifetime of development. The 
Welsh Government guidance note states that “residential development is assumed to 

have a lifetime of 100 years while a lifetime of 75 years is assumed for non-residential 

developments. To ensure future development can provide a safe and secure living and 

/or working environment throughout its lifetime, national planning policy requires 

proposals in areas of high flood risk to be accompanied by an assessment of flooding 

consequences to and from the development, taking into account the impacts of climate 

change”. 

The climate change allowances detailed within the Welsh Government guidance note are 
informed by latest available information on climate change projections and allowances 
are provided for different epochs (periods) of time over the next century.  

The guidance note should be applied to planning applications (full, outline and reserved 
matters) submitted from 1 December 2016. 

2.1.2.2 Statutory Standards for Sustainable Drainage 

From 7 January 2019, the Flood and Water Management Act 2010 (Schedule 3) requires 
new developments to include Sustainable Drainage Systems (SuDS) features that 
comply with national standards. 

New developments of more than one dwelling or where the area covered by 
construction work equals or exceeds 100 m2 require approval before construction can 
commence from the SuDS Approval Body (SAB) to ensure compliance with the SuDS 
standards. 

The SAB will also be required to adopt the SuDS unless the scheme serves only a single 
property or is a publically maintained road to which Section 41 of the Highways Act 
1980 applies. 

The statutory standards are as follows: 

Standard S1; Surface water runoff destination 

• Priority Level 1: Surface water runoff is collected for use; 
• Priority Level 2: Surface water runoff is infiltrated to ground; 
• Priority Level 3: Surface water is discharged to a surface water body; 
• Priority Level 4: Surface Water is discharged to surface water sewer, highway 

drain, or another drainage system; 
• Priority Level 5: Surface water runoff is discharged to a combined sewer.  

Standard S2; Surface water runoff hydraulic control 

1. Surface water should be managed to prevent, so far as possible, any discharge 
from the site for the majority of rainfall events of less than 5 mm. 

2. The surface water runoff rate for the 1:1 annual probability event (or agreed 
equivalent) should be controlled to help mitigate the negative impacts of the 
development runoff on the morphology and associated ecology of the receiving 
surface water bodies. 

3. The surface water runoff (rate and volume) for the 1:100 annual probability 
event (or agreed equivalent) should be controlled to help mitigate negative 
impacts of the development on flood risk in the receiving water body. 

                                                                                                                                              
 
2  https://gov.wales/docs/desh/publications/160831guidance-for-flood-consequence-assessments-climate-change-

allowances-en.pdf 
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4. The surface water runoff for events up to the 1:100 annual probability (or 
agreed equivalent) should be managed to protect people and property on and 
adjacent to the site from flooding from the drainage system. 

5. The risks (both on site and off site) associated with the surface water runoff for 
events greater than the 1:100 annual probability should be considered. Where 
the consequences are excessive in terms of social disruption, damage or risk to 
life, mitigating proposals should be developed to reduce these impacts. 

6. Drainage design proposals should be examined for the likelihood and 
consequences of any potential failure scenarios (e.g. structural failure or 
blockage), and the associated flood risks managed where possible. 

Standard S3; Surface water quality management 

Treatment for surface water runoff should be provided to prevent negative impacts on 
the receiving water quality and/or protect downstream drainage systems, including 
sewers.  

Standard S4; Amenity 

The design of surface water management systems should maximise amenity benefits.  

Standard S5; Biodiversity 

The design of the surface water management system should maximise biodiversity 
benefits.  

Standard S6; Design of drainage or construction, operation and maintenance 

1. All elements of the surface water drainage system should be designed so that 
they can be constructed easily, safely, cost-effective, in a timely manner, and 
with the aim of minimising the use of scare resources and embedded carbon 
(energy). 

2. All elements of the surface water drainage system should be designed to ensure 
maintain and operation can be undertaken (by the relevant responsible body) 
easily, safely, cost-effective, in a timely manner, and with the aim of minimising 
the use of scare resources and embedded carbon (energy). 

3. The surface water drainage system should be designed to ensure structural 
integrity of all elements under anticipated loading conditions over the design life 
of the development site, taking into account the requirement for reasonable 
levels of maintenance.  

2.2 LOCAL PLANNING POLICY AND GUIDANCE 

Flintshire County Council (FCC) adopted the Unitary Development Plan (UDP) 2000-
2015 in September 2011 which provides a framework to guide sustainable development 
and to ensure protection of the landscape and environment. 

The following policy is relevant in respect of flood risk and drainage: 

Policy EWP 17 Flood Risk 

Development which would seek to reduce the impact and frequency of flood risk to 
areas at risk of flooding will be generally supported provided: 

A. the design and character of the works is appropriate to the locality; 
B. the works do not adversely impact on interests of acknowledged nature 

conservation and recreation importance; and  
C. the works do not increase flood risk elsewhere 
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Other development within areas at risk of flooding will only be permitted where the 
Council considers that the development is justified and is satisfied that: 

A. The consequences of a flooding event can be effectively managed 
B. It would not increase the risk of flooding elsewhere 
C. Appropriate alleviation or mitigation measures have been incorporated into the 

proposal and will be available for the lifetime of the development; and 
D. It would not have any adverse effects on the integrity of tidal and fluvial flood 

defences 

2.3 CONSENTS 

An Environmental Permit for Flood Risk Activities may be required from the Natural 
Resources Wales (NRW) for work: 

• In, under, over or near a main river (including where the river is in a culvert) 
• On or near a flood defence on a main river 
• In the flood plain of a main river 
• On or near a sea defence 

Further information can be found at https://naturalresources.wales/apply-for-a-
permit/flood-risk-activities/flood-risk-activity-permits-information/?lang=en. 

If the location of an activity is on any watercourse that lies within an Internal Drainage 
District (IDD) an application will need to be made to NRW for a Flood Risk Activity 
Permit. 

Ordinary Watercourse Consent may be required from the lead local flood authority for 
work to an ordinary watercourse. Undertaking activities controlled by local Byelaws 
(made under the Water Resources Act 1991) also requires the relevant consent.  

2.4 RELEVANT DOCUMENTS 

The assessment has been informed by the following documents: 

• Preliminary Flood Risk Assessment (PFRA), FCC, June 2011 
• River Dee Catchment Flood Management Plan (CFMP), FCC, January 2010 
• Broughton Brook Viability Study, Final Modelling Report March 2008, Halcrow 
• Broughton Brook Flood Map Challenge – Additional Runs, JBA, July 2015 
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3 SITE DETAILS AND PROPOSED DEVELOPMENT 

3.1 SITE LOCATION 

The approximately 0.35 ha site is located north of Chester Road (A5104) at Ordnance 
Survey National Grid Reference SJ 344 641 as shown in Figure 1.  

 

Figure 1: Site Location 

3.2 EXISTING AND PROPOSED DEVELOPMENT 

The current site currently comprises undeveloped greenfield land. 

Proposals are for the development of an occupational health and wellbeing centre 
(Appendix A). 

TAN15 classifies general industry development as a less vulnerable land use. 

3.3 WATERBODIES IN THE VICINITY OF THE SITE 

The locations of surrounding waterbodies are illustrated in Figure 2. 

The River Dee is located approximately 2.7 km north-east of the site, and flows in a 
north-westerly direction.  

Broughton Brook is located approximately 0.98 km north-west of the site and flows in a 
northerly direction, ultimately outfalling into the River Dee. 

Higher Ferry Drain, Mold Junction Drain and Bretton Drain are also located within the 
vicinity of the wider Airbus site, approximately 1.09 km, 2.03 km and 2.13 km to the 
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north-east and east of the site respectively. All three watercourses flow in a north-
easterly direction. 

All of the aforementioned watercourses are classified as ‘main rivers’. 

 

Figure 2: Location of Waterbodies 

3.4 GROUND CONDITIONS 

National Soils Research Institute mapping3 classifies soil conditions at the site and 
within the surrounding area as ‘slowly permeable seasonally wet slightly acid but base-
rich loamy and clayey soils’. 

British Geological Survey (BGS) Surface Geology mapping4 indicates the underlying 
bedrock formation comprises ‘Kinnerton Sandstone Formation – Sandstone’, which is 
overlain by ‘Till, Devensian - Diamicton' superficial deposits. 

3.5 SITE LEVELS 

A topographic survey of the site has been undertaken and is provided in . Ground levels 
on site are shown to be in the region of 9.1 to 9.8 metres above Ordnance Datum (m 
AOD).  

LiDAR data has been used to illustrate site levels in relation to the surrounding area 
(Figure 3). 

                                           
 
3  www.landis.org.uk/soilscapes/ 
4  http://mapapps.bgs.ac.uk/geologyofbritain/home.html  
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Figure 3: LiDAR  

3.6 ACCESS AND EGRESS 

Access to the site is via an unnamed road within the Airbus site which is connected to 
Chester Road. 

The private road has levels in the region of 6.3 - 10.3 m AOD, and is at its highest at its 
junction with Chester Road. Levels along Chester Road are in the region of 8.8 - 12.0 m 
AOD within the vicinity of the site. 
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4 REVIEW OF FLOOD RISK 

4.1 FLOOD ZONE DESIGNATION 

Flood zones refer to the probability of river and sea flooding. TAN15 defines flood zones 
as follows: 

• Zone A: Considered to be at little or no risk of fluvial or tidal/coastal flooding. 
• Zone B: Areas know to have been flooded in the past evidenced by sedimentary 

deposits. 
• Zone C: Based on [the Natural Resources Wales] flood outline, equal to or 

greater than 0.1% (river, tidal or coastal). Zone C is subdivided into the 
following two zones: 

o Zone C1: Areas of the floodplain which are developed and served by 
significant infrastructure, including flood defences. 

o Zone C2: Areas of the floodplain without significant flood defence 
infrastructure. 

The flood zones are shown on the Development Advice Map. The zones do not account 
for possible future changes in flooding due to the impact of climate change or the 
presence of flood defences (although areas benefitting from flood defences may be 
indicated). 

According to the Development Advice Map (Figure 4) the site is located in Zone C1. 

 

Figure 4: Development Advice Map 
(Source: NRW website) 

 

The Flood Risk Map (Figure 5) indicates that the site is located in the 1:1,000 annual 
probability flood outline, thereby supporting the sites Zone C1 designation. 
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Figure 5: Flood Risk Map (Rivers and Sea) 
(Source: NRW website) 

4.2 HISTORICAL RECORDS OF FLOODING 

The site was not affected by any of the flood events identified within the FCC PFRA. 

The NRW historic flood outlines database5
  indicates that the site was flooded during 

1964 due to the channel capacity of the River Dee being exceeded. However, flood 
defences have since been constructed. 

4.3 TIDAL / COASTAL FLOOD RISK – RIVER DEE  

As detailed in Section 3.3 the River Dee is located approximately 2.7 km north-east of 
the site and flows in a north-westerly direction. The River Dee is tidally dominated along 
this reach and benefits from existing flood defence infrastructure. 

4.3.1 Tidal Levels  

NRW has provided the following modelled design peak still tidal levels6, including 71 
years of climate change (+CC) allowance: 

• 1:200 +CC (2090) annual probability   7.09 m AOD 
• 1:200 +CC (2090) annual probability “Upper Band” 7.21 m AOD 
• 1:1,000 +CC (2090) annual probability    7.23 m AOD 

The 1:200 +CC (2090) annual probability “Upper Band” (i.e. 95th percentile sensitivity) 
scenario affords a peak in-channel water level that is generally equal to the 1:1,000 
+CC (2090) annual probability event. As such, modelled overtopping and breach of the 
defences for the 1:1,000 +CC (2090) annual probability event will also be 
representative of the 1:200 +CC (2090) annual probability “Upper Band” scenario.  

                                           
 
5  http://lle.gov.wales/catalogue/item/HistoricFl/?lang=en 
6  River Dee node 00010108710 
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4.3.2 Modelled Flood Levels and Extents 

Weetwood has previously developed a hydraulic model of the River Dee, which has been 
utilised for a number of recent planning applications at the wider Airbus site. The model 
was subject to a full review by NRW in 2017 in relation to the FCA7 associated with the 
Airbus Single Aisle Dispatch/Inspection Facility (SADIF) application8. The hydraulic 
modelling results associated with the SADIF FCA have been analysed for the purpose of 
this report.  

It is acknowledged that the climate change allowance applied to the hydraulic modelling 
goes up to 2090, meaning only 71 years of climate chance has been accounted for. 
Using contingency allowances set out in Welsh Government guidance9 and a 
development lifetime of 75 years, the nominal allowance for the additional 4 years has 
been calculated as 0.06 m (Table 1). This has been considered in conjunction with the 
modelled outputs. 

Table 1: Climate Change Allowance 

4.3.2.1 Overtopping 

Overtopping of the existing River Dee flood defences has been assessed for the 1:200 
+CC (2090) and 1:1,000 +CC (2090) annual probability events. No flooding of the 
wider Airbus site, development area or access and egress route is expected in up to the 
1:1,000 + CC (2090) annual probability overtopping event. Whilst this does not account 
for the slight increase in flood depths for the 1:200 +CC (2094) and 1:1,000 +CC 
(2094) annual probability tidal events, given that the extents do not reach the wider 
Airbus site for the year 2090, an increase in flood levels by 0.06 m would not be 
expected to impact the site. 

4.3.2.2 Breach 

A breach of the existing River Dee flood defences has been assessed for the 1:200 +CC 
(2090) and 1:1,000 +CC (2090) annual probability events.   

The breach location shown in Figure 6 was chosen as it is considered the most likely 
breach location due to an area of low ground immediately behind the defence (Figure 

7). The breach was modelled to initiate at the peak of the first of three tidal cycles, 
which is considered to be the most appropriate in this instance. 

                                           
 
7  Weetwood Flood Consequences Assessment v1.1; Airbus SADIF Application, February 2017 
8  Flintshire County Council Planning Ref: 055730 
9  Footnote 2 

Period 
Net Sea Level Rise 

(mm/yr) 
No. of years Total Sea Level Rise 

2090-2094 14.5 4 58 
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Figure 6: Breach Location 

 

Figure 7: Breach Location LiDAR 

The modelled outputs are provided in Appendix C. These show the site and the access 
and egress route to remain flood free during the aforementioned breach scenarios, with 
the closest floodwaters being located approximately 0.48 km to the north-east of the 
site.  

Whilst this does not account for the slight increase in flood depths for the 1:200 +CC 
(2094) and 1:1,000 +CC (2094) annual probability events, the maximum flood level 
during the 1:1,000 +CC (2090) annual probability breach event on the edge of the 
flood extent is 5.40 m AOD. Given that the site has a minimum ground level of 8.9 m 
AOD, the potential increase in flood level resulting from the additional 4 years of climate 
change would not be expected to result in the site or access route becoming inundated. 
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4.4 FLUVIAL FLOOD RISK  

4.4.1 Broughton Brook 

As outlined in Section 3.3 Broughton Brook flows in a northerly direction approximately 
0.98 km to the north-west of the site. 

The Halcrow Broughton Brook Viability Study10  covers the stretch of Broughton Brook in 
the vicinity of the site. The site is located outside the modelled 1:1,000 annual 
probability outline. 

The hydraulic model of Broughton Brook was updated by JBA in 2015 as a part of the 
Broughton Brook Flood Map Challenge11 and was re-run for a number of events, up to 
and including the 1:1,000 annual probability event. The site and access route are 
located outside the model extent of the updated model (Figure 8) and therefore the 
site is not assessed as being at risk of flooding from this source. 

 

Figure 8: Broughton Brook Model Extent  
(Source: Broughton Brook Flood Map Challenge, JBA, 2015) 

4.4.2 Higher Ferry Drain, Mold Junction Drain and Brecon Drain 

As discussed in Section 3.3, Higher Ferry Drain, Mold Junction Drain and Bretton Drain 
are located approximately 1.09 km, 2.03 km and 2.13 km to the north-east and east of 
the site respectively. These drains flow away from the site and ultimately discharge into 
the River Dee. 

                                           
 
10  Broughton Brook Viability Study, Final Modelling Report March 2008, Halcrow 
11  Broughton Brook Flood Map Challenge – Additional Runs, July 2015 
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The aforementioned drains are understood to have originally received runoff from parts 
of the Airbus facility to the north. However, as part of the development of the Airbus 
site surface water from this area is now discharged into the onsite surface water 
drainage system, with the former inlet to the drainage ditch network now being blocked 
off. 

Given the limited catchment area of the drains, the capacity of the channels and the 
distance from the site, the drains are not considered to pose a risk of flooding to the 
proposed development site. 

4.5 FLOOD RISK FROM SURFACE WATER  

The Surface Water Flood Risk map (Figure 9) indicates the site is at very low to low 
risk of surface water flooding.   

 

Figure 9: Surface Water Flood Risk 
(Source: NRW Website) 

Dŵr Cymru Welsh Water (DCWW) has advised12
 that it does not hold any records of 

sewer flooding in the general area.   

4.6 FLOOD RISK FROM RESERVOIRS, CANALS AND OTHER ARTIFICIAL SOURCES 

There are no canals or other impounded waterbodies located within the immediate 
vicinity of the site. The Reservoir Flood Risk map indicates that the site is not at risk of 
flooding from such sources. The site is therefore not assessed to be at risk of flooding 
from reservoirs, canals or other artificial sources. 

4.7 FLOOD RISK FROM GROUNDWATER  

According to the BGS Groundwater Flooding Hazard map (Figure 10) the susceptibility 
to groundwater flooding is low to moderate. 

                                           
 
12  Email from Henry Jones-Hughes DCWW to Weetwood dated 21 April 2017. 
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However, as detailed in Section 3.4 ground conditions at the site and within the 
surrounding area are described as ‘slowly permeable seasonally wet slightly acid but 
base-rich loamy and clayey soils’. In light of this the propensity for groundwater 
flooding may therefore be considered to be low. 

 

Figure 10: Groundwater Flooding Hazard Map 
 (Source: Findmaps) 
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5 FLOOD RISK MITIGATION MEASURES 

 

The site is not considered to be at risk of tidal flooding from the River Dee as a result of 
either overtopping or breach of the existing flood defences in up to the 1:1,000 +CC 
(2094) annual probability event. The site is also located outside the modelled fluvial 
flood outlines associated with Broughton Brook and is not considered to be at risk from 
the other fluvial watercourses in the area. As such no specific flood risk mitigation 
measures are considered necessary.  

Recognising the above, any modifications to site levels will also have no impact on flood 
risk elsewhere. There may be a residual risk of flooding from groundwater and surface 
water; however, this should be addressed through the implementation of the surface 
water drainage strategy (refer to Section 6). 
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6 SURFACE WATER MANAGEMENT 

 

On site surface water management proposals have been prepared by Mott MacDonald. 
Details in this respect have been submitted separately in support of the planning 
application.  
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7 SUMMARY 

 

This report has been prepared on behalf of Axis PED Ltd and relates to the proposed 
development of an occupational health and wellbeing centre at the Airbus site in 
Broughton.    

According to the Flood Risk Map (Rivers and Sea) the proposed development is located 
within the 1:1000 annual probability flood outline and is therefore defined by TAN15 as 
being situated within Zone C1. 

The consequences associated with both overtopping and breach of the River Dee 
defences have been modelled for the 1:200+CC (2090) and 1:1,000+CC (2090) annual 
probability events. This indicates that no flooding of the site is expected. An additional 4 
years of climate change would also not be expected to cause flooding of the site. 

The site lies outside the model flood extent of Broughton Brook and as such is not 
considered to be at risk of flooding from this source. The site is also not considered to 
be at risk from Higher Ferry Drain, Mold Junction Drain and Bretton Drain.  

The site is not at risk of flooding from reservoirs, canals or other artificial sources. 

The site is considered to be at moderate risk of flooding from groundwater and very low 
risk from surface water. 

Access and egress will be provided by an unnamed road within the Airbus site, which is 
connected to Chester Road. No flooding of the access is expected in up to the 1:1,000 
+CC (2094) annual probability tidal breach event or in a 1:1,000 annual probability 
fluvial event. 

Given that the site is not considered to be at flood risk from tidal or fluvial sources, any 
modifications to site levels will have no impact on flood risk elsewhere. 

Any residual risk of flooding from groundwater and surface water will be addressed by 
the surface water management arrangements proposed by Mott Macdonald. 
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8 RECOMMENDATIONS 

 

This report has demonstrated that the proposed development may be completed in 
accordance with the requirements of planning policy subject to the following: 

• The detailed drainage design submitted in support of the planning application or 
to be approved by the local planning authority prior to the commencement of 
development  
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APPENDIX A: Development Proposals 
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APPENDIX B: Topographic Survey 
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APPENDIX C: Model Output Plots - Breach 
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