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1 EXECUTIVE SUMMARY  

 This report documents the approach taken to assess sources of flood risk to the 
A585 Windy Harbour to Skippool Improvement Scheme (“the Scheme”) and to 
quantify any flood risk impacts of the proposals. The Scheme is located to the south 
of the estuary of the River Wyre and crosses a number of tributaries of the Wyre, 
including the main river Main Dyke and Horsebridge Dyke, as well as several 
ordinary watercourses. 

 The Environment Agency Flood Map for Planning (Rivers and Sea) shows that the 
majority of the Scheme is located in Flood Zone 1. However, a small portion of the 
Scheme is located in Flood Zone 3 (when the presence of flood defences is ignored, 
land with a 1 in 100 (1%) or greater chance of flooding each year from rivers; or with 
a 1 in 200 (0.5%) or greater chance of flooding each year from the sea). Flood 
defences, comprising raised walls/embankments and flap gates, are present and 
these provide protection against fluvial and tidal flooding. 

 With regard to flood risk vulnerability, the Scheme is classified as Essential 
Infrastructure. The location of this type of development is deemed appropriate in 
Flood Zones 1, 2 and 3, subject to satisfaction of the National Planning Policy 
Framework Exception Test in Zone 3. Environmental assessments have 
demonstrated the wider sustainability benefits of the Scheme, satisfying part 1 of the 
Exception Test. The findings of this assessment help demonstrate that, within the 
design constraints of tying into the existing road network at each end, the Scheme 
would in the majority be flood free over its development lifetime. Also and that the 
Scheme would make a contributioncontribute to reducing flood risk overall 
(Exception Test Part 2). 

 The assessment has considered flood risk from a range of possible sources, namely 
river flooding, flooding from tides, surface water and groundwater flooding, as well 
as flooding from reservoirs, canals and other artificial sources. The assessment has 
used published data sources, as well as the results of bespoke hydraulic and 
hydrological modelling studies to quantify river and tidal flood risk. Consultation with 
the Environment Agency and Lead Local Flood Authority (Lancashire County 
Council) has been ongoing during the preparation of this report and assessment 
methodologies have been agreed with the Environment Agency.  

 The assessment has concluded that there is limited risk of flooding from groundwater 
and artificial sources. Land within the study area is also, mostly, at very low risk of 
surface water flooding. Implementation of a suitable surface water drainage strategy 
would manage rainfall runoff to ensure that the risk from surface water flooding would 
not increase across the Scheme. A suitable drainage design would be implemented 
to ensure that there would be no increase in surface water run-off from the Scheme 
to the local land drainage system and that there would be no increase in third party 
flood risk from this source. 

 Rivers and the tidal Wyre have been identified as the primary sources of flood risk to 
the Scheme, warranting detailed assessment. A linked 1D-2D model of the 
Horsebridge Dyke and Main Dyke was developed to quantify baseline fluvial flood 
risk and to enable an assessment of the potential impacts of the Scheme on this 
baseline status. The model represents open channel and culverted reaches of these 
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watercourses, as well as key hydraulic structures and their floodplains. 
 

 Model results have demonstrated that the Scheme is not at risk of fluvial flooding 
from the Main Dyke or the Horsebridge Dyke. Modelled design events have included 
a range up to and including the 1% (1 in 100) annual chance flood, inclusive of 70% 
uplift in peak flow as an allowance for climate change.   

 Incorporating the Scheme into the model demonstrates that replacing the existing 
Skippool Bridge culverts with a 12.5m clear span bridge significantly reduces 
upstream flood extents in all modelled events. The flow regimes of these 
watercourses are subject to tide locking when high water levels in the Wyre Estuary 
prevent them from freely discharging. Tide locked conditions have also been 
modelled and results demonstrate that the Scheme is not at risk of flooding. 
Furthermore, the Scheme does not increase flood risk to third parties during either 
the free discharge or a tide locked scenarios. 

 The preferred construction methodology for the Scheme necessitates that the 
road embankment is built before work to increase the capacity of the A585 crossing 
of the Main Dyke is commenced. Modelling of this scenario indicates that only minor 
increases in flood levels and extents would occur during smaller, more commonplace 
events and that these increases are constrained to open fields, rather than impacting 
any existing property or infrastructure. These effects would be mitigated through 
design, by provision of temporary compensatory storage on the right bank of the 
Main Dyke, immediately to the north of the A586.   

 A qualitative assessment of flood risk from the Pool Foot Creek, which is crossed 
by the Scheme towards its eastern end, also indicates that the Scheme would not 
be at risk of fluvial flooding from this source. 

 An Environment Agency 2D only model of the River Wyre Estuary was 
enhanced and used to assess both the risk of tidal flooding to the Scheme and any 
change in tidal flood risk to third parties resulting from the Scheme, assuming that 
existing flood defences on the Wyre remain in place. Model results show that 
immediately east of Skippool Junction the Scheme is at risk of tidal flooding during a 
0.5% AEP event with and without an allowance for climate change (based on the UK 
Climate Impacts Programme 2018 predictions). When climate change is considered 
baseline flood risk depths in the order of 9700mm are predicted locally. There are 
significant design constraints linked to the need for the Scheme having to tie in to 
the existing road network., Tto protecting this small part of the Scheme from flooding 
during this extreme event, . Iit is considered that there is no practicable mitigation to 
protect the Scheme that would not cause detriment to flood risk on third party land. 
With the Scheme in place, during the 0.5% AEP event there is a small localised 
benefit in terms of a reduction in flood risk to an small area of existing residential 
development to the south east of Skippool Junction. This is due primarily to the 
inclusion of a dwarf wall along the eastbound carriageway of the A585 immediately 
to the east of Skippool Roundabout which limits the volume of water overtopping the 
road and flooding areas to the south. When climate change allowance is included 
the Scheme is predicted to increase baseline flood depths locally by up to 10cm. 
Although baseline flood depths are increased, changes in flood extents are negligible 
due to the nature of the topography. The increase in the context of baseline 
floodwater depths of over up to 1m is relatively small.  
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 Residual tidal flood risk would be managed through notifying road users 
via appropriate signage and social media, giving warnings, and where necessary 
enforcing road closures, implemented using intelligence provided by the 
Environment Agency flood warning service. Procedures and protocols are This is set 
out in the draft Flood Warning and Evacuation mergency Plan, included as an 
appendix to the outline Construction Environmental Management Plan (document 
reference TR010035/APP/7.2 – Rev 1).. This commitment is included in the Record 
of Environmental Actions and Commitments (document reference 
T010035/APP/7.3). 

 This FRA, and the detailed modelling assessments that have informed it, 
haves been reviewed by the Environment Agency. The comments received and 
initial responses to them are detailed in Appendix B and F.   
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2 INTRODUCTION 

 Background 

 Arcadis Consulting (UK) Ltd (Arcadis) has been commissioned by Highways England 
(HE) to undertake a Flood Risk Assessment (FRA) to inform the design and 
Environmental Impact Assessment (EIA) of the proposed A585 Windy Harbour to 
Skippool Improvement Scheme, in Lancashire (hereinafter referred to as the 
Scheme). The Scheme is described in Section 32.2. 

 The Environment Agency (EA) Flood Map shows that parts of the alignment of the 
Scheme are located in Flood Zone 3 (high probability of flooding). In line with the 
requirements of the National Networks National Policy Statement (NN NPS)1 and the 
supporting National Planning Policy Framework (NPPF)2, all proposals for new 
development in Flood Zone 3 should be accompanied by a site-specific FRA.  

 This report documents the approach taken to assess sources of flood risk to the 
Scheme and to quantify any flood risk impacts of the proposals. The findings of the 
assessment have both informed Scheme design and flood risk mitigation 
requirements.  

 Scope of Works 

 The agreed scope of works comprises the following tasks: 

 Consult with the EA and Lancashire County Council, in their role as Lead Local 
Flood Authority (LLFA), to obtain baseline flood risk information, including the 
EA 1D hydraulic models of the Main Dyke and Horsebridge Dyke and the 2D 
tidal model of the River Wyre 

 Appraise relevant documents and data (e.g. Strategic Flood Risk Assessment, 
Local Flood Risk Management Plan, EA Product 4 Data Pack) 

 Use existing information to qualitatively assess flood risk from surface water, 
groundwater and artificial sources 

 Update existing EA models of the Main Dyke and Horsebridge Dyke to produce 
a linked 1D/2D domain hydraulic model and update the design flow hydrology 
for subject watercourses for input into model 

 Use the model to define baseline flood risk in the study area from fluvial flood 
events, including the tide locked scenario 

 Enhance the existing EA Wyre tidal model to include watercourse and structure 
details in the vicinity of the Scheme and use the model to define baseline flood 
risk in the study area from tidal flooding 

 Incorporate the proposed Scheme into the river and tidal models in order to 
quantify any flood risk impacts and mitigation requirements both during 
construction and on completion of the Scheme 

 Prepare an FRA report to illustrate the findings of the study 

 

                                                           
1 National Networks National Planning Statement (Department for Transport, 2014) 
2 National Planning Policy Framework (Communities and Local Government, 20198) 
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 Terminology 

 Flood risk is a product of both the likelihood and consequences of flooding. 
Throughout this report, flood events are defined according to their likelihood of 
occurrence. Floods are described according to an ‘annual chance’, meaning the 
chance of a particular flood occurring in any 1 year. This is directly linked to the 
probability of a flood. For example, a flood with an annual chance of 1 in 100 (a 1 in 
100 chance of occurring in any 1 year on average), has an annual exceedance 
probability (AEP) of 1%. 

 Limitations 

 This report has been informed by a number of data sources which Arcadis believe to 
be trustworthy. However, Arcadis is unable to guarantee the accuracy of information 
provided by others. The report is based on information available at the time of writing. 
Further details regarding the modelling assumptions and limitations are included in 
Section 7.7. 
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3 BACKGROUND 

 Site Location  

 The A585 is a single carriageway trunk road, which provides the only viable access 
from the motorway network, in particular the M6 and M55, into Fleetwood and 
surrounding urban areas in west Lancashire. As a result, the A585 suffers from 
congestion, in particular during peak travel times. The congestion is particularly 
severe at the A585/A586 signalised junction (Little Singleton) and the A585/A588 
signalised junction (Shard Road).  

 The Government’s Autumn Statement in 20143 identified the need for an 
Improvement Scheme along the A585 between Windy Harbour and Skippool to 
ameliorate the impact of traffic on the route between these 2 locations, illustrated in 
Figure 1Figure 1Figure 1.  

Figure 1: Site Location Plan (Contains Ordnance Survey data © Crown copyright 
and database right 2016) 

 

 Proposed Development  

 The general arrangement of the Scheme is shown on document 2.5 (document 
reference TR010035/APP/2.5). The A585 Windy Harbour to Skippool Improvement 
Scheme (“the Scheme”) consists of:  

 A 4.85km (3 miles) long dual 2-lane carriageway bypass from Windy Harbour 
Junction to the Skippool Junction 

 Four new junctions including: conversion of Skippool Junction to a traffic signal-
controlled crossroads with A588 Breck Road and B5412 Skippool Road; 

                                                           
3 https://www.gov.uk/government/topical-events/autumn-statement-2014 
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Skippool Bridge Junction in the form of a 3-arm traffic signal-controlled junction 
with the existing Mains Lane; Poulton Junction in the form of a signal-controlled 
crossroads connecting the new bypass to A586 Garstang Road East and 
modification to Little Singleton Junction (also known as Five Lane Ends) to 
accommodate U-turning traffic including buses. Between Skippool Bridge 
Junction and Poulton Junction the bypass is on embankment. East of Poulton 
Junction through to east of Lodge Lane the bypass is mostly in cutting 

 Three new major structures including: replacement of Skippool Bridge; Lodge 
Lane Bridge and Grange Footbridge 

 Alterations to the existing road network on completion of the bypass include: 
detrunking the A585 between Skippool Bridge Junction and the end of 
Garstang New Road east of Little Singleton; applying a reduction in speed limit 
to 30mph and providing a combined footway/cycleway along Mains Lane 
between Shard Road Junction and Little Singleton; altering Garstang New 
Road east of Little Singleton to allow restricted access to farmers’ fields and 
provide a shared footway/cycleway route between Windy Harbour Junction and 
Little Singleton; applying a reduced speed limit of 30mph along Garstang Road 
East between the proposed Poulton Junction and Little Singleton and 
upgrading the lighting along Mains Lane and Garstang Road East 

Figure 2: Scheme Proposals and Constraints (Contains Ordnance Survey data © 
Crown copyright and database right 2017) 

 

A description of the key elements of the Scheme which impact on flood risk, and 
how the impacts have been assessed is included in the Appendix B.Modelling 
Annex. 

Design Life 

 The design life of the different components of the Scheme varies; these components 
would be repaired or replaced as they approach their normal design life. Examples 
include: 

 Road surfacing would be removed and replaced after between 10 to 20 years; 

 Steel safety fences would typically be replaced after 25 years; 
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 Lighting columns, road signs and traffic signals would be replaced after 
between 25 and 30 years; 

 Electrical cables for lighting, signs and traffic signals would be replaced after 
typically 30 years; 

 Drains, chambers and culverts may need repairs after 40 years but these would 
normally not require full replacement; and 

 Structural concrete and steelwork for bridges and retaining walls have 
extended design lives of up to 120 years. 

  

 Therefore the maximum, best case design life is estimated at 120 years. 

 

 Catchment Description 

The Scheme is located to the south of the estuary of the River Wyre, as illustrated 
in  

 

 

 

 Figure 3Figure 3Figure 3. The River Wyre is designated by the EA as mMain 
rRiver and, rising in the Forest of Bowland in central Lancashire, follows a southerly 
then westerly flow path, becoming tidally influenced below the weir at St Michael’s. 
The tidally influenced reach of the river drains a catchment area of approximately 
320km2 and the river discharges into the Irish Sea at Fleetwood.  

Tributaries of the Wyre are crossed by the Scheme. The Main Dyke is not a 
naturally occurring watercourse having been constructed to aid drainage of 
neighbouring farmland in the 18th or 19th Century. The Main Dyke is 
approximately 10.6km in length and drains into the Wyre via the Skippool Creek 
(see  

 

 

 

 Figure 3Figure 3Figure 3), with gates operated to limit the upstream propagation 
of the tide. This watercourse is a designated Mmain rRiver and has a catchment 
extending from Marton Mere in Blackpool covering an area of approximately 30km2. 
The watercourse has a very limited gradient and during dry weather periods localised 
ponding of water can be observed throughout its length. The Dyke is also reported 
to be subject to siltation and vegetation overgrowth, and the hydraulic regime is 
generally controlled by a relatively large number of road and rail crossings of varying 
length and geometry4.  

 The Horsebridge Dyke also drains to the Skippool Creek / Wyre estuary via a flap 
                                                           
4 River Wyre, River Brock, Main Dyke & Horsebridge Dyke Flood Risk Mapping Investigation (Atkins, 2003) 
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having occurred in the area of the Scheme.  

 The SFRA9 documents a flood event dating to winter 1998 when a large tree 
bough jammed in the tidal door on the Main Dyke and a road gully discharging to the 
Main Dyke was also without a flap as the casing had corroded. During this event 
there was flooding of the A585 carriageway, the garage/service station adjacent to 
Skippool Bridge and the gardens of properties in the local area.  

 During public consultation events, held in September 2016, the issue of flooding 
of agricultural land adjacent to the Main Dyke was raised. , with iIt was reported that 
adjacent fields are prone to accumulating standing water during the winter months, 
due to waterlogged soil conditions. Further to the east, a landowner in the vicinity of 
the Pool Foot Creek reported that during periods of substantial rainfall combined with 
a high tide, his lower fields adjacent to the Wyre Estuary can experience flooding 
due to tide locking of the watercourse.   

 

 

 

Defences 

 Information on local flood defences has been collected from the EA and from an FRA 
report prepared for a proposed residential development scheme in the Main Dyke 
catchment, off Garstang Road East in Poulton-le-Fylde10. Flood defences providing 
protection against fluvial and tidal flooding are illustrated in Figure 4Figure 4 and 
described below.  
  

                                                           
9 Strategic Flood Risk Assessment (Wyre Council, 2007)  
10 Garstang Road East Flood Risk Assessment and Drainage Strategy (Ironside Farrar Limited, 2015) 
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Figure 5: Tidal Gates at Main Dyke Outfall to Wyre Estuary (Source: Arcadis, 
2017) 

 

 The Skippool Tidal Sluice is owned and maintained by the EA not 
HEHighways England. The Scheme will not result in a change to this current 
arrangement. 

 Upstream of the A585 bridge there are no continuous defences alongside 
the Main Dyke. Neighbouring fields and properties are vulnerable to flooding if the 
water levels exceed around 5m AOD. Small wooden doors on the upstream side of 
the existing A585 bridge (as shown inn Figure 6 FifureFigure 6) are now virtually 
obsolete as the new flap gates downstream control the downstream levels. 
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Figure 6: Tidal Gates at existing A585 Bridge (Source: Arcadis, 2017) 

 

 The Horsebridge Dyke passes beneath the A585 at Skippool roundabout 
via the Skippool Clough culvert. The EA Horsebridge Dyke hydraulic model states 
that this culvert has a diameter of 1.7m. However, survey data obtained as part of 
the A585 Scheme indicates that the first 20.7m of the culvert has a diameter of 1.6m 
and the following 43.8m run has a diameter of 1.52m. A final 1.6m diameter section 
21m in length discharges to Skippool Creek via a flap valve, illustrated in Figure 
7Figure 7Figure 7. This provides protection against tides propagating upstream.  

Figure 7: Skippool Clough Culvert (Source Arcadis, 2017) 
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Tidal Defences 

 Raised defences along the Wyre Estuary were built or improved in the 
1980s. In the study area, defences comprise flood walls and embankments which 
are maintained by the EA. Review of the EA’s asset database for the area shows 
that the Standard of Protection (SoP) offered by these structures ranges from 25 
years in the immediate vicinity of the Main Dyke and Horsebridge Dyke, to 50 years 
at the Windy Harbour Holiday Park some 3.5km to the east. Located in Ssub-area 5 
(Wyre Urban), the EA Catchment Flood Management Plan sets out a preferred policy 
of continued maintenance of existing defences and major assets to their current 
standard, taking action to improve them to an appropriate standard where they fail 
to meet target conditions. 
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 Application of the Sequential Test and Exception Test 

Sequential Test 

 The aim of the Sequential Test is to steer development to areas of lowest flood risk 
and should demonstrate that alternative locations in areas of lower flood risk have 
been considered first. Three route corridors were considered during optioneering 
stages of the project, online, southern and northern corridors. Five options were 
identified for the southern corridor, while 2 options were identified for both the 
northern and online corridors. A total of 9 options were therefore considered.   

 During the options stage, Environmental Assessment Reports (EARs) were prepared 
which assessed the options in accordance with the Design Manual for Roads and 
Bridges Volume 11 (DMRB). The EARs provided an assessment of air quality, 
cultural heritage, landscape effects, noise, biodiversity, geology and soils, road 
drainage and the water environment, people and communities and materials. The 
conclusions of the assessments within the EARs informed sifting workshops to 
determine a preferred route. Through this process it is demonstrated that the 
Scheme has thoroughly considered alternatives in line with the requirements of the 
Sequential Test.   

Exception Test 

 The Scheme provides the greatest potential to unlock growth potential in the area, 
offers the best journey times and is considered to improve the overall experience for 
road users. Environmental assessments undertaken to date have also demonstrated 
the wider sustainability benefits of the Scheme, satisfying part 1 of the Exception 
Test.  

 The findings of this FRA help demonstrate that the development would be safe for 
its lifetime and that the Scheme would make a contributioncontribute to reducing 
flood risk overall (Exception Test Part 2). 

 Therefore, it is asserted that the Scheme passes the Exception Test. 
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 Figure 9Figure 9 and a summary of the adopted flow estimates are provided in 
Table 5. 
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 Baseline Tidal Modelling 

Supplied River Wyre Model 

 The River Wyre tidal model (defended and undefended) was developed by JBA 
Consulting and submitted to the EA in 2015. This model was supplied to Arcadis for 
use in this FRA. Results from the JBA modelling were used to assess the defended 
and undefended flood risk to the Scheme in the vicinity of Pool Foot Creek, whereas 
results from the enhanced tidal model (see below) were used to assess the flood risk 
to the Scheme as it crosses the Main Dyke floodplain. This decision was made as 
the interaction between the Scheme and the tidal flood extents is very minimal at 
Pool Foot Creek compared to the interaction across the Main Dyke floodplain. 

Tidal Model Enhancements 

 The supplied tidal model was reviewed as part of this FRA and it was noted that, 
for the most part, channels and structures in the vicinity of the Scheme were not 
modelled explicitly in the tidal model. Whilst this is acceptable for the purposes for 
which the tidal model was developed, in order to assess in more detaildetail, the 
impact of the Scheme on tidal flood risk, a number of enhancements were made, as 
described in the Modelling Annex.  

 Option Modelling (Fluvial and Tidal Models) 

 The Scheme, as illustrated in Figure 2Figure 2Figure 2Figure 2, has been 
assessed. The Scheme would impact both the Main Dyke floodplain and the existing 
A585 crossing of the Main Dyke at Skippool Bridge. Changes to both the 1D and 2D 
domains were made to represent this. The following elements of the Scheme were 
schematised in the option flood models: 

 Proposed Skippool Bridge Main Dyke crossing (1D domain) 

 Replacement ofImprovements to the Skippool Clough Culvert on the 
Horsebridge Dyke (1D domain) 

 Proposed A585 embankment (2D domain) 

 Proposed wetland area (2D domain) 

 Proposed temporary floodplain compensation areas 

 Proposed dwarf wall along the eastbound carriageway east of Skippool 
Roundabout to maintain road crest levels in line with the existing A585 (Section 
9.1. 

 Full details on how these elements were included in the hydraulic modelsling are 
provided in the Modelling Annex. 

 .  
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7 MODELLING RESULTS 

 Fluvial Flooding 

 Eleven design events have been assessed as part of this FRA; 50% AEP, 20% AEP, 
10% AEP, 5% AEP, 2% AEP, 1.33% AEP, 1% AEP, and 0.1% AEP fluvial floods, all 
in combination with a mean high water springs (MHWS) tidal condition. Climate 
change was assessed by adding 30%, 35% and 70% to the 1% AEP flows. 

 Baseline flood extents are shown in Appendix D, Figures D1 – D11. Results 
demonstrate that although the Scheme is proposed in an area currently predicted to 
be at risk of flooding, by increasing the capacity of the existing A585 crossing as part 
of the Scheme proposals, upstream flood extents are reduced. ThereforeTherefore, 
the Scheme is not at risk of flooding for any of the design events assessed. 

 Difference grids which show the impact of the Scheme on flood extents and levels 
are shown in Appendix D, Figures D12 to D22. These show that the Scheme 
proposals reduce flood depths and extents upstream of the A585 for all modelled 
events. There are increases in flood levels on the Main Dyke downstream of the 
A585 and upstream of the Skippool tidal gates resulting from additional water 
passing through the A585 bridge which cannot then pass as rapidly through the tidal 
gates. However, flood extents are not increased as a result. There is a negliglible 
change (less than 1cm across all modelled events) in fFlood levels on the 
Horsebridge Dyke downstream of the Skippool Clough culvert.  For all events 
assessed, peak water levels remain in channel and no increases inare also 
increased due to the upsizing of the culvert beneath the roundabout f. Flood extents 
are not increasedpredicted due to the topography of the channel in this location. The 
increase in flood levels extends upstream on the Horsebridge Dyke between the 
A585 and the Main Dyke confluence during the 1% AEP plus 70% for climate change 
event. 

 An assessment was carried out to ensure that the proposed development was not at 
increased risk of flooding over its lifetime, as described in Section 3, due to climate 
change. , this used the 3Three climate change scenarios have been modelled, 
uplifting peak fluvial inflows as described in Section 3 for thein the 1% AEP event by:  
+30%, +35% and +70% fluvial inflows. Figures D8, D9 and D10 in Appendix D show 
that for all allowances assessed the Scheme is not predicted to be inundated. 

 Impact of Tide Locking on Fluvial Flood Levels 

Methodology 

 The EA has requested that the impact of the tide locking of the outfalls on the 
Horsebridge Dyke and Main Dyke be assessed. Tide locking of the outfalls is 
predicted to occur when water levels in the Wyre rise above the water levels on the 
upstream side of these outfalls.  

 Details on how the tide locking impacts on upstream water levels in the Horsebridge 
Dyke and Main Dyke were modelled are included in the Modelling AnnexAppendix 
B. ppendix.  
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Tide Locking Results 

 The results from the 22 modelled runs are discussed below. Section 7.1 identifies 
that the replacement of the existing culverts at the A585 crossing (Skippool Bridge) 
with a clear span bridge has a significant impact on flood extents along the Main 
Dyke. Figure 11Figure 11Figure 11Figure 19 shows flows through the tide locked 
sluice for the 1% AEP baseline and option model runs. It illustrates that the proposed 
structure allows greater flow through the tidal flaps once the sluice has reopened 
following a drop in tidal levels in the Wyre. An increase in flow through the tidal gates 
allows the reach upstream of the Main Dyke flaps to drain down faster. 

Figure 11111119: Main Dyke Tidal Flap Flow Hydrograph 
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 Figure 12Figure 20 shows the water level profile along the Main Dyke for the 1% 
AEP tide locked baseline, 1% AEP tide locked ‘with Scheme’ and the 1% AEP 
MWHS MHWS baseline. The tide locking mechanism is shown to increase water 
levels by a maximum of 1.12m immediately upstream of the tidal flaps for the 
baseline scenario. When comparing the 2 tide locked scenarios, water levels are an 
average of 160mm lower for the ‘with Scheme’ run. Water levels remain unchanged 
for the Horsebridge Dyke from the tide locked ‘with Scheme’ run when compared 
against the tide locked baseline. 
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Figure 12121220: Main Dyke: Impact of Tide Locking 

 

 

 Impacts on the Scheme during a tide locked scenario have been reviewed for all 
design events assessed. The flood extents for baseline and ‘with Scheme’ models 
are included in Appendix D Figures D314 to D414. The results indicate that the 
Scheme is not at risk of fluvial flooding during any of the modelled tide locked 
scenarios. The flood waters do not overtop the proposed Scheme embankment or 
the proposed Scheme crossing of the Main Dyke. 

 These figures also demonstrate that during the tide locked scenario, flood extents 
are reduced for the ‘with Scheme’ model and hence, the Scheme does not have a 
detrimental impact on flood risk to the surrounding area. 
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floodwater is pushed to the west and overtops the A585 immediately to the west of 
Skippool Roundabout. Figure 15Figure 15Figure 15 shows the flow hydrograph for 
a plot output line positioned to the west of Skippool Roundabout. 
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Figure 161617: 1% AEP Comparison of Flows Downstream of Skippool Bridge 
(MAIN02 0147) for the Baseline and Option Model Runs 

 
 

Figure 21: 1% AEP Comparison of Flows Downstream of Skippool Bridge 
(MAIN02_0147) for the Baseline and Option Model Runs 

 

 Modelled peak water levels for all assessed events up to and including the 1% 
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Figure 171718: Proposed Ssurface Wwater Ddrainage Ppond (shown in green) 

 

Tidal Flood Risk 

 Table 8Table 8Table 8Table 10 summarises the modelled tidal levels which are 
available to inform the assessment of flood risk to the Scheme, in both defended and 
undefended scenarios. The assessment focuses on three locations, where the 
Scheme as it crosses the Main Dyke floodplain between Garstang Road and Mains 
Lane, the area,  east of Skippool Junction and thirdly to the  west of Windy Harbour 
Junction (immediately to the south of Pool Foot Creek). In summary, the Scheme is 
not at risk of tidal flooding where it crosses the Main Dyke floodplain. However, it is 
at risk of flooding east of Skippool Junction during a 0.5% AEP event (with and 
without an allowances for climate change) in a defended and undefended scenario. 
The Scheme is also at risk of shallow flooding west of Windy Harbour Junction during 
a 0.5% AEP event (inclusive of an allowance for climate change), for the undefended 
scenario only. 

Table 8Table 810: Modelled Tidal Flood Levels and Risk to the Scheme 
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 Construction Phase Flood Risk 

Construction Sequence 

Assessment of Impacts on Flood Risk 

 The proposed widening of the existing A585 crossing has been demonstrated to 
reduce baseline flood extents on the Main Dyke. However, the programme of works 
for the Scheme construction requires that the embankment is in place before works 
are carried out to the bridge. Therefore, an assessment of the impact of the Scheme 
(embankment only, no bridge widening) has been carried out. The resulting changes 
in baseline in flood levels and extents are illustrated in Figures D23 to D330 in 
Appendix D. 

 For the 50% AEP flood, no change is observed as there is negligible out of bank 
flooding, none of which extends as far as the proposed Scheme embankment.  

 In the 20% AEP flood, a minor reduction in flood levels to the east of the proposed 
Scheme embankment is observed. This is due to the proposed culverts under the 
Scheme embankment providing a slight restriction on flow compared to the baseline, 
open channel condition. 

 During the 10% AEP event, small increases in flood levels and extents are observed 
however, these are constrained to areas of open land in close proximity to the 
Scheme. 

 During the 5% AEP flood, increases in flood levels across the Main Dyke floodplain 
are observed. However, only small increases in flood extents occur on areas of open 
fields between the Main Dyke and the Scheme embankment, approximately 1km 
upstream of the A585.  In addition, there are very small increases in flood extent on 
open fields between the Main Dyke and The Breck Primary School. 

 During the 2% AEP event, increases in flood levels across the Main Dyke floodplain 
are observed. Increases in flood extents occur in open fields on the left bank of the 
Main Dyke behind Little Poulton Lane. A natural depression in the topography 
controls the extent of flooding in this location. 

 
 

 A similar pattern of impacts is observed for the 1.33% AEP flood. However, during 
this event flood extents increase marginally along Fouldrey Avenue outside The 
Breck Primary School. 

 During the 1% and 0.1% AEP events, increased flooding in both the baseline and 
‘with Scheme embankment’ models limits the relative increases in flood levels. 
However, increases in flood extents are observed in line with the 1.33% AEP flood. 

 During the 1% AEP inclusive of both 30% and 35% for climate change events, 
widespread flooding in the baseline situation limits the relative increases in both flood 
level and extent. Notable increases in flood extents occur in the vicinity of Royston 
Road and Kevin Avenue. 

 For the 1% AEP plus 70% for climate change, flooding from the Main Dyke 
reaches the Horsebridge Dyke and hence impacts are observed within the floodplain 
of the Horsebridge Dyke. Increases in flood extents occur predominantly in open 
fields opposite Skippool Avenue. 
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 In summary, for the smaller magnitude events that would generally be 
considered to be more likely to occur during the relatively short duration of the 
construction phase, the impact of building the Scheme embankment prior to 
widening the A585 crossing is minimal. Impacts on third parties are, in the main, 
constrained to open fields rather than property, with the latter only observed in the 
higher magnitude, less probable, events.  

 Based on these model results, the EA were consulted on the flood risk 
associated with the construction phase and confirmed that mitigation would be 
required to ensure that increases in flood risk to third parties were minimised for all 
events up to and including the 1% AEP plus 30% for climate change flood event. 
Paragraphs 6.5.13 7.5.13 to 1.1.107.5.17 6.5.15 discuss the work carried out to 
assess mitigation requirements.  

Mitigation 

 An area of land on the right bank of the Main Dyke immediately 
downstream of the A586 has beenwas identified as having potential to accommodate 
temporary floodplain storage to offset that removed by the road embankment during 
construction. Information on how the floodplain compensation storage was included 
incorporated within in the model is included in the Modelling Annex.  

 Model results for this scenario demonstrate that the provision of 
compensation storage in this location reduces the increases in flood risk to third 
parties (Figure D47 in Appendix D).  

 The design and construction of the proposed floodplain compensation 
areas must will adhere to the following requirements: 

 Submission of a Flood Risk Activity Permit (FRAP) for all wWorks within 16m 
8m of the top of the Main Dyke bank will require a Flood Risk Activity Permit 
(FRAP); 

 Retention of an 8m wide (as a minimum) unrestricted buffer zone to allow future 
Aaccess to the Main Dyke for EA maintenance vehicles and staff must be 
maintained; 

 Maintenance of the structural integrity of the Main Dyke banks; 

 Maintenance, as far as is practicable, of existing Main Dyke bank levels with 
Appropriate levels must be maintained along the channel banks and any 
sudden changes in elevations avoided; and 

 The Design and implementation of design must ensure that a mechanism for 
draining down the compensation areas following a flood event is in place. This 
wshould ensure that the full storage volume is available should a further flood 
event occur. 

 Theis temporary compensation storage area is illustrated mitigation measure and 
the associated requirements are included as work items 98, 109, 110 and 111 on the 
Works Plans (document reference T010035/APP/2.3). Furthermore, the above 
design and construction requirements is information isare reiterated in the outline 
Construction Environmental Management Plan (CEMP) (document reference 
TR010035/APP/7.2 – Rev 1) and in the RecordRegister of Environmental Actions 
and Consents (REAC) (document reference TR010035/APP/7.3 – Rev 1). 
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 Figure 19Figure 24 Figure 18 shows the proposed construction access route (haul 
road)s to be used during the Scheme construction. This confirms that there are no 
new additional routes currently proposed that are in the floodplain, and thus there is 
no change in flood risk as a result of any haul roads. Should there be a requirement 
in future to construct a haul road across an areas of floodplain, these would be 
designed to ensure no impediment to floodplain flow paths, and appropriate consent 
for their construction would be secured in consultation with the EA. This commitment 
is set out in the REAC (document reference TR010035/APP/7.3 – Rev 1). 
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 Figure 20Figure 20Figure 21). This zone is indicative of land with a high probability 
of flooding without the presence of local flood defences. These defences protect the 
areas against a river flood with a 1% chance of happening each year, or a flood from 
the sea with a 0.5% chance of happening each year. Theis actual risk probability of 
flooding of these areas during the construction period is therefore low. Residual risks 
would will be managed through implementation of an Emergency Flood Response 
Plan Flood Warning and Evacuation n Emergency Flood Response Plan (FWEP) 
informed by the EA flood warning service, that would be prepared by the contractor, 
in consultation with the EA. The FWEP is appended to the CEMP.   

 For those all site compounds, identified above, that are located in the floodplain, a 
number of  the following measures will be put in place tTo ensure that there are 
manage the risk of flooding and minimise potential for impacts on no flood risk 
impacts on third party land in the very unlikely scenario of flooding during the 
construction period: 

 . :, nNo ground raising would be undertaken to avoid loss of floodplain 
storage;  

 Ssecuring of and the compounds would be secured via open link fencing so 
as not to impede the flow of floodwater across the sites; and . 

 Sset back of boundary fencing at a minimum distance of 8m from the banks 
of any mMain rRiver (Main Dyke, Horsebridge Dyke) to ensure unrestricted 
access for the Environment Agency; and. 

 Consultation with the EA to determine is any activities proposed constitute a 
flood risk activity under the Environmental Permitting Regulations, and 
submission of any consent applications deemed necessary.  

At the larger Garstang Road East compound approximately 40% of the site is 
situated outside of the floodplain (Flood Zone 1)). Any welfare or office facilities within 
this compound would be located in Flood Zone 1. 

 

  



Planning Inspectorate Scheme Ref: TR010035 
Application Document Ref: TR010035/APP/5.2 – Rev 1 
 

Page 59 

A585 Windy Harbour to Skippool Improvement Scheme 
Flood Risk Assessment Flood Risk Assessment Flood Risk Assessment Part 
1 

 

 

Figure 19192025: Location of the proposed Site Compounds in relation to the 
maximum tidal option modelled flood extent (0.5% AEP + UKCP18 Climate 
Change). 
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Figure 202021: Location of the proposed Site Compounds in relation to the EA 
Flood Map for Planning 

 

 

 Pool Foot Creek 

 The Pool Foot Creek is outside of the area included in the fluvial models. Defence 
data from the EA lists the outfall from this watercourse as asset ID 
01209WYRE0301L02001 with a condition grade 3 (where 1 is excellent and 5 is very 
poor). The party responsible for maintaining this asset is listed as unknown.  

 Given the small catchment area of Tthe Pool Foot Creek has a small catchment area; 
peak flows range from 0.4m³/s for the 50% AEP to 2.3m³/s for the 0.1% AEP event. 
The base level of the channel is around 4.9mAOD compared to a road crest elevation 
of around 8.2mAOD. A high-level capacity assessment of the Pool Foot Creek 
channel indicates that assuming a base width of 1m, channel invert of 4.9mAOD and 
bank height of 5.9mAOD, the channel would be capable of passing the 0.1% AEP 
flow without spilling onto the floodplain. and resultant small flows in the watercourse 
itself, itIt is therefore not anticipated that the Scheme would be at risk of fluvial 
flooding from this watercourse. , which crosses the watercourse some 1.8m above 
the level of the surrounding floodplain. Any changes made to the existing culvert as 
part of the Scheme design would ensure that conveyance is maintained as existing 
and therefore no detrimental impacts on third parties would be experienced. 

 Flood risk linked to overtopping of the tidal defences in this area has been covered 
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in Section 7.3. 

 Management of any residual risks which might arise as a result of tide locking of the 
outfall to the Wyre is discussed in Section 9. 

 

 Limitations of the Model 

 The accuracy of the model is limited by the accuracy of the data used to build it. 
Specifically, in relation to this study, detailed survey data was not available and 
hence the channel geometry is based on the EA supplied 1D ISIS modelsModel 
limitations are discussed in the Modelling Annex included as Appendix B. 
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8 SURFACE WATER RUNOFF 

 A drainage design development report surface water drainage strategy has been 
developed for the Scheme and the proposed strategy is shown in Appendix E and 
drainage proposals are illustrated in the Outline Drainage Works Plans (document 
reference HE548643-ARC-HDG-A585-RP-D-3198TR010035/APP/2.9). The 
strategy uses a combination of pipes, swales and wetland areas to manage surface 
water runoff in line with the requirements of planning policy and current design 
standards. Climate change resilience is also included for in the drainage design. It is 
therefore concluded that there would be no detriment to baseline flood risk from 
surface water runoff.  
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9 FLOOD RISK MANAGEMENT MEASURES 

 Protection of Third Parties 

 The removal of the 2 two restrictive culverts at the existing A585 crossing of the Main 
Dyke delivers a reduction in fluvial flood extents upstream. This provides a benefit to 
existing landowners in this locality.  

 During construction, the placement of the road embankment on the Main Dyke 
floodplain has the potential to temporarily increase flood risk to third parties should 
a large flood event occur. However, initial model runs havemodelling has shown that 
there is the potential to mitigate this through the provision of temporary compensation 
floodplain storage on the right bank of the Main Dyke, immediately to the north of the 
A586. This solution will be further developed during detailed design, in consultation 
with the EA, and would be subject to consenting under the Environmental Permitting 
Regulations 2016.  

 The proposed A585 crossing of the Main Dyke allows additional flow to pass 
downstream; the Skippool Tidal flaps restrict the rate at which this flow can discharge 
into the Wyre which marginally increases flood levels on the Main Dyke between the 
A585 and the tidal flaps. However, these increases in flood level do not result in any 
change to baseline flood extents and so do not increase in flood risk to adjacent 
properties on Old Mains Lane.  

 Tidal modelling has demonstrated that the elevation of the A585 immediately east 
of Skippool Junction is critical in controlling the extent to which the road is overtopped 
by a tidal flood event, and thus the extent and depth of flooding in the area to the 
south of the A585. In order to mitigate for the slight lowering in elevation of the 
Scheme, a dwarf wall is proposed alongside the eastbound carriageway (north side 
of the road). Where gaps in the wall are required either side of the Horsebridge Dyke 
/ Skippool Clough culvert to maintain disability access to the Wyre Way, it is 
proposed that flood boards would be deployed to maintain the required level of 
protection during a tidal flood event. The Modelling Annex gives details of how this 
was included in the enhanced tidal model. 

 Tidal flood risk is increased as a result of the Scheme in some areas and is reduced 
in other areas. However, maximum increases in flood depth of around 10cm in the 
0.5% plus climate change AEP event are in addition to a baseline flood depth of 
approximately 1m. The change is hence unlikely to significantly alter property 
damages experienced should a significant tidal flood event occur in the Wyre Estuary 
over the lifetime of the Scheme. Any increases in flood extents are negligibleA 
detailed description of the changes in tidal flood extents and levels is included in 
Section 7.3. The changes in flood levels triggered by the Scheme at properties at 
risk of flooding in the 0.5% AEP tidal event (with and inclusive ofwithout a UKCP18 
climate change allowance) have been calculated. MasterMap building polygons for 
all properties within the areas shown to experience an impact on flood risk as a result 
of the Scheme were used to identify the properties at riskextracted; Figure D48 in 
Appendix D shows the extent of the area considered for this property level analysis. 
For each building polygon, the average peak flood level (mAOD) was extracted for 
the baseline and option‘with Scheme’ model results using ArcMap Spatial Analyst 
and results compared for each flood event. Impacts have been grouped (Table 9: 
Table 9: Table 9) with the intention of providing clarity on the scale of impacts whilst 
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this equates to an increase of 9.6cm on top of predicted flood depths of over 1m in 
the majority of cases. The scale of the UKCP18 climate change event is such that, 
should it occur, vast areas of Thornton, Cleveleys and Fleetwood are predicted to 
become inundated. As a result, flooding at significantly more properties is anticipated 
and hence what is only a small impact in a less extreme event is accentuated in an 
event as extreme as a UKPC18 tidal flood. Mitigation for an event of this magnitude 
is not practical as the benefits experienced from the provision of a solution to directly 
mitigate for the impacts of the Scheme i.e. to maintain existing flood depths of over 
1m, would be far outweighed by the costs of providing the mitigation. 

 

 To manage the potential for the Scheme to increase surface water flood risk, as 
outlined in Section 85.5, a highway drainage strategy has been formulated (Appendix 
E). The strategy is centred on Sustainable Drainage (SuDS) principles in that 
attenuation storage and treatment of discharges to improve runoff quality would be 
provided for, such that there would be no increase in existing rates of discharge to 
the Main Dyke, Horsebridge Dyke or other receiving waterbodies. This strategy 
would ensure no increase in surface water flood risk to third party land.  

 Protection of the Scheme 

 Bespoke hydraulic modelling has shown that the Scheme is not at risk of flooding 
from a purely fluvial flood event inclusive of an allowance of 70% for climate change. 
However, as discussed in Section 7.3Section 7.3, 2 two locations along the proposed 
Scheme are at risk of tidal flooding during its design lifetime.  

 Immediately east of Skippool Junction, the A585 is predicted to flood during the 0.5% 
AEP event with and without an allowance for climate change in both the defended 
and undefended scenarios. scenarios. In the 0.5% AEP defended scenario, 
predicted flood depths on the road range from around 5 toreach a maximum of 
around 320cm. This increases to around 20 – 30cm for the climate change scenario. 

 The section of the Scheme at risk of flooding increases to include the Skippool 
Junction roundabout for the two climate change scenarios. Flood depths of around 
50  60up to 90cm are predicted.  

 The UKCP18 scenario applies an increase of 1.253m on the 0.5% AEP present day 
tidal boundary in the Wyre Estuary. However, the impact on peak stage along the 
Scheme, east of Skippool Junction, is just 0.3504mModelled flood depths are 
approximately 300mm and 700mm for the defended scenario and 100mm and 
600mm for the undefended scenario.  

 West of Windy Harbour Junction (immediately south of Pool Foot Creek) is at risk of 
flooding to a depth of around 100mm in the undefended scenario for the 0.5% AEP 
plus climate change event. When flood defences are accounted for, there is no risk 
of flooding of the Scheme in this location.  

 It is not possible to fully design out the risk of tidal flooding at these 2eithfdsfds 
locations as it is necessary for the Scheme to tie into existing road levels. Protocols 
to Mmanagement of tThe residual tidal flood risk would be managed through 
notifying road users via appropriate signage and social media, with warnings, and 
where necessary road closures, implemented using intelligence provided by the EA 
flood warning serviceareis set out in the draft Flood Warning and Evacuation Plan 
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which is appended to the outline CEMP (document reference TR010035/APP/7.2 – 
Rev 1). The commitment is included in the REAC (document reference 
TR010035/APP/7.3).  

 
 

 Management of Residual Risks 

Third Parties 

 Residual risks to third parties include: 

 Potential for small and temporary increases in flood depths during construction. 
As discussed in Section 7.5, a temporary floodplain compensation scheme 
would be implemented to reduce this risk as far as practicable.  

 Increase in flood depths during a significant tidal flood event, most notably 
towards the end of the design life of the Scheme when UKCP18 climate change 
projections are simulated.   aAs discussed in Section 7.2, the increases in 
flood depths are on top of a significant depth of baseline inundation that effects 
a large area in the Wyre estuary hinterland. Any long term, policy led, and any 
flood risk management measures mitigation for such a serious incident, would 
also address theis small relative increases in flood depths caused by the 
Scheme. 

The Scheme 

 Residual risks to the Scheme include: 

 Failure of the Skippool Tidal Flaps - this is considered unlikely due to their 
recent construction and an inspection / maintenance regime overseen by the 
EA. These structures are a designated critical flood defence asset 

 Overtopping of the tidal defences - Section 7.3 6.4 discusses the potential for 
inundation of the Scheme due to tidal defence overtopping. Residual risk has 
been identified and although these residual risks cannot be designed out, as 
discussed above, implementation of a suitable flood warning and evacuation 
procedures scheme would ensure that danger to life is avoided 

 Lack of maintenance of the Main Dyke Channel - the Main Dyke is a main river 
which is maintained by the Environment Agency in accordance with its statutory 
powers contained in the Water Resources Act 1991. The Environment 
Agency’s funding for undertaking maintenance activities are prioritised, 
accordingly Highways England should work with the Environment Agency to 
understand what maintenance is currently carried out at this location and if 
necessary explore opportunities for securing funding to ensure that 
maintenance is carried out.Lack of maintenance of the Main Dyke Channel  
the Main Dyke is an EA mMain rRiver and hence the responsibility for its 
maintenance lies with this agency. Highways England should work in 
conjunction with the EA to ensure that maintenance is carried out 

 Lack of maintenance of the proposed A585 alignment and associated drainage 
features - Highways England would adopt maintenance responsibility for all 
drainage features associated with the development 
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10 SUMMARY AND CONCLUSIONS 

 An FRA has been prepared to inform the design and Environmental Impact 
Assessment (EIA) of a proposed Improvement Scheme along the A585 between 
Windy Harbour and Skippool, in Lancashire.  

 The EA Flood Map for Planning (Rivers and Sea) shows that the majority of the 
Scheme is located in Flood Zone 1. However, a small portion of the Scheme between 
Windy Harbour Junction and the Grange Junction is located within Flood Zone 3 
(land assessed as having a 1 in 100 or greater annual probability of river flooding 
(>1%) in any year). This source of flood risk has therefore been assessed in detail 
by bespoke hydraulic and hydrological modelling. 

 The Scheme is located in an area identified as at risk of tidal flooding. In order to 
quantitatively assess this risk, the Wyre Tidal model was obtained from the EA and 
enhanced for use in this FRA. 

 Additional sources of flood risk have also been reviewed within the FRA. It is 
considered that there is a limited risk of groundwater flooding and negligible risk of 
flooding from artificial sources to the Scheme.  

 The site is mostly at very low risk of surface water flooding and, with the 
implementation of a suitable surface water drainage strategy, the risk from surface 
water flooding would not increase across the Scheme. A suitable drainage design 
(shown in Appendix E and illustrated on the outline drainage works plans provided 
in document reference TR010035/APP/2.9) will be implemented to ensure that there 
will be no increase in surface water run-off from the Scheme to the local land 
drainage system and that there would be no increase in third party flood risk from 
this source. 

 A linked 1D-2D model of the Horsebridge Dyke and Main Dyke has been developed 
in order to assess baseline fluvial flood risk and to enable an assessment of the 
potential impacts of the A585 Scheme on flood risk. 

 Model results demonstrate that the Scheme is not at risk of fluvial flooding from the 
Main Dyke or the Horsebridge Dyke during any of the modelled design events. When 
climate change is taken into account, the 1% AEP plus allowances of up to 70% do 
not result in flooding of the Scheme. 

 Incorporating the Scheme into the model demonstrates that replacing the existing 
Skippool Bridge culverts (2 1.8m diameter) with a 12.5m clear span bridge 
significantly reduces upstream flood extents in all modelled events.  

 Outfalls from the Main Dyke and Horsebridge Dyke are at risk of tide locking due to 
high tide levels in the River Wyre. Model results have demonstrated that the Scheme 
is not at risk of flooding during a tide locked scenario. Furthermore, the Scheme does 
not increase flood risk to third parties during a tide locked scenario. 

 The preferred construction methodology for the Scheme necessitates that the 
embankment is built before work to increase the capacity of the A585 crossing of the 
Main Dyke is commenced. Modelling of this scenario indicates that only minor 
increases in flood levels and extents would occur during smaller, more commonplace 
events and that these increases were constrained to open fields rather than property. 
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 The EA requested that any increases in flood risk to third parties during 
construction be mitigated for all events up to and including the 1% AEP plus a 30% 
allowance for climate change. Initial modellingModelling has shown that provision of 
some temporary compensatory storage on the right bank of the Main Dyke 
immediately to the north of the A586 has the potential to reduce mitigate this risk. 
This features is and this work is included as items 98, 109, 110 and 111 on the Works 
Plans (document reference TR10035/APP/2.3) and commitment to its provision is 
documented in the Record of Environmental Actions and Commitments (document 
reference TR010035/APP/7.3 – Rev 1). A detailed design for the compensation 
storage withll be developed during the The mitigation strategy will be further refined 
as part of the next stage of design and the compensation area would be consented 
in accordance with the requirements of the Environmental Permitting Regulations 
2016. 

 A qualitative assessment of flood risk from the Pool Foot Creek also 
indicates that the Scheme would not be at risk of fluvial flooding from this source. 

 The EA 2D only model of the River Wyre was enhanced and used to 
assess both the risk of tidal flooding to the Scheme and any change in tidal flood risk 
to third parties resulting from the Scheme, assuming that existing flood defences on 
the Wyre remain in place. 

 Model results from the enhanced tidal model (defended scenario) show 
that immediately east of Skippool Junction the Scheme is at risk of tidal flooding 
during a 0.5% AEP event with and without an allowance for climate change.  

 Results from the supplied (JBA) undefended scenario indicate that the 
Scheme would be at risk of shallow flooding immediately east of Skippool Junction 
(0.5% AEP with and without climate change) andto the west of Windy Harbour 
Junction (south of Pool Foot Creek) during only the undefended ( 0.5% AEP plus 
climate change flood event). 

 It is considered that the residual flood risks both to third parties as a result of the 
Scheme construction, and to the Scheme itself can be appropriately managed, by 
adopting the measures described in Section 9. 
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11 RECCOMENDATIONS 

Securing of Commitments 

 Mitigation measures and the associated requirements must be included in the 
following key documents: 

 Works Plans (document reference T010035/APP/2.3).  

 Outline CEMP, (document reference TR010035/APP/7.2 – Rev 1) 

 REAC, (document reference TR010035/APP/7.3 – Rev 1) 

  

Flood Warning and Evacuation Plan 

 All contractors and operatives should be made aware of the procedures set out in 
the Flood Warning and Evacuation Plan (FWEP). 

Floodplain Compensation Areas 

 Detailed design of the proposed floodplain compensation areas should be 
undertaken and adhere to the following requirements: 

 Submission of a Flood Risk Activity Permit (FRAP) for all works within 16m of 
the top of the Main Dyke bank; 

 Retention of an 8m wide (as a minimum) unrestricted buffer zone  to allow 
future access to the Main Dyke for EA maintenance vehicles and 
staffSubmission of a Flood Risk Activity Permit (FRAP) for all works within 8m 
of the top of the Main Dyke bank; 

 Retention of access to the Main Dyke for EA maintenance vehicles and staff; 

 Maintenance of the structural integrity of the Main Dyke banks; 

 Maintenance, as far as is practicable, of existing Main Dyke bank levels with 
any sudden changes in elevations avoided; and 

 Design and implementation of a mechanism for draining down the 
compensation areas following a flood event is in place. This should ensure that 
the full storage volume is available should a further flood event occur. 

 When designing the proposed floodplain compensation areas, due consideration 
should be given to the Reservoirs Act 1975. Specialist advice should be sought from 
an All Reservoirs Panel Engineer. 

 Detailed design of the floodplain compensation areas should be agreed with the EA 
and supported by appropriate hydraulic modelling. 

 Prior to constructing the Scheme embankment, the floodplain compensation areas 
should be in place. 

 Replacement of the existing twin culverts on the Main Dyke beneath the A585 with 
the proposed Main Dyke clear span crossing should be carried out to reduce 
upstream flood extents. 

Dwarf Wall 

 The proposed dwarf wall along the east bound carriageway of the A585 should be 
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constructed in order to maintain road crest levels and limit any increases in tidal flood 
risk occurring as a result of constructing the Scheme. 

Haul Roads 

 Should there be a requirement in future to construct a haul road across an area of 
floodplain, these would be designed to ensure no impediment to floodplain flow 
paths, and appropriate consent for their construction would be secured in 
consultation with the EA. This commitment is set out in the REAC (document 
reference TR010035/APP/7.3 – Rev 1)Should there be a requirement in future to 
construct a haul road across areas of floodplain, these would be designed to ensure 
no impediment to floodplain flow paths, and appropriate consent for their 
construction would be secured in consultation with the EA. This commitment is set 
out in the REAC. 

Site Compounds 

 The two site compounds located in areas at risk of flooding must be subject to the 
procedures set out in the Flood Warning and Evacuation Plan (FWEP). 

 For all site compounds, the following measures will be put in place to ensure that 
there are no flood risk impacts on third party land in the very unlikely scenario of 
flooding during the construction period:  

 No ground raising;  

 Securing of compounds via open link fencing; and  

 Set back of boundary fencing at a minimum distance of 8m from the banks of 
any Main River.  

 At the larger Garstang Road East compound any welfare or office facilities should be 
located in Flood Zone 1. 

Pool Foot Creek Crossing 

 Any changes made to the existing culvert as part of the Scheme design must ensure 
that conveyance is maintained as existing.  

Skippool Clough Culvert 

 The proposed changes to the Skippool Clough Culvert must be agreed with the EA 
prior to construction. 

Tidal Flood Risk to Properties 

 Some properties have been identified as potentially at increased risk of flooding; 
where practical property level protection should be considered for those properties 
at risk. 

Surface Water Drainage 

 To ensure that the Scheme does not impact on flood risk from this source a drainage 
strategy has been developed; this should be implemented. 

Groundwater 

 To prevent groundwater seepage at the Lodge Lane cutting a retaining wall should 
be constructed to minimise groundwater ingress. Design of this should be informed 
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by the results from a programme of geotechnical surveys during the next stage of 
the Scheme design. 

 Results from the geotechnical surveys should also be used to identify any further 
measures necessary to control groundwater. 

 

Asset Maintenance 

 Highways England should work in conjunction with the EA to ensure that 
maintenance on the Main Dyke is carried out. 

 Highways England should adopt maintenance responsibility for all drainage features 
associated with the development. 

 Ownership and maintenance regimes for the Skippool Clough Culvert should be 
agreed with the EA. 

 

  

 Add recommendation regarding detailed design phase – need to highlight design of 
compensation areas to be agreed with the EA. Also detailed 1D modelling needed 
to inform 

 Skippool Clough Culvert proposals  to be agreed with the EA 

 Skippool Clough Culvert  Maintenance and ownership to be agreed with the EA  
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APPENDIX A APPENDIX A – EA PRODUCT 4 DATA AND EA 
CORRESPONDENCE 
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8) The supplied model is now 13 years old and therefore the Environment Agency / Lead Local
Flood Authority should be consulted to determine if any new data is available for calibration
of either the Main Drain or Horsebridge Dyke.

9) IED files have not been used to apply inflows and boundary conditions. This approach is
not recommended.

10) Separate initial conditions files have not been used. This is not the recommended approach.

Main Drain 

Must Do 

11) The spill unit representing overtopping flows need to be added for the Mains Lane culvert
and the bridge near the pumping station.

12) The two USPBR bridge units in the model need to be changed to Arch Bridges as this unit
is hydraulically more appropriate for the situation being modelled.

13) The same HT (stage time) boundary is used as the downstream boundary condition for all
the design events. This represents 24 hours of tidal data which has been extracted from a
'typical' spring tide cycle. Given that this analysis was carried out 13 years ago, it is
recommended that further analysis is carried out to re-project the tide levels to the current
day. It is also highlighted that the peak fluvial inflow currently coincides with the lowest tidal
level. Additional discussion with the EA is recommended to ensure that the most appropriate
combinations of inflow and tidal boundaries are being used.

14) The existing A585 crossing of the Main Drain is 373m upstream of the model downstream
boundary. Sensitivity testing carried out on the downstream boundary (results supplied by
the Environment Agency) indicated that effects of this were significant at the existing A585
bridge. This adds further weight to the requirement to improve the downstream boundary
conditions used in the model.

15) The accompanying model report, supplied by the Environment Agency, states that ‘the
fluvial flow is allowed to flow through the tidal outfall when the water level in the river is
higher than the tidal level in the estuary. The tidal outfall is closed when the tidal level is
higher than the river water level’. The model contains a sluice at the downstream boundary
which has been modelled with a fixed opening of 2m. Data for the sluice should be located
and used to improve the representation of the control mechanisms at the downstream
extent of the Main Drain.

Horsebridge Dyke 

Must Do 

16) Some of the spill coefficients for the spill units representing the structure overtopping flow
routes are not appropriate and require review and amendment.

17) The seven USPBR Bridge units in the model need to be changed to Arch Bridge units as
this unit is hydraulically more appropriate for the situation being modelled.

18) A fixed stage of 4.3 mAOD has been used at the downstream boundary. This is not
consistent with the boundary condition applied to the Main Drain and should be reviewed.
Consultation with the Environment Agency will be required to determine the most
appropriate set of downstream boundary conditions.

19) Based on the photos supplied in the model report, it is likely that some amendments will be
required to the structures in 1D, although the extent of these amendments cannot be
finalised as no survey data has been provided for the Horsebridge Dyke.

20) Photographs in the model report suggest that three structures are missing from the model;
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Foot Lane, a very localised area of risk, with no highly vulnerable third party receptors 
within the EA mapped extent of Flood Zone 3.  

 Results from the enhanced tidal model (Section 4) were used to assess flood risk to 
the Scheme as it crosses the floodplains of the Main Dyke and Horsebridge Dyke in 
Skippool. This decision was made as the interaction between the Scheme and the 
tidal flood extents (Flood Zone 3) is more extensive here and there are vulnerable 
third party receptors in this location. 
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Figure 2: EA Flood Zone data and the Scheme (outlined in red) (Contains 
Ordnance Survey data © Crown copyright and database right 2017) 

 
Figure 3: View south along the Main Dyke from Garstang Road (source Google 
Street View) 
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Figure 4: Wall across the top of Skippool tidal flaps tying into higher ground beyond 
(Arcadis 2018) 

 
Geometry 

 The two watercourses within the study area have been modified by trimming cross 
sections to end at the bank top and creating 1D-2D HX links along the channel edges. 
The upstream end of the Horsebridge Dyke was extended 100m upstream (node 
HRBD02_3444) to utilise the existing Garstang Road embankment as an effective 2D 
model boundary. 

 The 2D model orientation has been set to approximately 45 degrees in order to be 
perpendicular to the predominant direction of floodplain flow. 
Roughness 

 Roughness values for the FMP channels included in the supplied model were 
updated, these updates were informed by photographs taken in 2002, supplied with 
the existing model report. However, these photographs were limited to areas where 
structures had been surveyed.  
Initial Conditions 

 1D initial conditions were supplied by a Flood Modeller initial conditions file (IIC), these 
were generated during a steady state run. 
Boundaries 

 Point inflows are applied to the upstream of the Main Dyke, the Horsebridge Dyke and 
to represent a small tributary on the left bank of the Horsebridge Dyke at Shirley 
Heights / The Oaks. Inflows from the intervening catchments are applied to the 1D 
model as lateral inflows. These fluvial inflows have been generated for the 50%, 1%, 
1% plus 30%, 1% plus 70% and 0.1% AEP events, as detailed in the FEH Calculation 
Record provided in Appendix C of the FRA (document reference TR010035/APP/5.2 
– Rev 1). The 1D model downstream boundary occurs where the Main Dyke joins the 
tidal River Wyre and is represented using a stage time (HT) boundary unit. Tidal 
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boundaries were derived specifically for this study using the methodology set out 
below. 

 Tidal water levels were extracted at the mouth of the River Wyre (Lat 53.93, Lon -
3.01) from the MIKE21 Global Tidal Model2, which has a resolution of 0.125⁰ x 0.125⁰. 
The Global Tidal Model includes 10 harmonic constituents, Semidiurnal: M2, S2, K2, 
N2, Diurnal: S1, K1, O1, P1, Q1 and Shallow Water: M4. A tidal curve was extracted 
from this data which has the closest peak value to mean high water spring (MHWS). 

 High tidal levels in the Wyre would close the flaps on the outfalls which would 
otherwise enable the Horsebridge Dyke and Main Dyke to discharge into the estuary. 
This is referred to as ‘tide locking’. In order to assess the impact of ‘tide locking’ on 
water levels in the Main Dyke and Horsebridge Dyke, tidal analysis was carried out to 
generate tidal curves at the fluvial model downstream boundaries, as described 
below. 

 Water levels for the 10% AEP and 0.5% AEP events at locations within the estuary 
towards Skippool were supplied by the EA and are shown in Figure 5 and  

 Figure 6 respectively. Values from the offshore positions labelled in Figure 5 and  
 Figure 6 were used to derive tidal curves.  

Figure 5: 10% AEP water levels in the Wyre Estuary (Supplied by the EA. OS 
licence: 100024198) 

 
 

                                                           
2 http://www.dhigroup.com/download/mike-by-dhi-tools/coastandseatools/global-tide-model 
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Figure 6: 0.5% AEP water levels in the Wyre Estuary (Supplied by the EA, OS 
licence: 100024198) 

 
 Tidal curves were generated for the 10% AEP and 0.5% AEP events at three climate 

epochs: 2016 (present day), 2069 and 2115. The event water levels are referenced 
to a base year of 20141 and uplifted to the desired climate epoch using UK Climate 
Change Impacts Programme 2009 (UKCP09) medium emissions scenario 95th 
percentile sea level rise figures (see paragraph 3.1.24 for further discussion).  

 The EA practical guidance3 for generating a storm tide curve was followed. For this 
process, the closest available surge curve data was obtained for Heysham from the 
EA Coastal Flood Boundary (CFB) dataset. Tidal data from the Heysham tide gauge 
was processed to identify a base astronomical tide between highest astronomical tide 
(HAT) and MHWS.  

 The three components of the design tide curve (extreme sea level, base astronomical 
tide curve and surge shape) were then combined to produce the resultant design tide 
curve, where the peak in astronomical tide and surge shape are set to coincide at the 
same time.  

 Figure 7 and Figure 8 show the design tide curves for 2016 10% AEP and 0.5% AEP 
events respectively.  

 

                                                           
3 Environment Agency, (2011). Coastal flood boundary conditions for UK mainland and islands. Project: SC060064/TR4: 
Practical guidance design sea levels 



A585 Windy Harbour to Skippool  
Technical Modelling Annex

Planning Inspectorate Scheme Ref: TR010035 
Application Document Ref: TR010035/APP/5.2 
 

Page 10 

 
 
 

 
 

Figure 7: Design tide curve for a 2016 10% AEP event 

 
Figure 8: Design tide curve for a 2016 0.5% AEP event 

 
 Further detail on how these tidal curves were used to assess the impact of tide locking 

is given in Section 6. 
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Wave Overtopping 
 Wave overtopping is a complex process controlled by the state of the sea (depth, 

wave properties) and the geometry of local flood defences and has the potential to 
reduce the effective Standard of Protection (SoP) of defences. High resolution wave 
simulations carried out as part of UKCP18 indicated that the changes in wave climate 
over the 21st century on exposed coasts will be dominated by the large-scale 
response to climate change. However, changes in more sheltered coastal regions are 
likely to remain dominated by local weather variability6. Overall, it was concluded that 
there is considerable uncertainty in future changes in wave regimes (Figure 11). 
Consequently, analysis of the Wyre Estuary model results was carried out to 
understand the likely impacts of wave overtopping on the Scheme (see below). 

 
 

                                                           
6https://www.metoffice.gov.uk/pub/data/weather/uk/ukcp18/science-reports/UKCP18-Overview-report.pdf 
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Figure 11: UK historic wave climate (1981 – 2000), future change in UK mean 
Significant Wave Height, future change in UK annual maximum Significant Wave 
Height (source Met Office6). The green line shows the approximate location of the 
Scheme. 

 
 The defended scenario, inclusive of an allowance for wave overtopping, has been 

used to assess the tidal flood risk in the Wyre Estuary. The supplied EA Wyre Estuary 
model used the European Overtopping Manual (EurOtop) methodology to undertake 
a detailed analysis of the overtopping rates for each defence. Therefore, an analysis 
of existing results was carried out to determine the extent to which wave overtopping 
was influencing the tidal levels in the Wyre Estuary (over and above the increase 
resulting from the climate change increase in still water levels) to determine whether 
or not further wave overtopping analysis was required for the UKCP18 scenario. 
Figure 12 shows the location of the still water and wave overtopping boundaries in the 
vicinity of the Wyre Estuary. 
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account for climate change, then further consideration of the impacts of wave 
overtopping may be required. In order to assess whether this is the case, results for 
plot output locations Model_Wyre_14 and Model_Wyre_15 (see Figure 12 for 
location) were analysed (Figure 13 and Figure 14 respectively).  

 

Figure 13: Stage results at plot output location Model_Wyre_14. 0.5% AEP shown 
in green and 0.5% AEP plus UKCP09 climate change allowance shown in black. 

 
Figure 14: Stage results at plot output location Model_Wyre_15. 0.5% AEP shown 
in green and 0.5% AEP plus UKCP09 climate change allowance shown in black. 

 
 Figure 13 and Figure 14 confirm that the difference in stage at the peak of each tidal 

cycle is the same as the increase applied to the still water boundary for the UKCP09 
climate change allowance i.e. there is no observable additional impact in the estuary, 
even though wave overtopping has been applied. Therefore, it is concluded that the 
impact of wave overtopping in the Wyre Estuary is negligible and hence it is 
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appropriate for the UKCP18 climate change scenario to apply the same wave 
overtopping boundary as the UKCP09 climate change scenario. 
Summary of Tidal Boundary Conditions Assessed 

 Present day 0.5% AEP tidal boundary conditions (still water and wave overtopping) 
were maintained as per the supplied model.  

 The UKCP18 scenario was agreed with the EA and defined as follows: 

• Application of a 1.253m increase the present day 0.5% AEP still water levels 

• Maintained UKCP09 wave overtopping volumes 
 In addition, for all scenarios, a baseflow was applied to the Main Dyke in order to wet 

the Main Dyke to aid model stability. 
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5 OPTION MODELLING (FLUVIAL AND TIDAL MODELS) 
 The Scheme, as illustrated and described in the FRA (application document reference 

TR010035/APP/5.2 – Rev 1), has been assessed. The Scheme would impact both 
the Main Dyke floodplain and the existing A585 crossing of the Main Dyke at Skippool 
Bridge. Changes to both the 1D and 2D domains of the models were made to 
represent this. The following elements of the Scheme were schematised in the option 
flood models: 

• Proposed Skippool Bridge Main Dyke crossing (1D domain) 

• Updates to the Skippool Clough Culvert (1D Domain, fluvial model only (see 
Section 4.1) 

• Proposed A585 embankment (2D domain) 

• Proposed highway drainage wetland area (2D domain) 

• Proposed temporary floodplain compensation areas (2D domain) (Section 7.1) 

• Proposed dwarf wall along the eastbound carriageway east of Skippool 
Roundabout to maintain road crest levels in line with the existing A585 

 Proposed Skippool Bridge (1D Domain) 
 The proposals include a change from the existing two 1.8m diameter circular culverts 

to a 12.5m wide clear span bridge with a minimum soffit level of 5.0mAOD. 
 In the fluvial model, the proposals have been represented in 1D using a USBPR bridge 

unit. The channel cross sections immediately upstream and downstream of the bridge 
were updated to accommodate the new bridge and to ensure that conveyance through 
the widened structure was maximised. Overtopping onto the road has been modelled 
using FMP spill units set at the elevation of the bridge deck which are linked to 
TUFLOW HX boundaries. The levels along the Scheme are enforced via the 
application of a 2D surface model (Section 5.4).  

 In the tidal model, the Main Dyke crossing is modelled as a 2d_lfcsh; the pBlockage 
values and layer elevations have been set such that they represent the existing 1.8m 
diameter culvert, soffit level 3.24mAOD. The proposed crossing is modelled using a 
2d_lfcsh with attributes set to represent a single rectangular culvert, 12.5m wide with 
a soffit level of 5.0mAOD. 

 Proposed Skippool Clough Culvert 
 The proposals comprise replacement of the existing 1.52m / 1.6m diameter flapped 

culvert with a 1.8m diameter flapped culvert. The invert levels at the inlet and outlet 
are 2.5mAOD and 1.5mAOD respectively, compared to 2.53mAOD and 1.78mAOD 
in the existing culvert.  In the fluvial model, a 1D culvert unit has been used. As 
described in Section 4.1, the Skippool Clough culvert is not included in the tidal model. 

 A technical memo was submitted to the EA in April 2019 outlining the design rationale 
for this structure, including how the potential impacts of scour and blockage have been 
addressed. This memo is included as an appendix to the EA Statement of Common 
Ground (document reference TR010035/APP/8/3). 

 Proposed A585 Embankment (2D Domain) 
 The ground model for the proposed embankment was supplied by the design team 





A585 Windy Harbour to Skippool  
Technical Modelling Annex

Planning Inspectorate Scheme Ref: TR010035 
Application Document Ref: TR010035/APP/5.2 
 

Page 26 

 
 
 

 
 

6 TIDE LOCKING 
 The EA requested that the impact of the tide locking of the outfalls on the Horsebridge 

Dyke and Main Dyke be assessed. Tide locking of the outfalls is predicted to occur 
when water levels in the Wyre rise above the water levels on the upstream side of 
these outfalls. The EA originally requested that this should be assessed by applying 
the design 10% AEP and 0.5% AEP tide levels at the downstream boundary. Given 
that these predicted water levels are in the order of 6.5mAOD, compared to the Mean 
High Water Springs (MHWS) level of around 3.5mAOD, significant model stability 
issues were encountered when applying these design levels. 

 To model the impacts of this tide locking on upstream water levels in the Horsebridge 
Dyke and Main Dyke, the existing model structures (flapped outfalls) were replaced 
with sluice units controlled with time based rules. The rules were set to close the sluice 
at the times when the tide levels during the 10% AEP and 0.5% AEP events in the 
Wyre would be high enough to prevent the Horsebridge Dyke and Main Dyke 
discharging to the Wyre. The closure time was defined by comparing the predicted 
upstream water levels in the Horsebridge Dyke / Main Dyke with the predicted tidal 
levels in the Wyre. Due to the gradient of the tidal curve, a negligible difference was 
observed between the predicted closure time for the 10% AEP and the 0.5% AEP 
events (Figure 16). 
Figure 16: Main Dyke tidal (downstream of flaps) and fluvial (upstream of flaps) 
levels 

 
 The rules in the sluice units were defined with a time base profile which forces the 

sluice to shut for the duration of the high tide, as shown in Figure 17. In each case, a 
10 minute closure and opening time was applied for model stability.  
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Figure 17: Main Dyke and Horsebridge Dyke sluice opening profiles  

 
 In total, 22 tide locking model runs were carried out to assess the impacts on the 

baseline and with Scheme conditions for the suite of design events. Results are 
discussed in the FRA. 
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7 MITIGATION 
 Construction Phase 

Construction Sequence 
 As described in the FRA (document reference TR010035/APP/5.2 – Rev 1), mitigation 

is required to ensure that increases in flood risk to third parties during construction are 
minimised for all events up to and including the 1% AEP plus 30% for climate change 
flood event. 
Proposed Mitigation 

 An area of land on the right bank of the Main Dyke, immediately downstream of the 
A586, has been identified as having potential to accommodate temporary floodplain 
compensation areas (FCA) to offset the floodplain storage volumes removed by the 
road embankment footprint during its construction. Figure 18 shows the indicative 
locations. 

 
Figure 18 Location of proposed FCAs (Contains Ordnance Survey data © Crown 
copyright and database right 2017)  

 
 

 The FCA has been represented in the hydraulic model of the Main Dyke with base 
elevations of 3.5mAOD, surrounded by embankments with elevations of 4.5mAOD. 
These embankments have been modelled in FMP by amending the river cross 
sections, and in TUFLOW by applying a 2d Z line along the 1D (FMP) 2D (TUFLOW) 
model boundary. This schematisation allows water levels in the Main Dyke to rise to 
4.5mAOD before spilling into the FCA. Dimensions and elevations of the FCA were 
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determined by the highway design team. An example of how the FMP cross sections 
were amended is shown in Figure 19. 

 
Figure 19 FMP cross section adjacent to proposed FCA 

 
 The FCA stores flood water from the Main Dyke during the peak of a flood event. The 

duration for which flood levels are above the 4.5mAOD embankment height increases 
with increasing event magnitude (Figure 20) and it is during this time that the FCA will 
come into use. 

 
Figure 20: FMP stage hydrographs. Node MAIN02_1694 adjacent to the central 
part of the FCA 
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Impact of the FCAs on Flows in the Main Dyke 
 A series of flow hydrographs extracted from the model at cross sections along the 

Main Dyke during the 1% AEP event inclusive of a 30% allowance for climate change 
are shown in Figure 21. This demonstrates that during the peak of the flood event 
water flows into and is stored in the FCA. As a result, flows continuing downstream in 
the watercourse are lower. It should be noted that Figure 21 only shows flow 
hydrographs for the 1D FMP channel and not the combined channel and floodplain. 
As the flood hydrograph recedes, flows remain higher in the river cross sections 
downstream of the FCA compared to the cross section upstream.   This is due to the 
influence of the tidal boundary; the highest tidal level occurs at 16 hours which restricts 
the outflow to the Wyre. This effect is observed at the cross section downstream of 
the FCA but at the cross section upstream of the FCA (some 700m further upstream 
on the Main Dyke), the tidal effect is no longer observed. 

 
Figure 21 - Flow hydrographs along the Main Dyke, 1% AEP plus 30% allowance 
for climate change 

 
 
FCA Drain Down Mechanism 

 In the 1% AEP event, the FCA begin to fill from 6.6 hours. The stage in the Main Dyke 
drops below 4.5mAOD at 18.6 hours although if the FCA needs to be fully drained, 
the level in the Main Dyke would need to fall below 3.5mAOD; this occurs at 20.3 
hours. 

 In the 1% AEP plus climate change event, the FCA begins to fill from 5.9 hours. The 
stage in the Main Dyke drops below 4.5mAOD at 23.5 hours although if the FCA needs 
to be fully drained, the level in the Main Dyke would need to fall below 3.5mAOD; this 
occurs at 25.4 hours. 

 At the end of the model simulation, water remains in the proposed FCA because the 
current model schematisation does not include a pathway for water to drain back into 
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 None of the FCA areas are predicted to attenuate more than 25,000m³8 individually, 
however it is noted that FCA3 is currently just above the possible future threshold of 
10,000m³. This should be reviewed at detailed design stage. 

 Where a series of reservoirs are constructed along a valley or near to each other, 
there can be a risk that floodwater arising from a failure of one embankment enters 
the adjacent reservoir, potentially creating a cascade failure9. In the case of the 
proposed FCA the ground elevations in the vicinity are generally flat and should one 
of the embankments fail, it is considered likely that water would spread across the 
floodplain of the Main Dyke and into the watercourse, rather than into the adjacent 
FCA. At present, cascade reservoirs do not fall within the Reservoirs Act as amended 
for England. An All Reservoirs Panel Engineer should be consulted during the detailed 
design stage to provide confirmation that the FCA is constructed within the 
requirements of the Reservoir Act as amended for England at the time. 

 The FCA is included in both the fluvial and tidal models however it is within the fluvial 
model where they are critical due to the observed flood volumes and mechanisms. 

 Completed Scheme 
 The requirement for the Scheme to tie into existing road levels constrains the options 

available to raise and / or lower the road to mitigate for increased flood risk to and 
resulting from the Scheme. Therefore, as described in the FRA, a dwarf wall is 
proposed alongside the eastbound carriageway (north side of the road) in order to 
control the level of overtopping by tidal floodwaters as far as is practicable. Its position 
and proposed elevation is illustrated in Figure 22. The wall was included in the model 
as a 2d_zln.  

 

                                                           
8 https://www.gov.uk/guidance/reservoirs-owner-and-operator-requirements 
9 Environment Agency (2016) Reservoir Flood Mapping Specification 
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Figure 22 – Skippool flood wall location and elevation (shown in purple) along the 
northern edge of Skippool Roundabout. 
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8 MODEL PROVING 
 FMP Convergence 

 The convergence plot for the 0.1% AEP baseline model run 
(Windy_harbour_Q1000_BL_V26), is shown in Figure 23.  Review of the .zzd 
indicates that 80% of the poor convergence warnings occur at the A585 crossing over 
the Main Dyke (MAIN02_0230A and MAIN02_0230B). The stage plots for these 
nodes do not exhibit any oscillations and the poor convergence warnings are due to 
the rapid opening and closing of the flap gate between 3.5 and 5.5 hours as water 
levels are close to the soffit level of the flap.  
Figure 23: FMP convergence plot, 0.1% AEP, baseline model 

 
 TUFLOW Mass Balance 

Fluvial Model 
 The combined 1D-2D mass balance for the 0.1% AEP baseline fluvial model 

(Windy_harbour_Q1000_BL_V26) is shown in Figure 24. There is a spike (up to -4%) 
in the percentage mass error 1.5 hours into the simulation which settles down quickly. 
A review of the MB1 and MB2 outputs does not highlight any areas for concern. Given 
that the mass error settles down quickly, some 13 hours before the event peak, it is 
considered that the model is fit for purpose. 
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Figure 24: Percentage mass error, 0.1% AEP, baseline fluvial model 

 
Tidal Model 
The mass balance for the 0.5% AEP baseline model 
(Lancashire_Model_Wyre_T200_SCFC_DEF_053_MB) is shown in  
 
 

 
 
 

 
 

 
 

 
Figure 25. The cumulative mass error values spike at -23%, 2.7 hours into the simulation. However, this settles 
to within the recommended +/-1% after 9 hours and remains generally stable for the rest of the simulation. A 
comparison of the 1D only, 2D only and combined 1D-2D cumulative mass error for the simulation was made (  
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 Figure 26) which highlighted that the combined 1D-2D cumulative mass error was not 
equal to the sum of the 1D and 2D cumulative mass error. The 
Lancashire_Model_Wyre_T200_SCFC_DEF_053_TSMB1d2d.mif highlighted that 
the six tidal boundaries (HT) within the supplied model were oscillating (Figure 27). It 
was agreed with the EA that because these boundaries had not been changed from 
the supplied model, no further action was required. 
 
 
 
 

 
 
 

 
 

 
 

 
Figure 25: Combined 1D-2D percentage mass error, 0.5% AEP, baseline tidal 
model 
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Figure 26: Cumulative mass error for 1D, 2D and combined 1D2D, 0.5% AEP, 
baseline tidal model 

 
 
Figure 27 : Lancashire_Model_Wyre_T200_SCFC_DEF_053_TSMB1d2d 

 
 
The Q ME oscillates with the tidal cycle and therefore further investigations were 
carried out into the impact of this on model results.  

 Figure 28 shows the MB2 grid output from the same simulation at 88 hours. It 
highlights areas of poor convergence along the Wyre itself, the Main Dyke and the 
downstream extent of the Horsebridge Dyke. 
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Figure 29 : PO line locations 

 

 Figure 30 shows the stage outputs in locations highlighted by the mass balance grid 
output. Figure 31 and Figure 32 show results from PO lines distributed throughout the 
modelled area of interest to assess the overall stability and volume conservation. 
These confirm that results are acceptable. 
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Figure 30 : Stage results for PO lines through the Wyre Estuary and Main Dyke 

 
 

Figure 31 : Model wide stage results, 0.5% AEP, baseline 
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9 MODEL RESULTS 
 Model results for all scenarios and events, both fluvial and tidal, are discussed in 

detail in the FRA (document reference TR010035/APP/5.2 – Rev 1). 
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10 LIMITATIONS OF THE MODEL 
 The key limitations associated with the modelling carried out to inform this study are 

summarised below. 
 Missing survey data for the Main Dyke and Horsebridge Dyke meant that 

assumptions had to be made on the schematisation of the structures and the channel 
geometry without being able to carry out secondary checks. Consequently, the 1D 
elements of the models are based on the supplied EA 1D ISIS models. 

 Detailed survey data for the Wyre defences was not available. EA asset data, 
combined with LiDAR and site visit observations, have been used to ensure the most 
appropriate representation of these defences. 

 Survey data was not available for structures in the floodplain, notably culverts 
beneath the disused railway line running north from the Horsebridge Dyke to 
Amoundness Way. LiDAR data has been used to make a best estimate of the likely 
conveyance capacity of these structures. 

 Updated roughness values for the FMP channels were informed by photographs 
taken in 2002 supplied with the existing model report. These photographs were only 
available in areas where structures had been surveyed. 

 Model grid sizes of 4m and 5m were used for the fluvial and tidal models respectively. 
In creating averaged grids of these sizes, it is inherent that a level of accuracy is lost. 
Where appropriate, key structures and features have been enforced to ensure that 
their impact on flood extents and levels is captured. 

 The tidal model required that channels and some structures were modelled in 2D 
rather than 1D as in the fluvial model. This was necessary given the large volumes 
of water inundating the area during a 0.5% AEP tidal flood event. Removal of 
boundaries between 1D and 2D reduces the potential for instabilities. The most 
appropriate, best practice 2D approaches to modelling channels and structures have 
been used, informed by the same base data used in the 1D model. Although the tidal 
model results are not, and could not be, directly comparable with the fluvial model 
results the Scheme has been assessed against a directly compatible baseline, thus 
ensuring that the results are valid for this FRA. 

 There is inherent uncertainty in the derivation of all boundary data used in the 
modelling. However, given that the FRA presents a comparative assessment of the 
Scheme for each event, it is not considered that this uncertainty has a detrimental 
impact on the overall conclusions of the FRA. The modelling of a wide range of 
events enables a broad understanding of how the risk and impacts change with 
changing volumes and mechanisms of flooding. 
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26802 (Gypsey Race @ Kirby 

Grindalythe) 2.236 13 0.109 0.261 0.199 0.492 

27051 (Crimple @ Burn Bridge) 2.297 40 4.539 0.222 0.149 0.344 

73015 (Keer @ High Keer Weir) 2.306 21 12.239 0.156 0.001 0.693 

25019 (Leven @ Easby) 2.312 34 5.538 0.347 0.394 0.818 

49003 (de Lank @ de Lank) 2.351 46 13.559 0.232 0.241 0.426 

47022 (Tory Brook @ Newnham Park) 2.37 19 7.331 0.257 0.071 0.47 

45816 (Haddeo @ Upton) 2.416 19 3.456 0.324 0.434 0.708 

41020 (Bevern Stream @ Clappers 

Bridge) 2.424 43 13.49 0.214 0.208 0.906 

25003 (Trout Beck @ Moor House) 2.443 39 15.164 0.176 0.291 1.156 

28033 (Dove @ Hollinsclough) 2.48 33 4.666 0.266 0.415 0.72 

49006 (Camel @ Camelford) 2.485 6 8.832 0.11 

-

0.293 2.624 

25011 (Langdon Beck @ Langdon) 2.502 26 15.878 0.241 0.326 1.929 

44008 (South Winterbourne @ 

Winterbourne Steepleton) 2.505 33 0.42 0.395 0.332 1.81 

       Total 

 

520 

    Weighted means 

   
0.237 0.188 

  
 
FINAL POOLING GROUP  

Station Distance 

Years 

of 

data 

QMED 

AM L-CV 

L-

SKEW Discordancy 

27073 (Brompton Beck @ Snainton 

Ings) 0.592 32 0.813 0.197 

-

0.022 1.239 

20002 (West Peffer Burn @ Luffness) 1.892 41 3.299 0.292 0.015 2.252 

203046 (Rathmore Burn @ Rathmore 

Bridge) 2.038 30 10.934 0.136 0.091 1.105 

26802 (Gypsey Race @ Kirby 

Grindalythe) 2.236 13 0.109 0.261 0.199 0.273 

27051 (Crimple @ Burn Bridge) 2.297 40 4.539 0.222 0.149 0.83 

73015 (Keer @ High Keer Weir) 2.306 21 12.239 0.156 0.001 0.796 

25019 (Leven @ Easby) 2.312 34 5.538 0.347 0.394 1.443 

49003 (de Lank @ de Lank) 2.351 46 13.559 0.232 0.241 0.524 

45816 (Haddeo @ Upton) 2.416 19 3.456 0.324 0.434 1.152 

41020 (Bevern Stream @ Clappers 

Bridge) 2.424 43 13.49 0.214 0.208 0.458 

25003 (Trout Beck @ Moor House) 2.443 39 15.164 0.176 0.291 1.142 

25011 (Langdon Beck @ Langdon) 2.502 26 15.878 0.241 0.326 1.704 

27010 (Hodge Beck @ Bransdale 

Weir) 2.519 41 9.42 0.224 0.293 0.323 

206006 (Annalong @ Recorder) 2.532 48 15.33 0.189 0.052 1.347 

48004 (Warleggan @ Trengoffe) 2.603 43 9.799 0.268 0.287 0.412 

       



Doc no. 197_08_SD01 Version 2 Last printed 27/02/2017 Page 18 of 20 

Total 516 

Weighted means 0.23 0.195 

6.3 Additional supporting information – Apportioning of Flows 

Flow from the lumped catchment to FEP1 has been scaled to account for the proportional 
area of the catchment draining to the US model boundary along the Main Dyke, where an 
inflow input is required in the hydraulic model.  

The remainder of the total flow for the catchment will be put into the model as a lateral inflow 
between the upstream (US) and downstream (DS) model extents for this watercourse.  

Image 1 – FEH CD-ROM Catchment draining to the US model extent of the Main Dyke. The 
catchment area totals 26.43km2. As a proportion of the total catchment to the DS extent of the 
watercourse, this is equal to 95%.  

Therefore, the modelled inflows are as follows for the Main Dyke:  

FEP1 FEH Statistical Flows (m3/s) 

Return Period 
(Years) 

US inflow Lateral 

2 10.67 0.56 

100 22.42 1.18 

100+30% CC 29.15 1.53 
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100+35% CC 30.27 1.59 

100+70% CC 38.11 2.01 

1000 26.79 1.41 

For FEP3 (Horsebridge Dyke), the flow for the lumped catchment has also been apportioned 
according to the area draining to the US model extent and the DS boundary of the 
watercourse.  

Image 2 - FEH CD-ROM Catchment draining o the US model extent of the Horsebridge Dyke. 
The catchment area totals 6.79km2. As a proportion of the total catchment to the DS extent of 
the watercourse, this is equal to approximately 70%.  

6.4 Additional supporting information – Anecdotal Flooding Information 

Anecdotal Flooding Information from Public Consultation: A number of people referred to 
flooding along the Main Dyke being severe and extending quite far south. Apparently this has 
improved a lot since the tidal gates were installed but they believe that a lack of maintenance 
of the Dyke in certain stretches is a problem. The Dyke is very narrow and overgrown south of 
Little Singleton but widens out further south. 

6.5 Environment Agency Correspondence 

From: 

Sent: 12 January 2017 11:40 
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To: 

Subject: RE: A585 modelling study 

Hello Lisa 

The revised flows will be acceptable for the Flood Risk Assessment without the need for a 
detailed EA review.  As you point out the increased flows for climate change will provide a 

much more conservative flood estimation. 

With regards 
Ian 

From: 

Sent: 11 January 2017 14:44 
To: 
Cc: 
Subject: A585 modelling study 

Hello Ian 

I am working with Claire Gibson on the A585 scheme and one of the actions that was agreed 

during one of your calls was for us to check our new design flow hydrology against the 

hydrology in the existing EA models of the Main and Horsebridge Dykes. Please see below a 

summary comparison table. 

Flow Estimation Location 2 year flow - 

Arcadis 

2 year flow 

– EA 2003

100 year 

flow - 

Arcadis 

100 year 

flow –EA

2003 

Main Dyke at DS limit 11.23 10.09 23.7 24.6 

Horsebridge Dyke at DS limit 6.55 3.66 13.95 10.2 

In the main our new flows are higher than the EA 2003 model flows, with the exception of a 

slightly lower flow at the 100yr on the Main Dyke. However, the scenario we are modelling is 

the 100 year plus climate change event, incorporating a +30%  factor for CC (so arriving at a 

more conservative flow). 

I light of these findings I was hoping you could agree that our design hydrology is acceptable 

without detailed EA review. 

Kind Regards 

Lisa 

 | Principal Hydrologist | 
 | 

Wales 
T.
www.arcadis.com

Be green, leave it on the screen. 
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Figure D 1 - Maximum flood extents [Baseline and ‘With Scheme’ (Option)] for the 50% AEP flood 
event (Contains Ordnance Survey data © Crown copyright and database right 2017) 
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Figure D 2 - Maximum flood extents [Baseline and ‘With Scheme’ (Option)] for the 20% AEP flood 
event (Contains Ordnance Survey data © Crown copyright and database right 2017)  
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Figure D 3 - Maximum flood extents [Baseline and ‘With Scheme’ (Option)] for the 10% AEP flood 
event (Contains Ordnance Survey data © Crown copyright and database right 2017)  
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Figure D 4 - Maximum flood extents [Baseline and ‘With Scheme’ (Option)] for the 5% AEP flood 
event (Contains Ordnance Survey data © Crown copyright and database right 2017)  
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Figure D 5 - Maximum flood extents [Baseline and ‘With Scheme’ (Option)] for the 2% AEP flood 
event (Contains Ordnance Survey data © Crown copyright and database right 2017)  
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Figure D 6 - Maximum flood extents [Baseline and ‘With Scheme’ (Option)] for the 1.33% AEP flood 
event (Contains Ordnance Survey data © Crown copyright and database right 2017)  
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Figure D 7 - Maximum flood extents [Baseline and ‘With Scheme’ (Option)] for the 1% AEP flood 
event (Contains Ordnance Survey data © Crown copyright and database right 2017)  
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Figure D 8 - Maximum flood extents [Baseline and ‘With Scheme’ (Option)] for the 1% AEP (+30% 
Climate Change) flood event (Contains Ordnance Survey data © Crown copyright and database right 
2017)  
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Figure D 9 - Maximum flood extents [Baseline and ‘With Scheme’ (Option)] for the 1% AEP (+35% 
Climate Change) flood event (Contains Ordnance Survey data © Crown copyright and database right 
2017)  
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Figure D 10 - Maximum flood extents [Baseline and ‘With Scheme’ (Option)] for the 1% AEP (+70% 
Climate Change) flood event (Contains Ordnance Survey data © Crown copyright and database right 
2017)  
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Figure D 11 - Maximum flood extents [Baseline and ‘With Scheme’ (Option)] for the 0.1% AEP flood 
event (Contains Ordnance Survey data © Crown copyright and database right 2017)  
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Figure D 12 - Maximum flood depth difference [Scheme – Baseline] for the 50% AEP flood event. 
Includes area removed from the flood extent as a result of the Scheme (Contains Ordnance Survey 
data © Crown copyright and database right 2017) 
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Figure D 13 - Maximum flood depth difference [Scheme - Baseline] for the 20% AEP flood event. 
Includes area removed from the flood extent as a result of the Scheme (Contains Ordnance Survey 
data © Crown copyright and database right 2017) 
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Figure D 14 - Maximum flood depth difference [Scheme - Baseline] for the 10% AEP flood event. 
Includes area removed from the flood extent as a result of the Scheme (Contains Ordnance Survey 
data © Crown copyright and database right 2017) 
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Figure D 15 - Maximum flood depth difference [Scheme - Baseline] for the 5% AEP flood event. 
Includes area removed from the flood extent as a result of the Scheme (Contains Ordnance Survey 
data © Crown copyright and database right 2017) 
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Figure D 16 - Maximum flood depth difference [Scheme - Baseline] for the 2% AEP flood event. 
Includes area removed from the flood extent as a result of the Scheme (Contains Ordnance Survey 
data © Crown copyright and database right 2017) 
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Figure D 17 - Maximum flood depth difference [Scheme - Baseline] for the 1.33% AEP flood event. 
Includes area removed from the flood extent as a result of the Scheme (Contains Ordnance Survey 
data © Crown copyright and database right 2017) 
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Figure D 18 - Maximum flood depth difference [Scheme - Baseline] for the 1% AEP flood event. 
Includes area removed from the flood extent as a result of the Scheme (Contains Ordnance Survey 
data © Crown copyright and database right 2017) 
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A585 Skippool to Windy Harbour Improvement Scheme 
Hydraulic Model Results 
 

  
Figure D 19 - Maximum flood depth difference [Scheme - Baseline] for the 1% AEP (+30% Climate 
Change) flood event. Includes area removed from the flood extent as a result of the Scheme 
(Contains Ordnance Survey data © Crown copyright and database right 2017) 
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A585 Skippool to Windy Harbour Improvement Scheme 
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Figure D 20 - Maximum flood depth difference [Scheme - Baseline] for the 1% AEP (+35% Climate 
Change) flood event. Includes area removed from the flood extent as a result of the Scheme 
(Contains Ordnance Survey data © Crown copyright and database right 2017)   
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Figure D 21 - Maximum flood depth difference [Scheme - Baseline] for the 1% AEP (+70% Climate 
Change) flood event. Includes area removed from the flood extent as a result of the Scheme 
(Contains Ordnance Survey data © Crown copyright and database right 2017) 
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Figure D 22 - Maximum flood depth difference [Scheme - Baseline] for the 0.1% AEP flood event. 
Includes area removed from the flood extent as a result of the Scheme (Contains Ordnance Survey 
data © Crown copyright and database right 2017) 
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Figure D 23 - Maximum flood depth difference [Scheme with embankment only and no widening of 
the A585 Main Dyke crossing - Baseline] for the 50% AEP flood event. Includes areas removed from 
and added to the flood extent as a result of embankment construction. (Contains Ordnance Survey 
data © Crown copyright and database right 2017) 
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Figure D 24 - Maximum flood depth difference [Scheme with embankment only and no widening of 
the A585 Main Dyke crossing - Baseline] for the 20% AEP flood event. Includes areas removed from 
and added to the flood extent as a result of embankment construction. (Contains Ordnance Survey 
data © Crown copyright and database right 2017) 
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Figure D 25 - Maximum flood depth difference [Scheme with embankment only and no widening of 
the A585 Main Dyke crossing - Baseline] for the 10% AEP flood event. Includes areas removed from 
and added to the flood extent as a result of embankment construction. (Contains Ordnance Survey 
data © Crown copyright and database right 2017) 
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Figure D 26 - Maximum flood depth difference [Scheme with embankment only and no widening of 
the A585 Main Dyke crossing - Baseline] for the 5% AEP flood event. Includes areas removed from 
and added to the flood extent as a result of embankment construction. (Contains Ordnance Survey 
data © Crown copyright and database right 2017) 
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Figure D 27 - Maximum flood depth difference [Scheme with embankment only and no widening of 
the A585 Main Dyke crossing - Baseline] for the 2% AEP flood event. Includes areas removed from 
and added to the flood extent as a result of embankment construction. (Contains Ordnance Survey 
data © Crown copyright and database right 2017) 
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 Figure D 28 - Maximum flood depth difference [Scheme with embankment only and no widening of 
the A585 Main Dyke crossing - Baseline] for the 1.33% AEP flood event. Includes areas removed 
from and added to the flood extent as a result of embankment construction. (Contains Ordnance 
Survey data © Crown copyright and database right 2017) 
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Figure D 29 - Maximum flood depth difference [Scheme with embankment only and no widening of 
the A585 Main Dyke crossing - Baseline] for the 1% AEP flood event. Includes areas removed from 
and added to the flood extent as a result of embankment construction.  (Contains Ordnance Survey 
data © Crown copyright and database right 2017) 
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Figure D 30 - Maximum flood depth difference [Scheme with embankment only and no widening of 
the A585 Main Dyke crossing - Baseline] for the 1% AEP (+30% Climate Change) flood event. 
Includes areas removed from and added to the flood extent as a result of embankment construction. 
(Contains Ordnance Survey data © Crown copyright and database right 2017) 
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Figure D 31 - Maximum flood extents [Tide Locked Baseline and ‘With Scheme’ (Option)] for the 50% 
AEP flood event (Contains Ordnance Survey data © Crown copyright and database right 2017) 
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Figure D 32 - Maximum flood extents [Tide Locked Baseline and ‘With Scheme’ (Option)] for the 20% 
AEP flood event (Contains Ordnance Survey data © Crown copyright and database right 2017)  
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Figure D 33 - Maximum flood extents [Tide Locked Baseline and ‘With Scheme’ (Option)] for the 10% 
AEP flood event (Contains Ordnance Survey data © Crown copyright and database right 2017)  
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Figure D 34 - Maximum flood extents [Tide Locked Baseline and ‘With Scheme’ (Option)] for the 5% 
AEP flood event (Contains Ordnance Survey data © Crown copyright and database right 2017)  
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Figure D 35 - Maximum flood extents [Tide Locked Baseline and ‘With Scheme’ (Option)] for the 2% 
AEP flood event (Contains Ordnance Survey data © Crown copyright and database right 2017) 
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Figure D 36 - Maximum flood extents [Tide Locked Baseline and ‘With Scheme’ (Option)] for the 
1.33% AEP flood event (Contains Ordnance Survey data © Crown copyright and database right 2017)  
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Figure D 37 - Maximum flood extents [Tide Locked Baseline and ‘With Scheme’ (Option)] for the 1% 
AEP flood event (Contains Ordnance Survey data © Crown copyright and database right 2017)  
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Figure D 38 - Maximum flood extents [Tide Locked Baseline and ‘With Scheme’ (Option)] for the 1% 
AEP (+30% Climate Change) flood event (Contains Ordnance Survey data © Crown copyright and 
database right 2017)  
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Figure D 39 - Maximum flood extents [Tide Locked Baseline and ‘With Scheme’ (Option)] for the 1% 
AEP (+35% Climate Change) flood event (Contains Ordnance Survey data © Crown copyright and 
database right 2017)  
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Figure D 40 - Maximum flood extents [Tide Locked Baseline and ‘With Scheme’ (Option)] for the 1% 
AEP (+70% Climate Change) flood event (Contains Ordnance Survey data © Crown copyright and 
database right 2017)  
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Figure D 41 - Maximum flood extents [Tide Locked Baseline and ‘With Scheme’ (Option)] for the 0.1% 
AEP flood event (Contains Ordnance Survey data © Crown copyright and database right 2017)  
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Figure D 42 - TUFLOW Model Output Zone used for Tidal Model runs. The model calculates solutions 
for all cells within the model domain which extends north west towards Thornton, Cleveleys and 
Fleetwood. However, results grids are only written out for the area in the model output zone giving 
rise to the straight edges observed around the perimeter of the flood extent. The output zone has 
been used to limit run times and reduce file sizes by only writing results for the study area. (Contains 
Ordnance Survey data © Crown copyright and database right 2017)  
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Figure D 43 - Maximum flood extents [Tidal Baseline and ‘With Scheme’ (Option)] for the 0.5% AEP 
Tidal flood event (Contains Ordnance Survey data © Crown copyright and database right 2017)  
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Figure D 44 - Maximum flood extents [Tidal Baseline and ‘With Scheme’ (Option)] for the 0.5% AEP 
Tidal + UKCP18 Climate Change (Contains Ordnance Survey data © Crown copyright and database 
right 2017)  
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Figure D 45 - Maximum flood depth difference [Tidal Baseline and ‘With Scheme’ (Option)] for the 
0.5% AEP Tidal flood event (Contains Ordnance Survey data © Crown copyright and database right 
2017)  
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Figure D 46 - Maximum flood depth difference [Tidal Baseline and ‘With Scheme’ (Option)] for the 
0.5% AEP Tidal + UKCP18 Climate Change Sensitivity Test (Contains Ordnance Survey data © 
Crown copyright and database right 2017)  
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Figure D 47 - Maximum flood depth difference [Baseline and ‘with Mitigation’] for the 1% AEP + 30% 
Climate Change flood event (Contains Ordnance Survey data © Crown copyright and database right 
2017)1 
 

 

 

                                                           
1 In this case, a change of +/- 1cm has been used to colour the difference grid to aid clarity of understanding 
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Figure D 48 - A map showing the extent of the area considered for property level flood level analysis. 
MasterMap building polygons for all properties within the area shown to experience a change in flood 
risk were extracted from within this area (Contains Ordnance Survey data © Crown copyright and 
database right 2018). 
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1 INTRODUCTION 
1.1.1 This Drainage Design Development Report superseded Technical Note 17 which provided guidance on 

the design principles required at the preliminary design Stage 3. 

1.1.2 This Drainage design development report is intended to be a live document detailing relevant background 
information, mandatory requirements, DMRB design standards, correspondence to date and points of 
contact to be used for future detailed design. 

 Background 
1.2.1 Highways England has been investigating options to alleviate a major bottle neck along the A585 between 

the Windy Harbour junction and the Skippool junction near Poulton-le-Fylde. As a result of the options 
work Highways England published the Preferred Route Announcement on 24 October 2017 indicating 
that an offline ‘southern’ bypass solution between the two junctions was the preferred solution (hereafter 
referred to as the ‘Scheme’). 

1.2.2 The A585 (T) is a single carriageway trunk road, which provides the only viable access from the motorway 
network (M55 at Junction 3) into Fleetwood and its urban areas.  As a result, it suffers from extreme 
congestion. The Government’s Autumn Statement in 2014 identified the need for an Improvement 
Scheme along the A585 between Windy Harbour and Skippool to ameliorate the impact of traffic on the 
route between the two villages and to remove a major bottleneck. 

 

Figure 1-1: Scheme Study Area 
1.2.3 The Scheme would follow a route to the south of the ribbon development between Skippool and Little 

Singleton. It is 4.86km in length, would bypass two of the most significant junction constraints and provide 
dual-carriageway capacity. Figure 1-1shows the geographic location of the Scheme and the surrounding 
road network. Figure 1-2 presents the Scheme.   
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Figure 1-2: The Scheme 
1.2.4 Main roads affected by the Scheme are: 

• A585 Amounderness Way – the southern end of the single carriageway largely rural trunk road 
including the Skippool Roundabout junction with A588 Breck Road and B5412 Skippool Road; 

• A585 Mains Lane – single carriageway trunk road from Skippool to Little Singleton (Five Lane Ends 
junction). There are 131 houses, 7 businesses and 2 caravan parks fronting Mains Lane and Breck 
Road between Skippool roundabout and Little Singleton Junction, there are also 2 set of traffic 
signals; 

• A585 Garstang New Road – rural single carriageway trunk road from Five Lane Ends junction leading 
to recently upgraded traffic signal controlled Windy Harbour Junction; 

• A586 Garstang Road East – Local Road Network (LRN) operated by Lancashire County Council 
(LCC); 

• A588 Shard Road across Wyre estuary – Local Road Network (LRN) operated by LCC; 

• B5260 Lodge Lane – cross country road running southwards from Five Lanes End junction that is 
used as a north-south rat-run to areas such as the employment areas south of the M55 such as 
Warton and Wesham/Kirkham – operated by LCC. 

1.2.5 The landscape surrounding the Scheme is generally low lying and coastal characterised by arable fields, 
pasture, drainage ditches and small to medium sized blocks of mixed woodland. The Wyre Way regional 
trail runs east from the edge of the Wyre Estuary Country Park along the southern bank of the Wyre 
Estuary as far as Little Singleton. Further to this, there is publicly accessible land at The Wyre Estuary 
Country Park which is located north of Skippool. There is a greater density of residential properties 
surrounding the western half of the Scheme with farmland becoming more prevalent to the east. To the 
south of Little Singleton and east of the B5260 there is an area of non-designated parkland (Singleton 
Park). There are eight Noise Important Areas along Breck Road, Mains Lane and Fleetwood Road within 
the vicinity of the Scheme. 

1.2.6 Environmental constraints within the locality of the Scheme include the Morecambe Bay and Duddon 
Estuary Special Protection Area (SPA), Ramsar, Site of Special Scientific Interest (SSSI) and 
recommended Marine Conservation Zone (rMCZ) approximately 500m to the north of the Scheme. There 
are also three Biological Heritage Site (BHS) designations associated with the Wyre Estuary (important 
at a local level). The Main Dyke watercourse lies to the west of the Scheme and there are areas of low 
lying floodplain and some areas of flood zone 3 associated with Main Dyke and the Wyre Estuary covering 
the Scheme footprint. Heritage features include the Conservation Areas at Poulton-le-Fylde and Singleton 
as well as isolated Grade II Listed Buildings. 
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2 EXISTING DRAINAGE 
 Existing available drainage data 

2.1.1 Existing as-built records and drainage data for the existing A585 trunk road has been obtained from 
Highways England Drainage Data Management System (HADDMS).  

2.1.2 As-built drainage data has also been received from Enterprise Mouchel (Area 13) for the newly 
constructed Windy Harbour Junction (Drawing number: 780003/501z & 502z). 

2.1.3 No data has been received from Lancashire County Council (LCC) for the local drainage networks which 
connect to the existing A585 trunk road. LCC stated during a walk over survey on the 30/11/2017 that no 
formal data is available. 

2.1.4 This information has been used to determine the existing drainage collector, carrier systems and outfalls 
serving the existing A585 within the study area. 

2.1.5 From a desk top gap analysis study of the available data, additional asset survey will be required to fill 
the gaps in the missing asset data. 

 Existing drainage condition data 
2.2.1 A review of the existing drainage assets condition data on HADDMS has confirmed that there is limited 

data available detailing its condition. 

2.2.2 The only condition survey data available is between Skippool Junction and Skippool Bridge and the data 
shows that the existing network currently has 6no. category 4 defects (holes / broken pipes) and 1no. 
category 5 defects (collapsed drain). There are also 17no. location where the survey had to be abandoned 
due to the level of debris, water level and loss of vision. Refer to Appendix A for existing CCTV data. 

2.2.3 Consequently, to fill in the asset and condition data gaps a drainage gap analysis set of plans has been 
created (Refer to Appendix B, drawing numbers HE548643-ARC-HDG-A585-DR-D-3301 To 3312) along 
with an CCTV asset and condition survey specification. These documents were issued to Highways 
England in 2017 to procure a CCTV asset and condition survey to allow us to fill in the gaps and verify 
our assumptions.  

 Existing drainage systems 
2.3.1 The existing highways drainage on the A585 route within the study area is predominantly by trapped 

gulley’s or kerb off-let gullies connecting to carrier drains, with intermediate chambers, that discharge into 
field ditches or watercourses. In general, there are no specific measures to treat highway discharges but 
some of the outfalls are provided with flap valves to prevent backflow of water from the larger 
watercourses affected by tidal conditions from the River Wyre Estuary. 

2.3.2 The exception to the above is the drainage network provided for the recently upgraded Windy Harbour 
Junction that uses combined kerb-drains that discharge to an oversized pipe that has been provided with 
a penstock valve and vortex flow control device at the outfall from this catchment. 

2.3.3 19no. existing drainage catchment have been identified. These catchments are located at the tie-ins 
locations of the new offline bypass and along the parts of the existing A585 which will be de-trunked 
following the completion of the new offline bypass. 

 Existing topography 
2.4.1 The study area is situated in the coastal plain between the Irish Sea and the River Wyre. The 

topography of the area comprises a low lying gently undulating terrain. The terrain is dominated by a 
north-west to south-east running ridge that lies to the South of the River Wyre. This rises from around 
13m AOD at Skippool to 24m AOD at Little Singleton. While the top of the ridge is rounded, the side 
slopes of the ridge fall, typically, at about 1 in 20. 
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2.4.2 West of the ridge the Skippool–Lytham Channel containing Main Dyke runs in a generally south to north 
direction and is some 300m to 500m wide. The elevation of the channel is around 4.5m AOD. South of 
Garstang Road East the main ridge is cut into by a small re-entrant valley approximately 1km long running 
in a south easterly direction containing a drainage ditch but extends eastwards for a total distance of 
about 1.6km as a dry valley between Little Singleton and Singleton village. 

Figure 2-1: Scheme area topography 
2.4.3 The existing A585 at Skippool Junction Roundabout is at approximately 6.5m (AOD) and falls (travelling 

eastbound) over about 0.5km on a very shallow gradient to the location of the Skippool Bridge over Main 
Dyke. From Skippool Bridge, the A585 (Mains Lane) follows the ridge rising gently to an elevation of 
23.6m AOD at Little Singleton. From this high point at Little Singleton in an eastbound direction, the 
topography drops initially with a 6% gradient, before flattening out and dropping again with a gradient of 
3% reaching a low point of about 6.4m AOD approximately 500m west of Windy Harbour Junction. From 
here, the topography rises to the Windy Harbour Junction at 10.5m AOD with gradients of up to 2.5%. 

 Existing waterbodies 
2.5.1 There are 4 no. primary watercourses and 5no. minor watercourse / field ditches that have been identified 

within the scheme area. The Main Rivers listed below are managed by the Environment Agency.  The 
primary watercourses being: 

 River Wyre (Main River) – not directly affected by the Scheme 

 Horsebridge Dyke (Main River) 

 Main Dyke (Main River) 

 Un-named watercourse known as Pool Foot Creek 

2.5.2 At the western end of the scheme, Horsebridge Dyke falls in a generally north-easterly direction passing 
under Skippool Roundabout through Skippool Clough Culvert to discharge into the River Wyre Estuary. 
The culvert is 1.6m diameter of concrete and extended corrugated steel construction and has a 1.6m 
diameter flap valve at its northern end to prevent tidal flooding. In the event of tidal flooding the flap valve 
would be shut, and Horsebridge Dyke would be unable to discharge.  The Environment Agency manages 
this flap valve. 

2.5.3 The bypass route runs along the Main Dyke valley. Main Dyke is an artificial watercourse constructed 
between 18th -19th century for the purposes of agricultural drainage and falls in a northerly direction to 
connect with Horsebridge Dyke before discharging into the Wyre Estuary at Skippool Creek. The 
watercourse is protected from tidal flooding by a tidal gate about 200m north of the A585 road. The form 
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of the tidal gate is a pair of flap valves enhanced by lowering gates to be operated in extreme tidal events. 
This provides protection against tidal flooding to a level of about 6.5m AOD. In the event of tidal flooding 
the flap valves would be closed, and Main Dyke would be unable to discharge.  The Environment Agency 
manages this flood gate. 

2.5.4 Main Dyke has several field ditches that discharge into it along its length as can be seen in Figure 2-2. 

2.5.5 At the eastern end of the scheme the only watercourse crosses the bypass route about 0.5km west of 
Windy Harbour Junction. We have called this watercourse Pool Foot Creek. The watercourse is protected 
by a flood gate at its discharge into the Wyre Estuary. The level of protection provided by these gates is 
approximately 6.5mAOD.  It is not known who owns/manages this flood gate. 

Figure 2-2: Existing Watercourses and Overland Flow Catchments 
2.5.6 Apart from watercourses, other waterbodies such as ponds and lakes are also present within the area of 

interest. Many of the waterbodies are small ponds which are isolated within the adjacent rural areas and 
can be seen on the Existing drainage and site clearance catchment plan in Appendix C. 

 Existing flood risk assessment data 
2.6.1 The EA, via their website, provide floodplain mapping data for the UK. The floodplain is the area that 

would naturally be affected by flooding if a river rises above its banks, or high tides and stormy seas 
cause flooding in coastal areas. 

2.6.2 The floodplain mapping shows two different kinds of flooding for the river and the sea and are described 
as: 

 Zone 3 (dark blue) – Shows the area that could be affected by flooding either from rivers or the 
sea, if there were no flood defences. This area could be flooded: 

I. from the sea by a flood that has a 0.5 per cent (1 in 200 years) or greater chance of happening 
each year; or 

II. from a river by a flood that has a 1 per cent (1 in 100 years) or greater chance of happening 
each year. 

 Zone 2 (light blue) - shows the additional extent of an extreme flood from rivers or the sea. These 
outlying areas are likely to be affected by a major flood, with up to a 0.1 per cent (1 in 1000 year) 
chance of occurring each year. 
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2.6.3 Where there is no blue shading, flooding from rivers and/or the sea is very unlikely. There is less than a 
0.1 per cent (1 in 1000 years) chance of flooding occurring each year. These areas are described as 
Flood Zone 1. 

2.6.4 There are 3no. primary watercourses within the scheme area, which are classified as Statutory Main River 
as discussed in section 2.5.1 

2.6.5 From the EA’s flood plain mapping the proposed offline bypass is at risk from 1 in 100-year river flood 
event and the 1 in 200-year tidal event (flood zone 3), as shown in Figure 2-3. The current fluvial flooding 
is associated with the river being tide locked and the restriction imposed by the existing Skippool Bridge. 

Figure 2-3: EA Flood Zone and Main River Mapping (not to scale) 
2.6.6 A Flood Risk Assessment report (HE548643-ARC-GEN-A585-RP-EWE-2032) identifies that parts of the 

bypass route are within flood risk zones 1, 2 and 3 particularly affecting the sections: 

 At Skippool Junction 

 Between the proposed Skippool Bridge junction and Poulton junction 

 Immediately south-west of Poulton Junction; and 

 At Pool Foot Creek west of Windy Harbour Junction. 

2.6.7 However, it should be noted that the effect of the scheme on these flood zones needs to be reviewed 
following completion of the Flood Risk Assessment (still to be agreed with the Environment Agency). 

 Aquifers and groundwater 
2.7.1 The EA provides groundwater mapping data for the UK. Groundwater supplies a third of the drinking 

water in England and Wales. The EA has a duty to monitor and protect the quality of groundwater and to 
conserve its use for water resources as set out in their Policy and Practice for the Protection of 
Groundwater (1998). As a result, the EA have defined Source Protection Zones (SPZs) for 2000 
groundwater sources (wells, boreholes and springs) used for the supply of public drinking water.  

2.7.2 The shape and size of a zone depends on the condition of the ground, how the groundwater is removed, 
and other environmental factors. 

2.7.3 The maps show three main zones: 

 Inner zone (Zone 1) - Defined as the 50-day travel time from any point below the water table to 
the source. This zone has a minimum radius of 50 metres 

 Outer zone (Zone 2) - Defined by a 400-day travel time from a point below the water table. This 
zone has a minimum radius of 250 or 500 metres around the source, depending on the size of 
the abstraction; and 

 Total Catchment (Zone 3) - Defined as the total recharge area around a source. 
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2.7.4 An overview of the scheme area shown in Figure 2-4 below indicates that there are no Inner, Outer or 
Total Catchment (Zone 1, 2 or 3) source protection zones within the existing A585 truck road corridor.  

2.7.5 No discussion regarding groundwater abstraction licenses for public, industrial and agricultural water 
supplies point has been held with the EA due to the distance the scheme is away from the source 
protection zones. 

Figure 2-4: EA Source Protection Zone Mapping (not to scale) 
2.7.6 A review of the Groundwater Vulnerability Mapping has also been undertaken to examine the EA’s 

assessment of the likelihood of a pollutant discharged at ground level reaching groundwater within 
superficial and bedrock aquifers. The status of the aquifer shown in Figure 2-5is an indication of the 
importance of the groundwater for drinking water supply. 

Figure 2-5: EA Groundwater Vulnerability Mapping (not to scale) 
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2.7.7 Part of the proposed offline bypass is located above a Minor Aquifer which has a vulnerability status of 
high. The remainder of the scheme located outside of an aquifer.  

2.7.8 The groundwater level within the Minor Aquifer is unknown and the existing drainage information suggests 
that the existing A585 drainage discharges to watercourses and not to ground. 

2.7.9 The Groundwater Flooding Susceptibility Mapping (                       Figure 2-6) shows that there is a limited 
potential for surface water flooding caused by groundwater along the existing A585. As would be 
expected, groundwater could potential cause flooding at the ground surface close to watercourse 
locations.  

                       Figure 2-6: EA Source Protection Zone Mapping (not to scale) 
 

2.7.10 The Stage 2 ground investigation data is limited, and as a result, further ground investigation works have 
been undertaken at Stage 3 to inform the preliminary design. 

 Geology 
2.8.1 A review of the geology in the scheme area has identified that the bypass crosses agricultural land that 

is classified as Grade 2 in the Agricultural Land Classification system. The geology underlying the options 
comprises glacial till and tidal flat deposits (predominantly clay and silt) underlain by mudstone bedrock. 
These soils and rocks tend to have a low permeability that leads to the restriction of movement of 
contamination. 

2.8.2 An overview of the drift geology can be seen in Figure 2-7: 
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2.9.7 The existing drainage networks are shown on the “Existing Drainage and Site Clearance” plans provided 
in Appendix D. 

2.9.8 Highways England Operations Directorate Department did state that there could be existing surface water 
drains from the proposed de-trunked A585 that could cross the proposed offline bypass and they should 
be traced and the pipes protected and / or diverted to ensure their outfalls are maintained. 

 Condition of the existing drainage assets (stage 2 data) 
2.10.1 A review of the available Stage 2 CCTV asset and condition data has been undertaken to confirm the 

condition of the existing drainage assets.  

2.10.2 The review identified that CCTV asset and condition data is only available for the section of existing 
carriageway between Skippool Junction and Skippool Bridge and the available survey data is provided in 
Appendix A. 

2.10.3 A review of this data has shown that there is current 1no. category 5 defect (collapsed pipe) and 6no. 
category 4 defects and 17no. “Survey abandoned” due to collapse, debris or loss of vision. 

2.10.4 Further CCTV asset and condition data will be required to complete the stage 3 design, as discussed 
further in section 3.10. 

 Existing drainage design life 
2.11.1 Limited as-built data is available and as a result the time of construction is difficult to confirm. However, 

the road wasn’t original constructed to DMRB standards and it’s difficult to confirm its residual life and 
has been subject to changes in the 1960’s and 1970’s before the road became a Trunk Road. 

2.11.2 The DRMB states that the drainage assets have a design life of 60 years. 

 Flood hotspot summary 
2.12.1 HADDMS has been reviewed for existing flooding incidents and “hotspots” along the existing A585 and 

at the tie-in location for the new offline bypass. 26 no. flood incidents between 2005 and 2015 have been 
identified with the scheme limits which include the existing A585 which will be de-trunked. 

2.12.2 Extracts of maps identifying flood hotspot locations are given in Figure 2-8 to Figure 2-11 and a summary 
of details from HADDMS are provided in Tables Table 2-3 to Table 2-6. 

 
Figure 2-8: HADDMS Recorded Flood Incidents between Skippool Junction and Shard Road Junction 

(not to scale) 
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Figure 2-12: HADDMS Priority outfalls overall status between Skippool Junction and Skippool  

(not to scale) 
2.13.2 5 no. outfalls have been identified between Skippool Junction and Skippool Bridge, all of which have an 

outfall overall status of “D” (low risk) and do not form part of the Priority Outfall Programme. 

 
Figure 2-13: HADDMS Priority outfalls overall status between Garstang New Road and Windy Harbour 

Junction (not to scale) 
2.13.3 5 no. outfalls have been identified between Garstang Road and Windy Harbour Junction, all of which 

have an outfall overall status of “C” (moderate risk) and do not form part of the Priority Outfall Programme. 

2.13.4 An extract from the outfall register for each outfall can be found in Appendix E. 

 Priority culvert summary 
2.14.1 Highways England also have a priority culverts register which identifies culverts under the road network 

that are undersized and could lead to flooding incidents during heavy rain. The culverts were classified A 
to D according to their perceived risk, “A” being “Very High” and “D” being “Low” risk. 

2.14.2 One culvert has been identified with the scheme study area as shown in Figure 2-14 and it has been 
classified as low risk (classification D) as shown in Figure 2-15. 
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Figure 2-14: HADDMS Priority culvert overall status between Garstang New Road and Windy Harbour 

Junction (not to scale) 
 

2.14.3 The register states that the culvert has no history of flooding and has a status “D” (low risk). 

 

 
Figure 2-15: HADDMS Priority culvert overall status register extract 

 
2.14.4 The existing Skippool Clough Culvert is not classified as a drainage culvert on HADDMS but is recorded 

as a culvert in SMIS due to its internal diameter. 
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3 PROPOSED HIGHWAY DRAINAGE 
 The legal framework – flood risk 

3.1.1 In England and Wales, the Environment Agency (EA) has a general supervisory role over all matters 
relating to land drainage and flood defence. Under the Land Drainage Act, there are two primary types of 
watercourse defined: 

 Statutory Main River; and 

 Ordinary Watercourses. 

3.1.2 For ‘Statutory Main River’, the Environment Agency has powers under the Land Drainage Act and Water 
Recourses Act for flood defence purposes. For ‘Ordinary Watercourses’ the Local Authority has powers 
under the Land Drainage Act 1991 and local Land Drainage Byelaws to make riparian landowners 
manage watercourses appropriately.  The relevant local authority is Lancashire County Council. 

3.1.3 Highways England acting on behalf of the Secretary of State for Transport has the powers, under Section 
100 of the Highways Act to discharge drainage from highways into any inland waters, whether natural or 
artificial, or any tidal waters (which includes groundwater). The powers relate only to drainage of the 
highway, which may be taken to include all land within the highway boundary. 

 The legal framework – water quality 
3.2.1 The key piece of legislation with respect to the management of water resources and pollution control is 

the Water Framework Directive (WFD). The Directive was translated into English and Welsh law through 
The Water Environment (Water Framework Directive) (England and Wales) Regulations 2003, which 
came into force in January 2004. 

3.2.2 The key objectives of the WFD is the provision of River Basin Management Plans (RBMPs), which aim 
to: 

 Prevent deterioration, enhance and restore bodies of surface water, achieve good chemical and 
ecological status of such water and reduce pollution from discharges and emissions of hazardous 
substances; 

 Protect, enhance and restore all bodies of groundwater, achieve good chemical and quantitative 
status of groundwater, prevent the pollution and deterioration of groundwater, and ensure a 
balance between groundwater abstraction and replenishment; and 

 Preserve protected areas. 

3.2.3 It requires that the water environment be looked at, integrating water quality, quantity and physical habitat 
with ecological indicators. Information gathered through the Environment Agency’s monitoring 
programmes will allow the classification of surface water bodies into one of five WFD ecological status 
classes (High, Good, Moderate, Poor, Bad) and one of two chemical status classes (Pass/Fail).  

3.2.4 One of the main goals of the Directive was to aim for at least ‘good’ ecological and ‘good chemical status 
for surface waters, and ‘good’ chemical and ‘good’ quantitative status for groundwater by 2015. 

3.2.5 The RBMPs are subject to a 6-yearly cycle. The first cycle of river basin planning ran from the publication 
of RBMPs in 2009 until 2015, the second cycle of river basin planning will run from 2015 until 2021. The 
Environment Agency submitted the proposed updated plans to ministers for approval on 30 October 2015, 
with publication due in early 2016. 

3.2.6 The Environment Agency have released data they’ve collected for Cycle 2 and have published results for 
waterbodies.  

3.2.7 The following watercourses are either near or cross the existing / proposed A585 are classified under 
WFD: 

• River Wyre - Waterbody ID GB531207212200) Heavily Modified, transitional waterbody (estuarine). 
Overall ecological status of Moderate Potential, limited by some supporting elements/conditions, 
including dissolved inorganic nitrogen concentrations. Chemical status of Fail against the priority 
substances and priority hazardous substances categories; 
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• Horsebridge Dyke not monitored under the WFD, we are likely to infer quality based on data for the 
Main Dyke; 

• Main Dyke - known as the Hillylaid Pool, (Waterbody ID GB112072066120) is classified as a heavily 
modified waterbody overall ecological status of Moderate Potential, no info provided in the River 
Basin Management Plan on limited factors. Good status regarding chemical quality; and  

• Pool Foot Creek - not monitored under the WFD, need to infer water quality, consider it is likely to 
be of low quality as available dilution is limited. 

3.2.8 Normally, consent from the Environment Agency (EA) under Section 88 of the Water Resources Act 1991 
is required to discharge into controlled waters.  Section 89(5) of that Act says, however, that a highway 
authority draining a highway under Section 100 powers will not be committing an offence if it does not 
have consent under Section 88.   

3.2.9 The existing A585 was originally constructed prior to the Water Resources Act and there are no records 
of any formal Flood Defence consents.  

3.2.10 Highways England acknowledges its obligation not to pollute and has provide guidance on the 
assessment and management of the impacts that the new construction, have on the water environment 
in HD45/09.  

3.2.11 The issue of Pollution Control (Water Quality) and Accidental Spillage Containment is discussed further 
in Section 3.7. 

 Design standards 
3.3.1 The stage 3 drainage design has been undertaken in accordance with standards, advice notes and IAN 

given in the Design Manual for Roads and Bridges (DMRB). 

  Design principles 
3.4.1 The drainage system shall be able to rapidly remove water from the carriageway and prevent flooding of 

the carriageway for the design storm return periods. 

3.4.2 The drainage system shall accommodate such run-off from the highway and from adjacent (external) 
catchments and increased rainfall intensities (related to predicted climate change effects), where 
possible, within the various constraints of the scheme design – in particular the land constraints. 

3.4.3 Both with respect to water quality and discharge rates the aim of the design is, where possible, to: 

 Achieve the required DMRB standards; 

 Improve on the existing situation; and 

 Improve on the ease of maintenance to provide a long-term improvement in highway water quality 
discharges. 

3.4.4 The Environment Agency has indicated that it would like to see discharge rates reduced to those for 
“greenfield sites”.  

 Climate change 
3.5.1 Guidance from HD33/16 states that an allowance for climate change should be incorporated into the 

design. To achieve he rainfall intensities used to calculate the design storms must include an allowance 
for the effects of climate change. Where rainfall data exclude such an allowance, a sensitivity test on the 
design of the drainage system must be carried out by increasing rainfall intensities of the design storm by 
20% and adjustment made to the design should the initial design fail this sensitivity test. 

3.5.2 The National Planning Policy Framework (NPPF) Table 5 of the Technical Guidance Note states that a 
scheme with a design life extending to a point earlier than 2085 should adopt a 20% allowance for climate 
change as shown in Figure 3-1: 
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Figure 3-1: Table 5 extract from technical guidance note to NPPF (DCLG – 2012) 
3.5.3 This Technical Guidance Note was withdrawn in March 2014 and replaced with a new guidance on 

flood risk assessment: climate change allowances and that the upper end allowance of 40% is now 
recommended, shown in     Figure 3-22: 
 

    Figure 3-2: Table 2 extract from flood risk assessment: climate change guidance 
3.5.4 As the scheme has a design life extending to 2080 the design will be developed based on applying a 20% 

climate change allowance.  

 Water quality 
3.6.1 As stated in Section 3.2 Highways England acknowledges its obligation not to pollute and the design will 

ensure that discharges from the carriageway will not lead to deterioration in the classification status of 
the receiving watercourses. 

3.6.2 An assessment of the potential ecological impacts from the route runoff has been assessed using the 
Highways England Water Risk Assessment Tool (HAWRAT) to determine whether there is an 
environmental risk and if pollution mitigation measures need to be adopted. 

3.6.3 The Environment Agency have approved the method of assessment used by HAWRAT and have agreed 
their output assessments can be used in eth Environmental Impact Assessment (EIA). 

 Pollution control 
3.7.1 Spillages caused by accidents or other causes can occur anywhere on the road network and an 

assessment of the risk of acute pollution impact has been undertaken utilising Assessment Method D in 
HD45. 

3.7.2 The proposed road catchment has been assessed, and targeted mitigation measures will be included in 
the design at high risk areas. 

 Consultations undertaken to inform the design 
3.8.1 While investigating the existing drainage, and developing the Stage 3 drainage strategy for the scheme 

the following statutory consultees were contacted: 

• Highways England Safety Engineering and Standards (S.E.S) Department 

• Highways England Operations Directorate (O.D.) Department 

• Environment Agency (EA) 
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VII. The existing 1 in 5-year discharge rate to the existing Clough Culvert shall be provided by the 
proposed drainage network; 

VIII. Attenuation in the form of oversized pipes has been provided to maintain the existing discharge 
rate while accommodating the additional paved area and 20% climate change allowance; 

IX. A water quality assessment using HAWRAT show that pollution mitigation measures are not 
required (Refer to Appendix H for Method A and B calculations); and 

X. An accident spillage risk assessment calculation for the catchment shows that the risk of a serious 
accidental pollution incident has a less than 1% probability of occurring, and as a result, no spillage 
control measure has been incorporated into the design (Refer to Appendix I for accidental spillage 
risk calculations). 

3.14.3 Catchment 2: 

I. Starts approximately 200m east (chainage 0+500) of the existing Skippool Junction and finishes at 
the centre of the junction (Chainage 0+340) and takes the southern portion of the Junction and Old 
Breck Road; 

II. None of the existing drainage will be retained within this catchment, except for the existing outlet 
headwall into Horsebridge Dyke (subject to a pending condition survey); 

III. Surface water run-off will be removed from the carriageway using a combination of kerbs and 
gullies and combined kerb and drainage units; 

IV. The surface water run-off will be conveyed to the outfall using a carrier pipe network; 

V. Combined Carrier filter pipes are proposed to drain the sub-grade drainage as well as surface 
runoff; 

VI. It is proposed to maintain the existing discharge point to Horsebridge Dyke located on the A585 
Breck Road south of the junction. At the time of writing this report it is assumed that the existing 
outlet headwall will need to be replaced with a new pre-cast headwall and flap value, as this asset 
has not been surveyed as part of the CCTV asset and condition survey; 

VII. The existing 1 in 5-year discharge rate to the Skippool Clough Culvert will be maintained by the 
proposed drainage network; 

XI. Attenuation in the form of oversized pipes has been provided to maintain the existing discharge 
rate while accommodating the additional paved area and 20% climate change allowance; 

VIII. A water quality assessment using HAWRAT shows that pollution mitigation measures are not 
required (Refer to Appendix H for Method A and B calculations); and 

IX. An accident spillage risk assessment calculation for the catchment shows that the risk of a serious 
accidental pollution incident has a less than 1% probability of occurring, and as a result, no spillage 
control measure has been incorporated into the design (Refer to Appendix I for accidental spillage 
risk calculations). 

3.14.4 Catchment 3: 

I. Starts approximately 200m east (chainage 0+400) of the existing Skippool Junction and finishes at 
60m east of the A585 Mains Lane (Chainage 0+860) and the entire carriageway catchment and 
Old Mains Lane side road; 

II. Approximately 100m of existing drainage is to be retained from the A585 Mains Lane and 
connected into the proposed drainage system; 

III. Surface water run-off will be removed from the carriageway using a combination of kerbs and 
gullies and combined kerb and drainage units; 

IV. The new eastbound and westbound Skippool Bridge will not require bridge deck drainage units as 
the surface water run-off flow width is maintained within the hard strip provided. Gullies have been 
provided upstream and downstream of the structures. 

V. The surface water run-off will be conveyed to the outfall using a carrier pipe network; 

VI. FIN drains will be installed to drain the sub-grade drainage; 



A585 Windy Harbour to Skippool 
Drainage Design Development Report 

HE548643-ARC-HDG-A585-RP-D-3198 Version 1.0 Page 25  
02/08/2018 

VII. The existing outfalls to Main Dyke cannot be maintained due to the new northern bridge (eastbound 
carriageway). As a result, 2no. new outfalls to Main Dyke have been proposed. The new precast 
headwalls will incorporate flap valves as, although Main Dyke is not tidal, it is subject to changes 
is level due to the downstream Tidal Gate’s flap valves; 

XII. Attenuation in the form of oversized pipes has been provided to maintain the existing discharge 
rate while accommodating the additional paved area and 20% climate change allowance; 

VIII. A water quality assessment using HAWRAT show that pollution mitigation measures are not 
required (Refer to Appendix H for Method A and B calculations); and 

IX. An accident spillage risk assessment calculation for the catchment shows that the risk of a serious 
accidental pollution incident has a less than 1% probability of occurring, and as a result, no spillage 
control measure has been incorporated into the design (Refer to Appendix I for accidental spillage 
risk calculations). 

   Proposed drainage strategy – Catchments 4, 5, 6 and 7 
3.15.1 Catchment 4, 5, 6 and 7 all discharge to receiving watercourse using a greenfield runoff rate of 11.9 litres 

per second per hectare which was calculated as part of the Flood Risk Assessment works. 

3.15.2 Catchment 4: 

I. Starts approximately 60m east of the A585 Mains Lane (Chainage 0+860 High point) and finishes 
east of the A586 Garstang Road East of Poulton Junction (Chainage 2+250).  The low point of the 
road alignment is at Chainage 1+570; 

II. The northern section of A586 Garstang Road East which will be connected to the new bypass 
through Poulton Junction. The existing gullies through the new junction will be abandoned and 
removed.  

III. Surface water run-off from the offline bypass will be removed using Surface Water Channels 
(SWC). The SWC have a triangular profile and are 1.58m wide in the central reserve and 1.28m 
wide in the verge;  

IV. Poulton Junction and the laybys utilise a combination of kerbs and gullies and combined kerb and 
drainage units to remove surface water run-off from the carriageway; 

V. The surface water run-off will be conveyed to proposed Wetland no.1 using a carrier pipe network; 

VI. Fin drain will be installed to drain the sub-grade drainage. Fin drains will be upgraded to narrow 
filter drains / filter drains to accommodate wide verges and earthworks run-off and groundwater 
flows. Where narrow filter drains / filter drains systems have been incorporated into the design to 
accommodate overland flow and groundwater, the systems have been kept separate from the 
surface water drainage systems and discharge directly into eth pre-earthworks ditches or 
watercourses; 

VII. Wetland no.1 (Chainage 1+650) will provide attenuation to accommodate the 1 in 100-year storm 
return period with a 40% allowance for climate change, while maintaining the existing greenfield 
run-off rate; 

VIII. Wetland 1 is located within Flood Zone 3 and forms part of the Flood Risk Assessment. To prevent 
the wetland being washed out, the access track around the pond has been set 300mm above the 
calculated 1 in 100-year fluvial storm event level as per HD45 and agreed with Highways England 
(refer to minutes in Appendix F); 

IX. A wetland has been proposed as the water quality assessment using HAWRAT shows that pollution 
mitigation measures are required (Refer to Appendix H for Method A and B calculations); and 

X. An accident spillage risk assessment calculation for the catchment show that the risk of a serious 
accidental pollution incident has a less than 1% probability (Refer to Appendix I for accidental 
spillage risk calculations). However, as this new catchment has a new wetland, the outlet headwall 
will incorporate an orifice plate built in to a penstock. The penstock will allow the wetland to be 
closed for maintenance activities and can be used for accidental spillage containment if needed. 
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3.15.3 Catchment 5: 

I. Starts east of the A586 Garstang Road East Roundabout (Chainage 2+250) with a low point at 
Chainage 2+400 and finishes approximately 270m east of B5260 Lodge Lane (Chainage 3+400 – 
high point); 

II. There are no existing drainage networks along the offline bypass; 

XI. Surface water run-off from the offline bypass will be removed using Surface Water Channels 
(SWC). The SWC have a triangular profile and are 1.58m wide in the central reserve and 1.28m 
wide in the verge; 

XII. The layby utilises a combination of kerbs and gullies and combined kerb and drainage units to 
remove surface water run-off from the carriageway; 

III. The surface water run-off will be conveyed to proposed wetland no. 2 using a carrier pipe network; 

IV. Filter drains will be installed to drain the sub-grade drainage. The fin drain will be upgraded to 
narrow filter drains / filter drains to accommodate wide verges, central reserve, earthworks run-off 
and groundwater flows. Where narrow filter drains / filter drains systems have been incorporated 
into the design to accommodate overland flow and groundwater, the systems have been kept 
separate from the surface water drainage systems and discharge directly into the pre-earthworks 
ditches or watercourses; 

V. At Stage 2 there was an indication that the groundwater flows in Lodge Lane cutting could 
potentially have high flow rates due to the presence of glacial sand / gravel cap immediately east 
of Lodge Lane. There was also the possibility of artesian pressures in the Glacial Till that could be 
encountered when the cutting is constructed. Following receipt of Ground Investigation data at 
Stage 3 an analytical assessment of the flows for the entire 270m of the cutting has been 
undertaken based on dewatering of a 3m thick, fully saturated aquifer. The results for the 270m 
long cutting (the length that is below the water table) give a total flow of 7.5l/s. As a result, a 
separate filter drainage system has been provided to capture this potential groundwater flow. The 
filter drain system consists of 225mm diameter filter drain pipes located in the eastbound and 
westbound verge and low side of the central reserve. These filter drain have been set so that the 
top of the pipe is 1.6m below the finished road level to ensure that there is enough drawdown to 
prevent groundwater entering the carriageway foundation. The filter drains have been designed to 
cater for a ground water flow of 1.15x10-3 l/s/m; 

VI. Wetland no.2 (Chainage 2+350) will provide attenuation to accommodate the 1 in 100-year storm 
return period with a 40% allowance for climate change, while maintaining the existing greenfield 
run-off rate; 

VII. A wetland has been proposed as the water quality assessment using HAWRAT shows that pollution 
mitigation measures are required (Refer to Appendix H for Method A and B calculations); and 

VIII. An accident spillage risk assessment calculation for the catchment show that the risk of a serious 
accidental pollution incident has a less than 1% probability (Refer to Appendix I for accidental 
spillage risk calculations). However, as this new catchment has a new wetland the outlet headwall 
will incorporate an orifice plate built in to a penstock. The penstock will allow the wetland to be 
closed to allow maintenance activities and can be used for accidental spillage containment if 
needed. 

3.15.4 Catchment 6: 

I. Starts approximately 270m east of B5260 Lodge Lane (Chainage 3+400) and finishes at the tie-in 
location to the existing A585 (Chainage 4+050); 

II. Existing drainage along the existing Garstang New Road at chainage 4+050 will be retained and 
connected to proposed catchment. 

III. Surface water run-off from the offline bypass will be removed using SWC. The SWC have a 
triangular profile and are 1.58m wide in the central reserve and 1.28m wide in the verge;  

IV. The layby utilises a combination of kerbs and gullies and combined kerb and drainage units to 
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remove surface water run-off from the carriageway; 

V. The surface water run-off will be conveyed to proposed Wetland no.3 using a carrier pipe network; 

VI. Fin drains will be installed to drain the sub-grade drainage. The fin drain will be upgraded to narrow 
filter drains / filter drains to accommodate wide verges and central reserve; 

VII. Wetland no.3 (Chainage 4+125) will provide attenuation to accommodate the 1 in 100-year storm 
return period with a 40% allowance for climate change, while maintaining the existing greenfield 
run-off rate; 

VIII. A wetland has been proposed as the water quality assessment using HAWRAT shows that pollution 
mitigation measures are required (Refer to Appendix H for Method A and B calculations); and 

IX. An accident spillage risk assessment calculation for the catchment show that the risk of a serious 
accidental pollution incident has a less than 1% probability (Refer to Appendix I for accidental 
spillage risk calculations). However, as this new catchment has a new wetland the outlet headwall 
will incorporate an orifice plate built in to a penstock. The penstock will allow the wetland to be 
closed to allow maintenance activities and can be used for accidental spillage containment if 
needed. 

3.15.5 Catchment 7: 

I. Starts at the tie-in location to the existing A585 (Chainage 4+050) and continues east towards 
Windy Harbour junction (Chainage 4+850 – high point). The existing A585 carriageway will become 
the new A585 eastbound carriageway and westbound carriageway will be completely new; 

II. The existing drainage network of the recently upgraded Windy Harbour Junction (existing 
catchment 11) and its outfall is to be maintained, along with the eastbound drainage between 
Chainage4+570 and 4+860. However, a small section of the east drainage system will have to be 
revised between Chainage 4+400 and 4+580 and incorporated into catchment 7 to accommodate 
the additional paved area (0.45ha); 

III. Surface water run-off from the carriageway will be removed using a SWC. The SWC have a 
triangular profile and are 1.58m wide in the central reserve and 1.28m wide in the verge;  

IV. The existing drainage system (existing catchment 11) that is to be revised will remove surface 
water run-off from the eastbound carriageway using combined drainage and kerb units; 

V. The surface water run-off will be conveyed to proposed wetland no. 4 using a carrier pipe network; 

VI. A fin drain will be installed to drain the sub-grade of the carriageway and a filter drain will be 
installed to drain the verge and small cutting. As the filter is drainage a small area it will be connect 
to the drainage system prior to discharging to the outfall;  

VII. Wetland no.4 (Chainage 4+460) will provide attenuation to accommodate the 1 in 100-year storm 
return period with a 40% allowance for climate change, while maintaining the existing greenfield 
run-off rate; 

VIII. A wetland has been proposed as the water quality assessment using HAWRAT shows that pollution 
mitigation measures are required (Refer to Appendix H for Method A and B calculations); and 

IX. An accident spillage risk assessment calculation for the catchment show that the risk of a serious 
accidental pollution incident has a less than 1% probability (Refer to Appendix I for accidental 
spillage risk calculations). However, as this new catchment has a new wetland the outlet headwall 
will incorporate an orifice plate built in to a penstock. The penstock will allow the wetland to be 
closed to allow maintenance activities and can be used for accidental spillage containment if 
needed. 

 Proposed drainage strategy – Catchment 8 
3.16.1 Catchment 8 is split into 2no. proposed drainage networks. Catchment 8a which drains the northern 

section of Lodge Lane (B5260) up to the new proposed Lodge Lane Bridge, and Catchment 8b which 
drainages the proposed Lodge Lane Bridge and the southern length of carriageway that ties into the 
existing Lodge Lane.  In the vicinity of the proposed bypass, Lodge Lane falls generally in a southerly 
direction. 
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3.16.2 Catchment 8a: 

I. Starts at the existing highpoint on Lodge Lane (B5260) and north of the proposed Lodge Lane 
Bridge (60m from highpoint); 

II. No drainage data is available for Lodge Lane (B5260) but road gullies have been noted along the 
road; 

III. Surface water run-off from the carriageway will be removed using kerbs and gullies, which will 
discharge to a pre-earthworks ditch via a carrier pipe network; 

IV. A water quality assessment using HAWRAT shows that pollution mitigation measures are not 
required (Refer to Appendix H for Method A and B calculations); and 

V. An accident spillage risk assessment calculation for the catchment shows that the risk of a serious 
accidental pollution incident has a less than 1% probability of occurring, and as a result, no spillage 
control measure has been incorporated into the design (Refer to Appendix I for accidental spillage 
risk calculations). 

3.16.3 Catchment 8b: 

I. This proposed catchment will start at the north end of the proposed Lodge Lane bridge and 
continues to the tie-in with the existing carriageway which is approximately 100m south of the 
proposed Lodge Lane Bridge: 

II. The proposed Lodge Lane Bridge (B5260) doesn’t require drainage, due to the longitudinal fall; 

III. Surface water run-off from the carriageway will be removed using kerbs and gullies, which will 
discharge to a pre-earthworks ditch via a carrier pipe network; 

IV. A water quality assessment using HAWRAT shows that pollution mitigation measures are not 
required (Refer to Appendix H for Method A and B calculations); and 

V. An accident spillage risk assessment calculation for the catchment shows that the risk of a serious 
accidental pollution incident has a less than 1% probability of occurring, and as a result, no spillage 
control measure has been incorporated into the design (Refer to Appendix I for accidental spillage 
risk calculations). 

  Proposed drainage strategy – Catchment 9 
3.17.1 Catchment 9: 

I. Starts west of Poulton Junction and finishes at the crossing with Main Dyke; 

II. The existing drainage which ran from A586 Garstang Road East of Poulton Junction has been 
intercepted by catchment 4. The existing drainage along A586 Garstang Road East up to Main 
Dyke is to be abandoned and removed; 

III. Surface water run-off from the carriageway will be removed using gullies;  

IV. The surface water run-off will be conveyed to the outfall using a carrier pipe network; 

V. Filter drains will be installed to drain the verge and small cutting. A small area of cutting will be 
drained to the carriageway drainage system prior to discharging to the outfall;  

VI. The existing outfall to Main Dyke (north of the existing road crossing) is to be retained;  

VII. A water quality assessment using HAWRAT show that pollution mitigation measures are not 
required (Refer to Appendix H for Method A and B calculations); and 

VIII. An accident spillage risk assessment calculation for the catchment shows that the risk of a 
serious accidental pollution incident has a less than 1% probability of occurring, and as a result, 
no spillage control measure has been incorporated into the design (Refer to Appendix I for 
accidental spillage risk calculations). 
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3.19.3 Proposed catchment 1, 2, 3, 7 and 9 outfall flow rates are less than the existing outfall rates of catchments. 

 Defects and remediation 
3.20.1 As discussed in Section 2, there was very limited CCTV condition data available for the existing drainage 

on the A5036.  

3.20.2 The drainage gap analysis plans include surveying the entire de-trunked section of the A585 to confirm 
the existing drainage asset locations and condition as there was no data available on HADMMS. This 
survey data would have confirmed the number of existing defects. As it is assumed that Lancashire 
County Council will want these defects remediating prior to accepting ownership of the de-trunked section 
of the A5036. 

3.20.3 Highways England requested that the CCTV asset and condition survey was de-scoped in order to 
remove part of de-trucked section of the A585 due to additional data being made available by Highways 
England O.D. department. Refer to Appendix A for additional CCTV Data. 

3.20.4 The data supplied showed that the surveys were undertaken in 2016 and the condition of the defects on 
the network may have changed in the last two years. As a result, it was agreed to de-scope the asset and 
condition works on the basis that the areas de-scoped could be surveyed at the detailed design stage. 

3.20.5 The de-scoped CCTV asset and condition survey was received on 30/04/2018 and the design updated 
to reflect this survey information. 

3.20.6 A review of the survey data confirmed that out of the 6.3km of existing pipework needing CCTV asset and 
condition survey and 2.5km requiring asset survey only (total of 9km), only 6.3km of data was received. 
This data was also made up of data outside of the scope of the works. For further details of the survey 
refer to Technical Note (TN22) – Drainage CCTV asset and condition survey review (document number: 
HE548643-ARC-HDG-A585-TN-D-3022) in Appendix J. 

3.20.7 The outstanding survey data shall be included in the detailed design stage survey. 

 Off network access and future maintenance 
3.21.1 Where possible, the design has sort to provide off network access for inspection and maintenance. Off 

network access has been provided for: 

 Wetland 1 – To be accessed from the back of the proposed Lay-by; and 

 Wetland 2 – To be accessed from the A586 Garstang Road East. 

3.21.2 Wetlands 3 and 4 will need to be accessed directly from the offline bypass carriageway. 

3.21.3 Vortex grit separators have been used in the design to replace the wetland sediment forebays as they 
provide a high level of sediment removal and use a very small plan area. 

3.21.4 The ASC Area 13 currently do not have any vortex grit separators within their network and they have 
limited experience of maintaining the wetlands and they have requested training be provided on 
completion of the Scheme. 

3.21.5 It was agreed with Highways England O.D Department that drainage training will be provided on 
completion of the works: 

 Confined space training for operatives; 

 Vortex grit separator inspection and maintenance training; and 

 Wetland inspection and maintenance training. 

3.21.6 This training will also include the creation of training videos for the operation, inspection and maintenance 
procedure for the following items; 

 Penstock / orifice plates; and 

 Vortex grit separators. 

3.21.7 Pollution Control Device (PCD) signage in accordance with HD33/06 has been provide adjacent to: 

 Hydrodynamic vortex grit separators; 
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 Penstock chambers and; 

 Accidental spillage containment shut-off penstock. 

3.21.8 A list of anticipated maintenance operations is presented in Appendix K. 

 Risk (Health and safety) 
3.22.1 A Designer’s Hazard Elimination Schedule (Document number: HE548643-ARC-GEN-A585-SC-PM-

2006) has been carried out to identify risks that may be associated with the construction and maintenance 
of the new drainage systems to ensure that, wherever economically possible, hazards are eliminated, or 
the risks of hazards being encountered are identified, reduced and mitigated as appropriate. 

3.22.2 As discussed in Section 2, due to the ages and fragmented nature of the existing drainage system, it is 
highly likely that the existing drainage assets will contain Asbestos Containing Materials (ACM’s). 

3.22.3 Highways England (Area 13) have provided their Asbestos Action Plan.  

 Buildability 
3.23.1 The preliminary drainage design has sought to utilise modular construction materials to assist the 

installation of components to form larger units and to reduce the risk of injury whilst handling these items 
without the benefit of craneage. Products used in the detail design include: 

 Twin wall thermoplastic pipes; 

 Low capacity vortex grit separators; 

 High capacity vortex grit separators; 

 Composite orifice and penstocks; 

 Concrete Storm water Cannel;  

 Linear drainage channels; and 

 Combined kerb and drain systems. 

3.23.2 During the Stage 3 design, clash analysis has been undertaken utilising other disciplines 2D models. At 
the time of writing this report 3D models are being produced and further clash analysis and resolution will 
be undertaken. 

 Departures from standard 
3.24.1 Elements of the design that do not comply with current design standards and advice given in the DMRB 

will be submitted to Highways England along with the justification for the departures and any appropriate 
mitigation measures provided.  

3.24.2 At the time of writing this report the following departures have been discussed with Highways England 
S.E.S department: 

 Increasing spacing for man access chambers from a maximum of 100m to 150m; 

 Increasing the diameter of a Type 7 catch-pit from 1050m diameter to accommodate larger pipes; 
and 

 1 in 1 year surcharge of existing networks. 

3.24.3 Highway England have confirmed that the departure listed above are common departures and in principle 
these will be approved. Refer to minute of meeting (Document number: HE548643-ARC-HDG-A585-MM-
Z-3008-Highways England SES MoM) in Appendix F.
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Appendix A – Existing CCTV asset and condition data 
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Appendix B – Existing drainage asset and condition survey 
plans (Gap analysis plans) 
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Appendix C – Existing drainage catchment and waterbodies 
plans 
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Appendix D – Existing drainage and site clearance plans 
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Appendix E – Priority outfall register extract 



Priority Outfall Register Extract 

Asset ID 34853 

 

Asset ID 34855 

 

Asset ID 34854 

 

 



 

Asset ID 34851 

 

Asset ID 34852 

 

Asset ID 32992 

 

 



 

Asset ID 13236 

 

Asset ID 32966 

 

Asset ID 32964 

 

 



 

Asset ID 32965 
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Appendix F – Correspondence 



 
 
 
A585 Skippool to Windy Harbour Improvement Scheme – Drainage S.E.S Scheme Introduction Presentation 

15th November 2017/ 9:30am 

Arcadis House, kings Cross Office – Room 2.6 

 

Attendees: 

 – Arcadis Consulting – Drainage Lead 

 – Arcadis Consulting – Drainage Senior Engineer 

) – Highways England – S.E.S Department 

 – Highways England – S.E.S Department 

 

 

Apologies: 

 

 – Arcadis Consulting – Project Manager 

 – Highways England – S.E.S Department 

 – Highway England – Scheme Project Manager 

 

Item 

no. 

Notes/actions Action owner 

1 Introduction - 

1.1 AC stated that the purpose of the meeting was to introduce the A585 Skippool to Windy Harbour 

Improvement Scheme and discuss the existing water environment, existing highway drainage and 

our proposed drainage strategy. 

- 

1.2 AC stated that do this he had produced a presentation (document number: HE548643-ARC-GEN-A585-

PR-ZM-3000). The presentation will cover the following agenda: 

1. Location overview; 

2. Existing road network and the main constraints; 

3. Existing A585 issues; 

4. Scheme objectives; 

5. Summary of options; 

6. Proposed route; 

7. Existing overland flow catchments; 

8. Existing drainage; 

9. Proposed drainage strategy; 

10. Proposed drainage and catchments; and 

11. Proposed Departures. 

 

- 

2 Agenda items 1 to 6  

2.1 AC gave a brief introduction to the scheme explaining that the Preferred Route Announcement 

(PRA) had been issued on 24th October 2017 and the preliminary design (Stage 3) for the scheme 

was being developed to set the red line boundary ready for the Development Control Order (DCO). 

- 

2.2 SS emphasized it is not within the remit of Highways England S.E.S department to approve any 

proposed drainage design, rather they are here to advise and provide necessary guidance. 

- 

3 Agenda item 7 - Existing overland flow catchments  

3.1 AC stated that there are 4no. Main Rivers within the scheme extents, these being the River Wyre, 

Horsebridge Dyke, Main Dyke and Pool Foot Creek.  

- 

3.2 AC stated that a Flood Risk Assessment was being produced and discussions had been held with the 

Environment Agency with regards the effect of the proposed embankment on the fluvial and tidal 

flood zones. 

 

- 

3.3 QD asked if any local watercourses were to be culverted. - 

3.4 AC explained that 5no. new 1.5m diameter culverts would be required along the offline bypass and 

the extension of 2no. existing 900mm diameter culverts to accommodate the dualling of the existing 

carriageway at Windy Harbour Junction. 

 

- 



3.5 QD asked if the culverts were included in the FRA and what their effect was on the tidal flooding. 

 

- 

3.6 AC stated that the culverts and proposed wetlands were included in both the fluvial and tidal 

models. 

- 

3.7 QD enquired about the effect this had on the fluvial and tidal flood water levels. - 

3.8 AC stated that as part of the scheme the existing Skippool Bridge was going to be replaced and 2no. 

structures constructed. The new structures would be larger clear span structures (bridge / box 

culverts) which actually reduced the flood water levels, even though the new embankment took up 

floodplain storage. AC stated that this will all form part of the FRA. 

- 

3.9 AC stated that due to the anticipated ground conditions the culverts are likely to be constructed 

from twin wall thermoplastic pipes. This is to cater for the anticipated differential settlement of 

150mm at the culvert headwalls and 300mm at the midpoint. 

- 

3.10 SS stated that all pipes greater than 900mm diameter are classified as a structure. SS also stated that 

he was currently developing the detailed specification for thermoplastic pipes in the MCHW to 

include pipes greater than 900mm diameter. 

- 

3.11 AC stated that he had been asked a question by the Structures S.E.S department via the Arcadis 

structures team with regards fire protection of thermoplastic twin wall pipes used as culverts 

- 

3.12 SS stated that if the culvert is open at both ends i.e. no trash or security screens and it only takes 

overland flow i.e. no road drainage, then the risk of a fire starting is negligible. 

- 

3.13 AC confirmed this to be the case and already stated this in his response to the structures team. - 

4 Agenda item 8 – Existing drainage  

4.1 AC explained that there was limited existing drainage data available and gap analysis plans had been 

created along with an CCTV asset and condition survey specification to allow asset data to be 

gathered to confirm our current design. 

- 

4.2 AC explained that the existing drainage networks along the existing A585 utilised kerb and gullies, 

which discharge via carrier drains to the ditches and ultimately the watercourses. 

- 

4.3 QD asked what would happen to the existing A585 when are scheme was complete. - 

4.4 AC stated that the existing A585 would be de-trunked and given to Lancashire County Council (LCC). - 

4.5 QD asked if the existing drainage on the de-trucked section was in good condition. -- 

4.6 AC stated that we have limited information and the gap analyses included the de-truckned section. 

AC stated that the team was aware that LCC may ask for defects to be repaired prior to them 

accepting ownership. 

- 

4.7 AC stated that apart from the Windy Harbour Junction improvement works where an oversized pipe 

and penstock value had been installed, the remainder of the existing drainage catchments current 

have no form of attenuation, water quality treatment or accidental spillage control. 

- 

5 Agenda items 9 & 10 – Proposed drainage strategy and catchments  

5.1 AC stated that all existing drainage catchments had been hydraulically modelled based on eth 1 in 1, 

5 and 100 year return periods, and where we planned to re-use existing outfalls the existing 1 in 5 

year discharge rate would be maintained. 

- 

5.2 SS stated that modelling of the existing 1 in 5 year discharge rate should not include the 20% climate 

change allowance. 

- 

5.3 AC stated that the existing hydraulic modelling did not include an allowance for climate change. - 

5.4 networks as per HD33 and the National Planning Policy Framework (NPPF) i.e. Table 5 of the 

Guidance Note in NPPF states that a scheme with a design life extending to a point earlier than 2085 

should adopt 20%. 

 
(Table 5 extract from Technical guidance to NPPF (DCLG – 2012)) 

 
 
 

- 



5.5 SS and QD stated that the relevant NPPF Guidance note on Climate Change factors has been 

withdrawn on March 2014 and replaced with new guidance on flood risk assessments: climate 

change allowances and that an upper end allowance of 40% is now recommended. 

  

Post Meeting Note: 

Current government guidance on climate change allowances are provided in Table 2 as shown 

below: 

 

 

 

 

 

 

 

 

- 

5.6 AC stated that a 40% allowance had not been incorporated and as the scheme was already over 

budget with a low CBR, it would be unlikely that 40% could be included. 

 

5.7 SS / QD requested that a 40% sensitivity check is undertaken, and the results reported back to them. 

 

Post Minute Note: 

 

A 40% sensitivity test had been undertaken on the proposed catchments on the offline bypass i.e. 

new catchments with new outfalls. The check has confirmed that there is sufficient capacity within 

the currently designed wetlands to accommodate the 40% and this allowance would be 

accommodated for catchments 4,5 6 and 7 only. Catchment 1,2 3 and 8 utilise existing outfalls and 

the 40% allowance will not be accommodated.  

 

AC 

5.8 AC stated that pre-earthworks ditches and filter drains would be used to drainage third party run-off 

and these would be kept separate from the surface water drainage systems. 

- 

5.9 AC stated that a separate filter drain system would be incorporated in the mainline verges and 

central reserve at lodge lane cutting to accommodate the potential high groundwater flows. AC 

stated that we have no Ground Investigate (GI) data at the moment, but the geology in the area 

suggest that groundwater flows could be high, so the design has progressed on a worst-case basis. 

- 

5.10 QD asked what would happen if the flow rates were found to be low. - 

5.11 AC stated that as the scheme was only at stage 3, once the GI came in, the design could be updated 

accordingly. 

- 

5.12 AC stated that at the junctions / tie in locations kerb and gullies or combined kerb and drainage units 

(CDKU) had been used. On the mainline bypass concrete triangular Surface Water Channel SWC) had 

been adopted (1.28m wide in the verge and 1.58m wide in the central reserve). 

- 

5.13 SS asked why grassed channels hadn’t been used. - 

5.14 AC confirmed that the maintaining agents normal reject the use of grass channels has they require 

the grass to be cut and can they can become easy damaged if they are tracked by errant vehicles. AC 

stated that the drainage design was based on providing the most efficient / safe solution which 

required the minimum amount of maintenance. 

- 

5.15 QD asked why we had used a triangular channel and not a trapezoidal channel as they have a 

greater hydraulic capacity 

- 

5.16 AC stated that on previous scheme the maintaining agents had requested triangular channel over 

trapezoidal channels as they required greater passes with the road sweeper to clean, which had 

health and safety implications for the operatives. 

- 

5.17 AC stated that the scheme had 7no. catchments which would increase to 9no. catchments if Shard 

Link Road was included in the scheme. 

- 

5.18 AC stated that catchments 1,2 and 3 utilised existing outfalls and would be drained via kerb and 

gullies or combined kerb and drainage units (CDKU). These would discharge through carrier drains 

and oversized pipe would be used for attenuation with a penstock and orifice plate for spillage 

containment and flow control. A vortex grit separator has been installed upstream of the 

attenuation pipe to removed sediment. The new bridges have a 1m hard strip and due to the cross 

fall and longitudinal fall no bridge deck drainage is required. Gullies will be provided upstream and 

downstream of the bridge. 

- 

5.19 AC stated that catchment 4 to 7 used SWC which discharges to a carrier system, prior to discharge to 

a wetland which will provide water quality treatment and accidental spillage containment. The 

- 



wetland forebay has been replaced with a vortex grit separate to capture sediment and floatables as 

they have a smaller footprint and are easier to clean. 

5.20 AC stated that catchment 8 covered existing Lodge lane which will now be on a bridge over the 

mainline. No drainage is required on the bridge. The small catchment upstream of the bridge will be 

connected into the pre-earthworks ditch. The catchment downstream of the bridge will connect into 

the existing drainage system following verification by CCTV asset and condition survey. Lodge lane is 

a local authority road and discussion are to be held with LCC. 

- 

5.21 AC stated that catchment 9 covers Shard Link Road which is drained by a SWC discharging to a 

wetland. There is still debate if this link road will be included in the scheme. 

 

 

Post Minute Note: 

 

Shard Link Road has been removed from the scheme following a written instruction from Highways 

England (17/11/2017) 

 

- 

5.22 AC confirmed that: 

 

� Oversized pipes are designed to accommodate the 1 in 5 years storm return period with the 

discharge restricted to existing discharge rates (1 in 5 year flow rates); 

 

� Wetlands had been designed to accommodate 1 in 100 year storm event with a 20% 

allowance for climate change with the discharge restricted to greenfield run-off rates; 

 

� Wetlands located in flood zones protected against the 1 in 100 year fluvial flood level 

(300mm free board); and 

 

� Wetland maintenance access provided off network (where possible).  

 

- 

6 Agenda Item 11 – Proposed departures  

6.1 AC stated that 3no. drainage departures will be applied for on the scheme, these being: 

 

� Surcharging of the drainage networks during 1 in 1 year storm events; 

 

� Increased spacing for man access chambers from a maximum of 100m to 150m; and 

 

� Increase the diameter of a Type 7 catch-pit from 1050m diameter to accommodate larger 

pipes. 

 

- 

6.2 SS stated that these are now common departures and in principle these will be approved.  - 

6.3 SS also confirmed that a departure will be required for the use of the vortex grit separator as the 

standard is still in draft format. 

AC 

6.4 SS confirmed that in principle they had no objections to the drainage proposals - 

7 Post Meeting Note - 

 Following issue of the draft minutes by AC, Highways England felt it would be beneficial in the longer 

term if a post meeting note to the MoM regarding climate change design requirements was added 

and is as follows: 

 

When it comes to Design of Road Drainage HE advises that designers would normally be expected to 

adopt the following approach: 

 
� All edge drain details for collection of run off and carrier pipes/conduits for conveyance of 

that run off shall be designed based on the ‘rainfall’ experienced by the road catchment. 

River levels and sea levels are not part of this design consideration. However, all drainage 

design shall incorporate appropriate discharge controls to comply with the national 

requirements. 

 
Highways England fully recognise the design standards described in the National Planning Policy 

Framework (NPPF) for climate change adaptation. NPPF provides the tools we need to ensure the 

SRN drainage network can be designed, constructed and operated in a safe way, and in order to 

 



meet our legal obligation not to increase the risk of flooding. All new schemes shall adopt the 

following approach to drainage design: 

 
� For all new schemes that do not involve adaptation of an existing drainage network: Full 

compliance with the requirements described in NPPF; 

 

� For all new schemes that involve adaptation of an existing drainage network: Compliance in 

accordance with HD33, with the exception of Smart Motorways where IAN 161 shall apply; 

 

� In both 1 and 2, above, the design solution shall incorporate a 20% uplift in peak rainfall 

intensity. The proposal shall also sensitivity test the design with a 40% uplift in peak rainfall 

intensity. The difference between the 2 scenarios (Central and Upper) shall enable the end 

user to understand the range of impact between the climate change risk scenarios. In the 

light of this knowledge the Project Sponsor shall determine the appropriate course of 

action to be implemented; 

 

� For all schemes that use existing outfalls, the current discharge rates shall not be exceeded. 

The current discharge rates (no rates were historically pre-defined, or pre-agreed) shall be 

calculated using the current design methods available within DMRB 4.2 

 

� All schemes shall be checked for a 1 in 100 year flooding compliance 

 
Where rivers and the sea have the potential to influence a highway design the regional effects of 

climate change must again be taken into account. In this case the impact of climate change on river 

flows and sea level rise must be taken into account as part of a flood risk assessment. Our HD45 

publication, which covers flood risk assessment, signposts the end-user back to Volume 4.2 (HA107) 

for Culvert design. However, the end user should be aware of, and implement, the most up-to-date 

climate change guidance to assess risk and design culverts in accordance with the new regional 

variations defined in NPPF, and to use the higher risk levels when doing so.     

 

Note on Peak Rainfall Intensity allowances: The working assumption is that all new road 

infrastructure shall have a design lifetime of 60 years. Under the climate change scenarios for peak 

rainfall intensity described in NPPF Table 2 the design lifetime of new road infrastructure now places 

them in the “2080s” banding (Note that NPPF Table 2 brackets the “2080s” peak rainfall intensity 

scenarios over the 2070 to 2115 period). NPPF text on peak rainfall intensity simply states the need 

to “understand the range of impact” and refers to the Central and Upper values across all of England 

that will facilitate this understanding. NPPF Table 2 then defines the “2080s” Central and Upper Peak 

Rainfall Intensity values as 20% and 40%, respectively. It is in this context that HE requirements are 

defined. You will note that for completely new road drainage designs our requirements are in full 

accordance with NPPF, whilst ensuring due diligence is exercised when “understanding” and 

evaluating the potential effects of a changing climate. 

 
 

 







































































 
 
 
A585 Skippool to Windy Harbour Improvement Scheme – Drainage O.D Scheme Introduction Presentation 

16th November 2017/ 10:30am 

Falcon House, Ground Floor (Unit 1), Fulwood Park, Caxton Road, Fulwood, Preston, PR2 9NZ - Room: Peregrine 

 

Attendees: 

 – Arcadis Consulting – Drainage Lead 

 – Arcadis Consulting – Drainage Senior Engineer 

 – Highways England – O.D Department 

 – Highways England – O.D Department 

 

Apologies: 

 

 – Arcadis Consulting – Project Manager 

 – Highways England – O.D Department 

 – Highway England – Scheme Project Manager 

 

Item 

no. 

Notes/actions Action owner 

1 Introduction - 

1.1 AC stated that the purpose of the meeting was to introduce the A585 Skippool to Windy Harbour 

Improvement Scheme and discuss the existing water environment, existing highway drainage and 

our proposed drainage strategy. 

- 

1.2 AC stated that do this he had produced a presentation (document number: HE548643-ARC-GEN-A585-

PR-ZM-3000). The presentation will cover the following agenda: 

1. Location overview; 

2. Existing road network and the main constraints; 

3. Existing A585 issues; 

4. Scheme objectives; 

5. Summary of options; 

6. Proposed route; 

7. Existing overland flow catchments; 

8. Existing drainage; 

9. Proposed drainage strategy; 

10. Proposed drainage and catchments; and 

11. Proposed Departures. 

 

- 

2 Agenda items 1 to 6  

2.1 AC gave a brief introduction to the scheme explaining that the Preferred Route Announcement 

(PRA) had been issued on 24th October 2017 and the preliminary design (Stage 3) for the scheme 

was being developed to set the red line boundary ready for the Development Control Order (DCO). 

- 

2.2 AC stated that Option 1b (Southern offline bypass) was being taken forward as per the PRA. 

 

 

3 Agenda item 7 - Existing overland flow catchments  

3.1 AC stated that there are 4no. Main Rivers within the scheme extents, these being the River Wyre, 

Horsebridge Dyke, Main Dyke and Pool Foot Creek.  

- 

3.2 AC stated that a Flood Risk Assessment was being produced and discussions had been held with the 

Environment Agency with regards the effect of the proposed embankment on the fluvial and tidal 

flood zones. 

 

- 

3.4 AC explained that 5no. new 1.5m diameter culverts would be required along the offline bypass and 

the extension of 2no. existing 900mm diameter culverts to accommodate the dualling of the existing 

carriageway at Windy Harbour Junction. 

 

- 

3.5 BS asked if the culvert size was based on the hydraulic capacity required - 

3.6 AC stated that the DMRB (HA107) states that all culverts under the carriageway greater than 12m 

long need to be a minimum of 1.2m in diameter. However, as the culverts need to accommodate 

- 



mammal shelves the diameter has been increased to 1.5m diameter. The increase in size also helps 

with future inspections and maintenance. 

3.7 DW asked if the culverts were included in the FRA and what their effect was on the tidal flooding. 

 

- 

3.8 AC stated that the culverts and proposed wetlands were included in both the fluvial and tidal 

models. 

- 

3.9 DW enquired about the effect this had on the fluvial and tidal flood water levels. - 

3.10 AC stated that as part of the scheme the existing Skippool Bridge was going to be replaced and 2no. 

structures constructed. The new structures would be larger clear span structures (bridge / box 

culverts) which actually reduced the flood water levels, even though the new embankment took up 

floodplain storage. AC stated that this will all form part of the FRA. 

- 

3.11 Agenda item 8 – Existing drainage - 

3.12 AC explained that there was limited existing drainage data available and gap analysis plans had been 

created along with an CCTV asset and condition survey specification to allow asset data to be 

gathered to confirm our current design. 

- 

3.13 AC explained that the existing drainage networks along the existing A585 utilised kerb and gullies, 

which discharge via carrier drains to the ditches and ultimately the watercourses. 

- 

3.14 BS asked what would happen to the existing A585 when are scheme is complete.  

3.15 AC stated that the existing A585 would be de-trunked and given to Lancashire County Council (LCC). - 

3.16 DW asked if the existing drainage on the de-trucked section was in good condition. - 

3.17 AC stated that we have limited information and the gap analysis included the de-trunked section. AC 

stated that the team was aware that LCC may ask for defects to be repaired prior to them accepting 

ownership. 

- 

3.18 BS stated that Area 13 had undertaken some drainage works / CCTV surveys along the existing A585 

and he will forward this data. 

- 

3.19 BS stated that a lot of the existing properties along the existing A585 discharged their foul / surface 

water drainage to septic tanks. United Utilities (UU) have just undertaken a scheme to separate the 

foul and storm water and have built a new sewer line and pumping station. 

-- 

3.20 AC stated that we had statutory undertakers plant information on our drawings, but if BS had plans 

he could share with us that showed the constructed route that would be great. 

 

Post Minute Note: 

BS has attempted to make contact with UU but all telephone numbers are not in use. He will try to 

email PM to see if she is still with UU. 

BS 

3.21 AC stated that apart from the Windy Harbour Junction improvement works where an oversized pipe 

and penstock value had been installed, the remainder of the existing drainage catchments current 

have no form of attenuation, water quality treatment or accidental spillage control. 

- 

4 Agenda items 9 & 10 – Proposed drainage strategy and catchments  

4.1 AC stated that all existing drainage catchments had been hydraulically modelled based on eth 1 in 1, 

5 and 100 year return periods, and where we planned to re-use existing outfalls the existing 1 in 5 

year discharge rate would be maintained. 

- 

4.2 DW asked if climate change would be included in the proposed design. - 

4.3 AC stated that the existing hydraulic modelling did not include an allowance for climate change, but 

confirmed that a 20% climate change allowance would be included to proposed drainage networks 

as per HD33. A 40% sensitivity check would also be undertaken. 

- 

4.4 AC stated that pre-earthworks ditches and filter drains would be used to drainage third party run-off 

and these would be kept separate from the surface water drainage systems. 

- 

4.5 AC stated that a separate filter drain system would be incorporated in the mainline verges and 

central reserve at lodge lane cutting to accommodate the potential high groundwater flows. AC 

stated that we have no Ground Investigate (GI) data at the moment, but the geology in the area 

suggest that groundwater flows could be high, so the design has progressed on a worst-case basis. 

- 

4.6 BS asked when the survey would be undertaken and if the design would be reviewed - 

4.7 AC stated that as the scheme was only at stage 3, once the survey had been undertaken in 

Feb/March 2018, the design could be updated accordingly. 

AC 

4.8 AC stated that at the junctions / tie in locations kerb and gullies or combined kerb and drainage units 

(CDKU) had been used. On the mainline bypass concrete triangular Surface Water Channel SWC) had 

been adopted (1.28m wide in the verge and 1.58m wide in the central reserve). 

- 



4.9 BS understood that the standards propose the use of SWC, but in this personnel opinion, they do 

require a lot of maintenance. 

- 

4.10 AC stated that the drainage design was based on providing the most efficient / safe solution which 

required the minimum amount of maintenance. 

- 

4.11 AC stated that trapezoidal channels have a greater hydraulic capacity, but are harder to maintain as 

they required greater passes with the road sweeper to clean, which had health and safety 

implications for the operatives. So, the scheme has adopted triangular channels. 

- 

4.12 AC stated that the scheme had 7no. catchments which would increase to 9no. catchments if Shard 

Link Road was included in the scheme. 

- 

4.13 AC stated that catchments 1,2 and 3 utilised existing outfalls and would be drained via kerb and 

gullies or combined kerb and drainage units (CDKU). These would discharge through carrier drains 

and oversized pipe would be used for attenuation with a penstock and orifice plate for spillage 

containment and flow control. A vortex grit separator has been installed upstream of the 

attenuation pipe to remove sediment. However, the need for the separators would be reviewed 

once the HAWRAT assessment had been undertaken. If the assessments show they are not required, 

then they will be removed. The new bridges have a 1m hard strip and due to the cross fall and 

longitudinal fall no bridge deck drainage is required. Gullies will be provided upstream and 

downstream of the bridge. 

- 

4.14 BS requested a copy of the HAWRAT assessment, so his team could review, as there may be some 

localised issues that may need to be addressed. 

AC 

4.15 AC stated that catchment 4 to 7 used SWC which discharges to a carrier system, prior to discharge to 

a wetland which will provide water quality treatment and accidental spillage containment. The 

wetland forebay has been replaced with a vortex grit separate to capture sediment and floatables as 

they have a smaller footprint and are easier to clean. 

- 

4.16 BS stated that he had seen them on the network, but wasn’t sure if the workforce had been trained 

to use them. 

- 

4.17 AC stated that on another scheme he designed, training had been incorporated in the 500 series 

specification and he can do this in the draft preliminary design specification. 

- 

4.18 BS stated that we need to review the offline bypass against the UU drawings he can provide to make 

sure that we do not damage the existing A585 drainage outfalls that discharge into Main Dyke. 

- 

4.19 BS to provide drawings following receipt of the minutes of the meeting. 

 

Post Minute Note: 

BS has attempted to make contact with UU but all telephone numbers are not in use. He will try to 

email PM to see if she is still with UU. 

BS 

4.20 AC to review UU drawing and update the design as required. - 

4.21 AC stated that catchment 8 covered existing Lodge lane which will now be on a bridge over the 

mainline. No drainage is required on the bridge. The small catchment upstream of the bridge will be 

connected into the pre-earthworks ditch. The catchment downstream of the bridge will connect into 

the existing drainage system following verification by CCTV asset and condition survey. Lodge lane is 

a local authority road and discussion are to be held with LCC. 

- 

4.22 AC stated that catchment 9 covers Shard Link Road which is drained by a SWC discharging to a 

wetland. There is still debate if this link road will be included in the scheme. 

 

Post Minute Note: 

Shard Link Road has been removed from the scheme following a written instruction from Highways 

England (17/11/2017) 

 

- 

4.23 AC confirmed that: 

� Oversized pipes are designed to accommodate the 1 in 5 years storm return period 

with the discharge restricted to existing discharge rates (1 in 5 year flow rates); 

 

� Wetlands had been designed to accommodate 1 in 100 year storm event with a 20% 

allowance for climate change with the discharge restricted to greenfield run-off rates; 

 

� Wetlands located in flood zones protected against the 1 in 100 year fluvial flood level 

(300mm free board); and 

 

� Wetland maintenance access provided off network (where possible).  

 

- 



5 Agenda Item 11 – Proposed departures  

5.1 1.1 AC stated that 3no. drainage departures will be applied for on the scheme, these being: 

� Surcharging of the drainage networks during 1 in 1 year storm events; 

 

� Increased spacing for man access chambers from a maximum of 100m to 150m. 

 

� Increase the diameter of a Type 7 catch-pit from 1050m diameter to accommodate 

larger pipes; and 

 

� Use of draft standard for vortex grit separators. 

 

- 

5.2 AC stated that concluded the presentation and asked DW if he had any concerns. - 

5.3 DW confirmed that in principal he had no issue with the proposed drainage works as described in 

the presentation. 

- 

5.4 AC asked if DW could provide contact details for Lancashire County Council as he had tried to get 

hold of them via their website but had received a reply. 

- 

5.5 DW stated that the Lancashire County Council Network Manager was  and his contact 

detail are: 

 

• Mobile:  

• Telephone:  

• Email: D  

- 

5.6 DW stated that we could also contact , but he didn’t have any contact details for him - 
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From:

Sent: 23 November 2017 13:26

To: NWNorthPlanning

Subject: RE: F.A.O  - A585 Windy Harbour to Skippool Improvement Scheme

Hi Alex, 

 

Thank you for your email. 

 

See me response below in Orange. 

 

In summary 

 

• Our design is in accordance with the DMRB and current best practice (C753); 

• Catchment 4 wetland is located within flood zone 3 and will form part of the Flood Risk Assessment works 

being undertaken by Lisa l / Claire , which will be issued in due course; and 

• Permits will be issued at detailed design stage (currently at preliminary design) for new outfalls to the Main 

Rivers. 

 

Regards 

 

Alan 

 

From: NWNorthPlanning   

Sent: 07 November 2017 11:12 

To: Alan  

Subject: RE: F.A.O  - A585 Windy Harbour to Skippool Improvement Scheme 

 

Good morning Alan, 

 

Further to my previous emails, we do not have the expertise to provide detailed advice on sustainable drainage 

systems (SUDS) noted, and commenting on a detailed surface water drainage scheme is not within our remit 

anymore noted. However, in addition to surface water management SUDS should incorporate pollution control 

elements to prevent a detrimental impact on local water quality and the Wyre Estuary. We also recommend that 

green infrastructure opportunities in managing water resources, reducing flood risk, encouraging biodiversity and 

adapting to climate change, are maximised along the proposed route to provide multiple benefits to the local 

environment, economy and society. 

 

We recommend you refer to latest Volume 4 of the Design Manual for Roads and Bridges (DMRB) guidance which 

was updated in August 2017 is available at http://www.standardsforhighways.co.uk/ha/standards/dmrb/index.htm. 

This replaces the withdrawn guidance which is available on GOV.UK: https://www.gov.uk/guidance/standards-for-

highways-online-resources. The guidance contains detail on the treatment efficiencies of a variety of treatment 

devices. 

 

We also recommend the CIRIA C753 document SUDS manual also provides guidance provides best practice guidance 

on the planning, design, construction, operation and maintenance of sustainable drainage systems. This, along with 

other guidance, is available via the Susdrain website: http://www.susdrain.org/resources/ciria-guidance.html 

 

I can confirm that our design is in accordance with the DMRB and our SUDS systems are designed to HA and 

incorporate best practice from CIRIA C753. 
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The plan you forwarded to us shows indicative locations for surface water attenuation ponds. It should be taken into 

consideration that if these ponds are located in Flood Zone 3 they will not operate correctly if they are already 

flooded from fluvial and/or tidal sources, and are needed to attenuate surface water run-off. We therefore 

recommend that any attenuation ponds currently within Flood Zone 3 are re-located along the highway to areas in 

Flood Zone 1. The wetland in Flood Zone 3 is set above the 1 in 100 year fluvial flood level as agreed with Highway 

England. The wetland is included in the fluvial and todal flooding modelling which will be issued as part of the flood 

risk assessment for the scheme. 

 

Please note that the Flood Defence Consent regime has moved into the Environmental Permitting Regulations, as of 

6 April 2016. An Environmental Permit may be required and in particular, no trees or shrubs may be planted, nor 

fences, buildings, pipelines (including outfalls) or any other structure erected within 8 metres of any non-tidal Main 

River watercourses without an Environmental Permit. You should refer to the GOV.UK website for further 

information: https://www.gov.uk/guidance/flood-risk-activities-environmental-permits. Our Flood and Coastal Risk 

Management team may be able to provide advice in relation to any forthcoming permit application. Noted, we are 

proposing new outfalls into Main Dyke and I will submit the relevant permit.  Any works to Ordinary Watercourses 

may require the consent of the Lead Local Flood Authority. Noted, and I have arranged a meeting with the LLFA to 

discuss this works. 

 

Our Billing team have informed me that if our planning advice is required via our charged-for service for any other 

issues within our remit, we are able to re-open the agreement initially set up with Lisa  i.e. agreement 

number ENVPAC/CMBLNC/00088. Unfortunately, due to resourcing issues we are unable to attend any meetings or 

provide written comments on detailed plans and documents via our charged planning advice service at this current 

time. Noted. 

 

I trust the above is of assistance to you. Thanks 

 

Best regards, 

 

Alex 

 

 

 

 

  

 

 

 

  

Working in partnership to enable sustainable growth and create better places for people and wildlife 

  

Follow us on Twitter @EnvAgencyNW  

Visit the website - https://www.gov.uk/environment-agency 

Visit our blog - https://environmentagency.blog.gov.uk/ 

  

 
 

 

From: Alan   

Sent: 01 November 2017 16:24 

To: NWNorthPlanning  

Subject: RE: F.A.O  - A585 Windy Harbour to Skippool Improvement Scheme 
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Hi Alex, 

 

Thanks for the email and LLFA information. 

 

I look forward to hearing from you. 

 

Regards 

 

Alan 

 

From: NWNorthPlanning   

Sent: 01 November 2017 16:23 

To: Alan Cope  

Subject: RE: F.A.O  - A585 Windy Harbour to Skippool Improvement Scheme 

 

Hello Alan, 

 

I will check with our functional teams regarding your points. 

 

The Lead Local Flood Authority is Lancashire County Council, their email address is . Further 

information is on their website: http://www.lancashire.gov.uk/council/planning/sustainable-drainage-systems.aspx. 

 

In relation to point 4, ordinary watercourses are under the remit of the LLFA: 

http://www.lancashire.gov.uk/flooding/drains-and-sewers/alterations-to-a-watercourse.aspx. 

 

Best regards, 

 

Alex 

 

 

 

 

  

 

 

 

  

Working in partnership to enable sustainable growth and create better places for people and wildlife 

  

Follow us on Twitter @EnvAgencyNW  

Visit the website - https://www.gov.uk/environment-agency 

Visit our blog - https://environmentagency.blog.gov.uk/ 

  

 
 

 

 

From: Alan   

Sent: 31 October 2017 20:19 

To: NWNorthPlanning  

Subject: RE: F.A.O  - A585 Windy Harbour to Skippool Improvement Scheme 
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Hi Alex, 

 

Thank you for coming back to me. 

 

As part of the drainage design for the scheme we plan to introduce: 

 

1. New drainage outfalls to the watercourses (re-use of existing outfalls to main river and others to ordinary 

watercourses); 

2. New SuDs systems upstream of the outfalls to deal with water quality and attenuation; 

3. Pollution control measures; and 

4. New culverts to ordinary watercourses. 

 

Do you have contact details for the Local Lead Flood Authority? 

 

Regards 

 

Alan 

 

From: NWNorthPlanning   

Sent: 31 October 2017 16:59 

To: Alan  

Subject: RE: F.A.O  - A585 Windy Harbour to Skippool Improvement Scheme 

 

Hello Alan, 

 

Thank you for your email. 

 

Our attendance at a meeting would fall under our voluntary charged planning advice service which allows us to 

recover our costs. Please can you expand on what you are seeking our advice on in relation to the drainage scheme, 

as we no longer have the remit for surface water issues in relation to developments exceeding 1 hectare. This is now 

under the remit of the Lead Local Flood Authority.  

 

Please note that we may have an existing charging agreement in place under reference ENVPAC/CMBLNC/00088, 

but I will have to check with our Billing team if it is still open. We provided our free preliminary opinion response 

(attached) to Lisa , and in April 2017 we responded to a request from Lisa to review a Flood Risk Assessment.  

 

Any request for further planning advice should be submitted to  Your 

request should specify the additional services that you require from us. We will review your request and provide you 

with a written offer based on our planning advice charges of £84 per person per hour. We will not undertake any 

additional work until an offer has been accepted. 

 

Please be aware that our charged advice service is voluntary and that we may be unable to provide charged advice 

where other operational activities and issues prevent us from doing so. 

 

Best regards, 

 

Alex 
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Working in partnership to enable sustainable growth and create better places for people and wildlife 

  

Follow us on Twitter @EnvAgencyNW  

Visit the website - https://www.gov.uk/environment-agency 

Visit our blog - https://environmentagency.blog.gov.uk/ 

  

 
 

From: Alan   

Sent: 31 October 2017 14:47 

To: NWNorthPlanning  

Cc:  

 

 

Subject: F.A.O  - A585 Windy Harbour to Skippool Improvement Scheme 

 

Hi Alex, 

 

Good to speak to you earlier today. 

 

As discussed, my colleague Claire  has been in discussions with Pippa  with regards the Flood Risk 

Assessment for the scheme and has given me your contact details. I’m responsible for the surface water drainage 

strategy for the scheme, and I would like to give you a presentation to allow you to provide any comments that you 

might have. 

 

I attach a draft plan which shows the scheme extents and drainage catchments. 

 

Can you please confirm a date, time and location when you are available. 

 
Regards 
 
Alan  

 
  

 
www.arcadis.com 
 

 
 
Be green, leave it on the screen.  
 
Arcadis Consulting (UK) Limited is a private limited company registered in England & Wales (registered number 02212959). Registered office at 
Arcadis House, 34 York Way, London, N1 9AB. Part of the Arcadis Group of Companies along with other entities in the UK.  

 

This email and any files transmitted with it are the property of Arcadis and its affiliates. All rights, including without limitation copyright, are reserved. 
This email contains information that may be confidential and may also be privileged. It is for the exclusive use of the intended recipient(s). If you are 
not an intended recipient, please note that any form of distribution, copying or use of this communication or the information in it is strictly prohibited 
and may be unlawful. If you have received this communication in error, please return it to the sender and then delete the email and destroy any 
copies of it. While reasonable precautions have been taken to ensure that no software or viruses are present in our emails, we cannot guarantee 
that this email or any attachment is virus free or has not been intercepted or changed. Any opinions or other information in this email that do not 
relate to the official business of Arcadis are neither given nor endorsed by it.  
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This message has been scanned and no issues were discovered. 

Click here to report this email as spam 

 

 
 
 

Information in this message may be confidential and may be legally privileged. If you 

have received this message by mistake, please notify the sender immediately, delete it 

and do not copy it to anyone else. 

 

We have checked this email and its attachments for viruses. But you should still check 

any attachment before opening it. 

We may have to make this message and any reply to it public if asked to under the 

Freedom of Information Act, Data Protection Act or for litigation.  Email messages and 

attachments sent to or from any Environment Agency address may also be accessed by 

someone other than the sender or recipient, for business purposes. 
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mammal shelves the diameter has been increased to 1.5m diameter. The increase in size also helps 
with future inspections and maintenance. 

3.7 DT asked if the culverts were included in the FRA and what their effect was on the tidal flooding. - 

3.8 AC stated that the culverts and proposed wetlands were included in both the fluvial and tidal 
models. 

- 

3.9 DT enquired about the effect this had on the fluvial and tidal flood water levels. - 

3.10 AC stated that as part of the scheme the existing Skippool Bridge was going to be replaced and a 
replacement two deck bridge structure constructed. The new bridge would be larger clear span 
structures (bridge / box culverts) which reduced the existing flood water levels, even though the 
new road embankment took up floodplain storage. AC stated that this will all form part of the FRA 
analysis. 

- 

3.11 PB / DT requested a copy of the FRA. AC to provide a copy once it has been issued to EA AC 

3.12 AC stated as the scheme is it the preliminary design stage, he wasn’t going to ask for formal Land 
Drainage Consents (LDC) for the 5no. new culverts and the extension to the 2no. existing culverts. 
However, he would like to get an agreement in principle to culvert design. 

- 

3.13 DT stated LDC could take up to 8 weeks for formal approval.  - 

3.14 AC requested a copy of the LDC checklist so he can ensure the design complies with their 
requirements. 

DT 

3.15 DT / PB stated in principle we agree to your proposals but consent for the permanent works should 
be applied for, temporary works consent will then be applied for by the appointed contractor at a 
later date.  

- 

3.15a Post Minute note 
AC to discuss with Scheme PM as previous understanding was to include this agreement in principle 
in the Statement of Common Ground. 

AC 

4. Agenda item 8 – Existing highways drainage - 

4.1 AC explained that there was limited existing highway drainage data available and gap analysis plans 
had been created along with an CCTV asset and condition survey specification to allow asset data to 
be gathered to confirm our current design. 

- 

4.2 AC explained that the existing drainage networks along the existing A585 utilised kerb and gullies, 
which discharge via carrier drains to the ditches and ultimately the watercourses. 

- 

4.3 PB asked what would happen to the existing A585 when are scheme is complete.  

4.4 AC stated that the existing A585 would be de-trunked and given to Lancashire County Council (LCC). - 

4.5 PB asked if the existing drainage on the de-trunked section was in good condition. As their Highway 
team is unlikely to take it back in poor condition. 

- 

4.6 AC stated that we have limited information and the gap analysis included the de-trunked section.  - 

4.7 AC stated that Area 13 had undertaken some drainage works / CCTV surveys along the existing A585 
in 2016, and as the existing drainage could deteriorate further between now and when works starts 
on site. The existing A585 drainage would not be surveyed until the detailed design stage.  

- 

4.8 AC stated that the team was aware that LCC may ask for defects to be repaired prior to them 
accepting ownership. 

-- 

4.9 AC asked if they had any existing drainage information for Lodge Lane?  

4.10 PB stated he would have to ask the highways team as he did not have any carriageway drainage 
information. 

PB 

4.11 AC stated that apart from the Windy Harbour Junction improvement works (early scheme) where an 
oversized pipe and penstock value had been installed, the remainder of the existing drainage 
catchments currently have no form of attenuation, water quality treatment or accidental spillage 
control. 

- 

5 Agenda items 9 & 10 – Proposed highways drainage strategy and catchments - 

5.1 AC stated that all existing drainage catchments effected by the works had been hydraulically 
modelled based on the 1 in 1, 5 and 100 year return periods, and where we planned to re-use 
existing outfalls the existing 1 in 5 year discharge rate would be maintained. 

- 

5.2 DT asked if climate change would be included in the proposed design. - 

5.3 AC stated that the existing hydraulic modelling did not include an allowance for climate change but 
confirmed that a 20% climate change allowance had be included in proposed drainage networks as 
per HD33. A 40% sensitivity check had also been undertaken. 

- 



5.4 AC stated that pre-earthworks ditches and filter drains would be used to drain third party run-off 
and these would be kept separate from the bypass surface water drainage systems. 

- 

5.5 AC stated that a separate filter drain system would be incorporated in the mainline verges and 
central reserve at lodge lane cutting to accommodate the potential high groundwater flows. AC 
stated that we have no Ground Investigate (GI) data at the moment, but the geology in the area 
suggest that groundwater flows could be high, so the design has progressed on a worst-case basis. 

- 

5.6 PB asked when the CCTV survey would be undertaken and if the design would be reviewed - 

5.7 AC stated that as the scheme was only at stage 3 (preliminary design), once the survey had been 
undertaken in April/May 2018, the design could be updated accordingly. 

AC 

5.8 AC stated that at the junctions / tie in locations kerb and gullies or combined kerb and drainage 
units (CDKU) had been used. On the mainline bypass concrete triangular Surface Water Channel 
(SWC) had been adopted (1.28m wide in the verge and 1.58m wide in the central reserve). 

- 

5.9 PB asked what drainage system(s) has been provided on the Local Authority roads, Lodge lane for 
example. 

- 

5.10 AC stated that kerb and gullies had been used on the Local Authority Roads, as he understood that 
they didn’t like combined drainage and kerb units. 

- 

5.11 PB confirmed that LCC preferred kerb and gullies as combined drainage and kerb units where a 
maintenance issue. 

- 

5.12 AC stated that the drainage design was based on providing the most efficient / safe solution which 
required the minimum amount of maintenance. 

- 

5.13 AC stated that trapezoidal surface water channels provided along the bypass have a greater 
hydraulic capacity but are harder to maintain as they required greater passes with the road sweeper 
to clean, which had health and safety implications for the operatives. So, the scheme has adopted 
triangular channels. 

- 

5.14 AC stated that the scheme had 7no. catchments and not 9no. as stated as Shard Link Road had been 
removed from the scheme. 

- 

5.15 AC stated that catchments 1,2 and 3 utilised existing outfalls and would be drained via kerb and 
gullies or combined kerb and drainage units (CKDU’s). These would discharge through carrier drains 
and oversized pipe would be used for attenuation with a penstock and orifice plate for spillage 
containment and flow control. The new bridges have a 1m hard strip and due to the cross fall and 
longitudinal fall so no bridge deck drainage is required. Gullies will be provided upstream and 
downstream of the bridge. 

- 

5.16 AC stated that vegetative SUD’s could not be used in these catchments due to the land constraints 
adjacent to the carriageway. 

- 

5.17 AC stated that catchment 4 to 7 used SWC which discharges to a carrier system, prior to discharge 
to a wetland which will provide water quality treatment and accidental spillage containment. The 
wetland forebay has been replaced with a vortex grit separate to capture sediment and floatables 
as they have a smaller footprint and are easier to maintain. 

- 

5.18 AC stated that catchment 8 covered existing Lodge lane which will now be on a bridge over the 
bypass. No drainage is required on the bridge. The small catchment upstream (north) of the bridge 
will be connected into the pre-earthworks ditch. The catchment downstream (south) of the bridge 
will connect into the existing drainage system following verification by CCTV asset and condition 
survey. Lodge lane is a local authority road and will be handed back to LCC following the works. 

- 

5.19 PB / DT asked if the proposed ditch to the north west of Lodge Lane bridge could be widened up to 
provide some additional treatment. AC to review. 

AC / LA 

5.20 AC stated that catchment 9 covered Shard Link Road, but Shard Link Road has been removed from 
the scheme following a written instruction from Highways England. 

- 

5.21 AC confirmed that: 

 Oversized pipes are designed to accommodate the 1 in 5 years storm return period 
with the discharge restricted to existing discharge rates (1 in 5 year flow rates); 
 

 Wetlands had been designed to accommodate 1 in 100 year storm event with a 40% 
allowance for climate change with the discharge restricted to greenfield run-off rates; 

 
 Wetland 1 (catchment 4) located in flood zone 3 protected against the 1 in 100 year 

fluvial flood level (300mm free board); and 
 

 Wetland maintenance access provided off network (where possible).  
 

- 

5.22 DT asked why the wetland was in flood zone 3 and if it had been included in the FRA. - 



5.23 AC confirmed that the ultimate low point of the road meant that the wetland had to be located with 
flood zone 3. AC confirmed that the wetland had been included in the FRA. 

- 

6 Agenda Item 11 – Proposed departures - 

6.1 1.1 AC stated that 3no. drainage departures will be applied for on the scheme, these being: 

 Surcharging of the drainage networks during 1 in 1 year storm events; 
 

 Increased spacing for man access chambers from a maximum of 100m to 150m; and 
 

 Increase the diameter of a Type 7 catch-pit from 1050m diameter to accommodate 
larger pipes. 

 

- 

6.2 AC stated that concluded the presentation and asked if AG, DT and PB had any concerns with the 
proposed design. 

- 

6.3 DT and PB confirmed that in principal they had no issues with the proposed drainage works as 
described in the presentation. 

- 

6.4 AC to issue a copy of the Drainage Design Development Report once the preliminary design has 
been finalised. 

AC 
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ACTION WHO WHEN 

   

1. Introduction to the Scheme / Work Completed to Date   

1.1 SP gave an overview of the Scheme    

1.2 CG gave an overview of the current status of the FRA / 
hydraulic modelling   

  

   

2. Construction Phasing     

2.1 SP ran through the construction phasing of the Scheme and 
how the bypass will be built. SP explained that it would not be 
feasible for the new Skippool Bridge to be constructed and in 
place before the road embankments for the new bypass, which 
cross the Main Dyke floodplain are in place. This is because 
the embankments require a settlement period and therefore the 
work on this aspect needs to start first with the construction of 
the bridge started after.  The works need to be constructed in 
parallel.    

2.2 SP explained that it would take 9 months for the first phase of 
the new Skippool Bridge to be replaced, the new larger culvert 
in place and all utilities diverted. Overall construction period of 
the Scheme would be 2 years. 

  

2.3 PH and AH stated that there is a need to mitigate for any 
increases in flood risk to third parties during construction for all 
events up to and including 1% AEP plus 30% for climate 
change. Note that we only need to consider a 30% allowance 
for climate change as the construction phase only lasts for 9 
months. Therefore, the FRA needs to identify and provide 
additional mitigation within the red line boundary to allow the 
Scheme to be constructed / phased the way it needs to be.  

 
 
 
 
 
 
 
 
 
SP  
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ACTION WHO WHEN 

   

2.4 AH asked if there were any schematics they could be sent of 
the new Skippool Bridge.  SP said there are draft drawings and 
he would email them to AH.  

2.5 PH stated that there are significant issues with PR / local 
community flooding and awareness would need to be 
considered.  

   

3. Tidal Modelling   

3.1 CG provided background to the tidal model and asked the EA 
about acceptable tolerances [CG also noted that it appears the 
central reserve at Skippool Junction (locally known as the River 
Wyre Junction after the pub) is controlling tidal flooding]  

3.2 PH / AH and PS said there wasn’t a simple answer to this and 
that they would have to take this query away and look at 
reasonable tolerances.   

3.3 CG to liaise with the EA over tolerances for increases in levels 
– i.e. what would be considered a detriment and what is 
acceptable within the bounds of model / data accuracy. 

 

 
 
 
 
 
AH  
 
 
 
CG 
 

 
 
 
 
As part of the 
FRA review 
process. 
 
 
As part of the 
FRA review 
process. 

4. Flood Risk During Construction  

4.1 PH stated that flood risk during construction should be covered 
within the FRA and that detail of site compounds and haul 
roads should be provided.  

4.2 Arcadis noted that they have site compound locations but are 
awaiting the appointment of a buildability consultant to confirm 
haul roads. 

4.3 AH outlined the FRA needs to consider any temporary changes 
in ground levels in relation to site compounds / haul roads. 

4.4 PH and PS stated that the FRA needs to consider key 
receptors and their vulnerabilities and to ensure there would be 
no detriment to third parties and that run off is controlled. 

  

   

5. Timescales  

5.1 KB gave a brief overview of the DCO submission timescales 
and queried the EAs review timescales. PS confirmed that the 
EA would need 6 weeks for model reviews (to be carried out by 
external consultants on behalf of the EA).  

5.2 PS also said he was happy for the EA to review the model and 
would be easier to work with us. PS stated a preference to 
receiving everything all at once rather than being drip fed. Post 
note – AH has agreed that CG can send just the baseline 
and with scheme fluvial models prior to completing the 
mitigation model. 

  

5.3 AH said anything that is being submitted though to the EA 
should go through him as the first point of contact.  

5.4 PH Suggested that the EA could also offer permitting advice.  
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6. AOB    

6.1 Future Planning Applications – PH noted there are a lot of 
development proposed in this area therefore it is critical to take 
account of this in the FRA i.e. what is rural land now may not 
be in future. KB noted she maintains a register of potential 
cumulative developments which is regularly updated.  

  

6.2 The EA noted left bank of Horsebridge Dyke (just by the ‘d’ in 
Breck Road on OS opensource mapping) there is an 
application for ‘agricultural access’ and it is likely this may be a 
precursor to future housing development - Wyre Council Ref: 
18/00243/FUL. 

  

6.3 The EA noted there should be no drainage ponds in FZ3 – and 
this needs to clearly be identified in the FRA. 

6.4 SP outlined the preliminary drainage design. New outfalls are 
designed in accordance with current standards. There are 2 
general designs for new outfalls, first of which discharges to 
wetlands before discharging to highway ditches and ultimately 
into local watercourse. Arcadis have gained agreement with 
Lancashire County Council for this. Wetlands have been 
designed to accommodate a 1 in 100-year storm with 40% 
climate change allowance. Second discharges directly into 
watercourse, consents/permits for these will be sought at detail 
design stage. 

6.5 SP stated where existing outfalls will be maintained and re-
used, the design has maintained the existing 1 in 5-year 
discharge rate by providing attenuation and water quality 
mitigation.   
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Appendix G – Proposed drainage catchment plan and proposed 
drainage plans 
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Appendix H – Water quality assessments 



 

 

 

Arcadis Consulting (UK) Limited, Corner Block,2 Cornwall Street,Birmingham,B3 2DX,United Kingdom,  T +44 (0)121 503 

2700  arcadis.com 
 
Arcadis Consulting (UK) Limited is a private limited company registered in England & Wales (registered number 02212959). 

Registered Office at  Arcadis House, 34 York Way, London, N1 9AB, UK. Part of the Arcadis Group of Companies along with 

other entities in the UK.  
 

A585   

SUBJECT 

A585 Windy Harbour to Skippool 

Highway Drainage Outfalls Assessment  
 

DATE 

12 December 2017 

 

DEPARTMENT 

Water Management and Resilience 

 

COPIES TO 

 

TO 

 
 

PROJECT NUMBER 

10013463 
 
 

 
 

FROM 

 

 

 
 

 

 

Author 
 

Checker 
 

Approver 
 

 

 

1. Introduction 

 
An assessment has been undertaken to quantify the potential impacts of the discharge of 
routine runoff from the Scheme to receiving watercourses, namely the Horsebridge Dyke, the Main 
Dyke and the Pool Foot Creek. The Highways Agency Water Risk Assessment Tool (HAWRAT) has 
been used, as prescribed in Method A of the Design Manual for Roads and Bridges Volume 11, 
Section 3, Part 10, - Road Drainage and the Water Environment (DMRB HD45/09). 
 
In accordance with the methodology a tiered approach to the assessment has been followed, with 
results reported at each step. Proposed outfalls have been assessed individually and cumulatively:  
 

• for soluble pollutants where outfalls discharge within 1km along a river reach 

• for sediment – bound pollutants where outfalls discharge within 100m along a river reach 
 

2. Input Data  
 
The HAWRAT requires data that have been collected from a number of sources, briefly summarised 
below and document in more detail in the accompanying A585 HAWRAT Input Data document: 
 
• Climatic region: Cold/Wet and Standard Annual Average Rainfall: Warrington 

• Q95 flow – derived from Centre of Ecology and Hydrology LowFlow software 

• BFI – extracted for relevant catchments from the FEH web-service 
• Designated Areas – searched online Nature on the Map 

• Water Hardness – no local data available so a conservative assumption (Low) was adopted 

• River Width – measured blue line thickness on OS mapping 
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Appendix I – Accidental spillage containment assessments 



Probability calculation Summary

Pinc PSPL x PPOL 

Outfall location PSPL PPOL Pinc %

1 0 000322085 0.6 0 00019325 0.019

2 0 000345008 0.6 0 00020701 0.021

3 0 002382296 0.6 0 00142938 0.143

4 0 00050705 0.6 0 00030423 0.030

5 0 004037841 0.6 0 00242270 0.242

5b 0 000361461 0.6 0 00021688 0.022

6 0 000198486 0.6 0 00011909 0.012

7 0 000247538 0.6 0 00014852 0.015

8 - 0.6 -

9 0 000113291 0.6 0 00006797 0.007

Where Pinc is less than 1%, no further spillage prevention measures are required to reduce the risk of a serious pollution incident. 

All of our outfalls therefore 'Pass', with no need for spillage prevention measures. 
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Appendix J – Technical note (TN22) – Drainage CCTV asset and 
condition survey review 
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1 Introduction 

1.1 Background 

1.1.1 During the Preliminary Design (Stage 3) existing as-built records and drainage data for the existing 
A585 trunk road has been obtained from Highways England Drainage Data Management System 
(HADMMS). 

1.1.2 As-built drainage data has also been received from Enterprise Mouchel (Area 13) for the newly 
constructed Windy Harbour Junction (Drawing number: 780003/501z & 502z). 

1.1.3 No data has been received from Lancashire County Council (LCC) for the local drainage networks 
which connect to the existing A585 trunk road. LCC stated during a walk over survey on the 
30/11/2017 that no formal data is available. 

1.1.4 This information has been used to determine the existing drainage collector, carrier systems and 
outfalls serving the existing A585 within the study area. 

1.1.5 From a desk top gap analysis study of the available data it became clear that additional asset survey 
would be required to fill the gaps in the missing asset data. 

1.2 Survey requirements 

1.2.1 During the desk top study existing drainage gap analysis plans (CCTV asset and condition survey 
requirements) where produced to identify areas where addition asset and condition data was 
required. These areas where split into three categories on the plans (document numbers HE548643-
ARC-HDG-A585-DR-D-3301 to 3312): 

• Existing drainage to be removed – CCTV asset and condition survey not required; 

• Existing drainage to be retained – CCTV asset and condition survey required; and 

• Existing drainage to be removed – asset survey required (no CCTV condition survey). 

1.3 Survey length 

1.3.1 The existing drainage gap analysis plans estimated that 8.8km of existing drainage needed be 
surveyed, of which: 

1. 6.3km is categorised as “existing drainage to be retained – CCTV asset and condition survey 
required”; and 

2. 2.5km is categorised as “existing drainage to be removed – asset survey required (no CCTV 
condition survey)”. 

1.4 De-scoped works 

1.4.1 The proposed CCTV asset and condition survey works were de-scoped by Highway England on the 
18/02/2018. The descoping was due the original survey programme taking 6 weeks which would of 
meant it clashing with road closes being but in place for another Highways England Scheme. In 
addition, further survey information was received from the maintainer prior to the works commencing. 

1.4.2 The survey was descoped on the understanding that the remaining drainage asset would be 
surveyed at design stage 5 to inform the de-trunking works. 

1.4.3 The revised descoped plans were issued to Highways England on the 19/02/2018. 

1.5 Contractor CCTV Survey 

1.5.1 The risk of not having data for 6.3km of drainage asset was raised via an Early Warning Notice and 
entered onto the Project Risk Register. As a result, Highways England instructed the CCTV asset 
and condition survey to be undertaken during Stage 3. 



 A585 Windy Harbour to Skippool 

TN 22 – Drainage CCTV Asset and Condition Survey Review  

HE550691-ARC-EGN-A5036-TN-LE-3019  

Version:  1.0 

Page 2  Issue Date: 21/05/18 

 

working on 
behalf of 

1.5.2 This Technical Note captures the results of this further additional survey and its impact on the current 
design.
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2 Survey Data Review 

2.1 Survey data specification 

2.1.1 A CCTV Asset and Condition Specification - Appendix 90/1 (document number HE548643-ARC-
HDG-A585-SU-D-3000) along with a Schedule or Rates (SoR) was issued to Highways England in 
October 2017. This specification outlined the scope of works, pre-cleansing, traffic management 
issues, and the required deliverables. 

2.2 Information received 

2.2.1 The original survey programme supplied by Highways England’s CCTV asset and condition supplier 
Interserve stated that the survey works would start in 16/02/2018 and would be completed by the 
end of 09/03/2018 (4weeks). However, the survey was delayed, by 10 day and started on the 
26/02/2018 and finished on 23/03/2018, with the final report received on 30/04/2018  

2.2.2 The CCTV data was issued to Arcadis via WeTransfer and Table A in Appendix A summarises the 
CCTV asset and condition data. 

2.3 Feedback on received data 

2.3.1 4 No. files were received in the WeTransfer, these being: 

• 1no. Access database file; 

• 1no. drawing AutoCAD file; 

• 1no. PDF file of the drawings; and 

• 1no. CCTV report  

2.3.2 The survey information received is generally in compliance with the specification. However, the 
following deliverables required by the specification have not been provided: 

• WinCan inspection report; 

• Detailed report on departures from drainage drawings; 

• Marked up drawings and AutoCAD files showing the location of major defects; and 

• Marked up drawings and AutoCAD files showing the defect mitigation recommendations. 

2.4 Outstanding data 

2.4.1 The SoR estimate 6.3km of existing pipework needed CCTV asset and condition survey and 2.5km 
required asset survey only (total 9km).  

2.4.2 We have received 6.3km of data, of which some of the data is outside of the scope of works as shown 
on a set of hand marked up plans in Appendix A. The plans have been highlighted to show: 

• No CCTV asset and condition survey available (yellow highlight); 

• CCTV asset and condition survey available (Blue highlight); and 

• CCTV asset and condition survey in complete (Green highlight). 

2.4.3 Other elements break down as below: 

• Estimated chambers = 147, surveyed = 131 
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• Estimated gullies = 176, surveyed = 211 

2.4.4 Consequently, there is still a minimum of 2.5km of outstanding data, based on the de-scoped survey 
works.  

2.5 Conclusion 

The received CCTV asset and condition data helps clarify some of the existing drainage assets and their 

condition, but there are still large areas were the data is incomplete or missing and we will have to make 

assumptions to fill in the gaps 

The deliverables are partially in compliance with the specification. 
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Appendix A – Hand marked up CCTV plans 
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3. Modelling Annex   

3.1 CG shared a draft modelling annex. PS stated that he was happy with 
the content and structure of the annex. CG confirmed that this would be 
completed and submitted as part of the revised FRA.  

 

     CG 
 
 
 
 

Revised   
FRA 
submission 
 

4. Flood Risk During Construction  
4.1 LD outlined that the works required to mitigate for temporary increases 

in fluvial flood risk during the construction phase would be secured by 
being included in the Record of Environmental Actions and 
Commitments, as well as the Outline Construction Environment 
Management Plan (CEMP), both of which are certified documents. DH 
explained that inclusion in these DCO documents would bind the 
contractor to putting the measures in place. The flood compensation 
area would also be secured within the DCO itself through ‘Schedule 1 - 
The Authorised Development’ and also within the Works Plans (a 
certified document). PS confirmed that the EA were satisfied with this 
approach.  

4.2 Compensation storage – latest modelling results. CG described that the 
representation of the compensation provision in the model has been 
refined. CG shared a series of images that mapped out the change in 
depth (relative to baseline results) for a range of storm events (1% AEP 
plus 30% CC to 10% AEP) under 3 scenarios: During Construction, 
During Construction with Mitigation, Scheme Completion. The model 
results show that the mitigation is successful in reducing flood depths. 
In the largest event modelled (1% AEP plus 30% for climate change), 
increases in flood depth are limited to within the range of +3 to +4cm. 
PS confirmed that the ranges of impacts would be deemed acceptable 
by the EA. PS and PH requested that further information is included in 
the FRA report about how the storage areas would work in practice, e.g. 
how they would fill and empty, and how the flood hydrograph is 
changed.  

 
 
 
 
 
 
 
 
 
 
    CG 
 

 
 
 
 
 
 
 
 
 
 
Revised 
FRA      
submission 

   
5. Tidal Flood Risk  
5.1 Impacts to the Scheme – LD clarified the 2 locations along the Scheme 

that are potentially at risk of tidal flooding. The vertical alignment of the 
design in the eastern area of risk is not constrained so has been raised 
above the 0.5% + CC tidal flood level. At the second location at 
Skippool junction, the Scheme has to tie into the existing road network, 
which poses a significant constraint to the vertical alignment. As a 
result, it is not practical to raise the road above the 0.5% AEP flood 
level (300mm depth of flooding predicted, increasing to 700mm when 
CC allowance is applied to year 2115).  LD outlined that the risk would 
be managed by the operator, issuing warnings and enforcing road 
closures as necessary on receipt of EA flood warnings.  PS confirmed 
that provided that the design constraints and the rationale behind the 
strategy for managing tidal flood risk to the scheme are clearly 
described in the FRA, this would be acceptable to the EA.  

5.2 Impacts of the Scheme on Third Party Tidal Risk – the EA confirmed   
that the key location for scrutiny is around the Skippool junction as this 

         
 
       
 
        LD  

             
 
 
Revised      
FRA 
submission 
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area has a history of flooding and there are sensitive receptors. CG 
stated that the proposed replacement of the Horsebridge Dyke culvert 
has not yet been represented in the tidal model. Once we have updated 
model results Arcadis will provide the EA with detailed information for 
this area for further discussion.  

5.3 CG asked if the EA had any photographs of past flooding events in this 
area. PH will check.  

 PH 

   
6. Appendix D – Mapped Flood Extents    

6.1 CG outlined the reasoning behind the coverage of the maps provided 
in Appendix D of the FRA. PS said that a footnote should be added to 
the appendix to provide the reader with the explanation. CG confirmed 
this would be added to the updated FRA. Comment closed out.   

 CG 

   

7. Skippool Bridge Soffit Level 
7.1 CG outlined that due to design constraints on the vertical alignment of 

the road of the new bridge location the soffit level of the new structure 
would not be above the 1% AEP plus 70% climate change flood level 
(soffit level – 5.02mAOD flood level – 5.20mAOD). CG queried the 
acceptability of the design and PS confirmed this this was acceptable. 
Comment closed out.  

 

  
 CG 

8. Permitting 
8.1 DH shared the Consents and Agreements Position Statement 

(CAPS) and talked through some of the permits and consents we 
thought may be required and the timescales involved in each. PH 
confirmed that for a FRAP the EA have a determination period of 8 
weeks once they have all information required. Once an application is 
submitted they can stop the clock to request further information. PH 
stated that a FRAP has a lifespan of 3 years. PS suggested that a 
future meeting with a focus on consents and permits is arranged. AH 
suggested Arcadis send the CAPS to him so that he can advise 
further.                    

  
 
 
DH 

   

9. Protective Provisions 
9.1 DH outlined that these form part of Schedule 10 of the Development 

Consent Order. We have provisions prepared for the scheme. DH 
advised that they would be shared with the EA during the 
Examination period and there would be opportunities or the EA to 
review and tweak wording of provisions. DH to forward provisions to 
AH. 

 

 DH 

10. Draft Statement of Comment Ground (SoCG) 
10.1 Arcadis have prepared a working draft of a SoCG. DH explained the 

purpose of the document and that we would be sharing this with the 
EA so that we can begin to develop it further. DH to send working 
draft to AH. 

 DH 
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11. AOB 
 
          None 

  

 





may seek to add requirements to the d DCO linked to the FRA and delivery of the 
temporary floodplain compensation storage areas on the Main Dyke.  
 
KB to add an item in to the draft SoCG cover the draft DCO. 

 
 
 
KB 12/4/19 

3.0 Relevant Representation and Supplementary Comments  

3.1 Fluvial flood risk – outstanding matters. LD summarised key issues still under discussion: 
 
Temporary floodplain compensation area (FCA) – LD highlighted that whilst the EA are 
seeking detailed design information, this cannot be provided as the project is not yet in the 
detailed design phase (KB noted the contractor is likely to be on board from June). PS 
confirmed that the EA are seeking comfort that the FCA would able to be consented. LD 
suggested we could write into the Outline Construction Environmental Management Plan 
(CEMP), Record of Environmental Actions and Commitments (REAC) and FRA 
commitments regarding: maintaining EA access – 8m easement from river bank, ensuring 
bank stability, maintaining levels / avoiding sudden dips in ground levels etc. The contractor 
would be bound by these commitments. CG also noted that we have sought the opinion of 
a Reservoirs Engineer and will add details to the FRA.  
 
PS confirmed that this approach would be acceptable. 
LD/CG to update FRA and KB to update the REAC and Outline CEMP. 
 
Third party impacts and Main Dyke tidal gates – CG explained that the project is having no 
influence on the current operation of the tidal gates and whilst a small increase in baseline 
water levels are predicted with the Scheme in place, these are in channel increases, with 
no detriment to baseline flood risk (and significant benefits further upstream). Also the 
gates are not mechanised but controlled by water level conditions.  
 
PH was unsure of the origin of the EA comment on working in partnership to improve 
operation of the gates and PH/PS could think of no real practical interventions. CG to add a 
note to the FRA to confirm that the flaps are in EA ownership and that they will 
continue to maintain these. The Scheme will have no impact on any current 
maintenance and operation regimes. 
 
PH to confer with colleagues to clarify where this comment came from. Assume no 
further action for HE and that we can move towards a status of ‘Agreed’ on this 
matter.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
LD/CD/KB 
 
 
 
 
 
 
 
 
CG 
 
 
 
 
PH – 12/04/19 

3.2 Horsebridge Dyke culvert.  
 
CG shared the design teams responses to the EAs comments on the information submitted 
surrounding the replacement culvert design. PH outlined that the key concerns for her are 
managing the potential for scour/erosion and subsequent blockage risks (particularly given 
the angle between the culvert inlet and upstream channel), and ensuring that the design is 
resilient to the tidal flow conditions at the downstream end. PH noted that the EA had done 
a lot of works to this asset recently, including replacing flaps, and have plans for further 
works e.g. providing safer access with new steps. PH is keen to understand the reasoning 
behind the design decisions that have been taken to date and would like documented who 
will have maintenance responsibility for the various parts of the asset, our design also 
needs to ensure that EA access is maintained.  (Note: the downstream tidal outfall/headwall 
is in private ownership but maintained by the EA, this needs to be resolved). 
 
LD suggested that HE provide a technical note to the EA that covers the above 
aspects.  
 
PH also requested that invert levels be specified in the FRA. CG agreed to add these into 
the modelling annex for the culvert inlet and outlet. CG to add to the FRA.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Design Team 
– 12/4/19 
 
 
CG 

3.3 UKCP18 
 
CG explained her approach to determining the scale of tidal uplift required to represent 
UKCP18 predictions for the Wyre (0.85m applied in a sensitivity test run of the model) and 
explained that the effect is significantly dissipated along the estuary, such that effects are 
very small at the Scheme location (approx. 0.04m). 
 
CG queried the acceptability of this approach, given that there is as yet no official published 
guidelines. PS welcomed the work that Arcadis had done in the absence of any guidance 

 
 
 
 
 
 
 
 
 



from the EA. PS outlined there had been many conversations at the EA over the past week 
and said that he thinks that the applied uplift is a little under what it should be and may not 
stand up to scrutiny. CG asked if the EA could confirm the allowance that we should use so 
that a further run of the tidal model can be completed and reported on in the updated FRA. 
 
PS to confirm appropriate UKCP18 uplift. CG to run tidal model and report in FRA. 
Post meeting update: UKCP18 uplift confirmed by AH 03/04/19. 
 

 
 
 
 
 
 
 
PS/CG 

3.4 Haul roads and site compounds – the EA stated they require further details of where these 
elements of the Scheme have the potential to interact with floodplains and Main Rivers. 
 
LD suggested specific measures / commitments could be included within the Outline CEMP 
/ REAC. The EA were in agreement with this approach.  
 
LD to add further details to the FRA report and KB to add commitments to the 
Outline CEMP re set back distances, boundary fencing types etc.  

 
 
 
 
 
 
 
LD/KB 

4.0 Tidal Modelling  
4.1 CG and PS discussed the tidal model review comments. PS noted that CG responses had 

resolved many of the comments. CG noted that she had sent some further data (Cloud 
Point survey, 1D FMP dat file and 2d_bc file for linking proposed culverts beneath the 
Scheme embankment) to the model reviewer as requested and had done another run of the 
tidal model with Garstang Road opened up.  
 
CG agreed to issue complete formal responses to the model review and to liaise 
directly with the model reviewer to resolve outstanding matters. 
Post Meeting Note: formal responses submitted to  03/04/19. 
 
When confirmation is received from the model reviewer that all comments have been 
satisfactorily addressed, AH to review draft SoCG to update the status of relevant 
comments. 
 

 
 
 
 
 
 
CG – 12/4/19 
 
 
 
AH – 19/4/19 

4.2 Tidal flood risk impacts and mitigation 
 
LD described the dwarf walls that have been added to the Scheme design to mitigate 
impacts to properties situated off Breck Road, showing their location and explaining their 
need. CG explained that the walls have been added to the tidal model and referenced the 
tidal model results memo submitted to the EA on 15 February and asked for feedback. 
PH/PS had not yet reviewed the memo.  
 
PH/PS to review the memo and confirm if the modelled effects of the scheme are 
acceptable in terms of changes to baseline flood risk on third party land. 
 
 
LD/CG to check that the walls have no effect on any EA assets 
 

 
 
 
 
 
 
 
 
PH/PS/AH – 
12/4/19 
 
 
LD / CG 

4.3 Tidal flood risk to the Scheme 
 
LD explained that a Flood Warning and Evacuation Plan (FWEP) is being prepared to 
manage residual tidal flood risk to the operational scheme. The draft Plan can be shared 
with the EA for comment. 
 
PS welcomed this, but noted that the Local Authorities (emergency planning teams) should 
be the key consultee.  
 
LD share draft of the FWEP. 

 
 
 
 
 
 
 
 
 
LD – 12/4/19 

5.0 Works potentially classified as Flood Risk Activities 
 

 

5.1 LD and PH discussed the submitted plans and EA comments on them, requesting further 
clarity/detail at a finer resolution/scale. 

To help in understanding what works will be situated close to EA assets (and to help in 
future permitting of these works) LD agreed to send drawing files in Arc GIS compatible 
format.  
 
LD to submit package of GIS shape files to AH to include:  
Draft Order Limits (Scheme red line boundary) 

 
 
 
 
 
 
LD – 12/4/19 



8m and 16m buffer zones (measured from the top of bank of the Main Dyke, Horsebridge 
Dyke and Wyre) 
Drainage outfall/headwall locations and drainage ponds 
Temporary floodplain storage areas 
Main dyke crossing  
Horsebridge Dyke replacement culvert alignment, plus inlet/outlet structures 
the dwarf walls 
 

6.0 Draft SoCG  

 LD ran through the draft SoCG matters noted as Under Discussion. All of the topics have 
been covered in this meeting and the actions agreed and recorded above, should allow the 
status of the matters to be updated to ‘Agreed’ against all points. 

LD to provide a revised SoCG to AH (including new entry to cover the draft DCO) for 
EA review and update. 
 

 
 
 
 
LD – 12/4/19 

6.0 Any Other Business   
6.1 Consents and Agreements Position Statement / General Permitting  

 
LD confirmed that the purpose of the Consents and Agreements Position Statement was to 
identify consents and permits likely to be required from the EA to construct the Scheme and 
to gain an assurance from the EA that, subject to submission of permit applications by the 
Contractor, supported by all necessary information, there would be no obvious show 
stoppers to obtaining the consents required for the Scheme. 
 
AH understood why this assurance from the EA was being asked for. However, he 
said he would take this away and to see if they could agree in principal, there are no 
show stoppers. If so this could be added to the draft SoCG.  

 
 
 
 
 
 
 
 
AH – 12/4/19 
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From:  
Sent: 13 November 2018 14:19
To:
Cc:
Subject: RE: A585 Windy Harbour to Skippool

Hello Lisa, 
 
We have reviewed the revised minutes (emailed to us 6 November) and we accept them as an accurate record. 
 
Our response to our actions from the meeting, as mentioned in the minutes: 

 2.2 – Approach to modelling buildings – having further considered this we are satisfied that increased 
roughness is suitable for this project. 

 5.3 – We were unable to find any photos of flooding for the Skippool Bridge area. We suggest that Arcadis 
carry out an internet search / check local newspaper websites. 

 
We have recently become aware (through an unofficial route) that the DCO has been submitted to PINS, who have 
28 days to validate the submission. However, we understand that there is an outstanding tidal model review. Is this 
still the case? 
 

 surname is . She attended the meeting for personal development purposes as she is a new starter. 
There will be no cost recovery charge for her attendance. 
 
We will provide any comments on the Consents and Agreements Position Statement and draft Protective Provision 
in due course. 
 
Best regards, 
 
Alex 
 

 
 |  

Email:  | Tel:  
 
Environment Agency | Lutra House, Dodd Way, Off Seedlee Road, Walton Summit, Bamber Bridge, Preston, PR5 
8BX 
  
Working in partnership to enable sustainable growth and create better places for people and wildlife 
  
Follow us on Twitter @EnvAgencyNW  
Visit the website - https://www.gov.uk/environment-agency 
Visit our blog - https://environmentagency.blog.gov.uk/ 
 

From:    
Sent: 06 November 2018 12:55 
To:

 
Cc:  

 
Subject: FW: A585 Windy Harbour to Skippool 
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MEETING TITLE 
A585 Windy Harbour to Skippool Improvement Scheme   
DATE TIME 
30 April 2018 10:00 AM 
 
LOCATION 
EA Office Bamber Bridge   

 
 
 

CHAIR PERSON 
  

ORGANISER 
  

E  
 

COPIES TO 
s – Highways England   

 – Highways England   
 – Arcadis 

 – Arcadis 
 – Arcadis 

PARTICIPANTS APOLOGIES  
 – Arcadis  

 – Arcadis  
 – Arcadis  

 – EA  
 – EA 

 – EA 

 – EA  

 
 
ACTION WHO WHEN 
   
1. Introduction to the Scheme / Work Completed to Date   

1.1 SP gave an overview of the Scheme    

1.2 CG gave an overview of the current status of the FRA / 
hydraulic modelling   

  

   
2. Construction Phasing     

2.1 SP ran through the construction phasing of the Scheme and 
how the bypass will be built. SP explained that it would not be 
feasible for the new Skippool Bridge to be constructed and in 
place before the road embankments for the new bypass, which 
cross the Main Dyke floodplain are in place. This is because 
the embankments require a settlement period and therefore the 
work on this aspect needs to start first with the construction of 
the bridge started after.  The works need to be constructed in 
parallel.    

2.2 SP explained that it would take 9 months for the first phase of 
the new Skippool Bridge to be replaced, the new larger culvert 
in place and all utilities diverted. Overall construction period of 
the Scheme would be 2 years. 

  

2.3 PH and AH stated that there is a need to mitigate for any 
increases in flood risk to third parties during construction for all 
events up to and including 1% AEP plus 30% for climate 
change. Note that we only need to consider a 30% allowance 
for climate change as the construction phase only lasts for 9 
months. Therefore, the FRA needs to identify and provide 
additional mitigation within the red line boundary to allow the 
Scheme to be constructed / phased the way it needs to be.  

 
 
 
 
 
 
 
 
 
SP  

 
 
 
 
 
 
 
 
 
16/05/2018 
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ACTION WHO WHEN 
   
2.4 AH asked if there were any schematics they could be sent of 

the new Skippool Bridge.  SP said there are draft drawings and 
he would email them to AH.  

2.5 PH stated that there are significant issues with PR / local 
community flooding and awareness would need to be 
considered.  

   
3. Tidal Modelling   

3.1 CG provided background to the tidal model and asked the EA 
about acceptable tolerances [CG also noted that it appears the 
central reserve at Skippool Junction (locally known as the River 
Wyre Junction after the pub) is controlling tidal flooding]  

3.2 PH / AH and PS said there wasn’t a simple answer to this and 
that they would have to take this query away and look at 
reasonable tolerances.   

3.3 CG to liaise with the EA over tolerances for increases in levels 
– i.e. what would be considered a detriment and what is 
acceptable within the bounds of model / data accuracy. 

 

 
 
 
 
 
AH  
 
 
 
CG 
 

 
 
 
 
As part of the 
FRA review 
process. 
 
 
As part of the 
FRA review 
process. 

4. Flood Risk During Construction  
4.1 PH stated that flood risk during construction should be covered 

within the FRA and that detail of site compounds and haul 
roads should be provided.  

4.2 Arcadis noted that they have site compound locations but are 
awaiting the appointment of a buildability consultant to confirm 
haul roads. 

4.3 AH outlined the FRA needs to consider any temporary changes 
in ground levels in relation to site compounds / haul roads. 

4.4 PH and PS stated that the FRA needs to consider key 
receptors and their vulnerabilities and to ensure there would be 
no detriment to third parties and that run off is controlled. 

  

   
5. Timescales  
5.1 KB gave a brief overview of the DCO submission timescales 

and queried the EAs review timescales. PS confirmed that the 
EA would need 6 weeks for model reviews (to be carried out by 
external consultants on behalf of the EA).  

5.2 PS also said he was happy for the EA to review the model and 
would be easier to work with us. PS stated a preference to 
receiving everything all at once rather than being drip fed. Post 
note – AH has agreed that CG can send just the baseline 
and with scheme fluvial models prior to completing the 
mitigation model. 

  

5.3 AH said anything that is being submitted though to the EA 
should go through him as the first point of contact.  

5.4 PH Suggested that the EA could also offer permitting advice.  
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6. AOB    

6.1 Future Planning Applications – PH noted there are a lot of 
development proposed in this area therefore it is critical to take 
account of this in the FRA i.e. what is rural land now may not 
be in future. KB noted she maintains a register of potential 
cumulative developments which is regularly updated.  

  

6.2 The EA noted left bank of Horsebridge Dyke (just by the ‘d’ in 
Breck Road on OS opensource mapping) there is an 
application for ‘agricultural access’ (Wyre Council ref. 
18/00243/FUL) and it is likely this may be a precursor to future 
housing development. 

  

6.3 The EA noted there should be no drainage ponds in FZ3 – and 
this needs to clearly be identified in the FRA. 

6.4 SP outlined the preliminary drainage design. New outfalls are 
designed in accordance with current standards. There are 2 
general designs for new outfalls, first of which discharges to 
wetlands before discharging to highway ditches and ultimately 
into local watercourse. Arcadis have gained agreement with 
Lancashire County Council for this. Wetlands have been 
designed to accommodate a 1 in 100-year storm with 40% 
climate change allowance. Second discharges directly into 
watercourse, consents/permits for these will be sought at detail 
design stage. 

6.5 SP stated where existing outfalls will be maintained and re-
used, the design has maintained the existing 1 in 5-year 
discharge rate by providing attenuation and water quality 
mitigation.   
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From:
Sent: 18 May 2018 09:30
To:
Cc:
Subject: RE: A585: Notes from EA Meeting

Hello Claire, 
 
We have checked the minutes and we are satisfied with them. Please note, though, that I am listed as an Arcadis 
employee. 
 
For your information, the planning application referred to in 6.2 is Wyre Council ref: 18/00243/FUL. 
 
Best regards, 
 
Alex 
 

 
 |  

Email:  | Tel:  
 

 

  
Working in partnership to enable sustainable growth and create better places for people and wildlife 
  
Follow us on Twitter @EnvAgencyNW  
Visit the website - https://www.gov.uk/environment-agency 
Visit our blog - https://environmentagency.blog.gov.uk/ 
 

From:   
Sent: 16 May 2018 10:27 
To:  
Cc:

 
 

Subject: FW: A585: Notes from EA Meeting 
 
Hi Alex / Pippa / Paul, 
 
Please find attached the minutes from our meeting on 30th April. Please can you confirm that you are happy that 
these are an accurate summary of the discussions had. We would then like to send them to Highways England for 
their information. 
 
Thanks, 
 
Claire 
 

 |  | 
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www.arcadis.com 
 
Click here for more information on Flood Resilience in Arcadis 
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