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EXECUTIVE SUMMARY

This Flood Risk Assessment was commissioned SEP Construction Services Ltd referred to
hereafter as ‘the client’. This report has been prepared to support a planning application for
the construction of 45no. residential dwellings on the former Dye House site in Prescof.

The site lies within Flood Zone 1, 2 and 3 based on the Environment Agency Flood Map for
Planning and approximately covers 1.14ha. In accordance with planning policy, although the
vast majority of the development is within Flood Zone 1, the proposals should be supported by
the Sequential Test, as a small portion of the development is within Flood Zone 2.

Consultations with the Environment Agency, Knowsley Metropolitan Borough Council, and
United Utilities have been undertaken and did not identify historical flooding of the site.
Consultation with the Environment Agency has been undertaken to obtain the most up-to-
date flood risk information o allow a better understanding of the potential flood risk at the site
to be gained. A hydraulic modelling exercise was undertaken fo support this assessment using
the existing modelling to assess in more detail the potential fluvial flood risks to the site.

At present the proposed development area is not at risk of flooding in the 100yr return period
event but is potentially in the 100yr + CCA and 1000yr. The development proposals include a
range of levels outside of the watercourse corridor resulting in the proposed development
remaining dry, safe, and flood-free in all storm events including the 100yr RP + CCA design
event.

The proposed FFL is 53.15mAOD which provides approximately 2.3m of freeboard from the
design event.

The proposed scenario has been compared against the existing scenario. There is shown to be
a minor increase in top water level within the main channel upstream (5mm) and downstream
(7mm) of the site. This increase is reduced to the pre-development water level 100m upstream
and 200m downstream of the site.

This assessment has been prepared in consultation with the relevant interested parties and
incorporates their comments where possible. The report is commensurate with the scale and
natfure of the development proposals and in summary, the development can be considered
appropriate in accordance with the Planning Practice Guidance.
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1.0 INTRODUCTION

1.1  Planning Policy Context

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

1.1.2 A Flood Risk Assessment (FRA) has been completed in accordance with the revised
NPPF and the PPG to review all sources of flood risk both to and from the proposed
development.

1.1.3 The proposals are solely ‘residential’ in nature and are classified as ‘more vulnerable’
in Table 2 (Flood Risk Vulnerability Classification) within the Planning Practice Guidance.
The PPG identifies those certain types of development are not acceptable if located
within high flood risk areas. Policy also notes that justification for locating certain
development within these high-risk areas is required. The proposals should be
supported by the Sequential Test to conform with planning policy, as residential
development is proposed in Flood Zones 1 and 2. An infra-site sequential approach has
been undertaken to locate development in areas af lowest risk onsite.

1.2 Site Context

1.2.1  This FRA has been prepared to support a planning application for the construction of
45n0. residential dwellings on the former Dye House site off Liverpool Road in Prescot.
The total site covers 1.14ha, and the proposals will be complete with access, car
parking, external works, landscaping, boundary walls/fencing, external services and
drainage.

1.3 Consultation

1.3.1 Consultations with the Environment Agency (EA), Knowsley Metropolitan Borough
Council (KMBC), and United Utilities (UU) have been carried out. These consultation
responses have been used to support this assessment and can be seen in Appendix B,
C and D. The NPPF advises that the LPA (Knowsley Metropolitan Borough Council)
should consult with the Environment Agency who will provide advice and guidance on
flood issues at a strategic level and in relation to planning applications.

HYD730_DYE.HOUSE_FRA ~9~
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2.0 EXISTING SITE LOCATION

2.1 Location

2.1.1 Thesite is accessed via the Taylor Wimpey development in construction adjacent to
the northern boundary of the site. The former Dye House building is currently located
on the site, and will be demolished as part of the proposals. The nearest Ordnance
Survey National Grid Reference is E: 345816, N: 392765 and the nearest postcode is L34
3LX (see location plan in Appendix E). The fotal site area covers 1.14ha and is edged
inred in Figure 1.

2.1.2 In terms of the surrounding land use, to the north and east of the site is undeveloped
agricultural land. Located adjacent to the southern boundary of the site is Liverpool
Road, and adjacent to the western boundary of the site is the A58. Finally, the
development site is bisected by Prescot Brook, which flows in a south-easterly direction,
as illustrated in Figure 1. Prescot Brook is known as Logwood Mill Brook further
downstream.

Legend:

[ Planning Application Boundary |
s Contours
i Topographic Fall
g — Main River

==} Flow Arrow

Y -

e of Site (Google Maps, 2022)

2.2 Existing and Historical Land Use

2.2.1 The site is mostly undeveloped, although the former Dye House and associated
hardstanding is present in the north-eastern corner of the site, as illustrated above. Dye
House has been located onsite as early as 1890, however, no other historical uses have
been identified during the preparation of this report.
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2.3 Topography

2.3.1 A ftopographic survey has been undertaken and included within Appendix F. The
topographic survey has identified that the onsite ground levels fall from 54.21TmAOD
adjacent to the south-western boundary of the site, down toward the Main River
(Prescot Brook) at 50.24mAQD. The arrows shown on Figure 1 give a general indication
of the fall across the site.
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3.0 DEVELOPMENT PROPOSALS

3.1 Nature of the development

3.1.1  This assessment supports a planning application for the construction of 45no. residential
dwellings, and the proposals will be complete with access via the Taylor Wimpey
development in construction adjacent to the northern boundary of the site. Footpaths,
car parking, external works lighting, landscaping, boundary walls/fencing, external
services and drainage will also be included as shown within Figure 2 (full layout
included within Appendix G).

“empany alang with the
rest of Block A parking

Pedustion 120
-

ree RPA - retained, unknown category .

vee RPA - retained, cat. A

Figure 2: Proposed Site Plan Exfract (Group D Developments Ltd, 2022)

3.1.2 Review of the mapping has identified a Main River known as Prescot Brook located
onsite. This Main River enters site from the north-west, and flows in a south-easterly
direction where it is then culverted under Liverpool Road. Prescot Brook is known as
Logwood Mill Brook further downstream.

3.1.3 The EA will require an 8m offset to be maintained from the top of the bank. This offset
should provide clear and unimpeded access for future maintenance purposes, and
has been accounted for within the proposed site plan. An Environmental Permit will
also be required from the EA for any works being undertaken within 16m of a Main
River, this permit is a standard requirement for any new development taking place
within proximity to a Main River.
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3.1.4 National and local policy identifies that Sustainable Drainage Systems (SuDS) should be
incorporated info new development where at all feasible. SuDS should also be

considered in proposed public open space areas to assist with providing attenuation
and conveyance benefits.
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4.0 SOURCES OF FLOOD RISK

4.1 Fluvial Flood Risk

4.1.1 Information relating to flood risk at the site has been obtained from the EA and the
long-term government mapping. An extract of the EA’s Flood Zone Map for Planning is
shown in Figure 3, which illustrates that the site is located within Flood Zones 1, 2 and 3.

4.1.2 Flood Zone 1is an area not considered to be aft risk of flooding. Flood Zone 2 is an area
at ‘low’ to ‘'medium'’ risk of flooding (so an area at risk in the undefended 1 in 1000yr
return period fluvial event). Flood Zone 3 is an area at medium fo high risk, and an area
at risk in the undefended 1 in 100yr return period fluvial event or the tidal 1 in 200yr
return period event. In this case the primary source of flooding is fluvial given the sites
proximity from the nearest tidal flood sources.

LEGEND:

D Site Area

Main River

|:| Flood Zone 2
- Flood Zone 3 r
- -

— i

Figure 3: Flood Map for Planning Extract (GOV.UK 2022)

4.1.3 Although the site is located within Flood Zones 1, 2 and 3, an infra-site sequential
approach has been undertaken where development has been proposed in areas of
lower risk. It is therefore noted that development is only proposed within Flood Zones 1
and 2, as illustrated in Figure 4. As development is partially proposed within Flood Zone
2, the proposals should be supported by the Sequential Test to conform with planning
policy.

4.1.4 The nearest Main River is Prescot Brook, which bisects the site. This Main River enters site
from the north-west, and flows in a south-easterly direction where it is then culverted
under Liverpool Road. Prescot Brook is known as Logwood Mill Brook further
downstream. The risk to the site from fluvial sources is identified to be low to medium
based on the long-term government flood maps, due fo the site’s proximity to this key
watercourse (see fullmapping in Appendix B).
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[ Planning Application Boundary
= Main River

EA Flood Zones

"] Flood Zone 2

[ Flood Zore 3

bone Overlay Plan Extract (Betts Hydro, 2022)

4.1.5 Consultation with the Environment Agency has been undertaken to obtain the most
up-to-date flood risk information to allow a better understanding of the potential flood
risk at the site to be gained. The modelling information obtained from the EA has been
reviewed and assessed by our hydraulic modelling team.

Hydraulic Modelling

4.1.6 A separate Hydraulic Modelling Assessment has been undertaken to assess the
potential fluvial flood risk more accurately. The full modelling methodology has been
included within the separate Hydraulic Modelling Assessment Note (Appendix H), and
a short summary is included for context.

4.1.7 The hydraulic modelling work was commissioned to review the existing and future flood
risk, and fo steer any mitigation measures required. The assessment has utilised the
fluvial Logwood Mill Brook, which is a 1D — 2D ISIS-TUFLOW model. The model was
created by JBA in 2012 in refine the Flood Zones in the area, and since the creation of
this model there have been changes to the fluvial allowances for climate change. The
Logwood Mill Brook model therefore required updating to meet these new standards.
A pre-application meeting with the EA also confirmed the requirement to use the latest
Climate Change allowances. A site specific topographic survey has also been
included within the updated modelling to best represent the existing levels onsite.

4.1.8 The model was simulated for an existing scenario using a site specific topographic
survey. The following simulations were undertaken:

Fluvial 1in 100 year (1% AEP)

Fluvial 1in 100 year plus Climate Change (44%) (1% AEP plus 44% CC)

Fluvial 1in 1000 year (0.1% AEP)

Fluvial 1in 100 year plus Climate Change (44%) with 5% blockage

Vo)

)
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4.1.9 The key modelled scenarios to be considered are the fluvial 1 in 100 year, 1in 100 year
plus 44% Climate Change, and the 1 in 1000 year events. There is no out-of-channel
exceedance in the 1in 100 year return period event, evidenced in Figure 5 (see flood
depth, level and velocity plans in Appendix H). The nearest flooding to the site is
located 550m south-east of the site, and west of Cables Way.

Legend:

[ Planning Application Boundary

0 Spot Depth

Fiood Deptl
Bl 00!
B 021
= 041
[ ]os
o8-
101 -
121 -
1.41

B 161 -

[ RE)

h (m)

-020
-0.40
- 0.60

080
1.00
1.20
1.40
1.60
1.80

200

Il 200+

Figure 5: Existing Fluvial 1 in 100yr Flood Depth Extract (Betts Hydro, 2022)

4.1.10 Some out-of-channel exceedance occurs in the 1 in 1000 year return period event,
and the predicted flood extent and depths are shown in Figure 6. The flood extent is
shown to impact the northern part of the site, with a peak water level onsite of
51.27mAQOD. Full flood depth, level and velocity plans are included within Appendix H

for completeness.

N
4 i
£

Legend:

[ | Planning Application Boundary
© SpotDepth

Flocd Depth (m)

Il 00! -020
E 021 -0.40
y o
ra e
@ ol ~—_ XX, 030 Bl 18200
= ‘f Bl 200+
i
S
i S
.f "
Figure 6é: Existing Fluvial 1 in 1000yr Flood Depth Extract (Betts Hydro, 2022)
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4.1.11 We have reviewed the current Climate Change Allowance for the site in accordance
with the EA’s latest guidance and identified that for ‘more vulnerable’ development,
the ‘central allowance’ should be applied fo Main Rivers located within the Lower
Mersey Management Catchment area. An increase of 44% has been applied to the
peak 1in 100 year flow in the Logwood Mill Brook Model. The previous allowances used
within the model were 30%, 35% and 70%.

4.1.12 Some out-of-channel exceedance is also shown to occur in the 1in 100 year plus 44%
Climate Change return period event. As illustrated in Figure 7, low-lying areas adjacent
to the channel in the northern half of the site are inundated, and the peak water level
onsite is identified fo be 50.85mAQOD (see flood depth, level, and velocity plans in
Appendix H). To mitigate this flood risk, the minimum Finished Floor Level (FFL) for the
residential dwellings should be set 600mm above the top water level in this event, to a
level of 51.45mAOD. Review of the site plan has identified that the proposed FFL for
the apartment block is 53.15mAOD, which is 1.7m above the minimum FFL required.

Legend:
[ Planning Appication Boundary
O SpotDepth
Flood Depth (m)
I 00! -020
021-0.40
0.41-0.60
[ 106l 080
[ Josr-100
[ Tio-120
Ci21-1.40
1.41 - 1.60
1.61 - 1.80

Bl 8200

Figure 7: Existing Fluvial 1 in 100yr plus 44% Climate Change Flood Depth Extract (Betts Hydro, 2022)

Proposed Scenario

4.1.13 The proposed levels mean that the development site is not at risk of flooding in the 1 in
100 year, 1 in 100 year plus 44% Climate Change and 1 in 1000 year return period
events.

4.1.14 There is no exceedance outside of the channel corridor in the proposed scenario in
the 1in 100 year plus 44% Climate Change event, as shown in Figure 8. The peak water
level onsite in this event is identified fo be 50.86mMmAOD. The proposed FFL of the
apartment building is 53.15mAOD, which is 2.3m above the top water level in the 1 in
100 plus 44% Climate Change event (50.85mAOD). It is therefore understood that the
development will remain dry, safe, and flood-free in all key scenarios.
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4.1.15 The proposed development results in no increased risk of flooding to others, but does
show minor increases in top water level within the main channel upstream (5mm) and
downstream (7mm) of the site. This increase returns to the pre-development top water
level 100m upstream and 200m downstream of the site.

ood Depth Exfract (Betts Hydro, 2022)

Residual Risk

4.1.16 Consultation with the Environment Agency identified that modelling a blockage
scenario was not a requirement, as minimal changes to the culvert are proposed. This
has however been undertaken as a precautionary measure to better understand the
residual flood risk to the site. Full flood depth, level and velocity plans are included in
Appendix H for completeness.

Legend:
[ Pianning Appication Boundary
O Spot Depth
Flood Depth (m)
I 001-020
B 021 - 0.40
] 041 -0.60
[ 10é-080
[_]081-1.00
[ o120
[ 1121-1.40
] 141-1.60
I 161180
Bl '8 - 200

G
N .

Blockage Flood Depth Extract (Betts Hydro, 2022)
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4.1.17 There is no exceedance outside of the channel corridor in the proposed scenario in
the 1in 100 year plus 44% Climate Change with 95% blockage event, as shown in Figure
9. The peak water level onsite in this event is 51.44mAQOD. The proposed FFL of the
apartment building is 53.15mAOD, which is 1.71m above the top waterlevelin the 1 in
100 plus 44% Climate Change with 95% blockage event (51.44mAQD). It is therefore
understood that the development will remain dry, safe, and flood-free in all key
scenarios including when a potential blockage is considered.

Safe Access and Egress

4.1.18 As the site is located within Flood Zones 1, 2 and 3, consideration for safe access and
egress has been provided. The site is located within an EA Flood Alert Area (River Ditton
catchment including areas around Huyton-with-Roby and Widnes), this means Prescot
Brook is monitored at its location in close proximity to the site, and that early warning
would be provided in the event of a potential future flood event. This will provide future
occupants of the properties with an early warning of future flood events and give them
time to implement any emergency plans or procedures.

4.1.19 It is recommended that future occupiers of the dwellings look to prepare their own
household Flood Plans based on their proximity fo an area which is at flood risk. These
are documents which identify procedures to be carried out in the event of future
flooding (IE. moving valuables upstairs, implementing temporary flood resistance
measures and reviewing local media fo determine whether evacuation is
recommended). Flood Plans are not specific to a single type of flood source and can
be used for a variety of flood sources such surface water and reservoir flooding. A flood
plan would note the actions for the household to take before, during and after a flood
event and there are mulliple guidance documents available fo assist in the
preparation of these plans.

4.1.20 Although the proposals are to raise the residential dwellings above the TWL in the
design event (fluvial 1 in 100 year plus 44% Climate Change), safe access and egress
has still been considered. If evacuation from the site is advised, then occupants would
need to evacuate towards an area of safety located outside of the predicted
floodplain extents, which can be achieved via the emergency vehicle/pedestrian
access onto Liverpool Road, proposed in the south-eastern corner of site.

4.2 Tidal Flood Risk

4.2.1 The coastline is located over 12km west of the site. Due to the distance from the coast,
the associated tidal flood risk o site is ‘very low’.

4.3 Flood Risk Vulnerability Classification and Flood Zone Compatibility

4.3.1 Thesite lies within Flood Zones 1, 2 and 3 based on the Environment Agency Flood Map
for Planning. Residential development is classified as ‘more vulnerable’ within the
Planning Practice Guidance which supports the National Planning Policy Framework.
The PPG identifies those certain types of development are not acceptable if located
within high flood risk areas.

4.3.2 Policy also notes that justification for locating certain development within these high-
risk areas is required. The proposals should be supported by the Sequential Test o
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conform with planning policy, as residential development is proposed in Flood Zones 1
and 2. An intra-site sequential approach has been undertaken to locate development
in areas at lowest risk onsite.

44 Surface Water Flood Risk

4.4.1 Surface water flooding occurs when rainwater is unable to drain away through the
normal drainage systems or soak info the ground but lies on or flows over the ground
instead. The risk associated with surface water run-off is indicated by the long-term
flood risk mapping (extract shown in Figure 10).
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Figure 10: Surface Water Flood Map Extract (GOV.UK, 2022)

4,42 As indicated in Figure 10, the site is predominantly at ‘very low’ to ‘high’ risk from
surface water flooding. Generally, areas at higher risk of surface water flooding
correspond with either existing watercourses, conveyance features, existing ponds, or
natural low-lying depressions. In this case those areas onsite at higher risk from surface
wafter are associated with low-lying areas located adjacent to Prescot Brook (Main
River) onsite.

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

Pluvial (Overland run-off) Flood Risk

4.4.4 Intense rainfall that is unable to soak intfo the ground or enter drainage systems can
run-off land and result in flooding. Local fopography and the land-use can have a
strong influence on the direction and depth of flow. The topography of the surrounding
undeveloped areas means there may be potential for overland flows to impact the
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site from the northern and western boundairies. It is therefore recommended that an
interception drain is designed to infercept any overland flows from the neighbouring
undeveloped land before it can impact upon the proposals post-development.

4.4.,5 The volume and rate of overland flow from land can be exacerbated, if development
increases the percentage of impermeable area. Any overland flows generated by the
development must be carefully controlled with safe avenues directing overland flow
away from adjacent development being advised.

Sewer Flood Risk

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

4.4.,7 Consultation with United Utilities has been undertaken and has not identified any
historical sewer flooding issues on or near to the proposed development site (see
Appendix C for correspondence).

4.5 Groundwater Flood Risk

4.5.1 High groundwater levels are usually the key source of groundwater flooding, which
occurs when excess water emerges at the grounds surface (or within man-made
underground structures such as basements). Groundwater flooding is often more
insistent than surface water flooding and would typically last for weeks/months rather
than days meaning the result to property is often more severe. In general terms
groundwater flooding can occur from three main sources:

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

- Seepage and percolation occur where embankments above ground level hold

water. In these cases, water travels through the embankment material and
emerges on the opposite side of the embankment.
Groundwater recovery/rebound occurs where the water table has been artificially
depressed by abstraction. When the abstraction stops the water, table makes a
recovery to its original level. There is the potential for groundwater flooding in low
lying areas where groundwater levels have been depressed below their pre-
pumping conditions, where these were at or close o ground level.

4.5.2 The mapping data for groundwater shows that the site is underlain by a Secondary A
Bedrock Agquifer with Secondary (undifferentiated) Deposits. The site has been
identified to be in a Medium - Low Groundwater Vulnerability Zone with no historical
groundwater flooding identified by the EA.

4.5.3 No groundwater flood risk has been identified during consultation with the other
stakeholders. Irrespective, it is advised that the Finished Floor Levels of the units be
raised sufficiently above the external levels to safeguard them. The external levels
should fall away from the proposed development to provide safe avenues for overland
flows around/away from any proposed more vulnerable development.
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4.6 Artificial Sources of Flood Risk

4.6.1 National policy states that an FRA should consider the potential risks from a variety of
other flood sources including artificial sources (such as risks from reservoirs and canals).

Reservoirs

4.6.2 The EA recognises reservoirs as bodies of water over 25,000cu.m and the long-term
flood mapping is included in Appendix B. The mapping shows that the site is af risk of
flooding should a breach or overtopping in the nearest reservoir(s) occur, when river
levels are normal.

4.6.3 The Reservoirs Act 1975 means that the EA ensure reservoirs (over 25,000 cu.m) are
regularly inspected and safety work is carried out thus meaning a failure or breach in
one of these assets is considered to be highly unlikely. Although reservoir flooding is
‘extremely unlikely’, if a failure was to occur there would be little or no warning
therefore preparedness is key to ensure resilience. In the case of emergency the LLFA
often prepare emergency plans in collaboration with the EA and other stakeholder to
assist with improving community resilience to residual risks such as reservoir flooding.

Canals

4.6.4 There are no canals in proximity of the site and there is therefore no flood risk to the site
associated with canals. Irrespective, it is advised that external levels fall away from the
proposed buildings, to minimise the flood risk from a variety of sources. By keeping the
finished floor levels elevated relative to the externals, this should help create an
overland flood flow route in the event of a breach or any other source of flooding that
could lead to overland flows including reservoir or canal flooding.

4.7 Historical and Anecdotal Flooding Information

4.7.1  No historical flooding has been identified during our review of online sources, including
review of Knowsley Metropolitan Borough Council’s Strategic Flood Risk Assessment
(see general mapping extracts in Appendix ). Consultation with Knowsley Metropolitan
Borough Council, United Utilities and the Environment Agency has been carried out for
this specific application and have not identified any flood risk to the proposed
development site (correspondence in Appendix B, C and D).

4.8 Flood Risk Mitigation Measures & Residual Risks

4.8.1 Thesite islocated within Flood Zones 1, 2 and 3 and considered to be at low to medium
risk of fluvial flooding. To observe a conservative approach, mitigation measures have
been proposed below to safeguard the development and to consider the future
uncertainties of Climate Change in accordance with the NPPF and PPG.

Mitigation Measures

4.8.2 The minimum Finished Floor Level (FFL) is 51.45mAOQOD, which provides 600mm freeboard
in the design event (1 in 100 year plus 44% Climate Change event). Review of the site
plan has identified that the proposed FFL for the apartment block is 53.15mAQOD, which
is 1.7m above the minimum FFL required and 2.3m above the top water level in the key
design event.
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4.8.3 Further safeguarding can also be considered within the design to mitigate any residual
flood occurrences. Flood resilience measures can be an effective means of mitigating
residual events and can be built info new development easily to provide valuable
property level resilience. Measures can include raising electricals and utilities above
the ground floor level, using water compatible materials for flooring at ground floor
level, horizontal plaster boards rather than vertical (to allow for easier replacement)
and the use of non-refurn flap valves on plot drainage to prevent ingress into the
dwellings in the event of downstream surcharging on the drainage systems.

48.4 If evacuation from the site is advised, then occupants would need to evacuate
towards an area of safety located outside of the predicted floodplain extents, which
can be achieved via the emergency vehicle/pedestrian access onto Liverpool Road,
proposed in the south-eastern corner of site. It is recommended that an evacuation
plan is prepared.

48.5 The EA will require an 8m offset to be maintained from the top of the bank. This offset
should provide clear and unimpeded access for future maintenance purposes and has
been accounted for within the proposed site plan. An Environmental Permit will also be
required from the EA for any works being undertaken within 16m of a Main River, this
permit is a standard requirement for any new development taking place within
proximity to a Main River.

4.8.6 Any overland flows generated by the development must be carefully confrolled. Safe
avenues directing overland flow way from any existing and proposed buildings are
advised. Any natural conveyance routes through the site will be maintained, where this
is not practical then provision should be made to intercept and convey flows through
the proposals to safely outfall as they would naturally.

4.8.7 The topography of the surrounding undeveloped areas means there may be potential
for overland flows to impact the site from the northern and western boundaries. It is
therefore recommended that suitable interception measures are installed to intercept
any overland flows from the neighbouring land before it can impact upon the
proposals post-development.

4.8.8 To minimise the flood risk to the neighbouring properties it is recommended that the
surface water run-off generated by the proposals be managed effectively with the
peak raftes of run-off being restricted to the equivalent of the pre-development
sifuation. The proposed onsite surface water drainage system will need to be sized to
cater for events up to and including the 1 in 100yr refurn period storm event with a 40%
allowance for climate change.

4.8.9 As with any drainage system blockages within either the foul or surface water system
have the potential to cause flooding or disruption. It is important that should any
drainage systems not be offered for adopftion to either the Water Company or the
Local Authority then an appropriate maintenance regime should be scheduled with a
suitably qualified management company for these private drainage systemes.
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Residual Risks

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

5.1 This Flood Risk Assessment has been prepared to support a planning application for the
construction of 45no0. residential dwellings on the former Dye House site off Liverpool
Road in Prescoft. The site lies within Flood Zone 1, 2 and 3 based on the Environment
Agency Flood Map for Planning and approximately covers 1.14ha. In accordance with
planning policy, although the vast majority of the development is within Flood Zone 1,
the proposals should be supported by the Sequential Test, as a small portion of the
development is within Flood Zone 2.

5.2 Consultations with the Environment Agency, Knowsley Metropolitan Borough Council,
and United Utilities have been undertaken and did not identify historical flooding of the
site. Consultation with the Environment Agency has been undertaken to obtain the
most up-to-date flood risk information to allow a better understanding of the potential
flood risk at the site to be gained. A hydraulic modelling exercise was undertaken to
support this assessment using the existing modelling to assess in more detail the
potential fluvial flood risks to the site.

5.3 At present the proposed development area is not at risk of flooding in the 100yr refurn
period event but is potentially in the 100yr + CCA and 1000yr. The development
proposals include a range of levels outside of the watercourse corridor resulting in the
proposed development remaining dry, safe, and flood-free in all storm eventsincluding
the 100yr RP + CCA design event.

54 The proposed FFL is 53.15mAQOD which provides approximately 2.3m of freeboard from
the design event.

5.5 The proposed scenario has been compared against the existing scenario. There is
shown to be a minor increase in fop water level within the main channel upstream
(5mm) and downstream (7mm) of the site. This increase is reduced to the pre-
development water level 100m upstream and 200m downstream of the site.

5.6 This assessment has been prepared in consultation with the relevant interested parties
and incorporates their comments where possible. The report is commensurate with the
scale and nature of the development proposals and in summary, the development
can be considered appropriate in accordance with the Planning Practice Guidance.
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6.0 RECOMMENDATIONS

6.1 The minimum Finished Floor Level (FFL) is 51.45mAQD, which provides 600mm freeboard
in the design event (1 in 100 year plus 44% Climate Change event). Review of the site
plan has identified that the proposed FFL for the apartment block is 53.15mAOD, which
is 1.7m above the minimum FFL required and 2.3m above the top water level in the key
design event.

6.2 Further safeguarding can also be considered within the design to mitigate any residuall
flood occurrences. Flood resilience measures can be an effective means of mitigating
residual events and can be built info new development easily to provide valuable
property level resilience. Measures can include raising electricals and utilities above
the ground floor level, using water compatible materials for flooring at ground floor
level, horizontal plaster boards rather than vertical (to allow for easier replacement)
and the use of non-refurn flap valves on plot drainage to prevent ingress into the
dwellings in the event of downstream surcharging on the drainage systems.

6.3 If evacuation from the site is advised, then occupants would need to evacuate
towards an area of safety located outside of the predicted floodplain extents, which
can be achieved via the emergency vehicle/pedestrian access onto Liverpool Road,
proposed in the south-eastern corner of site. It is recommended that an evacuation
plan is prepared.

6.4 The EA will require an 8m offset to be maintained from the top of the bank. This offset
should provide clear and unimpeded access for future maintenance purposes and has
been accounted for within the proposed site plan. An Environmental Permit will also be
required from the EA for any works being undertaken within 16m of a Main River, this
permit is a standard requirement for any new development taking place within
proximity to a Main River.

6.5 Any overland flows generated by the development must be carefully controlled. Safe
avenues directing overland flow way from any existing and proposed buildings are
advised. Any natural conveyance routes through the site will be maintained, where this
is not practical then provision should be made to intercept and convey flows through
the proposals to safely outfall as they would naturally.

6.6 The topography of the surrounding undeveloped areas means there may be potential
for overland flows to impact the site from the northern and western boundaries. It is
therefore recommended that suitable interception measures are installed to intercept
any overland flows from the neighbouring land before it can impact upon the
proposals post-development.

6.7 To minimise the flood risk to the neighbouring properties it is recommended that the
surface water run-off generated by the proposals be managed effectively with the
peak rates of run-off being restricted to the equivalent of the pre-development
sifuation. The proposed onsite surface water drainage system will need to be sized to
cater for events up to and including the 1 in 100yr return period storm event with a 40%
allowance for climate change.
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6.8 As with any drainage system blockages within either the foul or surface water system
have the potential to cause flooding or disruption. It is important that should any
drainage systems not be offered for adoption to either the Water Company or the
Local Authority then an appropriate maintenance regime should be scheduled with a
suitably qualified management company for these private drainage systems.
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14. Meeting the challenge of climate change,
flooding and coastal change

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

Planning for climate change

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

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

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

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

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

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

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

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

157.

158.

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

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

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

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

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

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

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

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

Planning and flood risk

159.

160.

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

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

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

162.

163.

164.

165.

166.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

d) any residual risk can be safely managed; and

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

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

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

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

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

d) where possible, provide multifunctional benefits.

Coastal change

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

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

171.

172.

173.

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

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

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

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

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

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

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

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

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

57 As required by the Marine and Coastal Access Act 20009.
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24/08/2018 Flood risk and coastal change - GOV.UK
Revision date: 06 03 2014

What should be considered if bringing forward a Neighbourhood Development
Order/Community Right to Build Order in an area at risk of flooding?

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

e in Flood Zone 2 or 3;

« or of at least 1 hectare;

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

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

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

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

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

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

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

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

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

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

Table 1: Flood Zones

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

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

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

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

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

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

Table 2: Flood risk vulnerability classification
Essential infrastructure

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

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

» Wind turbines.

Highly vulnerable

« Police and ambulance stations; fire stations and command centres; telecommunications installations
required to be operational during flooding.

« Emergency dispersal points.

« Basement dwellings.

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

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

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

« Hospitals

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

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

« Non-residential uses for health services, nurseries and educational establishments.

« Landfill* and sites used for waste management facilities for hazardous waste.

« Sites used for holiday or short-let caravans and camping, subject to a specific warning and evacuation
plan.

Less vulnerable

» Police, ambulance and fire stations which are not required to be operational during flooding.

« Buildings used for shops; financial, professional and other services; restaurants, cafes and hot food
takeaways; offices; general industry, storage and distribution; non-residential institutions not included in
the ‘more vulnerable’ class; and assembly and leisure.

« Land and buildings used for agriculture and forestry.

« Waste treatment (except landfill* and hazardous waste facilities).

« Minerals working and processing (except for sand and gravel working).

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

« Sewage treatment works, if adequate measures to control pollution and manage sewage during flooding
events are in place.

Water-compatible development

« Flood control infrastructure.

» Water transmission infrastructure and pumping stations.

« Sewage transmission infrastructure and pumping stations.

« Sand and gravel working.

« Docks, marinas and wharves.

« Navigation facilities.

« Ministry of Defence defence installations.

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

« Water-based recreation (excluding sleeping accommodation).

« Lifeguard and coastguard stations.

» Amenity open space, nature conservation and biodiversity, outdoor sports and recreation and essential
facilities such as changing rooms.

« Essential ancillary sleeping or residential accommodation for staff required by uses in this category,
subject to a specific warning and evacuation plan.

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

Paragraph: 066 Reference ID: 7-066-20140306
Revision date: 06 03 2014
Table 3: Flood risk vulnerability and flood zone ‘compatibility’
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Table 3: flood risk vulnerability and flood zone ‘compatibility’
(https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/575184/Table_3 -

Key:
v Development is appropriate

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

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

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

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

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

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

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

Paragraph: 067 Reference ID: 7-067-20140306
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Site-specific flood risk assessment: Checklist
1 - Development site and location

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

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

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

2 - Development proposals

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


https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/575184/Table_3_-_Flood_risk_vulnerability_and_flood_zone__compatibility_.pdf
http://apps.environment-agency.gov.uk/wiyby/37837.aspx

Land at Dye House, Prescot /_‘
Flood Risk Assessment
BETTS HYDRO

CONSULTING ENGINEERS

APPENDIX B: EA INFORMATION & CORRESPONDENCE

This page has been left intentionally blank

HYD730_DYE.HOUSE_FRA



Patrick Taylor

From: GMMC Info Requests <InfoRequests. GMMC@environment-agency.gov.uk>
Sent: 16 June 2022 08:04

To: Patrick Taylor

Subject: GMMC262440AB Response ERKD976V24T3

Attachments: GMMC262440AB_Auto.pdf

Follow Up Flag: Follow up

Flag Status: Flagged

Dear Patrick,
Thank you for your enquiry which was received on 12/5/22.

We respond to requests under the Freedom of Information Act 2000 and Environmental Information
Regulations 2004.

| enclose the data requested.

We have no records of flooding affecting the site. However, this does not mean flooding has not occurred
in the past or that it will not flood in future. We recommend that you also contact United Utilities and
Knowsley District Authority who may hold additional information (the former especially in relation to sewer
flooding).

Here are some additional links that may be of use:
https://www.gov.uk/quidance/flood-risk-assessment-local-planning-authorities
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances

Please refer to the Open Government Licence which explains the permitted use of this information.

Please use the following Sharefile links to access the requested Logwood Mill data:

P567 2012: https://ea.sharefile.com/d-
sb001bf6c24f74e4aaa92c841d9be38d7

Climate change & 2D 2019: https://ea.sharefile.com/d-
sb906d2e61bc142f79e1122cbcdd50129

Please be aware that the above links are live for only 30 days from 13/06/2022 and therefore you are
recommended to download the data at your earliest convenience.

Please get in touch if you have any further queries or contact us within two months if you’d like us to review
the information we have sent.

Kind regards,

Anne Ball

Customer and Engagement Officer

Greater Manchester, Merseyside and Cheshire

Email: Inforequests.gmmc@environment-agency.gov.uk

Office address: Richard Fairclough House, Knutsford Road, Latchford, Warrington, WA14 4UW




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.



Environment
W Agency

Flood map for planning

Your reference Location (easting/northing)  Created
Dye House 345817/392757 4 May 2022 16:17

Your selected location is in flood zone 3, an area with a high
probability of flooding.

This means:

* you must complete a flood risk assessment for development in this area

* you should follow the Environment Agency's standing advice for carrying out a flood
risk assessment (see www.gov.uk/guidance/flood-risk-assessment-standing-advice)

Notes

The flood map for planning shows river and sea flooding data only. It doesn’t include other sources

of flooding. It is for use in development planning and flood risk assessments.

This information relates to the selected location and is not specific to any property within it. The
map is updated regularly and is correct at the time of printing.

Flood risk data is covered by the Open Government Licence which sets out the terms and
conditions for using government data. https://www.nationalarchives.gov.uk/doc/open-government-
licence/version/3/

Use of the address and mapping data is subject to Ordnance Survey public viewing terms under
Crown copyright and database rights 2021 OS 100024198. https://flood-map-for-
planning.service.gov.uk/os-terms
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Flood risk assessment data Environment
W Agency

Location of site: 345810 /392753 (shown as easting and northing coordinates)
Document created on: 13 June 2022

This information was previously known as a product 4.

Customer reference number: GMMC262440AB

Map showing the location that flood risk assessment data has been requested for.

8 Envircnment Agency copyright 8nd/or databas erights 2022, Allrights .'ESE.’}-fé_ﬂ_‘;
©Crown-copyright and databsse rights 2022 05 1000247588
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How to use this information

You can use this information as part of a flood risk assessment for a planning application. To
do this, you should include it in the appendix of your flood risk assessment.

We recommend that you work with a flood risk consultant to get your flood
risk assessment.

Included in this document

In this document you'll find:

how to find information about surface water and other sources of flooding
information on the models used

definitions for the terminology used throughout

flood map for planning (rivers and the sea)

modelled data

information about strategic flood risk assessments

information about this data

information about flood risk activity permits

help and advice

Information that's unavailable

This document does not contain:

¢ historic flooding
o flood defences and attributes

We do not have historic flooding data for this location. You can contact your Lead Local
Flood Authority or Internal Drainage Board to see if they have other relevant local flood
information. Please note that some areas do not have an Internal Drainage Board.

We aren't able to display flood defence locations and attributes as there are no formal flood
defences in the area of interest.
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Surface water and other sources of flooding
Use the long term flood risk service to find out about the risk of flooding from:

e surface water
¢ ordinary watercourses
e reservoirs

For information about sewer flooding, contact the relevant water company for the area.

About the models used

Model name: Logwood_2012
Scenario(s): No defences exist fluvial
Date: 6 March 2012

This model contains the most relevant data for your area of interest.

Terminology used
Annual exceedance probability (AEP)

This refers to the probability of a flood event occurring in any year. The probability is
expressed as a percentage. For example, a large flood which is calculated to have a 1%
chance of occuring in any one year, is described as 1% AEP.

Metres above ordnance datum (mAOD)

All flood levels are given in metres above ordnance datum which is defined as the mean sea
level at Newlyn, Cornwall.

Page 3


https://www.gov.uk/check-long-term-flood-risk

Flood map for planning (rivers and the sea)

Your development is in flood zone 3.
Flood zone 3 shows the area at risk of flooding for an undefended flood event with a:

e 0.5% or greater probability of occurring in any year for flooding from the sea
¢ 1% or greater probability of occurring in any year for fluvial (river) flooding

Flood zone 2 shows the area at risk of flooding for an undefended flood event with:

e between a 0.1% and 0.5% probability of occurring in any year for flooding from the
sea
e between a 0.1% and 1% probability of occurring in any year for fluvial (river) flooding

It's important to remember that the flood zones on this map:

o refer to the land at risk of flooding and do not refer to individual properties
o refer to the probability of river and sea flooding, ignoring the presence of defences
¢ do not take into account potential impacts of climate change

This data is updated on a quarterly basis as better data becomes available.
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Modelled data

This section provides details of different scenarios we have modelled and includes the
following (where available):

¢ outline maps showing the area at risk from flooding in different modelled scenarios
e modelled node point map(s) showing the points used to get the data to model the
scenarios and table(s) providing details of the flood risk for different return periods

Modelled scenarios

The following scenarios are included:

¢ No defences exist modelled fluvial: risk of flooding from rivers where there are no flood
defences
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Strategic flood risk assessments

We recommend that you check the relevant local authority's strategic flood risk assessment
(SFRA) as part of your work to prepare a site specific flood risk assessment.

This should give you information about:

¢ the potential impacts of climate change in this catchment
¢ areas defined as functional floodplain
¢ flooding from other sources, such as surface water, ground water and reservoirs

About this data

This data has been generated by strategic scale flood models and is not intended for use at
the individual property scale. If you're intending to use this data as part of a flood risk
assessment, please include an appropriate modelling tolerance as part of your assessment.
The Environment Agency regularly updates its modelling. We recommend that you check the
data provided is the most recent, before submitting your flood risk assessment.

Flood risk activity permits

Under the Environmental Permitting (England and Wales) Regulations 2016 some
developments may require an environmental permit for flood risk activities from the
Environment Agency. This includes any permanent or temporary works that are in, over,
under, or nearby a designated main river or flood defence structure.

Find out more about flood risk activity permits

Help and advice

Contact the Greater Manchester Merseyside and Cheshire Environment Agency team at

inforequests.gmmc@environment-agency.gov.uk for:

¢ more information about getting a product 5, 6, 7 or 8
¢ general help and advice about the site you're requesting data for
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Hannah Buchanan

From: wastewaterdeveloperservices@uuplc.co.uk
Sent: 24 June 2022 16:56

To: Hannah Buchanan

Subject: RE: Sewer Flood Risk Information Request
Hi Hannah

‘I can confirm that we have no current record of sewer flooding within the vicinity of the proposed development.
Please note that United Utilities Water Limited (UUW) can only record and check flooding events which are reported
to us and we have to comply with our Regulators instructions on the qualification of flooding events to place on the
register.

Our response does not include:

e any sewer flooding events caused by blockages or collapses which are the result of third party actions,
natural events or other actions over which UUW has no control and not a facet of sewer capacity; or

e any historical sewer flooding events that have been removed from the register as a result of investment in
our infrastructure.

As with all development sites, we recommend you liaise with our water and wastewater engineers by contacting our
Developer Services team so the details of your development proposal can be considered further. Details can be found
at the following link.

https://www.unitedutilities.com/services/builders-developers/

Should you require any further information please do not hesitate to contact me.’

Kind regards Jill

Jill Ellis
Customer Advisor Advanced

United Developer Services & Metering

Customer Services

Utilities Direct Tel: 01925 233 064

Water for the North West Tel.: 0345 072 6067
unitedutilities.com

If you have received a great service today why not tell us?
Visit: unitedutilities.com/wow

Did you know we now have a live chat facility available to you Mon to Friday 8 -5pm. You just click on the
orange live chat box on our webpage and one of our advisors will be ready to chat to you and help you
with your enquiry https://www.unitedutilities.com/builders-developers/ or you can email us at

1




WastewaterDeveloperServices@uuplc.co.uk

——————————————— Original Message ---------------

From: Hannah Buchanan [hannahbuchanan@betts-associates.co.uk]
Sent: 17/06/2022 12:57

To: wastewaterdeveloperservices@uuplc.co.uk

Subject: Sewer Flood Risk Information Request

EXTERNAL EMAIL This email originated outside of the organisation. Do not click links or open attachments unless
you recognise the sender and know the content is safe.

To whom it may concern,

Dye House, Prescot

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

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

Kind Regards,

Hannah Buchanan ssc (Hons) MSc GradCwem

Graduate Flood Risk Analyst

BETTS HYDRO

Consulting Engineers

Old Marsh Farm Barns, Welsh Road, Sealand, Flintshire, CH5 2LY

Chester +44 (0) 1244 289041

hannahbuchanan@betts-associates.co.uk




www.betts-associates.co.uk

CIVIL | STRUCTURAL | GEO-ENVIRONMENTAL | HYDROLOGY | FLOOD RISK MANAGEMENT

SUDS | STRUCTURAL SURVEYS | PARTY WALL DUTIES | INFILTRATION | GEOTECHNICAL

ELECTRONICALLY TRANSMITTED INFORMATION

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

Please consider the environment before printing this email

The information contained in this e-mail is intended only

for the individual to whom it is addressed. It may contain
legally privileged or confidential information or otherwise

be exempt from disclosure. If you have received this Message
in error or there are any problems, please notify the sender
immediately and delete the message from your computer. You
must not use, disclose, copy or alter this message for any
unauthorised purpose. Neither United Utilities Group PLC nor
any of its subsidiaries will be liable for any direct, special,
indirect or consequential damages as a result of any virus being
passed on, or arising from the alteration of the contents of
this message by a third party.

United Utilities Group PLC, Haweswater House, Lingley Mere
Business Park, Lingley Green Avenue, Great Sankey,
Warrington, WAS 3LP

Registered in England and Wales. Registered No 6559020

www.unitedutilities.com
www.unitedutilities.com/subsidiaries
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Hannah Buchanan

From: Hannah Buchanan

Sent: 30 June 2022 15:17

To: 'LLFA@Knowsley.gov.uk'

Subject: Historic Flood Risk Information Request
Attachments: Location Plan.pdf

To whom it may concern,
Dye House, Prescot

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

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

Kind Regards,

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

BETTS HYDRO

Consulting Engineers

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

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

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

ELECTRONICALLY TRANSMITTED INFORMATION

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

Please consider the environment before printing this email
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LOCATION PLAN

Dye House, Prescot
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HYD730/DYE.HOUSE/HB/Modelling Assessment/11/L01

1s September 2022 ﬁ

SEP Construction Services Ltd

The Mezzanine BETTS HYD RO
Royal Liver Building CONSULTING ENGINEERS

Liverpool Waterfront
L3 THU

DYE HOUSE, PRESCOT
HYDRAULIC MODELLING ASSESSMENT NOTE

Outline Assessment

This assessment analyses flood risk o the site at Dye House, which is accessed off Liverpool
Road in Prescot. A Flood Risk and Hydraulic Modelling Scoping Exercise has been
undertaken previously for the site and has reviewed the relevant hydraulic model for the site
provided by the Environment Agency (EA).

This assessment has ufilised the fluvial Logwood Mill Brook, which is a 1D — 2D ISIS-TUFLOW
model. The model was creafed by JBA in 2012 in refine the Flood Zones in the area, and
since the creation of this model there have been changes to the fluvial allowances for
climate change. The Logwood Mill Brook model therefore required updating to meet these
new standards. The most up to date LIDAR information has been used to more accurately
model ground levels onsite.

Site Information
The site is located at Dye House in Prescot, the nearest Ordnance Survey National Grid
Reference is E: 345816, N: 392765 and the nearest postcode is L34 3LX (see the Location Plan
in Appendix A).

[ Planning Application Boundary
Contours
Topographic Fall

== Main River

== Flow Arrow

Figure 1: Sn‘e Loccrflon and Feofures (Beﬁs Hydro, 2022)
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LIDAR data has been used to idenfify existing ground levels. An elevation plan has been
created and included within Appendix B. The onsite ground levels fall from 54.00mAOD
adjacent to the south-western boundary of the site, down toward the Main River (Prescot
Brook) at 50.25mAQOD. The arrows shown on Figure 1 give a general indication of the fall
across the site.

Peak River Climate Change Allowances
Peak river flow allowances show the anticipated changes to peak flow by management
catchment. Management catchments are sub-catchments of river basin districts.

The range of allowances is based on percentiles. A percentile describes the proportion of
possible scenarios that fall below an allowance level. The 50th percentile is the point at
which half of the possible scenarios for peak flow fall below it, and half fall above it.

The:
Central allowance is based on the 50th percentile.
Higher central allowance is based on the 70th percentile.
Upper end allowance is based on the 95th percentile

An allowance based on the 50th percentile is exceeded by 50% of the projections in the
range. At the 70th percentile it is exceeded by 30%. At the 95th percentile it is exceeded by
5%.

For the Lower Mersey Management Catchment, the peak river allowances are shown in
Table 1.

Table 1: Peak Climate Change River Allowances Lower Mersey Management Cafchment

(EA 2022)
Year Central Higher Upper
2020s 18% 22% 32%
2050s 27% 35% 55%
2080s 44% 57% 90%

The Environment Agency guidance for “more vulnerable” development is to use the Central
allowance, thus an increase of 44% has been applied to the peak 1 in 100 year flow in the
Logwood Mill Brook model. The previous allowances used within the model were 30%, 35%
and 70%.

Hydraulic Modelling Assessment
The model inflow boundaries were updated to meet latest climate change standards. The
following simulations have been undertaken:

1in 100 year fluvial event

1in 100 year fluvial event plus 44% climate change

1in 1000 year fluvial event

95% blockage 1 in 100 year fluvial event plus 44% climate change
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Fluvial Results

100 Year Event - 1% AEP

The predicted flood depth for the fluvial 1 in 100 year event is shown on Drawing No.
HYD730/102/A, the predicted flood level is shown in Drawing no. HYD695/103/A, and the
predicted flood velocity is shown in Drawing no. HYD730/104/A. The site is shown to remain
dry, safe, and flood free in the fluvial 1 in 100 year event with no predicted flooding in close
proximity fo the site. The nearest flooding to the site is located 550m south-east of the site,
and west of Cables Way.

100 Year Event Plus 44% Climate Change - 1% AEP plus 44% CC

The predicted flood depth for the 1 in 100 year plus 44% climate change fluvial event is
shown on Drawing No. HYD730/105/A. The northern portion of the site is shown to be
inundated, in the 1in 100 year plus 44% climate change event with flood depths up 1o 0.5Tm.
The peak water level onsite is 50.85mAOD as shown on Drawing no. HYD730/104/A. The
maximum flood velocity is 0.11m/s as shown on Drawing no. HYD730/107/A.

Legend:
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Figure 2: Fluvial 1 in 100yr plus 44% Climate Change Flood Depth Extract (Betts Hydro, 2022)

1000 Year Event - 0.1% AEP

The predicted flood depth for the 1 in 1000 year fluvial event is shown on Drawing No.
HYD730/108/A. The site is shown o be inundated along the eastern boundary, with a
maximum flood depth of up to 0.82m onsite. The peak water level onsite is 51.27mAOD as
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shown on Drawing No. HYD730/109/A. The maximum flood velocity onsite is 0.17m/s
adjacent to the channel, as shown on Drawing No. HYD730/110/A.

95% Blockage 100 Year Event Plus 44% Climate Change - 1% AEP plus 44% CC

The predicted flood depth for the 95% blockage scenario in the 1 in 100 year plus 44%
climate change fluvial event is shown on Drawing No. HYD730/111/A. The site is shown to be
inundated, in the 1in 100 year plus 44% climate change event with flood depths up to 0.76m.
Flows travel around the blockage to the north before returning to the channel adjacent to
Liverpool Road. The peak water level onsite is 51.42mAOD as shown on Drawing no.
HYD730/112/A. The maximum flood velocity is 0.7ém/s as shown on Drawing no.
HYD730/113/A.

Proposed 100 Year Event Plus 44% Climate Change - 1% AEP plus 44% CC

A proposed run has been simulated to evidence the proposed development will remain
flood free in the design event. The predicted flood depth for the 1 in 100 year plus 44%
climate change fluvial event is shown on Drawing No. HYD730/114/A. Flooding is shown to
remain in the channel corridor and not in the area of proposed development due to levels
raising. The peak water level onsite is 50.86mMAOD as shown on Drawing no. HYD730/115/A.
The Finished Floor Level of the apartment building is shown to be elevated more than 600mm
above the peak design event at 53.15mAOD. The maximum flood velocity in-channel is
0.12m/s as shown on Drawing no. HYD730/116/A.

The proposed scenario has been compared against the existing scenario. There is shown o
be minor increases in fop water level within the main channel upstream and downstream
of the site. This increase is reduced to the same top water level 200m to the south of the site.

Conclusions and Recommendations

The predicted results show that the site is only impacted by the fluvial 1T in 100 year event
plus 44% climate change and the 1000 year event, the maximum flood level for these events
is 50.85mAOD and 51.27mAOD.

The EA typically require that finished floor levels be set 600mm above the top water level in
the fluvial T in 100 year plus 44% climate change event. It is therefore recommended the
FFLs on site are raised above the in-channel TWL in the fluvial T in 100 year plus 44% climate
change event, review of the proposed FFL of the apartment block shows the proposed
finished floor level is elevated above this and also shown to be above the residual blockage
event.

It is recommended these findings are incorporated info a Flood Risk Assessment (FRA) in
order to support any planning applications on the site. Details on emergency access and
egress should also be included within an FRA.
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[ tfrust you will find the above of assistance, however, if you have any queries or require further
information, please do not hesitate to contact me.

Yours sincerely,

Hannah Buchanan Bsc (Hons) MSc GradCIWEM
Graduate Flood Risk Analyst
BETTS HYDRO

Enc.
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1in 100 year climate change fluvial flood velocity plan

1in 1000 year fluvial flood depth plan
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95% Blockage 1 in 100 year climate change fluvial flood depth plan

95% Blockage 1 in 100 year climate change fluvial flood level plan

95% Blockage 1 in 100 year climate change fluvial flood velocity plan
Proposed 1in 100 year climate change fluvial flood depth plan

Proposed 1in 100 year climate change fluvial flood level plan
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Old Marsh Farm Barns
Welsh Road, Sealand
Flintshire CHS 2LY

ST smas Telephone: 01244 289 041
\’ Constructionline
Srermitad Carsracter - el
Betts Hydro Ltd trading as Betts Hydro. Registered in England and YWales Mo, 0%443830 www. betts-associates.co.uk



¢ol O0ELAAH |

NOILdIOS3d

3NSSI 304 AAIVNIWNINL | gH [eg/L0/L2| Vv
SNNY3Y| 9H [2Z/80/9¢| 4

+00C [
ooc-18l [
ogL-191 [ ]
ovL-1¥rL [ ]
ori-1et [ ]
ocL-1oL [ ]
ooL-180| |
080-190 [ |
090-1ro [ |
oro-tzo [ ]
0z0- 100 [

(w) yideqg pool4

:ON ONIMVYIA :ON 1D3rodd
aH  |eveoselil| zzony | W 0S S¢ 0
NMVAd -37IS ® 3TVOS 3lva
NV1d H1d3d dOO4 g
(001®) dV3IA 00L NI |
AO0J9 10DS3dd .
a7
bmoo‘
100534d D\
4SNOH 3Ad (
1103rodd
NOILDONYLSNOD
®,
.\M,ZW\LO
%
3N 0O's840ID0ssSO-sHeq@seUnbue 8/ 1882 ¥1Z 10 191 ? L
ATZ SHOD @AUsiUll4 ‘PUDIPSS ‘POOY YSIBM ‘SUIOg WID4 YSIOW PIO ‘9 HUn .
SYIINIONI ONILITINSNOD
/‘\ =
i
peod wot? e
[ 4sv onui%
-SNLVLS ONIMYIA =
Ad dlvd A L

-

2
/&
£
S
(]
/S
g
| &

~ 55, “
Pd,‘s 10353,4

Alopunog uoljpolddy Buluuold D
‘pusabon

« lUBA®

JAQ0L Ul | [O1ANY By} Bulnp paliuspl
S| BUIPOOJ} 84ISUO ON - DJON

3TvVOS ION Od

*$5 -
S ?d'{SJOJsaJd ==

Sse, T
g JUJSaJd
-

oo

s S 237
2OUeyaiayy; gnop 152103




‘A3

€0l 0€/ZdAH

:ON ONIMYId :ON 1D3rodd
Ww 0§

1d

:d3NDO3IHO

EVOOSCL:l| ZZ DNV

Alvad

aH

‘NMVAd :37IS ® 3TVOS

(001D) ¥v3IA 001 NI |

NV1d 19A3T OO

A00d9 1ODOS3dd

=Rl

1O0DOS3dd
4SNOH JAd

1103r0dd

NOILINHLSNOD

s

AN 0'5940I00SSD-sHa@sAMNbUS 8/ 188T ¥¥T 10 I8l
ATZ SHO SAUSiUI “PUDIOSS ‘PDOY USISM ‘SLIOg WD USIOW PIO “9 Hun

SYIINIONI ONILINSNOD

/‘\

LSV

SNLVLS ONIMV I

AHC

NOILdIOS3d Ad ivd A

1d
1d

ANSSI O AIVNIWIIIA | 9H [¢T/20/42) ¥
SNNA3Y| 9H [22/80/9¢| 4

0065 < [
0065 -002S [
0045 -006S [ |
0065 -00€S [ |
00€S-00°1G [ |
00'1S-0067 [ |
006y -00°2y [ |
00y -00'Sy [ |
00sy -ooer [

ooey => [

(QOVW) [9A87 POOI4

;cnow o

T4 0

BNU3AY LPNOS

-8

£ »wZ)

-
oB Eo&azb
e

Alopunog uoljpolddy Buluuold D

« lUBA®

‘pusaboan
JAQOL Ul | [PIANY Y} Bulnp payiuap!

S| BUIPOOJ} 84ISUO ON - DJON

3TvVOS ION Od

peod Kapou2

~ 55, “
Pd,‘s 10353,4

-

2
/&
£
S
(]
/S
g
| &

Sse, T
g JUJSaJd
-

*$5 -
S ?d'{SJOJsaJd ==

oo

s S 237
2OUeyaiayy; gnop 152103




0€ZdAH

:ON 1D3rodd

¢C ONY

Alvad

vOl

d
IAZY 10N ONIMYAQ
aH EVO0SCL:1

1d
:QIIOIHD INMY¥d| 371 ® 3IVOS

NV1d ALIDOT13IA AOOT4

(001D) ¥v3IA 001 NI |
NOOYE LODSINd

w 0§

=Rl

102OS3dd
4SNOH JAd

1103r0dd

NOILINHLSNOD

s

AN 0'5940I00SSD-sHa@sAMNbUS 8/ 188T ¥¥T 10 I8l
ATZ SHO SAUSiUI “PUDIOSS ‘PDOY USISM ‘SLIOg WD USIOW PIO “9 Hun

SYIINIONI ONILINSNOD

/‘\

LSV

SNLVLS ONIMV I

Ad ivd A

cc/L0/LT) ¥V
ce/80/9¢| 4

NOILdIOS3d

AHC
1d INSSI AO4 AIVNIWITIAd
SNNa3y

1d

aH
aH

se< I
se-o¢ [
oe-sz | |
sc-0z | |
0z-61 [ |

SL-ol [ ]

oL-so|[ |

so-zo [ |

zo-1o0[ |

1'o=> [

(s/w) AjIo0]9A POOIS
Alopunog uolpo|ddy Buluunid D
‘pusaboan

S¢

. N
2 002

8 \©
o

peod Kapou2

BNU3AY LPNOS

-8

>
o8 wos™™
020

Sseqd <
E‘ME Joosy g -

Sse, T
g JUJSaJd
-

~ 55, -
9'{‘8 RLAT g

3TvVOS ION Od

JAQOL U | [PIANY BY} BuLnp payuspl

« lUBA®

S| BUIPOOJ} 84ISUO ON - DJON

*$5 -
S ?d'{SJOJsaJd ==

oo

LSY

‘mmcm:_usw‘_ u wm.aor 152103




d Gol 0€£AAH
AJY :ON ONIMVd :ON 1O3rodd
1d aH  |eveosclit] zzonv
:dPO3IHO NMvdd -37IS ® 3TvOS dlvd

NV1d H1d3d aOO14
(%¥¥ DD 001D)
DD %¥¥ SN1d ¥V3IA 001 NI L

JO0d9 1ODS3dd o]
10DS4dd
ISNOH JAd
103r0¥d

NOILINYLSNOD

s

AN 0D'$OI0I00SS0-s|Eq@SAUNDUS 8/ (88T ¥Z10 1oL
ATZ SHD S1UsIUI ‘PUDJOSS ‘POOY USIOM ‘SWIOg WD USIOW PIO “9 1un

SYFINIONIT ONILINSNOD

/‘\

+00z
ooz-18l [
ogL-191 [ ]
0vL-1rL [ ]
orL-1eL | ]
ocL-101 [ |
oo'L-180| |
080-190 [ |
090-1¥o [ ]
oro-tzo [ ]
0z0- 100 [
(w) ytdeg pool4
ydeq4ods o
Alopunog uolooddy Buluunid D
‘pusabon

3TvVOS ION Od

SNLVLS ONIMV I
AHC NOILdIOS3d Ad ivd A3
1d 3NSSI ¥O4 AIVNIWINIAL | gH [gT/L0/L2| Vv
1d SNNY3Y| 9H|2e/80/92| 4

BNUIAY LINOS

pecd fa\

peoy 1009 b

10U

"'—,Efdf{a“'-‘ka;[”'

[t

SSéli{" e
910355
035y

ey
. 7‘?‘8:0359_@"

—

| 8SY

©
\0&
o

Q2

i) ‘.MWCJC: sy
T PUeyiayy genop 153103




:ON 1D3rodd

:ON ONIMYId

EVOOSCL:l| ZZ DNV

:37IS ® 3TVOS Alvad

w 05

‘A3

1d aH

:d3NDO3IHO ‘NMVAd

NV1d 13A31 QOO
(%¥¥ DD 001D)

DD %y SN1d ¥V3IA 001 NI |

NOOYD 10DSId -

1ODOS3dd
4SNOH JAd

1103r0dd

NOILINHLSNOD

s

AN 0'5940I00SSD-sHa@sAMNbUS 8/ 188T ¥¥T 10 I8l
ATZ SHO SAUSiUI “PUDIOSS ‘PDOY USISM ‘SLIOg WD USIOW PIO “9 Hun

SYIINIONI ONILINSNOD

/‘\

SNLVLS ONIMV I
Ad alva A

NOILdIOS3d

AHC
INSSI AO4 AIVNIWITTSd | gH

cc/L0/.2) v

1d
1d SNNY3Y| 9H|22/80/9¢| 4

0045 < [
0065 -002S [
0025 -006S [ ]
0065 -00¢S [ |
00€S-00'1S [ |
00'1S-0067 [ |
006y -00 2y [ |

004y -00Sy [ |
00'sy -o00er [
ooer => [
(QOvw) |9A87 pool4
[oAS740dS O
Alopunog uolpo|ddy Buluunid D
‘pusabon

3TvVOS ION Od

q¢

901 0€ZdAH
[ N

BNU3AY LPNOS

peod Kapou2

peoy ,ooaaa;

=

- — LSY peoy |oodian] N

~ 55, “
Pd,‘s 10353,4

sseq, —
. ,fed‘eao:sajd o

‘mmcm:_usw‘_ u wm.aor 152103

Sseqd <
E‘ME Joosy g -

*$5 -
S ?d'{SJOJsaJd ==

Sse, T
g JUJSaJd
-

oo

LSY




1
LN

d £01 0€/ZdAH
[ N

‘AJY ‘ON ONIMV A ‘ON 1D3rodd
1d aH evoosel:ll zzony | W09 Gl 0 \
-dIPOIHO NMYIA -371S ® 3TIVOS -Alva ,,, \
NV1d ALIDOTIA AOOT4 " \
(%7 22 0010) 5 g
DD %7y SN1d dV3IA O0L NI L g ,, v
AO0Y9 LODSIAd — s |\
»0%0 ,,,AW ,
Q&&r@
1OOS3dd O
ASNOH 3IAd \
103r0dd y [}
NOILDONYLSNOD ‘%\“
&wm‘ £5v Peoy oodian 1 -
D e —
O&\(
.\.ﬂz&o
%
3§ 0'S8IDID0SSO-s||a®sAUNbUS 8/ 188T F¥TL0:IoL / 8
ATZ SHD S1UsIUIl{ "PUDIOSS 'POOY USIOM ‘SUIOG WIS USIOW PIO ‘9 HuNn :
SYIINIONIT ONILTNSNOD
‘.\.Qv‘a“ __ :
W _
s .mnwa: . = o‘am,u‘,a%v‘uvu‘ )
suvisonmvag ] \ " —
NHZ NOILI¥DS3a a8 | awva | A3y| T e
e NIV Z 20 coosS N N N N —~d Yy L SN0y ooy :
1d JNSSI 4O AIVNIWMAAL | GH [¢2/20/L2| ¥ o » s‘.‘ww.._‘mwu‘c: G mw\ 1SV
1d SNN¥3¥| eH[eereo/9ef ¢ 4 o UUUEEE AONATENC T B Do N N N~ Y e e O e
o
X
2, ,.
. e@& '
2 ,,mm% @&Ao
k o
W

se< Y
se-o0¢ [
oe-sz [ |
gz-oc| |
0z-S1[ |
sL-ot [ ]
oL-so[ |
s0-zo [ |
zo-1o[ |

1'o=>

(s/w) Aio0lO A POOI4

AJDOIOA jods O
Alopunog uolooddy Buluunid D
‘pusabon

[ 4]
[F/
/&)
[& ]
(9 /
/8
s/
,E,,
18/

— EdeJO.)gaJd'——.,

3TvVOS ION Od




\3\a
g 801 0€/ZdAH \ &\
‘AT ‘ON ONIMVYIA ‘ON 1D3rodd _HI
1d gH evooszl:ll zzonvy | W08 T4 0 —
“3NOIHD NMVYIA 37I1S ® ITVOS Alva

NV1d H1d3d dOOT4

(0001O) ¥¥3A 0001 NI | . prou2
¥OO¥E 100534d : I ._
=Rl \
: 0 )\
%0%\& [ ]
1ODS$34d o e
3SNOH 3AQ

o | /s /
1123r0dd ' YAy
NOILDONHYLSNOD

s

AN 0'5940I00SSD-sHa@sAMNbUS 8/ 188T ¥¥T 10 I8l
ATZ SHD S1UsIUI ‘PUDJOSS ‘POOY USIOM ‘SWIOg WD USIOW PIO “9 1un

e T T—— — E— ’ .

. h e — /Sy peoy |0odiany e : 1
% ~ ) = L —— — 3
% e P /&,

SYIINIONI ONILINSNOD

;‘.:&va‘ = - ‘
- o TN
= L5v .m»o« - %mfo@%uﬂ
snvisonmvaa| e ,, e N e
MHC NOILdI¥DS3a A8 | awva | ad| | | .- assa:._;g%u
i ————— — 0. .
1d INSSI 4O AIVYNIWITINA | aH ez/20/22| v N - N —
1d SNNY¥3¥| 9H [cz/80/92| 4 gy e R T
Y e
| g / 7 X
%,
. o
. d |85v &@&
+00Z [N - ;
. . 1

ooz-18l [ .

ogL-19L [ ]

09'L- L'l

orl-1T1 /5

ocL-101 [ | /i

oo'L-180| |
080-190 [ |
090-1¥o [ ]
oro-tzo [ ]
0z0- 100 [

(w) yideQ pool4

yideg jods o
Alopunog uolipolddy Buiuuo|d D

. Valo_ygald —

‘pusabon

> Ssegp
- fdfs“bfa.l‘;

3TvVOS ION Od




q¢

d 601 0C/ZdAH
‘AT ‘ON ONIMVYIA ‘ON 1D3rodd
1d gH evooszl:ll zzony | W QS
“3NOIHD ‘NMYdd 37I1S ® ITVOS Alva

NV1d 13A31 OO

(0001®) ¥v3IA 0001 NI L

NOOYE LODSINd
3L

1ODOS3dd
4SNOH JAd

1103r0dd

NOILINHLSNOD

s

AN 0'5940I00SSD-sHa@sAMNbUS 8/ 188T ¥¥T 10 I8l
ATZ SHO SAUSiUI “PUDIOSS ‘PDOY USISM ‘SLIOg WD USIOW PIO “9 Hun

SYIINIONI ONILINSNOD

/‘\

SNLVLS ONIMV I

AHC NOILdIOS3d Ad ivd A
1d 3NSSI ¥O4 AIVNIWINIAL | gH [gT/L0/L2| Vv
1d SNNA3Y| 9H [22/80/9¢| 4

0045 < [
0065 -002S [
0025 -006S [ ]
0065 -00¢S [ |
00€S-00'1S [ |

00'1S-0067 [ |

006y -00 2y [ |

004y -00Sy [ |

00'sy -o00er [

ooer => [

(QOvw) |9A87 pool4

[oAS740dS O
Alopunog uolpo|ddy Buluunid D
‘pusabon

3TvVOS ION Od

BNU3AY LPNOS

peod Kapou2

- — LSY peoy |oodian] N

= pp,
-0y 1005
: .\&5

~ 55, “
Pd,‘s 10353,4

Sseqd <
E‘ME Joosy g -

Sse, T
g JUJSaJd
-

*$5 -
S ?d'{SJOJsaJd ==

LSY

‘mmcm:_usw‘_ u wm.aor 152103




NV1d ALIDOTIA QOO
(0001D) ¥V3IA 0001 NI |
NOOYL 10DS3Nd

BRIt

10DOS3dd
3SNOH 3Ad

1103rodd

NOILDONYLSNOD

s

AN 0D'$OI0I00SS0-s|Eq@SAUNDUS 8/ (88T ¥Z10 1oL
ATZ SHD @IUSIUL ‘PUDIOSS ‘PROY YSIOM ‘SUIOg WD USIOW PIO ‘9 #Un

SUYIINIONI ONILINSNOD

OJYAAH S1139

=

:SNLVLIS ONIMY I
e
JHC NOILdI4Os3a Ad dlva A3d

1d INSSI dO4 AIVNIWIFAL | aH [¢2/20/22| ¥
1d SNNY3A| 9H [¢z/80/92] 4

se< I
ge-o¢ [
oe-sc[ |
gz-o0c | |
0z-S1[ |
sL-ot1 [ |
oL-so[ |
§o-co [ |
zo-1o[ |

'o=> [
(s/w) Ajo0Ol9A POOIS
AHOOIBA jOodS O
Alopunog uolooddy Buluunid D

:pusbo

3TvVOS ION Od

L5

 anuany umu's”

00:0
010

10,0

00j0

¢0i0

150
11°0 S0:0
S0i0
00/0

00i0

——

f r ., w U
d oLl 0€/AAH L | - w
AT ‘ON ONIMVYIA ‘ON 1D3rodd HI ,, a
1d gH evooszl:iLl zzony | W0OS | || ,
“QINDOIHO NMVYIA :371S ® 3TIVOS 31va |

Prescot Brook

LSV




A4 LLL 0€ZdAH
A3 10N ONIMVQ [ON 1D3rO¥d
1d aH EVOOSCL-L] Z¢ 9NV

:d3NDO3IHO ‘NMVdd :37IS ® 3TVOS lvd

NV1d HLd3d OO

(19 %56 HLIM %¥¥7 DD 001D) 39VID019

%G 6 HLIM DD %y SN1d ¥Vv3A 001 NI |
NOOYE 1ODSIdd

=Rl

1ODOS3dd
3SNOH 3Ad

1103r0dd

NOILINYLSNOD

s

AN 0D'$OI0I00SS0-s|Eq@SAUNDUS 8/ (88T ¥Z10 1oL
ATZ SHD S1UsIUI ‘PUDJOSS ‘POOY USIOM ‘SWIOg WD USIOW PIO “9 1un

SYFINIONIT ONILINSNOD

/‘\

+00z
ooz-18l [
ogL-191 [ ]
0vL-1rL [ ]
orL-1eL | ]
ocL-101 [ |
oo'L-180| |
080-190[ |
090-1¥o [ ]
oro-tzo [ ]
0z0- 100 [
(w) ytdeg pool4
ydeq4ods o
Alopunog uolooddy Buluunid D

‘pusabon

3TvVOS ION Od

SNLVLS ONIMV I
AHC NOILdIOS3d Ad ivd A3
1d 3NSSI ¥O4 AIVNIWIMIAL | gH [22/80/9Z| V

w oS

q¢

BNUIAY YINoS

e

N S

—

peoy foV

peoy 1009 b

10U

— S
,M,,Efdfawxa"‘fw

,,g,,
I3/
18/
/a/
[8]
s/
/& [
[/

LSV -

T ‘wmcm:us‘wﬁa*:ox w03

Q_Q
«
&
Q D




\ mn_,,,,u
A4 ¢ll 0€/ZdAH \ &
‘AJY ‘ON ONIMV A ‘ON 1D3rodd _HI - =
1d g4 |eveosziiL| zzonv | W08 GC 0 \ \
-dIPOIHO ‘NMYAd -371S ® 3TIVOS -Alva \
NV1d 13A31 dOO™S g _
(19 %56 HLIM %y DD 001O) 3DVID01d 5 geon fao2 \
%56 HLIM DD %y SN1d dv3IA 00L NI | :
NOOYE 10DS3dd _ _,
L \
bmoa‘\& ,, zv.w,,.
100S33d NS /&)
4SNOH 3Ad ( o) 66158
/ NN
103r0¥d VA sBue u,, ,
. e . & c‘\.‘%sogo:z&eu _
peo 0 S LSV B
&wm~ - - quom oodiany ’ -
eo%é — @
&o@u\ ‘;v‘ fa,mow\oce‘ ..%n /
3N"00'$8}PID0sSP-saq@saUlinbua g/ 1882 ¥z 10 181 4 B & mr ,
ATZ SHOD @AUsiUll4 ‘PUDIPSS ‘POOY YSIBM ‘SUIOg WID4 YSIOW PIO ‘9 HUn . m
SAYFINIONI ONILINSNOD ,wa.m ,
/K G = @
e ,oo?oz.)‘ - o.az»‘..\
[ 4sv %ui%
SNLVIS ONIMYAA - \ B . imid m
SHZ NOILdI¥DSAA A8 | 3wva | Az , = as.css.Eaf
Id 3INSSI 4O AAVNIWIIN | 8H [c2/80/92| V Il : - e iy
[ t] i Pl genop 15903
,,_W, awsvv s
,, __w X ; X
|
g,
()
“ |8sv o\&z
[ \
006G < ,
0065 -004S [ ] N
006 -00'SS [ |
0065 -00€S [ ] Iy
00€S-00'1S [ | |
001§ -00°6r [ [1
006y -00 2y [ |
004y -00Sy [ | '
00'sy -o00er [ ,_
00’y => ,,.,
(@Ovw) [9A87 poold -
[oAS740dS O /
Alopunog uoljpolddy Buluuold D _m,a £
‘pusabon ;
J7vOS LON Od [4]




A4 Ll 0€/ZdAH
‘A3 :ON ONIMY I :ON LDIrOdd HI

1d gH evooszlill zzony | W0S G¢

:d3NDO3IHO ‘NMVdd :37IS ® 3TVOS lvd

NV1d ALIDOT3IA OO
(19 %56 HLIM %¥¥7 DD 001D) 39VID019
%G 6 HLIM DD %y SN1d ¥Vv3A 001 NI |
NOOYE 1ODSIdd

BNUIAY YINoS

=Rl

10D53¥d AN
3ISNOH JAQ

1103r0dd

oM

peoy 100
=

NOILINYLSNOD

s

AN 0D'$OI0I00SS0-s|Eq@SAUNDUS 8/ (88T ¥Z10 1oL
ATZ SHD S1UsIUI ‘PUDJOSS ‘POOY USIOM ‘SWIOg WD USIOW PIO “9 1un

J——— T [cvpeoyjoodiang

SYFINIONIT ONILINSNOD

/I\

SNLYLS ONIMY S ;;_m‘, L

SHZ NOILI¥Os3a A8 | dwva | as|
1d ANSSI O AIVNIWIIFA | GH [¢2/80/92| V Al
,JIJJJ‘m,mcmcuu&:;m:o:ﬁ! 3

se< Y
se-o0¢ [
oe-sc [ ]
gz-oc| |
0z-st[ ] _
s1-01 [ |
0L-50[ ]
¢0-20 [
zo-1o[ |

1'o=>

(s/w) AlIo0l@ A POOIS

AJDOIOA jods O
Alopunog uolipolddy Buiuuo|d D

‘pusabon

3TvVOS ION Od




d vil

‘A3d :ON ONIMYId

aH EVOO0SCl:1

‘NMVdd 371S ® 3TVOS

0€ZAdAH

:ON 1D3rodd
E—

¢¢ ONV

Alvad

1d

:g3INDOIHO

w 0s

NV1d HLd3AQ OO
(%¥¥ DD 001O)
DD %y SN1d ¥v3A 001 NI |
a3sOd0yd
NOOYE 10DSIYd

BRIt

10DOS3dd
3SNOH 3Ad

1103rodd

NOILDONYLSNOD

s

ATC SHO ®Aysiulld "PUDIPSS POOY YSISM ‘SUIDgG UIDH USIOW PIO ‘9 #un

AN 0D'$OI0I00SS0-s|Eq@SAUNDUS 8/ (88T ¥Z10 1oL

SUYIINIONI ONILINSNOD

OYAAH SL13d
/l\

L5

:SNLVLIS ONIMY I
E—

JHC

NOILdI4Os3a Ad dlva | A3d

1d
1d

JINSSI JO4 AIVNIWIITAd | 9H
SNNA3d| 9H

cc/L0/L2) v
Te/80/9¢| 4

+ooz [ | °
woz-gl [ |
ogL-191 [ ]
0vL-1rL [ ]
orL-1zL [ ]
ocL-1oL | ]
oo'L-180| |
080-190[ |
090-1¥o [ ]
oro-tzo [ ]
0z0- 100 [

(w) ydeq pooid

yideqg jods o
Alopunog uolipolddy Buiuuo|d D

:pusboT

3TvVOS ION Od

anuany yinog 2

0Si0 ‘ .
90:0 o

10°0 ’ /

0 s
Ope1S,,..

R

e Ve

Frescot 810°K

LSV




NOILDONYLSNOD

s

AN 0D'$OI0I00SS0-s|Eq@SAUNDUS 8/ (88T ¥Z10 1oL
ATZ SHD @IUSIUL ‘PUDIOSS ‘PROY YSIOM ‘SUIOg WD USIOW PIO ‘9 #Un

SUYIINIONI ONILINSNOD

OYAAH SL13d
/I\

L5V
suvisonmvaa ]
R
SHZ NOILdINOS3a A | dva | A3Y
1d INSSI IO AIVYNIWMIAL | GH [¢T/L0/LT| ¥
1d SNNJ3Y| 9H |2T/80/9¢] 9
d

00'¢S < [
0065 -002S [
0025 -006S [ ]
0065 -00€S [ ]
00€S-001G [ |
00'1S-0067 [ |
006y -00 2y [ |
00'/y -006¥ [ ]
00'sy -o00er [
ooer => [
(Qovw) [9A87 pool

[oAS740dS O
Alopunog uolipolddy Buiuuo|d D

:pusbo

3TvVOS ION Od

B Ii\3
d Gl 0€/ZdAH L B W
A3 :ON ONIMVYIA :ON 1D3rodd HI ,,,,, ,,,,, @
1d gH  |eveosziil] zzonv | W 0S T4 L \
“d3IXDIHD NMYId -371S ® 31VOS Alvad | ,,‘ - )
NV 1d 1373100 14 " ;
(%¥7 D0 0010) H ]
DD %¥v SN1d V34 001 NI | :
Q350d0¥d
YOO8 10534d a1 |
%
1005334d Y WA\
4SNOH JAd , 7 /- lesisa
N
103rodd

C e
G
— > e
wvﬁ, m%. ” e ....-_
-uuﬂ“.\\. ° = w > - e =~ ...,.
o @ N o i \
& p = N\
s = v, > e ,..
e < \
o0, S_) B
st 4 Goo uq, /f R > %.mm ,_...
w > = \
7 o 5 _..
¥8.05, = &8 g d
D 580 & O PN
1% “ % 2 » M = A& ...... J..
. @
o 9805 : s
o~ s =
@ ey
& rar
. /B0S
0 o
DN ob»o.&
5 o

Frescot 810°F

LSV




NOILDONYLSNOD

s

AN 0D'$OI0I00SS0-s|Eq@SAUNDUS 8/ (88T ¥Z10 1oL
ATZ SHD @IUSIUL ‘PUDIOSS ‘PROY YSIOM ‘SUIOg WD USIOW PIO ‘9 #Un

SUYIINIONI ONILINSNOD

o=n>I mhhmn ........ ....:., .

L5V
:SNLVLS ONIMVd
I
SHZ NOILdINOS3a A | dva | A3Y
1d INSSI IO AIVYNIWMIAL | GH [¢T/L0/LT| ¥
1d SNNJ3Y| 9H |2T/80/9¢] 9
d

se< I
ge-o¢ [
oe-sc[ |
gz-o0c | |
0z-S1[ |
sL-ot1 [ |
oL-so[ |
§o-co [ |
zo-1o[ |

'o=> [

(s/w) Ajo0Ol9A POOIS

AHOOIBA jOodS O
Alopunog uolipolddy Buiuuo|d D

:pusbo

3TvVOS ION Od

g 911 0SLAAH L
Lm ‘ON ONIMVYIA ‘ON ._.Um__..Ok L |
1d gH evooszl:iL| zzony | W08 Gz L | |
“QINDOIHO NMVYIA :371S ® 3TIVOS 31va ,,,,,
NV1d ALIDOTIA QOO T4 "
(%¥¥ DD 001O) H
DD %b¥ SN1d ¥V3A 001 NI | z
a3sododd
NOOJG 1ODS3d 370 ,
10DOS53dd
3ISNOH 3Ad
1D3rodd

900

60i0

000

0 s
O

R

e Ve

3
P <.
ot "\
) ke
e e
o
" 2
N,
\
Y o 4 (< N,
=
\,
\,
S \
\
\
\,
X e \
e
. \
) \
O ,,
S, s’ ks
5 5% 5
. N \
o g
/4 Y
5 A\:@ {
b% X "
-
O£ = S
o =
€
\ e
—

Frescot 810°K

LSV




\4 L1 0€ZAdAH

A3 10N ONIMVQ [ON 1D3rO¥d

— m—
1d aH EVo0Scl:l] ¢g 1d3S
{gINOIHD INMYAd| 3718 ® 31vOs alva

NV1d HLd3aQ OO
(19 %56 HLIM %y DD 001D) IDOVIDOTd
%56 HLIM DD %Y SN1d §v3A 001 NI |
OI¥VYNIDS A3SOd0¥d

 anuany qmué”

A00Ad9 10DS3dd el

10DOS3dd
3SNOH 3Ad

1103rodd

NOILDONYLSNOD

s

AN 0D'$OI0I00SS0-s|Eq@SAUNDUS 8/ (88T ¥Z10 1oL
ATZ SHD @IUSIUL ‘PUDIOSS ‘PROY YSIOM ‘SUIOg WD USIOW PIO ‘9 #Un

SUYIINIONI ONILINSNOD

OJYAAH S1139

=

:SNLVLIS ONIMY I
E—

JHC NOILdI4Os3a Ad dlva | A3d

1d 3NSSI YO4 AIVNIWINFAL | GH [¢e/60/50| Vv

+00z [
ooz-18l [
ogL-191 [ ]
0vL-1rL [ ]
orL-1zL [ ]
ocL-1oL | ]
oo'L-180| |
080-190[ |
090-1¥0 [ |
oro-tzo [ ]
0z0- 100 [
(w) ydeq pooid
yideqg jods o
Alopunog uolooddy Buluunid D

:pusboT

3TvVOS ION Od

650

150

LSV

Frescot 810°K




A4 8l 0€LdAH
A3Y “ON ONIMYAQ ‘0N 1D3rO¥d
1d aH evo0Sscl-l]| g 1d3S
{aDIOIHD Nmvaa|  3ms @ 3vos ava

NV1d 13A31 QOO
(19 %56 HLIM %y DD 001D) IDOVIDOTd
%56 HLIM DD %Y SN1d §v3A 001 NI |
OI¥VYNIDS A3SOd0¥d
A00Yd9 10053dd 3L

10DOS3dd
3SNOH 3Ad

1103rodd

NOILDONYLSNOD

s

AN 0D'$OI0I00SS0-s|Eq@SAUNDUS 8/ (88T ¥Z10 1oL
ATZ SHD @IUSIUL ‘PUDIOSS ‘PROY YSIOM ‘SUIOg WD USIOW PIO ‘9 #Un

SUYIINIONI ONILINSNOD

OJYAAH S1139

=

SSNLVLS ONIMYAA
E—
AHC NOILdIdDS3a Ad d1vd A
1d INSSI JO4 AIVYNIWIMTAC | dH [¢z/60/50| V
00'¢S < [

0065 -002S [
0025 -006S [ ]
0065 -00€S [ ]
00€S-001G [ |
00'1S-0067 [ |
006y -00 2y [ |
002y -006Y [ |
00'sy -o00er [
ooer => [
(Qovw) [9A87 pool
[oAS740dS O
Alopunog uolooddy Buluunid D

:pusbo

3TvVOS ION Od

w 0s

L5

T4

 anuany qmué”

Frescot 810°F




\4 611 0€ZAdAH

A3 10N ONIMVQ [ON 1D3rO¥d

— m—
1d aH EVo0Scl:l] ¢g 1d3S
{gINOIHD INMYAd| 3718 ® 31vOs alva

NV1d ALIDOT1IA OO

(19 %56 HLIM %y DD 001D) IDOVIDOTd

%56 HLIM DD %Y SN1d §v3A 001 NI |
OI¥VYNIDS A3SOd0¥d

anuany yinog 2

A00Ad9 10DS3dd el

10DOS3dd
3SNOH 3Ad

1103rodd

NOILDONYLSNOD

s

AN 0D'$OI0I00SS0-s|Eq@SAUNDUS 8/ (88T ¥Z10 1oL

SUYIINIONI ONILINSNOD

OYAAH SL13d
/l\

ATC SHO ®Aysiulld "PUDIPSS POOY YSISM ‘SUIDgG UIDH USIOW PIO ‘9 #un

:SNLVLIS ONIMY I
e
JHC NOILdI4Os3a Ad dlva A3d

se< I
ge-o¢ [
oe-sc[ |
gz-o0c | |
0z-S1[ |
sL-ot1 [ |
oL-so[ |
§o-co [ |
zo-1o[ |

'o=> [

(s/w) Ajo0Ol9A POOIS
AHOOIBA jOodS O
Alopunog uolooddy Buluunid D

:pusbo

3TvVOS ION Od

1d 3NSSI YO4 AIVNIWINFAL | GH [¢e/60/50| Vv

0%:0

040

LSV

Frescot 810°K




Land at Dye House, Prescot /_‘
Flood Risk Assessment
BETTS HYDRO

CONSULTING ENGINEERS

APPENDIX I: PFRA/SFRA PLANNING EXTRACTS

This page has been left intentionally blank

HYD730_DYE.HOUSE_FRA



- 1-1-18/12¥950SO
A3 HY3IENNN ONIMVHA

S — |

4 9L L 80 ¥'0 20 0

SANOWAS V1IdV)D

J12UN02) A3)1SMouy

M3IAIDAQ Juswiydled
L-1-19 8inbi-4

LNINSSISSV MSIH
do01d J1931VHLS ¢ 13NTT
TIONNOD HONOHO4

NVLITOdOH13IN ATTISMONM
plelgays 000°0%:L
301440 ONINSSI €V ® 31v0S
Jouker'd llesisleL ] zvozigooe | inquiny's
A9 d3SSvd | A9 daMO3IHO 31va A9 NMvdHd

"(2102) 59210001 "ON 3ON3OIT

SONIA3IIO0Hd TIAID HO NOILNOISO¥d OL AvaT AVIN ANV
LHORALOD SIONI¥ANI NOILONAOHdIY A3SIHOHLNYNN
LHOIYAOO NMOYD ® 301440 AYINOILYLS

SAALSANYA ¥3H 40 ¥ITI0HULNOD JHL 40 NOISSINYI JHL
HLIM SNIddVIN AAYNS 3ONVYNQHO WO¥4 d30NA0dd3y

*(089€2000} 434) AIAYISTY SLHOIY T1V '2L0Z AONIOV
INJWNOYIANT JHL A8 (Q3dIANOYd Vivad 3INOZ 40074

"INISNOD NILLIEIM
dIFHL LNOHLIM AVMANY NI d30NA0¥d3d {0 a3ldod
349 LON LSNIN ANV d3LIAIT SAONOWAS VLIdvO NI a31S3A
S| NOIS3d ANV ONIMVYEA SIHL 40 Ald3dOdd 3HL 310N

SINELENIENT=R

asinoausjep AteulpiQ

J9AIY Ulepy

Arepunog annjesisiuiwpy ybnolog _ _

; 2 il yooug,
) Aingejpuad -

,‘Emn_ Azzin \

weq Suep AYM:

yooig

‘\;m:ogonm:o._ -
; (Aajsmouyy)

e ] jooug |I'IN

yoolug

siayoNn|4

peoy
MIDISWIQ i

xom._m

UIRIX0ID

=lyoouig =

Kajsmouy

yoolug
poomsuows

pusba]




- 1-¢4/12¢¥950SO

S — e mm |

A3d dIFANN ONIMYEA Z 9L L 80 020 0
J12UN02) A3)1SMouy Il =% y001g
\\ Aingajpuad -

sauoz poo|4 Aouaby juswuolinug
|-zg ainbi4

LNINSSISSV MSIH
do01d J1931VHLS ¢ 13NTT
TIONNOD HONOHO4

NVLITOdOH13IN ATTISMONM
plelgays 000°0%:L
301440 ONINSSI €V ® 31v0S
Joukey'd llesispel 2102/50/0€ linquinl’'s
A8 d3SSvd | A9 daMO3IHO 31va A9 NMvdHd

"(2102) 59210001 "ON 3ON3OIT

SONIA3IIO0Hd TIAID HO NOILNOISO¥d OL AvaT AVIN ANV
LHORALOD SIONI¥ANI NOILONAOHdIY A3SIHOHLNYNN
LHOIYAOO NMOYD ® 301440 AYINOILYLS

SAALSANYA ¥3H 40 ¥ITI0HULNOD JHL 40 NOISSINYI JHL
HLIM SNIddVIN AAYNS 3ONVYNQHO WO¥4 d30NA0dd3y

*(089€2000} 434) AIAYISTY SLHOIY T1V '2L0Z AONIOV
INJWNOYIANT FHL A8 (Q3dIANOYd Vivad 3INOZ 40074

"INISNOD NILLIEIM
dIFHL LNOHLIM AVMANY NI d30NA0¥d3d {0 a3ldod
349 LON LSNIN ANV d3LIAIT SAONOWAS VLIdVO NI a31S3A
S| NOIS3d ANV ONIMVYEA SIHL 40 Ald3dOdd 3HL 310N

[elAN|4 BE SUOZ PoO|4

[e1AN|4 Z BUOZ pool4

[epiL eg 8u0Z poo|4

[BPLL PUE [EIAN| BE BUOZ POO]4
[epLL g 8UOZ POo|4

[ePIL PUE [BIAN|S g 8UOZ POO|d

a9sInoaJv)ep) AdeulplO

JaAY ulepy

saouae(

Aiepunog aAnessiuiwpy ybnolog _ _

yooig

\:m:ogonm:o._

yooug ) WY,
sJayoNn|4 ! \

L,
]
f)...\;\v\\. —OGON_,

MIDISWIQ /i

yooig
19)X049)

-l\llll)l(.\/l‘ll‘u. i
™~
: \ .
(Aasmouy) (= IV

N
jooigd II'N |

R | Kajsmouy

yoolug
poomsuowis _:

pusba




- 2v-€9/1¢v950SO
A3d ¥3IGNNN ONIMVYHEA

S — m—
3 80 90 144 20 10 0

SANOWAS V1IdV)D

jiouno Asjsmouy|

jusIxg pooj4
ysty [enjay
Z-v-£4 ainbi4

1ININSSISSV USIH
ao014 J1931Vd1S ¢ 1A
1IONNOO HONOHOg

NVLITOdOHLIN ATTSMONM
ployaUS 00002}
301440 ONINSSI eV @ 31v0S
loukeyd IlessaneL z10z/50/0e | Inquint's
A9 a3ssvd | Ag a3axoaHo giva | AaNmvaa

*(2102) §59210001 "ON JONIOIT

SONIAII00¥d TIAID YO NOILNDISOMd OL V31 AVIN ANV
LHOIMAJOD SIONIYENI NOILONAOHdTY A3SIHOHLNYNN
"THOIIAIOO NMOYHO @ "3D1440 AYIANOILYLS

SAALSAMY ¥3H 40 ¥3TIOYLNOD FHL 4O NOISSINYId FHL
HLIM ONIddVIN AFAYNS FONVNQHO WO¥4 d3IONA0HdIY

*(089€20001 :43¥) A3IAYISTH SLHOM 1V '2L0Z AONIOV
AINIJNNOHIANT 3IHL A9 43AINOYd VIvd 3INOZ aood

"LNISNOO NILLIIM
dI3HL LNOHLIM AVMANY NI d30Nd0dd3d dO0 d3ldod
39 LON LSN ANV A3LINIT SONOWAS VLIdYO NI d3LS3A
Sl N9IS3A ANV ONIMVYHA SIHL 40 Al¥3dOdd 3HL 310N

seousjep

Bunsixe Jo soussald 8y} Junoooe ojul dxe} pue salpnis (010Z) IV
Jamo pue (g00z) %00.g IEMPIIUD (Z10Z) PoomaleH pue AsjiayieN
“(21.02) %00.g [l POOMBOT S} WOJ} USME) B.E SJUSIXS POO]) YL

‘S31ON

8sinoosa)ep) Aleulplo

JOAIY Ulepy

JU8IX3 poo|d 43V %10

JusIX3 poo|4 43V O0+% L

jusIX3 poo|d 43V %L

JusIX3 POOld 43V %S

Alepunog aAjeJsiuiwpy ybnosog D

wRsE aoowm._n_ :

T

£

____>_ nooimo.__

pusba




- 1-G8/12¥950S0
A3d ¥3IGNNN ONIMVYHEA

S — —
4 9l 43 80 70 20 0

NOWAS VLIdV)D

J1ounoy Asjsmouy

Jajep) aoeuns Jo}
dep pooj4 Aouaby JuswuoliAug
L-Gg ainbi4

1N3INSSISSV MSIH
doOTd J193LVHLS ¢ 13A3T

TIONNOD HONOHO4
NVLIT10d0d13N AFTSMONM

pRYSYS 000°0%:L
301440 ONINSSI (ACERS

Joukey'd llesiopeL 2102/50/0€ lInquin’s
A8 d3SSVd | A9 d3XO3HO 31va | A9 NMVHd

"(z102) §9210004 "ON IONIOIT

SONIQ3300¥d TIAID ¥O NOILNO3SO¥d OL av31 AV ANV
LHOIMAJOD SIONIYENI NOILONAOHdTY A3SIHOHLNYNN
"THOIIADOO NMOYHO @ "3D1440 AYIANOLLYLS

SALSIPYW ¥3H 40 ¥ITI0YLNOD FHL 4O NOISSINGTd FHL
HLIM ONIddYIN AFAYNS JONVNAHO WO¥4 d30NA0YdIN

"(089€20001 :434) AIAYISIH SLHOIY 1V '2L0Z AONIOV
AINIJNNOHIANT 3IHL A9 43AINOYd VIvd 3INOZ aood

"LNISNOO NILLIMM
dI3HL LNOHLIM AVMANY NI d30Nd0dd3d dO0 d3ldod
38 LON LSNIN ANV Q3LINIT SONOWAS V1IdvO NI G31S3A
S| N9IS3A ANV ONIMVYHA SIHL 40 Al¥3dOdd 3HL 310N

"(0L02) 195 ElEq JojEM
aoepng Joj depy pooj4 Aouaby jJuswuoliaug ayy wouy ale sindino ay |

‘S31ON

‘pasn poyjaw ay} 0} anp ajeos Auadold
|enpIAIpUI UE Je 3sh 10} d|qelns Jou si )| ‘Buipoojy Jajem adepns Jo
3811 Je 8q 0} Ajayjl| Seaie peoiq auy) Jo uolesipul ue sanIb dew siyL

d3NIVIOSIa

(mojleys) JusA3 Jejep 90BUNS JA00Z
(deaq) uan3 isyep) 99euNS 1A00Z
asinoolsyep AleulpiQ

JBAY Ul

Kiepunog aAnessiulwpy ybnolog _ _

HLYON

pusba]




- 1-29/12¥950SO senewoly NN TN W

AJd dIGANN ONIMYYA SV L S/0 S0 SZEL®
SANOWAS V1IdVD
N.GCDOQAQM\SDCX yooig v«mw

ngajpuay -

Buipoo|4 JloAlesay
L-/9 8inbi4

1ININSSISSY USIH
ao014 J1931VHLS ¢ 13AT1

TIONNOD HONOHO4
NVLITOdOH L3N ATTSMONMI

pRYsYS 000°0%: 1
301440 ONINssI €V @ 3OS

BOY 7Y
MISWQ Mo Uy
\ Hd -

P

Joukey'd llesioneL zioz/so/0e | inquiny's ¢
A8 03SSvd | A9 INOIHO 31va | A9 NMvyd ||
"(2102) 55921000} "ON JONIOIT B\ . oSS
SONIAIID0Ud TIAID HO NOILNOISO¥d OL AvaT AV ANV \ ;

LHORIAOD SIONIMANI NOILONAOYdIY AISIMOHLNYNN — ot
"LHOIYAJOO NMOYO © "301440 AYIANOILYLS FG====s\. 130049 \
‘ybnoioqbuo-—

S.ALSArVYIN ¥3H 40 ¥3TT10H1INOD 3HL 40 NOISSINY3d IHL \ \
HLIM ONIddVYIN AIAYNS FONVNAHO WO¥4 d30Naodd3d \ i o

>~
B =

b, e TNEF O
(Rsjsmouy) iedSean

*(089€2000} :43¥) AIAYISTH SLHOI TV '2L0Z AONIOV
ANJANOYIANT 3HL A9 d3AINOYd Vivad 3INOZ 40074

"INISNOD NILLIIM
¥IFHL LNOHLIM AVMANY NI 30N00¥d3d ¥O d31d0d
349 LON 1SN ANV A3LINIT SANOWAS VLIdYD NI d31S3A
S| NOIS3A ANV ONIMVHA SIHL 40 Ald3dOdd 3HL 310N

R/,

BuIpoo|4 J10ASSSY JO JUBIXT WNWIXE|A

SIOAIBSaY/SaYE
! /soxe Ll
9sinoaJsjep) AleulpiQ
JaArY ulepy
Kiepunog aAnensiuiwpy ybnoiog D

puaba

HLYON




Land at Dye House, Prescot /—‘

Flood Risk Assessment

CONSULTING ENGINEERS

APPENDIX N: NOTES OF LIMITATIONS

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

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

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

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

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

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