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EXECUTIVE SUMMARY

This Drainage Management Strategy was commissioned by Keepmoat Homes, referred to
hereafter as ‘the client’. This report has been prepared to support an application for the
construction of 194no. residential dwellings on land located off Crabtree Lane in Manchester.

This assessment has been completed in accordance with National Planning Policy Framework
and Planning Practice Guidance to consider the most appropriate sustainable drainage
options for the proposals in line with the Non-Statutory SuDS Standards. The surface water run-
off management options have been assessed in accordance with the sustainable drainage
hierarchy.

The site is in part, developed at present. It is understood that there is an existing drainage
infrastructure catering for the existing development onsite. The undeveloped areas of the site
likely discharge informally via overland runoff info Ashton Canal, and toward Crabtree Lane.

Based on the underlying ground conditions identified, the use of infiltration is not considered
to be a suitable surface water management option; this may need to be evidenced by
Soakaway Testing to satisfy the Lead Local Flood Authority. The proposals are therefore to
discharge surface water generated by the proposals into the culverted watercourse which
crosses the site (subject to formal consents). A Preliminary Drainage Layout has been prepared
by Betts Associates to demonstrate the feasibility of the scheme.

In accordance with the SuDS Manual (CIRIA) and the Non-Technical Standards for SuDS
(March 2015) all sites should endeavour to achieve as close to pre-development greenfield
rates as is viable. Based on the development areq, the pre-development greenfield rate
(QBar) is calculated to be 27.8I/s (9.21/s/ha).

The proposed surface water drainage system will need to be designed to cater for the surface
water run-off generated in the events up to and including the 1 in 100yr return period event
with 45% allowance for Climate Change.

In terms of conveyance given the site constraints this will likely be in the form of belowground
pipework. Stormwater storage will be provided below ground (cellular storage/oversized
pipes) due to the engineering constraints associated with crossing and out falling into the
culvert which crosses the site.

This Drainage Management Strategy has been prepared in consultation with the relevant
interested parties. The report is commensurate with the scale and nature of the development,
and the development is appropriate in accordance with the Non-Statutory Standards.
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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 National 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.

1.1.2  Government policy with respect to development in flood risk areas is contained within
the NPPF and the supporting Planning Practice Guidance (PPG) (refer to exiracts in
Appendix A). This Drainage Management Strategy (DMS) has been completed in
accordance with NPPF/PPG to consider the most appropriate sustainable surface
water and foul water drainage options for the proposals.

1.1.3 The purpose of this assessment is to ensure that there is no increased flood risk because
of the development in line with the NPPF guidance. The use of Sustainable Drainage
Systems (SuDS) to manage surface water run-off has also been considered as part of
the assessment in line with the Non-Statutory Standards.

1.2 Site Context

1.2.1  This DMS been prepared to support a planning application the construction of 194no.
residential dwellings on land located off Crabtree Lane, Manchester. The proposals will
be complete with access, car parking, external works, boundary fencing, external
services, and drainage.

1.3 Consultation

1.3.1 The preparation of this report has been undertaken in consultation with the
Environment Agency (EA), United Utilities (UU), Manchester City Council (MCC) and
Canal and River Trust (CRT). The consultation responses can be seen in Appendix B, C,
D and E respectively.

HYD1015_CRABTREE.LANE_DMS ~11~
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2.0 EXISTING SITE LOCATION

2.1 Location

2.1.1  The site is located off Crabtree Lane, Manchester. The nearest Ordnance Survey
National Grid Reference is E: 388788, N: 398077 and the nearest postcode is M11 1GY
(see the Location Plan in Appendix F). The whole site covers 3.053ha and is edged in
red in Figure 1.

2.1.2 In terms of the surrounding land-use, the site is bound to the north by Ashton Canal,
with industrial and commercial development beyond. To the west sits Clayton Industrial
Estate off Claytonbrook Road, and to the east sits the Edge Lane Allotments. Further
residential development can be found to the south of the site.

Legend:
[ Site Boundary
.| — Ashton Canal
‘I —— Contours
* Topograpical Fall

]
»

es Plan (Google Maps, 2025)

2.2 Existing and Historical Land Use

2.2.1 Thesiteis currently a combination of undeveloped greenfield land, forested land, and
existing industrial buildings. Historical mapping from between 1830 to 1880 shows a
culvert to be present on the eastern side of the site. Discussion with the client, and
review of both the historic mapping and topographic survey has identified that the
culvert is still present and active onsite.
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2.2.2 Historical mapping from between 1888 to 1915 shows a series of buildings to the north-
west and north-east of the site referred to as Clayton Gardens and Crabfree Forge.
2005 satellite imagery shows more buildings located towards the west of the site than
exist at present.

2.3 Topography

2.3.1 A fopographic survey has been completed for the eastern half of the site, showing
levels to vary by less than 2m across this area. Levels in this half of the site fall from east
to west, then to rise slightly once reaching a north-to-south ridge running down the
centre of the site (see topographic survey in Appendix G).

2.3.2 Since there has been no topographic survey of the western half of the site, a qualitative
approach has been taken to assess levels using LIDAR data. The LIDAR data shows
levels in the western half of the site to be relatively flat but following a shallow gradient
from east to west. LIDAR again shows a relatively steeper ridge running from north to
south down the centre of the site. The arrows shown in Figure 1 indicate the general
falls across the site.
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3.0 DEVELOPMENT PROPOSALS

3.1 Nature of the Development

3.1.1 This planning application is for the construction of 194no. residential dwellings off
Crabtree Lane, Manchester. The proposals will be complete with access, footpaths,
car parking, external works, landscaping, boundary fencing, and drainage. The site
plan is included within Figure 2 (see full plan in Appendix H).

Figure 2: Site Plan (JTP, 2025)

3.1.2  Asshown in the planning layout (extract in Figure 2), there are existing culverts crossing
the wider site from the east to west. The LLFA typically require a 6-8m offset to be
maintained from the centreline of the culverted watercourses crossing the site. No
development can take place within this zone without prior written approval from the
LLFA.

3.1.3 A culverted system exists beneath the eastern part of the site. This culvert connects to
a culverted watercourse running through the site from east to west. The function of this
culvert is currently unknown; consultafion with CRT has recommended further
investigation info this system to determine whether it serves as a canal feeder / overflow
or runs beneath the canal (see consultation response in Appendix E). The proposals are
to maintain offsets from this system. This system is also likely predominantly dry, meaning
it poses minimal risk to proposed onsite development.
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3.1.4 A full survey of the culverted watercourse has now been undertaken and is included
within Appendix K. The survey has idenftified a collapse and blockage of the culvert,
and therefore remedial works are required to ensure this asset remains operational
post-development.

3.1.5 The culvert as surveyed is 450mm in diameter, with depths varying up fo ém. In
accordance with the guidance provided by the Lead Local Flood Authority a ém wide
easement has been added (3m either side of the pipe). This is subject to agreement
and formal consent from the LLFA.

3.1.6 The ftotal site covers 3.053ha, with an approximate current impermeable area of
1.098ha. Based on the above planning layout, the impermeable areas will increase to
55% of the total site area post-development. Opportunities to provide soft landscaping
on the site would provide added benefits to water quality and ecology.

3.1.7 National and local policy identifies that SUDS should be incorporated info new
development where feasible to manage surface water run-off generated. Betterment
in the form of permeable surfaces opposed to external hardstanding should also be
considered to reduce the surface water run-off.

HYD1015_CRABTREE.LANE_DMS ~15~
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4.0 SURFACE WATER MANAGEMENT

4.1 Pre-Development Surface Water Run-off

4.1.1 The fotal site covers 3.053ha and is 100% permeable within the drainage calculations.
The development area covers a smaller 3.037ha, excluding a small area in the north-
eastern corner.

4.1.2 The site is in part, developed at present. It is understood that there is an existing
drainage infrastructure catering for the existing development onsite (see existing
ufilities information in Appendix I). The undeveloped areas of the site likely discharge
informally via overland runoff info Ashton Canal, and toward Crabtree Lane.

4.1.3 The peakrates and volumes of run-off generated by the site have been calculated for
the peak events shown in Table 1. The surface water run-off rates have been
calculated using the FEH Method. The full calculations in Appendix J are based on an
area of Tha and these rates and volumes are calculated pro-rata for the development
area of 3.037ha.

Dev. Run-Off Rates Run-Off Volumes
Area 1In 1yr 1 In 30yr 1 In 100yr QBar 1In 1yr 1 In 100yr
3.037ha 24 .2l/s 47 .3l/s 57 91/s 27 .8l/s 364.9cu.m 1097.0cu.m

Table 1: Pre-Development Surface Water Run-Off Rates (Betts Hydro, 2025)

4.2 Post Development Surface Water Run-Off

4.2.1 Based on the planning layout, the impermeable areas will increase to 55% of the
development area, which will equate to 1.670ha. An additional 10% allowance has
also been added to the estimated proposed impermeable area for this assessment to
account for urban creep (totalling 1.974ha). The unrestricted post-development run-
off rates have also been detailed in Table 2.

Proposed Run-Off Rates Run-Off Volumes

Imp. Area

(+10% UC) 11In1yr 1 In 30yr 1 In 100yr + 45% CC 1in 1yr 1in 100yr
1.974ha 93.0l/s 185.8l/s 366.3l/s 480.1cu.m 1222.4cu.m

Table 2: Post-Development Un-Restricted Run-Off Rates (Betts Hydro, 2025)

4.3 Sustainable Drainage Systems (SuDS)
4.3.1 In accordance with national and local planning policy, including the Non-Statutory
Technical Standards for Sustainable Drainage Systems (March 2015) and the SuDS
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Manual (CIRIA 753), peak surface water discharge rates from new development should
be appropriately managed and where possible reduced.

4.3.2 To manage surface water run-off policy shows that preference should always be given
to Sustainable Drainage Systems (SuDS) over the traditional methods wherever possible
and practical. Opportunities should also be taken to provide soft landscaping where
at all possible on site to assist in minimising surface water run-off.

4.3.3 SuDS can (if designed and situated appropriately) address the four key sustainability
objectives embedded in planning policy including providing space for water (water
quantity), improving water quality and biodiversity, along with providing valuable
amenity/recreational space within new development sites. These benefits of SuDS
depend on the type of features being proposed; some typical examples relevant to
this nature of development are illustrated in Figure 3.

e Permeable Pavin\"’ Raised Pf r
Figure 3: SuDS Photographs (SusDrain, 2012)

4.3.4 Promoting SuDS to deal with surface water at the source, will limit the required
aftenuation and in turn reduce the volume of surface water in the nearby watercourse
and sewer infrastructure. In accordance with the Non-Statutory Technical Standards
for Sustainable Drainage Systems and the SuDS Manual (CIRIA 753), the proposed SuDS
features are discussed below in terms of hierarchy of use.

4.3.5 Itisrecommended that permeable surfacing and bio-filtration be included within the
main residential areas where practical to provide opportunity for natural uptake but
also added benefit to water quality of run-off generated in these areas.

4.3.6 There may also be scope to incorporate rainwater butts/rain garden style raised
planters (as illustrated in Figure 3) within the plot drainage elements to provide added
water quality, amenity, and biodiversity benefit. When designed appropriately the
smaller-scale SuDS features discussed can aid with attenuation and provide added
benefits in terms of water quality, biodiversity, and amenity value.

4.3.7 In terms of conveyance given the site constraints this will likely be in the form of
belowground pipework. Stormwater storage will be provided below ground (cellular
storage/oversized pipes) due to the engineering constraints associated with crossing
and out falling into the culvert which crosses the site.

HYD1015_CRABTREE.LANE_DMS ~17~
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4.4 Methods of Surface Water Management
44,1 There are three methods that have been reviewed for the management and
discharge of surface water. These may be applied individually or collectively to form a
complete strategy and should be applied in the order of priority listed below:
Discharge via infiltration
Discharge to watercourse
Discharge to the public sewerage system

4.5 Discharge via Infiltration

4.5.1 Any impermeable areas that can drain to soakaway or an alternative method of
infiltration would significantly improve the sustainability of any new surface water
systems. The published online datasets have been reviewed to consider how
favourable the underlying strata is fo support a potential infiltration-based solution at
the site.

4.5.2 The British Geology Survey (BGS) mapping data indicates that the bedrock geology
consists of Manchester Marls Formation (mudstone), with superficial deposits of
Devensian Till (diamicton). The underlying strata (noted above) appears to suggest that
underlying permeability is low-medium.

4.5.3 The online Cranfield Soil and AgriFood Institute (CSAl), Soilscapes viewer identifies that
most of the site is underlain by ‘slowly permeable seasonally wet acid loamy and
clayey soils’. The soil factor for the area is also identified to be 0.47. which suggests that
the underlying soils have a low permeability (0.1 is very high and 0.5 is very low
permeability).

4.5.4 Based on the ground conditions idenfified by the published datasets and onsite
investigations, infiliration is unlikely to offer a fully viable drainage management solution
for the wider proposals. To confirm whether infiliration rates at the site would promote
the use of permeable surfacing and other infiltration solutions, it is recommended that
Soakaway Testing (to BRE365) is undertaken at an early stage.

4.5.5 The proposals are sftill to utilise permeable surfaces in external areas where an
engineerable solution can be achieved (given the existing ground levels), even if a full
infiltration solution is not viable. The permeable surfaces themselves will be lined with a
connection fo the proposed main drainage system serving the new development. The
presence of the permeable surfaces will still allow the first Smm of rainfall to be dealt
with atf source as identified in the SuDS Manual (CIRIA 753).

4.6 Discharge to Watercourse

4.6.1 The next method is to discharge surface water run-off to a nearby watercourse/
waterbody. The nearest watercourse to the site is the culverted watercourse crossing
the site. This culverted watercourse routes through the site in a south-easterly direction,
toward Crabtree Lane.

4.6.2 Further consultation was undertaken with CRT regarding the culverted watercourse,
given the proximity to Ashton Canal. Ultimately, little/no information regarding this asset
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is available. There is no evidence indicating that it was a feeder, nor that it conveyed
canal waste flows (overflow). It may historically have conveyed a small watercourse
from a pond indicated north of the canal (1888 OS Mapping), under the canal and
toward Clayton Brook (see correspondence in Appendix E).

4.6.3 CRT have recommended undertaking further investigation (CCTV survey/GPR survey)
to frace the incoming connection from the direction of Ashton Canal. A full survey of
the culverted watercourse has now been undertaken and is included within Appendix
K. The survey has identified a collapse and blockage of the culvert, and therefore
remedial works are required fto ensure this asset remains operational post-
development.

4.6.4 Should infiltration not offer a full drainage solution for the site; the proposals are to
discharge surface water generated by the proposals intfo the culverted watercourse
which crosses the site (subject to formal consents). A Preliminary Drainage Layout has
been prepared as part of a Technical Due Diligence exercise completed by Betts
Associates, to demonstrate the feasibility of the scheme. An extract is included within
Figure 4 below (see full drawing in Appendix L).

Figure 4: S104 Main Drainage Layout (Betts Associates, 2025)

4.6.5 Consent and formal agreement will be required from the LLFA for any works to the
culverted watercourse. Early discussion will be needed to identify any additional
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capacity constraints. It is understood that no offsite works will be required to form a
connection to the culverted watercourse onsite.

4.6.6 In terms of conveyance given the site constraints this will likely be in the form of
belowground pipework. Stormwater storage will be provided below ground (cellular
storage/oversized pipes), due to the engineering constraints associated with crossing
and out falling into the culvert which crosses the site.

Proposed Discharge Rates

4.6.7 In accordance with the SuDS Manual (CIRIA) and the Non-Technical Standards for
SuDS (March 2015) all sites should endeavour to achieve as close to pre-development
greenfield rates as is viable. Based on the development area, the pre-development
greenfield rate (QBar) is calculated to be 27.8l/s (9.2l/s/ha).

4.6.8 Restricting the rate of discharge will generate a requirement to provide onsite
stormwater storage for the extreme rainfall events. The stormwater storage figures
quoted in Table 3 (Appendix M) are estimates only based on a maximum discharge
rate of 27.8l/s and an estimated post-development impermeable area of 1.974ha
(which is inclusive of urban creep). Detailed design in due course will determine with
accuracy the attenuation requirements considering engineering constraints and

hydraulics.
1In1 Year 11In 30 Year 11In 100 Year + 45% CC
Restricted Run-Off Rate 27.8l/s 27.8l/s 27 .8l/s
Estimated Stormwater 181cu.m-340cu.m 562cu.m-879cu.m 1437cU.m-2050cu.m

Storage Volume *

Table 3: Estimated Stormwater Storage Requirements (Betts Hydro, 2025)
*Based on an impermeable area of 1.974ha plus an allowance for urban creep.

4.6.9 The surface water scheme for the development will be designed to cater for the
surface water run-off generated in the events up fo and including the 1 in 100yr refurn
period event with 45% allowance for climate change.

4.6.10 In terms of conveyance given the site constraints this will likely be in the form of
belowground pipework. Stormwater storage will be provided below ground (cellular
storage/oversized pipes) due to the engineering constraints associated with crossing
and out falling intfo the culvert which crosses the site.

4.7 Discharge to the Public Sewer Network

4.7.1 UUsewerrecords have identified a public combined sewer within Eastern Bypass to the
south of the site and within Clayton Brook Road to the west of the site. If infiliration is
not feasible, then the surface water run-off should discharge into the nearest
watercourse or waterbody, and not the existing public sewer network. A connection
from the site for surface water to the public combined sewer would only be
acceptable if all other methods in the discharge hierarchy are discounted and early
dialogue with United Utilities would be recommended.

HYD1015_CRABTREE.LANE_DMS ~20 ~



Land off Crabtree Lane, Manchester /‘\

Drainage Management Strategy

CONSULTING ENGINEERS

4.8 Climate Change

4.8.1 There are indications that the climate in the UK is changing significantly, and it is widely
believed that the nature of climate change will vary greatly by region. Expert opinion
indicates the likelihood that future climate change would produce more frequent short
duration and high intensity rainfall events with the addition of more frequent periods of
long duration rainfall.

4.8.2 ltis believed that the impact of climate change means there is likely to be a long-term
increase in the average sea levels, with an expectation that sea levels will rise
gradually. An increase in flood water levels means that future flooding events will occur
more frequently and will have a greater impact.

4.8.3 Inlight of the future uncertainties Climate Change should be accounted for within the
design of all new developments. Climate change factors have been considered and
any increase in the level of flood risk (to the site) from climate change is likely to be
related to the increase in rainfall intensity and duration and its impact upon the surface
wafter drainage system.

4.8.4 In accordance with the Irwell Management Catchment peak rainfall allowances, the
upper end allowance (Table 4) for the 2070’s has been utilised (based on 100yr design

life).
PROJECTIONS TOTAL POTENTIAL CHANGE ANTICIPATED FOR THE 2070'S
Upper End Allowance 45%
Central Allowance 40%

Table 4: Change to Peak Rainfall Compared to 1981-2000 Baseline (Environment Agency,
2022)
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5.0 FOUL WATER MANAGEMENT

5.1 The proposals are to discharge foul water generated by the development into the
nearest public combined sewer, which is located within Eastern Bypass to the south of
the site (UU MH ref.: 6901). A Preliminary Drainage Layout has been prepared fo
demonstrate the feasibility of the scheme (see previously in Figure 4).

5.2 To facilitate the foul water drainage proposals, an existing combined sewer asset
located onsite will need to be abandoned and diverted (subject to formal consent). It
is recommended that further investigations are undertaken in due course, fo confirm
the presence, location and condition of this asseft.

53 Based on the proposals for the construction of 194no. residential dwellings, the
approximate peak foul water flows generated by the site have been calculated at
9.0/s, based on 4000 litres per dwelling per 24 hours as per the guidance contained
within Sewers for Adoption.

5.4 Any offsite asset routing works will need to be considered in terms of consents with the
relevant offsite landowners (Highways Authority). Consent for work to the public sewer
network will be required from UU at an early stage, this includes consent for the
proposed rates of discharge and the points of connection. A pre-development enquiry
has been submitted to United Utilities; however, a response is currently outstanding (see
correspondence in Appendix C).
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6.0 SUMMARY AND CONCLUSIONS

6.1 The key focus of this assessment is on the sustainable management of surface water
run-off fo ensure no increased flood risk results from the development proposals. The
surface water run-off management options have been assessed in accordance with
the sustainable drainage hierarchy.

6.2 The site is in part, developed at present. It is understood that there is an existing
drainage infrastructure catering for the existing development onsite. The undeveloped
areas of the site likely discharge informally via overland runoff info Ashton Canal, and
toward Crabtree Lane.

6.3 Based on the underlying ground conditions identified, the use of infiliration is not
considered to be a suitable surface water management opftion; this may need to be
evidenced by Soakaway Testing to satisfy the Lead Local Flood Authority.

6.4 The proposals are therefore to discharge surface water generated by the proposals
info the culverted watercourse which crosses the site (subject to formal consents). A
Preliminary Drainage Layout has been prepared by Betts Associates to demonstrate
the feasibility of the scheme.

6.5 In accordance with the SuDS Manual (CIRIA) and the Non-Technical Standards for
SuDS (March 2015) all sites should endeavour to achieve as close to pre-development
greenfield rates as is viable. Based on the development area, the pre-development
greenfield rate (QBar) is calculated to be 27.81/s (9.21/s/ha).

6.6 Restricting the rate of discharge will generate a requirement to provide onsite
stformwater storage for the exireme rainfall events. The proposed surface water
drainage system will need to be designed to cater for the surface water run-off
generated in the events up to and including the 1 in 100yr return period event with 45%
allowance for Climate Change.

6.7 In ferms of conveyance given the site constraints this will likely be in the form of
belowground pipework. Stormwater storage will be provided below ground (cellular
storage/oversized pipes) due to the engineering constraints associated with crossing
and out falling into the culvert which crosses the site.

6.8 The proposals are to discharge foul water generated by the development into the
nearest public combined sewer, which is located within Eastern Bypass to the south of
the site (UU MH ref.: 6901). Consent for work to the public sewer network will be required
from UU at an early stage, this includes consent for the proposed rates of discharge
and the points of connection.

6.9 This Drainage Management Strategy has been prepared in consultation with the
relevant interested parties. The report is commensurate with the scale and nature of
the development, and the development is appropriate in accordance with the Non-
Statutory Standards.
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7.0 RECOMMENDATIONS

7.1 To confirm whether infiliration rates at the site would promote the use of permeable
surfacing and other infiltration solutions, it is recommended that Soakaway Testing (to
BRE365) is undertaken at an early stage.

7.2 CRT have recommended undertaking further investigation (CCTV survey/GPR survey)
to tfrace the incoming connection from the direction of Ashton Canal. A full survey of
the culverted watercourse has now been undertaken and is appended to this report
for completeness. The survey has identified a collapse and blockage of the culvert,
and therefore remedial works are required to ensure this asset remains operational
post-development.

7.3 To facilitate the foul water drainage proposals, an existing combined sewer asset
located onsite will need to be abandoned and diverted (subject to formal consent). It
is recommended that further investigations are undertaken in due course, to confirm
the presence, location and condition of this asset.

7.4 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 flow.

7.5 Any overland flows generated by the development must be carefully controlled. Safe
avenues directing overland flow away from any existing and proposed buildings are
advised.

7.6 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
situation (with betterment where required).

7.7 The proposed onsite surface water drainage system will need to be sized to contain up
to and including the 1 in 100yr return period storm event with a 45% allowance for
climate change being contained onsite.

7.8 Any offsite works to accommodate the drainage proposals will need to be discussed
with the relevant parties during the detailed design stage.

7.9 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 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.

7.10  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, if is
important that these potential overland flows are catered for within the proposed
development site if the capacity of the drainage system is exceeded.
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14.Meeting the challenge of climate change,
flooding and coastal change

157. 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

158. 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®®. 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.

159. 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.

160. 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, and their future re-powering and life
extension, while ensuring that adverse impacts are addressed appropriately
(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

% In line with the objectives and provisions of the Climate Change Act 2008.
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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.

161. 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.

162. 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.

163. 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 significant cutting greenhouse gas emissions;

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; and

c) in the case of applications for the repowering and life-extension of existing
renewable sites, give significant weight to the benefits of utilising an
established site, and approve the proposal if its impacts are or can be
made acceptable.

164. In determining planning applications, local planning authorities should give
significant weight to the need to support energy efficiency and low carbon heating
improvements to existing buildings, both domestic and non-domestic (including

57 Wind energy development involving one or more turbines can also be permitted through Local
Development Orders, Neighbourhood Development Orders and Community Right to Build Orders. In the
case of Local Development Orders, it should be demonstrated that the planning impacts identified by the
affected local community have been appropriately addressed and the proposal has community support.

%8 Except for applications for the repowering and life-extension of existing wind turbines, a planning
application for 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 or a
supplementary planning document; and, following consultation, it can be demonstrated that the planning
impacts identified by the affected local community have been appropriately addressed and the proposal has
community support.
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through installation of heat pumps and solar panels where these do not already
benefit from permitted development rights). Where the proposals would affect
conservation areas, listed buildings or other relevant designated heritage assets,
local planning authorities should also apply the policies set out in chapter 16 of this
Framework.

Planning and flood risk

165.

166.

167.

168.

169.

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.

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. 48



170. 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.

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

172. 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-making stage, or if more recent information about existing or
potential flood risk should be taken into account.

173. 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.

%9 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. 49



174. 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 59.

175. 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

176. 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.

177. 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.

178. 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®’.

80 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.

61 As required by the Marine and Coastal Access Act 2009. 50



179.

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.
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(http://www.legislation.gov.uk/uksi/2015/596/article/4/made) to require planning
permission to be sought in each case.

Paragraph: 075 Reference ID: 7-075-20220825
Revision date: 25 08 2022

How can neighbourhood plans and neighbourhood development/community
right to build orders take account of coastal change?

In any instance where a Neighbourhood Area is proposed in a Coastal Change
Management Area, careful attention should be paid to the guidance on what
development would be appropriate in such an area, including whether time-limiting
planning permissions are needed. The local planning authority will need to be
consulted about existing and anticipated levels of risk, and the types of
development that may or may not be appropriate.

See related policy in paragraphs 170 to 173 of the National Planning Policy
Framework (https://www.gov.uk/guidance/national-planning-policy-framework/14-meeting-
the-challenge-of-climate-change-flooding-and-coastal-change).

Paragraph: 076 Reference ID: 7-076-20220825

Revision date: 25 08 2022

Flood Zone and flood risk tables

e Table 1: Flood Zones

e National Planning Policy Framework Annex 3 - Flood risk vulnerability
classification (https://www.gov.uk/guidance/national-planning-policy-framework/annex-3-
flood-risk-vulnerability-classification)

e Table 2: Flood risk vulnerability and flood zone ‘incompatibility’

Paragraph: 077 Reference ID: 7-077-20220825
Revision date: 25 08 2022

Table 1: Flood Zones

Flood Zone Definition
Zone 1 Low Land having a less than 0.1% annual probability of river or sea
Probability flooding. (Shown as ‘clear’ on the Flood Map for Planning — all

land outside Zones 2, 3a and 3b)

Zone 2 Land having between a 1% and 0.1% annual probability of river
Medium flooding; or land having between a 0.5% and 0.1% annual
Probability

https://www.gov.uk/guidance/flood-risk-and-coastal-change 56/64
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Flood Zone

Zone 3a High
Probability

Zone 3b The
Functional
Floodplain

Flood risk and coastal change - GOV.UK
Definition

probability of sea flooding. (Land shown in light blue on the Flood
Map)

Land having a 1% or greater annual probability of river flooding;
or Land having a 0.5% or greater annual probability of sea. (Land
shown in dark blue on the Flood Map)

This zone comprises land where water from rivers or the sea has
to flow or be stored in times of flood. The identification of
functional floodplain should take account of local circumstances
and not be defined solely on rigid probability parameters.
Functional floodplain will normally comprise:

* land having a 3.3% or greater annual probability of flooding,
with any existing flood risk management infrastructure operating
effectively; or

* land that is designed to flood (such as a flood attenuation
scheme), even if it would only flood in more extreme events (such
as 0.1% annual probability of flooding).

Local planning authorities should identify in their Strategic Flood
Risk Assessments areas of functional floodplain and its
boundaries accordingly, in agreement with the Environment
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
(https://www.gov.uk/guidance/local-planning-authorities-strategic-flood-risk-assessment)

when considering location and potential future flood risks to developments and

land uses.

Paragraph: 078 Reference ID: 7-078-20220825
Revision date: 25 08 2022

Table 2: Flood risk vulnerability and flood zone ‘incompatibility’

https://www.gov.uk/guidance/flood-risk-and-coastal-change
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Flood Flood Risk
Zones Vulnerability

Classification

Essential Highly More Less Water
infrastructure vulnerable  vulnerable  vulnerable compatible
Zone1 V v v v v
Zone2 V Exception v v v
Test
required
Zone Exception Test X Exception v v
3at required t Test
required
Zone Exception Test X X X v *

3b* required *

Key:

v Exception test is not required

X Development should not be permitted

Notes to table 2:

This table does not show the application of the Sequential Test which should be
applied first to guide development to the lowest flood risk areas; 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 those
developments set out in National Planning Policy Framework footnote 56
(https://www.gov.uk/qguidance/national-planning-policy-framework/14-meeting-the-
challenge-of-climate-change-flooding-and-coastal-change). The Sequential and
Exception Tests should be applied to ‘major’ and ‘non major’ development;

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 passed
the Exception Test, and water-compatible uses, should be designed and
constructed to:

e remain operational and safe for users in times of flood;

https://www.gov.uk/guidance/flood-risk-and-coastal-change
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e result in no net loss of floodplain storage;
e not impede water flows and not increase flood risk elsewhere.

Paragraph: 079 Reference ID: 7-079-20220825
Revision date: 25 08 2022

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? (e.g. postal address or national grid
reference)

b. What is the current use of the site? (e.g. undeveloped land, housing, shops,
offices)

c. Which Flood Zone (for river or sea flooding) is the site within? (i.e. Flood Zone 1,
Flood Zone 2, Flood Zone 3). As a first step, you should check the Flood Map for
Planning (https://flood-map-for-planning.service.gov.uk/). Check the Strategic Flood
Risk Assessment for the area available from the local planning authority to identify
if the site is within Flood Zone 1 but at increased risk of flooding in future due to
climate change

d. Also check the Strategic Flood Risk Assessment to identify if there are any other
sources of flooding that may affect the site now or in the future.

2 - Development proposals

You can use this section to provide a general summary of the development
proposals. It would be helpful to include, or make reference to, an existing block
plan and a proposed block plan, where appropriate.

a. What are the development proposal(s) for this site? Will this involve a change of
use of the site and, if so, what will that change be?

b. In terms of vulnerability to flooding, what is the vulnerability classification of the
proposed development? See National Planning Policy Framework Annex 3
(https://www.gov.uk/quidance/national-planning-policy-framework/annex-3-flood-risk-
vulnerability-classification) for an explanation of the vulnerability classifications.

c. What is the expected or estimated lifetime of the proposed development likely to
be (e.g. 100 years or 75 years)? See paragraph 006 of this guidance for further
advice on how to assess the lifetime of developments for flood risk and coastal

https://www.gov.uk/guidance/flood-risk-and-coastal-change 59/64
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Jabez Thomas

From: GMMC Info Requests <[ -

Sent: 29 October 2024 15:06

To: Jabez Thomas

Subject: GMM(C382396LB Response attached from the Environment Agency
Attachments: Location Plan.pdf; MNDB311D5BUH.pdf

Dear Jabez,

Thank you for your enquiry which was received on 28/10/2024.

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

| enclose the data requested, please see supporting comments from my colleague.
Please refer to the Open Government Licence which explains the permitted use of this information.

Please be aware you can check your risk of flooding on our external website https://flood-warning-
information.service.gov.uk/long-term-flood-risk/

Here are some useful links below:

https://www.gov.uk/quidance/flood-risk-assessment-local-planning-authorities

https://www.gov.uk/quidance/flood-risk-assessments-climate-change-allowances

For surface information please use link: https://check-long-term-flood-
risk.service.gov.uk/map?easting=362125.07&northing=388310.97 &map=SurfaceWater

The ShareFile link contains the following data:

https://ea.sharefile.com/d-seb46a02a4c3447f1975332337316b5e7

Corn Brook 2017 Report (P5)
Corn Brook 2017 Mapedit (P6)
Corn Brook 2017 Outputs (P6)
Corn Brook 2017 Model (P7)

Please can you advise that the link will expire in 30 days from 29/10/2024. It is therefore advisable
that the client saves this data to their own system.

Product 5/6/7

1. You may use the Information for your internal or personal purposes and may only sublicense others to
use it if you do so under a written licence which includes the terms of these conditions and the
agreement and in particular may not allow any period of use longer than the period licensed to you.

2. Not withstanding the fact that the standard wording of the Environment Agency Conditional Licence
indicates that it is perpetual, this Licence has a limited duration of 5 years at the end of which it will
terminate automatically without notice.

3. We have restricted use of the Information as a result of legal restrictions placed upon us to protect the
rights or confidentialities of others. In this instance it is because of third party data. If you contact us in
writing (this includes email) we will, as far as confidentiality rules allow, provide you with details
including, if available, how you might seek permission from a third party to extend your use rights.

1



4.1 The Information may contain some data that we believe is within the definition of “personal data”
under the Data Protection Act 1998 but we consider that we will not be in breach of the Act if we
disclose it to you with conditions set out in this condition and the conditions above. This personal data
comprises names of individuals or commentary relating to property that may be owned by an
individual or commentary relating to the activities of an individual.

4.2 Under the Act a person who holds and uses or passes to others personal data is responsible for any

compliance with the Act and so we have no option but to warn you that this means you have
responsibility to check that you are compliant with the Act in respect of this personal data.

5 The location of public water supply abstraction sources must not be published to a resolution more
detailed than 1km2. Information about the operation of flood assets should not be published.

6 .1 Where we have supplied model data which may include model inputs or outputs you agree to
supply to the Environment Agency copies of any assessments/studies and related outputs,
modifications or derivatives created pursuant to the supply to you of the Information, all of which are
hereinafter referred to as “the Data”.

6.2 You agree, in the public interest to grant to the Environment Agency a perpetual royalty

free non-exclusive licence to use the Data or any part thereof for its internal purposes or to use it in
any way as part of Environment Agency derivative products which it supplies free of charge to others
such as incorporation into the Environment Agency's Open Data mapping products.

We are supplying this information to you under the Environment Agency Conditional Licence Please check
the special conditions above to determine If the conditions on the use are suitable for your purposes. If
they are not, this information is not provided with a licence for use, and the data is provided for read right
only.

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,
Lauren Blackley

Customer and Engagement Officer
Greater Manchester, Merseyside and Cheshire
Email:

From: Jabez Thomas [

Sent: 28 October 2024 15:16

To: GMMC Info Requests |

Subject: GMMC382396LB 22.11 Flood Risk Information Request — Products 4, 5, 6, & 7

Towhom it may concern,
Crabtree Lane, Manchester

Please could you confirm whether you have any information (where available, Products 4, 5, 6, & 7)
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 specific drainage
requirements; this would be greatly appreciated. If there are any other 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,

Jabez Thomas BSc(Hons)
Graduate Flood Risk Analyst

BETTS HYDRO

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

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

Information in this message may be confidential and may be legally privileged. If you have received
this message by mistake, please notify the senderimmediately, 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.



Flood risk assessment data Environment
W Agency

Location of site: 388768 / 398011 (shown as easting and northing coordinates)
Document created on: 29 October 2024

This information was previously known as a product 4.

Customer reference number: MNDB311D5BUH

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

Edge'Lane Allotn
CommunityAllc

Hall
O
Edge
Lane 0 Play Space
8 Envirefiment Agency copyright and/or databas e rights, 2'.]‘24. Al fights reserved.
- B Crown Copyright and DatabesecRights 20242 C00008070684.
D Selected area Scale 1:2,500
Site location N
0 25 50 75 100
metres
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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

climate change 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:

o past floods
o flood defences and attributes

We do not have past flooding data for this location.

Please note that:

¢ flooding may have occurred that we do not have records for
o flooding can come from a range of different sources
e we can only supply flood risk data relating to floodng from rivers or the sea

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

Or you can contact your Lead Local Flood Authority for further information.
Your Lead Local Flood Authority is Manchester District.

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

About the models used

Model name: Corn Brook 2017
Scenario(s): No defences exist fluvial, no defences exist climate change fluvial
Date: 31 December 2017

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.
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Flood map for planning (rivers and the sea)

Your selected location is in flood zone 1.
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

The flood zones are not currently being updated. The last update was in November 2023.
Some of the flood zones may have changed, however all source data is included in the
models below.
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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

e map(s) showing the approximate water levels for the return period with the largest
flood extent for a scenario and table(s) of sample points providing details of the flood
risk for different return periods

Climate change

The climate change data included in the models may not include the latest flood risk
assessment climate change allowances. Where the new allowances are not available you
will need to consider this data and factor in the new allowances to demonstrate the
development will be safe from flooding.

The Environment Agency will incorporate the new allowances into future modelling studies.
For now, it's your responsibility to demonstrate that new developments will be safe in flood
risk terms for their lifetime.

Modelled scenarios

The following scenarios are included:
¢ No defences exist modelled fluvial: risk of flooding from rivers where there are no flood
defences

¢ No defences exist climate change modelled fluvial: risk of flooding from rivers where
there are no flood defences, including estimated impact of climate change
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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

Your Lead Local Flood Authority is Manchester District.

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:

e more information about getting a product 5, 6, 7 or 8
e general help and advice about the site you're requesting data for
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Land off Crabtree Lane, Manchester /_\
Drainage Management Strategy :
BETTS HYDRO

CONSULTING ENGINEERS

APPENDIX C: UU CORRESPONDENCE

This page has been left intentionally blank.
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Jabez Thomas

From: I

Sent: 30 October 2024 09:46

To: Jabez Thomas

Subject: RE: United Utilities - Our reference - 06540338 Crabtree Lane, Manchester
Hi Jabez,

Thank you for your email, please see below response:

UU REF 06540338 — Sewer Model Check, Crabtree Lane, Manchester

I can confirm that we do have modelled flood risk 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.

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 resolved 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.

Regards

Anthony

Anthony Laithwaite
Ww Engineer

’ Developer Services & Metering
Uﬂlted Customer Services
Utilities

Water for the Morth West -




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

From: |

Sent: 30/10/2024 08:30

To: I

Subject: United Utilities - Our reference - 06540338 Crabtree Lane, Manchester

Good Morning
Thank you for contacting United Utilities

| have logged your query to an engineer who will respond on or before
06/11/2024

Kind Regards
If you feel you have received a good service from myself, please

can you take two minutes to fill in the survey below. This will be
much appreciated

WOW!

Awards

for outstanding cuslfomer service...

Visit: https://unitedutilities.thewowawards.co.uk/nominate
Olivia Morley
Customer Advisor Advanced
Developer Services & Metering

Unlted Customer Services
ut“ftfes unitedutilities.com
Water for the Morth West

r Services)

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

From: Jabez Thomas (|

Sent: 28/10/2024 15:16

To: I



Subject: Sewer Flood Risk Information Request

Towhom it may concern,

Crabtree Lane, Manchester

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 specific drainage requirements; this would be
greatly appreciated. If there are any other 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,

Jabez Thomas BSc(Hons)

Graduate Flood Risk Analyst

BETTS HYDRO

Consulting Engineers

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

www.betts-associates.co.uk

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

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

ELECTRONICALLY TRANSMITTED INFORMATION



United
Utilities

Water for the North West
How to contact us:
United Utilities Water Limited
Property Searches
Atkins - Utility Solutions Haweswater House
Lingley Mere Business Park
The Hub Great Sankey
500 Park Avenue,, Aztec West, Almondsbury Warrington
Bristol, WAS 3LP
BS32 4RZ

FAO: |

Your Ref: 227665
Our Ref: UUPS-ORD-587476
Date: 18/07/2024

Dear Sirs

Location: Site off Crabtree Lane Openshaw

| acknowledge with thanks your request dated 17/07/2024 for information on the location of our services.
Please find enclosed plans showing the approximate position of United Utilities’ apparatus known to be in the vicinity of this site.

The enclosed plans are being provided to you subject to the United Utilities terms and conditions for both the wastewater and water
distribution plans which are shown attached.

If you are planning works anywhere in the North West, please read United Utilities’ access statement before you start work to check
how it will affect our network. http://www.unitedutilities.com/work-near-asset.aspx .

| trust the above meets with your requirements and look forward to hearing from you should you need anything further.

If you have any queries regarding this matter please contact us .

Yours Faithfully,

Karen McCormack
Property SearchesManager

UUWaterlLtd/041/03-15 United Utilities Water Limited
Registered In England & Wales No. 2366678
Registered Office Haweswater House, Lingley Mere Business Park,
Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP



United
Utilities
Water for the North West

TERMS AND CONDITIONS - WASTEWATER AND WATER DISTRIBUTION PLANS

These provisions apply to the public sewerage, water distribution and telemetry systems (including sewers which are the subject of
an agreement under Section 104 of the Water Industry Act 1991 and mains installed in accordance with the agreement for the self
construction of water mains) (UUWL apparatus) of United Utilities Water Limited "(UUWL)".

TERMS AND CONDITIONS:

- This Map and any information supplied with it is issued subject to the provisions contained below, to the exclusion of all others
and no party relies upon any representation, warranty, collateral contract or other assurance of any person (whether party to this
agreement or not) that is not set out in this agreement or the documents referred to in it.

- This Map and any information supplied with it is provided for general guidance only and no representation, undertaking or
warranty as to its accuracy, completeness or being up to date is given or implied.

- In particular, the position and depth of any UUWL apparatus shown on the Map are approximate only. UUWL strongly
recommends that a comprehensive survey is undertaken in addition to reviewing this Map to determine and ensure the precise
location of any UUWL apparatus. The exact location, positions and depths should be obtained by excavation trial holes.

- The location and position of private drains, private sewers and service pipes to properties are not normally shown on this Map
but their presence must be anticipated and accounted for and you are strongly advised to carry out your own further enquiries
and investigations in order to locate the same.

- The position and depth of UUWL apparatus is subject to change and therefore this Map is issued subject to any removal or
change in location of the same. The onus is entirely upon you to confirm whether any changes to the Map have been made
subsequent to issue and prior to any works being carried out.

- This Map and any information shown on it or provided with it must not be relied upon in the event of any development,
construction or other works (including but not limited to any excavations) in the vicinity of UUWL apparatus or for the purpose of
determining the suitability of a point of connection to the sewerage or other distribution systems.

- No person or legal entity, including any company shall be relieved from any liability howsoever and whensoever arising for any
damage caused to UUWL apparatus by reason of the actual position and/or depths of UUWL apparatus being different from
those shown on the Map and any information supplied with it.

- If any provision contained herein is or becomes legally invalid or unenforceable, it will be taken to be severed from the remaining
provisions which shall be unaffected and continue in full force and affect.

- This agreement shall be governed by English law and all parties submit to the exclusive jurisdiction of the English courts, save
that nothing will prevent UUWL from bringing proceedings in any other competent jurisdiction, whether concurrently or otherwise.

UUWaterlLtd/041/03-15 United Utilities Water Limited
Registered In England & Wales No. 2366678
Registered Office Haweswater House, Lingley Mere Business Park,
Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP
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The position of underground apparatus shown on this plan is approximate only and is given in accordance with the best information currently available. The
actual positions may be different from those shown on the plan and private pipes, sewers or drains may not be recorded. United Utilities Water PLC will not
accept any liability for any damage caused by the actual positions being different from those shown.

© United Utilities Water PLC 2024.The plan is based upon the Ordnance Survey Map with the sanction of the Controller of H.M.Stationery Office, Crown
copyright 100022432 and United Utilities Water PLC copyrights are reserved. Unauthorised reproduction will infringe these copyrights.
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Jabez Thomas

From: Jabez Thomas

Sent: 28 October 2024 15:16

To:

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

Towhom it may concern,
Crabtree Lane, Manchester

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 specific drainage requirements; this would be
greatly appreciated. If there are any other 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,

Jabez Thomas BSc(Hons)
Graduate Flood Risk Analyst

BETTS HYDRO

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

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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Kirsty Halliday

From: Tim Bettany-simmons <

Sent: 30 January 2025 15:08

To: Kirsty Halliday

Cc: Hannah Buchanan; Jabez Thomas

Subject: RE: Land at, Crabtree Lane, Openshaw, Manchester (HYD1015) [Filed 05 Feb 2025
12:57]

Follow Up Flag: Follow up

Flag Status: Completed

Categories: Filed by Mail Manager

Hi Kirsty

Thank you for your email. | have shared your email with a Senior Engineer in our Tunnels and Culverts
team who has advised the following:

Ultimately, we don’t know a great deal about this alleged culvert, the information we hold is limited to what’s shown on
the Terrier plan (below), which was only checked due to pre-application documentation showing a historical
watercourse running from the direction of the canal on Page 12 of the Pre-App documentation.

An extract of the Terrier plan is shown below which shows the line of the 2ft culvert (apologies, | incorrectly stated 2”
in the consultation response) crossing the canal adjacent to the Hope Boiler Works/Iron Foundry, with reference to a
16” pipe to the southern extent of what's mapped, potentially an indication of a connection to a 16” pipe as part of a
larger culverted network.

We don’t know the nature of the culvert or whether it still exists. The land either side of the canal in this location has
been re-developed, so there is the possibility that the culvert may have been formally abandoned, hence why we have
no current knowledge of it, but this is not always the case.

| doubt the alleged culvert provided a feed to the canal, and there is no evidence to suggest it conveyed canal waste
flows (overflow). The 1888 OS map shows a small pond to the north of the canal, so | suspect that the culvert may
have carried a small watercourse from the pond under the canal towards Clayton Brook, however, these are just
assumptions in the absence of information.

With canal culverts, there is potential that they feature bed valves which would have allowed the canal to be drained,
however, having looked on Google Streetview along the towpath, there is no evidence such as rollers on the towpath
to indicate that is the case here.

| would recommend that the developer investigates further to CCTV survey and trace the incoming connection which
they mention came from the direction of the canal. This would allow the Trust to clarify what level of remedial work (if
any) would be required as part of the development. They could also carry out a GPR survey which may show up any
pipework/culvert in the ground.

I’'m not sure if the Trust have a standardised easement width, however, in line with the Land Drainage Act, we
wouldn’t be the riparian owner of the culverted watercourse beyond our land boundary, so | don’t believe we’d place
easement restrictions on a section of culvert passing under a third-party owned site.



2 . ! '.. 213, o ?’L B A L L £ N N o1l i.-]‘!
\ X % T wEARLY RENT £29 . o L,

a ; D ks Stoekpor " |
Thes fond e licelies .‘I e r_‘.f. Pl NCT. oy Ll
| Jrenci see i .l"uﬂr,-."" Hrarneh Pk

e

A o
o
<A
T - \/'

A R T
y N
‘_‘
;‘_‘.J'- > Ic
Sg8 AST. paTaD 1 40 v W, Bl S NEN Ty, {
B x o . (5 | i ; Lyl
':J WELi EREETED {_;.Jq.{b /(,"’? IS Hope Boiler r “q sy 23 K
i) i, o 815 pipe Wyrks CHiwe 0!?;-0
_ 4 . 7 Pt Repy 50
7 Aer N° §11,PFF APM Lt R IS
Wl ) I o) 7 4\1
1 UR.TI e WEITER VI H'LJ A ;‘(ﬁ-.\\ -
b | g 5 Sl = f ,4'\ a9 et \
e | RT[Ia -JIJ'K"\.' £ _.")-C"’”‘ S TH \
AGT 3T~ » -J"I" AN AT Joe., A 245 BATED 312 - 54
[N A¥ : .
TP OIS kb AP . FE N C £
i Wi ¥ C ¥ ACHInG D Cotiadd
‘r qe s APM 8 ey AND REAS f= pa. Cos _;!.-"'-11_;._-: T

| hope that this is of assistance.
Kind regards

Tim Bettany-Simmons BA (HONS), MSc, MRTPI
Senior Planner — Major Projects & Infrastructure

Canal & River Trust / Glandwr Cymru,
National Waterway Museum Ellesmere Port, South Pier Road, Ellesmere Port, Cheshire, England, CH65 4FW

From: Kirsty Halliday |

Sent: 23 January 2025 13:11
To: Tim Bettany-Simmons <
Cc: Hannah Buchanan

>; Jabez Thomas [

Subject: Land at, Crabtree Lane, Openshaw, Manchester (HYD1015)

Site Reference: Land at, Crabtree Lane, Openshaw, Manchester -
Good Afternoon Tim,

| trust this email finds you well. | have been asked by the client to liaise directly with you on the
topic of flood risk associated with the Ashton Canal which bounds the site. | gather you have

2



already had a TEAMS call with the client and planning team on the issues for future development.
CRT have provided a formal response attached.

In terms of my remit, I've been asked to establish flood risk associated with the canal, but also the
feeder/overflow pipe that is understood to be in the north-eastern corner of the site. Do your
records show flood risk associated with the canal itself, the upstream lock nearby or the canal
feeder/overflow culvert onsite.

In the “pollution prevention” section of the document attached you refer to the canal culvert,
although you note that you do not hold record of this. | understand that survey work has been
previously undertaken by the client of the other culvert system (I think you refer to it as Clayton
Brook in your letter attached) and this work did identify an incoming connection from the canal
direction (it was not traced at that time). The client is currently frying to locate the relevant
information for us to integrate further. Do your historic records pick up whether this canal culvert
length was a feeder into the canal or overflow from the canal ¢ Also are there any drawings or
routing information from the historic records that you can share with us at this stage ¢

If the watercourse culvert is confirmed to still have a connection from the canal, then there are a

few questions | am hoping you or your team can advise upon. So in the attached you mention:
“If an operational culvert is found to be present, then it would need to be inspected,
maintained, and protected. It may be that during the construction phase that a watching
brief (or similar) is undertaken in case this culvert is found. If disused/redundant and no
longer required operationally, it would be important that it is located, plugged, and
grouted to prevent runoff/pollution to the canal during the demolition/construction
phase.”

So questions we would like answering are:

1. If investigation shows the length of culvert between the canal and the culverted
watercourse through the site to be present, but we assume this is a feeder to the canal
and not an overflow from the canal can it simply be “plugged and grouted” to render it
dis-used formally and therefore the existing route would not need to be maintained
through offset or easemente

2. Ifinvestigation shows the length of culvert between the canal and the culverted
watercourse through the site to be present, but you confirm it is an overflow from the canal
not the above then would the route need to be maintained and offsets for development
above included etc? if some what would be CRT's minimum offsets in this case?

| trust the above is understandable but if you need anything else from us then please do not
hesitate to let me know by return. Thank you again in advance.

Kind Regards

Kirsty Halliday Bsc(Hons) MCIWEM
Associate

Please note, | usually work Tuesdays through Thursdays and | will not always have access fo emails on
Mondays and Fridays.

BETTS HYDRO

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

WWW.DETTS-ASSOCIaTles.Co.U

CIVIL | STRUCTURAL | GEO-ENVIRONMENTAL | HYDROLOGY | FLOOD RISK MANAGEMENT
SUDS | STRUCTURAL SURVEYS | PARTY WALL DUTIES | INFILTRATION | GEOTECHNICAL
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LOCATION PLAN
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OS X (Eastings) 388788
OS'Y (Northings) 398077

Nat Grid $J887980 / SJ8878898077

Nearest Post Code MI11 1GY

Lat (WGS84) N53:28:45 (53.47929515618655)

Long (WGS84) W2:10:13 (-2.1704081131393984)
Lat,Long (WGS84) 53.47929515618655,-2.1704081131393984
Lat (OSGB36) N53:28:45 (53.479045773940705)

Long (OSGB34¢) W2:10:08 (-2.1689602916686552)
Lat,Long (OSGB36) 53.479045773940705,-2.1689602916686552
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MN Greenfield runoff rate

hrwallingford estimation for sites

www.uksuds.com | Greenfield runoff tool

Calculated by: Hannah Buchanan Site Details

Site name: Crabtree Lane Latitude: 53.47884° N

Site location: Manchester Longitude: 21T177° W
Reference: 3590686469

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria in line with Environment Agency guidance “Rainfall

runoff management for developments”, 8C030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the non-statutory standards for SuDS (Defra, 2015). This

information on greenfield runoff rates may be the basis for setting consents for the drainage of surface water runoff from sites. Date: Dec 112024 11:01

Runoff estimation FEH Statistical
approach

Site characteristics Notes

Total site area (ha): 1

(1) Is QBAH <2.0l/s/ha?

Methodology
Qwmep estimation method:  Calculate from BFl and SAAR When Qgag is < 2.0 I/s/ha then limiting discharge
BFl and SPR method: Specify BFI manually rates are set at 2.0 I/s/ha.
HOST class: N/A
(2) Are flow rates < 5.0 I/s?

BFI / BFIHOST: 0333

Where flow rates are less than 5.0 I/s consent
Quiep (I/s):

for discharge is usually set at 5.0 I/s if blockage
Qsar / Quep factor: 108 from vegetation and other materials is possible.

drological Lower consent flow rates may be set where the

H% ro O_t_glc.a_t. blockage risk is addressed by using appropriate
characteristics Default Edited )

drainage elements.
SAAR (mm): 919 919
Hydrological region: 10 10

(3) Is SPR/SPRHOST = 0.3?

Growth curve factor 1year: 0.87 0.87

Where groundwater levels are low enough the
Growth curve factor 30 1.7 1.7
years: use of soakaways to avoid discharge offsite
Growth curve factor 100 208 208 would normally be preferred for disposal of
years: surface water runoff.
Growth curve factor 200 237 237
years:
Greenfield runoff rates  potaurt Edited
Qsar (I/s): 9.16
lin1year (I/s): 7.97
1in 30 years (I/s): 15.58
1in 100 year (I/s): 19.06
1in 200 years (I/s): 21.72

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of this tool is subject to the UK SuDS terms and
conditions and licence agreement , which can both be found at www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use
of these results is the responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other organisation for the

use of this data in the design or operational characteristics of any drainage scheme.



SURFACE WATER RUN-OFF CALCULATION SHEET

L

Development Crabfree Lane, Manchester
Project No. HYD1015

CONSULTING ENGINEERS

Revision B Completed by HB
Date 11/12/2024 Checked by KH
Areas Run-off Rates - FEH Method Volumes
Total Site 3.053|ha Pre-development Pre-development
Development Area’ 3.037 |ha Tyr 0.0 /s Tyr 0.0 cum
Existing Impermeable ha Impermeable ------ 30yr 0.0 I/s Impermeable -——--- 30yr 0.0 cum
Existing Impermeable? ha L 100yr 0.0 I/s L 100yr 0.0 cum
Existing Pervious 3.053 ha ~ somm/hr® 0.0 I/s -
Existing Pervious? 0.000 ha Tyr 24.2|1/s Tyr[  364.9|cum
Proposed total impermeable ho 65% Pervious* - 30yr 47 3|I/s Pervious* ---—- 30yr| 769.3|cum
*55% impermeable post-dev plus 10% allowance for urban creep. ]OOYI’ 57915 lOOyr 1097.0|cu.m
- aBar’[ 27.8ys -
Catchment Characteristics Tyr 242 /s Tyr  364.9 cum
SAAR 913|mm Total ------ 30yr 473 /s Total -——-- 30yr  769.3 cum
SPR 0.47 L 100yr 57.9 /s L 100yr 1097.0 cum
BFI| 0.333
Post-development (without control) Post-development
iy 17.0{mm/hr d, 24.3[mm B lyr 93.0 I/s [ lyr  480.1 cum
iso|  33.9{mmyhr dso|  49.0|mm Impermeable’ ------ 30yr  185.8 /s Impermeable® ------ 30yr  967.5 cum
oo 46.1 |mm/hr digo 61.9|mm 100yr+45%CC  366.3 I/s 100yr 1222.4 cum

Stormwater Storage Estimates
Based on Greenfield run-off QBar
Microdrainage Quick Storage Estimates (using FEH catchment data)
Return Period Rate lower upper mean

Tyr 27.8|I/s 181 340 260.5 cum
30yr 27.8|I/s 562 879 720.5 cum
30yr+40%CC 27.8|1/s 879 [1383 1131 cum
100yr+45%CC 27.8|1/s 1437 | 2050 1743.5 cum

1/ The 'development area’ removes areas of POS and/or landscaped areas of the wider site that are to remain as existing.

2/ On occasion the existing impermeable area cannot be evidenced to connect and a reduction is applied.

3/ 50mm/hr is used for BRegs calculations and often used by Water Companies when considering allowable post-development rates of discharge. (Rational Method)
4/ The Greenfield rates and of run-off have been calculated using the UK SUDS Calculator

5/ QBar is the estimated flood flow for the 2.33yr return period event and is often used as a post-development rate restriction.

6/ Post-development run-off is only considered from the impermeable area when the proposed post-development impermeable area >50% in accordance with the EA Guidance Preliminary rainfall runoff
management for developments (W5-074/A/TR1/1 rev E (2012).

NB. The catchment characteristics are from the FEH catchment, the UK SUDS Calculator and Microdrainage.
NB. The rainfall intensities and depths are calculated for the éhr duration rainfall event (peak summer intensity)




Betts Associates Ltd

Page 1
0ld Marsh Farm Barns Crabtree Lane
Welsh Road Manchester
Sealand Flintshire CHS5 2LY
Date 11/12/2024 Designed by HB
File Checked by KH
Micro Drainage Network 2020.1.3

Rainfall profile

Storm duration (mins) 360

FEH Data
FEH Rainfall Version

2013

Site Location GB 388707 398018 SJ 88707 98018

Data Type

Peak Intensity (mm/hr)
Ave. Intensity (mm/hr)
Return Period (years)

Ranfall fmméhi]

L)

Time {mins)}

Point
16.955
4.325
2.0

©1982-2020 Innovyze




Betts Associates Ltd Page 1
0ld Marsh Farm Barns Crabtree Lane

Welsh Road Manchester

Sealand Flintshire CHS5 2LY

Date 11/12/2024 Designed by HB

File Checked by KH

Micro Drainage Network 2020.1.3

Rainfall profile

Storm duration (mins) 360

FEH Data
FEH Rainfall Version 2013
Site Location GB 388707 398018 SJ 88707 98018
Data Type Point
Peak Intensity (mm/hr) 33.885
Ave. Intensity (mm/hr) 8.644
Return Period (years) 30.0

Ranfall fmméhi]

L)

Time {mins)}

©1982-2020 Innovyze




Betts Associates Ltd

Page 1

0ld Marsh Farm Barns
Welsh Road
Sealand Flintshire

CH5 2LY

Crabtree Lane
Manchester

Date 11/12/2024
File

Designed by HB
Checked by KH

Micro Drainage

Network 2020.1.3

=n

Ranfall fmméhi]

FEH Rainfall

Site Location

Rainfall profile

Storm duration (mins) 360

FEH Data
Version

Data Type

Peak Intensity
Ave. Intensity
Return Period

(mm/hr)
(mm/hr)
(years)

L)

Time {mins)}

2013

GB 388707 398018 sJ 88707 98018

Point
46.069
11.752

100.0

©1982-2020 Innovyze




Betts Associates Ltd Page 1
0ld Marsh Farm Barns Crabtree Lane

Welsh Road Manchester

Sealand Flintshire CHS5 2LY

Date 11/12/2024 Designed by HB

File Checked by KH

Micro Drainage Source Control 2020.1.3

Greenfield Runoff Volume

FEH Data
Return Period (years) 2
Storm Duration (mins) 360
FEH Rainfall Version 2013
Site Location GB 388707 398018 SJ 88707 98018
Data Type Point
Areal Reduction Factor 1.00
Area (ha) 3.037
SAAR (mm) 913
CWI 122.199
SPR Host 47.000
URBEXT (1990) 0.0000

Results

Percentage Runoff (%) 46.30
Greenfield Runoff Volume (m3) 364.910

©1982-2020 Innovyze




Betts Associates Ltd Page 1
0ld Marsh Farm Barns Crabtree Lane

Welsh Road Manchester

Sealand Flintshire CHS5 2LY

Date 11/12/2024 Designed by HB

File Checked by KH

Micro Drainage Source Control 2020.1.3

Greenfield Runoff Volume

FEH Data
Return Period (years) 30
Storm Duration (mins) 360
FEH Rainfall Version 2013
Site Location GB 388707 398018 SJ 88707 98018
Data Type Point
Areal Reduction Factor 1.00
Area (ha) 3.037
SAAR (mm) 913
CWI 122.199
SPR Host 47.000
URBEXT (1990) 0.0000

Results

Percentage Runoff (%) 48.84
Greenfield Runoff Volume (m3®) 769.316

©1982-2020 Innovyze




Betts Associates Ltd Page 1
0ld Marsh Farm Barns Crabtree Lane

Welsh Road Manchester

Sealand Flintshire CHS5 2LY

Date 11/12/2024 Designed by HB

File Checked by KH

Micro Drainage Source Control 2020.1.3

Greenfield Runoff Volume

FEH Data
Return Period (years) 100
Storm Duration (mins) 360
FEH Rainfall Version 2013
Site Location GB 388707 398018 SJ 88707 98018
Data Type Point
Areal Reduction Factor 1.00
Area (ha) 3.037
SAAR (mm) 913
CWI 122.199
SPR Host 47.000
URBEXT (1990) 0.0000
Results
Percentage Runoff (%) 51.22
Greenfield Runoff Volume (m?®) 1096.972

©1982-2020 Innovyze
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Drainage Management Strategy :
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APPENDIX K:  CULVERT CCTV SURVEY
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RAM Utility Solutions Ltd
3 Pitt Street, Widnes
Tel. 0800 999 7266

reports@ram-utility.uk

Project
Project Name: 005828 - Keepmoat Ltd - Crabtree Lane
Project Date: 04/06/2024

Inspection Standard: MSCCS5 Sewers & Drainage GB (SRM5 Scoring)

4 Keepmoat

005828 - Keepmoat Ltd - Crabtree Lane Ver: 2022.12.1.0



RAM Utility Solutions Ltd
3 Pitt Street, Widnes
Tel. 0800 999 7266

reports@ram-utility.uk
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RAM Utility Solutions Ltd
3 Pitt Street, Widnes

Tel. 0800 999 7266
reports@ram-utility.uk

Project Information

Project Name

Project Number

Project Date

005828 - Keepmoat Ltd - Crabtree Lane 04/06/2024
Client
Company: Keepmoat Homes
Street: Lakeside Boulevard K :
County: South Yorkshire { eepmoat
Post Code: DN4 5PL
Site
Company: KEEPMOAT LIMITED
Street: Crabtree Lane
Town or City: Openshaw
Contractor
Company: RAM Utility Solutions Ltd
Street: 3 Pitt Street
Town or City: Widnes
County: Cheshire
Post Code: WAS8 0TG

005828 - Keepmoat Ltd - Crabtree Lane

P-1




RAM Utility Solutions Ltd
3 Pitt Street, Widnes
Tel. 0800 999 7266

reports@ram-utility.uk

Scoring Summary

Project Name Project Number Project Date

005828 - Keepmoat Ltd - Crabtree Lane 04/06/2024

Structural Defects

Grade 3:
Grade 4:

Grade 5:

Best practice suggests consideration should be given to repairs in the medium term.
Best practice suggests consideration should be given to repairs to avoid a potential
collapse.

Best practice suggests that this pipe is at risk of collapse at any time. Urgent
consideration should be given to repairs to avoid total failure.

Section

PLR Grade | Description

MHO02X 3 Multiple defects

Service / Operational Condition

Grade 3: Best practice suggests consideration should be given to maintenance activities in the
medium term.
Grade 4: Best practice suggests consideration should be given to maintenance activity to avoid
potential blockages.
Grade 5: Best practice suggests that this pipe is at a high risk of backing up or causing flooding.
Section PLR Grade |Description
1 UP0O1X 3 Deformed sewer or drain, 10%, finish
3 MHO1X 3 Multiple defects
4 MHO1X 3 Multiple defects
5 MHO02X 3 Connection defective, connecting pipe is intruding at 9 o'clock, 150mm dia,
intrusion: 15%

Abandoned Surveys

Section PLR Description
1 UP01X Survey abandoned
2 EX01X Survey abandoned
3 MHO1X Survey abandoned
4 MHO1X Survey abandoned
Information

These scoring summaries are based on the SRM grading from the WRc.

005828 - Keepmoat Ltd - Crabtree Lane P-2



RAM Utility Solutions Ltd
3 Pitt Street, Widnes
Tel. 0800 999 7266
reports@ram-utility.uk

Section Profile

Project Name

Project Number

Project Date

005828 - Keepmoat Ltd - Crabtree Lane

005828 - Keepmoat Ltd - Crabtree Lane 04/06/2024
Circular, 225 mm
Item No.| Upstream Node Downstream Node Date Road Material Total Length Ianepneé:ttﬁd
5 MHO02 MHO03 04/06/2024 | off Crabtree Lane Vitrified clay 41.31m 41.31'm
Total: 1 Inspection x Circular 225 mm =41.31 m Total Length and 41.31 m Inspected Length
Circular, 450 mm
Item No.| Upstream Node Downstream Node Date Road Material Total Length Infgr?;ttﬁd
6 MHO03 MHO4 04/06/2024 | off Crabtree Lane Vitrified clay 11.61m 11.61m
7 MHO04 MHO05 04/06/2024 off Crabtree Lane Vitrified clay 22.95m 22.95m
8 MHO05 MHO06 04/06/2024 | off Crabtree Lane Vitrified clay 592 m 592m
Total: 3 Inspections x Circular 450 mm = 40.48 m Total Length and 40.48 m Inspected Length
Total: 4 Inspections = 81.80 m Total Length and 81.80 m Inspected Length
P-3



RAM Utility Solutions Ltd

3 Pitt Street, Widnes
Tel. 0800 999 7266
reports@ram-utility.uk

Section Inspection - 04/06/2024 - UP01X

Item No. | Insp. No. Date Time Client’s Job Ref Weather Pre Cleaned PLR
1 1 04/06/24 9:31 Not Specified No Rain Or Snow Yes UP01X
Operator Vehicle Camera Preset Length Legal Status Alternative ID
G.Smith OY22A0X Mainline 0.00 m Not Specified Not Specified
Town or Village: Openshaw, Manchester | Inspection Direction: Upstream Upstream Node: UPO1
Road: Off Crabtree Lane Inspected Length: 444 m Upstream Pipe Depth:
Location: Difficult access Total Length: 444 m Downstream Node: EX01
Surface Type: Joint Length: Downstream Pipe Depth:
Use: Surface water Pipe Shape: Circular
Type of Pipe: Gravity drain/sewer Dia/Height: 300 mm
Flow Control: No flow control Material: Vitrified clay
Year Constructed: Not Specified Lining Type: No Lining
Inspection Purpose: Routine inspection Lining Material: No Lining
Comments: EXO01 is an excavation.
Recommendations:
Scale: 1:50 Position [m] Code  Observation MPEG Photo Grade
Depth: m
EX01
O 0.00 OoC Start node, other special chamber, reference: EX01: 00:00:00
m EXCAVATION
0.00 WL Water level, 15% of the vertical dimension 00:00:08
B 0.80 WL Water level, 10% of the vertical dimension 00:00:26
- 1.09 CM Cracks, multiple from 9 o'clock to 5 o'clock 00:00:36 3/2
f H Hole in drain or sewer from 11 o'clock to 1 o'clock: 00:00:51 UPO01X_0Oe 4
POSSIBLE REPAIR bc5ec2-70
73-45f7-84
S01 FM Fractures, multiple from 12 o'clock to 12 o'clock, start 00:01:10 UPO1X_41
79f33c-7a
94-48cf-8a
WL Water level, 5% of the vertical dimension 00:01:30
S02 D Deformed sewer or drain, 10%, start 00:01:31
LL Line deviates left: SLIGHT 00:01:32
295 FO1 FM Fractures, multiple from 12 o'clock to 12 o'clock, finish 00:01:53 412
2.95 FO02 D Deformed sewer or drain, 10%, finish 00:01:52 41/3
3.28 LR Line deviates right: SLIGHT 00:02:01
3.43 FM Fractures, multiple from 8 o'clock to 4 o'clock 00:02:03 412
3.43 WL Water level, 40% of the vertical dimension 00:02:05 UPO01X_5b
cc3133-30
77-4964-8
005828 - Keepmoat Ltd - Crabtree Lane 1




RAM Utility Solutions Ltd
3 Pitt Street, Widnes
Tel. 0800 999 7266
reports@ram-utility.uk

Section Inspection - 04/06/2024 - UP01X

Item No. | Insp. No. Date Time Client’s Job Ref Weather Pre Cleaned PLR
1 1 04/06/24 9:31 Not Specified No Rain Or Snow Yes UP01X
Operator Vehicle Camera Preset Length Legal Status Alternative ID
G.Smith OY22A0X Mainline 0.00 m Not Specified Not Specified
Scale: 1:50 Position [m] Code  Observation MPEG Photo Grade
4.44 XP Collapsed drain or sewer: 100% 00:03:10 UPO01X_d2 5
48183a-be
f2-40cf-9e
4.44 SA Survey abandoned: PIPE HAS COLLAPSED 00:03:45
Construction Features Miscellaneous Features
Structural Defects Service & Operational Observations
STR No. Def| STR Peak | STRMean | STR Total | STR Grade |SER No. Def| SER Peak | SER Mean | SER Total | SER Grade
6 280.0 154.3 685.0 5.0 4 4.0 1.8 8.0 3.0

005828 - Keepmoat Ltd

- Crabtree Lane




RAM Utility Solutions Ltd
3 Pitt Street, Widnes
Tel. 0800 999 7266

Utility Solutions reports@ram-utility.uk
Section Pictures - 04/06/2024 - UP01X
Item No. Inspection Direction PLR Client’s Job Ref Contractor’s Job Ref
1 Upstream UPO1X 005828

UPO01X_0Oebc5ec2-7073-45f7-8403-21ec87af57ab_20240604_ UPO1X_4179f33c-7a94-48cf-8a82-e2556515ddb4_20240604

093311_873.jpg, 00:00:51, 1.40 m 093351_814.jpg, 00:01:10, 1.71 m
Hole in drain or sewer from 11 o'clock to 1 o'clock, POSSIBLE Fractures, multiple from 12 o'clock to 12 o'clock, start
REPAIR

UPO01X_5bcc3133-3077-4964-8679-81de97dabb64_20240604 UP01X_d248183a-bef2-40cf-9ece-b15934del1512_20240604_

_093536_827.jpg, 00:02:05, 3.43 m 093654_879.jpg, 00:03:10, 4.44 m
Water level, 40% of the vertical dimension Collapsed drain or sewer, 100%

005828 - Keepmoat Ltd - Crabtree Lane 3




RAM Utility Solutions Ltd

3 Pitt Street, Widnes
Tel. 0800 999 7266
reports@ram-utility.uk

Section Inspection - 04/06/2024 - EX01X

Item No. | Insp. No. Date Time Client’s Job Ref Weather Pre Cleaned PLR
2 1 04/06/24 10:22 Not Specified No Rain Or Snow Yes EX01X
Operator Vehicle Camera Preset Length Legal Status Alternative ID
G.Smith OY22A0X Mainline 0.00 m Not Specified Not Specified
Town or Village: Openshaw, Manchester | Inspection Direction: Downstream Upstream Node: EXO01
Road: Off Crabtree Lane Inspected Length: 8.38 m Upstream Pipe Depth:
Location: Difficult access Total Length: 8.38 m Downstream Node: MHO3
Surface Type: Joint Length: Downstream Pipe Depth:
Use: Surface water Pipe Shape: Circular
Type of Pipe: Gravity drain/sewer Dia/Height: 450 mm
Flow Control: No flow control Material: Vitrified clay
Year Constructed: Not Specified Lining Type: No Lining
Inspection Purpose: Routine inspection Lining Material: No Lining
Comments: EXO01 is an excavation.
Recommendations:
Scale: 1:73 Position [m] Code  Observation MPEG Photo Grade
Depth: m
EX01
O 0.00 ocC Start node, other special chamber, reference: EX01: 00:00:00
EXCAVATION
] 0.00 WL Water level, 5% of the vertical dimension 00:00:07
0.50 LR Line deviates right: SLIGHT 00:00:09
’ 4.22 CCJ Crack, circumferential at joint from 9 o'clock to 3 o'clock 00:00:32 212
8.37 XP Collapsed drain or sewer: 100% 00:01:44 EX01X_9d 5
ed35e4-cl
0f-454f-a2
_8.38 SA Survey abandoned: COLLAPSED PIPE 00:02:32 EX01X_91
472800-c2
1d-4980-9

Construction Features

Miscellaneous Features

Structural Defects

Service & Operational Observations

STR No. Def| STR Peak STR Mean STR Total | STR Grade |SER No. Def| SER Peak | SER Mean | SER Total | SER Grade
2 165.0 20.9 175.0 5.0 1 1.0 0.1 1.0 2.0
005828 - Keepmoat Ltd - Crabtree Lane 4




Utility Solutions

RAM Utility Solutions Ltd

3 Pitt Street, Widnes
Tel. 0800 999 7266
reports@rame-utility.uk

Section Pictures - 04/06/2024 - EX01X

Item No. Inspection Direction
2 Downstream

PLR
EX01X

Client’s Job Ref

Contractor’s Job Ref
005828

Manchester off Crabtree Lane

Vitrified clay

EX01X_9ded35e4-c10f-454f-a2al-fa3eb9e97bb7_20240604
102543_161.jpg, 00:01:44, 8.37 m
Collapsed drain or sewer, 100%

nche r off Crabtree Lane

mm Vitr

ied clay

: .‘5&-’ il : Ty -
EX01X_c373¢107-d9d9-4575-a5f7-ale859chf025_ 20240604

102632_009.jpg, 00:02:32, 8.38 m
Survey abandoned, COLLAPSED PIPE

rcular 456mm Vitri

er off Crabt

.

P it

EX01X_91472800-c21d-4980-93ed-87aaela343d1_20240604

fied clay

ree Lane

_102627_716.jpg, 00:02:32, 8.38 m
Survey abandoned, COLLAPSED PIPE

005828 - Keepmoat Ltd - Crabtree Lane




RAM Utility Solutions Ltd

3 Pitt Street, Widnes
Tel. 0800 999 7266
reports@ram-utility.uk

Section Inspection - 04/06/2024 - MHO1X

Item No. | Insp. No. Date Time Client’s Job Ref Weather Pre Cleaned PLR
3 1 04/06/24 10:53 Not Specified No Rain Or Snow Yes MHO01X
Operator Vehicle Camera Preset Length Legal Status Alternative ID
G.Smith OY22A0X Mainline 0.00 m Not Specified Not Specified
Town or Village: Openshaw, Manchester | Inspection Direction: Downstream Upstream Node: MHO1
Road: Off Crabtree Lane Inspected Length: 5.67m Upstream Pipe Depth:
Location: Difficult access Total Length: 24.00 m Downstream Node: MHO02
Surface Type: Joint Length: Downstream Pipe Depth:
Use: Surface water Pipe Shape: Circular
Type of Pipe: Gravity drain/sewer Dia/Height: 150 mm
Flow Control: No flow control Material: Vitrified clay
Year Constructed: Not Specified Lining Type: No Lining
Inspection Purpose: Routine inspection Lining Material: No Lining
Comments:
Recommendations:
Scale: 1:208 Position [m] Code  Observation MPEG Photo Grade
Depth: m
MHO1
Q 0.00 MH Start node, manhole, reference: MHO1 00:00:00
0.00 WL Water level, 10% of the vertical dimension 00:00:07
[ F———__3.57 Sso01 DEEJ  Attached deposits, encrustation at joint from 9 o'clock to 5 00:01:00
o'clock, 5% cross-sectional area loss, start: CLOCKS VARY
=N 5.41 DEEJ  Attached deposits, encrustation at joint from 7 o'clock to 10  00:01:30 MHO01X_8f 3
. o'clock, 15% cross-sectional area loss 5b6865-c3
11
11 ca-404c-b
1 5.67 FO1 DEEJ  Attached deposits, encrustation at joint from 9 o'clock to 5 00:02:23 3
1 o'clock, 5% cross-sectional area loss, finish: CLOCKS
11 VARY
: : 5.67 SA Survey abandoned: ENCRUSTATION, SCALE 15% 00:02:24 MHO01X_bc
il c62be9-2a
1 e3-41de-a
11
11
11
11
11
11
11
11
11
[
11
11
11
11
11
11
11
11
11
11
24.00 End of pipe
MHO02
Depth: m
Construction Features Miscellaneous Features
Structural Defects Service & Operational Observations
STR No. Def| STR Peak | STRMean | STR Total | STR Grade |SER No. Def| SER Peak | SER Mean | SER Total | SER Grade
0 0.0 0.0 0.0 1.0 2 2.0 14 8.0 3.0

005828 - Keepmoat Ltd - Crabtree Lane




RAM Utility Solutions Ltd
3 Pitt Street, Widnes
Tel. 0800 999 7266

Utility Solutions reports@ram-utility.uk
Section Pictures - 04/06/2024 - MHO1X
Item No. Inspection Direction PLR Client’s Job Ref Contractor’s Job Ref
3 Downstream MHO01X 005828

MHO01X_8f5b6865-c3ca-404c-b066-ae3b44a98915_ 20240604 MHO1X_bcc62be9-2ae3-41de-a47b-d78b27a57ecd_2024060

_105605_389.jpg, 00:01:30, 5.41 m 4_105731_164.jpg, 00:02:24, 5.67 m
Attached deposits, encrustation at joint from 7 o'clock to 10 Survey abandoned, ENCRUSTATION, SCALE 15%

o'clock, 15% cross-sectional area loss

005828 - Keepmoat Ltd - Crabtree Lane 7




RAM Utility Solutions Ltd

3 Pitt Street, Widnes
Tel. 0800 999 7266
reports@ram-utility.uk

Section Inspection - 04/06/2024 - MHO1X

Item No. | Insp. No. Date Time Client’s Job Ref Weather Pre Cleaned PLR
4 1 04/06/24 11:03 Not Specified No Rain Or Snow Yes MHO01X
Operator Vehicle Camera Preset Length Legal Status Alternative ID
G.Smith OY22A0X Mainline 0.00 m Not Specified Not Specified
Town or Village: Openshaw, Manchester | Inspection Direction: Upstream Upstream Node: MHO1
Road: Off Crabtree Lane Inspected Length: 5.01m Upstream Pipe Depth:
Location: Difficult access Total Length: 24.00 m Downstream Node: MHO02
Surface Type: Joint Length: Downstream Pipe Depth:
Use: Surface water Pipe Shape: Circular
Type of Pipe: Gravity drain/sewer Dia/Height: 225 mm
Flow Control: No flow control Material: Vitrified clay
Year Constructed: Not Specified Lining Type: No Lining
Inspection Purpose: Routine inspection Lining Material: No Lining
Comments:
Recommendations:
Scale: 1:208 Position [m] Code  Observation MPEG Photo Grade
Depth: m
MHO02
MH Start node, manhole, reference: MH02 00:00:00
WL Water level, 5% of the vertical dimension 00:00:07
WL Water level, 10% of the vertical dimension 00:00:21
L LL Line deviates left: SLIGHT 00:00:22
11
11
11 SC Pipe size changes, new size(s), 150mm high 00:00:22
11
11
: : So01 DEEJ  Attached deposits, encrustation at joint from 3 o'clock to 6 00:00:33
i o'clock, 5% cross-sectional area loss, start: CLOCKS VARY
11
1 LR Line deviates right: SLIGHT 00:00:40
[
11
: : DEEJ  Attached deposits, encrustation at joint from 12 o'clock to 12 00:00:57 MHO01X_7 3
11 o'clock, 15% cross-sectional area loss 07ffdc7-f1
1 86-42af-b5
. FO1 DEEJ  Attached deposits, encrustation at joint from 3 o'clock to 6 00:02:15 3
. o'clock, 5% cross-sectional area loss, finish: CLOCKS
L VARY
1 SA Survey abandoned: ENCRUSTATION,SCALE 15% 00:02:17 MHO1X_6
11 84ee632-c
1 a36-4d4a-
11
[
11
[
11
11 X
L1 24.00 End of pipe
MHO1
Depth: m
Construction Features Miscellaneous Features
Structural Defects Service & Operational Observations
STR No. Def| STR Peak | STRMean | STR Total | STR Grade |SER No. Def| SER Peak | SER Mean | SER Total | SER Grade
0 0.0 0.0 0.0 1.0 2 2.0 2.4 12.0 3.0

005828 - Keepmoat Ltd

- Crabtree Lane




RAM Utility Solutions Ltd
3 Pitt Street, Widnes
Tel. 0800 999 7266

Utility Solutions reports@ram-utility.uk
Section Pictures - 04/06/2024 - MHO1X
Item No. Inspection Direction PLR Client’s Job Ref Contractor’s Job Ref
4 Upstream MHO1X 005828

off Crabtree Lane

mm Vitrified clay

MHO1X_707ffdc7-f186-42af-b54b-9dd9e84b2793_20240604 _ MHO1X_684ee632-ca36-4d4a-974c-0a5df5008eea_20240604
110601_419.jpg, 00:00:57, 4.39 m _110802_901.jpg, 00:02:17, 5.01 m
Attached deposits, encrustation at joint from 12 o'clock to 12 Survey abandoned, ENCRUSTATION,SCALE 15%

o'clock, 15% cross-sectional area loss

005828 - Keepmoat Ltd - Crabtree Lane 9




RAM Utility Solutions Ltd

3 Pitt Street, Widnes
Tel. 0800 999 7266
reports@ram-utility.uk

Section Inspection - 04/06/2024 - MHO02X

Item No. | Insp. No. Date Time Client’s Job Ref Weather Pre Cleaned PLR
5 1 04/06/24 11:15 Not Specified No Rain Or Snow Yes MHO02X
Operator Vehicle Camera Preset Length Legal Status Alternative ID
G.Smith OY22A0X Mainline 0.00 m Not Specified Not Specified
Town or Village: Openshaw, Manchester | Inspection Direction: Downstream Upstream Node: MHO02
Road: Off Crabtree Lane Inspected Length: 41.31m Upstream Pipe Depth:
Location: Difficult access Total Length: 41.31m Downstream Node: MHO3
Surface Type: Joint Length: Downstream Pipe Depth:
Use: Surface water Pipe Shape: Circular
Type of Pipe: Gravity drain/sewer Dia/Height: 225 mm
Flow Control: No flow control Material: Vitrified clay
Year Constructed: Not Specified Lining Type: No Lining
Inspection Purpose: Routine inspection Lining Material: No Lining
Comments:
Recommendations:
Scale: 1:280 Position [m] Code  Observation MPEG Photo Grade
Depth: m
MHO02 0.00 MH Start node, manhole, reference: MH02 00:00:00
0.00 WL Water level, 5% of the vertical dimension 00:00:06
0.82 JIN Junction at 10 o'clock, 150mm dia 00:00:33
| L7
3.35 CXI Connection defective, connecting pipe is intruding at 9 00:01:05 3
A’ o'clock, 150mm dia, intrusion: 15%
6.39 JIN Junction at 3 o'clock, 150mm dia 00:01:34
6.39 CLJ Crack, longitudinal at joint at 12 o'clock 00:01:45 212
V 4
ANE 13.01 INC Junction, closed at 9 o'clock, 150mm dia 00:02:27
’ B 13.69 JIN Junction at 3 o'clock, 150mm dia 00:02:48
15.82 WL Water level, 10% of the vertical dimension 00:03:05
AN
18.04 WL Water level, 5% of the vertical dimension 00:03:17
20.10 JIN Junction at 3 o'clock, 150mm dia 00:03:36
20.18 CMJ Cracks, multiple at joint from 9 o'clock to 2 o'clock 00:03:56 3/2
L 22.95 CMJ Cracks, multiple at joint from 7 o'clock to 5 o'clock 00:04:17 3/2
- 30.50 JIN Junction at 3 o'clock, 150mm dia 00:05:03
31.69 JIN Junction at 9 o'clock, 150mm dia 00:05:32
005828 - Keepmoat Ltd - Crabtree Lane 10




RAM Utility Solutions Ltd

3 Pitt Street, Widnes
Tel. 0800 999 7266

reports@ram-utility.uk

Section Inspection - 04/06/2024 - MHO02X

Item No. | Insp. No. Date Time Client’s Job Ref Weather Pre Cleaned PLR
5 1 04/06/24 11:15 Not Specified No Rain Or Snow Yes MHO02X
Operator Vehicle Camera Preset Length Legal Status Alternative ID
G.Smith OY22A0X Mainline 0.00 m Not Specified Not Specified
Scale:  1:280 Position [m] Code  Observation MPEG Photo Grade
H—0 3292 (o{oN] Crack, circumferential at joint from 8 o'clock to 2 o'clock 00:05:51 2/2
’ 36.55 ccJ Crack, circumferential at joint from 6 o'clock to 8 o'clock 00:06:16 212
37.13 CcCJ Crack, circumferential at joint from 6 o'clock to 9 o'clock 00:06:27 212
LR Line deviates right: SLIGHT 00:06:28
WL Water level, 25% of the vertical dimension 00:06:35
LR Line deviates right: SLIGHT 00:06:36
CMJ Cracks, multiple at joint from 10 o'clock to 2 o'clock 00:06:45 3/2
CMJ Cracks, multiple at joint from 10 o'clock to 2 o'clock 00:07:05 3/2
CM Cracks, multiple from 9 o'clock to 3 o'clock 00:07:16 3/2
WL Water level, 20% of the vertical dimension 00:07:21
WL Water level, 10% of the vertical dimension 00:07:25
REM General remark: LINE ENTERS MHO3 AT HIGH LEVEL 00:07:48
MHF Finish node, manhole, reference: MHO3 00:08:13
Depth: m
Construction Features Miscellaneous Features
Structural Defects Service & Operational Observations
STR No. Def| STR Peak | STRMean | STR Total | STR Grade |SER No. Def| SER Peak | SER Mean | SER Total | SER Grade
9 80.0 5.8 240.0 3.0 10 2.0 0.3 11.0 3.0

005828 - Keepmoat Ltd - Crabtree Lane
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RAM Utility Solutions Ltd

3 Pitt Street, Widnes
Tel. 0800 999 7266
reports@ram-utility.uk

Section Inspection - 04/06/2024 - MHO3X

Item No. | Insp. No. Date Time Client’s Job Ref Weather Pre Cleaned PLR
6 1 04/06/24 12:19 Not Specified No Rain Or Snow Yes MHO3X
Operator Vehicle Camera Preset Length Legal Status Alternative ID
G.Smith OY22A0X Mainline 0.00 m Not Specified Not Specified
Town or Village: Openshaw, Manchester | Inspection Direction: Downstream Upstream Node: MHO03
Road: Off Crabtree Lane Inspected Length: 11.61m Upstream Pipe Depth:
Location: Difficult access Total Length: 11.61m Downstream Node: MHO4
Surface Type: Joint Length: Downstream Pipe Depth:
Use: Surface water Pipe Shape: Circular
Type of Pipe: Gravity drain/sewer Dia/Height: 450 mm
Flow Control: No flow control Material: Vitrified clay
Year Constructed: Not Specified Lining Type: No Lining
Inspection Purpose: Routine inspection Lining Material: No Lining
Comments:
Recommendations:
Scale: 1:101 Position [m] Code Observation MPEG Photo Grade
Depth: m
MHO03
O 0.00 MH Start node, manhole, reference: MHO3 00:00:00
0.00 WL Water level, 5% of the vertical dimension 00:00:09
11.61 MHF Finish node, manhole, reference: MHO4 00:01:25
MHO04
Depth: m
Construction Features Miscellaneous Features
Structural Defects Service & Operational Observations
STR No. Def| STR Peak | STRMean | STR Total | STR Grade |SER No. Def| SER Peak | SER Mean | SER Total | SER Grade
0 0.0 0.0 0.0 1.0 0 0.0 0.0 0.0 1.0

005828 - Keepmoat Ltd

- Crabtree Lane

12




RAM Utility Solutions Ltd
3 Pitt Street, Widnes
Tel. 0800 999 7266
reports@ram-utility.uk
Section Inspection - 04/06/2024 - MH04X
Item No. | Insp. No. Date Time Client’s Job Ref Weather Pre Cleaned PLR
7 1 04/06/24 12:22 Not Specified No Rain Or Snow Yes MHO04X
Operator Vehicle Camera Preset Length Legal Status Alternative ID
G.Smith OY22A0X Mainline 0.00 m Not Specified Not Specified
Town or Village: Openshaw, Manchester | Inspection Direction: Downstream Upstream Node: MHO4
Road: Off Crabtree Lane Inspected Length: 22.95m Upstream Pipe Depth:
Location: Difficult access Total Length: 22.95m Downstream Node: MHO05
Surface Type: Joint Length: Downstream Pipe Depth:
Use: Surface water Pipe Shape: Circular
Type of Pipe: Gravity drain/sewer Dia/Height: 450 mm
Flow Control: No flow control Material: Vitrified clay
Year Constructed: Not Specified Lining Type: No Lining
Inspection Purpose: Routine inspection Lining Material: No Lining
Comments:
Recommendations:
Scale: 1:199 Position [m] Code  Observation MPEG Photo Grade
Depth: m
MHO04
O 0.00 MH Start node, manhole, reference: MH04 00:00:00
0.00 WL Water level, 5% of the vertical dimension 00:00:08
21.74 cCcJ Crack, circumferential at joint from 9 o'clock to 3 o'clock 00:01:59 2/2
22.95 MHF Finish node, manhole, reference: MHO5 00:02:13
MHO05
Depth: m
Construction Features Miscellaneous Features
Structural Defects Service & Operational Observations
STR No. Def| STR Peak | STRMean | STR Total | STR Grade |SER No. Def| SER Peak | SER Mean | SER Total | SER Grade
1 10.0 0.4 10.0 2.0 1 1.0 0.0 1.0 2.0

005828 - Keepmoat Ltd

- Crabtree Lane
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RAM Utility Solutions Ltd
3 Pitt Street, Widnes
Tel. 0800 999 7266
reports@ram-utility.uk
Section Inspection - 04/06/2024 - MHO5X
Item No. | Insp. No. Date Time Client’s Job Ref Weather Pre Cleaned PLR
8 1 04/06/24 13:07 Not Specified No Rain Or Snow Yes MHO5X
Operator Vehicle Camera Preset Length Legal Status Alternative ID
G.Smith OY22A0X Mainline 0.00 m Not Specified Not Specified
Town or Village: Openshaw, Manchester | Inspection Direction: Downstream Upstream Node: MHO05
Road: Off Crabtree Lane Inspected Length: 5.92m Upstream Pipe Depth:
Location: Difficult access Total Length: 5.92m Downstream Node: MHO06
Surface Type: Joint Length: Downstream Pipe Depth:
Use: Surface water Pipe Shape: Circular
Type of Pipe: Gravity drain/sewer Dia/Height: 450 mm
Flow Control: No flow control Material: Vitrified clay
Year Constructed: Not Specified Lining Type: No Lining
Inspection Purpose: Routine inspection Lining Material: No Lining
Comments:
Recommendations:
Scale: 1:52 Position [m] Code  Observation MPEG Photo Grade
Depth: m
MHO05
O 0.00 MH Start node, manhole, reference: MH05 00:00:00
0.00 WL Water level, 5% of the vertical dimension 00:00:09
’ 3.20 Sso01 LR Line deviates right, start: GRADUAL 00:00:42
5.92 FO1 LR Line deviates right, finish: GRADUAL 00:01:22
5.92 REM General remark: FRIDGE DOOR DOWN MHO06 00:01:23
MHOG 5.92 MHF Finish node, manhole, reference: MHO6 00:01:25
Depth: m
Construction Features Miscellaneous Features
Structural Defects Service & Operational Observations
STR No. Def| STR Peak | STRMean | STR Total | STR Grade |SER No. Def| SER Peak | SER Mean | SER Total | SER Grade
0 0.0 0.0 0.0 1.0 0 0.0 0.0 0.0 1.0

005828 - Keepmoat Ltd

- Crabtree Lane
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Land off Crabtree Lane, Manchester /-\

Drainage Management Strategy

CONSULTING ENGINEERS
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Land off Crabtree Lane, Manchester /_\
Drainage Management Strategy
BETTS HYDRO

CONSULTING ENGINEERS

APPENDIX L: PRELIMINARY DRAINAGE LAYOUT

This page has been left intentionally blank.

HYD1015_CRABTREE.LANE_DMS



\ vwm.wmx v&c‘\
e
&
M,NW.N@A
AOVW WGG | // - [9AS] LISAU| UOIDBUUOD pasodold
(AeAIng 0dO] WOoI4) QOVW 080" L/ :I9AS| HBAU|
(AoAINg 0dO] WOIH) AOVW 891°08 :|9A8] IOA0D

'ssodAg UIBJSDT UIYLIM JOMBS JISIOM PaUIqUIOD
Buljsixe ay} ojul pasodolid sI UoIOdBUUOD Y

v@%@

JIOMIBU JISJOM ©DDNS BY} O} ‘SUIDIP-IBPUN DIA
‘2IN}ONUIS-gNs 8yl ybnouy} paASAUOD §I JJO-uny
‘PUNOIB O} AjJO8lIp 81DI}|Ijul O} J8JPM BUIMO|ID
1ON aInjonuisgns paul Algoauiiadull paxjuny, 589208
AR
Y

(Buysixa/1069) uolddUUO) 1P M [n04 pasodold

D YLM S|goawiad ag 0} Sl 92DLNS 8IN}DNILSs dY|
“(4opiuuis 1o yoydso snolsod / Bulapnd

8/188C ¥¥¢ 10494940

3N"02°$9)PIDOSS-sHagBsaUINbus /\
ATZ GHD "@AIysjull{ ‘PUD|OSS POOY YSIOM ‘suldg WIoS YSIOW PIO £- 9
g 0L O xx  xXx XX 139 XX QZTHWY
JequinN  cdidsig  adAL [9AS7  BwWNOA uBbuo  joslold
et ON BUoig ON dor "SUOIHIPUOD BUPIOM 8J0S 8INsUd O} AIDSsadau
AIDUIWISIg 80 ADW SiIBPIACID ALljILN YLIM UOILDUIRIO0D
T o1 BUMDI "UOILONISUOD BuuNp pajoalold pub payiow a9
(v Q@w :a10Q Y :Aq pessod - :AQ pexo8yD dD Aqumoig U_Dor_m mmnu_\/.h@m __O UCO ﬁu@._._DmCOO @Q ._.mDE CO_Q
OV 10 0215 [OUIBLIO Sy 10} 006: | ors SOl|ILN PBJIDIBP V "8IS 8y} Uuo E\mmmgo_ 210 ‘saul|
19}OM PUD [ODU}OSIS BUIPN[OUL ‘Sal|IN BulsIx3 L 3O0[q) UOIONIISUOD S|gpauIad 8q SADMSAL(Q
_ SN Q PaIDYS 8 S10ALd 8y} oy} pasodoud si }|
"SSU PBIDIDOSSD AU B1PBIIW Bulopyng a|gpawidd pasodoid | &
PUD 8IN}ONILSIUl BUluIDWSI AUD O} 82UDgINSIP S 90
= .
\ ‘ ces €90
it A
dwns WwwQGy 9ADY 0O} JIdyoinD e ” = @@ & ; @
28y S & N
Zof ) m/%%
8S © SAIOA UIN}SI-UON UHIM PDBHIL ©Q Of T @ oo.mw E 290 B \ @
AOVW 69/°8L - 8S © HOAUL YTT @ @ & N\,
(W810'9) 0S1:1 ® PIO| 8S O} HAYD{PD Woly odid Y17 e 46925 o Yo & 190 N o
AOVW ¥66'8/  HAYDIOD @ HoAUl YT e . ! @/
Bor % /
|OOY< adid @ooe lbus OTH - O 8%% 2 N
QOVW PP 6L 8S ® [9AST JOIDM JAQE ® o0 X N 5 —.
AOVW 0G/°6/ - HAYdioD ® HeAul OTH e €90 o S 650 & & | , .. |
e VA , ST : @ , 8 |
05228 14| P @@mmo NN L0649 joyubw Bulisixe ; ., 2N ‘ \
e Ve , moow \ SN ‘Juiod eBi1pyosip |Noy pasodold sy o) 1D ‘ .
N @ ,, _ @@@mo N s|loyupw Pasodoid WOl 81D SHIOM UOISIDAID i YK o ) o
10 ‘ a/@ pasodoid sy} ‘SIomas pauIquUUIOD BUliSIXe y /
@ @ s Y By} ,dn-gnub, *g JISAID O} SHIOM GQ| UOILDSS V|: / ) )
/ @md@@ K X . \ | -
@ L moow OREK Q 3 / SHIOM UOISIDAIQ 1I9M3S G| UOIOSS o (R , : .
> 50 & s Yy B, 0N < |
- N @ \ }, S L
: : , 9 A2 > X
00,3 78" % /\/\ S @,g.\ S ~ .
\ K A s,
\ <0,. N\ ; N\ %3 2 iy
N S 28808710 D
{ S €0 ¢ \

\

\

INOADT abpUIDIg UIDW
y0| UOOSS
‘o BumIq usAaid 0} Usp} g PINOYS sainspawl
ajpudoiddy *suoljoauuod AopB9| IO s8N0l
abpulnIp palluapiun Jo AlIQIssod ay4 JopIsuod
19458YoUBW PINOYS SSILIAILDD UOIIDNISUOD ||V “8IN}DNILSOIUI
‘aun valqID o~ YoNns AUD JO UOILPUOD PUD ‘UOIIDD0]
‘9oUuasaId By} WIJUOD Of UusypUBPUN 8Q \/
ol poolold N , >
PINOYS ‘ABAINS A1DD O pup Buiddow |DDLIOLSIY //
Buipnioul ‘uolipbblisaAul ybnoloyy v “juasald aq T
0l SIOMBS UMOUMUN IO pBuUopUDgD 10} [plIUSIod S
SI 949y} ‘OsN |PUISNPUI JBWIOJ S,8}IS Y} UBAID /
SI9MaS pauopubpqy |pyudjod //
/ MEBU (wg109) 0z1:1 ® Piol HdUD0D 0 g5 Woy adid OTH »
X dOVW 0086 -85S © HoOAUI OTH @
//
~ uIn}aY |9A3T MOT-MO|4 IDAQ |9A3] YBIH
Do :w.WmWA
/ ¥29'8/ 11l
% "W 00°08E~ - POpPIAOId BWN|OA S0DIOIS e 78
. o 94
POWINSSD OLDI PIOA %56 o T ) .
W 0°'0G¢~ - Paly uo|d L 2810 400\ CWN - N
'SOUUO} 71> e Ty ,
SSOW S|DIYSA UM SHIDd J0D 10} W0/ o . T - BN @ mww
"SPBIO PEADISPUD| JO) LULWQOL e m\/ T somww.w ) @
- Uidep JOA0D WNWIUIN e 1 P 2810 ks & vs0
* £09- €eg'8L /I CYE ,, ‘ & @ moow ) ~ oy
sl ) v/9T8/1D 08828 Y S \ )
) Ss 0 ; K €50y 2 ‘o4
ool sy — @ . QLS >
» R &, R
950 ;ﬂ, ¢80 %,.
LS Ny &
ss0 , : 50 N o 4 2 N
&Y. mww 4 & N : b _08STLI] .
/, @ Y , S \ v00 L > TT1°0810
, 09°¢8 14 8 € O @ S 3 B \% 4 7069 oo
0 \ @ ) ool 18 134 N\ ¥ B a o
V4 @ @ moow @ € @@M@ % . N p&%\\ h\ / 5 \ 30N MO e -
;, ] & <00 @ I 35308 %M\ma% Vi v 588'8. I
, > m&ﬁ\\ N ¥ J zwn-_&.wm‘ oMm_..__m

LE
900 &) ;

P :$921AI9S/aInonyspyu| Buysixy
‘uondnusip \
\ T
s No owxo\_ 20 ,,\\ ‘ /,//
§ £
,”\ //
/
"Wy X WG'0 X WO | = 8zIS Jun (19D d|PuIs
(paroiddp uojiwis 1O [[820NDY UIADA)
‘SjUN dasap WWQQY JO SIAD| "oUE e
WW%W@A / ,\,,
| / /
/ / Eﬁ@v_ > . .
W G'8y ¢ ‘P3IY AN N
dA

— l(* — 1o abpwpbp jusaalid o} saulepInb a2o1100Id Jsaq
MO0} }SNWU UOILDADDIXS PUD ‘SSINLONILSDIIUI 9SBYL
OJOUBLO BUMBI] IDBU BUPLIOM UBUM PasIDIBXd 8q SN UolNDD o
hoisu wornay 'SII}ep 858y} WIUOD O} palinbal st ASAINS ALDD " ou, ;
A8 sI0jeq o10a | HoW V "P8UUSA AN} USSJ JOU SADY SIOMSS BUlSIXS Mg ,/ J
dD JusliD oy onss| ISl ST 60VT v JO UOlJIPUOD puUb \L._Q@_O ‘UoIID0| JoPXd BY] \_ \,\
d0 (304 04 paBubyo o) pajopdn SYIOM [PUIBIXT  §ZT0LZ0 9 \ :SUOLD D07 PuD syydaqg 1OMaS N
"SYS1 8B 0} paAojdws "WIBJSAS ]
9Q ISNW ‘AIDSSOD8U BI8UM JUBWISDIOUISI 9y} JO UOHIPUOD |[OISAO 8y} PUD ‘sUoIsusWIp T~
Jupg BuipnDUl ‘spoylaw Buiom Jedoud s|oyupw ‘sisjowpip adid ‘S|oAS| JUSAUI /
JusuUDqUIS 8y} Jo uollostold pup ‘ebpdass ‘SJOAS| JOA0D BUIISIXS 8y} WIIJUOD Uy napun %Q
| 1o}oMm IOy [pIpUSLOd ‘SYSU AIGDIS JBPISUOD PINOYs| | Ueaq 8ADY (ALDD) SHOom uolbbiseAul eBoulnId S
abueyo aiojiay) Aew pue AjpAnoadsal 1ouno [DUDD By} JDBU SBIHIAILDD UOIDNIISUOD) "8IS 8y JO &aeoﬁ . /
. K)
>hwnwo%wﬂwcm““wﬁ%>ﬂwww_“_%u %cmm_“%m%m_gﬂm__“mmﬁ_uﬂomc%%wy Aippunog uleypou ayj Buojo jussaid s} |oupd v Aiinbus juswdojersp-aid O \_.,,s@mmwf // ( AOVW 008 6L = |2AST JSIOM UOLDAILDY
: : : :Joup? 3y} o} jJuadp[py HIOM| | JO HOd SO Uoud JsNILISARY B [PUDD 8 V4T ‘SOMIN Ay T Ny dOVW 0£6'8. 11l
P3LIUN YHM PBULIJUOD 80 SN JISAIND JISJOM qovW Sz4'z8 11D
. . .. . \ ,,;
+2£OLOB1D ©Q ADW S|OA9) “HHOAIND 8y} Jo AjuBajul 920 NS BUISIXS 8y} OJUl 128UU0D O} [PACIdAY "WIBJSAS NEe) Stz .
mmmwb\ﬂwMwwm_wﬂwwﬁﬂmww wmmhomw%wn“wocm%%ooo ay} pup |puuosiad pionBajos of 9o0|d Ul g SY} JO UOHIPUOD [IPISAC Sy} pUD ‘sUcisUsWIp U an
L B 1 ‘ . | L ¢ 0'08E~ :BWINIOA
10 s1U10d Posodoid 10 SBAS] LIBAU] - INVLIOdWless \ 1SN SYIOM AlpJodwa) PUD SaINSDBW BAIL08]01d . s|oyupw ‘sisjowpip adid ‘S|oAS| JUISAUI s|19D 96p10yS IDIN|I2D dulj-}O pasodoid Nl 09| wdoq
*AHIQOISUI 1O ‘ssaibul Jajom pajoadxaun Jomjau ‘SIOAS| JOA0D BuUlisixe Sy} WIJUOD Us3opspuUNn Zop s, FI019Q 9BO1045 IDINISD
*oBDWDP [DINIONILS PIOAD Of UuolNDD ypm| | odid pasodold Sy} UIYHM S|9AS| JBjoM Pa}oINWIS u2aq SADY (ALDD) SHOM UoLLBISOAUI 8BDUINIC SJUBWIBINbOI/SIOIeP el A N
P99201d PINOYS LISAIND SY4 JOSU UOIDNISUOD| | 8 [9AS] UOIDSUUOD [0} 4IS/S|9AS| Posodoid WOy $51n100JNUDW mm_ogo_ﬁm.;o_:__mm.u 005 _ e
§20Z AIDNUDF Js| WOy 910843 JO UOIJDADDXT "UOHIPUOD PUD SNJDJS S)I S{UIDIISUOD O} SNP S|PIA fOU S| Ulsog /puod o ‘Ainbug juswidoleasp-aid L JO PP SO SBIIN . Liges W odg 1
spIopuns DGHN i = HP P HO4S SH ’ N |22 JO WIDBIS UMOP puUD dn [Zo: 09°¢8-10 WA
BUILWIBLBP O} U pBPUN g JSnw suolpbljsaAull | SO YONS SINi0S UOHDNUSHO P3SOQ SdNS UsaI9) v P34UN YHM PBUWIIJUOD g JSNUU JIOMISU JIOMSS 0BID0| JUSA Iy PUD doi] IS WWIOSH &4 JUSAIIY H ol ‘ vl \
apudoiddy "8SIN0DIS{DM PBLISAIND D "JuaAe abuoyD PaUIqUIOD Bulisixe Sy} OjUl JOBUUOD Of [PACIddY . . ,, 2000 2
“JosuIBUS BIPWIND %SY+IA00L: L @Yt BUIAISS §||90 UoIDNUBLID ;
0} payiodal g o} seloupdalosip AUy "9lis UO JUSUWLSIUSUWWOD SIofls |y} @C_mmO.hO HOAINS © {PU} _O_.—Cm._OO_ steleyl ' 10 %5¥ ~ 001-1 \M_.— L I N 6 H SS90V SoUbusuIbW y/ \ 50/ : @v@@v 00G718 144| ™
0} Joud 10§2DUOD AQ PBWIUOD &G O} S8DIAISS punoibiopun Iy | :9SINOJISIOM PIBHSAIND |PIIUSO IDSN SHIIOM SUIIUO-}O YIIM IAQE:| 10} 1100 O} PBUDISSP W@A\ RS 2%/ 00€°¢8 144 ,;
usaq spy Jiomlau adid JIajoM 820UNS BY] (Buisix - @5 WWISZZ) AOVW 080°ZZ (1) 19AS] oAU 5697 1] W0, 6C°G8 71D 4% % ,,
ERIYER sBUILIOM (pasodosd 1278110 e ol 5 60HWO~ €069 NM
“BIP SID}O UOHDNLSUOD) _ ® EC\_OW _.v DO(E Om 1°// Al__v _®>®|_ oAUl % r- 1O —{OMO —=OMO mmmDMO ——DMO mmDMO mmDMO MO =DM MO Mo MO mDMO mmDMO =DM =) ¢ 0 ﬁ/ & \,\,\n&? >
POOY 885 UOILDWIOUI [DUOIHPPD 0} - ‘PapIAcId &g Of SI pUNOLNS PUD . . : . 3< N : . == =00 —OMO —DMO —DMO —f=DMO 0N D +OMG o <
oG B18IOUOS 7 SIS D POABIYOD 54 JOULDD SIU} SIBUM JEAOD W9'Q 40 *SPIDPUDJS AJBJ0S PUD Yioay Yiim aoupidwod| | (Bussixd - @ wwo09) dOVW 0z9'v/ :(11) 1I9A97 JaAul AOVW 89%°081 :(1D) [oAa7 18A0D | [N @osy R Ay &
LNWIUIW D Ujim pUNO.INg pub psg JOINUDIS 4 55013 89 0} sAog bupyod 2INSUS O} PUD 8IN}DNIISDIUI SBDUIDIP (pesodoid - @ LILIOOE) AOVW 91678/ (1) 1I9Ae7 Ag L0469 19y HW [l Foggutaaintyy 620 [ ot I k,/m B O one
10D / SADMBAUP 10 SDBI0 PadDISPUD| JSPUN PBIDIO| SIOMSS DDA T : : . . w =) 050 5 5 ) [ ] - ogg 620 o0 /\,\//@\\« N
uo syopdwll 8sI9APD AUD JuaAald o} palinbal AOVW 0£6'08 :(1D) 19A87 19A0D Slpz e /. = 7 ey »pm@kk
. . . I v N .
D1 UOLDASUOD POOY 595 LOOLLIOJUL PUOLIPPD _o#.um_osmm SI UOILDUIPIO0D J8d0old SOalb Jsu pool} [pljuajod €069 }9d HW :9|OYUDW Sallljiin paliun Bulsixy \ M ] wah0g _ @ @ 050 620 @ @ N ;,&Q o B 0z.'82 I
04 0} S PUNOLING PUD Pag 848I0UOD) 7 SSPID D POASIYID 8q JOUUDD @C_U_OZO pup s81N0J MO|J @CE&XO @C_C_O.—C_OFC \J\/ \ ! Iy ,, N % N R m ._Q\,/Uw‘é ‘Juswdoljeasp pasodoud ay) JO 1od sp usypuspun
SIU} ©ISUM “JSAOD W' | JO WINUWILILI D UjIm PUNOLINS PUD Pg JOjNUDIS ‘JOJOM S2DJINS JO JUSWISBDUDW 9)0S BU) :9|oyupW 8bupyosiq pesodold "8IS 8y} JO AlIopunog uisaylinos ayj o} Jusopblpo ( ) 5, S /@ ool : af E, 1D S XK1 e op AP SHIOM UOISIDAID PUD PBUOPUDD 8Q IoMSS
S SSD|D 89 O} SPPOI BPANd / Pa}dopp JIopuUN PBJDIO0| SIOMSS DJOALd | . ¢ ) VWmX w / 196778 11D 0§5°¢8 144 T\ 14 . X
2INSUD JSNWU SHIOM SBDUIDIP PUD UOIDNISUOD P}020]| (1049 424 HW) 1oM8s sallljiin pajiun ~ g o~ ) O 00728 1L 57¢q -] . pPauIquiod Bulsixs o Yious) siy} joy} pasodoud s ||
dNNOHANS ANV ONIad3d IV "SYSL POOJ} JOIOM S20INS S|QDLDA SOY 84IS 8Y] "BlIs Y} ojul yinowieq BulisIxe 8y} O} paloalIp 8q [|IM 84S Y} WO} JISIOM o M ,\\/\E | af @ i R L~ VN T ) vw%\.\ st ! g9
"BIp s|ole@ UolONISUOD oBpuInIg 885 UOIDWIOUI [OUOHIPPD “.—CwEmeCUE I9]JOM ©0DJINS $SOW WIBYINOS Sy} UIYHIM PB100Q]| Amomo 49y _._<<v N0} Sy} C»___OOE_O@QW "2INJONISOIIUL JIOMSS @C_.—m_x® 90 \a b %m@ @ s 610 0€0 - / ~ ; \a%nnuﬂ T J i 820 ¢ R - x\,%w R a SOO Y 07608 110 PaHSAIQ 99 O} SI9M3§ paulquio) mC_._.m_Xm
c%m%m_ﬂww_mm%%c_ﬁ_ﬁwwmmwm@w,__ﬁw%mwﬂo&oﬁﬂM_MM z HOAINS JojoM SOD4NS BUSIXS U o4l SBIDYDSIP| 8y} ojul }o8UL0D O} paubisep | jusuidojarep au) "ADUBAQ §49 8 ASAINS 5 w , \\ e o o (5= gl 00£'¢8 144 j = P o | k. 9. £0e wolg 9AS7 [I8AU| UOIIDBUUOD Pasodol
. . T . ‘pajusws|dwl 89 PINOYS M Blis JuBWIdO|SASP Y} WOJ JIS}OM 9DDLNS o} jomjau sBpUIDIP JojoMm [No} pasodold ay] HOAIND - 000Z-Y-3T-MNH-1 607 o 80 - . @ f%%,_.ﬁw s g rr 8l x_x\/ikr | Ry LT m»nmu\“:mw_%owm_g_m_ EM_U Qm<8+omo.§ m.wmw/m_ t®>Cn__
. J , S / ‘18 BN ) o - ! .
DS seINsLaW SA108}01d ajpudoiddo pup ‘ofs-uo :61q 285 ! / g ol 0 O 0£0 - A y 3 - POLI8 V- AN oot L o 90180 G -
90 0} sIeqUIPYD UKD / S9lOYUDW 8jpAId BU} Ul sAoIpYODg | : : : AB 6 op > ,, O, ;& T S 00 IS 4 Z, (AeainS 0do] Wol4) AOVW £48°08 :|9AS] JBA0D
PONIOW AlIDSID 8 JSNW SODIAISS PaljIUSPI AUY 19|PM 30DbJNng - Ab3}PJIS Sbbuipig 19}pM |nod - ABajpls abpulpiq s & & / 7Ly 1 . 00 ] ]y 00 A \ , @ A , @ g 21®) Foogas
HOUISVE. | "SUOUDOIINLILIODS[D} PUD “AlidloBS 'Ielm ‘DB "UOIPUOD LR | e %2 ne A S s oy b ) e S S 'SUDT SOLGDID UILM |
"paDIOJUIBI 5 O} SBULI JISGUIDYD S}9IOUOD D3I Buipn|oul ‘sallljiin Bulisixa 81020| O} PaIONPUOD |0JBUSB pUL DIP SjoYULW 7 R Joatbzazing 0 AL f R 10 ey, ® 220 0S/°18 144 \ ! 03e'8/ 1l HBAIND Buljsixe ay} ojul pasodoud s co:omccoo.<
‘ . : — leezo B panngsy, : 1€0 : L)) T 9Py OBl 220 5 5 - T . o ]
718 L se1qbL ‘Z00z:suouDInBaY BUIPINg 2q Jsnw ASAINS cO:U@EW mo_mc@m SAIsUSYaIdwoD O_W®Q_o_ m_M>®_ HBAUI ‘S|9AS| JOAOD mmx% 2 i oo \ G : @ . R = E 800 e i 09 18 :10
1O H LD UM 9D2UDPIODDD Ul Pazis 87 Of |1V “§ 1Y 9ppIB 8 Adw D ‘UOIIDADDIXS AUD BUIDUBSWWOD 810J8 UILSIXS ‘AJIAIFOBUUOD SUIWISLS / s : @ T s WK 8 umoudun X3
spaID PadDISPUD| ISIUM ‘Gz 1 g OPPRIB 80 O} SOALP PuUD spaio Bupuod h . +o8 13! HAL : +op 9 3 ! N . 0598 13 Lv0 - I k L4 ez0 @@@@ @@@ @ @ n. ¢ AOC_._.m_Xm\mOOQV uoloauuU0 I8IPM 93DJUNS UOmOQO._n_
JDD Ul SIDA0D S|OYUDW "doap WG| 89 pPUL 00y 2prIb 8q 0} sprol :uolosja(q S9dIAISS Ol usiplBpun ussg sALY «\,FOOy w ) ) E ; @@@ Ay — E Iy > 920 @@ . [ 800 3 j — —
Ul SI9A0D "#Z LN $9 UsM AIUIOD JSNW SSWDY PUD SISA0D S|oyudWw IV °¢ \ SIoOMm uolpBIsaAul 8BpuUIDIQ lezg M $ oy g . i3 Ogjg . A\ Iy Ol ] (v s W 60¢ = ZIS 8D1JUO |0JJUOD MO[
"pUOq YsiBus &g O} S8|0YUDW Of IOMADUY T "SASHU UOHOUIWBIUOD _O_._CO._OQ \ mw I @ . Gz0'€g 144k Iy E @ @ MAHM F3A3 28S/| 06° /¢ = XPW ®@;O£Um=0 [OISTROININSN
oo . PUD AHIGDIS PUNOIB $SBSSO O} UOIIDADDXS dosap - JSOM Y4Nog O} Jsog ow L S0 AT AR _ , I U - - 020 600 by @ N : W Q0v'Z = pray ubisaq
SHOUAOICAD SO .SMS. 10/,SMd., PSAHOU 9G O} SIBACS SIOYUDW 71 AUD 8J0joq palnbai si uolBisaAUl YBNoIoy) 8IS S8S50ID ‘JassY POLIBAIND BuISIXT ool fooisiy { N [ M cvo Z€0 + _ ,,;\ . : 73 g O 06£2-0072-06/2-6020-IHS = ©2UdI8}0Y
SITOHNVW '8 S¥39WVHD NOILD3dSNI V "SUOIIPUOD 8IS pupDiSIBpuUN AN} O} usyDlIBpUN Q [/ & . @ @ Iy \; ,_,,,,, 7520°€8 144 N 600 H jun
. a9 p|NoYs UolBBISaAUl PUNOIB PaJIDIBP V PasEeYE S 19SSV PapsAInD Buysixa 2 M Lo - ~ OO _ INC V- - B oL @ y ! P >
uByJ JOMOIIoYs Ou PIo] 84 O} sl 8did 0512 © “Ov:| 40 PIo| 84 O} S| 1Dy} :uolypblsaAU| punoId P 4 © WW ! A , @ 0] 280 T % ] o5 0 ] Ny o 5 8 AOVW y9°8. ISAS| HBAU|
UOI}D8UUOD Jsli} 8y} JO uoldadxa sy} Ylim ‘08:| UDY} JOMO|IDYSs OU pID| S /M %\\\\ 2 Iy N o] @@@ z€0 Ly , A ] N J doOVvW 801°L8 :[9A3] 19A0D
2q 0} sl adid 00| 2 L pajp2IpUl Jou a1 sjusippIB adid Jojom |NOj BISUM '€ A % %J /W \xww\\\om.mm N w I 7 E ! @@@ ;) \ @ 110 05128 144] 010 .m i . aH LS
:S9JON A}3JDS B Y}|oSH o 2 - | R 0E L Crrg- $ oy 5 [ v €80 Iy m geo . \¥ ] Nu 16408 I
‘0G L: L UBY} Jomolpys , ; o 0 = S 0 . ’ ) N f ; / Il 520 7] 8 . >
ou pIo| g o} sl odid 0G| @  PUD QO |:| UDY} JOMO[IOYS OU PID| 89 O \ \\ > 0 o) 2 \\%\% Qﬂﬁwm,\uw LOH®D 0 Wﬂ Iy €70 ’ ] @ ‘ £eo Iy G20 ) A @ . g ] Lo ! 3 N4 r4 RS O]
s1odid 00 L@ © Pa}PIPUI JOU 91D SjUSIPDIB odid Jo[DM 82DJINS SISUM e 2 ) i) R ! o0 | ) X , €€e0 Iy ,, . ,, 8 0009 EDE:QO
R P ° \w\\@i 7003 2 I8y 3 : @ N I ¥20 ] 2¢ g3 J M ODIGOIPAH [OUOILDUISIU| OIPAH
“9SIMIBY}O PBJDIS SSOJUN Q0 LY @9 O} S| Jajownip . ,L 5 ql\wu ,N m.v.‘mw\mﬂww V) QW%MLW - =1 18 EI&MW%IW;?@ lU[?%% zro 052728 144 ] £¥0 N / 20 @@@@ @@@ s P @ m 7 .
Sy} paop2lpul Jou aip sazis odid IS{DM |NO) PUD S2DUNS SISUM | Y S 2 mmk\\ o g 5y Ewwo.«m o —OMO 0S¥ S %Wc\ ) . B al - E L I > @ L < V
Q el — % : 0'G ¥\ oimomo =2 Ny A ! ) ] N o uu 7l 8 - M
IoMadid © % = M@\\\%\\ EOHWO onotono %\womﬂo ! 71y L . @@@@ Bm /e eg 14 U @ %wmv 1D i) ~ 210 d N 8H £1S - S|OYUDW 1SqUIDYD [OUTI0D) MOl
) . y MO . Iy - , Fy I E T, g
.mCO_tO_D@®N_ @C_U__Dm UM 9DOUDPIODDD .V@QNR |__ WW __H \%‘% N.OO@O (»Nu@‘wyo‘b‘so@v @ 70v\ \ /,,, @ < N.Vo \% , /,. | | [ N .u 3 m - V:w 3 /
Ul WIWIQS/Z 89 $snud sBUIp(iNg ASI04S € UIYHM dAS O} SHBAUL IV “9 o $2/181D 1\\ ;o\o;o\@;@ I 5 890 g P L0 w; @ @ : N P 9 2w 5 20 €10 i @ . - : .m "DBUOPUDAD g _QDuﬂu@QDx_@_ 90 JoMas pauIquIoD
a|qp] ‘suolp|nBay Bulp|ing Z00Z U} JO H HDd YiMm 82UDpIOD2D Ul OF: | 3 oy z 5 . o 0 —OMO = I s 190 (=] o 2 \J A b - 29~ 5, ! 5 5 g . p
uD pIo| 99 0} Sjoyunw BulosUUOD of BUIPIING JO IO sjusiPIB adid “¢ o 5 0 \WN\\OIEV L00°S ,Mvow;m*q Lo \om.%o\%o U@% 0.0 %@ i \,,,, \ @ : L0 E0 mwwm @ g \;, N G/€'€8 13 @485 gt : @ Iy » . | uljsixe JO y4ousl siy} oy} pasoqaola sl i
. ek RN ol ™~ \\\\\\\\ O m=DMO ==OMO |Ioz,o||omNN /C%/,J/\ [N 690 IRt 0 990 A . N ]/ “Xew N ; N 2
paddoy; / R G, = o oo —MG =M %) SO T . . Ry O ! / Pleogg : [ @ ; S o0 N 8
8Q 0Of SWBJSAS PAUIQUIOD UO SUOIDBUUOD A|NB / 1810M 820LNS IV T \ /0 _w/u,.__/_m. &\\ 5% R T Mo —OMO == x/(wﬂv,ﬂ, M» D@ow . S90 | ,,;\ ¢ €030, @@@ b0 - , ,,_l mnO: g, —/ ) 5 10 lo@ ~ p 4 o pauopunqy 9q O} siaMag§ alIsuQ OC_._.m_Xm
,ux 897718 105 — % . o«N.mN 4 "o %// S é - \\V NN ® @ e / ; o $€0 | WUWI Q B @@ iy g 8@0 4 8 w [
199414210 AG pauLYuOD L LOHWD ¥ 0005 pommro =" & | zel . A S 4 : 5 - H = e / e ] o ][]y i \m pIS A @ @ ] e N vﬂ n. &
80 §SNUW PUD SARDOIPUI 10 SUOKIBUUOD DI PUD MY 'dAS IV L o ] o= T T 050 N 0o SCUPYNR N > : L L ‘ = P oo A =1IN ] GlL0 08528 144 TS X N 3
SNOILOINNOD Am\ %\@\%\% < * L @ @ LIRS @ @ 5 \;,, u@ ov0 6€0 - - 5€0 S ) w_,_ : £ €20 o ¥ ’ - ‘ 33 NOILV139AA 3SN3a
558 T Q w P B 8 Lty \ ohS o [N Sihodmassos
SIION 5279 o 05528 144 001°€8 14 i o et o oo 8eo P I o [Jumowjun S
/ @) > Y = @ — T < L€0 ] Iy 220 @@ 910 . @ N 528 10
/ Q @ £90 @ @ i m w - : O [ Ly 220 ] 5 = ‘ umouun x3
mwm.\% - . > Loy = SlGuyaenag Ol5 9¢0 (=] Iy 0g, ] L ¢
‘lenosdde sAemybiy . 1 @ mo Y AR @ /o 7 N = SE0 g ;o h
8¢ uonoas Ajuoyine |eoo| 0} 10algns aie 1noAe| pue s|oAd) ‘[lejap peoy '€ 181 o8l 690 & 990 - / \,, O,om.mw 7144 @ @ ) Ll \;,, [ @ 7 910
1L > g
a "1LZ0z aunr pajeq ‘,Aening odo] - meysuadQ ‘eueT] 9aiigel) r 9/l o Iy B = Iy N @@NNO
3 GLL'SLION, 4o1 “,py] Bughening, Aq papinoid Aenins [eolydesbodol g 2Ll oy 6/ ol 190 w0 ST Fo N S 009°¢8 144 @ @ _ \;,,; o 120 & 110
______zod ueideys Bwo%en_ FaN- 6 : m ; X v S @ " \ ,,;\ = @@ 020 1o ]
- 00 0797 - 00L LV ¥A 00 dIN dLr 26220 mwﬂww_ my_m%m__: wmo_u | ® ! S T 6€0 @ @ 005°€8 144 . i —apllL T UG 610 . vl
H \ = . Xx \ e N 7 ,;; @ x / - . . . ;w\w;m
[J - I N S S=_ oo 10 @ @ b @ @ 0 n i) IS 810 i [GC8 1D mgmlw;wlmélommhmwm_wlommsm_lw;mlmélmé ="
SeI0N 0/ e mmN 29509z 00 gy9 aN ! Nowvi 3 : 95 L10 gfhi €009 Ol/L osze ©
/ === V1 goor = o /' _joLan _ g 6y L2 1
S 2810 S == ooy G oo | [ N 00£€8 13 i) =, 3 v
~opl, | o 0%/ e , - B CoN! @ 9 X s N 2009
\ P ) 4 Y TS y , . , . I LTS x
(WwioGY 4910) [lep Bululeroy Auose)y mm mm e I~ s % / I PRI B g f I . =N i W Q0 £8 134 e s y P e ‘
0050~ 134 2! - m%w.ww m_u_/ o | i BT : 020 @ iy it AN il
(wwogy 03 dn) 8bp7 uo ey = | == | = - & = } : : P DY e L - o
0S1'0- 304 & : ) 8el : VPOV =:=QL ¥ PR ,/ - $
| ,, Wl €S AT . , > N7/
19d 01 44 Wwoly painsesyy - Bunjue | E— Iz K ; = S T et o ~. 0007 wg, | 120 . 0L £8 134 - M\%
I : @@ _ / ) \ — i “Eledogops a G L1108 4_/& R oww.\ﬂx&owwm‘ ‘ - 0¢0 @ @ s
19d 0} 144 Woly painses|y - piingapun or; 299°e8f \ Ep = : - wosowdeal  dn n e 2 - = 29 Woggy, -y S N !
/ | @ 19L0 e \ - wos o HLWU_Z asbg N o 7N SEP S | WNV\ N@O@V — 610 610 ] - ) b \W
[ ) wQog'g . ua7 8so = ol o A . \
- / N 0g < oft - i g A oL piag sows = e o o > il v HOMIBU JSIOM ©DDLNS B4 O} ‘SUIDIP-ISPUN DIA
— R AN o= i . 4 w05 om0 — o - %006 wgyg e : ! INIONIIS-GNS B} YOOI} PASAUOD 5| JO-Uny
7 vl T 5 008°¢8 144 o~ [ WOg'S UiBUS o508 L R B T oYL ope ~ - 18 -7l TR\ / ,,\ ‘PUNOIB O} A|JD8.IP S1DJYIJUI O} JoJOM BUIMO||O
/ 151 = A € N\ : o] @ s|Ip§eQ BIPMS ~on 96 00 c l 106'28 o - - o i
\% ] | = - 2 - ! @@ e A et e S S oy £ 1ON 2In}onusgns paul| Algoawiadudl paxupy,
B — @@ \ Y - . 081 T 7 ~ & —— S @ D YlM a|goauiad aq 0y S| 82DJINS SINLONILS BY]
(&N v \ ] ~ o T | — — (=) _ Y
N N = 5 = =~ = : o S o S W === oo ‘08:
8 S — \% T Q@ o = , 121 oL ,, \ , mrmmwummmmwﬂum_\w ) I NN.N - = O% m,UMt/OQN.QN / d 9zZ'18 I —.VMN ”._m_u_ .
S G S — , By 7 [ . , B | “losoudsg S8 : f oo | 810 AN A el & (Jojiwis 1o jjoydso snolod / Buiapd
S @ W/ W , /X 22 b A . \ oo Stos eomm”m&@ s m%,) 18] o ~ =59 AomyBiH 65 320|q) UoONISUOD s|gPawIad 8 SADMBALQ
0 & S R _ , = 0g - & =9 “\s 2 soio0 sons Feroi PaIOYS 8 9J0ALd 8Yy4 Joy} pasodoid si y|
@ >y Ql & 6L 1 ) - - D F wogs o:yideq 6/ o § \
DN /_w//& . 009°€8 144! o § . WOS 0 UiPIM 9508 N T
N & M/W/W/ shl g ) ZS1-20T L ; D@ oSS 0o oot . St g : Buiopung a|gpawad pasodoid
— nv/ = = { \ N\ g -~
& g — < 50 R e > — oL (5 K
- N s " P = 0g Nl 5 5 _ . .o AU [ , - e - "2un7 88.qpiD o} uoloun|
x 2 % \/X = T B A Ve _ : K e © e Loodols b pasodouid Buiaias uIIp ADMUBIH
& oy 7 , i . = wos 0:uideq
& m.m /WWV , o 0 " N g s \\ == [ @ L5 0 UIPIM 9508
: X iNags: \ / J wpQ'9 :yibuet eso .
S IS = : [] @ o Lo . . 1 = ) O e Lo : uipig AbmybiH pasodoud
N & & - A~ L 01T [007°€8 144 ™ § |
O//. C 88 AN \ L
F . L0L-120
7 R / =)k
P — Bo
A Jos) —
O N 5|2
- g W % ug 210
Qo N\
g Se . JE0 2 |3
= ° 3 |T

Japeq ylomyue] pasodold
[9A87 10dS pasodoud 00l /L+
0L EeL+
JIOMIBU JBJOM ©DDHNS BY} O} ‘SUIDIP-IopuUN DIA
8€0°08 -
82°¢8:10
/ UMOouduUn X3
5
D Ea WY,
/ Ny
eW G'C 8 W G°G sW (09 - SWN|OA .
€11 - Jualpnib juswyupguul : .
W Q0s0-udeq
. . -
Sea N
/ o W ~ ;
B & N @ &
/ & I o
= N @ 2
/ s 5 5 -
[e3) = —
o mu/ou Py J
B &K
/‘ O N ;
//\ /,/AVM

[®A87 punous) Asepunog Bunsix3
g9 vel 144
‘2IN}oNUS-gns 8y} ybnouy} paASAUOD §I JJO-uny
"PUNOIB O} A|fDalIP 81Ul O} J81oM BUIMO|ID
PINUD],
W 0G°¢ - UIPIM
WG WG 'WQ9-yibus

[@AS7 JoO|4 paysiul{ pesodoid

— 00Xx3 00 X3 —— /

Jamasg paulquio) Bunsixg @ -
LON alnonuisgns paull Algoauiadul
D YiM a|gonauwiad 8q 0} S| 82DJINS 8INLONILS BY]
"ADIBAQ SH9 8 ABAINS

“(4opuuis Jo Jjoydso snosod / Buiand
HIAIND - 000Z-V-dA-MNHI-160¥
:B1q 285

(auyf auaD wody wg) 11sSYQO 19SSy Bunsixg
320|Qg) UoIONISUOD B|gpawIad 8q SADMBAL(
JIOMIBU JIOMBS JISJOM ©D0UNS

(8sinoausjep) AieuipiQ pawinssy)
jossy Bunsixg —oro—{(—ovo— T
PaIDYS @ S1DALd 8y} 1oyl pasodoud si |
"uolIpuUOD
|DJouab pup DIP B|OYULW
pasodoid ay} o} BuiBioyosip alojeq
‘sjjouaq jusuwaaoidwi Ajjonb Jajom

‘DIP 2dId ‘S|IDA| JUIBAUI ‘S|IDAS| JBAOD
BulisIxa ‘AJIAIFOOUUOD auluUIBBP
apIA0Id @ sjUBWIYDL0D palo Bupund
Y00|g luswiodn 8y SAISS O SO|OMS

O} UsyplBPUN UB8Q 8ALY (AL1DD)
SYIOM UOIDBIISOAUl 8BDUIDIJ
sa|bmg pasodold

"PBULIJUOD 8 0] 8]0IS/UOIIDI0| JO0XT

(aui] 83us) Wody wg)
Juswese] Jamag pasodold
T m:_OUt:m I|qpallliad UmmOo_O._n_

& —

Jamas pauiquio) ajqeidope pasodou
"8IS BUISSOID IBAIND

Bulisixe ayl o) BuUILDOUUOD ‘|oUDD
UOIYSY Y} WOI} MOJJUSAO POUUNSSY

MOJUBAQ bBuysix3

Jamas Jajep) |no4 o|geydope pasodold — -

MIOAA 8did uonosuuo) g Ajins AemybiH
sjoyuely @ Jameg AemyblH — —( — —

abeioyg Jenje9 JAQQ| pesodoid
p— HA(J\H p—

Jamag Jsjep\\ 8oeung ajgejdope pasodold
Alepunoq juswdojareq

puabo

' HLdON



Land off Crabtree Lane, Manchester /_\
Drainage Management Strategy :
BETTS HYDRO

CONSULTING ENGINEERS

APPENDIX M:  SUDS EXAMPLES

This page has been left intentionally blank.

HYD1015_CRABTREE.LANE_DMS



v €11 S113d
A3y ‘0N _ONIMVYYQ ‘0N _103r0¥d
NQy dd v e ¥10¢ 43S
:g3I3HO INMYY0 | :37IS ® 3OS 31va

A9VHOLS dv1NT130

s

1V13d sdns TvOIdAL

-1J3r0dd

d31TddNS A9 091 STIV13d S3dId ONILNIA ONINIVLNOD

T11v13d

ANVAHGNIW F19vINTIdINI

H317ddNS INVAHGNTIN - 039 HLIM
NOILONNCNOD NI d3NHIINOD 39 OL SSANMOIHL
ANV VI4ILVIN 'INVHGNTIN 379VINGTdINI

ANNOHINS WWOST NIW
HLIM S3did NOILNdId1sSId
d31vyd044d3d

H0O4 NOILD310dd 3dAINOYHd d1 d37171d

(wwow - 0z INOLS NVITO FTONIS)
H3AV1 NOILNGId1SId

SHO0T19 IOVHOLS dvINT130
H1ld3a wwoyoT

SHO019 dv1NT130 40 30V4 dOL

NOILYIN¥O4 gIFINLSIANN AaNVSs 00T
AdNVS 00T

TIvl3da

ONIHIAOD INVHENTN F71LXILO3FD

(wwov - 52 ANOLS NVIT1D I1ONIS)
WWOST NI - 43AVT ONILNIA

ANVS NIWN 00T
31VIddOdddV SV ONIOVH4dNS

|
aNv dn-aling ‘1igovg —8 _
i

A

d -9 NOILO3S

194

XOdddVv

yN"00 uinbua 91688Z ¥¥Cl0 “xoq

A1Z GHO ayslully 'puDIDaS ‘PDOY USIaM ‘SuiDg ULDJ YSIOW PI0 ‘g un

8/188C ¥¥C10 ‘IBL

— 00§

NN\

SNOILIANOD ANNOYO VOO
ANV INNTOA a3dINO3Y

NO LN3IAN3d43A SH1d3d
ANV SNOISNIaNIa 1TV

AAVNINITIHEd

‘SNLYLS ONIMVYA

AHO NOILdI¥OS3a A8

3lva A3y

37vOS LON Od

ws'y -GS0
ATIVOIdAL —

wT -G0
ATIVOIdAL —

NV1d

d31vd04d3d 39 O1 39VdO0LS HLVINId XdOM3dId

!

e e e

==




A4 AN S1139

‘A3 ON ONIMVYd ‘ON 1031r0dd
Nay dd &V o ¥10¢ d3S
:J3%03HO NMVHA | *37IS @ J1VOS -31va

SNOILVOIlddV NOILN3IL340Id

s

1V13d sdns TvOIdAL

-1J3r0dd

%n-oo

unbua 916887 ¥¥Cl0 X0  8/188T ¥¥Tl0 L

A1Z GHO ayslully 'puDIDaS ‘PDOY USIaM ‘SuiDg ULDJ YSIOW PI0 ‘g un

AAVNINITIHEd

‘SNLYLS ONIMVYA

MHO

NOILdI¥OS3a A8 3lva

A3y

37vOS LON Od

NOILD3S 1VOIdAL

wwosLg NIN
INTJLSAS NIVHAY3ANN

/3dld d31vd40443d wwooc H1d3d

NIN T3AVYEO V3d

oldav4 ¥31714
F1LX31L03O

> ¢

Ol K

RRCERETE R YAV
[T I T [ wuwi
=[I=NE===E ANVS tHLH00E

===

=TI

===

AT 710S ONILNYd
I_”E”E”E”E”. wwoozt
SIS

=== =

EEIEEIEE

HIENEHI=
El=IEI=IE=E

R R ERHT

oldgv4d ¥31114
J71LX31039

HOTNW wws/,

WwoST Hid3a
XVIN ONIANOd

M3IN NV1d

MOT4H43IAO NIVHd
NIVLIND 13AVEO

N3LSAS NOILD3IT10D 3dId
d31vd04d3d 30v4dnsdns

MOT4H3INO ?
1NIOd NOILO3dSNI

3171404d

(HLdIM NO ONIAN3d3a
‘NOILO3S SSOHIV F1dILTNIN HO
I1ONIS) NIVHAYIANN a3LvH0443d

13ATTNOIS3A

R E———
FOV4dNS AUvH

NOY4 MOTd L33HS

N3LSAS NOILDO3T102 3did
d31vd04d3d 30ov4dnsdns

(13711LN0 OL SMO14 SS30X3
10341d 01) MOT4H3IA0
® INIOd NOILO3dSNI

—_—
13711N0O

(137LNO 0L SMOT4 SS30X3

dIdlS 431714 SSYdO

103413 OL1) MO14H3A0

MHVd 4vO INOYd 440NNy 133HS

® LNIOd NOILO3dSNI




v L0T
‘A3 ON_ONIMVHA

S1139

-ON 103r0dd

Nay dd
-JINI3HO

&V o
NMYYa | ‘37IS ® JIVOS

¥10¢ d3S
:31va

SdId1LS 4317114

UL

1V13d sdns TvOIdAL

-103r0dd

%N 0o

Yol H3g@sauinbua 916882 #¥Cl0 xo4
A1Z GHO 24ysjull4 ‘puD|DAS ‘PDOY USOM ‘suiog WD YSIDN PIO ‘g Hun

8.1887 ¥¥Cl0 ‘L

AAVNINITIHEd

‘SNLYLS ONIMVYA

AHD

NOILdI43S3d A8 J1va

A3y

37vOS LON Od

NOILVAIT3

WST - G°L ATIVOIdAL

——
—

HON3YL NOILVHLTIANI ‘Ba
INIINTT3 NIVYL sdns
1X3N OL MOT443N0

dId1S d3171d SSVHO

NV1d

FdN1LONYLS
HVYTINIS O FTVMS NI

NOILO3ITIOD MO14 133HS / ||||||||||||||||||

(%9 ® %2 NIIMLIG)

——

30V4dNS ddvH

30V4dNS advH 40 39d3 NOdd MO1d L33HS

1V 40da wwooT Ol 0§

JI9UVHOSIA

—_—

(WO'ST - 'L ATTVOIdAL)
dI¥1S ¥3L14d

(wos "XO¥ddv)
vV 319vINGIdAI
40 HLaIM WNWINIW

A\

A\




-JINI3HO NMYYa | ‘37IS ® JIVOS

S1IN3INIAVd SNOING3d

v S0T S1134
‘A “ON_ONIMVSQ “ON 103rodd
Nay dd &V o ¥10¢ d3S

-31va

UL

1V13d sdns TvOIdAL

-103r0dd

T LINbUS

916882 ¥¥¢10 x4
»._N GHO P_E&:_E ‘pUDIoeS ‘POOY SIH 'SUIDg WD USION PIO ' WUN

8.1887 ¥¥Cl0 ‘L

AAVNINITIHEd

‘SNLYLS ONIMVYA

AHD NOILdI43S3d A8 J1va

A3y

1ININIAVH NOHT AVMVY
ONIdO1S TIAVHO VId WWOQST /SEvIs
ONIAVd /110SdOL WWOEST Y3IAO0 44NL

= e e e et e
A L T e Ty

1VL3Ad ONIdVOSANYT

N3ILSAS NOILD3ITTOD
ddld d31vd04d3d 1—

3did d31vd044d3d
ii-ri?l!gil#i=|l

N3JLSAS NOILD3ITT0D

—— = 1371N0

|

ONIdVOSANVT

IAVHOINS ———— =

NOILVHLTANI ON O 3dAL

AAVYOINS ————— =

—

<v
Ll b it v e
=== |___|___|___|_
Y
g ad3d
w 3avydoans —
NNWININ Wwosy

(D 3dAL) INVHEWINOTD HO (g
® V S3dAL - TYNOILJO) 31LXILOTD —

NOILVHLTIANI TVILdVd 9 3dAL

1371N0

|

|
i

I
]

37vOS LON Od

1371n0O
w|1|/m\||||1|/\\|||||1/\\|w|l L
3sva-dans 3sva-ans
(IvNOILdO) (IVNOILdO)
JLX3LO3D = < - - —~ FULXILOTD —————= < <
INIWIAVd INELEINZ
SNOINYTd —————— = { { i } } { { i } SNOINYId ————— = { { 0
[ [ [ [ [ [ [ [ [ [ [ [
Q Q Q Q Q Q Q Q Q Q
Q Q Q Q Q Q Q Q Q Q

i‘ I0V4dNS SNOINA3d

— 3SHNOID ONIAV

— 3SJNOD ONIAV

SY20719 dvINT130039 HLIM d30V1d3d
L— 39 AVIN) 3SVE-9NS JLVDIYOOV

NdILVHLTEAN] TVLOL 'V 3dAL

AAVHOINS —————— =

VAT
(IYNOILdO)

3711X31039 & & 4 - - =

asva-ans

LNINIAVd

snonead NN N NN NN ANV )




\4 GS0T S1139

‘AJY ON_ONIMYYQ “ON 1031r0dd
Nay dd &V o ¥10¢ d3S
-J3X03HO NMVYQ | $37IS @ J1VOS -31v0

SIHONIAL

=N

11vV13d sdns TvOIdAL

-103r0dd

AN"0d

»._N GH SAUSIUIJ 'PUDID3S 'PDOY USIoM ‘SUIDg Widy USION PI0 9 UN

H3g@sauinbua 916882 #¥¢l0 xo4 8.1887 ¥¥Cl0 ‘L

AAVYNINITEFHd
‘SNLVLS ONIMYYQ

AHO

NOILdI¥JS3d Ag J1va A3

37vOS 1ON Od

SOILVINIHOS HONFY1 d31711d

ddld NOILO3T10D 3did NOILO3T10D
a31vdo4d3ad a31vd0443d

I [

MOT4HINO —~—-—

MOTHHING —-— — — ]
P

VIQIW ¥3L T4 |\ %Mmm_NTv_ Mwmvwmmk_ﬁw_wmmm VIQIW 3L |\ 30IAIA INTFWLYIHL

\| -3dd WV LSdN
31VI¥dOdddY WOXA

— — — ——— MOmNIINIOd

———————
L

6/’\ 0/’\ QA’\f\Al\f\C 13AVYO vad Hld3d 110S ”
\U@ O JANVS WWOST wuwooe

(QV3IH HONOYHLYMVIHE 3did NOILLNgId1SIa
0Y32) 31LX31L03D a31vydo44d3d

3OIA3A LNFNLVIHL-Idd WVIH1SdN
FLVIH4dOdddV NOHd MOTd Tvd3 1V

SOILVINGHOS HONFd1 NOILVYL1IANI

S710S 319v3INE3d OLNI NOILVYHLTIANI STI0S 319VINE3d OLNI NOILVHLTIANI
VIQaIW ¥31714 |/ w VIQ3aW d31714 |/

(@V3H HONOYHLYMVIYE I0IA3A INIWLYIHL

\l 0¥32) ILX3L0TD “3ud WYIHLSAN
MOT4¥3N0 MOTHHINO. _ 3LVI¥dO¥ddY NO¥S

TIATTHOIH  —— T3A3THOIH r—— — — — — — —— MOTANI LNIOd

——————
- - - - - - _
NAS A\ 13AVYEO vad H1ld3d Tlos
O@ JONVS WWOST wwoog

\UOD/H\ AV/H\H& ~

(@vaH HONOYHLINVIHE
0¥32) IULX3AL0ID

3OIA3A LINFNLVIHL-Idd WVIHLSdN
F1LVIHddOdddV NOHd MOTd Tvd3 1V
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Drainage Management Strategy

CONSULTING ENGINEERS

APPENDIX N:  NOTES OF LIMITATIONS

The data essentially comprised a study of available documented information from various
sources fogether 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 fo 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 to particular 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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