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1. Introduction & Scope

1.1.Introduction

Booth King Partnership Ltd. (BKP) were commissioned by Heeton SG 50 Limited to carry out Flood Risk
Assessment (FRA) to complement the planning application for the two storey upward extension at Holiday
Inn Express, 2 - 4 Oxford Road, Manchester, M1 5QA.

This FRA has been prepared in accordance with the National Planning Policy Framework (NPPF), Flood Risk
and Coastal Change(www.gov.uk/guidance/flood-risk-and-coastal-change) and Planning Practice Guidance,
as well as Environment Agency (EA) Guidance and the local Strategic Flood Risk Assessment (SFRA) Level 1.
A full list of documents used to inform this report is shown in the Reference section.

Although the site has an area of less than 1 hectare, it lies within predominantly in Flood Zone 3 according to
EA’s “Product 4 therefore an FRA is compulsory in accordance with the NPPF. The proposed development
should not increase the risk of flooding elsewhere and this FRA has therefore been prepared to demonstrate
that this has been achieved. Consideration has also been given to BREEAM accreditation, including the
requirements of Pol 03, the risk of pollution to controlled waters and the site conditions prior to, during and
after development.

This report aims to identify and assess the risks of all forms of flooding to and from the site and demonstrate
how these flood risks will be managed, taking climate change into account. The Flood Risk Assessment also
considers the management of surface water run-off and outlines the proposed drainage strategy.

This report is based on information obtained from the recently undertaken site topographical and buried
utilities survey, and drainage record plans.
1.2.Scope

Our client Heeton SG 50 Limited has requested Booth King Partnership Ltd. to undertake a flood risk
assessment and a drainage design scheme for the purposes of planning permission from Manchester City
Council for the erection of two storey upward extension, shown in Figure 1.
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2. Existing Site

2.1.Location

The site comprises circa 0.051 hectares of an existing developed building located at the junction of Hulme
Street and Oxford Road. Hulme Street forms the southern boundary of the site while Oxford Road bounds the
site to the east. To the north the site is bounded by the River Medlock and to the west by other development.
It is located at Ordnance Survey Grid Reference E: 38.4128, N: 397428.

Oxford Road is a main arterial road serving Manchester City Centre.
Figure 1 below provides an aerial view of the site location.

A Site Location Plan can be found in Appendix A with the existing plans and sections.

Figure 1. Existing Site
2.2.Site Levels

The site generally flat. According to the Flood Risk Assessment of the original planning application, Oxford
Road | situated at approximately 33.24m AOD. Hulme Street is situated at approximately 33.21m AOD with
levels dropping to 32.38m AOD to the west.

The topographical survey is presented Appendix D.
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2.3.Site History
1848 1851
1891 1956

The purpose of describing the history of the site above is to assess the changing drainage patterns. Itis clear
that the site has been urban development since before 1848.

Phase 1 Investigation (Desk Study- November 2006) and Phase 2(i) Preliminary Intrusive Investigation (April
2007) were produced as part of the original planning application and can be found in Appendix C.

Booth King Partnership Limited Company No. 06206269 www.booth-king.co.uk




bOOth king Holiday Inn Express | FRA

2.4.Existing Drainage

Based on the United Utilities Map, several public sewers located under Hulme Street Oxford Road.

Figure 2. United Utilities Asset Maps Extract

United Utilities Aset map can be found in Appendix D

2.5.Hydrology

The nearest surface water feature is identified as River Medlock, the northern boundary of the site.
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Figure 3. Google Map
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2.6.Source Protection Zone

The site lies outside Source Protection Zones.
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Figure 4. Magicmap Extract

Although the site is not located within a Special Area of Conservation (SAC), Special Protection Area (SPA), or
a canal hazard zone, it is situated within the Central Conurbation Critical Drainage Area.

Figure 5. Extract of the SFRA Canal Hazard Zones
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3. Proposed Development

The developer proposes the construction of two additional floors, which would provide an increase of 24
bedrooms to the existing accommodation.

Figure 6. Proposed Plan

The proposal does not include any altering of the existing structures or levels, nor the amount of green space
currently offered.

Proposed plans and section can be found in Appendix B.
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4. Flood risk

The Environment Agency Product 4 Maps indicate that the site lies within Flood Zone 3. The flooding is
associated with flooding River Medlock.

The vulnerability of the site to flooding from rivers and other sources has been considered and the local SFRA
has been taken into account. Typical sources of flooding include fluvial, tidal, surface water, groundwater and
anthropogenic sources such as sewer flooding and reservoir flooding. These are all considered in this Section.

Figure 7. EA Flood Maps for Planning

4.1.Sequential and Exception Test

The vulnerability of the site to flooding from rivers and other sources has been considered and the local SFRA
has been taken into account. Typical sources of flooding include fluvial, tidal, surface water, groundwater and
anthropogenic sources such as sewer flooding and reservoir flooding. These are all considered in this Section.

The probability of flooding from rivers and the sea is modelled by the JBA for the whole of the UK and mapped
as Flood Zones which categorise areas according to the likelihood of flooding occurring. The zones are
defined by the predicted extent of flooding during annual exceedance probability (AEP) events.

The flood zones are defined In Table 3.1 of the NPPF and Manchester City, Salford City and Trafford Councils
Level 2 Hybrid SFRA Level 1 SFRA Final March 2010 and Level 2 SFRA Final March 2011 as follows:
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Flood Zone Definition

Zone 1 - Low Probability Lowest risk of flooding (less than 1 in 1000 probability per year)

Zone 2 — Medium Probability Medium risk of flooding (between 1 in 1000 and 1 in 100 probability
per year).

Zone 3a — High Probability High risk areas (usually between 1in 100 and 1 in 200 probability of
flooding in any year).

Zone 3ai — High Probability Areas which are already developed but have the same risk as Flood

Zone 3b (1 in 20 probability per year).

Zone 3b — The Functional Floodplain | The undeveloped functional floodplain where it is desirable for
water to be stored in times of flooding (usually greater than 1 in 20
probability of flooding in any year but also including areas which are
designed to flood).

Manchester City, Salford City and Trafford Councils Level 2 Hybrid SFRA Level 1 SFRA Final March 2010 states
the following regarding the Sequential Test: “The Sequential Test is based on development allocations, their
situation in regard to flood risk, that level of risk and also the development’s vulnerability to that risk. When
allocating or approving land for development in flood risk areas, those responsible for making development
decisions are expected to demonstrate that there are no suitable alternative development sites located in lower
flood risk areas (i.e. the sequential approach). Exceptionally, proposed development sites can be taken forward,
if the conditions of the Exception Test are fulfilled.”

Paragraph 162. Within he NPPF states: “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.”

A Sequential Test Report has been produced by Booth King Partnership with document reference No: 15946-
BKP-XX-XX-RP-C-0002 - Sequential Test.

Planning permission for the 11-storey hotel was granted in 2008, and the development has since been
completed and operated. The ground floor was designated for retail use and is currently occupied by the
supermarket chain SPAR.

The original planning application Ref. 082205/F0/2007/C3 was approved with conditions for the development
of Demolition of existing 3 storey building and erection of 11 storey building incorporating 147 bedroom hotel
(Use Class C1), ground floor retail (Use Class A1) and ancillary servicing areas.

Table 2 of the NPPF classifies the compatibility of different development end uses, based on their vulnerability
to flooding, against the defined flood zones for rivers and sea, and an extract of the table is provided below.

Booth King Partnership Limited Company No. 06206269 www.booth-king.co.uk
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Figure 8. Table 2 of the NPPF

The NPPF defines the Flood Risk Classifications within Annex 3, and the definitions are not repeated here.

The proposed development is a residential accommodation in the form of hotel rooms (more vulnerable), the
basement and ground floor level are in the form of retail and restaurant/ meeting rooms (less vulnerable).

The Exception Test therefore is not required.
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4.2.Flooding from Sea/ Tidal Flooding

The development is considered to be at risk from tidal flooding.

4.3.Groundwater Flooding

Groundwater flooding is caused by unusually high groundwater levels. It occurs when the water table rises
above the ground surface or within underground structures such as basements or cellars. Groundwater
flooding tends to exhibit a longer duration than surface water flooding, possibly lasting for weeks or months,
and as a result it can cause significant damage to property.

According to Phase 2(i) Preliminary Intrusive Investigation, groundwater was not encountered within any of
the sampling locations.

No information has been provided to suggest that the site is susceptible to groundwater flooding.

No records have been provided to suggest that the site has flooded from this source previously.

4.4.Surface Water Flooding

The EA’s surface water flood map shown in Figure 7 shows the flooding risk is low for most of the site.
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Figure 9. EA - Surface Water Flooding 1 in 30
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Figure 10. EA - Surface Water Flooding 1 in 100

Figure 11. EA - Surface Water Flooding 1 in 100
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Surface water flood risks usually result from pooling of surface waters and overland flow during heavy rainfall
that is not able to drain away quickly enough. The local sewer network may be at risk of surcharging during
such extreme rainfall events with flooding happening from manholes and gullies. This may be caused by
inadequate maintenance of the existing system or simply that the density of hard surfaces in the local area
are creating an overload of a system designed to deal with smaller volumes of water.

The proposed development should be designed in such a way so that it does not increase the flood risk
elsewhere. In additional safe access and egress routes should be maintained. These factors are being
considered within the preliminary drainage strategy within Section 5 of this report.

4.5.Flooding from Anthropogenic Sources

The EA’s information states that reservoir flooding is extremely unlikely to happen and there has been no loss
of life in the UK from reservoir flooding since 1925. The Reservoir Act of 1975 ensures that reservoirs are
inspected regularly, and essential safety work is carried out.

The development will not experience flooding from a reservoir breach. The flooding shown above, as indicated
in the key, refers to flooding from rivers as well.

Booth King Partnership Limited Company No. 06206269 www.booth-king.co.uk
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4.6.Flooding from River/Fluvial Flooding

The EA's Flood Map for Planning (FMfP) and Product 4 data indicate that the site lies within Flood Zone 3,
which is considered to have a high probability of flooding. A review of the supplied detailed EA Product Data
suggests that the site would be located with the 3.3% Annual Exceedance Probability (AEP) flood extent, which
is typically used to designate Flood Zone 3b (Functional Floodplain).

The Product 4 data from the Environment Agency has been used for the following assessment and can be
found in Appendix E.

The risk of flooding from rivers and sea data, which was updated March 2025 as part of the EA's National
Flood Risk Assessment (NaFRA), considers the site to be at high risk of flooding and in the climate change
scenario. This information can differ from that presented in the EA's Flood Zones maps as the longer-term risk
data includes local flood defence infrastructure.

No flood defences are present that defend the site, the flood levels in a non-defended scenario in relation to
the site are shown below. Nodes 2 and 3 have been chosen for the data as they are located in the central line
of the site.

The 1in 100 year return period (100% AEP) u to 70% climate change.

Figure 12. Current EA Flood

Booth King Partnership Limited Company No. 06206269 www.booth-king.co.uk
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Table 3.1 Modelled fluvial depths for the River Medlock.

Return Period

Node 2
Annual Exceedance Probability —

Node3
Annual Exceedance Probability —

Maximum Water Levels (m ODN)

Maximum Water Levels (m ODN)

1% (1 in 100 year inc

20% CC) 30.80 30.88
1% (1 in 100 year inc

35% CC) 31.33 31.37
1% (1 in 100 year inc

70% CC) 31.77 31.77

Other year events, including the 1 in 1000 year event.

Table 3.2 Modelled fluvial depths for the River Medlock.

Return Period

Node 2
Annual Exceedance Probability —

Node 3
Annual Exceedance Probability —

Maximum Water Levels (m ODN)

Maximum Water Levels (m ODN)

4% (1 in 25 year) 29.64 29.76
1% (1 in 100 year) 30.34 30.34
0.1% (1 in 1000 year) 32.27 32.27

Also, three different Scenarios have been present by the EA “Product 4” flood maps, Normal Operation,
Latchford 1 Gate Closed Scenario and Latchford 3 Gates Closed Scenario. The above information have been
reviewed, and the worst case scenario appears to be the 1 in 1000 year event with and without the Latchford
3 Gates closed, with flood level of 32.32m AOD, whereas the finished ground floor level was set at 33.25m,
almost a metre above.

It is an existing building, complete since 2010, no flooding has been reported. The proposed development is
an upward extension without the possibility of flooding.
4.7 .Historical Flood Events

The EA have no records of flooding affecting the site.

4.8.Flood Risk Assessment — Original Planning Application
Part of the original planning application Ref. 082205/F0/2007/C3, a flood risk assessment was produced, and
it can be found in Appendix E.

4.9.Evacuation Plan and Flood Action Plan
Safe escape is usually defined as being through slow moving flood water no deeper than 25cm.

A safe means of escape is expected to be ensured through the existing hotel’s flood warning and evacuation
plan. The applicant has confirmed their commitment to implement an updated flood warning and evacuation
plan following the development and to subscribe to the Environment Agency’s Flood Warning Service.

Booth King Partnership Limited

Company No. 06206269

www.booth-king.co.uk
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5. Sustainable Drainage Systems (SuDS)

A separate document has been produced by Booth King Partnership, document reference No: 15017-BKP-
V1-XX-RP-C-001 Drainage Impact Assessment - Rev A, that explores the use of SuDS for this development.

6. Drainage Strategy

It is proposed a two storey upward extension.

6.1.Proposed Foul Water Network

It is proposed to reuse existing pop-up positions within the current layout and in part install a new gravity
system local to the newly converted rooms, the runs will be kept to a minimum depth and concrete encased
(where required) so as to allow connection into the closest existing foul manhole. With reference to British
Water Flows and Loads 4, flows for the hotel rooms and restaurant, site peak foul discharge was calculated
to be 2.29 I/s.

Figure 13. Flows and loads — Estimate Existing Site Foul Volume

With reference to British Water Flows and Loads 4, flows from the site will increase site foul discharge by 0.33
I/s total.

Booth King Partnership Limited Company No. 06206269 www.booth-king.co.uk
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Figure 13. Flows and loads — Estimate Proposed Site Foul Volume

6.2.Proposed Surface Water Network
Hierarchy of Surface Water Disposal

When developing or redeveloping a site, the control and dispersion of surface water falling on the site’s
catchment must always be considered. Wherever possible, surface water run-off should be managed on the
surface, i.e. blue/green roofs. This enables the SuDS performance to be more easily inspected and managed
with pollution incidents and potential flood risk being visible.

Paragraph 080 of the PPG-FRCC advises a hierarchy which reflects the guidance of the Building
Regulations Approved Document H:

‘Generally, the aim should be to discharge surface run off as high up the following hierarchy of drainage options
as reasonably practicable:

1. Into the ground

2. To a surface water body

3. To a surface water sewer, highway drain, or another drainage system
4.To a combined sewer

As part of the proposed development, surface water drainage alterations have been minimised to the extent
of only introducing rainwater pipes to the vertical extension. Existing rainwater pop-up discharge locations will
be retained and reused, ensuring no increase in discharge points to the local drainage network. The only new
surface water component introduced is a single vertical rainwater downpipe serving the extension

Booth King Partnership Limited Company No. 06206269 www.booth-king.co.uk
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7.Conclusions & Recommendations

7.1.Conclusions

Booth King Partnership Ltd. (BKP) was commissioned by Heeton SG 50 Limited to undertake a Flood Risk
Assessment (FRA) in support of the planning application for a proposed two-storey upward extension to the
existing Holiday Inn Express, located at 2—4 Oxford Road, Manchester, M1 5QA.

The FRA has been prepared in accordance with the National Planning Policy Framework (NPPF), associated
Planning Practice Guidance, the Environment Agency (EA) requirements, and the Manchester City Council
Strategic Flood Risk Assessment (SFRA).

The site occupies approximately 0.051 hectares and lies predominantly within Flood Zone 3, indicating a high
probability of flooding associated with the River Medlock, which forms the northern boundary of the site.
Despite the site’s location within this zone, the proposed works are limited to the vertical extension of the
existing structure, with no alterations to ground levels, site layout, or impermeable areas. Consequently, the
proposed development does not increase flood risk to the site or elsewhere.

The EA’s Product 4 flood data identifies flood levels up to 32.32m AOD in the 1 in 1000-year event scenario
(including climate change), while the finished floor level of the existing building is set at approximately 33.25m
AOQD, providing a freeboard of nearly 1 metre above the modelled flood level. The site therefore benefits from
adequate protection against predicted flood levels.

Groundwater and surface water flood risks have been assessed as low, with no historical records of flooding
at the site. The surface water drainage strategy will retain the existing discharge points and capacity, ensuring
no increase in runoff rates or volumes. The proposed foul drainage system will reuse existing connections and
provide sufficient capacity for the modest increase in flows resulting from the additional bedrooms.

Safe access and egress will continue to be managed through the existing flood warning and evacuation plan.
The applicant has confirmed that an updated flood warning and evacuation plan will be implemented post-
development and that the site will be registered with the Environment Agency’s Flood Warning Service.

In conclusion, the proposed two-storey upward extension is considered to be appropriate in flood risk terms.
The development:

Does not increase flood risk to the site or surrounding areas;
e Incorporates appropriate measures for flood resilience and emergency management;
e Complies with the requirements of the NPPF, Planning Practice Guidance, and local SFRA; and

¢ Provides a sustainable drainage approach in line with best practice and BREEAM considerations.

Accordingly, the proposed development is deemed acceptable with respect to flood risk and drainage.

Booth King Partnership Limited Company No. 06206269 www.booth-king.co.uk
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8. Maintenance Plan

The Drainage network has been designed with minimal maintenance in mind. The maintenance is generally
of a ‘common sense’ approach and is to comprise:

e Regular day to day care: - litter collection, grass cutting and checking the inlets and outlets where
water enters or leaves a drainage feature.

e Occasional tasks: - managing vegetation in wet areas and removing any silt that builds up in the
drainage features.

¢ Remedial work: - repairing damage when, and where, necessary.

Specific recommendations for each feature are provided in the following sections and should be referred to
in the first instance if there are any issues. Please contact Booth King Partnership Ltd. if any further advice is
required.

During the works the Contractor, subject to agreement from their client, will ensure that all drains on which
the proposed drainage works rely will be jetted out and made good as required to ensure correct operation.

Maintenance

Activity Required Action Frequency
Inspect for sediment and debris in pre- Monthly for the first year and
Inspection treatment component such as gullies, sump on a 6-monthly basis
units and catch pits. thereafter.
On a 6-monthly basis or as
Gutters Clear gutters and any leaf guards. required following inspection
regime.
. Remove all obstructions and debris from all On al6—monthly.bas.|s oras
Sump Units required following inspection

sump units (gullies, channels and catch pits). regime

Inspect all pipework for all silt accumulation
and high pressure jet any pipe work which has | On a 6-monthly basis or as
Pipe Work silt accumulation. Care is to be taken that any | required following inspection
silts within the pipework are not flushed using | regime.

chamber bungs.
Covers should be lifted and inspected for litter | On a 6-monthly basis or as
Manholes and debris to ensure that the runs are free required following inspection
flowing. regime.

Booth King Partnership Limited Company No. 06206269 www.booth-king.co.uk
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APPENDIX A

LOCATION PLAN — ARCHITECT'S EXISTING PLANS & SECTIONS
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1.0 PURPOSE AND AIMS OF
STUDY

A geoenvironmental desk study was undertaken by
Geotechnics Ltd at the site of a proposed new build
residential development in Manchester. The
investigation was carried out to the instructions of
Mr [ Scott of Scott Hughes Design, acting on behalf
of the Client, Property Solutions (Oxford Road) Ltd.
This report describes the work undertaken and
presents the data obtained together with an
evaluation of their significance in relation to the
proposed works. A schedule of works is presented
with respect to the required Phase 2 Site
Investigation.

The object of the desk study was to obtain
information on ground and groundwater conditions
relating to the design of the proposed works within
the limitations posed by the incomptete, and in some
cases inaccurate, readily available source data.

For this study the following information has been
utilised: '

|. 1:63360 Geological Sheet No B3,
Manchester, (Drift Edition), 1970

2. [:50000 Geological Sheet No 85,
Manchester (Solid Edition) 1975

3. Geological Memoir “The Geology of
Manchester and the South East Lancashire
Coal field”, 1931

4. British Regional Geology Guide, The
Geology of the Pennines and Adjacent
Areas, 3™ Edition 1954

5. Hydro-geological Map of England & Wales,
1:625,000, 1977.

6. Hydro-geological Map of Clwyd and the
Cheshire Basin, 1:100,000, 1989

7. landmark Envirocheck Report Ref Mo
EC20541226-1-1 November, 2006

8. Web based archive material

9. Department of the Environment, Industry
Profle for "Miscellaneous  Industries
incorporating...... Printing and bookbinding
Works"

10. British Geological Survey Borehole

Records, Refs Sj89NW:245, 3273, 107 &
|06.

I1. Coal Authority "Coal & Brine" Report ref
00066735-06

[2. Previous Geotechnics Boreholes in the near
vicinity

2.0 PRESENTATION

A description of the site and a summary of the
procedures followed during the investigation process
are presented in Section 3. The data obtained are
presented in Appendices 2 to 4 of this report.

An interpretation of the data obtained is presented
in Sections 5 and 6. Recommendations for intrusive
investigation works are given in Section 7.

Attention is drawn to the General Notes and
Investigation Procedures presented in Appendix 5 to
aid an understanding of the procedures followed and
the context in which the report should be read.

3.0 THESITE

3.1 Location

The site is located in the centre of Manchester,
approximately 2km south of Victoria Station, and a
short distance north of the A57M Mancunian Way.

The approximate Ordnance Survey National Grid
Reference for the centre of the site is §] 841 975 and
an extract from the refevant 1:50,000 Scale O.5. Map
is included as Appendix }.

3.2 Description

An initial walk over of the site revealed the following
with respect to the sites current condition and
surrounding land uses:

The site occupies a triangular plot of land situated at
the junction of Oxford Road, and Hulme Street near
Manchester city centre. The rear of the site abuts
the River Medlock which runs in a trained section

Geotechnics Limited B

The Geotechnical Centra,

Unit |, Borders industrial Estarte,
River Lane, Saltney, Chester. CH4 BR).
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Project No PNO61372
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from north east to south west. The local topography
is such that the site occupies the bottom of a basin
with ground sloping upwards away from the site in
both north westerly (towards the City Centre), and
south easterly directions.

The existing building is a multi storey property of
substantial age, with a basement.

Detaiis of the current site layout are given on the
current mapping included in the Envirocheck Report
in Appendix 2.

The site is currently part occupied by a Spar shop,
and a commercial premises known as Charles

Hadfield.

4.0 ENVIRONMENTAL
SETTING

4.1 Geology,
Hydrology

Hydro-geology and

4.1.1 Superficial Geology

As with any urban setting a veneer of Made Ground
is anticipated to lie above the natural superficial
strata.

The Drift Edition Geological Map shows the site to
lie in an area where Late Glacial Flood Gravels are
expected to overlie Boulder Clay (Glacial Till).

Geotechnics Ltd have undertaken a number of
investigations in the general area, and the
information obtained from that data is summarised
in the table befow:

DRAFT

§§975829 | 1350m \ad Thin Made Ground (0.15
to 1.0m) over soft ailuvial
clays, bedrock {sandstone)

at shallow depth (3.0-4.2m)

§|974835 | 600m NW Made Ground (1.5 -2.0m)

over sandstone bedrack

§)835985 | 1050m NW Made Ground between 1.0
and up to 4.25m depth,
over sand, base at 5.0m,

over sandstone

§J833981 | 1000m Nw Made Ground between 2.2
and 13.2m! deep over

sandstone.

Location | Distance Direction
Grid Ref | from site | from site

Ground Conditions

5844969 | 600m SE 2.7—3.4m of Made Ground

over Sandstone

51830965 | [050m SE |.2-3.8m of Made Ground
over glacial till, mudstone
bedrock between 7.2 and

| 1.5 depth

750m ESE 0.65-2.7m of Made
Ground, with intermittent
alluvium to a depth of
1.0m. Sand and Gravel to
depths of 54 ta 5.8m
averlying glacial tilk.
Bedrock encountered
between 8.5 and 3.4m

5183587

§J83%983 | 650m WNW Thin Made Ground aver
intermictent alluvium
{maximum  1.0m  deep)
over glacial till. Weathered
rock at 9.80m, with intact
strata (sandstone) at about

1.0

Borehole information obtained from the British
Geological Survey is included in Appendix 3. This
indicates the following;

Ref 5]89NW245 — Record 1944 boring at "Dunlop
Rubber Company No 2 Well" and show standing
water level at |5ft below surface, yielding 5000
gallons of water per hour, drawing down to 25feet
below surface,

Ref §JBINW245 - Record of 1944 boring at
"Dunlop Rubber Company No | Well" showing
water level B0 feet below surface, yielding 17,000
gallons per hour

Ref 5)89/209 - 197] Record of Observation Well at
Oxford Road Station. The aquifer is recorded as
being "Bunter Sandstone"

Ref SJBINW i04-108 Records of manhole
excavations including "Near corner of Hulme Street
and Oxford Road" which indicates the following
strata:

Stratum Thickness Depth (bgl)
Brown clay earth 0.76m 0.76m
Grave/ 1.O7m [.83m
Clay 6.10m 7.93m
Running Sand 0.9im 8.84m

Groundwater was encountered (described as "water
line") at 7.93m at the base of the Clay stratum.

The BGS hold further records in the area belonging
to Strata Surveys Ltd - but these are held on a
Confidential basis.

4.1.2 Solid Geology

The Solid Edition Geological Map records the
presence of Triassic "Bunter Sandstone” as the
bedrock locally. This stratum is now more correctly
labelled as the Sherwood Sandstone.

The Geological Memoir records the following
general description for chese rocks;

Gectechnics Limited ©

The Geotechnical Cencre,
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__the rock is a dull red sandstone with rare orange
patches, and is for the most part devoid of pebbles. A
few of the latter are however occasionally seen and these
are the usual well rounded and sub angular quartzite
types. Cross bedding at angles of 14-20 degrees may be
seen and millet seed grains are fairly common

The West Manchester Fault runs through the site
with a north west to south easterly trend,
downthrowing strata to the east.

The Geological map indicates that the strata beneath
the Bunter Sandstone are likely to comprise, in
succession, the Manchester Marls, the Collyhurst
Sandstone, and at depth the Ardwick Group of the
Coal Measures.

The presence of the fault causes a sliver "of the
deeper Manchester Marl to be brought to outcrop
immediately west of the fault.

The Geological Memoir records the following with
respect to the Manchester Mar:

.....they are in the main red, with occasional alternations
of green beds... lenticular beds of limestone are of
frequent occurrence in the fower half of the Marls .These
limestones may be highly calcareous marls, dolomitic
limestones, or red stained non-magnesian fimestones.

The consequence of this faulting therefore is the
raising, to much nearer the  surface, of the
underlying Coal Measures strata.

A section on the published Geological map shows
the effects of this in the vicinity of Oxford Road, and
the Ardwick Group of the Coal Measures are
indicated to lie at relatively shallow depth.

The following sketch section ( Figure 2, NB not to
scale) indicates the broad stratigraphy outlined
above:

DRAFT

Made Ground

e | Glaciel Sand and Gravel
Baulder Clay

Bedrock

'J Sheryvaod sendsione
formerly Bunter Sandstone

VWestphalian C
Coal Measures

i hanchester Marls

Coliyhurst Sandstone

o Coal Measures Strats
¥ (Ardwick Group)

t--—-Fsuutt
Figl — General Stratigraphy

4.1.3 Hydrology

The 1:100,000 Map of Clwyd and the Cheshire Basin
indicates average rainfall in the general area for the
period 1941 to 1970 to be between 800-900mm per
annum. The nearest water feature to the site is the
River Medlock which runs along the north western
boundary of the site.

The site lies within the boundary of an area defined
by the Environment Agency as being at risk from
fiooding.

The River Medlock is recorded as being of River
Quality E, and to have a flow volume of less than
0.31 cumecs.

4.1.4 Hydrogeology

The 1:100,000 Map of Clwyd and the Cheshire Basin
records the presence of Till drift deposits, with
Sherwood Sandstone Group strata comprising the
local solid geclogy.

A contour line is shown relating to the
potentiometric surface of the Sherwood Sandstone
Group in metres relative to Ordnance Datum. This
indicates an elevation of approximately 23m OD in
the vicinity of the site.

Geotechnics Limited @

The Geotethnical Centre,

Unic |, Borders (ndustrial Estate,
River Lane, Saltney, Chester. CH4 BR].

Oxford Road, Manchester
Project No PN061372.

> ]

Page 3 of 8 E




ERL R R

| SN 9% W 4 |

The Sherwood Sandstone is classified as a "Major
Aquifer" deemed to be Highly Permeable, whilst the
Manchester Marl is recorded as a Non aquifer
(Negligibly permeable).

The soils in the area are recorded as being of "High
Leaching Potential’ as a worst case assumption,
based on the local, predominanty urban,
environment.

42 Coal
Quarrying

Workings, Mining,

The Envirocheck Report is equivocal with respect to
this aspect of ground stability with the risk of
Shallow Mining Hazards recorded as "No Hazard",
but the site also recoded to lie in "an area which
may be affected by coal mining activity".

A Coal Authority report has been obtained and this
records the following:

e The property is not in the likely zone of
influence of any past underground coal
workings, nor of any present workings

« The property is not in an area where future
workings are currently planned, although
reserves do exist

e There are no coal mine entries recorded
within 20 metres of the site

¢ There are no faults or other lines of
weakness caused by coal mining that have
rmade the property unstable

s The site is not affected by past, present or
planned future opencast mining

» The Coal Authority has not received any
stop notice or cfaim since January (984, nor
has it received any request to carry out
works under section 33 of the Coal Mining
Subsidence Act.

s There is no record of any gas emission, nor
of any remedial works associated with any
Emergency Call out.

The full Coal Authority Report is included in
Appendix 4.

4.3 Local Authority Information:
prescribed  processes, hazardous
substances etc

There are two Local Authority Air Pollution
Controls within 500m of the site, associated with
activities at Dunlop Ltd (Authorisation revoked), and
Jessop & Baird (Authorisation has varied). These are

DRAFT

located, respectively 289m and 432m south west of
the site.

4.4 Environment Agency
Information:  Abstractions, water
quality , Integrated Pollution Controls
etc

4.4.1 Discharge Consents

The River Medlock is listed as the receiving water
for a number of discharges including Storm Sewage
Overflows and Surface water drainage. These include
a number which appear to originate within, or close
to the site itseif. In total there are seventeen listed
discharge consents within 250m of the site.

4.4.2 Registered Radio-active Substances
Within  500m of the site there are nineteen
registered records of radioactive substances all
related to academic institutions at Manchester
Metropolitan University, UMIST and the University
of Manchester

4.4.3 Pollution Incidents to Controlled
Waters

There are three 3 Category 3 (Minor) incidents
recorded within 250m of the site, involving a
blocked sewer, accidental spiliage and diesel spill.

There is a single Category 1 (Major) Incident within
Ikm of the site relating to pollution of the River
Mersey catchment with sewage.

4.4.4 Water Abstractions

There are two water abstractions listed within 300m
of the site relating to Dunlop Rubber Co (266m
SW) and North Western Electricity Board (280m
N). These are both recorded as being revoked.

within [km of the site there is a further abstraction
for cooling water at George St (378m N) for BT plc.

4.4.5 Licensed Waste Management Facilities
There is a single YWaste Management Facility in the
near vicinity of the site, located at Great
Marlborough Street, approximately 155m west of
the site. This relates to a mobile plant licence.

4.5 Current and Recent Site Use
and Surrounding Land Uses

4.5.1 Current Contaminative Site Use

The following list records the contemporary trade
activities within 50m of the site — arbitrarily deemed
to represent "on site" activity:
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Bookbind: Bookbinders (inactive).

4.5.2 Surrounding Contaminative Land Use

The following list records the contemporary (active)
trade activities between 51m and 250m of the site -
arbitrarily deemed to represent "surrounding”

activity:

Carpet and rug monufacture, Garage Services, Car body
repairs, T-shirts, [njection Moulding  {plostics), Al
Conditioning  systems, Sheet metal work, Railways,
Machine tools, Medical/Dental labaratories, Commercial
deaning.

There is a single (now obsolete} Fuel station entry
within 500m of the site (Ormond Street Motors)
which was located I24m south west of the site.

4.6 Site History
The earliest available site history relates to
secondary material gathered from web based
searches, and predates the First Edition Ordnance
Survey Mapping of 1848,

The available information is summarised below in
broad chronological order:

On the 1788 map (above) the Oxford Street
crossing of the River [rwell can be identified,
together with the road layout to the south of the
site (NB this map has south to the top). No detalil
with respect to the presence of any buildings in the
immediate vicinity of the site is apparent.

Ll kel

mgmﬁ% Furloriepa -

1801

By the time of the [80] map a number of small
buildings are apparent on the north bank of the
River Mediock, together with two small buildings
situated near the south western corner of the site.

B35

By [B35 the site is seen to be enclosed by the
growing Manchester urban area, with no actual detail
identifiable with respect to the developments on or
around the site itself.

The next available information is the First Edition
[:10560 OS Sheet of 1848. This, and subsequent
remaining historical records are included in
Appendix 5.

On the 1848 map the site appears to be developed
along the Oxford Road frontage, but to be
undeveloped behind. The surrounding area to the
south and south west is given over to a large
systematically laid out terrace style residential area.
To the north and west the Medlock valley is seen to
be the site of a number of industrial developments.

By the time of the [896 map the site appears to be
occupied by a single structure, with the distinctive
triangular plan apparent. Hulme Street has been
constructed immediately south of the site, with the
River Medlock having been culverted from a point at
the site's south western corner. Considerable urban
infill development is apparent since the previous
map.
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The 1908 map Is the first map available at [:2,500
scale. This shows the site's familiar triangular shape
but this is seen to be sub divided inte a number of
small units with three units fronting on to Oxford
Road, and 4 fronting on to Hulme Street. The
immediate area is seen to be associated with the
textile industry with underwear manufacture, cotton
waste milling, and finishing works in evidence.
Approximately 300m west of the site are tanks and
chimneys associated with the Cambridge Street India

" Rubber Waorks. No significant change is apparent on

the 1909 J:10,560 map, the 1922 1:2,500 map or on
the 1938 1:10560 map.

The 1948, 1950, 1954 and 1955 1:1250 maps record
the site to be occupied by a single unit, recorded as
a printing works. Across Hulme Street from the sita
is an additional print works building. Elsewhere the
rubber works can be seen to be mueh expanded,
and to be under the Dunlop Rubber Worlks banner.
Immediately across the River Medlock from the site
are a number of Warehouse buildings, a garage
premisas and a timber works.

There is no significant change apparent on the
[:10560 map of 1956.

The 1962 and 1965 maps record both the former
Printing Works now only as "Works". There is
substantial clearance of the former terraced housing
stock south of Chester Street, to the south of the
site.

The Printing Works are again lzbelled as such on the
1969, 1970 and [972 maps which also show
extensive new building (john Dalton College of
Technology) on the area of former terraced housing
south of Chester Street. These maps also show the
construction of the efevated Mancunian Way 200m
south of the site.

The 1975 map records construction of Television
Studios across Oxford Road from the site. No
significant change is apparent on the subsequent
1978 or 1980 maps.

The 1985 map records the demolition of the former
Printing Works to the south of Hulme Street, this
now being replaced by an area given over to Car
Parking.

On the 1987 map the building on the site is no
Jonger recorded as a Printing Works. No significant
change is apparent on the 1990, 1992, 1994, 1995 or
2004 maps.

DRAFT

4.7 Geotechnical / foundation risks

The following table summarises the findings of the
Envirocheck Report:

Risk Comment

Coliapsible No Hazard

Ground

Compressible No Hazard

Ground

Ground No Hazard

Dissolution

Landslide Very Low Hazard

Running Sand Very Low Hazard

Shrinking /| No hazard (becoming very

Swelling Clay low immediately east of the
site

Radon less than 1% of homes
above Action Level, and no
raden protection measuras
necessary

It should be noted however that one of the BGS
records (SJBINWIO7 - near corner of Hulme Street
and Oxford Read} does record "Rupning Sand"
below the water table (at 7.93m depth).

5.0 PRELIMINARY RISK
ASSESSMENT

5.1 Source Pathway Receptor

Methodology

The existing legal framework for addressing

contaminated land, in the context of new build
development works, utilises the Source — Pathway -
Receptor methodology, along with a Fit for Purpose
Criterion.

This utilises the Phase | (and any subsequent Phase
2} investigation to establish the presence of both a
source and potential receptors. A risk is seen to be
present i the Conceptual Mode! allows a significant
Pollutant Linkage or Pathway between Source and
Receptor.

The subseguent remediation recommendations are
then based on breaking the pollutant pathway
between source and receptor. This can be done by:

e Removing, or immobilising the source
o Closing any poffutant pathway

Geotechnics Limited @
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» Removing, or isolating, potential receptors
52 Potential Contaminant Sources
In this instance the following significant potential past

land uses and the following potential contaminants
identified:

Past Land Use Contaminants

Ground and drainage runs to the River
Medlock

s Exposure of construction workers to
contaminants in drain runs etc

» Exposure of construction workers to
asbestos, during and following demoilition of
the existing structure

General filling Various, typically ash,
metals

Bookbinding and printing | Metals and metalloids,
inorganic  ions, acids,
organic solvents etc

7.0 RECOMMENDATIONS
FOR INTRUSIVE
INVESTIGATION

Heating, electrical | Fuel Oils, PCBs
equipment etc

Old structural fabric and | Asbestos
insulation material

5.3 Potential Receptors ldentified

The following receptors have been identified as

being of concern:

» Construction Workers

s Controlled Waters

s  Future Site QOccupiers and Residents
s  Elements of the Built Environment

5.4 Existing Pollutant Linkages

The following potential poliutant linkages have been
identified as being of concern with the site in its
current condition:

s Risk of ongoing leaching of matertal from
Made Ground, and in particular old drainage
runs to the River Medlock

» Exposure of casual site users to possible
asbestos

6.0 PRELIMINARY
CONCEPTUAL SITE
MODEL

The section on the facing page summarises the
conceptual site model developed during this initial
desk study phase, and ilustrates the significant
pollutant linkages that will need to be addressed
prior to development works commencing. As can be
seen the key elements identified are:

» Leaching of contaminants from Made

The following investigation design is based on the
assumption that in addition to the formal Phase 2
Contamination Investigation a full geotechnical
design is also required.

The works which are required will include a full
asbestos survey of the existing structure. This is
outside the scope of the services offered by
Geotechnics Ltd.

With regard to the works which are to be
undertaken by Geotechnics Ltd we anticipate the
investigation to comprise the following works:

Preliminary Works
These works are to be undertaken prior to
demolition of the existing structure,

Two days hand digging with a two man digging crew
and Supervising Engineer to establish existing
foundations, investigate condition of River Wall,
trace surface drainage runs and obtain samples of
shallow sub soil for preliminary contamination
testing.

Further Investigation

To be undertaken following demolition of the
existing building, This work is to consist of 3 No
cable percussion boreholes drilled (using aquifer
protection measures if necessary) to prove bedrock.
It is anticipated that approximately |5m of superficial
deposits are present overlying bedrock.

Full chemical / contamination analysis is required this
will be based on the following suite of tests:

Soil Screening Suite
Organic Contaminant Suite

Concrete Design Add-on

Geotechnics Limited @

The Geotechnical Centre,

Unit {, Borders Industrial Estate,
River Lane, Saltney, Chester. CH4 8R].

Oxford Road, Manchester
Project Mo PND61372.

N

Page 7 of 8 1



Leachability test — inorganic

t eachability test - organic

Written by:

Keith Nicholls BSc MSc FIM® MIQ MICE CEng
Principal Engineer

Checked by:

Colin Dodd BSc MSc MICE CEng
Principal Engineer
Geotechnics Ltd: North West Office

o
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Phase 2(i) Preliminary Intrusive Investigation Report

at
Oxford Road,
Manchester

Project No : PN061372
April 2007

1.0 PURPOSE AND AIMS OF
STUDY

A gecenvironmental ground investigation was
undertaken by Geotechnics Ltd at the site of a
proposed residential development located in Oxford
Road, Manchester, as shown on the Site Location
Plan in Appendix {. The investigation was carried
cut to the instructions of Scott Hughes Design on
behalf of the Client, Property Seolutions {Oxford

Reoad) Ltd.

This report describes the work undertaken and
presents the data obtained together with an
evaluation of their significance in relation to the
proposed works.

The object of the investigation was to obrain
information on ground and groundwa onditi

relating to the design of the propﬂn
the limitations pos orato Ee numbers,

locations, de dopted a d
approved insitu a d Iaboratorﬁte ring)

\
The Phase 2(i I vestlgati R port fDI\Fowed an
earlier Phase |

[ DW eport prepared by
Geotechnics Lt Id only be read in
conjunction with report.

[t is anticipated that a further phase (Phase Z2ii) of
intrusive investigation will be undertaken following
demolition of the existing structure on the site. The
Phase 2i investigation was undertaken with the
existing building still in-situ, and investigation
positions were therefore restricted by access
considerations.

2.0 REVIEW OF PREVIOUS
DATA

The previous desk study revealed the following key
elements:

*  The rear of the site abuts onto the trained

DN

section of the River Medlock.

»  The existing building includes a sub level
Basement.

s  The superficial geology is expected to
consist of Made Ground overlying glacial
natural strata {both sands and boulder clay).

»  The underlying solid geology is expected to
comprise a faulted section of rock, with

either Manchester Marl or Sherwood
Sandstone  bedrock present beneath the
site.

¢ The Sherwood Sandstone is considered to
be a "Mzjor Aquifer”. y

e It is not considered likel coal mining
hazards pose a g a@ﬁzeﬂ/ownent.

e The s as b part of the Manchester
urban area"since the Mid |19* Ce\wtury. The

existi uildiny ve been\ used as a
€ at least the rhiddle of

printing work
e 20"\ CeRtury.
reliminary Conceptual Model has been
produced'_jndicting the main potentiai
po fit linkages thought to be of concern,
and this is represented in a sketch section
of the following facing page. These are:

. Lleaching of contaminants from
Made Ground and drainage runs to
the River Medlock

2. Exposure of construction workers
to contaminants in drain runs ecc

3. Exposure of construction workers
to asbestos, during and following
demoliion  of the  existing
structure.

4. Potenual gassing from degrading
materials in Made Ground

3.0 SITE INVESTIGATION
METHODOLOGY

3.1 General

The procedures followed in this site investigation are
based on BS 5930 (/99%9) - Code of Practice for Site
Investigations.  Where relevant, the general

Geotechnics Limited ®
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requirements and principles outlined in BS10175:
(2001), Investigation of potentially contaminated
sites — Code of Practice, have also been adhered to.
The site was designated as a yellow site (SISG
definition) during the course of the works and
appropriate worling methods adopted.

All the worle was carried out under the direction of
Geotechnics engineering staff.

The Trial Pit and Window Sample Records are
inciuded in Appendices 3 and 4, and the approximate
positions of the investigation points are shown on
the Exploratory Hole Location Plzn in Appendix 2.

It should be noted that the levels shown on the
Window Sample and Trial Pit Records were not
related to Ordnance Dawm and the depths quoted
are in metres below the local basement floor level.
This is located ac a significant depth (of the order of
3m) below the local external ground level.

The pesitions of the exploratory holes were
determined with reference to the Phase | Desl

Study Report, and were targeted as follows:

Exploratory Hole  Target

WS Ground beneath Existing
basement

WS2 Ground beneath Existing
basement

TPI Existing foundation - Hulme
Street side

TP2 Existing Foundation - River
Medlock side

TP3 ~ Existing basement floor

3.2 Hand dug pits

Three (3 No) hand dug pits were excavated to
depths of between 0.45mand }.20m below basement
fioor level. The worlk was carried cut on 22 and
23 February 2007.

Small disturbed samples were obtained at intervals
from the excavated soil where possible. Note was
made of ground stability characteristics and ground
water observations where appropriate.  On
completion of the works pits were backfilled with
arisings.

3.3 Window Sampling

Two (2 No) Window Sample Boreholes were
undertaken to depths of 1.90m and 4.30m below

basement floor level. The work was carried out on
23" February 2007.

The Window Samples were taken using a hand held
percussive device which drives lined steel tubes into
the ground in Im lengths. Samples are retrieved in
the plastic liners. The hoie is not cased and progress
depends on the nature of the strata penetrated.

The recovered liners were sealed on site prior to
transportation to Geotechnics Ltd stores for logging
and sub sampling.

4.0 LABORATORY TESTING

Seiected samples of soil were tested in external
laboratories for a number of determinands in order
to check on zany potential site contamination.
Where appropriate, the testing was undertaken

under MCERTS cenditions, at Alcontro Bthem's
laboratory in Chester. /

The determt\ nds g based on an. in house
rel conta lna\non screening su:te‘demved from

e avwilable D FR)%.:;-@ BRE Guidande on Sub
rfﬁ oncrete. ollowing were analysed:-

\/CArsenlc
admium

Chromium
Mercury
Nickel
Selenium
Lead
Copper
Zinc
pH
Soil Organic Matter
Warter Soluble Sulphate
Acid Soluble Sulphate
Magnesium
Chloride
Nitrate
Total Suiphur

In addition testing was undertaken on samples of soil
subject to leachate extraction. In this case the
following suite of analysis was undertaken:

Dissolved Arsenic
Dissolved Cadmium
Dissclved Chromium

Dissolved Boron

Disschved Micke!
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Dissolved Selenium
Dissolved Lead
Dissolved Copper
Dissotved Zinc
pH
Sulphate

The results are tabulated in Appendix 5.

50 GROUND CONDITIONS
PROVEN

5.1  Superficial Geology

The following sketch illustrates the superficial
geology encountered during this preliminary phase of
intrusive investigation:

ade: Ground {7 YPE 1 - Granuar)
iatle Ground (TYFE 2 - Re-waorked clay)

Glaciel Tl (Bouder Clay)

— Intammiden sanc stratum; within giscial Gl

The Made Ground \ge}_u&n{e countered is rather
complex, and reflects presence of the trained
section of the River Medlock zt the rear of the site.
Beneath the existing concrete floor slab a bitumen
based waterproofing layer is present, together with
engineering fill / Made Ground of two main types:

|. Essencially granular materials, sand and
gravel with cobbles of brick concrete
Essentially cohesive materials, comprising
reworked clay

The natural stratum encountered {at between 0.70m
and 2.80m below local ground level in the two
Window Sample bore holes) was a firm, becoming
stiff, grey or brown clay.

A single occurrence of a fine 1o medium silty sand
was recorded between 3.60m and 3.85m below locai
ground level.

Cancrete / ergineenng il and welarproofing layer:

5.2  Solid Geology

The underlying bedrock was not encountered during
the course of the investigation works.

5.3 Groundwater Regime

Trial Hole TP3 was abandoned due to rapid ingress
of groundwater at a depth of 0.45m below the
basement floor slab ievel. None of the other pits or
baorings encountered groundwater. Az this stage it is
not clear whether this reflects the presence of a
drain or similar feature, at the TP3 position, or
whether this reflects the presence of the local water
table, associated with the River Medlock.

In this latter case the dry cendition of the remaining
pits and beorings demonstrates the effectiveness of
the historic engineering works in controfting the
local groundwater table.

5.4 Gas ﬁ
This aspect of th fuirgdiinvest ation will be
covered in th subs fit Phase 2ii in est ation.

NN \///‘ \\

’ .0 \;QNCE/TUAL \_SITE
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The mformation described above is shown in a
sketch cross section on the facing page. Whilst
somewhat over simplified in comparison with the
real situation this broad conceptual model is a useful
tool in visualising the key contaminant pathways.

This has been updated from the Preliminary
Conceptual Mode! described in our Phase |
Investigation Report and shown earlier in this
report.

7.0 RISK ASSESSMENT

The existing legal framework for addressing
contaminated fand, in the context of new build
development works, utilises the Source - Pathway -
Receptor methodology, along with a Fit for Purpose
Criterion.

This utilises the Phase | and Phase 2 investigation
processes to establish the presence of both a source
and potential receptors. A rislc is seen to be present
if the Conceptual Model allows a significant Poliutant
Linkage or Pathway between Source and Recepror.
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The subsequent remediation recommendations are
then based on breaking the pollutant pathway
between source and receptor. This can be done by:

¢« Removing , or immobilising the source
¢ Closing any poltutant pathway
e Removing, or isolating, potential receptors

The data obutained from the faboratory has been
reviewed and the foliowing points should be noted:

I. The four samples tested yielded 957
percentile concentrations less than the
published Soil Guidefine Values {SGVs) for
Residential Land Use (with plant uptake — as
a conservative option) for the following
contaminants, as shown in the table below:

Arsenic, Cadmium, Chromium, Mercury, Nickel,
Selenium, Lead

Contaminant 95% percentile | DEFRA  SGV
concentration (mg/kg) for
(mg/lg) residential land
use
Arsenic 18 20
Cadmium <0.3 g
Chromium 29 i30
Mercury <0.6 8
Nickel 38 U750 Y|
Selenium =3~ L\ 3./
Lead U e, | case
"based on pkl > K Yok -
2. The pH Was in the r}mgé 8.1'7\-9.'20, with~a—"

mean ‘of '8.49. The' Béak w‘a;e} soluble
suiphat&g:okw_geu&fﬁi was 0.39g/1.

3. The peM dissolved leachate
sources compare with the Drinking Warter

Standards (DWS), and  Environmental
Water Quality Standards (EQS), as
indicated in the following table:
Contaminant ’ Peak EQSW DWS
Concentrartion
(units as
shown)
Arsenic 5 pgh 50 pgft 10 pg/l
Boron 73 ugll 2000 pg/! 1000 pg/l
Chromium 6 pg/l 5000 pg/i 50 ng/l
Copper 660 pg/l 5000 pg/l 1 2000 yg/l
Lead 2 g/l 4000 pg/l 10% ug/
Nickel I ug/! 50000 pgfl 20 g/t
Selenium 1 ugfl N/A 10 g/l
Zinc <3 pg/| 30000ug/| N/A
pH 7.75-8.01 6-9 6.5-10

) worst case assumption with respect to water

hardness, coarse rather than salmonid fish stock
assumed.

@ 10 g/l comes into effect on 25" December 2013,
current standard = 25pg/l

In this instance the following potential sources have
been identified:

e Heavy merals, inciuding arsenic and nickel,
since current 957 percentile values iie close
to (but below) the published SGVs.

s Sulphates, in respect of concrete design.
Appropriate  concrete design  will  be
required taking into account potentially
mobile groundwater characteristics, and the
brownfield setting of the site.

s Asbestos — no formal asbestos survey has
been undertaken to date, and as such its
prence should be assumed given the age of
the building, and the presence of service
connections,  building

partitions etc.

ential receptors) have

L \
o o el
W\{»rk rs, Residents, Elem of Built

\ Cor\tré{!ed Waters.
3 4

/\ AR

5 T . -

{ The key ‘pofiution linkages identified are those
b

( ibetween:

b |. Construction workers and asbestos

2. Future residents and asbestos left over by
inappropriate demolition / refurbishment
activities

3. Controlled groundwaters and potentiaily
jeachable metals  (concentrations in
leachate of arsenic, lead and copper reach
respectively 50%, 20% and 33% of the
acceptable threshold for Drinking Water
Standards.

8.0 FURTHER
INVESTIGATION
REQUIREMENTS

8.1 General

As described previously, the works carried out to
date represent an initial assessment prior to
demoiition of the existing structure. On the basis of
these works the contamination status of the site
appears to be of less concern than anticipated at the
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time of completion of the inicial Phase }Desk Study
report. The following additional works are proposed
as part of an additional phase of intrusive
investigation (Phase 2ii} prior to establishing a formal
Remediation Strategy (if required) and or
tmplementation Plan.

ft should be noted that no demalition works should
be undertaken at this site until such time as a
thorough Asbestos Survey has been completed. All
demolition worle will need to be carried out in
accordance with the regquirements established by
that survey.

8.2 Cable Percussion Drilling

%t will be necessary to undertake additional
investigation works to properly characterise the site
with  respect to  foundation  design, and
contamination pathways. In particutar, further
information wili be required on the deeper natural
superficial materials, and the depth of bedrock
iocally.

[t is currently anticipated that the structure to be
built will be founded on piles driven, or bored, to
bedrock. As yet, no information is available with
respect to the bedrock. Three (3 Nc) cable

percussion boreholes are therefore g ted to™he
drilled to approximately 15m below gre fevel t
prove the presencwf*stﬂt?blﬁo tiop stratuh. ;

undﬁ

o s
x/\ AR
}\Drllllng - \ \\\ [/3

|

may well be prd erig to deptake rotary coring of
the uppermost 5 of dck stratum to assess the
likely Rock Mass™ characteristics of the founding
stratum  with respect to potential excessive
settlements. This arises as a potential consequence
of the presence of a substantial fault in the vicinity of
the site.

8.3 Rotar
‘ \
Depending oni;he W/fc))lndaudp/l.}sadlngs it

The sandstone strata may well be reduced to the
condition of a soil aleng such fault planes, and
appropriate design measures may be required such
as oversize boring, or dowelling below the base of
the pile to increase the effective length of the pile.

It should be noted that if suitable bedrock is not
encountered {ie the rock mass is not seen to be
competent) it will be prudent 1o extend the coring
below this initial proposal of 5m depth.The rotary
drilling will be best undertaken as a follow-on
exercise in conjunction with the proposed cable
percussion drilling works.

8.4 Laboratory Testing

8.4.1 Geotechnical

A full suite of geotechnical design parameters will
need to be established and it is therefore anticipated
that the Phase 2ii works will involve a significant
amount of geotechnical laboratory testing to include
some, or all, of the following

BS 1377 (1990)

Test No. Test Description
Part 2
2 Moisture Content

Determination

43&53 Liquid and Plastic Limit
Determinaticn

9.28&93 Mechanical Analysis - Sieving

9.4 Mechanical Analysis -

Sedimentation

Part 3
52,55

54,55

\_jH Determination

Oedometer Consolidation

Test

Part 7

9 Shear Strength Measureament -
100mm diameter (Single Stage)
Quick Undrained Triaxia}
Compression Test

9 Shear Strength Measurement -

100mm diameter (Multi-Stage)
Quick Undrained Triaxial
Compression Test

8.4.2 Chemical / Contamination

It will be necessary to confirm the findings of this
initial investigation with respect to contamination
matters, and in particular to confirm the
concentrations of arsenic , lead and copper present
in the Made Ground. Samples will therefore be
obtained from the cable percussion boreholes to add
10 the existing chernical dara.

it will also be necessary to firm up concrete design

Geotechnrics Limited ®

The Geortechnical Centre,

Unit |, Borders industrial Estate,
River Lane, Saltney, Chester. Cil4 BRJ.

Site, Location
Project N PMNO50946

, (N
Phase 2, Investigation Report geateEhnIE‘s
S~

Page 5 of 6



by undertaking appropriate chemical testing for a
brownfield development site.

The following suite of analysis is therefore
considered appropriate:

Arsenic
Cadmium
Chromium
Mercury
Nickel
Selenium
Lead
Copper
Zinc
pH
Soil Organic Martter
Water Solubie Sulphate
Acid Soluble Suiphate
Magnesium
Chioride
Nitrate
Total Sulphur

In addition to the above further leachate testing will
be undertaken to assess the likely leachability /
mobility of any potential contaminants identified as
being present at concentrations of concern with

respect to  human  health or ntroted
groundwaters. \ }
.—ne/fr ! S
if consideredav&cess ite org%ni
contaminants willalso be un F\rta &n Gomprising
\
|

VoA
PA 5(i6Spe}zizf/éd) \
A

E (%\lﬁén/tar‘pr/ tion)

!

\ BTEX
MTBE
Phenol

As with the other contaminants, if appropriate

leachate / mobility testing will be undertaken.

8.5 Gas and
Monitoring

It will be necessary to install gas and groundwater
monitoring standpipes and / or piezometers to fully
modet the site for both foundation design purposes,
and for contamination assessment (Controiled
Waters remain one of the key receptors identified at

this site).

bt is anticipated that a minimum of 6 no visits over a

Groundwater

period of 3 months will be required before finalising
design requirements.

Written by

Keith Nicholls BS¢ MSc FIM® MIQ MICE CEng
Principal Engineer

Checked by

................................

Colin Dodd BSc MSc CEng
Principal Engineer

Geotechnics Limited ©&

The Geartechnical Centre,

Unit I, Borders Industrial Estate,
River Lane, Saltney, Chester. CH4 R}

Site, Location
Project Nao PNO50946.
Phasa 2, Investigarion Report
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APPENDIX 2

EXPLORATORY HOLE LOCATION PLAN
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APPENDIX 3

TRIAL PIT RECORDS



DATA SHEET - Symbols and Abbreviations used on Records

Samples Strata
B Bulk disturbed sample
BLK Block sample Made Ground Type |
C Core sample
D Small disturbed sample (tub/jar) Type 2
E Environmenta! test sample
ES Environmenta! soil sample Topseil
EVY Environmental water sample :
e il
S5
G (as sample Cobbles and Boulders g
L Liner sample = %DOG
P Piston sample (PF - failed piston sample) Gravel -l ‘
™ Thin walled push in sample ; “_-_'-.
u- Open Tube - 102mm diameter with blows to sand
take sample. (UF - failed U sample)
v Vial sample . .
Silc Zrosa
wW Water sample =i-l
Insitu Testing / Properties Clay e
5 Standard Penetration Test (SPT) —
C SPT with cone p ST
eat NP .
VN Strength from Insitu Vane w ™
HY Strength from Hand Vane R
PP Strength from Pocket Penetrometer Note: Composite soil types shown by combined symbols
{All other strengths from undrained triaxial testing) P
Chalk
w6 Water content
N SPT Result
-/ Blows/penetration (mm) after |50mm seating. Limestone
/- Total blows/penetraticn {mm)
{ ) Extrapofated value Sandstone
Rotary Core
Coal
RQD Rock Quality Designation
{% of intact core >100mm)
FRACTURE INDEX Fractures/metre Mudstone
FRACTURE Maximum
SPACING (mm) Minimum
Siltstone

Groundwater

Warer Strike >

Highest recorded standing water level

Instrumentation

Inclinometer

Standpipe Piezometer
f Seal Seal
W
q Tip Tip
Filter Filter
A

Metamorphic Rock

igneous Rock

N

]



TRIAL PIT RECORD

Project OXFORD RDAD - MANCHESTER Engineer SCOTT HUGHES DESIGN LTD Trial Pit TP
Project No PNO&1372
L]
Client  PROPERTY SOLUTIONS LTD
Sampies and Tests Strata
i [
L Depth i Type S":t;'m‘ Rasults Description
L 0.10- 0.12 i D % \_Concrete.
[ 0.30- 5 ‘L D Hard black bitumen compound. {Possibie
= | 0.45- 1D ‘ waterproofing).
L E NLayer of piaced whole red bricks. k
X "~ i
- I MADE GROUND: Red-brown clayey gravelly sand. Gravel — '
- | i 'l is megdium to coarse angutar to sub-angular of -
C concrete and brick fragments. g
N i
L MADE GROUND; Red-brown sl}ghtly sandy graveuy clay. E ;
F } Gravel is fine to coarse angular to sub-anguiar of r !
r ! concrete and brick fragments. r i
- [ i L !
— : At 0.70m yellow-brown sandstone drain. — |
3 i L
r i End of Excavation r
L ! -
- [ ' -
- | i
C ©
: :
- |- __
- [
- ‘
- ‘F :
L — i
X i - |
- r ! - i
- 1 :
L 1 -
L L
; ] ©
- L | L
- [ n
- -
X ; L
- — | L
i I ; L
F L -
- ! y
- T ! C
v ! I r
- i | — i
| | |
- Excavation Groundwater
Plant  Hand tools. width {8) 0.30 gbep‘h o BERI | Details
Date 22/0272007 Length [C) 0.30 serve ot Pit . _
Sharing Nene. wone encountered during excavation.
. . . Date Backfilled 23/02/2007
- Stability Stable during excavation.
Remarks Inspection pit hand excavated te 0.72m depth. Logged by JH
Symbols and Figure 1 of 1
-— ablbreviations are 11/04/2007
expiained on the
Seeompanying I .
key shect. EEEEERES
All dirmensi
— are il:n :12;22.5 E




TRIAL PIT RECORD

Project OXFORD ROAD - MANCHESTER Enginaar SCOTT HUGHES DESIGN LTD Trial Pit TPZ2
Project No PRD61372
Client  PROPERTY SOLUTIONS LTD
Samples and Tests Strata Scale :50
Depth ! Type St{;wm Results Description
: 0
L 0.00- 0.02| D Cement based floor screed.
[ 0.02- 0.2B, D - - - -
L ; Comcrete with red brick inclusions.
L 0.40- 1,00 D - -
- ! Hard black bitumen compound. {Possible
r i . waterproofing).
[ 1.00- .20 D \Layer of placed whole red bricks.
r : . MADE GROUND: Stiff dark brown clay with occasional
L ! [ gravel, Gravel is medium to coarse sub-rounded
= i . including concrete and brick fragments. "~
T : MADE GROUND: Dark brown gravelly medium to coarse - :
N i : : sand. Gravel is firme to medium amgular to - i
[ : : \ sub-angular. — :
I i : i L ; \
; ' ‘ 1 At 7.10m Half brick. - ; :
C ! i At 1.20m fragments of metal pipe. ‘_ j
- i End of Excavation oy : ;
- i - : ;
L i ! i L
C i i i
L ! | L
[ i . E
L : r j
X ; '
C + |
3 o - | !
C i ! i -
L i 3 -
i j -
! [ |
: ! - |
F ' F {
L i L :
L ! L i
: | :
- | . |
L | C ;
o ! ! o
- B ' I N
[ ; i E |
'_ : : [ L
I ‘ X
|
[ !
o | E ‘
: l - |
C ‘g i '
i ;
Excavation Groundwater
- Depth Depth ;
Plant  Hand tools. width (Bl 0.30 S0 1 petails
Date  22/02/2007 Length (T} 0.30 Gbserved| ot Pit _ _
Shoring None. Nome encountered during excavation.
N . Date Backfiled 23/02/2007
Stability Stable during excavation.
Remarks Inspection pit hand excavated toc 1.20m depth. Logged by JH
Symbols and Figure 1 of 1
abbreviations are 114642007
explained on the
accompanying Il 0
key sheel geotechnics
All dimensians PN




TRIAL PIT RECORD

Project OXFORD ROAD - MANCHESTER Engineer SCOTT HUGHES DESIGN LTD Trial Pit TP3
Project No PND&1372

Client  PROPERTY SOLUTIONS LTD

Samples and Tests Strata Scale 1:50

Depth Type ‘5”“'-”“ Results Dascription Depth E Legand

! _No

Concrete.

water-proofing).

\_Hard black bitumen compound. (possible

|

\

1
0.40- u.asL D

e

Layer of placed whcle red bricks.

|

‘ MADE GROUND: Red-brown slightly sandy fine to coarse
| gravel of concrete and brick.
|

1

i

§ End of Excavation

lllll|l|||lllv?|l||IIIIII|IIII|IIII]GI!I1

||||||‘r!|||lll||||>|l||‘ll“|“l‘l_l"l“'r"l"r_r'l"r|“||‘T‘¥|:|\|||||I|l|l|‘|“lll||||||Flllll'l"l||:‘t|lIll1“|‘|“l“‘l’T“|—|_l_l_|_"

|IilI|IIIIIIlI|||IIIEItll|]l|l|l\ll|IIIII!III'III‘I]iiII|Illl

Excavation Groundwater
i Depth Depth :
Plant Hand tools. width (B 0.30 PN 1 Details
Date 23/02/2007 Length (C) .50 Observed| of Pif "
Shoring None. 0,40 0.45 |Rapid ingress.

. . Dezte Backfilled 23/02/2007
Stability Stable during excavation.

Remarks The Trial Pit terminated at a depth of 0.45m due to groundwater inflow. Logged by JH
Symbols and Figure 1 of 1
abbreviations are 111042097

explained on the

accompanying o
oy sheel geoteEhniEs

All dimensions G




APPENDIX 4

WINDOW SAMPLE RECORDS



BOREHOLE RECORD - Window Sampling

Project OXFORD ROAD - MANCHESTER Engineer SCOTT HUGHES DESIGN LTD Borehole WS1
Project No PNO61372
Ctient  PROPERTY SOLUTIONS LTD
Sampling Properties Strata
! i Depth i
'sample | paoety [Strengthl _
Depth T Type (toa?isaterl kPa | % Description Depth
5_ | : — G.l.
0.05- 0.40p D | Concrete. _/: 0.05
!: MADE GROUND: Red and grey-brown fine to coarse [ 0.40
0.40- 0.60 - D angular gravel of broken brick and concrete. _/F
0.60- .70~ D ! _ o 0.60
0.70- 1.00 D : MADE GROUND: Red-brown and black gravelly medium to - 0.70
z | coarse sand. Gravel is fine to coarse angular of N
1.00- 1.90 — D i concrete and brick with occasional coal tragments. |; 1.00
F : Firm brown siightly sandy gravelly CLAY. Gravel is ﬁ
L i medium tc coarse sub-rounded.
: 1 \ Stiff brown CLAY. Jﬁ
r i r
L | ' stiff grey-brown CLAY. /: 1.901
:-_ i I i End of Borehole t'_ ) i
:: ! i | =
P c
- | - o b
- | - R
- z P E
- . | - : ;
o - '
3 i F B
- | r !
g | - |
: ;
i L
n c
- i T !
S | - |
- ! [ ‘
L SR
. 1 : . i
h \ 1 _ I \
- : | |
o o ‘ I
i ‘
z : F .
. ;_ I
C N \ .
f : |
= r ‘ !
: 'r |
L r {
i r ‘
- N |
| I
: b |
r [ ‘- !
r C | | i
Boring Progress Groundwater
i o ] Depth | Depth |Depth o ] Depth | Depth ! ' in | Depth Remarks on
Depth | Dia | Technique Crew | of Hole| Cased | Warer | Date Time | struck | Cased iRDSE 1 pMing E.Sealed Groundwater
1.90; indowless Sampler FS G.L. 23/02/07 10:00 ‘ f 'None encountered
| 1.90 23702707 11:30 i i during boring.
|
. 1 |
i ; i i i | : i ‘ |
Window Sample Borehele bDackfilled with arisings on completion. Logged by H
Remarks
Symbois and Figure 1 of 1
abbreviations are 1140412007

explained an the
accompanying
key sheet.

All dimensions

—

S ]
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BOREHOLE RECORD - Window Sampling

Project OXFORD ROAD - MANCHESTER Engineer SCOTT HUGHES DESIGN LTD Borehole Ws2
Project No PNO61372
b
Client PROPERTY SOLUTIONS LTD
Sampling Properties Strata Scale 1:50
' "~ Depth ‘ ‘ :
- . i Sample | ~2odd & Strengthl w . ! "
Depth Type 1.l1naf!\efaterl kPa | % Description ] Depth Legend i
— : L. G.L.
0.05-0.80- D \ Concrete /— 0,05
-~ L MADE GROUND: Mottled red-brown clayey gravel. z ;
- Gravel is medium to coarse angular of concrete and -+
r brick. Some pockets of sandy clay. F
0.80- 1.00f D K I 0.80
. MADE GROUND: Soft grey-brown slightly sandy [ 1.00
L - ravelly clay with occasional plant remains. Gravel |
r is fine to medium angutar of brick with cccasional |
r coal fragments. [
L PROBABLY MADE GROUND: Red-brown in places mottled
i grey -yellow slightly sandy slightly gravelly N
= N silt/clay. r
2.20- 2.80- D .
- i
- - | v
L | :
i | :
2.80- 3.00C D | i K L 2.80
‘F | Firm to stiff dark brown mottled grey CLAY. }'_ 1
| : —
- - ; 1 [
r ! i F
3.60- 3.70F D ! - _ _ i
3.70- 3.85r D ! . Dark brown fine to medium siity SAND. -
3.85- 400 D i - - g
— L : . Firm to stiff dark brown CLAY. 3
4.15- 4.3DE b ! ; $tiff dark brown speckled black CLAY. - —
o i End of Borehole " ! |
- C \ E :
:
o F [
F L
; [
- lr_ C
N : i ‘
! ; i
C ; C ;
l L
L L ‘
L :- F
: -
0 f |
L - |
- - - |
- L } i
L ; L P
. : ‘ - P
L . F I
- E ! 3 |
H : [ | b :
- r \ ; ‘ T
C ‘ I C ‘
L ! ; : i 1
- 1 ! r I
- -
" - - ‘ .
r r |
F | L B l ‘
- Boring Progress Groundwater
" ) ) Daepth | Depth Depth to ) Depth | Depth in | Depth Rermarks on
Depth Dia Technique Crew | o Bolg| Cased © Water Date Time | ciuck | Cased | 958 100 pring | Sealed ‘ Groundwater
4,30 Windowless Sampler PS5 G.L. ; 23702707 12:C0 : iNone encountered
4 .30 23/02/07 14:00 :during boring.
i !
| ) |
| | | i | i |
Borehale backfilled with arisings on completion.
Remarks Between 1.00-2.00m very [ittle recovery. Logged by JH
b Symbols and Figure 1 of 1
abbreviations are 11/04;2007
explained on the
accompanying IZB‘ 0
key sheel. QEBtEEhnlES
- All dirmensions. -q\——*—'}
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APPENDIX 5

CHEMICAL / CONTAMINATION TESTING



ALcontrol Geochem Analytical Services

-
Sample Descriptions
L_ Job Number: 07/05126/02/01 Grain sizes
Client: Geotechnics Ltd <0.063mm Very Fine
: Client Ref :  PN061372 0.1mm - 0.063mm  Fine
- 0.1lmm - 2mm Medium
2mm - 10mm Coarse
>10mm Very Coarse
- =i
Sample Identity [ Depth (m) Colour Grain Size Description E"
] =
- TP2 0.4-1.0 Brown 0.1mm - 2mm Clay with some Stones 1
WS1 0.7-1.0 Brown {.lmm - 2mm Clay with some Stones 1
WS2 0.05-0.8 Brown 0.Ymm - 2mm Clay with some Stones 1
- WS2 2.8-3.0 Brown 0.1lmm - 2Zmm Clay with some Stones 1
—
L —-
p—
pan
[ ] -
. I -
[
™)
L
-
F
* These deseriptions are only intended (o aci as & cross check if semple identities are questioned, and to provide a log of sample matrices
o with respect to MCERTS validation. They are not intended as full geologicat descriptions.

We are accredited to MCERTS for sand, clay and loam/topsoil, or any of these materials-whether these are derived from naturally occurring

soil profiles, or from fill/made ground, as Jong as these materials constitute the major part of the sample.
Other coarse granular materjals such as conrete, gravel and brick are not accredited if théy comprise the major part of the sample.

- ;' Sample Description supplied by client



LI

-r_._. g

Validated ALcontrol Geochem Analytical Services * 150 17625 accredited
M MCERTS acoredited

Preliminary L__.—l Table Of ReSlﬂtS * Subcontracted test
» Shown on prev, repoit

Job Number: 07/05126/02/01 Matrix: SOLID
Geotechnics Ltd Location: OXFORD ROAD, MANCHESTER

Client: _
Client Ref. No.: PNO61372 Client Contact:John Beoth
Sample Identity] TF2 W31 ws2 W52
| e T [easlzse || F ] = | .
o _Sample Type SOLID | §9LLD SQLEI?_ SoLID I U % %
. Sampled Date 230207 | 23, 0207 | 23 97, 077_ 230207 s : g
—g;;[k)ie-ﬁ;—c;v_e&kf)—;t:f;i—.b‘}o‘?— m o7 | 20307 | 210307 1 g
T T Bateh ! 1 1 : ﬁ __‘_ _ﬁ” T
Sample Number(s) 1 2 s 4 1 B T
Total Sulphate BRE 0.13 .05 2.15 0.03 TM149 | <001 %
rsenic <3 <3 10 BT T B ) T™M128 | <3.0 mifkg
Cadmiumﬂ“ <0.3 <03 <03 ‘ZOS N T™129 | <0.3 mgkg
Chror.n—i;ﬁ;-_-_rdv—ﬁ 23 21 23 Y T TMI129%, | <4.3 meikg
Copper 18 20 85 R e T™MI126'| <6 mgkg
I cad 9 13 55 R ) ™I2eh,| <2 mee
ereury e <0.6 <06 w6 | <06 D | TMI23' | <0.6 meke
kel 30 25 34 I ’ Th120',,| <0.5 mgke
Selenium N <3 <3 <3 .-;-3 T T TM]29'M <3 mg'kg
Ce a1 | 56 e | e | R U R T vy, | <25 meke
Soil Organic Mater ST s Ve | | T T Fomese | <03s%
i earBr] G016 | 001 | 0o | 0ood ' ' T rvoset | <000
oo L it A BRE| 0070 | 0010 | 01 | oo0s 1 ) 7T T T ovaae | <eoonen
li;;;e‘?i";mﬂ;;;;;;t sre| voes | oo 1 013 | oooos ) T T T v | <0.0003 g
P 1 o2 | sw ' B R LA 100 pH Uried
T o217 ] oo | T T T s | <ocesen
u::tal Su;phur 0.06 004 T _(.).16”— ‘ D03 7 ) I TMO68 <0 Or;
l__m S , [ S - [N TS IS ISR WENUGREEN S

All results expressed on a dry weight basis.
Date 01.04.2007




-

.

—

r

Validated
Preliminary I—_—I

Job Number:
Client:
Client Ref. No.:

ALcontrol Geochem Analytical Services * 150 17025 accredited
Table Of Results M MCERTS accredited

* Subcontracted test
» Shown con prev. report

07/05126/02/01 Matrix: LEACHATE
Geotechnics Ltd Location: OXFORD ROAD, MANCHESTER

PN061372 Client Contact:John Booth

Sample Identity] TFP2 wsi wSs2 W52

T Depth ] 0e | oris |emon | aes0} | N -

Sample Type| SOLID | SOLID | 3OLID § SOLID . &
. Sampled Date} 23.0207 4 230207 | 23,0207 | 23027 B D I~ 5
Sa}npleRecelvedba:; 5]0307 - -21.*&}3.07 . 21.03.07 | 21.03.07 P E'F' “
N ) E;ﬁl ] T 1" 1 1 ~ .

Sample Number(s) i T S T .
Arsenic Dissolved (NRA) (JCP-MS) <] <] 5 3 T™i52 <] ugh
_Bmonvb;;o]vzd MNRAY(CP-MSY| <10 se T T I R . TMI152 | <10ugh
Cadmium Dissolved (NRA} (ICP-MS <0.4 <0.4 . <0.4 ;5.4 B N L S TMi52 | <04 ugl
Chrnmiun'.l Dissolved (MRA) (CP-MS) <] <l ‘ 3 - -6 BN e R TMI52 <1 ugfl
Copper Dissotved (NRA) ICP-MS) 650 3 4 —? I h TMI152 <7 ug/l
Lead Dissalved (NRA) GCP-MS3 | <t <1 o | 2 TMIS2 | < ugl
Nicke! Dissalved (NRA) (ICP-MS) <] <1 <1 o I - TM152 <1 ugl
;e_I:r;umDissolved (NRA) (ICP-MS) <] <1 1 “-:1- 1T TM152 <1 ugi
7 inc Dissalved (NRA) (ICP-MS)] <3 <3 <3 N R ) TMI52 | <3ugll
Sulphate (NRA) 49 29 44 31 B I . TMO0%8 <3 mg/l
pH (NRA) 775 7.86 7.81 E,D] 1 7 TM133 |<1.00 pH Unityg
Date 03.04.2007




ALcontrol Geochem Analytical Services
Table Of Results - Appendix

Job Number: 07/05126/02/01

Client: Geotechnics Ltd

Client Ref. No.: PN061372

Report Key : Results expressed as {2.g.) 1.03E-07 is equivelentta 1.03x1 o’

NDP No Determination Possible ¥ Subcontracted test

NFD No Fibres Detected » Result previously reported (Incremental repaorts only)

# 1SC 17025 accredited M MCERTS Accredited

PFD Possibie Fibres Detected EC Equivalent Carben (Aromatics CE-C35)

Nate: Method detection limits are not always achievable due to various circumstances beyond our control.

Summary of Method Codes ¢contained within report : » g r o= pg|0F
o oo ® = A
~ ~

=B &5 2

Method Ref Deserin E3|&x |20 |84

No. eference eseription ERlE v » 3 g =
WWAS

TMO50 gjde_’thlong;?’lgIBﬁEN 13.?.3,;PHA, 20th Total Organic Carbon determination by combustion method v DRY

TM068 JASTM D-1552 Total sulphur determination by combustion method g DRY

TM097 g;osd;ﬁed: US EPA Method 325.1 & Determination of Chloride using the Kone Anatyssr v DRY

W i

TM098 Igd;ﬂm]u;g;SDOE, A AIAPHA, 20th Determination of Sulphate using the Kone Analyser NA

TMO09§ gfthf;ggaooﬂ AWWAJAPHA, 20th Determination of Suiphate using the Kone Analyser v DRY
Method 4500H, AWWA/APEA, 20th |Determination of Total Oxidised Nitrogen using the Kone

TMI0Z |24 1999 Analyser v DRY
Method 31208, AWWA/APHA, 20th

TM129 |Ed, 1999/ Modified: US EPA Determination of Metal Cations by IRIS Emission Spectrometer DRY
Method 3050B
Method 31208, AWWAAPRA, 20th

TM129 |Ed., 1995/ Medified: US EPA Determination of Metal Cations by IRIS Emission Spectrometer v DRY
Method 3050B
Method 31208, AWWA/APHA, 20th

TM129 (Ed., 1999/ Modified: US EPA Determination of Metal Cations by IRIS Emission Spectrometer v v DRY
Method 30508

TM133 {BS 1377: Part 3 1990 Determination of pH in Soil and Water using the GLpH pH Meter NA

TM133 [BS 1377 Part3 1950 Determination of pH in Soil and Water using the GLpH pH Meter | v v WET

TM149 IBS 1377: Part3 1990 { Extraction)  |Analysis of Total Sulphate using ICP-OES Specrophotometer DRY

TM152 ;“;&‘IO;Q;HSB’ AWWAIAPHA, 20th |\ o1 sis of Aqueous Samples by ICP-MS NA

1 Applies to Solid samples only. DRY indicates samples have been dried at 35°C.  NA = not applicable.



ALcontrol Geochem Analytical Services
Table Of Results - Appendix

Job Number:  07/05126/02/01
Client: Geotechnics Ltd
Client Ref. No.: PN061372

Summary of Coolbox temperatures

Batch No. Coolbox Temperature (°C)

1 8.4%C
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APPENDIX 6

INVESTIGATION TECHNIQUES AND GENERAL NOTES



INVESTIGATION TECHNIQUES

INTRODUCTION

The following brief review of Ground [nvestigation techniques, generally used as port af maost 3ite
Investigetions in the UK, summarises their methodoiogy, advantoges ond limitotians. Detofled
descrivtions of the techniques ore ovoilable and con be brovided on request  This review shouid be
reod in conjunction with the pccampanying General Notes,

TRIAL PITS
The tricl pit is omongst the mast simple yet effective means of identifying shollow grouna
condisions on o site. Jis odvontages include simplicity, speec, patentiol occurocy and cost-
effectivenzss,  The triol pit is most commonly formed wsing o bockacting excavotor which can
wpicely determine ground conditions 1o seme 4 metres below ground fevel. Hand excovoiion is
often used 1o locote, expose ond detail existing foundations, features or services. Ir generol, it is
difficuit to extend pits sipnificontly below the wotsr toble in predomiparrly grorular soils, where
fiows can couse instobility. Unless otherwise stoted, the Trial Pis will not hove been provided with
temporary side support during their construction.  Under such circumstonces ground conditions 1o
some [.2 metres can be dosely inspected subjecz to stohiliry assessment, but belew this deprh,
entronce inic the pit is not permitted in the chsence of shoring and hence observotions will hove
besn made {rom ground surface ond somples token from the excovotor bucket.

Trends in Stroto type, level ond thickness con be detemmined, shear surfoces identfied ond the
behoviour of plont, excovotion sides and excovored materiais con be reloted to the construction
process. They ore particulenly voluoble in land slip investipotions. Same types of insitu test con be
undertaken in such pas ond farge disturbed or block sompies obtoined.

CABLE BERCUSSION BORING

The light Cable Percussion technigue of soft ground boring typically ot o diorneter of 150mm, s o
well estoblished simple ond flexible method of buring vertical holes omd generally oflows doto to be
obioined in respect of strote conditions other thon rock. A whulor cumer (for cohesive soils) or
shell with o flop valve {for granuior soils) is repectedly lified ond dropped using o winch and rope
oberating from an "A" frome. Sofl which enters these tools is regutorly removed and either
sompied far subseguent exomination or tesi, or laid to one side for bockftfing. Steel cosing wil
hove been used 1o prevent callopse of the borehole sides where necessary. A degree of disturbonce
of soil ond mixing of layers is inevitable and the presence of very thin loyars of different solls within
a porticuior svoturn moy not be identfied. Chonges in stote ype con only be detecred on
recognition of o change ix soll somples ot surfoce, ofter the interfoce hos been possed. For the
foregoing regsons, depth meosurements should not be cansidered to be more occurote thon 0.1
metre.

In cohesive sofls cylindricol somplss ore retdeved by driving or pushing in [00mm nomina!
diameter tubes. In soft soils, pistor sompling or vane testing may be undertcken. In gronuiar 50§
and often in conesive moteriols, insitu Stondard Penerrgtion Tests (5PT's) are perfarmed. The SPT
records the number of stondord blows required w drive a 50mm diomster open or cone ended
probe for 300mm after an initial {50mm penevotian, A modified method of recording is used in
more dense strota. Smoll disiurbed somples are obtpined throughout

The technigue con determine ground conoitions [o depths in excess of 30 metres under suitobie
circumsiances and usualiy couses less surfoce disturbanee thon trio! pitting.

ARY DRILLING
Rotary Driiling to produce corss by rototing an oanuior diamond-impregnoted whe or borrel i
the ground is the rechnique mest approprigre 1o the forming of site investigovon borekoles through
rock or other hard strota. h hes the odvonioge of being obie 10 be used vertically or ot on ongle.
Core diameters of less than |00mm ore mast commor for sie investigation purpuses.  Core is
normally rezrieved in plostic lining tubes. A flushing fluid such os oir, water or foam is used to cool
the bit ond corry cumings 10 the surfoce.

Examinetion af cares ofiows detolled rock description ond generolly enables angled discontinuiry
surfoces 1o be observed. However, vertical holes oo not necessarily revsal the pressnce of verrical
or neor-verticol fissures or joint discontinuities. The core con be subjected to test in the field or
{aboratary. Care recovery depends upon rock type anclor techniques used Where open hole
rotary drilling is employed, descriptions of strato resul fram exominotion 01 surfoce of small
particles ejected from the borehale in the flushing medium.  In consequence, no indicotion of
fissuring, bedding, consistency or degree of weathering con be abtoined. Small scole plant con be
used for guger driliing to limitad debth where occess is constroined.

Depths in excess of 60 metres can be cchieved under suitable circumstances using rotary
techniques, with minimal surfoce disturbonce.

WINDOW SAMPLING

This cechnigue inveives the driving of on open-ended tube into the ground and retrievol of the soil
which enters the tube. The term “"window sample” orose from the original device which hod 6
“windaw” of slot cut into the side of the tube through which samples were token.  This hos now
been superseded by the use of a thin-wolled piostic finer within o sampler which hos o salid wall
Digmeters ronge from 36 to 86mm. Such somples can be used for qualitotive logging, sefection of

somples for dossification snd chemicol onolysis ond for obtaining o rudimentory gssessment of

strength.

Driving devires cor be hand-held or machine-mounted ond the drive twbes ore typically in Im
lengths. The hole farmad is not cosed, hawever, ang hance the success of this technique is imited
when soils ond groundwater conditians ore such that the sides of the hele coflapse on withdrrwol
of the sampler. Obstructions within the grourd, the density of the moterial or its strength con giso
fimit the depth and rote of perezration of this light-weight investigotion technique.  Nevertheless, ft

i o valuoble tool where cccess is constrained such o5 within bulldings or an embankments,
Depths of up to Bm con be achieved in suitable drcumstances but depths of 4m 1o 6m ore
more common.

EXPLORATQRY HOIE RECORDS

The data cbtoined by these techniques are generally presested on Trel PR, Borzhole,
Drilihole or Window Sample Records. The descriptions of strata result from information
gathered from o number of sources which moy inciude published gezological data, preliminary

fisld observotions and descriptions, insity test results, laboratory test results and specimen

descriptions. A key 1o the symbols and obbreviations used orcomponies the records. The
descriptions on the explorotory hole records occormmodote byt may not necessarly he
identical ta those on any preliminory records or the fobarotory summaries.

The records show ground conditions ot the explorotory hole locarions. The degree o which
they con be vsed to represent conditions between of beyond such holes, however, is o motizr
for gealogical interpretotion rother thon foctual reporting ond the assogioted uncerlainuies
must be recognised.

DYNAMIC PROBING

This technigue typicolly measures the number of dlaws of o siandard weight falling over o
standard height 1o odvonce a rone-ended rad over sequentiol standord disionces {typically
[00mm). Some devices mecsure the penstrotion of the prabe per standord blow, It is
essentiolly @ profiling tal and is best used in conjunction with other investigotion techniques
where site-specific correiotion cor be used to deiineate the distribution of sofi or loose sails or
the upper horizan of o dense or strong leyer such os rock,

Both mochinedriven and hond-driven equipment is availoble, the selection depending upon
gccess restricons ond the depth of penetrotion required. i is porticulorly wseful where
occess for larger equipment is not avoiloble, disturbonce is 1o be minimised o where there
are cost construinzs. No somples are recovered ond some technigues leove o sacrificial cone
heog in the graund. As with other lightweight techniques, progress is limitad in strong or
dense solle  The resuls are resented both numerically ond graphicelly. Depihs of up to
10m are commonfy ochieved in suitohie circumstonces.

The hand-driven DCF probing device hos been colibrated by the TRL to provide o profile of
CAR values over o ronge of depths of up to [.50m.

r F N

The mos: common form of instrument used in site investigotion i either the standpipe or else
the stndpipe piezameter which can be instolled in investigation holes. They ore used g
facilizate monitoring of groundwoter levels and woter sempling over a periad of time following
site work. Normally a standbipe would be formed using rigid plastic tubing which has been
perforated or slatted over much of s length whilst o standpipe piezometar would hove a
fiker tip which would be placed ot 6 selected level ond the hale seoled obove ond sometimes
below 1o isalote the zone of interest.  Groundwater Jevels ore determined using an electonic
“dipmeter” to mecsare the depth 1o the woter surfoce from ground level. Fiezometers can
olso be used to mensure permeohility. They are simple and inexpensive instruments for long
1erm manitoring but response times con fimit their use n tidal areos ond access 10 the ground
surface ot euch instrument is necessery. Remate reading requires more sophisticated
hydroulic, electrenic or preuraatic eguipment

Semlement con be monitored wsing surfoce or buried torget plotes whilst Iatero! movement
over a range of depths is monitored using ship indicotor ar inclinometer equipment.

Geotachnics Limited &

Unit |, Borders Industrial Park,
Btoe lana Cmlemmes Fmpern e LA Q21



GENERAL NOTES

L.

The report is prepored for the exclusive vse of the Client nomed in
the document ond copyright subsists with Geotechnics Limited.
Prior written permission must be obtoined to reproduce alf or port
of the report It is prepared’ on the understonding that its contents
ore only disclosed 1o porties directly involved in the current
investigation, preparotian ond development of the site.

Further copies may be obiained with the Client's writzen permission,
from Geotechnics Limited with whom the master copy of the
document will be retained.

The report andfor opinion is prepored for the spedific purpose
crated in the document and in relotion to the noture ond exient of
proposals made ovoilable 1o Geotechnics Limited ot that time. Re-
consideretion will be necessary shouid those detoils change. The
recommendations shewld not be uvsed for other schemes on or
odjocent to the site without further reference to Geotechnics
Umited. )

The assessment of the significance of the factual data, where cailed
for, is provided ta assist the Chent and his Engineer andlor Advisers
in the preparation of their designs.

The report is based on the ground canditions encountered in the
exbloratory holes together with the results of field and laboratory
testing in the context of the proposed development The dota from
any commissianed desk study and site reconnaissance ere aiso
drawn upon. There may be special conditions appertaining to the
site, however, which are not revealed by the investgation snd which
moy not be taken inte account in the report

Methods of construction andfor design other than thesz proposed
by the designers or referred t in the report moy require
consideration during the evolution of the proposak ond further
assessment of the geotechnical and any geoenvironmental daw
would be required to provide discussion and evolugtions appropriate
to these methods.

The accuracy of resuis reported depends upon the techmigue of
meosurement, investigoton ond test used and these volues should
nat be regorded necessarily os choracteristics of the sirata as ©
whole (see accompanying notes on Investigation Techniques).
Where such meosurements ore cricol, the techaique of
investigation will need to be reviewed and supplemeniary
investigation undertaken in accordance with the advice of the
Company where necessory.

The samples selected for laboratory test are prepared and tested in
occordance with the relevont Clauses of BS 1377 Pars | 1o B,
where oppropriote, ‘in Geotechnics Limited's UKAS occredited
Lebaratory, where possible. A fist of tests is given.

Tests requiring the use of onother lgboratory having UKAS
accreditotion where possible are identified.

Any uncvoidable variotions from specified procedures are identified
in the report

Specimens Gre cut verticaliy, where this is relevont ond con be
identified, unless otherwise stated.

All the dota required by the test procedures are recorded on
individuol test sheets but me results in the report are presenied in
summary form to eid understanding and assimilation for design
purboses.  Where all detalls cre required, these can be maode
availobie.

Whilst the reporr moy express on opinion on possible
configurations of strata between or beyond exploratory holes,
or on the possible presence of fecrures based an efther visual
verbal, written, cortographical, photographic or pubfished
evidence, this is for guidonce only ond no fiabllity con be
occepted for its occurocy.

Classification of materiols os Made Ground is based on the
inspection of retrieved samples or exposed Eexcavaiions.
Where it is obvious thot foreign mamer such as papes, plostic
or metal is present, dlassificotion is clear. Frequently, however,
for fill moterials that orise frem the edjacent ground or from
the bockfiling of excavations, their visua! charocteristics con
clesely resemble those of undisturbed ground. Other evidence
such as site history, explorotory hole location or other tests
may need to be drown upon to provide clanfication. For these
reasons, classificotion af seils an the exploratory hole records
as either Mode Ground or notwrally occuring stroid, the
boundary between them ond dny interpretotion that this gives
rise to should be regarded os provisione! ond subject o re-
evaluation in the light of further date.

Ground conditions should be monitored during the construction
of the works and the report should be re-evoluared in the light
of these dato by the supervising geotechnical engingers.

Any comments on groundwoter conditions are based on
observations mode ot the time of the investigation, uniess
specifically stated atherwise. }t should be noted, however, thot
the observations ore subject to the method and speed of
boring, drilling or excavation ond that groundwater levels will
vory due to segsonal or other effects.

Any bearing copacities for conventionol spreod foundations
which ore given in the report and interpreted from the
investigation are for boses ot @ minimum depth of Im below
finished ground level in naturally occurring strata ond ot
broadly simiior levels throughout individual structures, unless
otherwise stoted. The foundations shouwld be designed in
acrordance with the pood broctice embodied | n 8B5S
8004 : 1986 - Foundations, supplemented {or housing
by NHBC Standards. Foundation design is an iterative process
ond bearing pressures may need odiustment or other
meosures may need 1o be tzken in the context of final loyouis
ond levels prior to finalisotion of propasals.

Unless specificelly stated, the investigation does not toke
account of the possible sffects of minera! extroction or of
gases from fill or notural sources within, below or outside the
site.

The costs or economic vighiiity of the proposals referred to in
the report, ar of the solutions put forward to any problems
encountered, will depend on very many factors in oddition to
geotechnical or geoenvironmentol cansiderotions and hence
their evolugtion is outside the scope of the report

Geotechnics Limited ®

The Geatachniczl Centre,

Unit |, Borders Industrial Park,

River Lane, Saltney, Chester, CH4 BR]
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Booth King
Calico
55 Mosley Street, Booth King

MANCHESTER,
M2 3HQ

FAO:

Dear Sirs

How to contact us:

United Utilities Water Limited
Property Searches
Haweswater House

Lingley Mere Business Park
Great Sankey

Warrington

WAS5 3LP

Telephone: 0370 7510101

E-mail: propertysearches@uuplc.co.uk

Your Ref: Holiday Inn
Our Ref: UUPS-ORD-551447
Date: 27/02/2024

Location: HOLIDAY INN EXPRESS 2-4 OXFORD ROAD, MANCHESTER, M1 5QA

| acknowledge with thanks your request dated 23/02/2024 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,

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


mailto:property.searches@uuplc.co.uk
http://www.unitedutilities.com/work-near-asset.aspx
https://test.propertysearches.unitedutilities.com/contact-us/

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



The position of the underground apparatus shown on this plan is approximate only and is given in accordance with the best information currently available. United Utilities Water will not accept liability for any loss or damage caused by the actual position being different from those shown.

Crown copyright and database rights 2023 Ordnance Survey 100022432. Unauthorised reproduction will infringe these copyrights.
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Flood risk assessment data

Location of site: 384144 / 397420 (shown as easting and northing coordinates)
Document created on: 18 September 2025

This information was previously known as a product 4.

Customer reference number: CCB1N2XTA3Y 1

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

* past floods

* 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:
* flood defences and attributes

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

When using the surface water map on the check your long term flood risk service
the following considerations apply:

« surface water extents are suitable for use in planning

« surface water climate change scenarios may help to inform risk
assessments, but the available data fall short of what is required to assess
planned development

» surface water depth information should not be used for planning purposes

To find out about other factors that might affect the flood risk of this location, you
should also check:

* reservoir flood risk

+ groundwater flood risk - you could use the British Geological Survey
groundwater flooding data, groundwater: current status and flood risk and
the guide on mining and groundwater constraints for development - further
information may be available from the lead local flood authority (LLFA)

« your local planning authority's SFRA, which includes future flood risk

Your Lead Local Flood Authority is Manchester District.

For information about sewer flooding, contact the relevant water company for the
area.
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https://www.gov.uk/check-long-term-flood-risk
https://www.gov.uk/check-long-term-flood-risk
https://www.bgs.ac.uk/datasets/groundwater-flooding/
https://www.bgs.ac.uk/datasets/groundwater-flooding/
https://www.gov.uk/government/collections/groundwater-current-status-and-flood-risk
https://www.gov.uk/guidance/mining-and-groundwater-constraints-for-development

About the models used

Model name: Manchester Ship Canal 2018
Scenario(s): Normal Operation, Latchford 1 Gate Closed, Latchford 3 Gates
Cosed. Date: 1 May 2020

Model name: River Medlock 2011
Scenario(s): No defences exist fluvial, no defences exist climate change fluvial
Date: 22 December 2010

These models contain the most relevant data for your area of interest.

Terminology used

Annual exceedance probability (AEP)

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

Metres above ordnance datum (mAOD)

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

Page 4



Flood map for planning (rivers and the sea)

Your selected location is in flood zone 3.

Flood zone 3 shows the area at risk of flooding for an undefended flood event with
a:

* 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:

* between a 0.1% and 0.5% probability of occurring in any year for flooding
from the sea

* 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:

« refer to the land at risk of flooding and do not refer to individual properties

« refer to the probability of river and sea flooding, ignoring the presence of
defences

» do not take into account potential impacts of climate change
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Flood map for planning

Location (easting/northing)
384144/397420

Scale

1:10,000

Created
18 Sep 2025

D Selected area

—— Main river

.| Flood Zone 3
Flood Zone 2

[ I .
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© Environment Agency copyright and/or database rights 2025. All rights reservI Ied. © Crown copyright and database rights 2025 AC0000807064. metres
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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

» 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

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

© Environment Agency copyright and/or database rights 2025. All rights reserved. © Crown copyright and database rights 2025 AC0000807064.

No defences exist
climate change
modelled fluvial extent

Location (easting/northing)
384144/397420

Scale Created
1:10,000 18 Sep 2025

Model name
River Medlock 2011
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—— Main river
Modelled flood extent
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No defences exist
modelled fluvial extent

Location (easting/northing)
384144/397420

Scale Created
1:10,000 18 Sep 2025

Model name
River Medlock 2011

[] Selected area

—— Main river

Modelled flood extent
1% AEP

B 0.1%AEP

Flood extents may not be
visible where they overlap
other return periods

© Environment Agency copyright and/or database rights 2025. All rights reserved. © Crown copyright and database rights 2025 AC0000807064.
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No defences exist
climate change
modelled fluvial
node locations

Location (easting/northing)
384144/397420

Scale Created
1:2,500 18 Sep 2025

Model name
River Medlock 2011

[] Selected area
@ Modelled location

© Environment Agency copyright and/or database rights 2025. All rights reserved. © Crown copyright and database rights 2025 AC0000807064.

— Main river
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Modelled node locations data

No defences exist climate change

Label Modelled Easting Northing 1% AEP 1% AEP 1% AEP 1% AEP 1% AEP 1% AEP
location ID (+20%) (+35%) (+70%) (+20%) (+35%) (+70%)

Level Level Level Flow Flow Flow

1 1468007 383949 397433 29.69 30.17 30.59 65.18 68.53 69.92

2 1468179 384117 397407 30.80 31.33 31.77 65.18 68.53 69.92

3 1468073 384145 397447 30.88 31.37 31.77 66.18 72.89 78.41

4 1468173 384154 397465 31.64 32.30 32.88 66.17 72.89 78.42

5 1468182 384174 397520 31.84 32.51 33.08 47.67 48.05 47.73

6 1468181 384177 397529 31.96 32.62 33.17 47.67 48.05 47.73

7 1468015 384187 397554 31.99 32.62 33.16 45.23 45.63 45.93

8 1468056 384198 397573 31.99 32.62 33.13 47.21 47.69 48.01

9 1468178 384213 397589 31.99 32.62 33.20 48.61 49.14 4947

10 1468124 384274 397574 31.99 32.62 32.94 54.61 54.99 55.34

Data in this table comes from the River Medlock 2011 model.
Level values are shown in mAOD, and flow values are shown in cubic metres per second.
Any blank cells show where a particular scenario has not been modelled for this location.
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No defences exist
modelled fluvial
node locations

Location (easting/northing)
384144/397420

Scale Created
1:2,500 18 Sep 2025

Model name
River Medlock 2011

[] Selected area
@ Modelled location

© Environment Agency copyright and/or database rights 2025. All rights reserved. © Crown copyright and database rights 2025 AC0000807064.
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Modelled node locations data

No defences exist

Label Modelled

location ID
1 1468007
2 1468179
3 1468073
4 1468173
5 1468182
6 1468181
7 1468015
8 1468056
9 1468178
10 1468124

Easting

383949

384117

384145

384154

384174

384177

384187

384198

384213

384274

Northing

397433

397407

397447

397465

397520

397529

397554

397573

397589

397574

4% AEP

Level

29.01

29.64

29.76

30.06

30.20

30.32

30.44

30.44

30.45

30.45

Data in this table comes from the River Medlock 2011 model.
Level values are shown in mAOD, and flow values are shown in cubic metres per second.

Any blank cells show where a particular scenario has not been modelled for this location.

1% AEP

Level
29.38
30.22
30.34
30.87
31.05
31.22
31.29
31.29
31.29

31.29
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0.1% AEP

Level

31.18

32.29

32.27

33.55

33.71

33.77

33.74

33.80

33.74

33.90

4% AEP

Flow

52.48

52.23

51.67

51.67

47.19

47.19

40.15

42.37

43.65

48.11

1% AEP

Flow

59.57

59.57

59.59

59.59

47.63

47.63

42.35

44.39

45.76

51.56

0.1% AEP

Flow

70.22

70.22

82.10

82.09

47.22

47.22

45.96

48.01

49.58

55.79



No defences exist
modelled fluvial
node locations

Location (easting/northing)
384144/397420

Scale Created
1:2,500 18 Sep 2025

Model name
Manchester Ship 2018

[] Selected area
@ Modelled location

© Environment Agency copyright and/or database rights 2025. All rights reserved. © Crown copyright and database rights 2025 AC0000807064.
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25 September 2025

Undefended

1 % AEP (1 in 100 year) + 30%

1 % AEP (1 in 100 year) + 35%

1 % AEP (1 in 100 year) + 70%

Latchford 1 Gate Closed

Latchford 3 Gates Closed

Map Reference Model Node Reference Easting Northing Data 20 % AEP (1 in 5 year) 10 % AEP (1 in 10 year) 4 % AEP (1 in 25 year) 2 % AEP (1 in 50 year) 1.33 % AEP (1 in 75 year) 1 % AEP (1 in 100 year) . ) . ) . ) 0.5 % AEP (1 in 200 year) 0.1 % AEP (1 in 1000 year) 1 % AEP (1 in 100 year) 1 % AEP (1 in 100 year) 0.1 % AEP (1 in 1000 year)
increase in flow increase in flow increase in flow
Modelled Water Level (m aodN) 29.05 29.26 29.51 29.75 29.91 30.05 30.55 30.62 31.20 30.41 31.52 30.05 30.05 31.52
1 ea013_0251_MEDLO01_0722 383944 397455
Modelled Flow (cumecs) 31.63 36.94 43.63 50.71 55.68 59.89 76.30 79.01 99.56 71.64 121.53 59.89 59.89 121.53
Modelled Water Level (m aodN) 29.07 29.28 29.53 29.78 29.94 30.08 30.58 30.66 31.24 30.44 31.58 30.08 30.08 31.58
2 ea013 0251_MEDLO1_ 0749 383949 397437
Modelled Flow (cumecs) 31.53 36.82 43.49 50.55 55.50 59.70 76.05 78.75 99.10 71.42 121.21 59.70 59.70 121.21
Modelled Water Level (m aodN) 29.41 29.76 30.20 30.70 31.06 31.37 31.80 31.84 32.10 31.72 32.28 31.37 31.37 32.28
3 ea013_0251_MEDLO01_0998 384114 397407
Modelled Flow (cumecs) 31.53 36.82 43.49 50.55 55.50 59.70 76.05 78.75 99.10 71.42 121.21 59.70 59.70 121.21
Modelled Water Level (m aodN) 29.41 29.75 30.20 30.69 31.06 31.36 31.79 31.83 32.08 31.71 32.25 31.36 31.36 32.25
4 ea013 0251 _MEDLO1_1022 384127 397425
Modelled Flow (cumecs) 31.45 36.72 43.36 50.40 55.35 59.53 75.83 78.52 98.73 71.22 120.94 59.53 59.53 120.94
Modelled Water Level (m aodN) 29.43 29.77 30.22 30.71 31.07 31.38 31.81 31.85 32.12 31.73 32.31 31.38 31.38 32.31
5 ea013 0251_MEDLO1_1038 384135 397435
Modelled Flow (cumecs) 31.39 36.65 43.28 50.31 55.24 59.42 75.69 78.37 98.47 71.08 120.76 59.42 59.42 120.76
Modelled Water Level (m aodN) 29.43 29.77 30.22 30.71 31.08 31.38 31.81 31.86 32.12 31.73 32.32 31.38 31.38 32.32
6 ea013_0251_MEDLO1_1051 384140 397442
Modelled Flow (cumecs) 31.34 36.59 43.21 50.23 55.16 59.33 75.57 78.25 98.26 70.97 120.61 59.33 59.33 120.61
Modelled Water Level (m aodN) 29.66 30.10 30.70 31.38 31.89 32.33 33.27 33.32 33.56 33.10 33.72 32.33 32.33 33.72
7 ea013 0251_MEDLO1_ 1079 384158 397477
Modelled Flow (cumecs) 31.34 36.59 43.21 50.23 55.16 59.33 75.57 78.25 98.26 70.97 120.61 59.33 59.33 120.61
Modelled Water Level (m aodN) 29.69 30.14 30.73 31.41 31.92 32.36 33.30 33.35 33.60 33.13 33.79 32.36 32.36 33.79
8 ea013_0251_MEDLO1_1142 384179 397533
Modelled Flow (cumecs) 31.11 36.32 42.89 49.85 54.74 58.88 74.99 77.65 97.23 70.45 119.90 58.88 58.88 119.90
Modelled Water Level (m aodN) 29.71 30.15 30.75 31.43 31.94 32.37 33.31 33.36 33.62 33.15 33.82 32.37 32.37 33.82
9 ea013 0251_MEDLO1_ 1192 384202 397577
Modelled Flow (cumecs) 30.92 36.10 42.63 49.55 54.42 58.53 74.54 77.18 96.36 70.03 119.31 58.53 58.53 119.31
Modelled Water Level (m aodN) 29.74 30.18 30.77 31.44 31.95 32.38 33.32 33.37 33.62 33.15 33.84 32.38 32.38 33.84
10 ea013 0251_MEDLO1_1296 384284 397567
Modelled Flow (cumecs) 30.54 35.65 42.10 48.93 53.74 57.80 73.59 76.20 94.39 69.16 118.05 57.80 57.80 118.05
Model data taken from Manchester Ship Canal 2018
AEP - Annual Exceedence Probability
m aodN - metres above ordnance datum Newlyn
cumecs - cubic metres per second
Notes: *Climate Change Scenario - 30%, 35% and 70% increases in flow calculated for the 2080's (2070 - 2115). Please see https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances for more information regarding the new climate change guidance. The location of the site and the type

(vulnerability) of development determine the climate change allowances to consider in any flood risk assessment.

For the Manchester Ship Canal Model, we provide the following three scenarios:
1. Normal Operation: All sluice gates operate automatically to maintain a navigable pounded water level upstream of each set of sluice gates. During times of high flow the gates are opened automatically to allow excess water pass downstream. During extreme conditions the sluice gates can be manually

overridden to extend the opening heights.
2. Latchford 1 Gate Closed Scenario: This scenario represents a single operational sluice gate at Latchford Locks fixed closed. Therefore, only operational movements from 2 active sluice gates.The model setup removes the gate from PID controller setup and an IED file is used to define the sluice gate as fixed

in the closed position.

3. Latchford 3 Gates Closed Scenario: This scenario has been defined as the removal of operational rules at all three sluice gates at Latchford Locks, thus, all gates are fixed in the closed position resulting in no regulation of upstream water levels. The model setup removes each of the gates from PID controller

setup and an IED file is used to define sluice gates fixed in the closed position.

EIR2025/30493
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Sample point data

No defences exist

Label Easting
1 384114
2 384123
3 384132
4 384114
5 384123
6 384132
7 384141
8 384150
9 384123
10 384132
11 384141
12 384150

Northing

397393

397393

397393

397402

397402

397402

397402

397402

397411

397411

397411

397411

4% AEP

Height

NoData

NoData

NoData

NoData

NoData

NoData

NoData

NoData

29.70

NoData

NoData

NoData

1% AEP

Height

NoData

NoData

NoData

30.23

NoData

NoData

NoData

NoData

30.24

NoData

NoData

NoData

0.1% AEP

Height

32.42

32.55

NoData

32.30

32.47

32.82

32.93

33.13

32.29

32.35

32.66

33.17
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4% AEP

Depth

NoData

NoData

NoData

NoData

NoData

NoData

NoData

NoData

3.96

NoData

NoData

NoData

1% AEP

Depth

NoData

NoData

NoData

1.14

NoData

NoData

NoData

NoData

4.50

NoData

NoData

NoData

0.1% AEP

Depth

0.10

0.03

NoData

2.96

0.75

0.10

0.02

0.00

6.21

0.81

1.09

0.29



Label

13

14

15

16

17

18

19

20

21

22

23

24

Easting

384159
384168
384123
384132
384141
384150
384159
384168
384132
384141
384150

384159

Northing

397411

397411

397420

397420

397420

397420

397420

397420

397429

397429

397429

397429

4% AEP

Height

NoData

NoData

20.72

29.73

NoData

NoData

NoData

NoData

20.74

NoData

NoData

NoData

1% AEP

Height

NoData

NoData

30.26

30.27

NoData

NoData

NoData

NoData

30.28

NoData

NoData

NoData

0.1% AEP
Height
33.40
33.56
32.28
32.28
32.43
32.85
33.41
33.59
32.28
32.36
32.86

33.47
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4% AEP

Depth

NoData

NoData

1.66

0.33

NoData

NoData

NoData

NoData

3.84

NoData

NoData

NoData

1% AEP

Depth

NoData

NoData

1.85

0.38

NoData

NoData

NoData

NoData

4.25

NoData

NoData

NoData

0.1% AEP

Depth

0.14

0.08

2.25

0.58

1.05

1.29

0.10

0.17

5.02

1.07

1.30

0.16



Label Easting Northing 4% AEP 1% AEP 0.1% AEP 4% AEP 1% AEP 0.1% AEP

Height Height Height Depth Depth Depth

25 384168 397429 NoData NoData 33.61 NoData NoData 0.27
26 384141 397438 29.77 30.31 32.28 4.58 5.12 6.36
27 384150 397438 NoData NoData 32.81 NoData NoData 1.38
28 384159 397438 NoData NoData 33.54 NoData NoData 0.24
29 384141 397447 29.78 30.32 32.27 0.04 0.05 0.07
30 384150 397447 NoData NoData NoData NoData NoData NoData
31 384159 397447 NoData NoData 33.58 NoData NoData 0.28

Max value in selected area: = NoData NoData 33.47 NoData NoData 1.45

Data in this table comes from the River Medlock 2011 model. Height values are shown in mAOD, and depth values are shown in metres.

Any blank cells show where a particular scenario has not been modelled for this location.

Cells which contain text '"NoData' for a scenario show that return period has been modelled but there is no flood risk for that return period for that
location.

'Max value in selected area’ is the deepest depth or highest height at any location within your drawn boundary.
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Sample point data

No defences exist climate change

Label Easting Northing 1% AEP (+20%) 1% AEP (+35%) 1% AEP (+70%) 1% AEP (+20%) 1% AEP (+35%) 1% AEP (+70%)
Height Height Height Depth Depth Depth

1 384114 397393 NoData NoData NoData NoData NoData NoData
2 384123 397393 NoData NoData NoData NoData NoData NoData
3 384132 397393 NoData NoData NoData NoData NoData NoData
4 384114 397402 30.80 31.33 31.77 1.53 2.29 2.67

5 384123 397402 NoData NoData NoData NoData NoData NoData
6 384132 397402 NoData NoData NoData NoData NoData NoData
7 384141 397402 NoData NoData NoData NoData NoData NoData
8 384150 397402 NoData NoData NoData NoData NoData NoData
9 384123 397411 30.81 31.34 31.78 473 5.78 6.22
10 384132 397411 NoData NoData 31.77 NoData NoData 0.28

11 384141 397411 NoData NoData NoData NoData NoData NoData
12 384150 397411 NoData NoData NoData NoData NoData NoData
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Label Easting Northing 1% AEP (+20%) 1% AEP (+35%) 1% AEP (+70%) 1% AEP (+20%) 1% AEP (+35%) 1% AEP (+70%)

Height Height Height Depth Depth Depth
13 384159 397411 NoData NoData NoData NoData NoData NoData
14 384168 397411 NoData NoData NoData NoData NoData NoData
15 384123 397420 30.82 31.34 31.78 1.72 2.31 2.49
16 384132 397420 30.83 31.35 31.77 0.44 1.26 1.36
17 384141 397420 NoData NoData 31.77 NoData NoData 0.28
18 384150 397420 NoData NoData 31.77 NoData NoData 0.21
19 384159 397420 NoData NoData NoData NoData NoData NoData
20 384168 397420 NoData NoData NoData NoData NoData NoData
21 384132 397429 30.84 31.35 31.77 3.91 6.12 6.54
22 384141 397429 NoData 31.36 31.77 NoData 0.09 0.50
23 384150 397429 NoData NoData 31.77 NoData NoData 0.21
24 384159 397429 NoData NoData NoData NoData NoData NoData
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Label Easting Northing 1% AEP (+20%) 1% AEP (+35%) 1% AEP (+70%) 1% AEP (+20%) 1% AEP (+35%) 1% AEP (+70%)

Height Height Height Depth Depth Depth

25 384168 397429 NoData NoData NoData NoData NoData NoData
26 384141 397438 30.86 31.37 31.77 4.94 6.29 6.70
27 384150 397438 NoData NoData NoData NoData NoData NoData
28 384159 397438 NoData NoData NoData NoData NoData NoData
29 384141 397447 30.87 31.37 31.77 0.05 3.25 3.52
30 384150 397447 NoData NoData NoData NoData NoData NoData
31 384159 397447 NoData NoData NoData NoData NoData NoData

Max value in selected area: = NoData 31.37 31.78 NoData 0.10 0.51

Data in this table comes from the River Medlock 2011 model. Height values are shown in mAOD, and depth values are shown in metres.

Any blank cells show where a particular scenario has not been modelled for this location.

Cells which contain text '"NoData' for a scenario show that return period has been modelled but there is no flood risk for that return period for that
location.

'Max value in selected area’ is the deepest depth or highest height at any location within your drawn boundary.
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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:

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

The purpose of this report is to provide an assessment, in accordance with PPS 25, of
the potential increase in flood risk to and caused by a proposed redevelopment off
Oxford Road, Manchester. For those elements which potentially increase flood risk,
mitigation measures are provided.

This report is a detailed study into the drainage and flooding issues associated with
the development and has been prepared as supplementary documentation to
accompany a planning application. '

The site is shown entirely within Flood Zone 3 (High Risk) on the Environment Agency
Flood Zone Map. '

A hydraulic modelling study of the River Medlock was undertaken as part of the flood
risk assessment. This model calculated the 1 in 100 year flood water level at the
development site to be 29.43m AQD and showed that flows remained in bank in the
vicinity of the site.

It has been determined that due to the local topography, and the levels along Oxford
Road, there are no flood routes to the development from the River Medlock upstream of
the site up to, and including, a 1 in 200 year flood event.

The model has predicted that the development site is outside the 1 in 100 year flood
plain, and so at a risk of flooding of less than 1% per year.

Surface water run off from the site currently drains from the roof directly to the River
Medlock. Surface water run-off from the development will not increase from that of the
existing site. '

Due to the nature of the site the scope for using SUDS is limited. The technical
feasibility of source control options would be considered at the detailed design stage.

Foul flows from the development should be calculated at the detailed design stage.
Formal agreement with United Utilities should be secured for the discharge of foul flows
from the site to the public sewer system. Requirements for any additional infrastructure
should be determined at the detailed design stage.

The potential for overland flow from surrounding sites is minimal. Due to the topography
of the site any water that accumulated would be short term and relatively shallow in
depth.

't is considered that the proposed development would not increase flood risk providing
that the suggested mitigation measures are implemented.

11190819
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1 Introduction

1.1 APPOINTMENT AND BRIEF

111 WSP Development and Transportation (WSP) have been commissioned by
Property Solutions (Oxford Road) Limited to provide a Flood Risk Assessment in support
of a planning application for the proposed redevelopment of No.2-4 Oxford Road,
Manchester.

1.1.2  The appraisal process consists of a desk study, data research and site visit to
ascertain the extent of the existing information avaiiable and identify the flood risk
features which may affect the site.

1.1.3  This report also includes a hydraulic fiood study which predicts the 1 in 100
year flood level, taking in to account climate change, for the site.

1.1.4  This assessment is a holistic risk based assessment of potential flooding from
all possible sources, including fluvial flooding, groundwater and surface water run-off.
The assessment also identifies and examines the residual flood risk to the site and
neighbouring properties. The aim of this report primarily is to consider flood risk and
satisfy requirements under Planning Poiicy Statement 25 for Development and Flood
Risk.

1.1.5  Whilst completing the assessment, consideration has been given to the
consultation paper of ‘A Practice Guide Companion to PPS 25' which has been released
as a ‘Living Draft. The assessment has been undertaken in accordance with CIRIA
C624, ‘Development and Fiood Risk - Guidance for the Construction Industry’ (2004)
and Flood Risk Assessment Guidance for New Development, Phase 2, R & D Technical
Report FD2320/TR2 (2005).

1.1.6  This report also provides an outline drainage strategy for the foul and surface
water flows from the proposed development, based on currently available information.

1.2 LIMITATIONS

1.2.1 The Flood Risk Assessment has been prepared to support the outline
planning application. Detailed design information for the proposed buildings and
drainage systems was not available at the time of undertaking this study.

1.2.2  Any statements relating to flood levels and flood probability are subject to
uncertainties inherent with the flood modeliing process.

11120819
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2  Existing Conditions

2.1 TOPOGRAPHY AND SETTING

2.1.1  The site is located at the junction of Hulme Street and Oxford Road (NGR
SJB841974), to the south east of Oxford Road Train Station in Manchester city centre. A
site location plan is shown in Appendix A.

212  Hulme Street forms the southern boundary of the site while Oxford Road
bounds the site to the east.

213  To the north the site is bounded by the River Mediock and to the west by
further development along Hulme Street and Marthorough Street.

2.14  The site covers an area of approximately 0.051 hectares. The site currently
comprises a 2 storey building used for commercial purposes. The buiiding footprint
utilises the total area of the site.

215 A topographic land survey has been undertaken and is presented in Appendix
B. Level information shows that Oxford Road is situated at approximately 33.24mAQD.
Hulme Street is situated at approximately 33.21mAOD with levels dropping to
32.38mAOD to the west.

216  Levels across the site fall from approximately 33.23mAQOD to the east to
32.58mAOD to the west following the gradient of Hulme Street. The ground floar level
within the buitding is approximately 33.26mAOD and the basement is located at
approximately 28.41TmAQD.

2.1.7  The high point of the site is located around the road junction of Hulme Street
and Oxford Road, and the low point is at the south east of the site along Hulme Street.

2.2 EXISTING SITE DRAINAGE

221 The site is currently developed with private foul and surface water drainage
systems.

222  Drainage plans have been obtained from United Utiliies and are shown in
Appendix C.

223  There is a 900mm x 520mm brick surface water sewer running west to east
along Oxford Road. This sewer discharges surface water directly into the River Medlock
underneath the road bridge.

224  The existing private drainage of the site is currently unknown, however,
following a site visit it appears that the existing surface water from the roof is discharged
directly to the River Medlock.

225  The private foul drainage system for the site is currently unknown. There is a
225mm vitrified clay combined sewer within Hulme Street. This sewer discharges into
the main foul sewer within Oxford Road. it is assumed that the public foul drainage from
the site discharges to the sewer in Hulme Street,

226  United Utilities have been consulted with regard to any records of sewer
flooding at the site and within the vicinity of Hulme Street and Oxford Road. At the time
of writing the report no response had been received.

11190819
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2.3 EXISTING FLOOD RECORDS

231  The Chronology of British Hydrological Events website was used to research
historical flood events on the River Medlock. (Ref; www.dundee.ac.uk."geography!cbhe)

23.2  Early records exist of fiooding in the area of the River Medlock at various
locations and possibly adjacent to the site in the years 1852, 1857, 1860, 1866 and
1872. These floods are thought to be the result of heavy rainfall in the region.

2.3.3  The record of 13 July 1872 states this flood to be the most disastrous flood
which ever visited Manchester. The flood was a resuit of prolonged heavy rainfall with a
months expected rainfall falling on 12 and 13 July.

234  The historical flood records do not indicate clearly the exact location of the
floods along the River Medlock: however the junction of the River Irwell and the River
Medlock was reported as being flooded, therefore, it has been assumed that floading
would have occurred in the vicinity of the site.

235  Anecdotal evidence suggests there are no known flooding events for the
basement of the building from the river. This information, provided for a previous flood
study undertaken at the site, was given by a Surveyor who has been involved with the
building for the past 20 years.

2.3.6 Previous work undertaken at the site by the Denis Wilson Partnership (January
2007) states that the Environment Agency is not aware of any flooding problems
affecting this site and holds no records to indicate that the site has previously been
subject to flooding.

2.3.7 We are currently awaiting a consuitation response from the EA with regard
to the redevelopment of the site.

2.3.8  The Environment Agency is unable to provide 1 in 100 year flood levels for the
site and so a detaiied river modelling study has been undertaken to assess the risk of
fiuvial flooding.

23.9  Previous work undertaken by Denis Wilson Partnership (January 2007) states
Manchester City Council do not have any records of flooding of the highway at this
location. We are still awaiting a consultation response from Manchester City
Council.

11190819
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3  Planning Context

3141 The site is currently located entirely within Flood Zone 3 (High Risk} as defined
on the Environment Agency Flood Zone maps (refer to Appendix D). This is land
designated as having a2 1.0 % or greater annual probability of flooding from rivers in any
year.

3.1.2  The existing 2 storey building, including the basement, will be demolished and
a new 13 storey building with a basement will be constructed on the existing building
footprint.

313 Upon completion the proposed development will provide commercialiretail
facilities at both the ground floor and basement level, with the first through to thirteenth
floor providing hotel facilities.

3.1.4  The ground floor level for the building will not change, however the basement
level is to be raised from 29.41mAQOD to 28.75mAOD, an increase of 0.34m.

315  Buildings used for shops, restaurants, cafés and offices are classed as less
vulnerable development, as defined in Table D2 of PPS 25. Table D3 in PPS 25 shows
that less vuinerable development is classed as appropriate development in Flood Zone
3. The development proposals include these less vulnerable uses in the basement area
and ground floor of the building.

3.1.6  Buildings used for hotels are classed as more vulnerable development, as
defined in Table D2 of PPS 25. it is proposed that floors 1 to 13 within the proposed
development are used as hotel accommodation. This places the more vulnerabie hotel
facilities above the less vulnerable ground floor and. basement retail/commercial
development,

3.1.7  Standing advice for development in Flood Zone 3a states that developers
and local authorities should seek opportunities to reduce the overall level of flood
risk in the area through the layout and form of the development and the appropriate
application of sustainable drainage techniques.

3.1.8  For the development at 2-4 Oxford Road this has been achieved by placing
less vulnerable retail and commercial development on the basement and ground
floor level with the more vulnerable hotel facilities on the higher stories.

3.1.8  Developers and local authorities should also create space for flooding to
occur by restoring functional floodplain and flood flow pathways and by identifying,
aflocating and safeguarding open space for flood storage.

3.1.10 A Strategic Flood Risk Assessment (SFRA) for the Greater Manchester area is
currently being undertaken and, therefore, was not available for this study.

11190819
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4 Hydraulic Modelling of the River Medlock

4.1 RIVER MEDLOCK

4.1.1 The River Medlock flows through the city centre of Manchester primarily
through canalised sections and culverts. The proposed development site is on the south
or ‘left’ bank of the River Medlock when looking downstream.

4.1.2  The River Medlock flows adjacent to the north of the building in a south
easterly direction and outfalls to the Bridgewater Canal, approximately 1 mile to the east.

413  The Bridgewater Canal flows from north to south in an easterly direction. At the
location of the River Medlock and the Bridgewater Canal confluence, the River Irwell
also joins the Bridgewater Canal.

414  Directly adjacent to the northern corner of the building, upstream of the site,
there is a road bridge across the River Medlock. Downstreamn of the building, the River
Medlock becomes culverted.

41.5 No reliable flood level information was available for the site, so a hydraulic river
modelling study was undertaken to establish the fluvial flood risk to the site.

416  The InfoWorks model used for this study was previously used as part of a flood
risk assessment study for a proposed development on Owen Street in the Castlefields
area of Manchester.

4.1.7  This modei has been amended for the Oxford Street study to incfude a car park
off Charles Street that would act as a flood storage area should the River Medlock flood
and to establish any overland flow routes from upstream of the proposed development
site.

4.2 RIVER SURVEY DATA

421 An additional topographical survey, to include the car park and Charles Street,
was commissioned by WSP and undertaken by Formby Surveys in November 2007.

422  The survey consisted of spot levels throughout the car park and the centreline
levels along Charles Street and York Street. Details of the survey are shown in Appendix
B.

4.3 HYDROLOGY

431 The 1 in 100 year flow was taken from the Environment Agency River irwell
Catchment Flood Management Plan (CFMP), as calculated at the London Road gauging
station approximately 1 km upstream of the site.

432  The critical storm duration for the River Medlock catchment was calculated
using the Flood Estimation Handbook {(FEH) to be 2.35 hours. The critical storm duration
and hydrograph were generated using the Rainfall-Runoff method. Details of the
hydrology can be seen in Appendix E.

11190819
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4.3.3  To account for the additional surface water run-off from the catchment between
London Road and the development site, modelled surface water outfall flows were
‘obtained from United Utilities. The storm duration used for the sewer flows was 2 hours
{winter profile); to most closely match the critical storm duration for the River Medlock
catchment. The United Ulilities flow data are shown in Appendix F.

434  The peak flows at the London Road gauging station for the 1 in 100 year event,
with and without the effects of climate change are as shown in Table 1 below. The 10
and 100 year return period flows are taken from the Environment Agency River Irwell
CFMP.

Table 1 Peak flows and levels

Return Peak Flow Peak Water Level (m AOD) ]
(l:[::';oac:) (mals) Upstream Upstre:'—:m of site Downstr.eam of site
Car Park (Section 13A) (Section 14A)

5 28.5 Model not run

10 34.7 Model not run

100 46.5 31.32 29.51 28.43

100 + 20% 55.8 31.97 29.99 29.93

L 200 57.6 31.97 30.00 29.95

435 The 5 year flow was estimated from the FEH Rainfall-Runoff method, then
applying a factor derived from the ratio of the 1 in 10 year return period flow, as
published in the CFMP, to the 1 in 10 year from as estimated from the FEH Rainfall-
Runoff method.

4.4 MODEL DETAILS

4.4.1 The model was constructed using infoWorks RS version 7.5 river modelling
software. The model consisted of:

44 no. river cross sections
4 no. rectangular culverts
1 no. sprung arch culvert
4 no. bridges
4.42  Aplan of the river model is shown Appendix G.

4.4.3 The upstream boundary of the model was located at London Road. The
downstream boundary was a normal depth boundary at the confluence with the River
Irwell,

44.4  The River Medlock channel consists mainly of brick lined rectangular channeis.
Any flood plain flow is over roads and paved areas. Therefore Manning's roughness
coefficients selected for use in the model were 0.03 for the main channel and 0.04 for
the flood plain.
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4.5 SENSITIVITY ANALYSIS

451 In accordance with the Environment Agency’s Best Practice Guidance on
computer river modelling, the sensitivity of several model parameters were tested,
including Manning’s number, flow, and the blockage of the downstream culvert,

452  The results of the sensitivity analysis are shown in Table 2 below.

Table 2 Sensitivity Analysis

Level at Section Difference ﬁ
144 (m AOD) fo%mfea;f I(’e\tlce’l1(rlrrll )
1in 100 Year Flow 29.43 N/A
Manning's +20% 29.65 +0.22
Manning’s -20% 2917 -0.26
Downstream Culvert Blockage 30.32 +0.89

453  There is 0.50m increase in peak level due to climate change, which includes a
20% increase in fluvial flow and a 30% increase on rainfall in the surface water sewer
discharges.

454 The increase in leve!l due to a 20% increase in Manning's roughness coefficient
is 220mm. This increase is not significant to jeopardise the main findings of the model.

455 If the downstream culvert were to become 50% blocked, the model has
predicted an increase in 890mm in the 1 in 100 year level at the site.

456 A sensitivity test was not undertaken on the downstream boundary in this
instance as it is considered that the location of the boundary is too far downstream from
the site to have any impact on flood water levels.

4.6 MODEL RESULTS

46.1 A complete set of model results for the 1 in 100 year event and 1 in 100 year
event including climate change can be found in Appendix H.

46.2  The peak 1 in 100 year water level at the development site is 29.43m AOD and
the model shows that the river stays within bank as it passes the development site. This
flood level is below the proposed basement floor level of 29.75m AQD.

463  The peak 1 in 100 year water fevel, taking into account climate change, at the
development site is 180mm above the proposed basement floor level of 2¢.75m ACD.
The peak 1 in 200 year water level is 200mm above the proposed basement level.

464  The 1in 100 year water level, taking into account climate change, in the car
park off Charles Street is 31.97mAOD. Looking at the topography of the area, especially
levels along Oxford Road, there are no overland flow routes to the development site.
This is also true for the 1 in 200 year flood event.

46,5  The model hydrograph indicates that, based on the critical storm duration for
the catchment, the time to peak for river flow is approximately 3.45hours.

466  The model has predicted that the development site is outside the 1 in 100 year
flood plain, and so at a risk of flooding of less than 1% per year.

11190819
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5  Sources and Assessment of Flooding

5.1 FLUVIAL FLOOD RISK

5.1.1 The site is currently located entirely within Flood Zone 3 {High Risk) as defined
on the Environment Agency Fiood Zone maps (refer to Appendix D). This is land
designated as having a 1.0 % or greater annual probability of flooding from rivers in any
year.

512  The Flood Study undertaken for the site (Section 4) shows that the River
Medlack stays within bank for a 1 in 100 year flood event as it passes the development
site.

513  Upstream at the Charles Street car park flood water comes out of bank for a 1
in 100 year flood event, flooding the car park to a level of 31.32m AOD.

5.14  The topography along Charles Street {approximately 32.06m AOD) and Oxford
Road (approximately 33.24m AOD), suggests that there are no flow routes to the site
from upstream from a 1 in 100 year event.

5.1.5  The 1 in 200 year fiood level within the car park is calculated as 31.97m AQD.
This water level remains below the road fevels along Charies Street and Oxford Road.
There is, therefore, no residual risk of flooding to the site from an extreme event when
the River Medlock floods upstream of the site.

5.1.6  The model has predicted that the development site is outside the 1 in 100 year
flood plain, and so at a risk of flooding of less than 1% per year.

5.2 TIDAL FLOOD RISK

9.21  The site is not in a coastal location therefore the risk of tidal flooding is
negligible.

5.3 GROUNDWATER FLOODING

5.3.1 Geological information for the area indicates that the underlying geology
comprises Brown Clay earth and Gravel. A borehole drilled at the road junction of
Oxford Road and Hulme Street show clay and running sand beneath the Brown
Clay and Gravel.

532  The site does not lie within a currently defined Groundwater Source Protection
Zone.

53.3 Previous work undertaken at the site by the Denis Wilson Partnership (January
2007) states the Environment Agency has reported that there are no known problems
with groundwater flooding at the site.

5.34 It is considered, based on the available data, that the risk of groundwater
flooding to the site is negligible.

11190819
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5.4 OVERLAND FLOW

54.1 The land uses surrounding the site will be served by a system of sewers and
highway gullies and will reduce the possibility of overland flow to the development site
from the surrounding land.

5.4.2  Currently the site is 100% impermeable with the total site area utilized by
the building footprint. Given the topography of the site, sloping away from the
existing building, water wouid not pond around the development.

543 Due to the nature of the site levels and the location of the building in
relation to the existing road layout if overland flow did occur, during extreme rainfall
events, it would be expected to discharge into the existing road gullies and drainage
system.

5.4.4  Surrounding buildings are expected to drain into the existing drainage system
and therefore the flood risk from the surrounding area is considered to be low.

54.5  There are no known existing problems on the site or in the surrounding area
relating to flooding from overland flow.

546 Based on current available information it is considered that the flood risk to the
site from overland flow is negligible.

5.5 SURCHARGED SEWER FLOODING

5.51 The outfall from the private foul drainage within the site is unknown;
however it is assumed that the system discharges to the foul sewer in Hulme Street.

552  The site is surrounded by commercial and residential buildings that will all have
associated surface and foul water/combined drainage systems. These systems may
surcharge under extreme storm conditions and this has the potential to lead to flooding
of the site.

553  Gradients on the surrounding sites are such that any flows resulting from
surcharging of the drainage system during extreme rainfall events would be short term
and relatively shallow in depth, therefore no water accumulation would occur on site.

554 United Utilities have been consulted with regard to any records of sewer
flooding at the site and within the vicinity of Hulme Street and Oxford Road. At the time
of writing the report no response had been received.

555 Based on the information available at the time of writing this report it is
considered that the risk of flooding from surcharging sewers is considered to be low.

5.6 FLOODING FROM OTHER SOURCES

56.1 Non- natural or artificial sources of flooding can include reservoirs, lakes,
canals etc. The potential effects of flood risk management infrastructure and other
structures also needs to be considered. Flooding from a canal may occur as a result of
the facility being overwhelmed, i.e. failure of a lock mechanism etc. Flooding from canals
is possible, but only in exceptional circumstances.

5.6.2  Bridgewater Canal is located approximately 1 mile to the east of the
development site.

5.6.3  British Waterways Guidance Note for Flood Risk Assessments states that if an
assessment involves land that is above the canal level or separated by a significant area
of low lying land, then flooding from the canal is practically impossible.

11190819
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5.6.4  Based on the Iocal topography of the site and the Bridgewater canal it is
considered that the flood risk from the canal is negligible.

11190819 Oxford Road, Manchester 11



6 Development and Flood Risk
Management

6.1 QUTLINE SURFACE WATER DRAINAGE STRATEGY

6.1.1 The Environment Agency recommendations for the management of surface
water are that; "Surface water run-off should be controlfed as near to its source as
possible through a sustainable drainage approach to surface water management. This
approach involves using a range of techniques including Soakaways, infiftration
trenches, permeable pavements, grassed swales, ponds and wetfands to reduce ficod
nsk by atfenuating the rate and quantity of surface water run-off from a site. This
approach can also offer other benefits in terms of promoting groundwater recharge,
water quality improvement and amenity enhancements. Approved Document Part H of
the Building Regulations 2000 sets out a hierarchy for surface water disposal which
encourages a SUDs approach” (Environment Agency, 2004).

6.1.2  The site extends to 0.051ha and is occupied by one building therefore the
site is 100% impermeable. ‘Greenfield’ run-off rates, therefore, have not been
considered in this instance.

6.1.3 Surface water run off from the site currently drains from the roof directly to
the River Medlock.

6.1.4 Preliminary calculations for the existing surface water run-off have been
calculated using WINDES. For an urbanised area using a 1 in 100 year storm the
existing surface water run-off is calculated to be approximately 17 .7l/s.

Estimated existing surface water discharge (Ifs)

QBAR 11.2
1 in 30 year storm event 16.8
1in 100 year storm event 17.7
1in 100 year plus climate change 21.2

6.1.5 The area of the proposed development is not expected to change from the
existing building therefore surface water run-off rates would not be expected to
increase post development.

6.1.6  Due to the nature of the site the scope for using SUDS is very limited.

6.1.7  The technical feasibility and economic viability of source control options
would be assessed at the detailed design stage once mare information is available.

11190818 Oxford Road, Manchester 12



6.2 OUTLINE FOUL WATER DRAINAGE STRATEGY

6.2.1 It is assumed that the public foul drainage from the site discharges to the
225mm vitrified clay combined sewer in Huime Street.

6.22  Itis assumed that the development will ulilize the existing connection to sewer.
The exact location of the connection point wouid be determined during the detailed
design stage.

6.2.3  The proposed foul drainage design for the basement facilities should be such
that the surcharge of public sewers or increased river flows cannot 'back flow’ and enter
the basement area.

6.24 United Utilities have been contacted to ascertain if there is sufficient capacity
within the combined sewer system to receive flows from the proposed development. At
the time of writing the report no response had been received.

6.3 OVERLAND FLOWS - MITIGATION

6.3.1 Surface water drainage systems have the potential to flood under extreme
conditions - design standards generally require sewers to be designed for no flooding
from a 1 in 30 year storm.

6.3.2  The ground floor level for the building will not change. Along Oxford Road the
ground floor levels are approximately 190mm above existing ground level. This provides
some freeboard protection from overland flow.

6.3.3  The difference between finished ground floor levels and the existing ground
level increases along Hulme Street as the topography drops away to the west, protecting
the building against flooding from overland flow.

6.4 ACCESS AND EGRESS

6.4.1 The proposed development includes a basement that has internal access to a
higher floor within the building. This internal access will be maintained providing
evacuation routes for occupants to a safe place of refuge on the higher floors within the
hotel should internal flooding occur.

6.4.2  The relevant information regarding ‘What to do in the event of a flood' will
be included in the site health and safety plan. Site notices will include methods of
evacuation and notification of dry refuge areas.

6.4.3 Itis recommended that a designated flood safety officer be appointed for
the site to take responsibility for implementing and coordinating flood management
procedures including flood warning and emergency and evacuation ptanning.

6.44 The model predicts a time to peak for the maximum flood level at the
development site of 3.45 hours. This time to peak gives some indication of the time
available to evacuate the basement should an extreme flood event occur.

6.5 FLOOD RESILIENCE MEASURES

6.5.1 Sleeping accommodation will not be included as part of development plans for
the basement. It is proposed that the basement will be used as a restaurant for the hotel
complex and for staff offices, washrooms and changing areas.

11180819
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8.5.2 Hlis recommended that features such as windows, vents and pipes entering the
building are sited above the 100 year plus climate change water level to limit possible
water access points to the building.

6.53  Flood proofing measures should be adopted to minimise risk to psople and
property in the event of a flood. These can include:

+ A waterproof membrane laid in the foundations,
s Anti-backflow valves to drains and sewers,
s  Solid rather than suspended floors,

s Waterproof sealant on exterior walls and water resistant paint for internal
basement and ground floor decoration.

» Raising all electrics and services to at least 300mm above floor level.
8.5.4  Consideration should be given to the following guidance:

¢ CIRIA Report 139 (1995) Water Resisting Basement Construction,
Safeguarding new and existing basements against water and dampness,

« NHBC Standards 2008,

e Communities and Local Government (2007) improving the Flood
Performance of New Buildings — Flood Resilient Construction.

6.6 RESIDUAL RISK

6.6.1 Both the 1 in 100 year, taking into account climate change (29.93m AOD), and
1 in 200 year {29.95m AQOD) modelled water levels are above the proposed level of the
basement floor (29.75m AQOD) creating a residual flood risk to the building during
extreme events due to the potential associated increase in the groundwater table.

6.6.2  This residual flocd risk to the development can be mitigated against by building
flood resilience measures in to the construction of the basement.

11180819
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7/ Conclusions

711 WSP has undertaken a Flood Risk Assessment in accordance with Planning
Policy Statement 25 (PPS 25) including a hydraulic river modelling Fiood Study for the
River Medlock.

7.12  The modelling has shown that the site is not at risk from flooding in the 1 in 100
year {or 1% annual probability) event and therefore is located in Flood Zone 2, having
between a 1in 100 and 1 in 1000 annual probability of river flooding in any year.

7.1.3  The Flood Study has shown that the effect of climate change on fluvial flows
will not be sufficient to cause flooding to the site

7.1.4  With regard to the Sequential Test described in Annex D of PPS25, the site is
rectassified to Fiood Zone 2, which has a medium risk of flooding.

715 Table D.1 in Annex D of PPS 25 classifies residential development as "more
vuinerable”. In Flood Zone 2, more vulnerable development is permitted.

7.1.8 Consequently, the site satisfies the Sequential Test and there is no
requirement for an Exception Test.

7.1.7  Due to the topography of the site the risk of floading from groundwater or
overland flows from adjacent land is considered to be negligible.

7.1.8  Surface water run off from the site currently drains from the roof directly to
the River Medlock. The area of the proposed development is not expected to
change from the existing building therefore surface water run-off rates would not be
expected to increase post development.

718  The proposed foul drainage design for the basement facilities should be such
that the surcharge of public sewers or increased river flows cannot 'back flow' and enter
the basement area.

7.1.10 Due to the nature of the site the scope for using SUDS is limited. There
are, however a number of source contro! options available to minimise the run-off
from the site. These include green roofs and rainwater recycling.

7.1.11  This ficod risk assessment and outline drainage strategy is based on the
review of currently avaitable information and is considered to be appropriate to the scale
and nature of the development. The recommendations stated above should be
integrated into the detailed design of the proposed development and the appropriate
requlatory approvais obtained.

11190819
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8 Recommendations for Further Work

8.1.1 As the result of work undertaken as part of the Flood Risk Assessment the
following recommendations are given.

81.2  The technical feasibility of source control options for surface water run-off
should be assessed at the detailed design stage.

8.1.3  Detailed design of the foul and surface water drainage should be undertaken
based on the final development layout and impermeable area and agreed with the
relevant authorities.

814  Formal agreement with United Utilities should be secured for the discharge of
foul flows from the site to the public sewer system. Requirements for any additional
infrastructure should be determined at the detailed design stage and should affow
designs for the prevention of ‘backflow” to the basement area from surcharged sewers
and increased river levels,

8.1.5  The existing connection to sewer from the development and the levels of the
existing public drainage infrastructure should be verified.

8.16  The technical feasibility of flood resilient construction should be assessed at
the detailed design stage.

8.1.7 |t is recommended that a designated flood safety officer be appointed for
the site to take responsibility for implementing and coordinating flood management
procedures including flood warning and emergency and evacuation planning.

11190818
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Appendix A Site Location Plan

11190789 Derby Road, Widnes
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Appendix E  Hydrology




IW RS Network FILE=CHD.dat ISIS VER= 5.42.0,

‘t*****t*kiit*i****iiitit'i*****ltit*ii*i*tii‘tti.******ik*i

ISIS

edek i vk e e A ek ek e e ek vk e ok i Rk e e R R

HYDROLOGICAL DATA

Catchment: London Road

**ii*i**‘tt‘i‘***i***i*tiii*i*iti‘ii.‘t*i**itii**i***itttiti

Catchment Characteristics

****i*****i*tttti*i‘i***i**titii**i‘*tt*iiti‘i*****t**ii*tit

Easting : 0 Northing : 0
Area : 53.660 km2
DPLBAR : 12.080 km
DPSBAR : 62.100 m/km
PROPWET : 0.550
SAAR : 1033.000 mm
Urban Extent : 0.366

c : -0.026

d1 : 0.365

d2 : 0418

d3 : 0.293

e ;. 0.305

f 2480

SPR T 35.400 %

et ok o e ek e ke e e et e o e ok e Tk AT T ek ok ek R ek

Summary of estimate using Flood Estimation Handbook raintall-runoff method

e i kel ok ok ke ek ok e e ik ek i kol ek o ko 0 ek o iy ok e T e i ek o e e

Estimation of T-year flood

Unit hydrograph time to peak : 1.156 hours
Instantaneous UH time to peak : 1.031 hours

Data interval :  0.250 hours
Design storm duration i 2.350 hours
Critical storm duration : 2.350 hours

Return period for design flood : 100.000 years

requires rain return period : 100.000 years

** Return periods set equal due 1o urban catchment (URBEXT>=0.125) **
ARF : 0.885

Design storm depth : 53.026 mm

Ccwi : 124.072

Standard Percentage Runoff : 35.400 %
Percentage runoff : 45111 %

Snowmelt rate -t 0,000 mm/day

Unit hydrograph peak : 190.287 (m3/s/cm/100km2)
Quick response hydrograph peak : 184.890 m3/s
Baseflow : 1.649 m3/s

Baseflow adjustment : 2.000 m3/s
Hydrograph peak 1 46,500 m3/s
Hydrograph adjustment factor : 0.249

Flags

Unit hydrograph flag : FSRUH

Tp flag : FEHTP

Event rainfall flag : FEHER

Rainfall profile fiag : WINRP

Percentage Runoff flag : FEHPR

Baseflow flag : F16BF

CWl flag : FSRCW

e e i vk iy ok ok ok ke e ok el e ok ok o i o ol el ok o ok e e sk i Rk e ek e Sk ok ek ko
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Appendix F UU Flow Data




Time Seconds CHAMO27¢ CRMANXX MANO157.: MANO162.: MANO165.; MAND166.: MAND181.: MANO1T83.: MANO187.: MAND1 89.: MANO251 .. MAND279.: MAND285.: MANO31 8.: MANO343.: MANO354.: MAN(356.2

24/01/2007 07:00 0 0 0 0 0 0 [H 0 0 0 0 a 0 0 0 4 1] o]
24/01/2007 07:02 120 0 a 0 0 0 1] ¢] 0 o] 0 ] 0 0 0 0 o] 8]
24/01/2007 0704 240 ] ] 0 0 0 1] 1] 0 0 4] 4] o] a 0 M o] o]
24/01/2007 07:06 380 0 4] 0 0 0 o] 0 0 0 4] ] 0 0 0 0 1] 1]
24/01/2007 07:08 480 8] a 0 0 0 1] [ 0 o 0 4] 0 0 0 0 o] o]
24/01/2007 07:10 600 ¢] 4] 0 0 0 0 0 0 0 0 ] 0 0 0 0 0 o]
24/01/2007 07:12 720 ¢] 0 0 0 0 0 1] 0 0 0 0 0 0 0 0 o] 1]
24/01/2007 07:14 840 8] o] 0 g 0 0 0 0 o 0 4] 0 0 0 0 o] o]
24/01/2007 07:16 960 0 0 0 0 ] 0 0 0 0 0 0 0 0 0 0 1] 1]
24/01/2007 07:18 1080 0 0 1] 0 4] 0 0 0 0 0 0 0 0 0 0 [¢] 1]
24/01/2007 07:20 1200 0 0 0 o ] 0 0 0 0 0 Q 0 0 0 0 1] o]
24/01/2007 0722 1320 0 o 0 0 0 0 0 0 0 0 4] 0 0 0 0 1] o]
24/01/2007 07:24 1440 0.02733 0 0 0 0 0 0 0 [H 0 0 0 0 0 1] o] 0
24/01/2007 07:26 1560 0.08968 1] 0 0 0 0 0 1] 0 0 0 0 0 0 0 1] 0
24/01/2007 07:28 1680 0.10958 o] 0 o] 0 0 0 1] 0 0 0 0 0 0 1] o] 0
24/01/2007 07:30 1800 0.13223 0 0 0 0 4] 0 0 0 0 0 0 g 0 0 0 0
24/01/2007 07:32 1920 0.15886 0 0.1975 o o ] 0 0 0 0 0 0 0 0 0 0 0
24/01/2007 07:34 2040 019074 0.09162 0.02454 0 0 0 4] 0 0 0 0 0 0 0 0 0 0
24/01/2007 07-36 2160 0.22935 0.24868 0.02936 1] 1] 0 4] 0 0 0 o 0 0 0 0 0 0
24/01/2007 07:38 2280 027662 0.35297 (0.03533 0 1] 0 4] 0 0 0 0.00066 4] 0 0 0 0 0
24/01/2007 07:40 2400 0.33397 (0.46365 0.04258 0 ¢ 0.04068 0 0 0 0 0.00243 a [H 0 0 0 0
24/01/2007 07:42 2520 0.40362 0.57395 0.05109 0 ¢ 0.06033 a 0 0 0 0.00471 0 0 0 0 0 0
24/01/2007 07:44 2640 049165 071153 006048 0 0 0.07145 0 0 0 ¢ 0.00751 0 0 0 0 0.294M1 0
24/01/2007 07:46 2760 061319 0.86865 0.0681 0.0015 0 007983 0 0.00492 0 0 0.01081 4] 0 0 0 0.96852 0
24/01/2007 07:48 2880 0.71828 1.04382 0.09227 0.00455 0 0.08743 0 001683 0 0 0.01447 0 0.00569 4] 0 169139 0
24/01/2007 07:50 3000 0.82381 1.20987 0.12045 0.00777 0 0.09456 0.14981 0.02753 0 0 001827 0 0.10366 0 0 244366 0
24/01/2007 07:52 3120 091866 1.35648 0.18028 0.01092 0 010137 021042 0.03848 0 0 0.02211 063498 0.12946 0 0 3.18803 0
24/01/2007 07:54 3240 099314 148212 0.18458 0.01387 0 010915 0.26826 0.05016 0 0 0.02585 094617 0.14942 0 0 3.94829 4]
24/01/2007 07:56 3360 1.06138 1.59566 0.2034  0.01661 0 011533 0.33444 0.06187 0 003325 0.02931 112291 0.16927 4] 0 4.6902 g
24/01/2007 07:58 3480 11211 1.6974 021828 0.01914 0 012018 037665 0.07332 0 027533 0.03247 1.23158 0.18776 0 0 5.32278 ]
24/01/2007 08:00 3600 1.17248 1.83%53 (.23259 0.02501 0 0.1245 (.40303 0.08438 0.0002 045062 0.03520 1.32263 0.21014 0 0 5.84834 4]
24/01/2007 08:02 3720 1.21423 1.93868 (0.24309 0.04748 0 0.12799 042312 0.09445 0.00502 0.54782 0.03762 1.40502 0.22473 o 0 6.28533 0.14194
24/01/2007 08:04 3840 1.23B42 2.04811 0.2495 0.07944 0 012962 043686 010263 0.010289 0.62464 0.03911 1.46268 0.23683 0.01291 0 6.64095 0.27445
24/01/2007 08:06 3960 1.2422 212387 0.25063 0.09906 a 0.1293  0.44001 0.10651 001487 0.68274 0.03941 1.49006 0.2433  0.02602 0 6.88748 0.28828
24/01/2007 08:08 4080 1.22644 216522 0.24679 0.10816 0 012781 0.4367 0.10681 001869 0.72064 0.0385 1.49551 0.24339 0.03421 0 7.05782 0.28344
24/01/2007 08;10 4200 1.19556 2.18524 0.23911 0.11067 0 0.12565 042977 0.10559 0.02165 0.74253 0.03665 1.48301 0.23838 0.03628 0 715088 0.27084
24/01/2007 08:12 4320 1.15478 218704 0.22908 0.10928 0 012313 042042 010328 0.02351 0.75085 0.03423 145576 0.22916 0.03222 0 718225 0.25417
24/01/2007 0B:14 4440 1.10673 217581 0.21733 0.10525 0 012031 040922 0.1 002384 0.74913 003147 1.41655 0.21653 0.02361 0 7.16789 0.23478
24/01/2007 0816 4560 1.05269 2.15487 0.20397 (.09892 0 011718 0.39648 0.09583 0.02236 (.73988 0.02846 1.36147 0.20116 0.01171 0 711454 0.2131
24/01/2007 08:18 4680 099332 212551 0.18905 0.09027 0 0.11373 038232 0.09085 0.01888 0.72447 Q.0252% 1.29173 0.18419 -0.00012 0 7.02631 0.18931
24/01/2007 08:20 4800 0.92861 2.08825 31725 0.07973 0 0.10999 036671 0.08512 0.01303 0.70352 Q.02177 1.21853 0.16526 0 0 6.80501 0.16351
24/01/2007 08:22 4920 0.86029 204381 0.15428 0.06747 0 010606 0.34602 0.07886 0.00505 0.67719 0.01829 1.1358 0.14077 0 0 675586 0.13638
24/01/2007 08:24 5040 079121 199454 0.13488 0.05192 0 010216 031747 0.07247 0 0.64685 0.01494 1.03946 0.11718 o] 0 658471 0.10917
24/01/2007 08:26 5160 0.72381 1.94163 0.11434 0.02771 0 009845 0.28634 0.06643 0 061292 001174 0.94108 0.09494 0 0 637658 0.08308
24/01/2007 08:28 5280 0.66055 1.88721 (0.09128 0.00806 o] 0.095 0.25078 0.06118 0 057547 0.00882 0.84371 (0.07561 0 0 610708 0.05895
24/01/2007 08:30 5400 060286 1.82587 0.07381 0 0 0.09184 020357 0.05608 0 053588 000626 0.75472 (.05889 o] 0 579514 0.03734
24j01/2007 08:32 5520 055072 1.74398 0.05936 0 0 0.089 0.17245 0.05101 0 049315 0.00406 0.67323 0.04323 0 0 545404 Q.01868
24/01/2007 08:34 5640 0.50438 1.65339 0.04691 0 0 008846 0.15006 0.04805 0 044808 0.00226 0.59847 0.02924 0 0 507054 0.00394
24/03/2007 08:36 5760 0.468441 157632 0.03642 0 0 0.0842 0.13193 0.04141 0 0.4032 0.00087 053243 0.01731 0 0 460377 0
24/01/2007 08:38 5880 043009 150017 0.02771 0 0 0.08204 0.11698 0.03697 0 038059 0.00001 Q47472 0.00862 0 0 403491 0
24/01/2007 08:40 6000 0.40083 1.44312 0.02042 0 0 0.0799% 0.1045 0.0328 0 0.32104 0 042459 0.00177 0 0 3.43256 0
24/01/2007 08:42 6120 0.37813 1.40027 0.01435 0 0 0.07798 0.09407 0.02853 0 0.28269 ¢ 038122 0 0 0 289037 0
24/01/2007 08:44 6240 0.35481 1.3638 0.00929 a 0 007615 0.08524 0.02522 0 0.24425 0 0.34364 0 0 0 24318 0
24/01/2007 08:46 6360 0.33538 1.32884 0.00491 a 0 0.07442 007764 0.0217 d  0.20924 ¢ 0.30975 0 0 0 204472 0
24/01/2007 08:48 6480 0.21802 1.28322 0.00122 0 0 0.0728 0.07112 0.01841 0 0.16507 0 0.27893 0 0 0 1.71846 0



Time

24/01/2007 08:50
24/01/2007 08:52
24/01/2007 08:54
24/01/2007 08:56
24/01/2007 08:58
24/01/2007 09:00
24/01/2007 09:02
24/01/2007 09:04
24/01/2007 09:06
24/01/2007 09:08
24/01/2007 09:10
24/01/2007 09:12
24/01/2007 09:14
24/01/2007 09:16
24/(H/2007 09:18
24/01/2007 09:20
24/01/2007 09:22
24/01/2007 09:24
24/01/2007 09:26
24/01/2007 09:28
24/01/2007 09:30
24/01/2007 09:32
24/01/2007 09:34
24/01/2007 09:36
24/01/2007 09:38
24/01/2007 09:40
24/01/2007 09:42
24/01/2007 09:44
24/01/2007 09:46
24/01/2007 09:48
24/01/2007 09:50
24/01/2007 09:52
24/01/2007 09:54
24/01/2007 09:56
24/01/2007 09:58
24/01/2007 10:00
24/01/2007 10:02
24/01/2007 10:04
24/01/2007 10:06
24/01/2007 10:08
24/01/2007 10:10
24/01/2007 10:12
24/01/2007 10:14
24/01/2007 10:16
24/01/2007 10:18
24/01/2007 10:20
24/01/2007 10:22
24/01/2007 10:24
24/01/2007 10:26
24/01/2007 10:28
24/01/2007 10:30
24/01/2007 10:32
24/01/2007 10:34
24/01/2007 10:36
24/01/2007 10:38

Seconds
6600
6720
B840
6960
7080
7200
7320
7440
7560
7680
7800
7920
8040
8160
8280
8400
8520
8640
8760
8880
9000
9120
9240
9360
94580
9600
9720
9840
9960
10080
10200
10320
10440
10560
10680
10800
10920
11040
11160
11280
11400
11520
11640
11760
11880
12000
12120
12240
12360
12480
12600
12720
12840
12960
13080
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Time Seconds CHAMO27¢ CRMANXXMANO157.: MAND162.: MANO165.: MANO166.: MANO181.: MANO183.: MAND187.; MAND189.: MAND251.: MAND279.: MAND285.: MANG318.: MAND343.: MAN0354.: MANO356.2
24/01/2007 10:40 13200
24/01/2007 10:42 13320

- 24/01/2007 10:44 13440

24/01/2007 10:46 13660
24/01/2007 10:48 13680
24/01/2007 10:50 13800
24/01/2007 10:52 13920
24/01/2007 10:54 14040
24/01/2007 10:56 14160
24/01/2007 10:58 14280
24/01/2007 11:00 14400
24/01/2007 11:02 14520
24/01/2007 11:04 14640
24/01/2007 11:06 14760
24/01/2007 11:08 14880
24/01/2007 11:10 15000
24/01/2007 11:12 15120
24/01/2007 11:14 15240
24/01/2007 11:16 15360
24/01/2007 11:18 15480
24/01/2007 11:20 15600
24/01/2007 11:22 15720
24/01/2007 11:24 15840
24/01/2007 11:26 15860
24/01/2007 11:28 16080
24/01/2007 11:30 16200
24/01/2007 11:32 16320
24/01/2007 11:34 16440
24/01/2007 11:36 16560
24/01/2007 11:38 16680
24/01/2007 11:40 16800
24/01/2007 11:42 16820
24/01/2007 11:44 17040
24/01/2007 11:46 17160
24/01/2007 11:48 17280
24/01/2007 11:50 17400
24/01/2007 11:52 17520
24/01/2007 11:54 17640
24/01/2007 11:56 17760
24/01/2007 11:58 17880
24/01/2007 12:00 18000
24/01/2007 12:02 18120
24/01/2007 12:04 18240
24/01/2007 12:.06 18360
24/01/2007 12:08 18480
24/01/2007 12:10 18600
24/01/2007 12:12 18720
24/01/2007 12:14 18840
24/01/2007 12:16 18960
24/01/2007 12:18 18080
24/01/2007 12:20 19200
24/01/2007 12:22 19320
24/01/2007 12:24 19440
24/01/2007 12:26 18560
24/01/2007 12:28 19680
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Time Seconds GHAMO27¢ CAMANXX MANO157.: MANO162.: MANO165.: MAND166. MAND181. MAND183.: MANG1 87 . MANO189. MAN0251. MAN0279.; MANO285.: MAND318.: MANO343. MAND354.: MANO356.2
24/01/2007 12:30 19800
24/01/2007 12:32 19920
24/01/2007 12:34 20040
24/01/2007 12:36 20160
24/01/2007 12:38 20280
24/01/2007 12:40 20400
24/01/2007 12:42 20520
24/01/2007 12:44 20840
24/01/2007 12:46 20760
24/01/2007 12:48 20880
24/01/2007 12:50 21000
24/01/2007 12:52 21120
24/01/2007 12:54 27240
24/01/2007 12:56 21360
24/01/2007 12:58 21480
24/01/2007 13:00 21600
24/01/2007 13:02 21720
24/01/2007 13:04 21840
24/01/2007 13:06 21960
24/01/2007 13:08 22080
24/01/2007 13:10 22200
24/01/2007 13:12 22320
24/01/2007 13:14 22440
24/01/2007 13:16 22560
24/01/2007 13:18 22680
24/01/2007 13:20 22800
24/01/2007 13:22 22920
24/01/2007 13:24 23040
24/01/2007 13:26 23160
24/01/2007 13:28 23280
24/01/2007 13:30 23400
24/01/2007 13:32 23520
24/01/2007 13:34 23640
24/01/2007 13:36 23760
24/01/2007 13:38 23880
24/01/2007 13:40 24000
24/01/2007 13:42 24120
24/01/2007 13:44 24240
24/01/20067 13:46 24360
24/01/2007 13:48 24480
24/01/2007 13:50 24500
24/01/2007 13:52 24720
24/01/2007 13:54 24840
24/01/2007 13:56 24960
24/01/2007 13:58 25080
24/01/2007 14:0Q 25200

- 24/01/2007 14:02 25320
24/01/2007 14:04 25440
24/01/2007 14:06 25560
24/01/2007 14:08 25680
24/01/2007 14:10 25800
24/01/2007 14:12 25920
24/01/2007 14:14 26040
24/01/2007 14,16 26160
24/01/2007 14:18 26280
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Time Seconds GHAMO27¢ CRMANXXMANO157.: MAND162.: MAND 165, MAND166.. MANO181.:MAND183.: MAND187.:MAND189.. MANO251.: MAND279.: MAND285.: MANO318.: MANO342.. MANG354.: MANO356.2
24/01/2007 14:20 26400
24/01/2007 14:22 26520
24/01/2007 14:24 26640
24/01/2007 14:26 26760
24/01/2007 14:28 26880
24/01/2007 14:30 27000
24/01/2007 14:32 27120
24/01/2007 14:34 27240
24/01/2007 14:36 27360
24/01/2007 14:38 27480
24/01/2007 14:40 27600
24/01/2007 14.42 27720
24/01/2007 14:44 27840
24/01/2007 14:46 27960
24/01/2007 14:48 28080
24/01/2007 14:50 28200
24/01/2007 14:52 28320
24/01/2007 14:54 28440
24/01/2007 14:56 28560
24/01/2007 14:58 28680
24/01/2007 15:00 28800
24/01/2007 15:02 28920
24/01/2007 15:04 29040
24/01/2007 15:06 29160
24/01/2007 15:08 29280
24/01/2007 15:10 29400
24/01/2007 15112 29520
24/01/2007 15:14 29640
24/01/2007 15:16 29760
24/01/2007 15:18 29880
24/01/2007 15:20 30000
24/01/2007 15:22 30120
24/01/2007 15:24 30240
24/01/2007 15:26 30360
24/01/2007 15:28 30480
24/01/2007 15:30 30600
24/01/2007 15:32 30720
24/01/2007 15:34 30840
24/01/2007 15:36 30960
24/01/2007 15:38 3tQ80
24/01/2007 15:40 31200
24/01/2007 15:42 31320
24/01/2007 1544 31440
24/01/2007 15:46 31560
24/01/2007 15:48 31680
24/01/2007 15:50 31800
24/01/2007 15:52 31920
24/01/2007 15:54 32040
24/01/2007 15:56 32160
24/01/2007 15:58 32280
24/01/2007 16:00 32400
24/01/2007 16:02 32520
24/01/2007 16:04 32640
24/01/2007 16:06 32760
24/01/2007 16.08 32880
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Time Seconds CHAMO27¢ CRMANXX MANO1T57.: MANG162.: MANQ165.: MAND166.: MANO181.: MANC183.; MAND187.: MANO189.: MANO251.i MAND279.: MANCZ85.: MANDG 18 . MANO343.:MAN0354.: MAN0356.2
24/01/2007 16:10 33000
24/01/2007 16:12 33120
24/01/2007 16:14 33240
24/01/2007 16:16 33360
24/01/2007 16:18 33480
24/01/2007 16:20 33600
24/01/2007 16:22 33720
24/01/2007 16:24 33840
24/01/2007 16:26 33960
24/01/2007 16:28 34080
24/01/2007 16:30 34200
24/01/2007 16:32 34320
24/01/2007 16:34 34440
24/01/2007 16:36 34560
24/01/2007 16:38 34680
24/01/2007 16:40 34800
24/01/2007 16:42 348920
24/(1/2007 16:44 35040
24/01/2007 16:46 35160
24/01/2007 16:48 35280
24/01/2007 16:30 35400
24/01/2007 16:52 35520
24/01/2007 16:54 35640
24/01/2007 16:56 35760
24/01/2007 16:58 35880
24/01/2007 17:00 36000
24/01/2007 17:02 36120
24/01/2007 17,04 36240
24/01/2007 17:06 36360
24/01/2007 17.08 36480
24/01/2007 17:10 36600
24/01/2007 17:12 36720
24/01/2007 17:14 36840
24/01/2007 17:16 36960
24/01/2007 17:18 37080
24/01/2007 17:20 37200
24/01/2007 17:22 37320
24/01/2007 17:24 37440
24/01/2007 17:26 37560
24/01/2007 17.28 37680
24/01/2007 17:30 37800
24/01/2007 17:32 37920
24/01/2007 17:34 38040
24/01/2007 17:36 38160
24/01/2007 17:38 38280
24/01/2007 17:40 38400
24/01/2007 17:42 38520
24/01/2007 1744 38640
24/01/2007 17:46 38760
24/01/2007 17:48 38880
24/01/2007 17:50 39000
24/01/2007 17:52 39120
24/01/2007 17:54 39240
24/01/2007 17:56 39360
24/01/2007 17:58 32480
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Time

24/01/2007 18:00
24/01/2007 18:02
24/01/2007 18:04
24/01/2007 18:06
24/01/2007 18:08
24/01/2007 18:10
24/01/2007 18:12
24/01/2007 18:14
24/01/2007 18:16
24/01/2007 18:18
24/01/2007 18:20
24/01/2007 18:22
24/01/2007 18:24
24/01/2007 18:26
24/01/2007 18:28
24/01/2007 18:30
24/01/2007 18:32
24/01/2007 18:34
24/01/2007 18:36
24/01/2007 18:38
24/01/2007 18:40
24/01/2007 18:42
24/01/2007 18:44
24/01/2007 18:46
24/01/2007 18:48
24/01/2007 18:50
24/01/2007 18:52
24/03/2007 18:54
24/01/2007 18:56
24/(1/2007 18:58
24/01/2007 19:00
24/01/2007 19:02
24/01/2007 19:04

Seconds
39600
39720
38840
399860
40080
40200
40320
40440
40560
40680
40800
40920
41040
41160
41280
41400
41520
41640
41760
41880
42000
42120
42240
42360
42480
42600
42720
42840
42960
43080
43200
43320
43440
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Time Seconds CHAMO27¢ CRMANXXMAND1T57.: MANO162.: MAND165.: MANO166. MAND181.: MAND183.: MAND187.: MAND189.: MAND251.: MAND279.: MAN0285.. MANO318.: MANO343.. MANDO 354.. MAND356.2

5.8186 0.08939
582391 0.149i3
5.96461 0.14444
5.94777 0.13008

5.8787 011265

050121 0.02324 1.12708 0.14573
0.52536 0.02155 1.10484 0.13757
0.53828 0.01862 1.0701  0.12834
0.54072 0.0i76 1.02533 0.11715
0.53417 0.01544 097166 0.10457

0.11132 0.33875 0.07108
010989 © 0.33136 0.07275
0.10788 0.32031 0.07284
010553 0.30588 0.07108

0.1029 0.2878 0.06794

24/01/2007 08:10 4200 0.947 181338 0.17489 001191
24/01/2007 08:12 4320 091715 181706 0.16708 0.01435
24/01/2007 08:14 4440 0.8811 1.82231 0.15739 0.0143
24/01/2007 08:16 4560 0.84026 1.812 014607 0Q.01166
24/01/2007 08:18 4680 079503 1.79321 0.13292 0.00895

24/01/2007 07:00 0 0 o o 0 0 0 0 0 0 o 0 o 0 ¢ 0 0 0
24/01/2007 07:02 120 0 o 0 0 0 0 0 0 0 0 o o 0 0 0 0 0
24/01/2007 07:04 240 0 1] 0 0 0 0 0 0 0 1] 0 0 0 0 0 0 0
24/01/2007 07:08 360 0 0 0 0 0 0 0 0 0 0 0 0 [ 0 0 4] 4]
24/01/2007 07:08 480 0 0 0 0 0 0 0 o] 0 0 o 0 0 0 0 0 0
24/01/2007 07:10 600 0 0 0 0 0 0 0 0 0 0 0 0 5] 0 0 4] 0
24/01/2007 07:12 720 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4] 4]
24/01/2007 0714 840 c 0 0 0 o] 0 0 o] 0 0 0 0 o 4 0 o 0
24/01/2007 07:16 960 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Q 0
24/01/2007 07:18 1080 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0
24/01/2007 07:20 1200 0 0 0 0 o o] a o] 0 0 0 0 o 0 0 Q Q
24/31/2007 07:22 1320 0 0 0 0 0 o 0 o 0 0 0 0 a 4 0 4] 0
24/01/2007 07:24 1440 0 0 0 0 0 1] a o 0 0 0 0. 0 0 0 4] 0
24/01/2007 07:26 1560 0 0 0 o 0 0 0 ] 0 0 0 0 0 c 0 0 0
24/01/2007 07:28 1680 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a Q 0
24/01/2007 07:30 1800 0 0 0 1] 0 0 0 0 0 0 0 0 0 0 a 0 0
24/01/2007 07:32 1920 0.09138 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0
24/01/2007 07:34 2040  0.11575 0 0.00045 1] o 0 0 0 0 0 0 0 0 0 a 4] 4]
24/01/2007 07:36 2160 0.14459 0 001746 0 0 0 0 0 v] 0 0 0 0 0 0 0 0
24/01/2007 07:38 2280 0.17951 0 0.02302 0 0 0 0 0 0 0 0 0 0 0 0 4] Q
24/01/2007 07:40 2400 0.22125 0.17943  0.02849 0 0 0 o 0 0 0 0 0 0 0 0 o 0
24/01/2007 07:42 2520 0.27029 0.30037 0.03487 0 0 0 o 0 0 0 0.00045 a 0 0 0 0 0
24/01/2007 07:44 2640 032731 042184 0.04218 0 0 0 0 0 0 0 0.00231 0 0 0 0 0 0
24/01/2007 07:46 2760 0.39336 0.53911 0.05032 0 0 0.05319 0 0 0 0 0.00456 0 0 0 0 0 0
24/01/2007 07:48 2880 047019 0.66911 0.0586 0 0 0.06756 ¢ 0 0 0 0.00713 0 0 0 0 0.07728 0
24/01/2007 07:50 3000 057509 0.81287 0.06627 0.00039 0 0.07626 0 0 0 0 0.00986 0 0 0 0 0.75272 0
24/01/2007 07:52 3120 0.66493 097338 0.07771 0.00232 0 0.08279 0 0.01043 0 a0 001236 0 0 0 0 1.46339 0
24/01/2007 0754 3240 0.74293 1.12299 0.09772 0.00427 0 0.0885 0.0992 0.0187 0 0 001513 0 0.07279 0 0 216099 0
24/01/2007 07:56 3360 0.81895 1.25454 0.12186 0.00615 0 009366 0.16654 0.02679 0 0 001749 021635 0.10516 0 0 2.80841 0
24/01/2007 0758 3480 0.87129 1.3674 0.14925 0.00791 0 008886 0.21109 0.03518 0 0 001967 0.75225 0.1185 0 0 341139 0
24/01/2007 08:00 3600 0.91662 1.4655 0.16408 0.00949 0 0.1052 0.25334 0.04412 0 0 0.02171 094718 0.12939 0 0 4.01356 0
24/01/2007 08:02 3720 0.95173 1.5606 0.17488 0.0107 o 0.1086 0.29792 0.05201 0 008453 002347 1.03692 0.13881 0 0 4.55324 0
24/01/2007 08:04 3840 0.97291 162126 0.18133 0.01126 0 0.1108 0.32826 0.05857 0 027652 0.02467 1.09097 0.14569 0 0 5.00821 ¢}
24/01/2007 08:06 3960 0.97851 1.68268 0.18318 0.01103 0 0.11185 0.33904 0.06839%1 0 039507 0.02504 1.12327 0.14916 0 ¢ 537174 ]
24/01/2007 08:08 4080 0.96784 1.763  0.18055 0.0101 0 011194 034177 0.06811 0 0.46052 0.0245 1.13361 0.1484 a 0 5.684002 0
0 0 0 0

0 0 0 0

0 0 0 0

0 0 a 0

0 0 0 0

24/01/2007 08:20 4800 0.74543 1.76459 0.117 0.00148 0 0.1 0.26509 0.06392 0 051982 0.01315 91053 0.09073 0 0 5.76177 0.09333
24/01/2007 08:22 4920 0.69285 1.72663 0.09779 0 0 0.09691 0.23406 0.05832 0 049817 0.01075 0.84434 0.07603 0 0 559593 0.07287
24/01/2007 08:24 5040 063951 1.68092 0.08191 0 0 0.09378 0.20577 0.05441 0 047093 0.00834 0.77556 0.0617 0 0 5.3663 0.05225
24/01/2007 08:26 5160 0.58757 1.63012 0.06743 0 0 008071 0.18256 0.04938 0 044029 00604 0.70516 0.048 0 0 505182 003245
24/01/2007 08:28 5280 0.53803 1.6755 0.05419 0 0 0.08776 0.16151 0.04437 0 040754 0.00385 0.63482 0.03511 4 0 4.64888 0.01453
24/01/2007 08:30 5400 0.49206 1.51581 0.04227 0 0 0.08497 0.14241 0.03841 0 0.372 0.00216 0.56684 0.02323 0 0 4.18561 0.00083
24/01/2007 08:32 5520 0.45041 1.46074 0.03173 0 0 008235 0.12531 0.03459 0 033177 0.00073 0.50301 0.01275 0 0 3.69701 0
24/01/2007 08:34 5640 0.41318 1.41328 0.02258 0 0 0.07991 0.1078 0.03 0 0.28806 0 0.4444  0.00414 0 0 3.22024 0
24/01/2007 08:36 5760 0.38082 1.36865 0.0148 0 0 007769 0.08339 0.02573 0 0.24183 0 0.3917 0 0 0 277233 0
24/01/2007 08:38 5880 0.35301 1.31397 0.00834 0 0 007586 0.06087 0.02173 0 016413 0 0.34484 0 1] 0 235 0
24/01/2007 08:40 6000 032934 1.16973 0.00314 o] 0 0.07375 0.04106 0.01706 0 0.08267 0 0.30336 0 0 0 1.94536 0
24/01/2007 05:42 6120 0.30878 1.12008 0 0 0 007189 0.02425 0.01337 0 0.03396 0 026718 0 0 0 1.56342 ¢}
24/01/2007 08:44 6240 0.29067 1.07944 0 o 0 007006 0.01038 0.01055 0 0.00468 0 023619 0 0 c 1.2181 o
24/01/2007 08:46 6360 0.27414 1.04159 0.0111 0 0 006828 0.00051 0.00809 0 0 0 0.20879 0 0 0 0.950994 o
24/01/2007 08:48 64B0 0.26822 1.00583 0.0068 0 0 0.06656 0 0.00593 o] 0 0 0.18423 0 0 0 0.63335 0



Time
24/01/2007 08:50
24/01/2007 08:52
24/01/2007 08:54
24/01/2007 08.56
24/01/2007 08:58
24/01/2007 09:00
24/01/2007 09:02
24/01/2007 09:04
24/01/2007 09:06
24/01/2007 09:08
24/01/2007 09:10
24/01/2007 09:12
24/01/2007 09:14
24/01/2007 09:16
24/01/2007 09:18
24/01/2007 09:20
24/01/2007 09:22
24/01/2007 09:24
24/01/2007 09:26
24/01/2007 09:28
24/01/2007 09:30
24/01/2007 09:32
24/01/2007 09:34
24/01/2007 09:36
24/01/2007 09:38
24/01/2007 09:40
24/31/2007 09:42
24/01/2007 09:44
24/01/2007 09:46
24/01/2007 09:48
24/01/2007 09:50
24/01/2007 09:52
24/01/2007 09:54
24/01/2007 09:56
24/01/2007 09:58
24/01/2007 10:00
24/01/2007 10:02
24/01/2007 10:04
24/01/2007 10:06
24/01/2007 10:08
24/1/2007 10:10
24/01/2007 10:12
24/01/2007 1¢:14
24/01/2007 10:16
24/01/2007 10:18
24/01/2007 10:20
24/01/2007 t0:22
24/01/2007 10:24
24/01/2007 10:26
24/01/2007 10:28
24/01/2007 10:30
24/01/2007 10:32
24/01/2007 10:34
24/01/2007 10:36
24/01/2007 10:38

Secands
6600
6720
6840
6960
7080
7200
7320
7440
7560
7680
7800
7920
8040
8160
8280
8400
8520
8640
8760
8880
9000
120
9240
9360
9480
9600
9720
9840
9960

10080
10200
10320
10440
10560
10680
10800
10920
11040
11160
11280
11400
11520
11640
11760
11880
12000
12120
12240
12360
12480
12600
12720
12840
12960
13080

CHAMO27t CRMANXX MANO157.: MANQ162.: MANO165.: MANQ166.: MANO181.. MANQ 183 ; MAND187.: MAN0189.: MANO251 : MANO279.: MANO285: MANO318. MANO343.: MANO354.. MAND356.2

0.24513

0.2318
0.22084
0.21145
0.20286
0.19484
0.18303
0.16167
0.13586
0.11148
0.09241
0.07872
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0.05448
0.04804
0.04144
0.03443
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0.00257
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0.00392
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Time Seconds  CHAMO27¢ CRMANXXMAND157.: MANO162.: MAND165.: MAND 166.; MAND181.: MANO183.; MAND 187.: MAND189.i MAND251.: MAND279.: MANO285.; MAND318.. MANO343.. MANO354.iMAND356.2
24/01/2007 10:40 13200
24/01/2007 10:42 13320
24/01/2007 10:44 13440
24/01/2007 10:46 13560
24/01/2007 10:48 13680
24/01/2007 10:50 13800
24/01/2007 10:52 13920
24/01/2007 10:54 14040
24/01/2007 10:56 14160
24/01/2007 10:58 14280
24/01/2007 11:00 14400
24/01/2007 11:02 14520
24/01/2007 11:04 14640
24/01/2007 11:06 14760
24/01/2007 11:08 14880
24/01/2007 11:10 15000
24/01/2007 11:12 15120
24/01/2007 11:14 15240
24/01/2007 11:18 15360
24/01/2007 11:18 15480
24/01/2007 11:20 15600
24/01/2007 11:22 15720
24/01/2007 11:24 16840
24/01/2007 11:26 15960
24/01/2007 11:28 16080
24/01/2007 11:30 16200
24/01/2007 11:32 16320
24/01/2007 11:34 16440
24/01/2007 11:36 16560
24/01/2007 11:38 16680
24/01/2007 11:40 16800
24/01/2007 11:42 16920
24/01/2007 11:44 17040
24/01/2007 11:46 17160
24/01/2007 11:48 17280
24/01/2007 11:30 17400
24/01/2007 11:52 17520
24/01/2007 11:54 17640
24/01/2007 11:56 17760
24/01/2007 11:58 17880
24/01/2007 12:00 18000
24/01/2007 12:02 18120
24/01/2007 12:04 18240
24/01/2007 12:06 18360
24/01/2007 12:08 18480
24/01/2007 12:10 18600
24/01/2007 12112 18720
24/01/2007 12:14 18840
24/01/2007 12:16 18960
24/01/2007 12:18 18080
24/01/2007 12:20 19200
24/01/2007 12:22 19320
24/01/2007 12:24 19440
24/01/2007 12:26 19560
24/01/2007 12:28 19680
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Time Seconds  GHAMO27¢{ CRMANXX MANO157.; MANO162.: MANO165.: MAND166.: MANGC1 81.) MANO183.: MANG187.: MANO189.: MAN 025 1. MANOZ275.: MANO2B5.: MAND318.: MAN 0343.: MAND354. MANG356.2
24/01/2007 12:30 19800 0
24/01/2007 12:32 19920
24/01/2007 12:34 20040
24/01/2007 12:36 20160
24/01/2007 12:38 20280
24/01/2007 12:40 20400
24/01/2007 12:42 20520
24/01/2007 12:44 20640
24/01/2007 12:46 20760
24/01/20G7 12:48 20880
24/01/2007 12:50 21000
24/01/2007 12:52 21120
24/01/2007 12:54 21240
24/01/2007 12:56 21360
24/01/2007 12:58 21480
24/01/2007 13:00 21600
24/01/2007 13:02 21720
24/01/2007 13:04 21840
24/01/2007 13;08 21960
24/01/2007 13:08 22080
24/01/2007 13:10 22200
24/01/2007 13:12 22320
24/01/2007 13:14 22440
24/01/2007 13:16 22560
24/01/2007 13:18 22680
24/01/2007 13:20 22800
24/01/2007 13:22 22920
24/01/2007 13:24 23040
24/01/2007 13:26 23160
24/01/2007 13:28 23280
24/01/2007 13:30 23400
24/01/2007 13:32 23520
24/01/2007 13:34 23640
24/01/2007 13:36 23760
24/01/2007 13:38 23880
24/01/2007 13:40 24000
24/01/2007 13:42 24120
24/01/2007 13:44 24240
24/01/2007 13:46 24360
24/01/2007 13:48 24480
24/01/2007 13:50 24600
24/G1/2007 13:52 24720
24/01/2007 13:54 24840
24/01/2007 13:56 24960
24/61/2007 13:58 25080
24/G1/2G607 14:00 25200
24/G1/2007 14:02 25320
24/01/2007 14:04 25440
24/61/2007 14:06 25560
24/31/2007 14:08 25680
24/31/2007 14:10 25800
24/01/2007 14:12 25920
24/G1/2007 14:14 26040
24/01/2007 14:16 26160
24/01/2007 14:18 26280
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Time Seconds CHAMO27t CRMANXX MANO157.. MANG162. MANG165.: MANO166.: MANO181.: MANO183.: MANC187.. MANG189.: MANO251 . MAND279.: MANO285.; MAND318.: MANO343.i MAND354.:MANC356.2
24/01/2007 14:20 26400
24/01/2007 14:22 26520
24/01/2007 14:24 28640
24/01/2007 14:26 26760
24/01/2007 14:28 26880
24/01/2007 14:30 27000
24/01/2007 14:32 27120
24/01/2007 14:34 27240
24/01/2007 14:36 27360
24/01/2007 14:38 27480
24/01/2007 14:40 27600
24/01/2007 1442 27720
24/01/2007 14:44 27840
24/01/2007 14:46 27960
24/01/2007 14:48 28080
24/01/2007 14:50 28200
24/(1/2007 14:52 28320
24/01/2007 14:54 28440
24/01/2007 14:56 28560
24/01/2007 14:58 28680
24/01/2007 15:00 28800
24/01/2007 15:02 28920
24/01/2007 15:04 29040
24/01/2007 15:06 29160
24/01/2007 15:08 23280
24/01/2007 1510 29400
24/01/2007 1512 29520
24/01/2007 15:14 29640
24/01/2007 15:16 29760
24/01/2007 1518 29880
24/01/2007 15:20 30000
24/01/2007 15:22 30120
24/01/2007 15:24 30240
24/01/2007 15:26 30360
24/01/2007 15:28 30480
24/01/2007 15:30 30600
24/01/2007 15:32 30720
24/01/2007 15:34 30840
24/01/2007 15:36 30960¢
24/01/2007 15:38 31080
24/01/2007 154G 31200
24/01/2007 1542 31320
24/01/2007 15:44 31440
24/01/2007 15:46 31560
24/01/2007 15:48 316680
24/01/2007 15:50 31800
24/01/2007 15:52 31820
24/01/2007 15:54 32040
24/01/2007 15:56 32160
24/01/2007 15:58 32280
24/01/2007 16:00 32400
24/01/2007 16:02 32520
24/01/2007 16:04 32640
24/01/2007 16:06 32760
24/01/2007 16:08 32880
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Time Seconds CHAMO27¢ CRMANXX MANO157.: MAND162. MANO165.: MAND166.. MANO181.: MAND183.: MAND187.: MANO189.. MANO251.: MANO279.: MAND285.: MAND318.. MANO343 - MANC354.: MANOG356.2
24/01/2007 16:10 33000
24/01/2007 16:12 33120
24/01/2007 16:14 33240
24/01/2007 16:16 33360
24/01/2007 16:18 33480
24/01/2007 16:20 33600
24/01/2007 16:22 33720
24j(1/2007 16:24 33840
24/01/2007 16:26 33960
24/01/2007 16:28 34080
24/01/2007 16:30 34200
24/01/2007 16:32 34320
24/01/2007 16:34 34440
24/01/2007 16:36 34560
24/01/2007 16:38 34680
24/01/2007 16:40 34800
24/01/2007 16:42 34920
24/01/2007 16:44 35040
24/01/2007 16:46 35160
24/01/2007 16:48 35280
24/01/2007 16:50 35400
24/01/2007 16:52 35520
24/01/2007 16:54 35640
24/01/2007 16:56 35760
24/01/2007 16:58 35880
24/01/2007 17:00 36000
24/01/2007 17:02 36120
24/01/2007 17:04 36240
24/01/2007 17:06 36360
24/01/2007 17:08 36480
24/01/2007 17:10 36600
24/01/2007 17:12 36720
24/01/2007 17:14 36840
24/01/2007 17:16 36960
24/01/2007 17:18 37080
24/01/2007 17:20 37200
24/01/2007 17:22 37320
24/01/2007 17:24 37440
24/01/2007 17:26 37560
24/01/2007 17:28 37680
24/01/2007 17:30 37800
24/01/2007 17:32 37920
24/01/2007 17:34 38040
24/01/2007 17:36 38160
24/01/2007 17:38 38280
24/01/2007 17:40 38400
24/01/2007 17:42 38520
24/01/2007 17:44 38640
24/01/2007 17:46 38760
24/01/2007 17:48 38880
24/01/2007 17:50 39000
24/01/2007 17:52 39120
24/01/2007 17:54 39240
24/01/2007 17:56 39360
24/01/2007 17:58 39480
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Time Seconds CHAMO27¢ CRMANXX MAND157.iMANO162.: MANO165. MANO166.; MAND181.:MAND183.: MANO187 : MANO189.: MAND251.: MAND279.: MAND285.: MANDI18.. MAN 0343..MAN0354.. MANQ356.2
24/01/2007 18:00 39600
24/01/2007 18:02 39720
24/01/2007 18:04 38840
24/01/2607 18:06 39860
24/01/2607 18:08 40080
24/01/2007 18:10 40200
24/G1/2007 18:12 40320
24/01/2007 18:14 40440
24/01/2007 18:16 40560
24/01/2007 18:18 40680
24/01/2067 18:20 40800
24/01/2007 18:22 40920
24/01/2007 18:24 41040
24/01/2007 18:26 41160
24/01/2007 18:28 41280
24/01/2007 18:30 41400
24/01/2007 18:32 41520
24/01/2007 18:34 41640
24/01/2007 18:36 41760
24/01/2007 18:38 41880
24/01/2007 18:40 42000
24/01/2007 18:42 42120
24/01/2007 18:44 42240
24/01/2007 18:46 42360
24/01/2007 18:48 42480
24/01/2007 18:50 42600
24/01/2007 18:52 42720
24/01/2007 18:54 42840
24/01/2007 18:566 428960
24/01/2007 18:58 43080
24/01/2007 19:00 43200
24/01/2007 19:02 43320
24/01/2007 19:04 43440
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Appendix G River Model




Network - Medlock 1.37 Full 3A MSC 1.1.11_3.3
Run - Medlock 1.37 full 34 MSC 1.1.11_3.3

Simulation - 100 Year 1.11_1.6 120 Winzer Full 1.5 MSC Level 1.1.11
2

Map Centre Coords

x: 383755, yv: 397425
Date Printed: 12/11/2007
Scale 1:8700
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Appendix H Model Results




River Section

Max Total . Min Total ' N . . . .
Total Ens) Flow Max Flow Max Stags Max Vaigcil Min Flow | Min Froude | Min Stage . Min Veloci Stage Veloci

Node it Froude mﬁw« i) | Mex Froude | V32000 | wtax stare | M08 y .mﬁ%w in3s) e apy. | winswe | M0 BRI SRS State povicid
1 27524 1.99%9 0.925 29,764 51.697 0.925 29.680 0.000 2.051 26.985 1.879 0.063 26,993 0.000 0,186 27.410 0.000 2.051
10 26.113 1.999 0.138 28.788 51.684 0.528 28.721 04.000 1.903 26.112 1.842 §.128 26.107 0.000 0.313 26.107 0.000 £.336
10A 27.438 1,999 0,050 32.019 42.103 0.311 31.994 0.000 0.982 27.093 1.589 0.038 27.082 0.000 0.232 27.435 0.000 0.250
11 25.992 1.999 0.569 28.749 51.640 0.805 28.607 0.000 2.508 25.976 1.932 0.338 25.918 0.000 0.977 25,943 0.000 $.979
11A 27.432 1.999 0,078 31.983 52.224 0,283 31.827 0.000 1.046 27.057 1.996 0.078 27.049 0.000 0.234 27.429 0.000 $.234
11A1 27.430 1.99% 0.077 31,930 52,258 0.289 31.873 0.000 1,067 27.047 1.998 0.077 27.038 0.000 0.233 27,427 0.000 £.233
11A.2 27.430 1.99% 0.077 31.930 52.258 0.289 21.873 0.000 1.057 27.047 1.998 0.077 27.038 0.000 0.233 27.427 0.000 0.233
11AD 27.432 1.899 0.078 31.935 52.224 0.283 31.878 0.000 1.056 27.057 1.996 0.078 27.049 0.000 0.234 27429 G.000 £.234
12 25.724 1.899 0.855 2B.712 51.608 0.934 28.560 0,300 2.553 25.723 1.967 0.299 25.654 0.000 0.623 25.856 0.000 1,156
124 1.889 0.081 31.920 49.841 0.222 31.879 0,000 0.886 27.036 1.989 0.0681 27.031 0.000 0.154 27.426 0.000 0.184
13 1.999 0.872 2B.688| 51.586 0.872 2B.613 0.000 1.470 25.420 1.999 0.118 25362 0.000 0.259 25.362 0.000 1.071
13A 1.999 0.056 30.071 48.960 0.241 29.995 0.000 1.319 27.033 1.999 0.056 27.02% 0.000 0.177 27.422 0.000 0.177
14 1.999 0.359 2B.676 51.573 0.480 28.589 0.000 1.502 25.249 3.989 0.084 5.229 0.000 0.248 25.229 0.000 0.620
14A 1.999 0.052 30.038 45.855 0.357 29.939 0.000 1.606 27.023 1,999 0,052 27.07 0.000 0,185 27.420 0.000 0.165
1.999 0.149 28.664 51.560 0.284 28.552 0.000 1.307 25.221 1.999 0.064 25.214 0.000 0.206 25.214 0.000 0.359
1.999 0.074 28.651 51.543 0.242 28.576 C.000 1.242 25.214 1.999 0.045 5.212 0.000 0.174 25.212 0.000 0.221
1.959 0.063 28.643 51.531 0.217 28.585 0.000 1.088 25.214 1.999 0.043 25212 0.000 0.164 25.212 0.000 0.148
1.959 0.050 28.638 51.526 0.195 28.585 0.000 1.022 25,213 1.99% 0.038 25.212 0.000 0.151 25.212 0.000 0.167
1.988 0.027 28.639 48,611 0.135 28.609 0.000 0.782 25211 1.998 0.024 25.211 0.000 0.103 25.212 0.000 0.103
2.000 3.761 33.468 55,600 3.763 33.049 0.000 4.945 31.469 2.000 0.521 30.952 0.000 2838 30.952 0.000 3.154
1.999 0.069 29.741 51.666 0.245 29.657 0.000 1.331 26.994 1.977 0,066 26,991 0.000 0.196 27.006 04.000 0.204
1.998 0,038 28.635 48.630 0.136 28.608 0.000 0.743 25.210 1.998 0.027 25.209 0.000 0.110 25,212 {.000 0.110
2.098 0.082 23.376 14.425 0.104 23.366 0.000 0.441 23.100 9.098 0.082 23.095 0.000 23.095 0.000 0.325
9.097 0131 23.367 14.427 0.172 23.338 0.000 0.775 23.085 9.097 0.131 23.079 0.000 0.657 23.079 0.000 0.557
9.097 0.173 23.380 14.427 0.221 23.336 0.000 0.932 23.103 9.097 0.173 23.078 0.000 0.683 23.079 0.00¢ 0.683
9.097 0.846 23.273 14.429 0.861 22,094 0,000 2.855 22.964 9.097 C.846 22.733 0.000 2.130 22.733 0.600 2.130
9.087 0.406 22.799 14.431 0483 22,665 0.000 1.643 22.497 9.097 0.405 22413 0.000 1.281 22413 0.00C 1.281
9.087 0.526 22.621 14.439 0.526 22.527 0.000 1.432 22.310 9.097 (.455 22.226 0.000 1.283 22.226 0.000 1.283
9.087 0.616 22.511 16.328 0817 22.378 0.000 1.61% 22.204 9.097 .585 22.107 0.000 1.380 22107 0.000 1.380
22.023 9.087 0.449 22.334 16.328 0.507 22.209 0.000 1.567 22.023 9.097 0.449 21.951 0.000 1.189 21.951 0.000 1.189
21,771 9.087 0.778 22.087 16,328 0.784 21.877 04.600 2.031 21.771 9.097 0.748 21.621 0.000 1.718 21.621 0.600 1.716
30.248 2.000 0.248 33.447 55.762 2.280 33.306 0.600 2.461 30.249 2.000 0.248 29.871 0.000 1.578 29.871 0,500 2.323
26.996 1.999 0,193 29.703 51,627 0.505 29.527 0.600 2.012 26.979 1.974 0.193 26.961 {.000 0.470 26.285 0.300 0.470
21.470 9.097 0.612 21.651 16.328 1.101 21371 0.000 2.508 21.470 9,097 0.612 21.370 0.000 1,395 25.371 0.000 1.396
27.708 2.000 0.213 32.807 54.850 0.295 32.755 0.000 1.328 27.668 2,000 0.120 27.655 0.000 0.453 27.895 0.000 0453
26.680 1.989 0.247 25.641 51.585 2.150 28457 0,600 2.242 26.675 1.976 0.244 26.502 0.006 1.714 26.505 0.000 1.854
27.696 2.000 0.101 32.801 54.713 0.240 32.753 0.000 1.200 27.656 2.000 0.101 27.652 0.000 0.276 27.692 0.000 0.276
26.805 1.999 0.B10 20.430 51.790 1,028 25.232 0.000 2.255 26.601 1.973 0.372 26.486 0.000 1.4867 28.489 0.000 1.507
27.725 2.000 0.459 32.023 54.713 0.577 31.939 0.600 1.594 27.695 2.000 0.151 27.650 0.000 0.871 27.691 0.000 0.811
27.469 2.000 0.138 31.973 53.880 0.242 31.929 0.000 1.071 27.284 1.976 0.102 27.273 0.000 0.322 27.464 0.000 0.322
27.477 2.000 0.223 32.033 53.900 0.545 31.926 0.000 1,680 27.305 1.976 0,160 27.273 0.000 0.511 27.464 0.000 0511
8 T 26197 1.999 0.128 29.356 51.772 0.276 29.254 0.000 1,480 26197 1.977 0.121 26.192 0.000 0.307 26.192 (.000 .320
BA 27.461 1.998 0.143 32.020 53.538 0.379 31.990 0.000 1171 27.236 1.977 0,131 27.220 0.000 0.347 27.455 0.000 0.347
il 26.186 1.989 0.269 29.328 51.754 2.355 29173 C.000 1.827 26.186 1.984 0.268 26.178 0.000 0.423 26.176 0.000 0.443
9A 27.454 1.999 0.145 32.007 55.991 0.424 31,938 0,060 1.289 27.198 1.979 (.128 27177 0.000 0.355 27.448 0.000 0.355

MNZ0T7 154737
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River Section

Max Total . Min Totat " . , " . P
Totat Ener Fiow Max Flow Max Stage Max Velocit Min Flow | Min Froude | Min Siage Min Valocit) Stage Veioci
Node ptad Lo Froude mﬁ,ﬁuﬁ ey | Max Froute | MEX 2509 | Max state | MY TV mﬂﬂww i) o ImAnys | Mnswe | M0 pay 9 State ey ~_Q
1 27.624 1.899 {.925 29.247 43.372 0.525 28.176 0.000 2.051 26.595 §.981 0,062 26.693 0.000 0.134 27.410 0.000 2.051
10 26.113 1.099 0.138 28.221 43.232 0.442 28.074 0.000 1.883 26,111 1.808 0.128 26,105 0.000 0.311 26,107 0.000 0.336
10A 27.438 1.899 0.080 31,365 34.546 0.305 31.345 0.000 0.988 27.093 1.897 0.045 27.083 0.000 0.250 27.435 0,000 0.230
11 25.992 1.999 0.669 28.171 43.191 0.821 27.991 0.000 2.502 25.977 1.217 0.401 25.918 0.000 0.973 25.943 0.000 0.979
1A 27.432 1.869 0078 31,335 42,132 0.277 31.288 0.000 1.005 27.057 1.899 0.078 27.048 0.030 0.234 27.429 0.000 0.234
11A1 27.430 1.999 0.077 31.297 42.139 0.284 31.250 0.000 1.007 27.047 1.999 0.077 27.038 0.000 0.233 27.427 (.000 0.233
11A2 27,430 1.899 0.077 31,297 42.139 0.284 31.250 0.000 1.007 27.047 1.899 0.077 27.038 0.000 0.233 27427 0.000 0.233
11AD 27.432 1.999 0.078 31,304 42.132 0.277 31.257 0.000 1.005 27.057 1.899 0.078 27.049 0.000 (.234 27.429 0.000 0.234
25,724 1.989 0.855 28.119 43.151 0.534 27.940 9.000 2.546 25.721 1.969 0.300 25.648 0.000 0.623 25.656 0.000 1.156
27.428 1.999 0.061 31.290 42.148 0.218 31.253 0.000 0.854 27,036 1.897 0.061 27.031 0.000 0.194 27.426 0.000 0.194
25.420 1.999 0.872 28.088 43.112 0.8 2B8.010 0.000 1.460 25.420 1.990 0.11¢ 25.360 0.000 0.301 25.362 0.000 1.071
27.424 1.959 0.056 29.581 42.148 0.239 28,508 0.000 1,262 27.033 1.997 0.056 27.026 0.000 0.177 27.422 0.000 G177
25.248 1.999 0.359 28.073 43.076 0.480 27.985 0.000 1.487 25.236 1.999 0.084 25.214 0.G00 0,246 25.229 0.000 0.620
27.421 1.999 0.052 29.544 42,042 0.335 20.437 0.000 1,550 27.023 1.994 0.052 27.017 3.000 0.165 27.420 0.080 0.165
25.221 1.999 0.149 28.055 43.054 0.284 27.988 0.000 1.283 25.203 1.998 0.064 25.185 3.000 0.205 25.214 0.000 0.359
25.214 1,999 0.074 28.045 43.049 0.240 27.973 0.000 1,224 25.197 1.999 0.045 25.194 0.G00 0.7t 25.212 0.000 0.221
25.214 1,999 C.063 28,036 43.045 0.216 27980 {.000 1.084 25.195 1.998 0.043 25.193 £.000 0.163 25.212 0.000 0.198
25.213 1,999 0.050 28.031 43.041 0.194 27.981 0.00C 1.018 25,194 1,999 0.038 25.193 0.000 0.150 25.212 0.000 0.167
25.213 1.998 0.027 28.027 43.037 0.133 27.996 0.000 0.777 25.194 1.998 0.024 25.194 0.000 0.103 25.212 0,000 0.103
31.468 2,000 3.761 33.09% 46,500 3.763 32.311 0.000 4.952 31.468 2.000 0.952 30.952 0,000 3.184 30.952 0.000 3184
27.008 1.985 D.069 29.232 43.364 0,243 29,151 {.000 1.275 26.994 1.978 0.066 26,99t 0.000 0,194 27.006 0.000 0,204
25.213 1.998 0.030 28.022 43.030 0,135 27,964 0.000 0,743 25.194 1.998 0.027 25,193 0.000 0.110 25.212 0.000 0.110
23.100 9.098 0.082 23.328 13.619 0.101 23.319 §.000 0,427 23.100 9.098 0.082 23.085 0.000 0.325 23.095 0.000 0.325
23.095 9.097 0.131 23.320 13.617 0.167 23.201 G.000 0,748 23.095 9.097 0.131 23.079 0.000 0.857 23.078 0.000 0.557
23.102 9.097 0.173 23.333 13.817 0.215 23.201 0.000 0.502 23.103 9.097 0.173 23.079 0.000 0.683 23.078 0.000 0.683
22.964 5.087 0.848 23.220 13.617 0.B60 22.954 §.000 2.328 22.964 9.097 (.846 22733 0.000 2.130 22.733 0.000 2.130
22497 5.097 0.408 22.748 13.617 0.470 22619 0.000 1.5968 22.487 9.097 0.406 22413 0.000 1.281 22.413 0.600 1,281
22.310 8.087 0.528 22.570 13.628 0.528 22.476 0.000 1.411 22.310 9.097 0.467 22226 0.000 1.283 22.226 0.000 1.283
22,204 $.097 0.618 22 459 15.035 0.617 22.330 0.000 1.588 22.204 9.097 0591 22.107 0.000 1.380 22107 0.000 1.380
22,023 £.097 0.448 22.280 15.031 0.501 22.164 0.000 1.512 22.023 9.097 0.000 1.189 21.951 o.qon 1.189
21,771 8.097 0.778 22.032 15.026 0.7584 21.879 0.000 1.098 21.771 9.097 0.000 1.718 21.621 0.000 1.718
30.249 2,000 0.248 32.465 46.467 2,019 32.256 0.000 2.393 30.249 2.000 0.000 1.804 29.971 0.000 2.333
26,996 1.999 0.183 29.186 43.350 0.501 29,002 0.000 1.979 26.379 1.969 0.000 0.470 26.985 0.00¢ 0.470
21.470 ©.097 0.612 21.642 15.024 1.013 21.371 0.000 2.309 21.470 5.087 0.000 1.396 21.371 0.006 1.396
27.705 2.000 0.213 331.818 44.773 0.329 31.768 0.000 1.375 27.668 2.000 0.00C 0,453 27.695 0.000 0.453
28.680 1.999 0.247 29.107 43.334 1.814 28.908 0.000 2.219 26.674 1.964 0,000 1.714 26.505 0.000 1.854
27.656 2.000 0101 31812 44.692 0.263 31.766 0.000 1.212 27 856 2.000 0.000 0.276 27.692 0.000 0.276
28.805 1.999 0.81¢ 26.897 43.463 1.061 28.688 0,000 2.236 26.599 1.966 0.000 1.487 26.489 0.000 1.507
27.725 2.0060 0.45% 31.380 44,692 0.571 31.310 0.C00 1.686 27.695 2.000 0.000 0.811 27.691 0.000 Q.81
27.469 2000 0.136 31.335 44.163 0.254 31.299 0.000 1.025 27.285 1.988 0.000 0.322 27.464 0.000 0.322
27.477 2.000 0.223 31.386 44.163 0.536 31.208 0.000 1.608 27.306 1.988 0.000 0.511 s 0.000 0.511
26.197 1.999 0.128 28.805 43.428 0.274 28.708 0.000 1.423 26.194 1.974 0.000 0.307 26.152 0.000 0.320
27.461 $.999 0.143 31.374 44.008 0.373 31.338 0.000 1.158 27,237 1.989 0.000 0.347 27,455 0.000 0.347
26.186 1.999 0.269 28.774 43.410 2.094 28.624 Q.000 1.779 26.1B4 1.978 0.000 0.423 26.176 0.000 0.443
27.454 1.958 0.1458 31.358 45,484 0.416 31.208 0.C00 1.187 27.198 1.991 0.000 0.368 27.448 0.000 0.355
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