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NOTE

Jackson's Row Developments Ltd (hereinafter referred to as ‘the Applicant’) is seeking to construct a
major development proposal known as St Michael’s, Jackson’s Row, Manchester, UK

The planning application for the development was originally registered in January 2017. Following
feedback, the decision was taken to revise the scheme. Revised plans and documents were submitted
in November 2017 and the development was granted planning permission in June 2018.

Through the detailed design process, a number of relatively minor improvements to the original scheme
have been identified; these will also provide technical and functional improvements through the next
stage design process. The Applicant wishes to progress these proposed changes, which are
considered to require amendments to the original scheme, through a Section 73 application.

An Environmental Statement, produced in accordance with the Town and Country Planning
(Environmental Impact Assessment) (England and Wales) Regulations 2011, was submitted in support
of the Approved Development in 2017. The 2017 Environmental Statement comprised three volumes,
as follows:

Volume 1: Main Text and Figures;
Volume 2: Technical Appendices;
Volume 3: Non-Technical Summary

With reference to Volumes 1 and 2 of the 2017 Environmental Statement, it has been decided that rather
than updating and re-submitting the entire Volumes in support the Section 73 application, an ‘Addendum’ to
the 2017 Environmental Statement should be submitted. This is because the Proposed Amendments to

the scheme are minor in nature and the potential to affect the environmental assessment is limited.

This Environmental Statement Volume 2 (2017) appendix formed part of the application package for the
June 2018 approved scheme and remains valid.

WSP ST MICHAEL'S, JACKSON'S ROW
September 2017 Project No.: 70010278 | Our Ref No.: 70010278
Jackson's Row Development Ltd
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EXECUTIVE SUMMARY

WSP has been commissioned by Jackson’s Row Development Ltd to carry out an assessment of the potential
air quality impacts arising from the Proposed Scheme at Jackson’s Row, Manchester. It is proposed to
develop the Application Site to construct two buildings, including one tower. The proposals include provision
for two hotels, leisure use, office space, residential use and a synagogue along with public realm space and
associated infrastructure.

This report presents the findings of the assessment, which addresses the potential air quality impacts during
both the construction and operational phases of the Proposed Scheme. For both phases, the type, source and
significance of potential impacts were identified, and the measures that should be employed to minimise these
proposed.

The assessment of construction phase impacts associated with fugitive dust and fine particulate matter (PM 10
and PMzs) emissions has been undertaken in line with the relevant Institute of Air Quality Management
(IAQM) guidance. This identified that there is a Medium Risk of dust soiling impacts and a Low Risk of
increases in particulate matter concentrations due to construction activities. However, through good site
practice and the implementation of suitable mitigation measures, the effect of dust and particulate matter
releases would be significantly reduced. The residual effects of the construction phase on air quality are
considered to be negligible.

The assessment of the potential air quality impacts associated with traffic generated by the operational phase
of the Proposed Scheme has been completed in line with published methodologies and technical guidance.
The pollutants considered in this part of the assessment were nitrogen dioxide (NOz), PM1o and PMzs.

An assessment of the potential for future residents of the Proposed Scheme to be exposed to poor air quality,
given the site’s location in an Air Quality Management Area, has also been undertaken.

The results show that the Proposed Scheme would cause a negligible increase in concentrations of NO2, PM1o
and PMzs. According to the assessment significance criteria, the residual effects of the Proposed Scheme are
therefore negligible. Concentrations of all pollutants were below the relevant UK Air Quality Strategy (AQS)
objectives at the Application Site, and therefore future residents will not be exposed to poor air quality.

Based on the assessment results, it is considered that the Proposed Scheme complies with national, regional
and local policy for air quality, and air quality is considered to be a low priority within the planning process.

ST MICHAEL'S, JACKSON'S ROW, MANCHESTER WSP
Project No.: 70010278-411 | Our Ref No.: 70010278-411 November 2017
Jackson's Row Developments Ltd
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INTRODUCTION

1.1.1.

1.1.2.

1.1.3.

1.1.4.

1.1.5.

1.1.6.

WSP has been commissioned by Jackson’s Row Developments Ltd to carry out an assessment of the
potential air quality impacts arising from the Proposed Scheme at Jackson’s Row, Manchester, hereafter
referred to as the ‘Proposed Scheme or ‘Application Site’.

The Application Site lies within the administrative boundary of Manchester City Council (MCC) and is situated
to the north of the A34 and the east of the A56. It is bordered to the north by Jackson’s Row, to the east by
Southmill Street and to the south by Bootle Street and covers the region of 0.56 Hectares (ha) of land. It is
proposed to develop the Application Site to construct two buildings, including one tower. The proposals
include provision for two hotels, leisure use, office space, residential use and a synagogue along with public
realm space and associated infrastructure.

An energy centre is included in the proposals; however a final design for the plant was not available to assess
the impact of any boilers or CHP units. There is also the potential for the Proposed Scheme to join an existing
Manchester heat network. Like other combustion technologies, these elements would impact on air quality,
though this would vary depending on the technology and fuel used, the size and design of the plant and other
factors. This will be assessed at a later post planning design stage.

The report presents the findings of an assessment of the potential air quality impacts of the Proposed Scheme
during both the construction and operational phases. For both phases, the type, source and significance of
potential impacts are identified, and the measures that should be employed to minimise these described.

This report also considers the potential exposure of future residents of the Proposed Scheme to local pollution
concentrations given the Application Site is located in an urban setting surrounding by heavily, slow moving
trafficked roads and in Air Quality Management Area.

A glossary of terms used in this report is provided in Appendix A.

ST MICHAEL'S, JACKSON'S ROW, MANCHESTER WSP
Project No.: 70010278-411 | Our Ref No.: 70010278-411 November 2017
Jackson's Row Developments Ltd Page 1 of 26
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LEGISLATION, POLICY AND GUIDANCE

2.1
2.1.1.

2.1.2.

2.1.3.

2.1.4.

2.1.5.

2.1.6.

2.1.7.

2.1.8.

2.1.9.

2.1.10.

AIR QUALITY LEGISLATION & POLICY

A summary of the relevant air quality legislation and policy is provided below.

UK AIR QUALITY STRATEGY

The Government's policy on air quality within the UK is set out in the Air Quality Strategy for England,
Scotland, Wales and Northern Ireland (AQS)*. The AQS provides a framework for reducing air pollution in the
UK with the aim of meeting the requirements of European Union legislation.

The AQS also sets standards and objectives for nine key air pollutants to protect health, vegetation and
ecosystems. These are benzene (CsHs), 1,3 butadiene (CsHs), carbon monoxide (CO), lead (Pb), nitrogen
dioxide (NO3), particulate matter (PMio and PMzs), sulphur dioxide (SO3), ozone (Os), and polycyclic aromatic
hydrocarbons (PAHs). The standards and objectives for the pollutants considered in this assessment are
given in Appendix B.

The air quality standards are levels recommended by the Expert Panel on Air Quality Standards (EPAQS) and
the World Health Organisation (WHO) with regards to current scientific knowledge about the effects of each
pollutant on health and the environment.

The air quality objectives are medium-term policy based targets set by the Government, which take into
account economic efficiency, practicability, technical feasibility and timescale. Some objectives are equal to
the EPAQS recommended standards or WHO guideline limits, whereas others involve a margin of tolerance,
i.e. a limited number of permitted exceedances of the standard over a given period.

For the pollutants considered in this assessment, there are both long-term (annual mean) and short-term
standards. In the case of NOz, the short-term standard is for a 1-hour averaging period, whereas for PMuo it is
for a 24-hour averaging period. These periods reflect the varying impacts on health of differing exposures to
pollutants, for example temporary exposure on the pavement adjacent to a busy road, compared with the
exposure of residential properties adjacent to a road.

The AQS contains a framework for considering the effects of a finer group of particles known as ‘PMzs’ as
there is increasing evidence that this size of particles can be more closely associated with observed adverse
health effects than PMio. Local Authorities are required to work towards reducing emissions/concentrations of
particulate matter within their administrative area. However, there is no statutory objective given in the AQS
for PMzs at this time.

AIR QUALITY REGULATIONS

Many of the objectives in the AQS have been made statutory in England with the Air Quality (England)
Regulations 20002 and the Air Quality (England) (Amendment) Regulations 20022 for the purpose of Local Air
Quality Management (LAQM).

These Regulations require that likely exceedances of the AQS objectives are assessed in relation to:

“...the quality of air at locations which are situated outside of buildings or other natural or man-made
structures, above or below ground, and where members of the public are regularly present...”

The Air Quality Standards (Amendment) Regulations 20164 transpose the European Union Ambient Air Quality
Directive (2008/50/EC) into law in England. This Directive sets legally binding limit values for concentrations in
outdoor air of major air pollutants that impact public health such as PM1o, PM2.5s and NO2. The limit values for
NO: and PMuo are the same concentration levels as the relevant AQS objectives and the limit value for PM2sis
a concentration of 25ug/m3.

Department for Environment, Food and Rural Affairs (Defra) and the Devolved Administrations (2007). The Air Quality
Strategy for England, Scotland, Wales and Northern Ireland (Volumes 1 and 2)

The Air Quality (England) Regulations 2000 - Statutory Instrument 2000 No.928

The Air Quality (England) (Amendment) Regulations 2002- Statutory Instrument 2002 N0.3043

The Air Quality Standards (Amendment) Regulations 2016- Statutory Instrument 2016 No. 1184

WSP ST MICHAEL'S, JACKSON'S ROW, MANCHESTER
November 2017 Project No.: 70010278-411 | Our Ref No.: 70010278-411
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ENVIRONMENTAL PROTECTION ACT 1990 — CONTROL OF DUST AND
PARTICULATES ASSOCIATED WITH CONSTRUCTION

Section 79 of the Environmental Protection Act 1990 gives the following definitions of statutory nuisance
relevant to dust and patrticles:

“Any dust, steam, smell or other effluvia arising from industrial, trade or business premises or smoke, fumes or
gases emitted from premises so as to be prejudicial to health or a nuisance”; and

“Any accumulation or deposit which is prejudicial to health or a nuisance”

Following this, Section 80 says that where a statutory nuisance is shown to exist, the local authority must
serve an abatement notice. Failure to comply with an abatement notice is an offence and if necessary, the
local authority may abate the nuisance and recover expenses.

There are no statutory limit values for dust deposition above which ‘nuisance’ is deemed to exist. Nuisance is
a subjective concept and its perception is highly dependent upon the existing conditions and the change which
has occurred.

ENVIRONMENT ACT 1995

Under Part IV of the Environment Act 1995, local authorities must review and document local air quality within
their area by way of staged appraisals and respond accordingly, with the aim of meeting the air quality
objectives defined in the Regulations. Where the objectives are not likely to be achieved, an authority is
required to designate an Air Quality Management Area (AQMA). For each AQMA the local authority is
required to draw up an Air Quality Action Plan (AQAP) to secure improvements in air quality and show how it
intends to work towards achieving air quality standards in the future.

PLANNING POLICY

A summary of the national and local planning policy relevant to the Proposed Scheme and air quality is
provided below.

NATIONAL PLANNING POLICY
National Planning Policy Framework

The Government’s overall planning policies for England are described in the National Planning Policy
Framework®. The core underpinning principle of the Framework is the presumption in favour of sustainable
development, defined as:

‘Development that meets the needs of the present without compromising the ability of future generations to
meet their own needs’

One of the 12 core planning principles in the NPPF is that planning should ‘contribute to conserving and
enhancing the natural environment and reducing pollution.’

In relation to air quality, the following paragraphs in the document are relevant:

i Paragraph 109, which states ‘The planning system should contribute to and enhance the natural and local
environment by:...preventing both new and existing development from contributing to or being put at
unacceptable risk from, or being adversely affected by unacceptable levels of soil, air, water, or noise
pollution..’;

i Paragraph 110, which states ‘In preparing plans to meet development needs, the aim should be to
minimise pollution and other adverse effects on the local and natural environment. Plans should allocate
land with the least environmental or amenity values, where consistent with other policies in this
Framework’;

i Paragraph 122, which states ‘...local planning authorities should focus on whether the development itself is
an acceptable use of the land, and the impact of the use, rather than the control of processes or emissions
themselves where these are subject to approval under pollution control regimes. Local planning authorities
should assume that these regimes will operate effectively. Equally, where a planning decision has been
made on a particular development, the planning issues should not be revisited through the permitting
regimes operated by pollution control authorities”;

Department for Communities and Local Government (2012). National Planning Policy Framework.

ST MICHAEL'S, JACKSON'S ROW, MANCHESTER WSP
Project No.: 70010278-411 | Our Ref No.: 70010278-411 November 2017
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i Paragraph 124, which states ‘Planning policies should sustain compliance with and contribute towards EU
limit values or national objectives for pollutants, taking into account the presence of Air Quality
Management Areas and the cumulative impacts on air quality from individual sites in local areas. Planning
decisions should ensure that any new development in Air Quality Management Areas is consistent with the
local air quality action plan’; and

i Paragraph 203, which states ‘Local Planning authorities should consider where otherwise unacceptable
development could be made acceptable though the use of conditions or planning obligations. Planning
Obligations should only be used where it is not possible to address unacceptable impacts through a
planning condition.’

LOCAL PLANNING POLICY

Manchester City Council Core Strategy

In this document®, Policy EN 16 Air Quality states that:

‘The Council will seek to improve the air quality within Manchester, and particularly within Air Quality
Management Areas, located along Manchester’s principal traffic routes and at Manchester Airport. Developers
will be expected to take measures to minimise and mitigate the local impact of emissions from traffic

generated by the development, as well as emissions created by the use of the development itself, including
from Combined Heat and Power and biomass plant.

When assessing the appropriateness of locations for new development the Council will consider impacts on air
quality, alongside other plan objectives. This includes cumulative impacts, particularly in Air Quality
Management Areas’.

Greater Manchester Spatial Framework

The draft Greater Manchester Spatial Framework, published in 2016 and currently undergoing review and
consultation, provides the spatial planning context that the associated Greater Manchester councils will use to
address sites for homes and employment as well as the environmental capacity of the region. Within this
document, there is one policy relevant to air quality:

Policy GM17: Major improvements will be secured in air quality across Greater Manchester, helping to
minimise the detrimental impacts on human health. There will be a particular focus on tackling air pollution in
the locations where most people live.

The emission of air pollutants will be minimised by:

1. Locating and designing new development so as to minimise the need to travel and maximise the
use of walking, cycling and public transport for any trips;

2. Influencing individual travel behaviour, including through personal travel planning, especially as
part of major developments, improved travel information and implementing integrated and smart
public transport fares and ticketing;

3. ldentifying employment sites that enable the movement of a higher proportion of freight by rail
and water;

4. Reducing the use of polluting vehicles, potential through the introduction of Clean Air Zones in
the areas with lowest air quality and travel demand management measures;

5. Stimulating the uptake of low-emission vehicles, including through a significant increase in the
provision of electric vehicle charging points in new developments, the expansion of the public
charging network and bus franchising contracts;

6. Managing the highway network so as to minimise congestion and smooth traffic flow;

7. Supporting the development of urban distribution centres and urban consolidation centres
served by ultra-low emission vehicles;

8. Delivering major investment in improvements to walking, cycling, public transport and
sustainable freight infrastructure, including through the use of planning obligations and the
community infrastructure levy; and

6 Manchester City Council (2012). Manchester's Local Development Framework — Core Strategy Development Plan

Document.
WSP ST MICHAEL'S, JACKSON'S ROW, MANCHESTER
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9. Carefully controlling developments that would generate significant point source pollution such as
some types of industrial activity and energy generation;

10. The removal of pollutants from the air will be significantly increased by:

11. Enhancing the green infrastructure network across Greater Manchester, including through a
major programme of tree planting and bog restoration; and

12. Encouraging the use of building materials that capture pollutants from the air.

Planning applications will be determined in accordance with the most recent development and planning control
guidance published jointly by the Institute of Air Quality Management and Environmental Protection UK and
the most recent IAQM Guidance on the Assessment of Dust from Demolition and Construction subsequent
updates."'

Reference has been made to these policies by assessing impacts as a result of the proposals.

GUIDANCE

A summary of the publications referred to in the undertaking of this assessment is provided below.

LOCAL AIR QUALITY MANAGEMENT REVIEW AND ASSESSMENT TECHNICAL
GUIDANCE

The Department for Environment, Food and Rural Affairs (Defra) has published technical guidance for use by
local authorities in their review and assessment work”. This guidance, referred to in this document as
LAQM.TG16, has been used where appropriate in the assessment presented herein.

LAND-USE PLANNING & DEVELOPMENT CONTROL: PLANNING FOR AIR QUALITY

Environmental Protection UK (EPUK) and the Institute of Air Quality Management (IAQM) have published
guidance?® that offers comprehensive advice on: when an air quality assessment may be required; what should
be included in an assessment; how to determine the significance of any air quality impacts associated with a
development; and, the possible mitigation measures that may be implemented to minimise these impacts.

GUIDANCE ON THE ASSESSMENT OF DUST FROM DEMOLITION AND
CONSTRUCTION

This document® published by the IAQM was produced to provide guidance to developers, consultants and
environmental health officers on how to assess the impacts arising from construction activities. The emphasis
of the methodology is on classifying sites according to the risk of impacts (in terms of dust nuisance, PM1o
impacts on public exposure and impact upon sensitive ecological receptors) and to identify mitigation
measures appropriate to the level of risk identified.

NATIONAL PLANNING PRACTICE GUIDANCE — AIR QUALITY

This guidance®® provides a number of guiding principles on how the planning process can take into account
the impact of new development on air quality, and explains how much detail air quality assessments need to
include for proposed developments, and how impacts on air quality can be mitigated. It also provides
information on how air quality is taken into account by Local Authorities in both the wider planning context of
Local Plans and neighbourhood planning, and in individual cases where air quality is a consideration in a
planning decision.

7 Defra (2016) Part IV The Environment Act 1995 and Environment (Northern Ireland) Order 2002 Part Iil, Local Air
Quality Management Technical Guidance LAQM.TG16

Environmental Protection UK and Institute of Air Quality Management (Version 1.2 Updated January 2017). Land Use
Planning & Development Control: Planning for Air Quality

Institute of Air Quality Management (Version 1.1 Updated June 2016). Guidance on the Assessment of Dust from
Demolition and Construction

10 Department of Communities and Local Government (DCLG) (March 2014). National Planning Practice Guidance

ST MICHAEL'S, JACKSON'S ROW, MANCHESTER WSP
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EMISSIONS OF NITROGEN OXIDES FROM MODERN DIESEL VEHICLES AND
CALCULATOR USING REALISTIC EMISSIONS FOR DIESELS (CURED)

This document!?, prepared by Air Quality Consultants (AQC), considers recent evidence of on-road emissions
performance and reviews it within the context of Defra’s Emission Factor Toolkit*?> which assumes a reduction
in vehicle emissions year on year due to future improvements in vehicle technology. In recent years, there has
been evidence (ambient measurements) to suggest that vehicle emissions for oxides of nitrogen (NOx) are not
reducing at the rates assumed within the EfT attributable to the on-road performance of some modern diesel
vehicles. Following the publication of their report, AQC launched a corresponding tool*® for use within air
quality modelling. This tool, the Calculator Using Realistic Emissions for Diesels (CURED) provides more
realistic NOx emission factors for use within air quality modelling based on the reasonable worst-case
sensitivity for future year modelling described within the AQC report.

DERIVING BACKGROUND CONCENTRATIONS OF NOx AND NO;

This document** produced by AQC provides a methodology for calibrating Defra background concentrations of
NOx and NO: utilising factors to uplift concentrations. The document also provides a methodology for
projecting future background concentrations of NOx and NOz2 for use within air quality modelling, when using
emission factors from CURED.

1 Air Quality Consultants, 2016. Emissions of Nitrogen Oxides from Modern Diesel Vehicles.

12 Defra, 2017. Emissions Factor Toolkit. [online] <Available at http://lagm.defra.gov.uk/review-and-
assessment/tools/emissions-factor-toolkit.html> [Accessed 25.09.2017]

13 Air Quality Consultants, 2016. Calculator Using Realistic Emissions for Diesels

4 Air Quality Consultants, 2016. Deriving Background Concentrations of NOy an NO, — August 2016 Update.
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SCOPE AND METHODOLOGY

3.1

3.1.1.

3.1.2.

3.1.3.

3.1.4.

3.1.5.

3.2

3.2.1.

3.2.2.

3.2.3.

3.2.4.

SCOPE

The scope of the assessment has been determined in the following way:

i Consultation with the Environmental Health Officer (EHO) at Manchester City Council (MCC) to agree the
scope of the assessment and the methodology to be applied,

i Review of MCC'’s latest review and assessment reports and air quality data for the area surrounding the
Application Site, including data from MCC, Defra, the Environment Agency (EA);

i Desk study to confirm the location of nearby existing receptors that may be sensitive to changes in local air
quality and a review of the masterplan for the Proposed Scheme to establish the location of new sensitive
receptors; and

i Review of the traffic data provided by WSP.

The scope of the assessment includes consideration of the potential impacts on local air quality resulting
from::

i Dust and particulate matter generated by on-site activities during the construction phase;

i Increases in pollutant concentrations as a result of exhaust emissions arising from construction traffic and
plant; and

i Increases in pollutant concentrations as a result of exhaust emissions arising from traffic generated by the
Proposed Scheme once operational.

In addition, the potential exposure of future residents of the Proposed Scheme to poor air quality will also be
considered.

It should be noted that within the proposals there is the provision for an energy centre. However a final design
regarding any potential boilers or CHP unit have not been provided. There is also the potential for the
Proposed Scheme to join an existing Manchester heat network. Like other combustion technologies, these
elements would impact on air quality, though this would vary depending on the technology and fuel used, the
size and design of the plant and other factors. This should be assessed at a later post planning design stage.

It should also be noted that the Proposed Scheme includes a 136-space underground car park. Through
discussion with the scheme architect it has been determined that the extract will be more than 20m away from
a relevant receptor. As such, emissions associated with the car park ventilation have not been considered
further in this assessment in accordance with EPUK/IAQM guidance.

METHODOLOGY

The following methodology has been discussed and agreed with the Environmental Health Officer (EHO) at
MCC on the 9™ October 2017.

CONSTRUCTION PHASE

Dust comprises patrticles typically in the size range 1-75 micrometres (um) in aerodynamic diameter and is
created through the action of crushing and abrasive forces on materials. The large dust particles fall out of the
atmosphere quickly after initial release and therefore tend to be deposited in close proximity to the source of
emissions. Dust therefore is unlikely to cause long-term or widespread change to local air quality; however, its
deposition on property and cars can cause ‘soiling’ and discolouration. This may result in complaints of
nuisance through amenity loss or perceived damage caused, which is usually temporary.

The smaller particles of dust (less than 10um in aerodynamic diameter) are known as particulate matter (PM1o)
and represent only a small proportion of total dust released; this includes a finer fraction, known as PM2.s (with
an aerodynamic diameter less than 2.5um). As these particles are at the smaller end of the size range of dust
particles they remain suspended in the atmosphere for a longer period of time than the larger dust particles,
and can therefore be transported by wind over a wider area. PM1o and PMzs are small enough to be drawn
into the lungs during breathing, which could have a potential impact on human health.

An assessment of the likely significant impacts on local air quality due to the generation and dispersion of dust
and PMio during the construction phase has been undertaken using: the relevant assessment methodology

ST MICHAEL'S, JACKSON'S ROW, MANCHESTER WSP
Project No.: 70010278-411 | Our Ref No.: 70010278-411 November 2017
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published by the IAQM; the available information for this phase of the Proposed Scheme provided by the
Project Team; and, professional judgement.

The IAQM methodology assesses the risk of potential dust and PM1o impacts from the following four sources:
demolition; earthworks; general construction activities and track-out. It takes into account the nature and scale
of the activities undertaken for each source and the sensitivity of the area to an increase in dust and PM1o
levels to assign a level of risk. Risks are described in terms of there being a low, medium or high risk of dust
impacts. Once the level of risk has been ascertained, then site specific mitigation proportionate to the level of
risk is identified, and the significance of residual effects determined. A summary of the IAQM assessment
methodology is provided in Appendix C.

In addition to impacts on local air quality due to on-site construction activities, exhaust emissions from
construction vehicles and plant may have an impact on local air quality adjacent to the routes used by these
vehicles to access the Application Site and in the vicinity of the Application Site itself. As information on the
number of vehicles and plant associated with the construction phase was not available at the time of writing, a
gualitative assessment of their impact on local air quality has been undertaken using professional judgement
and by considering the following:

i The number of type of construction traffic and plant likely to be generated by this phase of the Proposed
Scheme;

i The number and proximity of sensitive receptors to the Application Site and along the likely routes to be
used by construction vehicles; and

i The likely duration of the construction phase and the nature of the construction activities undertaken.

OPERATIONAL PHASE

Of the pollutants included in the AQS, concentrations of NO2z and particulate matter (PM1o and PMzs) have
been considered in this assessment as road traffic is a major source of these pollutants and their
concentrations tend to be close to, or in exceedance of, the objectives in urban locations.

For the prediction of impacts due to emissions arising from road traffic during the operation of the Proposed
Scheme, the dispersion model ADMS Roads (version 4.1.1.0) has been used. This model uses detailed
information regarding traffic flows on the local road network, surface roughness, and local meteorological
conditions to predict pollutant concentrations at specific receptor locations, as determined by the user.

Meteorological data, such as wind speed and direction, is used by the model to determine pollutant
transportation and levels of dilution by the wind. 2015 meteorological data used in the model was obtained
from the observation station at Manchester Airport (Ringway) meteorological station. This station is considered
to provide representative data for the assessment.

A summary of traffic data and pollutant emission factors used in the assessment can be found in Appendix D.
It includes details of the Annual Average Daily Traffic (AADT) flows, vehicle speeds (km/h) and the percentage
of (Heavy Duty Vehicles (HDVs) for the local road network in all assessment years considered. Traffic speeds
were reduced at junctions in line with guidance provided in LAQM.TG16, and using professional judgement.

For the assessment, three scenarios were modelled, as follows:

i 2015 — Model Verification and Baseling;
i 2022 — Opening Year without Development;
i 2022 — Opening Year with Development.

2015 is the most recent year for which monitoring data and meteorological data are available to enable
verification of the model results, and so this year has been used as the baseline year for this assessment.
2022 is the anticipated opening year of the Proposed Development.

The traffic flows for the ‘without development’ scenarios include flows for committed developments in the
locality of the Application Site but do not include any contribution to road traffic from the Proposed Scheme
itself. The traffic flows for the ‘with development’ scenarios contributions to road traffic from the Proposed
Scheme and the nearby committed developments.
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VEHICLE EMISSION FACTORS

Vehicle emission factors for use in the assessment have been obtained using Emission Factor Toolkit (EFT)
version 7.0'° (published in July 2016) available on the Defra website. The EFT allows for the calculation of
emission factors arising from road traffic for all years between 2013 and 2030. For the predictions of future
year emissions, the toolkit takes into account factors such as anticipated advances in vehicle technology and
changes in vehicle fleet composition, such that vehicle emissions are assumed to reduce over time.

Currently there is some uncertainty over how representative the future EFT emission factor predictions are,
particularly for nitrogen oxides (NOx). To address this, Air Quality Consultants (AQC) Ltd’s 'Calculator Using
Realistic Emissions for Diesels' (CURED) V2A¢ has been used. The CURED tool has been developed to
address the uncertainties associated with future emission estimates for diesel vehicles and is considered to
provide more realistic NOx emission factors than the EFT.

The results presented in this report have been calculated using the CURED V2A NOx emission factors and
EFT version 7 PMio and PMzs emission factors.

SELECTION OF BACKGROUND CONCENTRATIONS

Background air pollutant concentrations used in the assessment have been taken from the national maps
provided on the Defra website!”, where background concentrations of those pollutants included within the AQS
have been mapped at a grid resolution of 1x1km for the whole of the UK. Estimated concentrations are
available for all years between 2013 and 2030. The maps assume that background concentrations will
improve (i.e. reduce) over time, in line with the predicted reduction in vehicle emissions and emissions from
other sources.

AQC Ltd has also published a methodology for deriving more realistic future background concentrations of
NOx and NOzfor used with the CURED emission factors. AQC produced this methodology as they had found
that the Defra background maps tend to under predict concentrations of NOx and NO2, again as a result of
disparity relating to the on-road emissions performance of modern diesel vehicles. The methodology calibrates
the background concentrations against more recent monitoring data from Automatic Urban and Rural Network
sites, to provide more realistic indications of background concentrations, as opposed to the overly optimistic
Defra mapped backgrounds.

For the purposes of the assessment, the 2015 and 2022 background NOx concentrations have been calibrated
as per AQC’s methodology?.

Background concentrations for 2015 and 2022 have been utilised within the assessment for particulate matter
(PM1o and PMzs) in the respective scenarios considered.

MODEL VERIFICATION AND RESULT PROCESSING

The ADMS Roads dispersion model has been widely validated for this type of assessment and is considered
to be fit for purpose. Model validation undertaken by the software developer will not have included validation in
the vicinity of the Proposed Scheme.

To determine the performance of the model at a local level, a comparison of modelled results with the results
of monitoring carried out within the study area was undertaken. This process of verification aims to minimise
modelling uncertainty and systematic error by correcting modelled results by an adjustment factor to gain

15 Emission Factor Toolkit. Available at http://lagm.defra.gov.uk/review-and-assessment/tools/emissions-factors-

toolkit.html [Accessed on 25.09.17].

Calculator Using Realistic Emissions for Diesels (August 2016). Available at http://www.agconsultants.co.uk/News/

August-2016/Updated-CURED-to-V2A.aspx [Accessed on 25.09.17].

Defra, 2017. Background Concentrations. [Online] <Available at https://uk-air.defra.gov.uk/data/lagm-background-

home> [Accessed on 25.09.17].

8 AQC, 2016. CURED Methodology. [Online] <Available at http://www.aqgconsultants.co.uk/News/August-2016/Updated-
CURED-to-V2A.aspx> [Accessed 25.09.17].
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greater confidence in the final results, and was carried out following the methodology specified in Chapter 7,
Section 4, of LAQM.TG16.

Details of the verification factor calculations are presented in Appendix E. A factor of 2.34 was obtained
during the verification process, which indicated that the model was under-predicting. This factor was applied to
the model road-NOx (oxides of nitrogen) outputs prior to conversion to annual mean NO2 concentrations
utilising the NOx to NO2 calculator (version 5.1, released June 2016) provided by Defra'®. The NO: diffusion
tube monitoring results provided by MCC were subsequently used to derive an indicative baseline annual
mean NO2 concentration for each site in the vicinity of the Proposed Scheme. Reference should be made to
Figure 1 for a graphical representation of the diffusion tube monitoring locations within the assessment
extents.

As local roadside monitoring data are not available for PM1o or PMz.s, the modelled road-PMio and road-PMzs
components have been adjusted by the verification factor obtained for NOx before adding to the appropriate
background concentration. The number of days with PM1o concentrations greater than 50ug/m? was then
estimated using the relationship with the annual mean concentration described in LAQM.TG16.

Once processed, the predicted concentrations were compared against the relevant AQS objective levels for
NOz2, PM1o and PMzs set out in Appendix B.

ASSESSMENT OF IMPACTS DUE TO EMISSIONS GENERATED BY THE PROPOSED
ENERGY CENTRE

At the time of assessment, the proposals for the Energy Centre have not been finalised. Consequently, the
impact of emissions from such plant on local air quality has not been assessed within this report. This should
be assessed at a later post planning stage, once the design is finalised.

SELECTION OF SENSITIVE RECEPTORS

Sensitive locations are places where the public or sensitive ecological habitats may be exposed to pollutants
resulting from activities associated with the Proposed Scheme. These will include locations sensitive to an
increase in dust deposition and PM1o exposure as a result of on-site construction activities, and locations
sensitive to exposure to gaseous pollutants emitted from the exhausts of construction and operational traffic
associated with the Proposed Scheme.

Construction Phase

The IAQM assessment is undertaken where there are: ‘human receptors’ within 350m of the site boundary, or
within 50m of the route(s) used by construction vehicles on the public highway, up to 500m from the site
entrance(s); and/or ‘ecological receptors’ within 50m of the site boundary, or within 50m of the route(s) used
by construction vehicles on the public highway, up to 500m from the site entrance(s). It is within these
distances that the impacts of dust soiling and increased particulate matter in the ambient air will have the
greatest impact on local air quality at sensitive receptors.

Operational Phase

In terms of locations that are sensitive to pollutants emitted from engine exhausts, these will include places
where members of the public are likely to be regularly present over the period of time prescribed in the AQS.
For instance, on a footpath where exposure will be transient (for the duration of passage along that path)
comparison with a short-term standard (i.e. 15 minute mean or 1 hour mean) may be relevant. At a school or
adjacent to a private dwelling, where exposure may be for longer periods, comparison with a long-term
standard (such as 24 hour mean or annual mean) may be more appropriate. Box 1.1 of LAQM.TG16 provides
examples of the locations where the air quality objectives should/should not apply.

To complete the assessment of operational phase impacts, a number of ‘receptors’ representative of locations
of relevant public exposure were identified at which pollution concentrations were predicted. Receptors have
been located adjacent to the roads that are likely to experience the greatest change in traffic flows or
composition, and therefore NO2 and particulate matter concentrations, as a result of the Proposed Scheme.

19 Defra NOx to NO2 Calculator. Available at: http://lagm.defra.gov.uk/review-and-assessment/tools/background-
maps.html#NOxsector [Accessed 25/09/2017].
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3.2.31. The locations of the assessment receptors are shown on Figure 2 and listed in Table 1.

Table 1 - Receptor Locations Used in this Assessment

Receptor | Description Grid Reference (m, OS | Height Above Ground Level (m)
Grid Reference)
X Y

[ ' Slug and Lettuce | 3837731  398082.8 1.5 '

2 Dutton 383807.5 | 398082.8 | 1.5

3 Café Nero 383579.9 | 398080.1 | 1.5

4 Byron 383654.0 | 398237.6 | 1.5

5 Starbucks 383890.8 | 398154.2 | 1.5

6 Waterhouse 383960.9 | 398080.1 | 1.5

7 Arora 3840549 | 397975.6 | 2.5

8 Midland 383845.9 | 397900.2 | 1.5

g Brewdog 383742.7 | 3979479 | 15

10 Watson Street 383633.4 | 3979155 |15

11 Watson Street 383633.4 | 3979155 | 7.5

12 Revolution de Cuba 383570.7 | 398004.7 | 1.5

PWNW Proposed West Building North West 383622.4 398051.0 1.5, 6.75, 9.75, 12.75, 15.75, 18.75
PWNE Proposed West Building North East 383666.4 398043.0 1.5, 6.75, 9.75, 12.75, 15.75, 18.75
PWSE Proposed West Building South East 383659.0 398004.0 1.5, 6.75, 9.75, 12.75, 15.75, 18.75
PWSW Proposed West Building South West 383615.0 398012.7 1.5, 6.75, 9.75, 12.75, 15.75, 18.75
PENW Proposed East Building North West 383678.5 398040.9 1.5, 6.75, 9.75, 12.75, 15.75, 18.75

PENE Proposed East Building North East 383733.1 398022.4 1.5, 6.75, 9.75, 12.75, 15.75, 18.75
PESE Proposed East Building South East 383726.5 397990.9 1.5, 6.75, 9.75, 12.75, 15.75, 18.75
PESW Proposed East South West 383670.0 398002.3 1.5, 6.75, 9.75, 12.75, 15.75, 18.75

PWTN Proposed West Building Tower North | 383641.9 | 398040.4 | 21.75-123.75
PWTE Proposed West Building Tower East 383651.4 | 398025.6 | 21.75-123.75
PWTS Proposed West Building Tower South | 383637.2 | 398014.8 | 21.75-123.75
PWTW Proposed West Building Tower West | 383628.1 | 398030.9 | 21.75-123.75

3.2.32. To complete the exposure assessment, pollution concentrations were also predicted at a number of locations
within the Proposed Scheme. The receptors have been positioned at the midpoint of each floor of the
Proposed Scheme.

3.3  SIGNIFICANCE CRITERIA

CONSTRUCTION PHASE

3.3.1.  The IAQM assessment methodology recommends that significance criteria is only assigned to the identified
risk of dust impacts occurring from a construction activity with appropriate mitigation measures in place. For
almost all construction activities, the application of effective mitigation should prevent any significant effects
occurring to sensitive receptors and therefore the residual effect will normally be negligible.

3.3.2. For the assessment of the impact of exhaust emissions from plant used on-site and construction vehicles
accessing and leaving the Application Site on local concentrations of NO2 and particulate matter, the
significance of residual effects have been determined using professional judgement and the principles outlined
in the EPUK/IAQM guidance, which are described below.
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OPERATIONAL PHASE

The approach provided in the EPUK/IAQM guidance has been used within this assessment to assist in
describing the air quality effects of additional emissions from traffic generated by the Proposed Scheme once
operational.

This guidance recommends that the degree of an impact is described by expressing the magnitude of
incremental change in pollution concentration as a proportion of the relevant assessment level and examining
this change in the context of the new total concentration and its relationship with the assessment criterion, as
summarised in Table 2.

Table 2 - Impact Descriptors for Individual Receptors

Long Term Average Concentration At % Change In Concentration Relative to air quality assessment
Receptors In Assessment Year Level (AQAL)
1 2-5 6-10 >10 '

I 75% or less of AQAL I Negligible I Negligible I Slight I Moderate I

76-94% of AQAL Negligible Slight Moderate Moderate

95-102% of AQAL Slight Moderate Moderate Substantial

103-109% of AQAL Moderate Moderate Substantial Substantial

110% or more of AQAL Moderate Substantial Substantial Substantial

Notes

AQAL = air quality assessment Level, which for this assessment related to the UK Air Quality Strategy objectives.
Where the %change in concentrations is <0.5%, the change is described as ‘Negligible’ regardless of the concentration.
When defining the concentration as a percentage of the AQAL, ‘without scheme’ concentration should be used where
there is a decrease in pollutant concentration and the ‘with scheme;’ concentration where there is an increase.

Where concentrations increase, the impact is described as adverse, and where it decreases as beneficial.

The EPUK/IAQM guidance notes that the criteria in Table 2 should be used to describe impacts at individual
receptors and should be considered as a starting point to make a judgement on significance of effects, as
other influences may need to be accounted for. The EPUK/IAQM guidance states that the assessment of
overall significance should be based on professional judgement, taking into account several factors, including:

i The existing and future air quality in the absence of the development;
i The extent of current and future population exposure to the impacts; and
i The influence and validity of any assumptions adopted when undertaking the prediction of impacts.

The EPUK/IAQM guidance states that for most road transport related emissions, long-term average
concentrations are the most useful for evaluating the impacts. The guidance does not include criteria for
determining the significance of the effect on hourly mean NO2 concentrations or daily mean PMuo
concentrations. The significance of effects of hourly mean NO2 and daily mean PMio concentrations arising
from the operational phase have therefore been determined qualitatively using professional judgement and the
principles described above.

The EPUK/IAQM guidance says that ‘Where the air quality is such that an air quality objective at the building
facade is not met, the effect on residents or occupants will be judged as significant, unless provision is made
to reduce their exposure by some means. For people working at new developments in this situation, the same
will not be true as occupational exposure standards are different, although any assessment may wish to draw
attention to the undesirability of the exposure.’
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3.4 LIMITATIONS & ASSUMPTIONS

3.4.1.  There are uncertainties associated with both measured and predicted concentrations. The model (ADMS
Roads) used in this assessment relies on input data (including predicted traffic flows), which also have
uncertainties associated with them. The model itself simplifies complex physical systems into a range of
algorithms. In addition, local micro-climatic conditions may affect the concentrations of pollutants that the
ADMS Roads model will not take into account.

3.4.2. In order to reduce the uncertainty associated with predicted concentrations, model verification has been
carried out following guidance set out in LAQM.TG16. As the model has been verified against local monitoring
data and adjusted accordingly, there can be reasonable confidence in the predicted concentrations.
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4 BASELINE CONDITIONS
41 MCC'S REVIEW & ASSESSMENT OF AIR QUALITY
4.1.1.  The Greater Manchester Combined Authority (GMCA), of which MCC is a part, have designated one AQMA
within their administrative area as a consequence of the Review and Assessment work carried out by the
councils that comprise the GMCA. The site lies within the AQMA designated due to exceedances of the AQS
objectives for NO-.
4.2 LOCAL EMISSION SOURCES
4.2.1.  The Application Site is located in area where air quality is mainly influenced by emissions from road transport
using the A34 Peter Street and the A56 Deansgate.
4.2.2.  There are no industrial pollution sources identified in the immediate vicinity of the site that would influence the
local air quality.
4.3 BACKGROUND AIR QUALITY DATA
4.3.1. Table 3 summarises the background pollutant concentrations of NO2, PM 10 and PMzs for 2015 and 2022 that
were utilised in the assessment. All of the annual mean background concentrations are well below the relevant
objectives.
Table 3 - Background Concentrations (ug/m3)
Grid Square (Centre on | NO2 (ug/m3) PMio (ug/m?) PMzs (ug/m?)
O.S. Grid Reference) 515 2022* | 2015 2022 | 2015 2022 |
383500, 397500 31.3 26.8 17.1 16.2 12.1 11.2
383500, 398500 33.8 29.5 17.1 16.0 12.3 11.2
384500, 397500 34.1 29.1 18.2 17.2 12.8 11.8
*Concentrations adjusted in accordance with CURED methodology.
4.4 LOCAL AUTHORITY AIR QUALITY MONITORING DATA
4.4.1. Concentrations of NO2 measured by passive diffusion tube monitors in the vicinity of the Site by MCC are
provided in Table 4.
Table 4 - Local Authority Air Quality Monitoring Data
Site Name Site Type Annual Mean NO; Concentrations (ug/m?3)*
| 2012 2013 2014 2015 2016
MAN12 — Town Hall Urban Background | 36.30 32.26 33.82 31.22 -
MANZ24 — Princess Street Kerbside 50.78 47.05 50.32 55.24 45.30
MANT70 — Liverpool Road Urban Centre 45.99 41.88 39.77 40.52 -
*Manchester City Council, 2016
4.4.2.  Annual mean NO:2 concentrations have approached or exceeded the AQ objective of 40ug/m? at two of the

sites. Overall, there is no clear trend in measured concentrations.
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45 SUMMARY

4.5.1.  Air quality along nearby roads in the vicinity of the Site is relatively poor as measured by the diffusion tube
monitors at Princess Street and Liverpool Road. This is perhaps due to slow moving city traffic around a busy
area of the city. Measured background concentrations of NO2 at the Town Hall site (closest to the Proposed
Scheme) are close to those predicted in the Defra background maps and well below the annual objectives.

4.5.2. For model verification purposes, in order to represent a robust approach, the higher 2015 values have been
used. This is due to the construction of a major infrastructure project within Manchester city centre close to the
Princess Street diffusion tube which may have affected results.
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ASSESSMENT OF IMPACTS

5.1.1.

5.1.2.

5.1.3.

5.1.4.

5.1.5.

5.1.6.

5.1.7.

5.1.8.

CONSTRUCTION PHASE

DUST AND PMjp ARISING FROM ON-SITE ACTIVITIES
Construction activities that have the potential to generate and/or re-suspend dust and PM1o include:

Securing of the Site and the implementation of temporary fencing;

Creation of internal access, haulage routes; parking and traffic measures;

Creation of construction compounds;

Site clearance, including vegetation and tree removal and removal of existing below ground services and
structures;

Demolition of existing buildings;

Earthworks and surface re-profiling/sub-base works to obtain required finished floor levels;

Foundation construction (at this stage it is assumed that raft foundations would be required);

Materials handling, storage, stockpiling, spillage and disposal;

Movement of vehicles and construction traffic within the Site (including excavators and dumper trucks);
Use of crushing and screening equipment/plant;

Exhaust emissions from site plant, especially when used at the extremes of their capacity and during
mechanical breakdown;

i Construction of buildings, roads and areas of hardstanding alongside fabrication processes;

i Internal and external finishing and refurbishment; and

i Site landscaping after completion.

The majority of the releases are likely to occur during the ‘working week’. However, for some potential release
sources (e.g. exposed soil produced from significant earthwork activities) in the absence of dust control
mitigation measures, dust generation has the potential to occur 24 hours per day over the period during which
such activities are to take place.

ASSESSMENT OF POTENTIAL DUST EMISSION MAGNITUDE

The IAQM assessment methodology has been used to determine the potential dust emission magnitude for
the following four different dust and PM1o sources: demolition, earthworks, construction and trackout. The
findings of the assessment are presented below.

Demolition

Total volume of buildings to be demolished on site is between 20,000m? and 50,000m3, with potentially dusty
construction material, and with demolition activities occurring between 10m and 20m above ground level.
Therefore, the potential dust emission magnitude is considered to be medium for demolition activities.

Earthworks

The total area of the Application Site is between 2,500m? and 10,000m? which falls within the IAQM range for
medium sites. It is expected that between 5 and 10 heavy earth moving vehicles may be present on site at any
one time. Therefore, the potential dust emission magnitude is considered to be medium for construction
activities.

Construction

The total volume of buildings to be constructed on the Application Site will be more than 100,000m? with site
concrete batching and sand blasting activities being undertaken. Therefore, the potential dust emission
magnitude is considered to be large for construction activities.

Trackout

Some information on the number of Heavy Duty Vehicles (HDVs) associated with this phase of the Proposed
Scheme has been provided. It is estimated that there will be between 10-50 outward HDV movements in any
one day. This is relatively low in comparison with flows on surrounding roads. There is no unpaved road
surface due to the existing concrete paving and road nearby. It is considered that the potential dust emission
is medium for trackout.

Table 5 provides a summary of the potential dust emission magnitude determined for each construction
activity considered.
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Table 5 - Potential Dust Emission Magnitudes

Activity Dust Emission Magnitude
" Demolition " Medium

Earthworks Medium

Construction Activities Large

Trackout Medium

ASSESSMENT OF THE SENSITIVITY OF THE STUDY AREA

5.1.9. A wind rose generated from the meteorological data used for the dispersion modelling of operational phase
impacts is provided in Appendix F. This shows that the prevailing wind direction is from the south and west.
Therefore, receptors located to north and east of the Application Site are more likely to be affected by dust and
particulate matter emitted and re-suspended during the construction phase.

5.1.10. Under low wind speed conditions, it is likely that the majority of dust would be deposited in the area
immediately surrounding the source. The majority of the surrounding area is comprised of office units, bars
and restaurants and a large public square to the north-east. There is one residential receptor within 20m of
the Application Site boundary; however this is at a second floor location. This receptor is unlikely to be
affected by trackout dust. There are no other residential receptors along potential trackout routes.

5.1.11. Taking the above into account and following IAQM assessment methodology, the sensitivity of the area to
changes in dust and PM1o has been derived for each of the construction activities considered. The results are
shown in Table 6.

Table 6 - Sensitivity of the Study Area

Potential Impact Sensitivity of the Surrounding Area

Demolition Earthworks Construction Trackout
Dust Soiling Medium Medium Medium Low
Human Health Low Low Low Low

RISK OF IMPACTS

5.1.12. The predicted dust emission magnitude has been combined with the defined sensitivity of the area to
determine the risk of impacts during the construction phase, prior to mitigation. Table 7 below provides a
summary of the risk of dust impacts for the Proposed Scheme. The risk category identified for each
construction activity has been used to determine the level of mitigation required.

Table 7 - Summary Dust Risk Table to Define Site Specific Mitigation

Potential Impact Risk

I Demolition Earthworks Construction Trackout
Dust Soiling Medium Medium Medium Low
Human Health Low Low Low Low

CONSTRUCTION VEHICLES AND PLANT

5.1.13. The greatest impact on air quality due to emissions from vehicles and plant associated with the construction
phase will be in the areas immediately adjacent to the Site access. It is anticipated that construction traffic will
access the site via Deansgate and Jackson’s Row and egress via Southmill Street and John Dalton Street,
back onto Deansgate thus eliminating reversing of vehicles on Site. Due to the size of the Site, it is
considered likely that the construction traffic (approximately 25 HDV AADT) will be low in comparison to the
existing traffic flows on these roads.
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Final details of the exact plant and equipment likely to be used on Site will be determined by the appointed
contractor but are considered likely to comprise a range of vehicles tracked excavators, diesel generators, and
cranes. The number of plant and their location within the Site are likely to be variable over the construction
period.

Based on the current local air quality in the area, the proximity of sensitive receptors to the roads likely to be
used by construction vehicles, and the likely numbers of construction vehicles and plant that will be used, the
impacts are therefore considered to be of negligible significance according to the significance criteria
published by EPUK/IAQM.

OPERATIONAL PHASE

Full results of the dispersion modelling are presented in Appendix G and a summary is provided below.
ANNUAL MEAN NO, CONCENTRATIONS

The results of the assessment show that in the 2015 baseline concentrations exceed the annual mean
objective at most non-sensitive locations chosen in the assessment. The highest predicted concentration is
45.9ug/m? at Receptor 6 (The Waterhouse). The highest predicted concentration at relevant sensitive
receptors was 33.1ug/m® Receptor 11 (Watson Street). These results agree with the conclusions of the
Review and Assessment work undertaken by MCC, which concluded that exceedances of the objective for this
pollutant may occur in their areas.

By 2022, the opening year of the Proposed Scheme, concentrations at the specific locations chosen are all
well below the relevant objectives. Concentrations at the considered sensitive receptor location on Watson
Street are also below the relevant objective. The highest concentration is predicted at Receptor 6 (The
Waterhouse), a non-relevant location where the concentration is 38.0ug/m? in the ‘Without Development'
scenario and 38.3ug/m? in the ‘With Development’ scenario.

The highest concentration at relevant sensitive receptors (Receptor 11 - Watson Street) is 28.1ug/m? in the
‘Without Development’ scenario and 28.2ug/m? in the ‘With Development’ scenario, which are well below the
annual mean objective.

The predicted changes in annual mean NO: at nine of the selected existing receptors were 1% of the relevant
AQS objective. Concentrations at the remaining three selected existing receptors were <0.5% of the relevant
objective. Therefore, in accordance with the EPUK/IAQM guidance, the impact of the increased emissions
associated with the Proposed Scheme on annual mean NO2 concentrations is considered to be negligible.

HOURLY MEAN NO,; CONCENTRATIONS

The annual mean NO:2 concentrations predicted by the model were all below 60ug/m?, and therefore hourly
mean NO2 concentrations are unlikely to cause a breach of the hourly mean AQS objective. The impact of the
Proposed Scheme on hourly mean NO:2 concentrations at existing sensitive receptors is considered to be
negligible.

ANNUAL MEAN PMio CONCENTRATIONS

The AQS objective for annual mean PM1o concentrations is a concentration of 40ug/m3. The results of the
assessment show that in the 2015 baseline case concentrations at all of the receptors considered are
predicted to meet the objective. The highest predicted concentration is 19.1ug/m?® at Receptor 7. These
results agree with the conclusions of the Review and Assessment work undertaken by MCC, which concluded
that no AQMASs needed to be designated for this pollutant.

Predicted concentrations of PMio are well below the annual mean objective at all receptors in each of the
modelled 2022 scenarios. The highest concentration is predicted at Receptor 7, where a concentration of
18.0ug/m?3 is predicted in the 'Without- and 'With Development' scenarios. The predicted changes in annual
mean PMio concentrations are all <0.5% of the relevant AQS objective. Based on the EPUK/IAQM guidance,
the impact of the increased emissions associated with the Proposed Scheme on annual mean PM1o
concentrations is considered to be negligible.
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DAILY MEAN PM1o CONCENTRATIONS

The AQS objective for daily mean PM1o concentrations is 50ug/m? to be exceeded no more than 35 times a
year. The results of the dispersion modelling indicate that the highest number of predicted exceedances during
2015 was 2 at Receptors R3 to R7 and R9. This is significantly below the objective.

The largest increase in the number of days exceeding has been modelled at Receptor R7, with less than one
day change during 2022.

As such, the impacts of increased emissions associated with the operational phase of the Proposed Scheme
are negligible.

ANNUAL MEAN PM;s CONCENTRATIONS

Predicted annual mean concentrations of PM2.s in 2022 are all well below the AQS objective of 25ug/m?2in all
modelled scenarios. The highest modelled concentration is 12.3ug/m?3, which is predicted at Receptor 7. The
highest concentration at a residential receptor is 11.3ug/m3. All changes in PM2;s as a result of increased
traffic associated with the Proposed Scheme are <0.5% of the relevant AQS objective and therefore, based on
the EPUK/IAQM guidance, the Proposed Scheme is considered to have a negligible impact on annual mean
PM2.s concentrations. In accordance with the EPUK/IAQM guidance, the impacts of increased emissions
associated with the proposed development are negligible.

EXPOSURE OF FUTURE RESIDENTS

Predicted concentrations of NO2, PM1o and PMzs are all below the relevant objectives at all proposed receptor
locations within the site boundary.

The highest predicted annual mean concentrations for NO2 at relevant proposed residential sensitive receptors
are 29.6ug/m? at Floor 20. The highest annual mean PM1o concentrations are 16.0ug/m?3, with less than one
day exceeding 50pug/m?3at Floor 20. The highest predicted PM2.s concentration was 11.2ug/m? at Floor 20.
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MITIGATION AND RESIDUAL EFFECTS

6.1.1.

CONSTRUCTION PHASE

MITIGATION

Based on the assessment results, mitigation will be required during the construction phase. Recommended
mitigation measures are given below.

General Communication

i A stakeholder communications plan that includes community engagement before work commences on site
should be developed and implemented.

i The name and contact details of person(s) accountable for air quality and dust issues should be displayed
on the site boundary. This may be the environment manager/engineer or the site manager. The head or
regional office contact information should also be displayed.

i Display the head or regional office contact information.

General Dust Management

i A Dust Management Plan (DMP), which may include measures to control other emissions, in addition to
the dust and PMa1o mitigation measures given in this report, should be developed and implemented, and
approved by the Local Authority. The DMP may include a requirement for monitoring of dust deposition,
dust flux, real-time PMaio continuous monitoring and/or visual inspections.

Site Management

i All dust and air quality complaints should be recorded and causes identified. Appropriate remedial action
should be taken in a timely manner with a record kept of actions taken including of any additional measures
put in-place to avoid reoccurrence.

i The complaints log should be made available to the local authority on request.

i Any exceptional incidents that cause dust and/or air emissions, either on- or off- site should be recorded,
and then the action taken to resolve the situation recorded in the log book.

Monitoring

i Regular site inspections to monitor compliance with the DMP should be carried out, inspection results
recorded, and an inspection log made available to the local authority when asked.

i The frequency of site inspections should be increased when activities with a high potential to produce dust
are being carried out and during prolonged dry or windy conditions.

Preparing and Maintaining the Site

i Plan the site layout so that machinery and dust causing activities are located away from receptors, as far
as is practicable.

i Where practicable, erect solid screens or barriers around dusty activities or the site boundary that are at
least as high as any stockpiles on site.

i Where practicable, fully enclose site or specific operations where there is a high potential for dust
production and the Site is active for an extensive period.

i Avoid Site runoff of water or mud.

i Keep Site fencing, barriers and scaffolding clean using wet methods.

i Remove materials that have a potential to produce dust from Site as soon as possible, unless being re-
used on Site. If they are being re-used on-Site cover appropriately.

i Where practicable, cover, seed or fence stockpiles to prevent wind whipping.

Operating Vehicle/Machinery and Sustainable Travel

i Ensure all vehicle operators switch off engines when stationary - no idling vehicles.

i Avoid the use of diesel or petrol powered generators and use mains electricity or battery powered
equipment where practicable.

i A Construction Logistics Plan should be produced to manage the sustainable delivery of goods and
materials.
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Operations

i Only use cutting, grinding or sawing equipment fitted or in conjunction with suitable dust suppression
techniques such as water sprays or local extraction, e.g. suitable local exhaust ventilation systems.

i Ensure an adequate water supply on the Site for effective dust/particulate matter suppression/mitigation,
using non-potable water where possible and appropriate.

i Use enclosed chutes and conveyors and covered skips.

i Minimise drop heights from conveyors, loading shovels, hoppers and other loading or handling equipment
and use fine water sprays on such equipment wherever appropriate.

i Ensure equipment is readily available on site to clean any dry spillages, and clean up spillages as soon as
reasonably practicable after the event using wet cleaning methods.

Waste Management
i Avoid bonfires and burning of waste materials.

Measures Specific to Demolition

i Ensure effective water suppression is used during demolition operations. Hand held sprays are more
effective than hoses attached to equipment as the water can be directed to where it is needed. In addition
high volume water suppression systems, manually controlled, can produce fine water droplets that
effectively bring the dust particles to the ground.

i Avoid explosive blasting, using appropriate manual or mechanical alternatives.

i Bag and remove any biological debris or damp down such material before demolition.

Measures Specific to Earthworks

i Stockpile surface areas should be minimised (subject to health and safety and visual constraints regarding
slope gradients and visual intrusion) to reduce area of surfaces exposed to wind pick-up.

i Where practicable, windbreak netting/screening should be positioned around material stockpiles and
vehicle loading/unloading areas, as well as exposed excavation and material handling operations, to
provide a physical barrier between the Site and the surroundings.

i Where practicable, stockpiles of soils and materials should be located as far as possible from sensitive
properties, taking account of the prevailing wind direction.

i During dry or windy weather, material stockpiles and exposed surfaces should be dampened down using a
water spray to minimise the potential for wind pick-up.

Measures Specific to Construction

i Ensure sand and other aggregates are stored in bunded areas and are not allowed to dry out, unless this is
required for a particular process, in which case ensure that appropriate additional control measures are in
place.

i Ensure bulk cement and other fine powder materials are delivered in enclosed tankers and stored in silos
with suitable emission control systems to prevent escape of material and overfilling during delivery.

i For smaller supplies of fine powder materials ensure bags are sealed after use and stored appropriately to
prevent dust.

i All construction plant and equipment should be maintained in good working order and not left running when
not in use.

RESIDUAL EFFECTS
The residual effects of dust and PM1o generated by construction activities following the application of the
mitigation measures described above and good site practice is considered to be negligible.

The residual effects of emissions to air from construction vehicles and plant on local air quality is considered to
be negligible.

OPERATIONAL PHASE

MITIGATION

The change in pollutant concentrations attributable to traffic emissions associated with the operation phase of
the Proposed Scheme (i.e. impacts on local air quality) are negligible. The predicted concentrations for the
future year are below the relevant objectives and as such, mitigation measures such as mechanical ventilation
is not required.
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Through consultation with the EHO at MCC, they have requested that should mitigation not be required, that
best practice measures be used as outlined in parapgraph 5.8 of the IAQM/EPUK guidance?®.

According to the IAQM/EPUK, it is recommended that ‘rapid-charge’ Electric Vehicle ‘EV’ charging points be
installed or the infrastructure to accommodate EV charging points in the future.

It should be noted that there is a large provision for cycle parking of which aims to assist in lowering the impact
the development has on the surrounding road network and encouraging methods of sustainable transport to
and from the Proposed Scheme.

RESIDUAL EFFECTS
The Proposed Scheme is predicted to cause a negligible increase in NO2 and PM1o and PMz.s concentrations.

At the majority of locations concentrations are predicted to meet the statutory objectives both with and without
the Proposed Scheme.

The residual effects of the Proposed Scheme on air quality are negligible for all pollutants considered within
the assessment according to the IAQM/EPUK assessment criteria.

20 Environmental Protection UK and Institute of Air Quality Management (Version 1.2 Updated January 2017). Land Use
Planning & Development Control: Planning for Air Quality.
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CONCLUSIONS

7.1.1.

7.1.2.

7.1.3.

7.1.4.

7.1.5.

A qualitative assessment of the potential impacts on local air quality from construction activities has been
carried out for this phase of the Proposed Scheme using the IAQM methodology. This identified that there is a
Medium Risk of dust soiling impacts and a Low Risk of increases in particulate matter concentrations due to
construction activities. However, through good site practice and the implementation of suitable mitigation
measures, the effect of dust and PMio releases would be significantly reduced. The residual effects of dust
and PMa1o generated by construction activities on air quality are therefore considered to be not significant.
The residual effects of emissions to air from construction vehicles and plant on local air quality is considered to
be negligible.

In addition, a quantitative assessment of the potential impacts during the operational phase was undertaken
using ADMS Roads to predict the changes in NOx, NO2 and PM1o concentrations that would occur due to
traffic generated by the Proposed Scheme. The results show that the Proposed Scheme would cause a
negligible increase in pollutant concentrations but would not cause any exceedances of the statutory
objectives.

The results also show that future users of the Proposed Scheme would not be subject to the considered
pollutants in concentrations that would exceed the statutory objectives.

Based on the assessment significance criteria, the residual effects of the Proposed Scheme are considered to
be negligible for all pollutants assessed.

Furthermore, it is considered that the development proposals comply with national and local policy for air
quality.
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Figure 1 - NO, Diffusion Tube Monitoring Locations
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Figure 2 - Receptor Locations
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Air quality objective

Air quality standard

Ambient air

Annual mean

GLOSSARY
Term Definition
ﬁéel?r; Aenlggﬁll A daily total traffic flow (24hrs), expressed as a mean daily flow across all 365 days of
ag y the year.

Traffic

. Application of a correction factor to modelled results to account for uncertainties in the
Adjustment

model

Accuracy A measure of how well a set of data fits the true value.

Policy target generally expressed as a maximum ambient concentration to be
achieved, either without exception or with a permitted number of exceedances within
a specific timescale (see also air quality standard).

The concentrations of pollutants in the atmosphere which can broadly be taken to
achieve a certain level of environmental quality. The standards are based on the
assessment of the effects of each pollutant on human health including the effects on
sensitive sub groups (see also air quality objective).

Outdoor air in the troposphere, excluding workplace air.

The average (mean) of the concentrations measured for each pollutant for one year.

AQMA Air Quality Management Area.
AQO Air Quality Objective
Automatic Urban and Rural (air quality monitoring) Network, managed by contractors
AURN
on behalf of Defra
Conservative Tending to over-predict the impact rather than under-predict.
CURED Calculator Using Realistic Emissions for Diesels

Data capture

The percentage of all the possible measurements for a given period that were validly
measured.

Defra Department for Environment, Food and Rural Affairs.
DIT Department for Transport.
EFT Emissions Factor Toolkit

Emission rate

The quantity of a pollutant released from a source over a given period of time.

EPUK Environmental Protection (UK)

Exceedance A perioq of time whgre the concentrations of a pollutant is greater than the
appropriate air quality standard.

GMCA Greater Manchester Combined Authority

HDV/HGV Heavy Duty Vehicle/Heavy Goods Vehicle.

IAQM Institute of Air Quality Management

LAQM Local Air Quality Management.

MCC Manchester City Council

Minor roads Non “A” roads or Motorways.

Model adjustment

Following model verification, the process by which modelled results are amended.
This corrects for systematic error.

NO:2 Nitrogen dioxide.

NOx Nitrogen oxides.
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Term Definition
PMao Particulate matter with an aerodynamic diameter of less than 10 micrometres.
PMz.s Particulate matter with an aerodynamic diameter of less than 2.5 micrometres.

Involves a critical review of all information relating to a data set, in order to amend or

?@gzﬁsﬂﬂn) reject the data. When the data have been ratified they represent the final data to be
9 used (see also validation).
Road link A length of road which is considered to have the same flow of traffic along it. Usually,

a link is the road from one junction to the next.

A section of road where tall buildings affect the dispersion of pollutants, causing a

SIS R trapping effect within the street and elevating concentrations.

ug/m? A measure of concentration in terms of mass per unit volume. A concentration of
microgrammes per | 1ug/m® means that one cubic metre of air contains one microgram (millionth of a
cubic metre gram) of pollutant.

A measure, associated with the result of a measurement, which characterizes the
range of values within which the true value is expected to lie. Uncertainty is usually
expressed as the range within which the true value is expected to lie with a 95%
probability, where standard statistical and other procedures have been used to
evaluate this figure. Uncertainty is more clearly defined than the closely related
parameter 'accuracy’, and has replaced it on recent European legislation.

Uncertainty

Validation Refers to the general comparison of modelled results against monitoring data carried
(modelling) out by model developers.
Verification Comparison of modelled results versus any local monitoring data at relevant
(modelling) locations.
ug/m? Microgrammes per cubic metre.
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National Air Quality Objectives and European Directive Limit Values for the Protection of Human

Health
| 200ug/m? 200ug/m?
. not to be not to be
Nitrogen
- exceeded exceeded
t(:illlo(;(u;le UK more than 1 hour mean | 31.12.2005 more than 01.01.2010
: 18 times a 18 times a
year year
ot UK 40ug/m® ;”e”;‘r?' 31.12.2005 | 40ug/m? 01.01.2010
articulate
Matter (PMio) | UK (except annual
(gravimetricy® Scoglan d)p 40ug/m? o 31.12.2004  40pg/m3 01.01.2005
| 50ug/m?® not 50ug/m?® not
to be to be
UK (except exceeded 24 hour exceeded
Particulate Scotland) more than mean 31.12.2004 more than 01.01.2005
Matter 35times a 35times a
(PM2.5) year year
UK (except 3 annual Target value
Scotland) 2R mean A0 25ug/m3 e

A Measured using the European gravimetric transfer sampler or equivalent

pg/m® = microgram per cubic metre

WSP
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STEP 1 - SCREENING THE NEED FOR A DETAILED ASSESSMENT
An assessment will normally be required where there are:

i ‘human receptors’ within 350m of the site boundary; or within 50m of the route(s) used by construction
vehicles on the public highway, up to 500m from the site entrance(s); and/or

i ‘ecological receptors’ within 50m of the site boundary; or within 50m of the route(s) used by construction
vehicles on the public highway, up to 500m from the site entrance(s).

Where the need for a more detailed assessment is screened out, it can be concluded that the level of risk is

‘negligible’.

STEP 2A — DEFINE THE POTENTIAL DUST EMISSION MAGNITUDE

The following are examples of how the potential dust emission magnitude for different activities can be
defined. (Note that not all the criteria need to be met for a particular class). Other criteria may be used if
justified in the assessment.

Table C1 - Examples of Human Receptor Sensitivity to Construction Phase Impacts

Dust Emission Activity
Magnitude
| Large | Demolition

>50,000m?® building demolished, dusty material (e.g. concrete), on-site
crushing/screening, demolition >20m above ground level

Earthworks
>10,000m? site area, dusty soil type (e.g. clay),  >10 earth moving vehicles

active simultaneously, >8m high bunds formed, >100,000 tonnes material
moved

Construction

>100,000m? building volume, on site concrete batching, sandblasting
Trackout

>50 HDVs out / day, dusty surface material (e.g. clay), >100m unpaved roads
Medium Demolition

20,000 - 50,000m?® building demolished, dusty material (e.g. concrete) 10-

20m above ground level

Earthworks

2,500 - 10,000m? site area, moderately dusty soil (e.g. silt), 5-10 earth moving

vehicles active simultaneously, 4m - 8m high bunds, 20,000 -100,000 tonnes
material moved

Construction

25,000 - 100,000m? building volume, dusty material e.g. concrete, on site
concrete batching

Trackout

10 - 50 HDVs out / day, moderately dusty surface material (e.g. clay), 50 -100m
unpaved roads
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Dust Emission Activity
Magnitude
| Small ' Demolition '

<20,000m? building demolished, non-dusty material (e.g metal cladding), <10m
above ground level, work during wetter months

Earthworks

<2,500m? site area, soil with large grain size (e.g. sand), <5 earth moving
vehicles active simultaneously, <4m high bunds, <20,000 tonnes material

moved, earthworks during wetter months

Construction

<25,000m?, non-dusty material (e.g. metal cladding or timber)

Trackout

<10 HDVs out / day, non-dusty soil, < 50m unpaved roads

STEP 2B — DEFINE THE SENSITIVITY OF THE AREA

The tables below present the IAQM assessment methodology to determine the sensitivity of the area to dust
soiling, human health and ecological impacts respectively. The IAQM guidance provides guidance to allow the
sensitivity of individual receptors to dust soiling and health effects to assist in the assessment of the overall

sensitivity of the study area.

Table C2- Sensitivity of the Area to Dust Soiling Effects

Receptor Number of Distance From the Source (m)
Sensitivity Receptors ' <20 <50 <100 <350 '
High >100 High High Medium Low
10-100 High Medium Low Low
1-10 Medium Low Low Low
Medium >1 Medium Low Low Low
Low >1 Low Low Low Low
Table C3 - Sensitivity of the Area to Human Health Impacts
Receptor Annual Mean Number of | Distance from the Source (m)
Sensitivity | PMyo Receptors
Concentrations <20 <50 <100 <200 <350
(ug/m?)
' High | >32 ' >100 ' High ' High High Medium  Low |
10-100 High High Medium Low Low
1-10 High Medium Low Low Low
28-32 >100 High High Medium Low Low
10-100 High Medium Low Low Low
1-10 High Medium Low Low Low
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Receptor Annual Mean Number of | Distance from the Source (m)
Sensitivity | PMyo Receptors
Concentrations <20 <50 <100 <200 <350
(hg/m?)
24-28 >100 High Medium Low Low Low |
10-100 High Medium  Low Low Low |
110 Medium  Low Low Low Low |
<24 >100 Medium | Low Low Low Low |
10-100 Low Low Low Low Low
110 Low Low Low Low Low |
* Medium >32 >10 High Medium Low Low Low |
110 Medium | Low Low Low Low |
28-32 >10 Medium Low Low Low Low |
110 Low Low Low Low Low |
24-28 >10 Low Low Low Low Low
110 Low Low Low Low Low |
<24 >10 Low Low Low Low Low |
110 Low Low Low Low Low |
Low ; >1 Low Low Low Low Low |

Table C4 - Sensitivity of the Area to Ecological Impacts

Receptor Sensitivity Distance From The Sources (m)
<20 <50 |
' High High Medium |
' Medium Medium Low |
| Low Low Low |

STEP 2C — DEFINE THE RISK OF IMPACTS

The dust emissions magnitude determined at Step 2A should be combined with the sensitivity of the area
determined at Step 2B to determine the risk of impacts without mitigation applied. For those cases where the
risk category is ‘negligible’ no mitigation measures beyond those required by legislation will be required.

Table C5 - Risk of Dust Impacts

Sensitivity of Dust Emission Magnitude

Surrounding Area Large Medium Small
| Demolition |
| High High Risk Medium Risk Medium Risk |
* Medium High Risk Medium Risk Low Risk |
Low Medium Risk Low Risk Negligible |

Earthworks and Construction
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Sensitivity of
Surrounding Area

Dust Emission Magnitude

Large Medium Small
' High High Risk | Medium Risk ' Low Risk |

Medium Medium Risk Medium Risk Low Risk
Low Low Risk Low Risk Negligible
Trackout

High High Risk Medium Risk Low Risk
Medium Medium Risk Low Risk Negligible
Low Low Risk Low Risk Negligible

STEP 3 - SITE SPECIFIC MITIGATION

Having determined the risk categories for each of the four activities it is possible to determine the site-specific
measures to be adopted. These measures will be related to whether the site is considered to be a low,
medium or high risk site. The IAQM guidance details the mitigation measures required for high, medium and
low risk sites as determined in Step 2C.

STEP 4 — DETERMINE SIGNIFICANT EFFECTS

Once the risk of dust impacts has been determined in Step 2C and the appropriate dust mitigation measures
identified in Step 3, the final step is to determine whether there are significant effects arising from the
construction phase. For almost all construction activities, the application of effective mitigation should prevent
any significant effects occurring to sensitive receptors and therefore the residual effect will normally be

negligible.
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Table 8 — 2015 Verification/Baseline Traffic Data

Road | Name Speed | AADT % HDV NOx PMjio PMazs
Link (km/h) | (Total Emission Emission Emission
vehicles) Factor Factor Factors
(CURED, (g/km/s) (g/km/s)
g/km/s)

1A | NewBailey Street 15 8,760 | 110 0149095 0.005664  0.003712
1B New Bailey Street 32 8,760 11.0 0.095941 0.005080 0.003157
1C New Bailey Street 15 8,760 11.0 0.149095 0.005664 0.003712
2A New Quay Street 15 12,391 21 0.098745 0.005896 0.003727
2B New Quay Street 32 12,391 21 0.071092 0.005502 0.003353
2C New Quay Street 15 12,391 21 0.098745 0.005896 0.003727
2D New Quay Street 15 12,391 2.1 0.098745 0.005896 0.003727
2E New Quay Street 15 12,391 21 0.098745 0.005896 0.003727
2F New Quay Street 32 12,391 2.1 0.071092 0.005502 0.003353
2G New Quay Street 15 12,391 21 0.098745 0.005896 0.003727
3A Deansgate 15 9,551 4.4 0.098140 0.004960 0.003172
3B Deansgate 32 9,551 4.6 0.068744 0.004604 0.002825
3C Deansgate 15 9,551 4.8 0.102340 0.005039 0.003229
4A John Dalton Street 15 8,554 12.1 0.155101 0.005710 0.003754
4B John Dalton Street 32 8,554 12.1 0.099166 0.005103 0.003177
4C John Dalton Street 15 8,554 12.1 0.155101 0.005710 0.003754
5A Mount Street 15 5,346 7.1 0.069668 0.003054 0.001976
5B Mount Street 32 5,346 7.1 0.046266 0.002780 0.001715
5C Mount Street 15 5,346 7.1 0.069668 0.003054 0.001976
6A Peter Street 15 8,765 4.9 0.094979 0.004645 0.002978
6B Peter Street 15 8,765 4.9 0.094979 0.004645 0.002978
A Oxford Street 15 8,485 6.0 0.101070 0.004668 0.003007
7B Oxford Street 15 8,485 6.0 0.101070 0.004668 0.003007
8A Portland Street 15 12,036 194 0.307064 0.009710 0.006488
8B Portland Street 32 12,036 194 0.190712 0.008515 0.005352
8C Portland Street 15 12,036 194 0.307064 0.009710 0.006488
9A Princess Street 15 8,873 6.3 0.108711 0.004939 0.003185
9B Princess Street 32 8,873 6.3 0.072803 0.004510 0.002778
9C Princess Street 15 8,873 6.3 0.108711 0.004939 0.003185
10A Princess Street 15 8,005 6.6 0.099999 0.004492 0.002900
10B Princess Street 32 8,005 6.6 0.066789 0.004098 0.002525
10C Princess Street 15 8,005 6.6 0.099999 0.004492 0.002900
11A Peter Street 15 9,672 3.5 0.090411 0.004854 0.003091
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Road | Name Speed | AADT % HDV NOx PMjio PMa2s
Link (km/h) | (Total Emission | Emission | Emission
vehicles) Factor Factor Factors
(CURED, (g/km/s) (g/km/s)
g/km/s)
'11B | Peter Street 32 9,672 35| 0063175  0.004495  0.002750
11C | Peter Street 15 9,672 3.5 | 0.090411 0.004854  0.003091
Table 9 — 2022 Without Development Traffic Data
Road | Name Speed | AADT % HDV NOx PMjo PMazs
Link (km/h) | (Total Emission | Emission | Emission
vehicles) Factor Factor Factors
(CURED, (g/km/s) (g/km/s)
g/km/s)
1A | New Bailey Street 15 9,731 105 0086130  0.004909  0.002829
1B New Bailey Street 32 9,731 10.5 0.056139 0.004706 0.002637
1C New Bailey Street 15 9,731 10.5 | 0.086130  0.004909  0.002829
2A New Quay Street 15 13,764 2.0 0.076279 0.005531 0.003171
2B New Quay Street 32 13,764 2.0 | 0.056944  0.005360  0.003008
2C New Quay Street 15 13,764 2.0 0.076279 0.005531 0.003171
2D New Quay Street 15 13,764 2.0 | 0.076279 0.005531 = 0.003171
2E New Quay Street 15 13,764 2.0 0.076279 0.005531 0.003171
2F New Quay Street 32 13,764 2.0 | 0.056944  0.005360  0.003008
2G New Quay Street 15 13,764 2.0 0.076279 0.005531 0.003171
3A Deansgate 15 10,609 4.2 0.067760 | 0.004541  0.002608
3B Deansgate 32 10,609 4.2 0.048313 0.004386 0.002460
3C Deansgate 15 10,609 4.2 0.067760 | 0.004541  0.002608
4A John Dalton Street 15 9,502 11.5 0.087976 0.004913 0.002833
4B John Dalton Street 32 9,502 11.5  0.056727 0.004706 = 0.002636
4C John Dalton Street 15 9,502 11.5 0.087976 0.004913 0.002833
5A Mount Street 15 5,938 6.7 | 0.043922 0.002728 = 0.001569
5B Mount Street 32 5,938 6.7 0.029998 0.002626 0.001472
5C Mount Street 15 5,938 6.7 | 0.043922 0.002728 = 0.001569
6A Peter Street 15 9,736 4.7 0.064153 0.004229 0.002429
6B Peter Street 15 9,736 4.7 0.064153 0.004229 = 0.002429
A Oxford Street 15 9,425 5.7 0.065844 0.004209 0.002419
7B Oxford Street 15 9,425 5.7 | 0.065844  0.004209  0.002419
8A Portland Street 15 13,369 18.4 0.159897 0.008032 0.004644
8B Portland Street 32 13,369 18.4  0.097624 | 0.007650  0.004280
8C Portland Street 15 13,369 18.4 0.159897 0.008032 0.004644
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Road | Name Speed | AADT % HDV NOx PMjio PMzs
Link (km/h) | (Total Emission Emission Emission
vehicles) Factor Factor Factors
(CURED, (g/km/s) (g/km/s)
g/km/s)

"9A  Princess Street | 15 9,857 | 60 0070053 0.004439 0.002552
9B Princess Street 32 9,857 6.0 0.048387 0.004278 0.002398
9C Princess Street 15 9,857 6.0 0.070053 0.004439 0.002552
10A Princess Street 15 8,892 6.2 0.064012 0.004030 0.002317
10B Princess Street 32 8,892 6.2 0.044053 0.003882 0.002177
10C Princess Street 15 8,892 6.2 0.064012 0.004030 0.002317
11A Peter Street 15 10,744 3.3 0.064958 0.004485 @ 0.002574
11B Peter Street 32 10,744 3.3 0.047120 0.004338 0.002434
11C Peter Street 15 10,744 3.3 0.064958 0.004485 @ 0.002574

Table 10 — 2022 With Development Scenario Traffic Data

Roa | Name Spee | AADT % HDV | NOx Emission PMio Emission | PM2s Emission
d d (Total Factor Factor (g/km/s) | Factors
Link (km/ | vehicles) (CURED, (g/km/s)
h) g/km/s)
T T NeW T T T T 1
Bailey 15
1A Street 10,047 10.3 0.088270 0.005048 0.002909
New
Bailey 32
1B Street 10,047 10.3 0.057638 0.004840 0.002712
New
Bailey 15
1C Street 10,047 10.3 0.088270 0.005048 0.002909
New
Quay 15
2A Street 14,080 2.1 0.078409 0.005670 0.003251
New
Quay 32
2B Street 14,080 2.1 0.058438 0.005493 0.003083
New
Quay 15
2C Street 14,080 2.1 0.078409 0.005670 0.003251
New
Quay 15
2D Street 14,080 2.1 0.078409 0.005670 0.003251
New
Quay 15
2E Street 14,080 2.1 0.078409 0.005670 0.003251
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Jackson's Row Developments Ltd

Roa | Name Spee | AADT % HDV | NOx Emission PMjo Emission | PM2s Emission
d d (Total Factor (g/km/s) | Factors
Link (km/ | vehicles) (CURED, (g/km/s)
h) g/km/s)
| New | '
Quay 32
2F Street 14,080 2.1 0.058438 0.005493 0.003083
New
Quay 15
2G Street 14,080 2.1 0.078409 0.005670 0.003251
Deansgat 15
3A e 11,347 4.2 0.072706 0.004864 0.002793
Deansgat 32
3B e 11,347 4.2 0.051788 0.004698 0.002635
Deansgat 15
3C e 11,347 4.2 0.072706 0.004864 0.002793
John
Dalton 15
4A Street 9,502 11.5 0.087986 0.004913 0.002833
John
Dalton 32
4B Street 9,502 11.5 0.056732 0.004706 0.002636
John
Dalton 15
4C Street 9,502 11.5 0.087986 0.004913 0.002833
Mount 15
5A Street 6,254 6.6 0.046029 0.002866 0.001648
Mount 32
5B Street 6,254 6.6 0.031481 0.002759 0.001547
Mount 15
5C Street 6,254 6.6 0.046029 0.002866 0.001648
Peter 15
6A Street 10,052 4.7 0.066294 0.004368 0.002509
Peter 15
6B Street 10,052 4.7 0.066294 0.004368 0.002509
Oxford 15
7A Street 9,741 5.7 0.067951 0.004347 0.002499
Oxford 15
7B Street 9,741 5.7 0.067951 0.004347 0.002499
Portland 15
8A Street 13,686 18.1 0.162015 0.008171 0.004723
Portland 32
8B Street 13,686 18.1 0.099114 0.007783 0.004355
Portland 15
8C Street 13,686 18.1 0.162015 0.008171 0.004723
Princess 15
9A Street 10,173 6.0 0.072195 0.004578 0.002632
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Roa | Name Spee | AADT % HDV | NOx Emission PMjo Emission | PM2s Emission
d d (Total Factor Factor (g/km/s) | Factors
Link (km/ | vehicles) (CURED, (g/km/s)
h) g/km/s)
T | Prlncess | 32 | | | | | 1
9B Street 10,173 6.0 0.049887 0.004412 0.002474
Princess 15
9C Street 10,173 6.0 0.072195 0.004578 0.002632
Princess 15
10A | Street 9,208 6.2 0.066116 0.004168 0.002396
Princess 32
10B | Street 9,208 6.2 0.045535 0.004015 0.002251
Princess 15
10C | Street 9,208 6.2 0.066116 0.004168 0.002396
Peter 15
11A | Street 11,060 8.8 0.067088 0.004624 0.002654
Peter 32
11B | Street 11,060 3.3 0.048615 0.004472 0.002509
Peter 15
11C | Street 11,060 2.8 0.067088 0.004624 0.002654
WSP ST MICHAEL'S, JACKSON'S ROW, MANCHESTER
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INTRODUCTION

The comparison of modelled concentrations with local monitored concentrations is a process termed
“verification”. Model verification investigates the discrepancies between modelled and measured
concentrations, which can arise due to the presence of inaccuracies and/or uncertainties in model input data,
modelling and monitoring data assumptions. The following are examples of potential causes of such
discrepancy:

i Estimates of background pollutant concentrations;
i Meteorological data uncertainties;

i Traffic data uncertainties;

i Model input parameters, such as ‘roughness length’; and,
i Overall limitations of the dispersion model.

NITROGEN DIOXIDE

Most nitrogen dioxide is produced in the atmosphere by the reaction of nitric oxide (NO) with ozone. It is
therefore most appropriate to verify the model in terms of the primary pollutant emissions of nitrogen oxides
(NOx = NO + NOy), in line with the guidance provided within LAQM.TG16.

The model has been run to predict the 2015 annual mean road-NOx contribution at two roadside diffusion
tubes within the modelled road network. The model outputs of road-NOx have been compared with the
‘measured’ road-NOx, which was determined from the NO2 concentrations measured using diffusion tubes at
the monitoring locations, utilising the NOx from NO:2 calculator provided by Defra and the NO2 background
concentration (from the Defra background map). As discussed in the methodology section, the most recent
suitable data available for model verification purposes is 2015 data.

Table D1 - Model Verification

Site ID 2015 Monitored 2015 2015 Monitored 2015 Modelled | Ratio
Total NOz (ug/m?) | Background | Road Contribution | Contribution
NOz (ug/m?) | NOx (ug/m?®) NOy (ug/m?)
' 24 — Princess Street  55.24 ' 33.80 | 50.92 ' 21.75 234

The road-NOx adjustment factor of 2.34 was applied to the modelled road-NOx concentration for the monitoring
site to provide adjusted modelled road-NOx concentrations. The total nitrogen dioxide concentration was then
determined by inputting the adjusted modelled road-NOx concentration and the background NO2 concentration
into the NOx to NO: calculator.

PM1o AND PM3 5

There are no local PM1o or PMzs monitoring data against which the model could be verified. Consequently, the
verification factor determined above for adjusting the road-NOx contribution has been applied to the predicted
road-PMio and road-PMz.s contributions, consistent with guidance set out in LAQM.TG16.

MODEL UNCERTAINTY

An evaluation of model performance has been undertaken to establish confidence in model results.
LAQM.TG16 identifies a number of statistical procedures that are appropriate to evaluate model performance
and assess the uncertainty. These include:

a) Root mean square error (RMSE);
b) Fractional bias (FB); and
C) Correlation coefficient (CC).

These parameters estimate how the model results agree or diverge from the observations. These calculations
can be carried out prior to, and after adjustment, or based on different options for adjustment, and can provide
useful information on model improvement. Further details can be found in Box 7.17 of LAQM.TG16.

As data from only one diffusion tubes have been used to verify the model evaluation of model performance
has not been undertaken.
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WIND ROSE FOR MANCHESTER AIRPORT (RINGWAY) 2015
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TABLE G1 - ANNUAL MEAN NO, CONCENTRATIONS (ug/m?)
ANNUAL MEAN NO2 CONCENTRATIONS

Receptor 2015 Base 2022 Base 2022 With % of AQAL | Change % of AQO Impact
. (ng/m3) (ng/m3) Dev (ug/m?) (ng/m3)

1 39.2 33.3 33.4 84 0.1 0% Negligible
2 39.4 33.3 335 84 0.2 1%  Negligible
'3 42.9 36.3 36.7 92 0.4 1% Negligible
4 45.0 36.9 37.2 93 0.3 1%  Negligible
s 45.7 37.9 38.1 95 0.2 1% Negligible
6 45.9 38.0 38.3 96 0.3 1% | Negligible
7 41.7 34.2 34.4 86 0.2 1%  Negligible
8 387 32.0 32.2 81 0.2 1%  Negligible
9 40.9 34.2 345 86 0.3 1% Negligible
10 33.4 28.4 28.4 71 0.0 0%  Negligible

11 33.1 28.1 28.2 71 0.1 0% | Negligible

12 41.2 35.0 35.3 88 0.3 1% | Negligible
 PWNW_0 - - 32.0 - - - -
PWNW_1 - - 31.7 - - - -
PWNW 2 - - 314 - - - -
PWNW 3 - - 31.1 - - - -

' PWNW_4 - - 30.8 - - - -
PWNW_5 - - 30.6 - - - -
PWNE_O - - 315 - - - -
" PWNE_1 - - 31.4 - - - -
" PWNE_2 - - 31.2 - - - -
" PWNE_3 - - 31.0 - - - -
" PWNE_4 - - 30.8 - - - -
' PWNE_5 - - 30.6 - - - -
 PWSE_0 - - 32.1 - - - -
PWSE_1 - - 31.8 - - - -
PWSE_2 - - 31.4 - - - -
' PWSE_3 - - 31.1 - - - -
PWSE_4 - - 30.8 - - - -
PWSE_5 - - 30.5 - - - -
PWSW_0 - - 32.6 - - - -
PWSW _1 - - 32.1 - - - -
PWSW_2 - - 317 - - - -
PWSW_3 - - 31.2 - - - -
PWSW 4 - - 30.9 - - - -
PWSW 5 - - 30.6 - - - -
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ANNUAL MEAN NO2 CONCENTRATIONS

Receptor 2015 Base 2022 Base 2022 With % of AQAL | Change % of AQO Impact
. (Hg/m°) (Hg/m®) Dev (ug/m°) (Hg/m°)

PENW_0 - - 315 = = = =
PENW_1 - - 313 - - - -
" PENW_2 - - 31.2 - - - -
' PENW_3 - - 31.0 - - - -
PENW._4 - - 30.8 - - - -
PENW 5 - - 30.6 - - - -
' PENE_O - - 31.6 - = = =
" PENE_1 - - 31.4 - - - -
" PENE_2 - - 31.2 - - - -
' PENE_3 - - 31.0 - - - -
" PENE_4 - - 30.8 - - - -
" PENE_5 - - 30.6 - - - -
PESE_O - - 29.5 - - - -
' PESE 1 - - 29.1 - - - -
PESE_2 - - 28.7 - - - -
 PESE_3 - - 28.4 - - - -
 PESE 4 - - 28.1 - - - -
PESE_5 - - 27.8 - - - -
PESW_0 - - 32.1 - - - -
PESW_1 - - 31.7 - - - -
PESW_2 - - 31.4 - - - -
PESW_3 - - 31.1 - - - -
" PESW_4 - - 30.8 - - - -
PESW_5 - - 30.5 - - - -
PWTN_6 - - 30.4 - - - -
PWTN_7 - - 30.2 - - - -
' PWTN_8 - - 30.1 - - - -
PWTN_9 - - 30.0 - - - -
 PWTN_10 - - 29.9 - - - -
' PWTN_11 - - 29.8 - - - -
PWTN_12 - - 29.8 - - - -
PWTN_13 - - 29.7 - - - -
PWTN_14 - - 29.7 - - - -
PWTN_15 - - 29.7 - - - -
PWTN_16 - - 29.7 - - - -
PWTN_17 - - 29.6 - - - -
' PWTN_18 - - 29.6 - - - -
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ANNUAL MEAN NO2 CONCENTRATIONS

Receptor 2015 Base 2022 Base 2022 With % of AQAL | Change % of AQO Impact
. (ng/m3) (ng/m3) Dev (ug/m?) (ng/m3)

PWTN_19 - - 29.6 - - - -
 PWTN_20 - - 29.6 - - - -
PWTN_21 - - 29.6 - - - -
PWTN_22 - - 29.6 - - - -
PWTN_23 - - 29.6 - - - -
- PWTN_24 - - 29.6 - - - -
' PWTN_25 - - 29.6 - - - -
PWTN_26 - - 29.6 - - - -
PWTN_27 - - 29.6 - - - -
PWTN_28 - - 29.5 - - - -
PWTN_29 - - 29.5 - - - -
 PWTN_30 - - 29.5 - - - -
PWTN_31 - - 29.5 - - - -
PWTN_32 - - 29.5 - - - -
PWTN_33 - - 29.5 - - - -
PWTN_34 - - 29.5 - - - -
' PWTN_35 - - 29.5 - - - -
PWTN_36 - - 29.5 - - - -
- PWTN_37 - - 29.5 - - - -
PWTN_38 - - 29.5 - - - -
- PWTN_39 - - 29.5 - - - -
 PWTN_40 - - 29.5 - - - -
PWTE_6 - - 30.4 - - - -
' PWTE_7 - - 30.2 - - - -
PWTE_8 - - 30.1 - - - -
PWTE_9 - - 30.0 - - - -
' PWTE_10 - - 29.9 - - - -
PWTE_11 - - 29.8 - - - -
PWTE_12 - - 29.8 - - - -
 PWTE_13 - - 29.7 - - - -
PWTE_14 - - 29.7 - - - -
PWTE_15 - - 29.7 - - - -
 PWTE_16 - - 29.7 - - - -
' PWTE_17 - - 29.6 - = = =
PWTE_18 - - 29.6 - - - -
PWTE_19 - - 29.6 - - - -
" PWTE_20 - - 29.6 - - - -
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ANNUAL MEAN NO2 CONCENTRATIONS

Receptor 2015 Base 2022 Base 2022 With % of AQAL | Change % of AQO Impact
. (ng/m3) (ng/m3) Dev (ug/m?®) (ng/m3)

PWTE_21 - - 29.6 - - - -
PWTE_22 - - 29.6 - - - -
PWTE_23 - - 29.6 - - - -
' PWTE_24 - - 29.6 - - - -
PWTE_25 - - 29.6 - - - -
 PWTE_26 - - 29.6 - - - -
' PWTE_27 - - 29.6 - = = =
 PWTE_28 - - 29.5 - - - -
PWTE_29 - - 29.5 - - - -
" PWTE_30 - - 29.5 - - - -
PWTE_31 - - 29.5 - - - -
PWTE_32 - - 29.5 - - - -
 PWTE_33 - - 29.5 - - - -
' PWTE_34 - - 29.5 - - - -
 PWTE_35 - - 29.5 - - - -
 PWTE_36 - - 29.5 - - - -
' PWTE_37 - - 29.5 - = = =
 PWTE_38 - - 29.5 - - - -
 PWTE_39 - - 29.5 - - - -
' PWTE_40 - - 29.5 - - - -
PWTS_6 - - 30.4 - - - -
PWTS_7 - - 30.2 - - - -
PWTS_8 - - 30.1 - - - -
' PWTS_9 - - 30.0 - - - -
PWTS_10 - - 29.9 - - - -
PWTS_11 - - 29.8 - - - -
PWTS_12 - - 29.8 - - - -
PWTS_13 - - 29.7 - - - -
PWTS_14 - - 29.7 - - - -
PWTS_15 - - 29.7 - - - -
PWTS_16 - - 29.7 - - - -
PWTS_17 - - 29.6 - - - -
PWTS_18 - - 29.6 - - - -
PWTS_19 - - 29.6 - - - -
PWTS_20 - - 29.6 - - - -
PWTS_21 - - 29.6 - - - -
PWTS_22 - - 29.6 - - - -
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ANNUAL MEAN NO2 CONCENTRATIONS

Receptor 2015 Base 2022 Base 2022 With % of AQAL | Change % of AQO Impact
. (Hg/m®) (Hg/m®) Dev (ug/m°) (Hg/m®)

PWTS_23 - - 29.6 - - - -
PWTS_24 - - 29.6 - - - -
PWTS_25 - - 29.6 - - - -
PWTS_26 - - 29.6 - - - -
PWTS_27 - - 29.5 - - - -
PWTS_28 - - 29.5 - - - -
- PWTS_29 - - 29.5 - - - -
PWTS_30 - - 29.5 - - - -
PWTS_31 - - 29.5 - - - -
PWTS_32 - - 29.5 - - - -
PWTS 33 - - 29.5 - - - -
- PWTS_34 - - 29.5 - - - -
PWTS 35 - - 29.5 - - - -
' PWTS_36 - - 29.5 - - - -
PWTS_37 - - 29.5 - - - -
PWTS 38 - - 29.5 - - - -
' PWTS_39 - - 29.5 - - - -
PWTS_40 - - 29.5 - - - -
PWTW 6 - - 30.4 - - - -
' PWTW_7 - - 30.2 - = = =
PWTW. 8 - - 30.1 - - - -
PWTW._9 - - 30.0 - - - -
PWTW_10 - - 29.9 - - - -
' PWTW_11 - - 29.8 - = = =
PWTW_12 - - 29.8 - - - -
PWTW_13 - - 29.7 - - - -
PWTW_14 - - 29.7 - - - -
PWTW_15 - - 29.7 - - - -
- PWTW_16 - - 29.7 - - - -
' PWTW_17 - - 29.6 - = = =
PWTW_18 - - 29.6 - - - -
PWTW_19 - - 29.6 - - - -
PWTW 20 - - 29.6 - - - -
' PWTW_21 - - 29.6 - = = =
PWTW_22 - - 29.6 - - - -
PWTW_ 23 - - 29.6 - - - -
' PWTW_24 - - 29.6 - - - -
WSP ST MICHAEL'S, JACKSON'S ROW, MANCHESTER
November 2017 Project No.: 70010278-411 | Our Ref No.: 70010278-411

Jackson's Row Developments Ltd



\\\I)

ANNUAL MEAN NO2 CONCENTRATIONS

Receptor 2015 Base 2022 Base 2022 With % of AQAL | Change % of AQO Impact
. (Hg/m°) (Hg/m®) Dev (ug/m°) (Hg/m°)

PWTW_25 - - 29.6 = = = =
- PWTW 26 - - 29.6 - - - -
PWTW_27 - - 29.6 - - - -
PWTW 28 - - 29.5 - - - -
- PWTW_29 - - 29.5 - - - -
PWTW_30 - - 29.5 - - - -
' PWTW_31 - - 29.5 - = = =
PWTW_32 - - 29.5 - - - -
PWTW_33 - - 29.5 - - - -
' PWTW_34 - - 29.5 - - - -
PWTW_35 - - 29.5 - - - -
PWTW_36 - - 29.5 - - - -
PWTW_37 - - 29.5 - - - -
PWTW_38 - - 29.5 - - - -
- PWTW_39 - - 29.5 - - - -
PWTW_40 - - 29.5 - - - -
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TABLE G2 - ANNUAL MEAN PM;o CONCENTRATIONS (ug/m?3)
ANNUAL MEAN PMio CONCENTRATIONS

Receptor 2015 Base 2022 Base 2022 With % of AQAL | Change % of AQO Impact
. (ng/m3) (ng/m3) Dev (ug/m?®) (ng/m3)
1 17.8 16.6 16.7 42 0.1 0%  Negligible
2 17.8 16.6 16.7 42 0.1 0%  Negligible
'3 18.4 17.2 17.3 43 0.1 0%  Negligible
4 18.2 17.0 17.1 43 0.1 0% | Negligible
5 18.6 17.4 17.5 44 0.1 0% Negligible
6 18.7 175 17.6 44 0.1 0% | Negligible
7 19.1 18.0 18.0 45 0.0 0%  Negligible
8 17.9 16.9 16.9 42 0.0 0% | Negligible
9 185 17.5 17.6 44 0.1 0%  Negligible
10 17.4 16.5 16.5 41 0.0 0% | Negligible
11 17.3 16.4 16.4 41 0.0 0% Negligible
12 18.0 16.9 16.9 42 0.0 0% | Negligible
 PWNW_0 - - 16.4 - . - )
PWNW 1 : . 16.4 : : : )
| PWNW_2 = = 16.3 - - - -
| PWNW_3 - - 16.3 - - - -
PWNW_4 - - 16.2 : : : :
PWNW_5 - - 16.2 : : : :
| PWNE_0 = = 16.3 - - - -
| PWNE_1 - - 16.3 - - - -
| PWNE_2 = = 16.3 - - - -
PWNE_3 - - 16.2 . . - .
 PWNE_4 - : 16.2 : : : :
PWNE_5 - . 16.2 : : : :
PWSE_0 : : 164 - : : :
PWSE_1 . : 16.4 i : : :
| PWSE_2 = = 16.3 - - - -
| PWSE_3 - - 16.3 - - - -
' PWSE_4 . : 16.2 . : : :
 PWSE_5 : : 16.2 : : : i
| PWSW_0 = = 16.5 - - - -
pWsW_1 : : 16.4 i i i i
PWSW 2 : : 16.4 : : i i
| PWSW_3 - - 16.3 - - - -
PWSW_4 - : 16.2 : : : :
PWSW 5 - . 16.2 i : : :
WSP ST MICHAEL'S, JACKSON'S ROW, MANCHESTER
November 2017 Project No.: 70010278-411 | Our Ref No.: 70010278-411

Jackson's Row Developments Ltd
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ANNUAL MEAN PM1o CONCENTRATIONS

Receptor 2015 Base 2022 Base 2022 With % of AQAL | Change % of AQO Impact
. (ng/m3) (ng/m3) Dev (ug/m?) (ng/m3)

PENW_O = = 16.3 - - - -
| PENW 1 - - 16.3 - - - -
| PENW_2 = = 16.3 - - - -
 PENW_3 : . 16.2 : : : )
" PENW 4 - : 16.2 : : : i
PENW_5 - - 16.2 - - . ;
| PENE_O = = 16.3 - - - -
| PENE_1 - - 16.3 - - - -
| PENE_2 = = 16.3 - - - -
' PENE_3 : . 16.2 : : : )
 PENE_4 - : 16.2 : : : :
' PENE_5 : : 16.2 : : : i
| PESE 0 = = 16.6 - - - -
| PESE_1 - - 16.6 - - - -
| PESE 2 = = 16.5 - - - -
| PESE_3 - - 16.5 - - - -
 PESE_4 . : 16.4 . . . .
' PESE_5 : : 16.4 i i i i
PESW 0 - . 16.4 . : : :
PESW 1 . : 16.4 : ; : i
| PESW_2 = = 16.3 - - - -
| PESW_3 - - 16.3 - - - -
PESW_4 : . 16.2 : : : :
PESW 5 . : 16.2 : : : :
PWTN_6 - : 16.1 : : : i
PWTN_7 . : 16.1 : : : :
PWTN_8 . : 16.1 . . . .
PWTN_9 - - 16.1 . . - .
PWTN_10 - : 16.1 : : - :
PWTN_11 - . 16.1 : : : :
| PWTN_12 - - 16.0 - - - -
PWTN_13 - - 16.0 - - - -
| PWTN_14 - - 16.0 - - - -
PWTN_15 - - 16.0 - - - -
PWTN_16 - - 16.0 - - - -
| PWTN_17 - - 16.0 - - - -
PWTN_18 - - 16.0 - - - -
ST MICHAEL'S, JACKSON'S ROW, MANCHESTER WSP
Project No.: 70010278-411 | Our Ref No.: 70010278-411 November 2017
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ANNUAL MEAN PM1o CONCENTRATIONS

Receptor 2015 Base 2022 Base 2022 With % of AQAL | Change % of AQO Impact
(ng/m3) (ng/m3) Dev (ug/m?®) (ng/m3)

| PWTN_19 - - 16.0 - - - -
| PWTN_20 = = 16.0 - - - -
| PWTN_21 - - 16.0 - - - -
| PWTN_22 = = 16.0 - - - -
| PWTN_23 - - 16.0 - - - -
| PWTN_24 = = 16.0 - - - -
| PWTN_25 - - 16.0 - - - -
| PWTN_26 = = 16.0 - - - -
| PWTN_27 - - 16.0 - - - -
| PWTN_28 = = 16.0 - - - -
| PWTN_29 - - 16.0 - - - -
| PWTN_30 = = 16.0 - - - -
| PWTN_31 - - 16.0 - - - -
| PWTN_32 = = 16.0 - - - -
| PWTN_33 - - 16.0 - - - -
| PWTN_34 = = 16.0 - - - -
| PWTN_35 - - 16.0 - - - -
| PWTN_36 = = 16.0 - - - -
| PWTN_37 - - 16.0 - - - -
| PWTN_38 = = 16.0 - - - -
| PWTN_39 - - 16.0 - - - -
| PWTN_40 - - 16.0 - - - -
PWTE_6 - : 16.1 : : : :
PWTE_7 - . 16.1 : : : :
PWTE_8 - - 16.1 . . - .
PWTE_9 - : 16.1 : : - :
PWTE_10 - . 16.1 : : : :
PWTE 11 - - 16.1 . . . .
| PWTE_12 - - 16.0 - - - -
PWTE_13 - - 16.0 - - - -
| PWTE_14 - - 16.0 - - - -
PWTE_15 - - 16.0 - - - -
PWTE_16 - - 16.0 - - - -
| PWTE_17 - - 16.0 - - - -
PWTE_18 - - 16.0 - - - -
| PWTE_19 - - 16.0 - - - -
PWTE_20 - - 16.0 - - - -
WSP ST MICHAEL'S, JACKSON'S ROW, MANCHESTER
November 2017 Project No.: 70010278-411 | Our Ref No.: 70010278-411

Jackson's Row Developments Ltd
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ANNUAL MEAN PM1o CONCENTRATIONS

Receptor 2015 Base 2022 Base 2022 With % of AQAL | Change % of AQO Impact
(ng/m3) (ng/m3) Dev (ug/m?) (ng/m3)

| PWTE_21 = = 16.0 - - - -
| PWTE_22 - - 16.0 - - - -
| PWTE_23 = = 16.0 - - - -
| PWTE_24 - - 16.0 - - - -
| PWTE_25 = = 16.0 - - - -
| PWTE_26 - - 16.0 - - - -
| PWTE_27 = = 16.0 - - - -
| PWTE_28 - - 16.0 - - - -
| PWTE_29 = = 16.0 - - - -
| PWTE_30 - - 16.0 - - - -
| PWTE_31 = = 16.0 - - - -
| PWTE_32 - - 16.0 - - - -
| PWTE_33 = = 16.0 - - - -
| PWTE_34 - - 16.0 - - - -
| PWTE_35 = = 16.0 - - - -
| PWTE_36 - - 16.0 - - - -
| PWTE_37 = = 16.0 - - - -
| PWTE_38 - - 16.0 - - - -
| PWTE_39 = = 16.0 - - - -
| PWTE_40 - - 16.0 - - - -
PWTS 6 : . 16.1 : : : :
PWTS 7 . : 16.1 i : : i
PWTS 8 - : 16.1 : : : :
PWTS 9 . : 16.1 . . . .
PWTS_10 - - 16.1 . . . .
| PWTS_11 - - 16.0 - - - -
| PWTS_12 - - 16.0 - - - -
PWTS_13 - - 16.0 - - - -
| PWTS_14 - - 16.0 - - - -
PWTS_15 - - 16.0 - - - -
PWTS_16 - - 16.0 - - - -
| PWTS_17 - - 16.0 - - - -
PWTS_18 - - 16.0 - - - -
PWTS_19 - - 16.0 - - - -
PWTS_20 - - 16.0 - - - -
| PWTS_21 - - 16.0 - - - -
| PWTS_22 - - 16.0 - - - -
ST MICHAEL'S, JACKSON'S ROW, MANCHESTER WSP
Project No.: 70010278-411 | Our Ref No.: 70010278-411 November 2017
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ANNUAL MEAN PM1o CONCENTRATIONS

Receptor 2015 Base 2022 Base 2022 With % of AQAL | Change % of AQO Impact
(Hg/m®) (Hg/m®) Dev (ug/m®) (Hg/m®)

PWTS_23 - - 16.0 - - - -
| PWTS_24 - - 16.0 - - - -
PWTS 25 - - 16.0 - - - -
PWTS_26 - - 16.0 - - - -
| PWTS_27 - - 16.0 - - - -
| PWTS_28 - - 16.0 - - - -
PWTS_29 - - 16.0 - - - -
PWTS_30 - - 16.0 - - - -
| PWTS_31 - - 16.0 - - - -
| PWTS_32 - - 16.0 - - - -
PWTS_33 - - 16.0 - - - -
| PWTS_34 - - 16.0 - - - -
PWTS_35 - - 16.0 - - - -
PWTS_36 - - 16.0 - - - -
| PWTS_37 - - 16.0 - - - -
PWTS_38 - - 16.0 - - - -
PWTS_39 - - 16.0 - - - -
PWTS_40 - - 16.0 - - - -
PWTW_6 - . 16.1 . . - .
PWTW._7 - . 16.1 : : : :
PWTW_8 - - 16.1 . . - .
PWTW_9 - - 16.1 . . . .
PWTW_10 - . 16.1 : : : :
PWTW_11 - . 16.1 : : : :
| PWTW_12 - - 16.0 - - - -
| PWTW_13 = = 16.0 - - - -
| PWTW_14 - - 16.0 - - - -
| PWTW_15 = = 16.0 - - - -
| PWTW_16 - - 16.0 - - - -
| PWTW_17 = = 16.0 - - - -
| PWTW_18 - - 16.0 - - - -
| PWTW_19 = = 16.0 - - - -
| PWTW_20 - - 16.0 - - - -
| PWTW_21 = = 16.0 - - - -
| PWTW_22 - - 16.0 - - - -
| PWTW_23 = = 16.0 - - - -
| PWTW_24 - - 16.0 - - - -
WSP ST MICHAEL'S, JACKSON'S ROW, MANCHESTER
November 2017 Project No.: 70010278-411 | Our Ref No.: 70010278-411

Jackson's Row Developments Ltd
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ANNUAL MEAN PM1o CONCENTRATIONS

Receptor 2015 Base 2022 Base 2022 With % of AQAL | Change % of AQO Impact
(ng/m3) (ng/m3) Dev (ug/m?) (ng/m3)
| PWTW_25 = = 16.0 - - - -
| PWTW_26 - - 16.0 - - - -
| PWTW_27 = = 16.0 - - - -
| PWTW_28 - - 16.0 - - - -
| PWTW_29 = = 16.0 - - - -
| PWTW_30 - - 16.0 - - - -
| PWTW_31 = = 16.0 - - - -
| PWTW_32 - - 16.0 - - - -
| PWTW_33 = = 16.0 - - - -
| PWTW_34 - - 16.0 - - - -
| PWTW_35 = = 16.0 - - - -
| PWTW_36 - - 16.0 - - - -
| PWTW_37 = = 16.0 - - - -
| PWTW_38 - - 16.0 - - - -
| PWTW_39 = = 16.0 - - - -
| PWTW_40 - - 16.0 - - - -
ST MICHAEL'S, JACKSON'S ROW, MANCHESTER wsp
Project No.: 70010278-411 | Our Ref No.: 70010278-411 November 2017
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TABLE G3 - DAILY PMjo (NO. OF DAYS OF EXCEEDANCE)
DAILY MEAN PM1o (NO. OF DAYS OF EXCEEDANCE)

Receptor

2015 Base (Days)

2022 Base (Days) 2022 With Dev Change
(Days)
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DAILY MEAN PM1o (NO. OF DAYS OF EXCEEDANCE)

Receptor

2015 Base (Days)

2022 Base (Days)

2022 With Dev
(Days)

Change

PENE_3

PENE_4

PENE_5

PESE_0

PESE_1

PESE 2

PESE_3

PESE 4

PESE_5

PESW_0

PESW_1

PESW 2

PESW_3

PESW_4

PESW 5

PWTN_6

PWTN_7

PWTN_8

PWTN_9

PWTN_10

PWTN_11

PWTN_12

PWTN_13

PWTN_14

PWTN_15

PWTN_16

PWTN_17

PWTN_18

PWTN_19

PWTN_20

PWTN_21
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PWTN_36
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DAILY MEAN PM1o (NO. OF DAYS OF EXCEEDANCE)

Receptor

2015 Base (Days)

2022 Base (Days)

2022 With Dev Change
(Days)

PWTN_37

PWTN_38

PWTN_39

PWTN_40

PWTE_6

PWTE_7

PWTE_8

PWTE_9

PWTE_10

PWTE_11

PWTE_12

PWTE_13

PWTE_14

PWTE_15

PWTE_16

PWTE_17

PWTE_18

PWTE_19

PWTE_20

PWTE_21

PWTE_22
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PWTE_26
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PWTE_29
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PWTE_32
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PWTE_34
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PWTE_36

PWTE_37
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PWTE_40
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PWTS 7

PWTS_8

PWTS_9

PWTS_10

PWTS 11

PWTS 12
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DAILY MEAN PM1o (NO. OF DAYS OF EXCEEDANCE)

Receptor

2015 Base (Days)

2022 Base (Days)

2022 With Dev
(Days)

Change

PWTS 13

PWTS_ 14

PWTS_15

PWTS_16

PWTS_17

PWTS_18

PWTS_19

PWTS_20

PWTS 21

PWTS 22

PWTS 23

PWTS 24

PWTS 25

PWTS_26

PWTS_27

PWTS 28

PWTS_29

PWTS_30

PWTS 31

PWTS 32

PWTS_33

PWTS_34

PWTS_35

PWTS_36

PWTS_37

PWTS_38

PWTS_39

PWTS_40

PWTW_6

PWTW_7

PWTW_8

PWTW_9

PWTW_10

PWTW_11

PWTW_12

PWTW_13

PWTW_14

PWTW_15

PWTW_16
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DAILY MEAN PM1o (NO. OF DAYS OF EXCEEDANCE)

Receptor

2015 Base (Days)

2022 Base (Days)

2022 With Dev Change
(Days)

PWTW_24

PWTW_25

PWTW_26

PWTW_27

PWTW_28

PWTW_29

PWTW_30

PWTW_31

PWTW_32

PWTW_33

PWTW_34

PWTW_35

PWTW_36

PWTW_37

PWTW_38

PWTW_39

PWTW_40
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TABLE G4 - ANNUAL MEAN PM, 5 CONCENTRATIONS (ug/m?)
ANNUAL MEAN PM25 CONCENTRATIONS

Receptor 2015 Base 2022 Base 2022 With % of AQAL | Change % of AQO Impact
(ng/m3) (ng/m3) Dev (ug/m?®) (ng/m3)

1 12.7 11.6 11.6 46 0.0 0% Negligible

2 12.7 11.6 11.6 46 0.0 0% Negligible

3 13.1 11.9 11.9 48 0.0 0% Negligible

4 13.0 11.8 11.8 47 0.0 0% Negligible

5 13.3 12.0 12.0 48 0.0 0% Negligible

6 13.3 12.0 12.1 48 0.1 0% Negligible

7 13.3 12.2 12.3 49 0.1 0% Negligible

8 12.6 11.6 11.6 46 0.0 0% Negligible

9 12.9 11.9 12.0 48 0.1 0% Negligible

10 12.3 11.3 11.3 45 0.0 0% Negligible

11 12.2 11.3 11.3 45 0.0 0% Negligible

12 12.9 11.7 11.7 47 0.0 0% Negligible
PWNW_0 - - 11.4 - - - -
PWNW_1 - - 11.4 - - - -
PWNW_2 - - 11.4 - - - -
PWNW_3 - - 11.4 - - - -
PWNW_4 - - 11.3 - - - =
PWNW_5 - - 11.3 - - - -
PWNE_0 - - 11.4 - - - -
PWNE_1 - - 11.4 - - - -
PWNE_2 - - 11.4 - - - -
PWNE_3 - - 11.3 - - - -
PWNE_4 - - 11.3 - - - =
PWNE_5 - - 11.3 - - - -
PWSE_0 - - 11.5 = = = =
PWSE_1 - - 11.4 - - - -
PWSE_2 - - 11.4 - - - -
PWSE_3 - - 11.3 - - - -
PWSE_4 - - 11.3 = = = =
PWSE_5 - - 11.3 - - - -
PWSW_0 - - 11.5 = = = =
PWSW_1 - - 11.4 - - - -
PWSW_2 - - 11.4 - - - -
PWSW_3 - - 11.4 - - - -
PWSW_4 - - 11.3 = = = =
PWSW_5 - - 11.3 - - - -

ST MICHAEL'S, JACKSON'S ROW, MANCHESTER WSP
Project No.: 70010278-411 | Our Ref No.: 70010278-411 November 2017

Jackson's Row Developments Ltd
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ANNUAL MEAN PM25s CONCENTRATIONS

Receptor 2015 Base 2022 Base 2022 With % of AQAL | Change % of AQO Impact
(Hg/m°) (Hg/m°) Dev (ug/m°) (Hg/m°)
PENW_0 - - 11.4 - - - -
PENW_1 - - 11.4 - - - -
PENW_2 - - 11.4 - - - -
PENW_3 - - 11.3 - - - -
PENW_4 - - 11.3 - - - -
PENW_5 - - 11.3 - - - -
PENE_O - - 11.4 - - - -
PENE_1 - - 11.4 - - - -
PENE_2 - - 11.4 - - - -
PENE_3 - - 11.3 - - - -
PENE_4 - - 11.3 - - - -
PENE_5 - - 11.3 - - - -
PESE_O - - 11.4 = = = =
PESE_1 - - 11.4 - - - -
PESE_2 - - 11.4 = = = =
PESE_3 - - 11.3 - - - -
PESE_4 - - 11.3 - - - -
PESE_5 - - 11.3 - - - -
PESW_0 - = 11.4 = = = =
PESW_1 - - 11.4 - - - -
PESW_2 - - 11.4 = = = =
PESW_3 - - 11.3 - - - -
PESW_4 - - 11.3 - - - -
PESW_5 - - 11.3 - - - -
PWTN_6 - - 11.3 - - - -
PWTN_7 - - 11.3 - - - -
PWTN_8 - - 11.3 - - - -
PWTN_9 - - 11.2 - - - -
PWTN_10 - - 11.2 - - - -
PWTN_11 - - 11.2 - - - -
PWTN_12 - - 11.2 - - - -
PWTN_13 - - 11.2 - - - -
PWTN_14 - - 11.2 - - - -
PWTN_15 - - 11.2 - - - -
PWTN_16 - - 11.2 - - - -
PWTN_17 - - 11.2 - - - -
PWTN_18 - - 11.2 - - - -
WSP ST MICHAEL'S, JACKSON'S ROW, MANCHESTER
November 2017 Project No.: 70010278-411 | Our Ref No.: 70010278-411

Jackson's Row Developments Ltd
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ANNUAL MEAN PM25s CONCENTRATIONS

Receptor 2015 Base 2022 Base 2022 With % of AQAL | Change % of AQO Impact
(Hg/m®) (Hg/m®) Dev (ug/m®) (Hg/m®)
PWTN_19 - - 11.2 - - - -
PWTN_20 - - 11.2 - - - -
PWTN_21 - - 11.2 - - - -
PWTN_22 - - 11.2 - - - -
PWTN_23 - - 11.2 - - - -
PWTN_24 - - 11.2 - - - -
PWTN_25 - - 11.2 - - - -
PWTN_26 - - 11.2 - - - -
PWTN_27 - - 11.2 - - - -
PWTN_28 - - 11.2 - - - -
PWTN_29 - - 11.2 - - - -
PWTN_30 - - 11.2 - - - -
PWTN_31 - - 11.2 - - - -
PWTN_32 - - 11.2 - - - -
PWTN_33 - - 11.2 - - - -
PWTN_34 - - 11.2 - - - -
PWTN_35 - - 11.2 - - - -
PWTN_36 - - 11.2 - - - -
PWTN_37 - - 11.2 - - - -
PWTN_38 - - 11.2 - - - -
PWTN_39 - - 11.2 - - - -
PWTN_40 - - 11.2 - - - -
PWTE_6 - - 11.3 - - - -
PWTE_7 - - 11.3 - - - -
PWTE_8 - - 11.3 - - - -
PWTE_9 - - 11.2 - - - -
PWTE_10 - - 11.2 - - - -
PWTE_11 - - 11.2 - - - -
PWTE_12 - - 11.2 - - - -
PWTE_13 - - 11.2 - - - -
PWTE_14 - - 11.2 - - - -
PWTE_15 - - 11.2 - - - -
PWTE_16 - - 11.2 - - - -
PWTE_17 - - 11.2 - - - -
PWTE_18 - - 11.2 - - - -
PWTE_19 - - 11.2 - - - -
PWTE_20 - - 11.2 - - - -
ST MICHAEL'S, JACKSON'S ROW, MANCHESTER WSP
Project No.: 70010278-411 | Our Ref No.: 70010278-411 November 2017
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ANNUAL MEAN PM25s CONCENTRATIONS

Receptor 2015 Base 2022 Base 2022 With % of AQAL | Change % of AQO Impact
(Hg/m°) (Hg/m°) Dev (ug/m°) (Hg/m°)
PWTE_21 - - 11.2 - - - -
PWTE_22 - - 11.2 - - - -
PWTE_23 - - 11.2 - - - -
PWTE_24 - - 11.2 - - - -
PWTE_25 - - 11.2 - - - -
PWTE_26 - - 11.2 - - - -
PWTE_27 - - 11.2 - - - -
PWTE_28 - - 11.2 - - - -
PWTE_29 - - 11.2 - - - -
PWTE_30 - - 11.2 - - - -
PWTE_31 - - 11.2 - - - -
PWTE_32 - - 11.2 - - - -
PWTE_33 - - 11.2 - - - -
PWTE_34 - - 11.2 - - - -
PWTE_35 - - 11.2 - - - -
PWTE_36 - - 11.2 - - - -
PWTE_37 - - 11.2 - - - -
PWTE_38 - - 11.2 - - - -
PWTE_39 - - 11.2 - - - -
PWTE_40 - - 11.2 - - - -
PWTS_6 - = 11.3 = = S S
PWTS_7 - - 11.3 - - - -
PWTS_8 - - 11.2 = = . =
PWTS_9 - - 11.2 - - - -
PWTS_10 - = 11.2 = = = S
PWTS_11 - - 11.2 - - - -
PWTS_12 - - 11.2 - - - -
PWTS_13 - - 11.2 - - - -
PWTS_14 - - 11.2 - - - -
PWTS_15 - - 11.2 - - - -
PWTS_16 - = 11.2 = = = S
PWTS_17 - - 11.2 - - - -
PWTS_18 - - 11.2 = = . =
PWTS_19 - - 11.2 - - - -
PWTS_20 - = 11.2 = = = S
PWTS_21 - - 11.2 - - - -
PWTS_22 - - 11.2 = . . =
WSP ST MICHAEL'S, JACKSON'S ROW, MANCHESTER
November 2017 Project No.: 70010278-411 | Our Ref No.: 70010278-411

Jackson's Row Developments Ltd



\\\I)

ANNUAL MEAN PM25s CONCENTRATIONS

Receptor 2015 Base 2022 Base 2022 With % of AQAL | Change % of AQO Impact
(Hg/m®) (Hg/m®) Dev (ug/m®) (Hg/m®)
PWTS_23 - - 11.2 - - - -
PWTS_24 - - 11.2 - - - -
PWTS_25 - - 11.2 - - - -
PWTS 26 - - 11.2 - = . .
PWTS_27 - - 11.2 - - - -
PWTS 28 - - 11.2 . = = =
PWTS_29 - - 11.2 - - - -
PWTS_30 - - 11.2 . = = =
PWTS_31 - - 11.2 - - - -
PWTS 32 - - 11.2 - . . .
PWTS_33 - - 11.2 - - - -
PWTS_34 - - 11.2 - - - -
PWTS_35 - - 11.2 - - - -
PWTS_36 - - 11.2 - = . .
PWTS_37 - - 11.2 - - - -
PWTS_38 - - 11.2 . = = =
PWTS_39 - - 11.2 - - - -
PWTS_40 - - 11.2 . = = =
PWTW_6 - - 11.3 - - - -
PWTW_7 - - 11.3 - - - -
PWTW_8 - - 11.3 - - - -
PWTW_9 - - 11.2 . . . .
PWTW_10 - - 11.2 - - - -
PWTW_11 - - 11.2 - - - -
PWTW_12 - - 11.2 - - - -
PWTW_13 - - 11.2 - - - -
PWTW_14 - - 11.2 - - - -
PWTW_15 - - 11.2 - - - -
PWTW_16 - - 11.2 - - - -
PWTW_17 - - 11.2 - - - -
PWTW_18 - - 11.2 - - - -
PWTW_19 - - 11.2 - - - -
PWTW_20 - - 11.2 - - - -
PWTW_21 - - 11.2 - - - -
PWTW_22 - - 11.2 - - - -
PWTW_23 - - 11.2 . = = =
PWTW_24 - - 11.2 - - - -
ST MICHAEL'S, JACKSON'S ROW, MANCHESTER WSP
Project No.: 70010278-411 | Our Ref No.: 70010278-411 November 2017
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ANNUAL MEAN PM25s CONCENTRATIONS

Receptor 2015 Base 2022 Base 2022 With % of AQAL | Change % of AQO Impact
(Hg/m°) (Hg/m°) Dev (ug/m°) (Hg/m°)
PWTW_25 - = 11.2 = = = S
PWTW_26 - - 11.2 - - - -
PWTW_27 - - 11.2 - - - -
PWTW_28 - - 11.2 - - - -
PWTW_29 - = 11.2 = = = S
PWTW_30 - - 11.2 - - - -
PWTW_31 - - 11.2 - - - -
PWTW_32 - - 11.2 - - - -
PWTW_33 - = 11.2 = = = S
PWTW_34 - - 11.2 - - - -
PWTW_35 - = 11.2 = = = S
PWTW_36 - - 11.2 - - - -
PWTW_37 - - 11.2 - - - -
PWTW_38 - - 11.2 - - - -
PWTW_39 - = 11.2 = = = S
PWTW_40 - - 11.2 - - - -
WSP ST MICHAEL'S, JACKSON'S ROW, MANCHESTER
November 2017 Project No.: 70010278-411 | Our Ref No.: 70010278-411

Jackson's Row Developments Ltd
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	1 INTRODUCTION
	1 INTRODUCTION
	1.1.1 WSP | Parsons Brinkerhoff (WSP | PB) was instructed to conduct an Ecological Constraints Appraisal (referred to as a Biodiversity Assessment) on a parcel of land located on Jackson’s Row. The Site is located in central Manchester, north of the A57 (M) (National Grid Reference SJ83663 98054) (herein referred to as the ‘Site’) prior to the proposed construction of a mixed use development (hereafter referred to as the ‘Proposed Scheme). The Site boundary is shown in Figure 1 - Site Location Plan.
	1.1.2 During the initial survey potential features for roosting bats were noted on the outside of one of the buildings.  Therefore an internal inspection plus roost surveys have been undertaken in 2016.

	1.2 SITE DESCRIPTION AND PROPOSED DEVELOPMENT
	1.2.1 The Site comprises of a number of buildings between Jackson’s Row and Bootle Street, Greater Manchester. It is within an area of predominantly commercial properties. Rochdale Canal and the River Irwell are located approximately 0.5km from the Site boundary.
	1.2.2 Within the Site boundary habitats include hardstanding, buildings, ornamental scrub and scattered trees.
	1.2.3 The Proposed Scheme is for two buildings comprising residential dwellings, a hotel, a synagogue, a number of restaurants and bars and office spaces. In addition, it also includes public realm areas, revised access, car parking, landscaping and pedestrian routes through the Site. The Site area comprises 0.56 ha.

	1.3 SCOPE OF WORKS
	1.3.1 The objectives of the initial biodiversity assessment are to set out the following:
	1.3.2 The updated assessment follows the further bat surveys.


	2 METHODOLOGY
	2.1 DESKTOP ASSESSMENT
	2.1.1 A desktop assessment was carried out in accordance with the Chartered Institute of Ecology and Environmental Management (CIEEM) ‘Guidelines for Preliminary Ecological Appraisal’ (2013). Records of any protected or notable species, habitats and designated nature conservation sites within a 2 km radius of the Site were obtained and reviewed. This radius was extended to 5 km for bats, as recommended by best practice guidelines (Hundt, 2012) and 10 km for International and European level conservation sites including Special Areas of Conservation (SAC), Special Protection Areas (SPA) and Wetlands of International Importance (Ramsar).
	2.1.2 The following organisations were contacted regarding records held for protected and/or notable species:
	2.1.3 Additional information on sites of nature conservation interest was obtained from:

	2.2 WALKOVER SURVEY
	2.2.1 An Ecological Constraints Appraisal is a broad inspection which identifies habitat types present at the Site and evaluates their potential to support protected or notable species. A Site walkover was undertaken on 15th October 2015 by Principal Ecologist Dawn Phythian MCIEEM CEnv, from the publically accessible areas of Site. The habitats within the Site boundary were identified in accordance with the Joint Nature Conservation Committee (JNCC) Phase 1 survey methodology (JNCC, 2010) and notes were taken on any features of interest. The habitats recorded at the Site were also assessed for their potential to support protected or notable species following Chartered Institute of Ecology and Environmental Management guidance (CIEEM, 2013).
	2.2.2 Any field signs of legally protected or priority species were noted and where no field signs were present an assessment was made of whether any protected or priority species were likely to be present. Features of ecological interest or evidence of protected species were recorded as Target Notes (see Appendix A).
	2.2.3 The buildings and trees on Site were examined to determine if they offered suitable roosting potential for bats. These were then categorised and further surveys were recommended on the bat potential rating of the feature as described within Appendix B (as modified from Hundt, 2012).
	2.2.4 The surveys also looked for the presence of common invasive species such as Japanese knotweed Fallopia japonica, giant hogweed Heracleum mantegazzianum and Himalayan balsam Impatiens glandulifera.

	2.3 BAT SURVEYS
	2.3.1 Following the initial assessment, bat surveys were undertaken of the buildings on Site to investigate the potential of the buildings to support roosting bats. This included internal and external inspections of the buildings and emergence survey on the public house.
	ROOST SURVEYS

	2.3.2 The features present on the outside of the public house were identified as having moderate potential to support roosting bats and as such two bat roost surveys were undertaken, in accordance with current professional guidelines (Collins, 2016). These emergence surveys were undertaken from 15 minutes before until 2 hours after dusk.
	BUILDING SURVEYS

	2.3.3 The buildings were accessed where safe to do so and externally surveyed from the ground. Surveys focused on roof space (from visual assessment only), and features on the inside and outside of windows. An endoscope was used to investigate any cavities. Signs of bat use searched for include:

	2.4 LIMITATIONS TO THE ASSESSMENT
	2.4.1 An Ecological Constraints Appraisal does not comprise a full botanical assessment of all species present within a Site; therefore species lists are indicative only. Similarly, plant species are not as easily identifiable within areas of short/low mown grassland habitats. The list of species identified at the Site is therefore unlikely to be comprehensive; however it provides a broad overview of the habitat types and their ecological value.
	2.4.2 The Site was assessed from accessible areas only and the internal courtyard, and sample areas of the roof were viewed on the police training centre (including views of the roofs of the other buildings). However, due to the fact that no information on asbestos was available, the small roof space in the public house was viewed from the loft hatch only and the cellar was not entered.
	2.4.3 Only emergence surveys were undertaken, not dawn surveys on the public house, due to safety reasons. Surveys were not commissioned until late in the bat activity season 2016 and as such surveys were spaced out as far as possible for that section of the season only. Given the features identified are likely only to support small roosts with no access available to large cavities, this is not deemed to be a significant constraint.
	2.4.4 The baseline conditions described in this report are accurate at the time at which the survey was undertaken. Should considerable time pass (e.g. 2+ years) and/or conditions/land-use on the Site change prior to the commencement of works, it is recommended that an update survey is undertaken.


	3 RESULTS
	3.1 DESKTOP ASSESSMENT
	3.1.1 Data older than 10 years has been excluded from the protected species summary as this data is unlikely to provide accurate representation of the species within the study area.
	NATURE CONSERVATION SITES
	3.1.2 Rochdale Canal Special Area of Conservation (SAC) and Site of Special Scientific Interest is located approximately 6.06 km north east from the Site boundary. The JNCC qualifies this site for protection due to the presence of a significant population of the European Protected Species (EPS) floating water-plantain Luronium natans in a botanically diverse waterplant community which also supports a wide range of pondweeds Potamogeton spp. This population of Luronium is representative of the formerly more widespread canal populations of north-west England.
	3.1.3 There are no other statutory designated sites located within 2 km of the Site.
	3.1.4 There are three Sites of Biological Interest (SBIs) located within 2 km of the Site boundary. SBIs are areas designated for protection due to their significant wildlife value and are of county-wide importance.
	3.1.5 The Rochdale Canal (Stott’s Lane Ducie Street Basin) and the Ashton Canal are both designated as SBI’s and are located approximately 1.44 km north-east and 1.20 km east from the Site boundary, respectively. The Rochdale Canal is designated for protection for its floating water plantain population.  It is also of note that certain stretches support white-clawed crayfish Austropotamobius pallipes, which has full legal protection and American pondweed Potamogeton epihydrus, a Red Data Book species. In addition, certain stretches of the Ashton Canal also support floating water plantain and the nationally scarce grasswrack pondweed Potamogeton compressus; both are UK Biodiversity Priority Species and are designated as Species of Principal Importance under Section 41 (England) of the Natural Environment and Rural Communities (NERC) Act 2006. The River Irwell SBI is located 1.28 km north-west from the Site boundary is recognised for its distinctive aquatic species composition.
	3.1.6 There are no connecting features between the described non statutory sites and the Site.
	3.1.7 GMEU provided the following records of protected and notable species.
	Birds
	Lapwing  Vanellus vanellus
	SJ827981
	01/06/2012
	0.85 km west
	(
	Lesser redpoll  Carduelis cabaret
	SJ823989
	27/01/2011
	1.57 km north west
	(
	Skylark  Alauda arvensis
	SJ82809803
	25/05/2012
	0.82 km west
	(
	House sparrow  Passer domesticus
	SJ82499901
	16/03/2014
	1.48 km north west
	(
	Dunnock  Prunella modularis
	SJ83309839
	20/02/2014
	0.46 km north west
	(
	Peregrine falcon  Falco peregrinus
	SJ823989
	11/09/2010
	1.57 km north west
	(
	Song thrush Turdus philomelos
	SJ82899803
	01/04/2014
	0.72 km west
	(
	Little ringed plover  Charadrius dubius
	SJ82779811
	17/05/2011
	0.85 km west
	(
	Kingfisher  Alcedo atthis
	SJ838976
	01/02/2013
	0.39 km south east
	(
	Bullfinch Pyrrhula pyrrhula
	SJ82859800
	22/04/2014
	0.76 km west
	(
	Starling Sturnus vulgaris
	0.74 km west
	(
	Black redstart  Phoenicurus ochruros
	(
	Mammals
	West European Hedgehog Erinaceus europaeus
	SJ845972
	16/01/2013
	1.1 km south east
	(
	Badger Meles meles
	0.52 km south east
	(
	Amphibians/Reptiles
	Common toad Bufo bufo
	1.47 km north west
	(
	3.1.8 GMEU provided recent records of the following bat species within 5km of the Site boundary:
	SJ83239773
	15/08/2012
	0.47 km south west
	SJ82849793
	26/06/2013
	0.78 km south west
	SJ83729744
	05/06/2008
	0.54 km south
	SD798008
	13/07/2006
	4.70 km north west
	SJ87059697
	04/07/2011
	3.47 km south east
	SJ82849793
	20/06/2013
	0.79 km west
	3.1.9 One record of unknown Noctule Nyctalus noctula species was also recorded, but location data provided was not full.
	3.1.10 Habitats and species listed under the Greater Manchester Biodiversity Action Plan (BAP) which may be relevant to the Site include:

	3.2 ECOLOGICAL CONSTRAINTS APPRAISAL
	3.2.1 The habitats present on Site consist of buildings, hardstanding, ornamental shrubs and immature trees. Overall the habitats on Site are considered to be of minimal ecological value.
	PROTECTED SPECIES
	BREEDING BIRDS

	3.2.2 The Site contained a small number of ornamental hawthorn Crataegus orientalis trees; however these were identified to have limited potential to support breeding birds and are therefore not considered to pose a constraint to the Proposed Development.
	3.2.3 It should be noted that the nationally protected black redstart has been known to breed in central Manchester over recent years, and species records returned from the data search show that this species has been recorded less than 1 km from the Site boundary. The walk over survey was undertaken in autumn,  these birds are summer migrants, and as such would not be expected to be present on Site at this time. The Site contained a number of flat roofs but with little vegetation and foraging habitat and therefore the Site is of low potential for these birds. The Greater Manchester Biodiversity Action Plan (BAP) has a Species Action Plan for this species and it is recommended that design plans include for green roofs and buildings to take this species into account.
	BATS

	3.2.4 Three buildings on Site were assessed for their potential to support roosting bats, and a summary of features identified during building inspections can be found within Table 3-3 below and exact locations detailed in Figure 2. Full descriptions of features identified during the building inspections are included below.
	Building A
	This building is a synagogue. It has three levels with a flat roof and an overlapping felt edge. The building also has metal windows and metal roof single storey small rear extension.
	Small gaps were noted on the felt roof overlap at both the front and back of the building. These gaps are small and are against a flat concrete slab with no access to a cavity.
	The roof was viewed.
	Small gaps were noted on the felt roof overlap at both the front and back of the building. These gaps are small and are against a flat concrete slab with no access to a cavity.The roof was viewed. Anecdotal evidence provided by the Site caretaker indicated that bats have been seen in vicinity of this area in previous years.
	Negligible
	Building B
	The Sir Ralph Abercromby public house is of a Victorian build, predominately constructed of brick with a multi-levelled pitched and tilled roof, wooden sash windows and a single storey flat roof extension to rear. One area within the roof was flat.
	Features are:
	 Gaps in and adjacent to wooden sash windows balcony on three windows. (moderate potential);
	 wooden soffit boxes with small gaps noted on upper balcony (low potential);
	  brickwork on the chimney had some damage and missing mortar (low potential);
	 lifted flashing on roof (low potential); and
	Features are:Gaps in and adjacent to wooden sash windows balcony on three windows. (moderate potential); wooden soffit boxes with small gaps noted on upper balcony (low potential); brickwork on the chimney had some damage and missing mortar (low potential);lifted flashing on roof (low potential); andLifted tiles and ridge tile gaps on roof (low- moderate potential).
	Moderate
	Building C
	This building was once used as a police station and is constructed of brick with stone frontage. It is multiple stories with a flat roof and visible concrete lip. The brick and mortar were generally considered to be in good condition and no gaps were identified around the PVC windows.
	No features on the building could be seen from the external inspection.
	Possible features could have been present on the roof and within the courtyard however due to visual restrictions; this structure could not be thoroughly assessed.
	No features on the building could be seen from the external inspection.Possible features could have been present on the roof and within the courtyard however due to visual restrictions; this structure could not be thoroughly assessed.
	Negligible
	Negligible
	Negligible
	Negligible
	Building A




	3.2.5 This building was found to have no roof space and a flat roof. The potential gaps on the outside of the building did not have access to potential cavities and as such was deemed to have negligible features.
	3.2.5 This building was found to have no roof space and a flat roof. The potential gaps on the outside of the building did not have access to potential cavities and as such was deemed to have negligible features.
	3.2.5 This building was found to have no roof space and a flat roof. The potential gaps on the outside of the building did not have access to potential cavities and as such was deemed to have negligible features.
	3.2.5 This building was found to have no roof space and a flat roof. The potential gaps on the outside of the building did not have access to potential cavities and as such was deemed to have negligible features.
	Building B




	3.2.6 Building B has features of moderate potential on the outside of the building, two surveys in line with current guidance were undertaken, dusk surveys were undertaken due to the location of the Site in the city centre and the worry of security. No emergence was observed. However, activity from a small number of bats was observed, generally feeding over the vegetation on Site.
	3.2.7 The building is a brick two and three storey structure. The third storey rooms are built into the room space leaving approximate 1 foot of space above the ceilings. A single roof light was seen at this level. The second storey had a small loft space, views into this were achieved and it was noted that the roof had modern breathable membrane under the tiles and had been relined relatively recently. There was no light visible in the roof and therefore it was considered that no gaps are present in the membrane which could allow access into the cavity by roosting bats. As such with no loft space on the third floor and no access to any internal loft space in second floor section, the potential for roosting bats within the buildings roofs is limited to under the external roofing tiles. The breathable roof membrane reduces the value of the roof for bats as its fibrous nature traps bats within it. This makes the internal space in the roof unsuitable for roosting bats.
	3.2.8 The windows are, on the whole, original sash windows, some had internal secondary glazing, and there were a few newer wooden frames. All the frames were in good order on the inside and had been painted with no visible entrances on any of the windows on the inside or visible on the outside apart from one. One window at the back of the property had a hole where the sill was damaged. This gave internal access to the room, however on inspection using an endoscope no access to the outside of the building could be found.
	3.2.9 The small window facing out to the roof terrace has a hole at the top of the window within the mortar between the frame and the wall. This gives access to the wall cavity and during an endoscope inspection it was concluded that the feature extended approximately 30cm up and 50cm to the left of the opening. However, fill was present in terms of mortar and material and no signs of bat use were noted. The window is covered in a metal grate of vertical bars approximately 10cm apart and as such would impede bats finding the feature and reduce the likelihood of use.
	3.2.9 The small window facing out to the roof terrace has a hole at the top of the window within the mortar between the frame and the wall. This gives access to the wall cavity and during an endoscope inspection it was concluded that the feature extended approximately 30cm up and 50cm to the left of the opening. However, fill was present in terms of mortar and material and no signs of bat use were noted. The window is covered in a metal grate of vertical bars approximately 10cm apart and as such would impede bats finding the feature and reduce the likelihood of use.
	3.2.9 The small window facing out to the roof terrace has a hole at the top of the window within the mortar between the frame and the wall. This gives access to the wall cavity and during an endoscope inspection it was concluded that the feature extended approximately 30cm up and 50cm to the left of the opening. However, fill was present in terms of mortar and material and no signs of bat use were noted. The window is covered in a metal grate of vertical bars approximately 10cm apart and as such would impede bats finding the feature and reduce the likelihood of use.
	3.2.9 The small window facing out to the roof terrace has a hole at the top of the window within the mortar between the frame and the wall. This gives access to the wall cavity and during an endoscope inspection it was concluded that the feature extended approximately 30cm up and 50cm to the left of the opening. However, fill was present in terms of mortar and material and no signs of bat use were noted. The window is covered in a metal grate of vertical bars approximately 10cm apart and as such would impede bats finding the feature and reduce the likelihood of use.
	Building C




	3.2.10 The building is stone fronted with metal windows and the facade was, on the whole, very neat with no visible gaps around the windows or roofline. The brickwork within the courtyard contains holes as a result of the recent removal of a lean-to structure, these did not appear to open to the wall cavity and as the holes were under 5 months old, they are considered unlikely to be used by roosting bats. The building internally has been salvaged for internal fixtures and there are no usable features. The roof is flat with an external pillar, it is in a good order and no features for bats were noted. As such this building is of negligible value for roosting bats
	INVASIVE SPECIES

	3.2.11 An established stand of small leaved cotoneaster Cotoneaster microphyllus was identified in the centre of the Site (see Appendix A – TN2).
	OTHER SPECIES

	3.2.12 No other habitats with potential for protected species were identified on Site and therefore it was considered unlikely that other protected species pose a constraint to the Proposed Scheme.


	4 DISCUSSION AND RECOMMENDATIONS
	4.1 NATURE CONSERVATION SITES
	4.1.1 The Site does not share any contiguous or complimentary habitat with the SAC which has been identified within 10km of it. The SAC’s primary classification is for its aquatic vegetation community. Given there are no waterbodies on Site, the distance from the Site boundary and the lack of direct connectivity, it is not expected that the proposed work on Site will impact on the SAC. Therefore it is possible to exclude the risk of likely significant effects upon it and no further assessment is required. No other statutory or non-statutory sites are likely to be directly or indirectly impacted upon from the Proposed Scheme due to the spatial separation and lack of connectivity between them and the Site.

	4.2 HABITATS
	4.2.1 The Site is dominated by man-made habitats such as buildings and hardstanding. There are limited areas of semi-natural habitat present including ornamental shrubs and scattered trees. Such habitats are considered to be common within the local context and unlikely to be of significant value for any protected or notable species.

	4.3 PROTECTED SPECIES
	4.3.1 No evidence of protected or notable species was recorded during the survey. However the trees and hedgerow on Site have potential to support nesting birds during the breeding bird season, albeit limited and the Proposed Scheme is therefore unlikely to have a significant effect on breeding birds.
	4.3.2 Buildings and trees on Site were assessed for their potential to support roosting bats. Some features were identified on building B as having moderate potential for bats. Following a building inspection there are still some features suitable for roosting bats but no signs of potential bat presence were identified during the internal inspection, nor was a large potential cavity found in which maternity or other important roost could be supported.
	4.3.3 As a result of the assessment of moderate potential for building B, two emergence surveys were undertaken in accordance with guidelines (Collins, 2016), during which no bat emergences was seen. Therefore a conclusion of likely absence of roosting bats within building B was concluded.
	4.3.4 Buildings A and C were not found to have any features of suitability to support roosting bats.

	4.4 RECOMMENDATIONS
	BATS
	4.4.1 The initial assessment undertaken in 2015 highlighted the need for further bat surveys, these have now been completed. No further surveys for bats are recommended at this time. Should building B be demolished or subject to significant refurbishment, then a pre-start demolition check would be recommended as a precaution to ensure that the features identified on the building had not begun to be used by bats in the intervening time period.
	BIRDS
	4.4.2 Given the Site has limited food sources for black redstart; it is not recommended that surveys for this species are undertaken at this time. No other ecological surveys for birds are required given the current ecological records received for the Site.
	4.4.3 All wild birds are afforded partial protection under Section 1 of the WCA 1981 (as amended), making it an offence, amongst other things, to intentionally or recklessly kill, injure or take a wild bird; take or destroy its eggs; and/or to take, damage, destroy, interfere with or obstruct access to its nest whilst it is in use or being built.
	4.4.4 The clearance of the buildings together with any trees and scrub should ideally be carried out outside the bird breeding season i.e. between October and February. If these are to be removed during the bird breeding season (generally considered to be from March-September) then they should be checked to confirm the absence of nesting birds by a suitably qualified ecologist prior to removal. Where nesting birds are encountered, the ecologist should advise on an appropriate buffer to be established within which no works would be conducted until the young have fledged the nest.
	INVASIVE SPECIES

	4.4.5 An established stand of small-leaved cotoneaster was identified in the centre of the Site (See Appendix A – TN1). Works should be timed so as to minimise the spread of these species, by working outside of the flowering / seeding periods. Should any of the works directly impact the invasive species, these plants will need to be managed appropriately. Cotoneaster should be removed out of flower when displaying no berries, before being chipped and removed from the Site. Cotoneaster plants spread via the berries, which are on the plant during the autumn and winter months. Therefore if this plant is removed or disturbed during the time when the berries are present this could cause the plant to spread. If necessary, removal of this plant should occur during the spring (April – May).
	ECOLOGICAL ENHANCEMENT

	4.4.6 The National Planning Policy Framework (NPPF) and Natural Environment and Rural Communities (NERC) Act 2006 place a duty upon public bodies, including planning authorities in England and Wales to promote and enhance biodiversity in all of their functions. Habitats and species of value will therefore need to be considered within the development and landscaping design process.
	4.4.7 The results of this initial biodiversity assessment suggest that the following should be considered during the early scheme design  to minimise potentially adverse ecological effects and realise opportunities to enhance biodiversity:


	5 CONCLUSION
	5 CONCLUSION
	5.1.1 The Ecological Assessment updated in October 2015 noted that the buildings on Site have some potential for roosting bats and breeding birds. In addition an invasive plant species was identified on the Site.
	5.1.2 Further surveys were undertaken to investigate the potential use of the buildings for bats. Buildings A and C were not found to contain any visible features for bats. Building B has visible features, however likely absence is concluded for these features following emergence surveys and an internal inspection.
	5.1.3 The buildings roofs and the vegetation on Site have some potential to support nesting birds and therefore should be removed outside the nesting season (commonly taken to be March to September inclusive). It is considered unlikely that the Proposed Scheme will impact on protected/notable species or local conservation sites as identified in the study.
	5.1.4 There is opportunity within the building design plans to provide valuable wildlife habitats within the proposed green spaces as included within the proposed design, including suitable provisions for the locally highlighted black redstart.
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	1 INTRODUCTION
	1 INTRODUCTION
	1.1.1 WSP | Parsons Brinkerhoff (WSP | PB) was instructed to conduct an Ecological Constraints Appraisal (referred to as a Biodiversity Assessment) on a parcel of land located on Jackson’s Row. The Site is located in central Manchester, north of the A57 (M) (National Grid Reference SJ83663 98054) (herein referred to as the ‘Site’) prior to the proposed construction of a mixed use development (hereafter referred to as the ‘Proposed Scheme). The Site boundary is shown in Figure 1 - Site Location Plan.
	1.1.2 During the initial survey potential features for roosting bats were noted on the outside of one of the buildings.  Therefore an internal inspection plus roost surveys have been undertaken in 2016.

	1.2 SITE DESCRIPTION AND PROPOSED DEVELOPMENT
	1.2.1 The Site comprises of a number of buildings between Jackson’s Row and Bootle Street, Greater Manchester. It is within an area of predominantly commercial properties. Rochdale Canal and the River Irwell are located approximately 0.5km from the Site boundary.
	1.2.2 Within the Site boundary habitats include hardstanding, buildings, ornamental scrub and scattered trees.
	1.2.3 The Proposed Scheme is for two buildings comprising residential dwellings, a hotel, a synagogue, a number of restaurants and bars and office spaces. In addition, it also includes public realm areas, revised access, car parking, landscaping and pedestrian routes through the Site. The Site area comprises 0.56 ha.

	1.3 SCOPE OF WORKS
	1.3.1 The objectives of the initial biodiversity assessment are to set out the following:
	1.3.2 The updated assessment follows the further bat surveys.


	2 METHODOLOGY
	2.1 DESKTOP ASSESSMENT
	2.1.1 A desktop assessment was carried out in accordance with the Chartered Institute of Ecology and Environmental Management (CIEEM) ‘Guidelines for Preliminary Ecological Appraisal’ (2013). Records of any protected or notable species, habitats and designated nature conservation sites within a 2 km radius of the Site were obtained and reviewed. This radius was extended to 5 km for bats, as recommended by best practice guidelines (Hundt, 2012) and 10 km for International and European level conservation sites including Special Areas of Conservation (SAC), Special Protection Areas (SPA) and Wetlands of International Importance (Ramsar).
	2.1.2 The following organisations were contacted regarding records held for protected and/or notable species:
	2.1.3 Additional information on sites of nature conservation interest was obtained from:

	2.2 WALKOVER SURVEY
	2.2.1 An Ecological Constraints Appraisal is a broad inspection which identifies habitat types present at the Site and evaluates their potential to support protected or notable species. A Site walkover was undertaken on 15th October 2015 by Principal Ecologist Dawn Phythian MCIEEM CEnv, from the publically accessible areas of Site. The habitats within the Site boundary were identified in accordance with the Joint Nature Conservation Committee (JNCC) Phase 1 survey methodology (JNCC, 2010) and notes were taken on any features of interest. The habitats recorded at the Site were also assessed for their potential to support protected or notable species following Chartered Institute of Ecology and Environmental Management guidance (CIEEM, 2013).
	2.2.2 Any field signs of legally protected or priority species were noted and where no field signs were present an assessment was made of whether any protected or priority species were likely to be present. Features of ecological interest or evidence of protected species were recorded as Target Notes (see Appendix A).
	2.2.3 The buildings and trees on Site were examined to determine if they offered suitable roosting potential for bats. These were then categorised and further surveys were recommended on the bat potential rating of the feature as described within Appendix B (as modified from Hundt, 2012).
	2.2.4 The surveys also looked for the presence of common invasive species such as Japanese knotweed Fallopia japonica, giant hogweed Heracleum mantegazzianum and Himalayan balsam Impatiens glandulifera.

	2.3 BAT SURVEYS
	2.3.1 Following the initial assessment, bat surveys were undertaken of the buildings on Site to investigate the potential of the buildings to support roosting bats. This included internal and external inspections of the buildings and emergence survey on the public house.
	ROOST SURVEYS

	2.3.2 The features present on the outside of the public house were identified as having moderate potential to support roosting bats and as such two bat roost surveys were undertaken, in accordance with current professional guidelines (Collins, 2016). These emergence surveys were undertaken from 15 minutes before until 2 hours after dusk.
	BUILDING SURVEYS

	2.3.3 The buildings were accessed where safe to do so and externally surveyed from the ground. Surveys focused on roof space (from visual assessment only), and features on the inside and outside of windows. An endoscope was used to investigate any cavities. Signs of bat use searched for include:

	2.4 LIMITATIONS TO THE ASSESSMENT
	2.4.1 An Ecological Constraints Appraisal does not comprise a full botanical assessment of all species present within a Site; therefore species lists are indicative only. Similarly, plant species are not as easily identifiable within areas of short/low mown grassland habitats. The list of species identified at the Site is therefore unlikely to be comprehensive; however it provides a broad overview of the habitat types and their ecological value.
	2.4.2 The Site was assessed from accessible areas only and the internal courtyard, and sample areas of the roof were viewed on the police training centre (including views of the roofs of the other buildings). However, due to the fact that no information on asbestos was available, the small roof space in the public house was viewed from the loft hatch only and the cellar was not entered.
	2.4.3 Only emergence surveys were undertaken, not dawn surveys on the public house, due to safety reasons. Surveys were not commissioned until late in the bat activity season 2016 and as such surveys were spaced out as far as possible for that section of the season only. Given the features identified are likely only to support small roosts with no access available to large cavities, this is not deemed to be a significant constraint.
	2.4.4 The baseline conditions described in this report are accurate at the time at which the survey was undertaken. Should considerable time pass (e.g. 2+ years) and/or conditions/land-use on the Site change prior to the commencement of works, it is recommended that an update survey is undertaken.


	3 RESULTS
	3.1 DESKTOP ASSESSMENT
	3.1.1 Data older than 10 years has been excluded from the protected species summary as this data is unlikely to provide accurate representation of the species within the study area.
	NATURE CONSERVATION SITES
	3.1.2 Rochdale Canal Special Area of Conservation (SAC) and Site of Special Scientific Interest is located approximately 6.06 km north east from the Site boundary. The JNCC qualifies this site for protection due to the presence of a significant population of the European Protected Species (EPS) floating water-plantain Luronium natans in a botanically diverse waterplant community which also supports a wide range of pondweeds Potamogeton spp. This population of Luronium is representative of the formerly more widespread canal populations of north-west England.
	3.1.3 There are no other statutory designated sites located within 2 km of the Site.
	3.1.4 There are three Sites of Biological Interest (SBIs) located within 2 km of the Site boundary. SBIs are areas designated for protection due to their significant wildlife value and are of county-wide importance.
	3.1.5 The Rochdale Canal (Stott’s Lane Ducie Street Basin) and the Ashton Canal are both designated as SBI’s and are located approximately 1.44 km north-east and 1.20 km east from the Site boundary, respectively. The Rochdale Canal is designated for protection for its floating water plantain population.  It is also of note that certain stretches support white-clawed crayfish Austropotamobius pallipes, which has full legal protection and American pondweed Potamogeton epihydrus, a Red Data Book species. In addition, certain stretches of the Ashton Canal also support floating water plantain and the nationally scarce grasswrack pondweed Potamogeton compressus; both are UK Biodiversity Priority Species and are designated as Species of Principal Importance under Section 41 (England) of the Natural Environment and Rural Communities (NERC) Act 2006. The River Irwell SBI is located 1.28 km north-west from the Site boundary is recognised for its distinctive aquatic species composition.
	3.1.6 There are no connecting features between the described non statutory sites and the Site.
	3.1.7 GMEU provided the following records of protected and notable species.
	Birds
	Lapwing  Vanellus vanellus
	SJ827981
	01/06/2012
	0.85 km west
	(
	Lesser redpoll  Carduelis cabaret
	SJ823989
	27/01/2011
	1.57 km north west
	(
	Skylark  Alauda arvensis
	SJ82809803
	25/05/2012
	0.82 km west
	(
	House sparrow  Passer domesticus
	SJ82499901
	16/03/2014
	1.48 km north west
	(
	Dunnock  Prunella modularis
	SJ83309839
	20/02/2014
	0.46 km north west
	(
	Peregrine falcon  Falco peregrinus
	SJ823989
	11/09/2010
	1.57 km north west
	(
	Song thrush Turdus philomelos
	SJ82899803
	01/04/2014
	0.72 km west
	(
	Little ringed plover  Charadrius dubius
	SJ82779811
	17/05/2011
	0.85 km west
	(
	Kingfisher  Alcedo atthis
	SJ838976
	01/02/2013
	0.39 km south east
	(
	Bullfinch Pyrrhula pyrrhula
	SJ82859800
	22/04/2014
	0.76 km west
	(
	Starling Sturnus vulgaris
	0.74 km west
	(
	Black redstart  Phoenicurus ochruros
	(
	Mammals
	West European Hedgehog Erinaceus europaeus
	SJ845972
	16/01/2013
	1.1 km south east
	(
	Badger Meles meles
	0.52 km south east
	(
	Amphibians/Reptiles
	Common toad Bufo bufo
	1.47 km north west
	(
	3.1.8 GMEU provided recent records of the following bat species within 5km of the Site boundary:
	SJ83239773
	15/08/2012
	0.47 km south west
	SJ82849793
	26/06/2013
	0.78 km south west
	SJ83729744
	05/06/2008
	0.54 km south
	SD798008
	13/07/2006
	4.70 km north west
	SJ87059697
	04/07/2011
	3.47 km south east
	SJ82849793
	20/06/2013
	0.79 km west
	3.1.9 One record of unknown Noctule Nyctalus noctula species was also recorded, but location data provided was not full.
	3.1.10 Habitats and species listed under the Greater Manchester Biodiversity Action Plan (BAP) which may be relevant to the Site include:

	3.2 ECOLOGICAL CONSTRAINTS APPRAISAL
	3.2.1 The habitats present on Site consist of buildings, hardstanding, ornamental shrubs and immature trees. Overall the habitats on Site are considered to be of minimal ecological value.
	PROTECTED SPECIES
	BREEDING BIRDS

	3.2.2 The Site contained a small number of ornamental hawthorn Crataegus orientalis trees; however these were identified to have limited potential to support breeding birds and are therefore not considered to pose a constraint to the Proposed Development.
	3.2.3 It should be noted that the nationally protected black redstart has been known to breed in central Manchester over recent years, and species records returned from the data search show that this species has been recorded less than 1 km from the Site boundary. The walk over survey was undertaken in autumn,  these birds are summer migrants, and as such would not be expected to be present on Site at this time. The Site contained a number of flat roofs but with little vegetation and foraging habitat and therefore the Site is of low potential for these birds. The Greater Manchester Biodiversity Action Plan (BAP) has a Species Action Plan for this species and it is recommended that design plans include for green roofs and buildings to take this species into account.
	BATS

	3.2.4 Three buildings on Site were assessed for their potential to support roosting bats, and a summary of features identified during building inspections can be found within Table 3-3 below and exact locations detailed in Figure 2. Full descriptions of features identified during the building inspections are included below.
	Building A
	This building is a synagogue. It has three levels with a flat roof and an overlapping felt edge. The building also has metal windows and metal roof single storey small rear extension.
	Small gaps were noted on the felt roof overlap at both the front and back of the building. These gaps are small and are against a flat concrete slab with no access to a cavity.
	The roof was viewed.
	Small gaps were noted on the felt roof overlap at both the front and back of the building. These gaps are small and are against a flat concrete slab with no access to a cavity.The roof was viewed. Anecdotal evidence provided by the Site caretaker indicated that bats have been seen in vicinity of this area in previous years.
	Negligible
	Building B
	The Sir Ralph Abercromby public house is of a Victorian build, predominately constructed of brick with a multi-levelled pitched and tilled roof, wooden sash windows and a single storey flat roof extension to rear. One area within the roof was flat.
	Features are:
	 Gaps in and adjacent to wooden sash windows balcony on three windows. (moderate potential);
	 wooden soffit boxes with small gaps noted on upper balcony (low potential);
	  brickwork on the chimney had some damage and missing mortar (low potential);
	 lifted flashing on roof (low potential); and
	Features are:Gaps in and adjacent to wooden sash windows balcony on three windows. (moderate potential); wooden soffit boxes with small gaps noted on upper balcony (low potential); brickwork on the chimney had some damage and missing mortar (low potential);lifted flashing on roof (low potential); andLifted tiles and ridge tile gaps on roof (low- moderate potential).
	Moderate
	Building C
	This building was once used as a police station and is constructed of brick with stone frontage. It is multiple stories with a flat roof and visible concrete lip. The brick and mortar were generally considered to be in good condition and no gaps were identified around the PVC windows.
	No features on the building could be seen from the external inspection.
	Possible features could have been present on the roof and within the courtyard however due to visual restrictions; this structure could not be thoroughly assessed.
	No features on the building could be seen from the external inspection.Possible features could have been present on the roof and within the courtyard however due to visual restrictions; this structure could not be thoroughly assessed.
	Negligible
	Negligible
	Negligible
	Negligible
	Building A




	3.2.5 This building was found to have no roof space and a flat roof. The potential gaps on the outside of the building did not have access to potential cavities and as such was deemed to have negligible features.
	3.2.5 This building was found to have no roof space and a flat roof. The potential gaps on the outside of the building did not have access to potential cavities and as such was deemed to have negligible features.
	3.2.5 This building was found to have no roof space and a flat roof. The potential gaps on the outside of the building did not have access to potential cavities and as such was deemed to have negligible features.
	3.2.5 This building was found to have no roof space and a flat roof. The potential gaps on the outside of the building did not have access to potential cavities and as such was deemed to have negligible features.
	Building B




	3.2.6 Building B has features of moderate potential on the outside of the building, two surveys in line with current guidance were undertaken, dusk surveys were undertaken due to the location of the Site in the city centre and the worry of security. No emergence was observed. However, activity from a small number of bats was observed, generally feeding over the vegetation on Site.
	3.2.7 The building is a brick two and three storey structure. The third storey rooms are built into the room space leaving approximate 1 foot of space above the ceilings. A single roof light was seen at this level. The second storey had a small loft space, views into this were achieved and it was noted that the roof had modern breathable membrane under the tiles and had been relined relatively recently. There was no light visible in the roof and therefore it was considered that no gaps are present in the membrane which could allow access into the cavity by roosting bats. As such with no loft space on the third floor and no access to any internal loft space in second floor section, the potential for roosting bats within the buildings roofs is limited to under the external roofing tiles. The breathable roof membrane reduces the value of the roof for bats as its fibrous nature traps bats within it. This makes the internal space in the roof unsuitable for roosting bats.
	3.2.8 The windows are, on the whole, original sash windows, some had internal secondary glazing, and there were a few newer wooden frames. All the frames were in good order on the inside and had been painted with no visible entrances on any of the windows on the inside or visible on the outside apart from one. One window at the back of the property had a hole where the sill was damaged. This gave internal access to the room, however on inspection using an endoscope no access to the outside of the building could be found.
	3.2.9 The small window facing out to the roof terrace has a hole at the top of the window within the mortar between the frame and the wall. This gives access to the wall cavity and during an endoscope inspection it was concluded that the feature extended approximately 30cm up and 50cm to the left of the opening. However, fill was present in terms of mortar and material and no signs of bat use were noted. The window is covered in a metal grate of vertical bars approximately 10cm apart and as such would impede bats finding the feature and reduce the likelihood of use.
	3.2.9 The small window facing out to the roof terrace has a hole at the top of the window within the mortar between the frame and the wall. This gives access to the wall cavity and during an endoscope inspection it was concluded that the feature extended approximately 30cm up and 50cm to the left of the opening. However, fill was present in terms of mortar and material and no signs of bat use were noted. The window is covered in a metal grate of vertical bars approximately 10cm apart and as such would impede bats finding the feature and reduce the likelihood of use.
	3.2.9 The small window facing out to the roof terrace has a hole at the top of the window within the mortar between the frame and the wall. This gives access to the wall cavity and during an endoscope inspection it was concluded that the feature extended approximately 30cm up and 50cm to the left of the opening. However, fill was present in terms of mortar and material and no signs of bat use were noted. The window is covered in a metal grate of vertical bars approximately 10cm apart and as such would impede bats finding the feature and reduce the likelihood of use.
	3.2.9 The small window facing out to the roof terrace has a hole at the top of the window within the mortar between the frame and the wall. This gives access to the wall cavity and during an endoscope inspection it was concluded that the feature extended approximately 30cm up and 50cm to the left of the opening. However, fill was present in terms of mortar and material and no signs of bat use were noted. The window is covered in a metal grate of vertical bars approximately 10cm apart and as such would impede bats finding the feature and reduce the likelihood of use.
	Building C




	3.2.10 The building is stone fronted with metal windows and the facade was, on the whole, very neat with no visible gaps around the windows or roofline. The brickwork within the courtyard contains holes as a result of the recent removal of a lean-to structure, these did not appear to open to the wall cavity and as the holes were under 5 months old, they are considered unlikely to be used by roosting bats. The building internally has been salvaged for internal fixtures and there are no usable features. The roof is flat with an external pillar, it is in a good order and no features for bats were noted. As such this building is of negligible value for roosting bats
	INVASIVE SPECIES

	3.2.11 An established stand of small leaved cotoneaster Cotoneaster microphyllus was identified in the centre of the Site (see Appendix A – TN2).
	OTHER SPECIES

	3.2.12 No other habitats with potential for protected species were identified on Site and therefore it was considered unlikely that other protected species pose a constraint to the Proposed Scheme.


	4 DISCUSSION AND RECOMMENDATIONS
	4.1 NATURE CONSERVATION SITES
	4.1.1 The Site does not share any contiguous or complimentary habitat with the SAC which has been identified within 10km of it. The SAC’s primary classification is for its aquatic vegetation community. Given there are no waterbodies on Site, the distance from the Site boundary and the lack of direct connectivity, it is not expected that the proposed work on Site will impact on the SAC. Therefore it is possible to exclude the risk of likely significant effects upon it and no further assessment is required. No other statutory or non-statutory sites are likely to be directly or indirectly impacted upon from the Proposed Scheme due to the spatial separation and lack of connectivity between them and the Site.

	4.2 HABITATS
	4.2.1 The Site is dominated by man-made habitats such as buildings and hardstanding. There are limited areas of semi-natural habitat present including ornamental shrubs and scattered trees. Such habitats are considered to be common within the local context and unlikely to be of significant value for any protected or notable species.

	4.3 PROTECTED SPECIES
	4.3.1 No evidence of protected or notable species was recorded during the survey. However the trees and hedgerow on Site have potential to support nesting birds during the breeding bird season, albeit limited and the Proposed Scheme is therefore unlikely to have a significant effect on breeding birds.
	4.3.2 Buildings and trees on Site were assessed for their potential to support roosting bats. Some features were identified on building B as having moderate potential for bats. Following a building inspection there are still some features suitable for roosting bats but no signs of potential bat presence were identified during the internal inspection, nor was a large potential cavity found in which maternity or other important roost could be supported.
	4.3.3 As a result of the assessment of moderate potential for building B, two emergence surveys were undertaken in accordance with guidelines (Collins, 2016), during which no bat emergences was seen. Therefore a conclusion of likely absence of roosting bats within building B was concluded.
	4.3.4 Buildings A and C were not found to have any features of suitability to support roosting bats.

	4.4 RECOMMENDATIONS
	BATS
	4.4.1 The initial assessment undertaken in 2015 highlighted the need for further bat surveys, these have now been completed. No further surveys for bats are recommended at this time. Should building B be demolished or subject to significant refurbishment, then a pre-start demolition check would be recommended as a precaution to ensure that the features identified on the building had not begun to be used by bats in the intervening time period.
	BIRDS
	4.4.2 Given the Site has limited food sources for black redstart; it is not recommended that surveys for this species are undertaken at this time. No other ecological surveys for birds are required given the current ecological records received for the Site.
	4.4.3 All wild birds are afforded partial protection under Section 1 of the WCA 1981 (as amended), making it an offence, amongst other things, to intentionally or recklessly kill, injure or take a wild bird; take or destroy its eggs; and/or to take, damage, destroy, interfere with or obstruct access to its nest whilst it is in use or being built.
	4.4.4 The clearance of the buildings together with any trees and scrub should ideally be carried out outside the bird breeding season i.e. between October and February. If these are to be removed during the bird breeding season (generally considered to be from March-September) then they should be checked to confirm the absence of nesting birds by a suitably qualified ecologist prior to removal. Where nesting birds are encountered, the ecologist should advise on an appropriate buffer to be established within which no works would be conducted until the young have fledged the nest.
	INVASIVE SPECIES

	4.4.5 An established stand of small-leaved cotoneaster was identified in the centre of the Site (See Appendix A – TN1). Works should be timed so as to minimise the spread of these species, by working outside of the flowering / seeding periods. Should any of the works directly impact the invasive species, these plants will need to be managed appropriately. Cotoneaster should be removed out of flower when displaying no berries, before being chipped and removed from the Site. Cotoneaster plants spread via the berries, which are on the plant during the autumn and winter months. Therefore if this plant is removed or disturbed during the time when the berries are present this could cause the plant to spread. If necessary, removal of this plant should occur during the spring (April – May).
	ECOLOGICAL ENHANCEMENT

	4.4.6 The National Planning Policy Framework (NPPF) and Natural Environment and Rural Communities (NERC) Act 2006 place a duty upon public bodies, including planning authorities in England and Wales to promote and enhance biodiversity in all of their functions. Habitats and species of value will therefore need to be considered within the development and landscaping design process.
	4.4.7 The results of this initial biodiversity assessment suggest that the following should be considered during the early scheme design  to minimise potentially adverse ecological effects and realise opportunities to enhance biodiversity:


	5 CONCLUSION
	5 CONCLUSION
	5.1.1 The Ecological Assessment updated in October 2015 noted that the buildings on Site have some potential for roosting bats and breeding birds. In addition an invasive plant species was identified on the Site.
	5.1.2 Further surveys were undertaken to investigate the potential use of the buildings for bats. Buildings A and C were not found to contain any visible features for bats. Building B has visible features, however likely absence is concluded for these features following emergence surveys and an internal inspection.
	5.1.3 The buildings roofs and the vegetation on Site have some potential to support nesting birds and therefore should be removed outside the nesting season (commonly taken to be March to September inclusive). It is considered unlikely that the Proposed Scheme will impact on protected/notable species or local conservation sites as identified in the study.
	5.1.4 There is opportunity within the building design plans to provide valuable wildlife habitats within the proposed green spaces as included within the proposed design, including suitable provisions for the locally highlighted black redstart.
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	1 INTRODUCTION
	1 INTRODUCTION
	1.1.1 WSP | Parsons Brinkerhoff (WSP | PB) was instructed to conduct an Ecological Constraints Appraisal (referred to as a Biodiversity Assessment) on a parcel of land located on Jackson’s Row. The Site is located in central Manchester, north of the A57 (M) (National Grid Reference SJ83663 98054) (herein referred to as the ‘Site’) prior to the proposed construction of a mixed use development (hereafter referred to as the ‘Proposed Scheme). The Site boundary is shown in Figure 1 - Site Location Plan.
	1.1.2 During the initial survey potential features for roosting bats were noted on the outside of one of the buildings.  Therefore an internal inspection plus roost surveys have been undertaken in 2016.

	1.2 SITE DESCRIPTION AND PROPOSED DEVELOPMENT
	1.2.1 The Site comprises of a number of buildings between Jackson’s Row and Bootle Street, Greater Manchester. It is within an area of predominantly commercial properties. Rochdale Canal and the River Irwell are located approximately 0.5km from the Site boundary.
	1.2.2 Within the Site boundary habitats include hardstanding, buildings, ornamental scrub and scattered trees.
	1.2.3 The Proposed Scheme is for two buildings comprising residential dwellings, a hotel, a synagogue, a number of restaurants and bars and office spaces. In addition, it also includes public realm areas, revised access, car parking, landscaping and pedestrian routes through the Site. The Site area comprises 0.56 ha.

	1.3 SCOPE OF WORKS
	1.3.1 The objectives of the initial biodiversity assessment are to set out the following:
	1.3.2 The updated assessment follows the further bat surveys.


	2 METHODOLOGY
	2.1 DESKTOP ASSESSMENT
	2.1.1 A desktop assessment was carried out in accordance with the Chartered Institute of Ecology and Environmental Management (CIEEM) ‘Guidelines for Preliminary Ecological Appraisal’ (2013). Records of any protected or notable species, habitats and designated nature conservation sites within a 2 km radius of the Site were obtained and reviewed. This radius was extended to 5 km for bats, as recommended by best practice guidelines (Hundt, 2012) and 10 km for International and European level conservation sites including Special Areas of Conservation (SAC), Special Protection Areas (SPA) and Wetlands of International Importance (Ramsar).
	2.1.2 The following organisations were contacted regarding records held for protected and/or notable species:
	2.1.3 Additional information on sites of nature conservation interest was obtained from:

	2.2 WALKOVER SURVEY
	2.2.1 An Ecological Constraints Appraisal is a broad inspection which identifies habitat types present at the Site and evaluates their potential to support protected or notable species. A Site walkover was undertaken on 15th October 2015 by Principal Ecologist Dawn Phythian MCIEEM CEnv, from the publically accessible areas of Site. The habitats within the Site boundary were identified in accordance with the Joint Nature Conservation Committee (JNCC) Phase 1 survey methodology (JNCC, 2010) and notes were taken on any features of interest. The habitats recorded at the Site were also assessed for their potential to support protected or notable species following Chartered Institute of Ecology and Environmental Management guidance (CIEEM, 2013).
	2.2.2 Any field signs of legally protected or priority species were noted and where no field signs were present an assessment was made of whether any protected or priority species were likely to be present. Features of ecological interest or evidence of protected species were recorded as Target Notes (see Appendix A).
	2.2.3 The buildings and trees on Site were examined to determine if they offered suitable roosting potential for bats. These were then categorised and further surveys were recommended on the bat potential rating of the feature as described within Appendix B (as modified from Hundt, 2012).
	2.2.4 The surveys also looked for the presence of common invasive species such as Japanese knotweed Fallopia japonica, giant hogweed Heracleum mantegazzianum and Himalayan balsam Impatiens glandulifera.

	2.3 BAT SURVEYS
	2.3.1 Following the initial assessment, bat surveys were undertaken of the buildings on Site to investigate the potential of the buildings to support roosting bats. This included internal and external inspections of the buildings and emergence survey on the public house.
	ROOST SURVEYS

	2.3.2 The features present on the outside of the public house were identified as having moderate potential to support roosting bats and as such two bat roost surveys were undertaken, in accordance with current professional guidelines (Collins, 2016). These emergence surveys were undertaken from 15 minutes before until 2 hours after dusk.
	BUILDING SURVEYS

	2.3.3 The buildings were accessed where safe to do so and externally surveyed from the ground. Surveys focused on roof space (from visual assessment only), and features on the inside and outside of windows. An endoscope was used to investigate any cavities. Signs of bat use searched for include:

	2.4 LIMITATIONS TO THE ASSESSMENT
	2.4.1 An Ecological Constraints Appraisal does not comprise a full botanical assessment of all species present within a Site; therefore species lists are indicative only. Similarly, plant species are not as easily identifiable within areas of short/low mown grassland habitats. The list of species identified at the Site is therefore unlikely to be comprehensive; however it provides a broad overview of the habitat types and their ecological value.
	2.4.2 The Site was assessed from accessible areas only and the internal courtyard, and sample areas of the roof were viewed on the police training centre (including views of the roofs of the other buildings). However, due to the fact that no information on asbestos was available, the small roof space in the public house was viewed from the loft hatch only and the cellar was not entered.
	2.4.3 Only emergence surveys were undertaken, not dawn surveys on the public house, due to safety reasons. Surveys were not commissioned until late in the bat activity season 2016 and as such surveys were spaced out as far as possible for that section of the season only. Given the features identified are likely only to support small roosts with no access available to large cavities, this is not deemed to be a significant constraint.
	2.4.4 The baseline conditions described in this report are accurate at the time at which the survey was undertaken. Should considerable time pass (e.g. 2+ years) and/or conditions/land-use on the Site change prior to the commencement of works, it is recommended that an update survey is undertaken.


	3 RESULTS
	3.1 DESKTOP ASSESSMENT
	3.1.1 Data older than 10 years has been excluded from the protected species summary as this data is unlikely to provide accurate representation of the species within the study area.
	NATURE CONSERVATION SITES
	3.1.2 Rochdale Canal Special Area of Conservation (SAC) and Site of Special Scientific Interest is located approximately 6.06 km north east from the Site boundary. The JNCC qualifies this site for protection due to the presence of a significant population of the European Protected Species (EPS) floating water-plantain Luronium natans in a botanically diverse waterplant community which also supports a wide range of pondweeds Potamogeton spp. This population of Luronium is representative of the formerly more widespread canal populations of north-west England.
	3.1.3 There are no other statutory designated sites located within 2 km of the Site.
	3.1.4 There are three Sites of Biological Interest (SBIs) located within 2 km of the Site boundary. SBIs are areas designated for protection due to their significant wildlife value and are of county-wide importance.
	3.1.5 The Rochdale Canal (Stott’s Lane Ducie Street Basin) and the Ashton Canal are both designated as SBI’s and are located approximately 1.44 km north-east and 1.20 km east from the Site boundary, respectively. The Rochdale Canal is designated for protection for its floating water plantain population.  It is also of note that certain stretches support white-clawed crayfish Austropotamobius pallipes, which has full legal protection and American pondweed Potamogeton epihydrus, a Red Data Book species. In addition, certain stretches of the Ashton Canal also support floating water plantain and the nationally scarce grasswrack pondweed Potamogeton compressus; both are UK Biodiversity Priority Species and are designated as Species of Principal Importance under Section 41 (England) of the Natural Environment and Rural Communities (NERC) Act 2006. The River Irwell SBI is located 1.28 km north-west from the Site boundary is recognised for its distinctive aquatic species composition.
	3.1.6 There are no connecting features between the described non statutory sites and the Site.
	3.1.7 GMEU provided the following records of protected and notable species.
	Birds
	Lapwing  Vanellus vanellus
	SJ827981
	01/06/2012
	0.85 km west
	(
	Lesser redpoll  Carduelis cabaret
	SJ823989
	27/01/2011
	1.57 km north west
	(
	Skylark  Alauda arvensis
	SJ82809803
	25/05/2012
	0.82 km west
	(
	House sparrow  Passer domesticus
	SJ82499901
	16/03/2014
	1.48 km north west
	(
	Dunnock  Prunella modularis
	SJ83309839
	20/02/2014
	0.46 km north west
	(
	Peregrine falcon  Falco peregrinus
	SJ823989
	11/09/2010
	1.57 km north west
	(
	Song thrush Turdus philomelos
	SJ82899803
	01/04/2014
	0.72 km west
	(
	Little ringed plover  Charadrius dubius
	SJ82779811
	17/05/2011
	0.85 km west
	(
	Kingfisher  Alcedo atthis
	SJ838976
	01/02/2013
	0.39 km south east
	(
	Bullfinch Pyrrhula pyrrhula
	SJ82859800
	22/04/2014
	0.76 km west
	(
	Starling Sturnus vulgaris
	0.74 km west
	(
	Black redstart  Phoenicurus ochruros
	(
	Mammals
	West European Hedgehog Erinaceus europaeus
	SJ845972
	16/01/2013
	1.1 km south east
	(
	Badger Meles meles
	0.52 km south east
	(
	Amphibians/Reptiles
	Common toad Bufo bufo
	1.47 km north west
	(
	3.1.8 GMEU provided recent records of the following bat species within 5km of the Site boundary:
	SJ83239773
	15/08/2012
	0.47 km south west
	SJ82849793
	26/06/2013
	0.78 km south west
	SJ83729744
	05/06/2008
	0.54 km south
	SD798008
	13/07/2006
	4.70 km north west
	SJ87059697
	04/07/2011
	3.47 km south east
	SJ82849793
	20/06/2013
	0.79 km west
	3.1.9 One record of unknown Noctule Nyctalus noctula species was also recorded, but location data provided was not full.
	3.1.10 Habitats and species listed under the Greater Manchester Biodiversity Action Plan (BAP) which may be relevant to the Site include:

	3.2 ECOLOGICAL CONSTRAINTS APPRAISAL
	3.2.1 The habitats present on Site consist of buildings, hardstanding, ornamental shrubs and immature trees. Overall the habitats on Site are considered to be of minimal ecological value.
	PROTECTED SPECIES
	BREEDING BIRDS

	3.2.2 The Site contained a small number of ornamental hawthorn Crataegus orientalis trees; however these were identified to have limited potential to support breeding birds and are therefore not considered to pose a constraint to the Proposed Development.
	3.2.3 It should be noted that the nationally protected black redstart has been known to breed in central Manchester over recent years, and species records returned from the data search show that this species has been recorded less than 1 km from the Site boundary. The walk over survey was undertaken in autumn,  these birds are summer migrants, and as such would not be expected to be present on Site at this time. The Site contained a number of flat roofs but with little vegetation and foraging habitat and therefore the Site is of low potential for these birds. The Greater Manchester Biodiversity Action Plan (BAP) has a Species Action Plan for this species and it is recommended that design plans include for green roofs and buildings to take this species into account.
	BATS

	3.2.4 Three buildings on Site were assessed for their potential to support roosting bats, and a summary of features identified during building inspections can be found within Table 3-3 below and exact locations detailed in Figure 2. Full descriptions of features identified during the building inspections are included below.
	Building A
	This building is a synagogue. It has three levels with a flat roof and an overlapping felt edge. The building also has metal windows and metal roof single storey small rear extension.
	Small gaps were noted on the felt roof overlap at both the front and back of the building. These gaps are small and are against a flat concrete slab with no access to a cavity.
	The roof was viewed.
	Small gaps were noted on the felt roof overlap at both the front and back of the building. These gaps are small and are against a flat concrete slab with no access to a cavity.The roof was viewed. Anecdotal evidence provided by the Site caretaker indicated that bats have been seen in vicinity of this area in previous years.
	Negligible
	Building B
	The Sir Ralph Abercromby public house is of a Victorian build, predominately constructed of brick with a multi-levelled pitched and tilled roof, wooden sash windows and a single storey flat roof extension to rear. One area within the roof was flat.
	Features are:
	 Gaps in and adjacent to wooden sash windows balcony on three windows. (moderate potential);
	 wooden soffit boxes with small gaps noted on upper balcony (low potential);
	  brickwork on the chimney had some damage and missing mortar (low potential);
	 lifted flashing on roof (low potential); and
	Features are:Gaps in and adjacent to wooden sash windows balcony on three windows. (moderate potential); wooden soffit boxes with small gaps noted on upper balcony (low potential); brickwork on the chimney had some damage and missing mortar (low potential);lifted flashing on roof (low potential); andLifted tiles and ridge tile gaps on roof (low- moderate potential).
	Moderate
	Building C
	This building was once used as a police station and is constructed of brick with stone frontage. It is multiple stories with a flat roof and visible concrete lip. The brick and mortar were generally considered to be in good condition and no gaps were identified around the PVC windows.
	No features on the building could be seen from the external inspection.
	Possible features could have been present on the roof and within the courtyard however due to visual restrictions; this structure could not be thoroughly assessed.
	No features on the building could be seen from the external inspection.Possible features could have been present on the roof and within the courtyard however due to visual restrictions; this structure could not be thoroughly assessed.
	Negligible
	Negligible
	Negligible
	Negligible
	Building A




	3.2.5 This building was found to have no roof space and a flat roof. The potential gaps on the outside of the building did not have access to potential cavities and as such was deemed to have negligible features.
	3.2.5 This building was found to have no roof space and a flat roof. The potential gaps on the outside of the building did not have access to potential cavities and as such was deemed to have negligible features.
	3.2.5 This building was found to have no roof space and a flat roof. The potential gaps on the outside of the building did not have access to potential cavities and as such was deemed to have negligible features.
	3.2.5 This building was found to have no roof space and a flat roof. The potential gaps on the outside of the building did not have access to potential cavities and as such was deemed to have negligible features.
	Building B




	3.2.6 Building B has features of moderate potential on the outside of the building, two surveys in line with current guidance were undertaken, dusk surveys were undertaken due to the location of the Site in the city centre and the worry of security. No emergence was observed. However, activity from a small number of bats was observed, generally feeding over the vegetation on Site.
	3.2.7 The building is a brick two and three storey structure. The third storey rooms are built into the room space leaving approximate 1 foot of space above the ceilings. A single roof light was seen at this level. The second storey had a small loft space, views into this were achieved and it was noted that the roof had modern breathable membrane under the tiles and had been relined relatively recently. There was no light visible in the roof and therefore it was considered that no gaps are present in the membrane which could allow access into the cavity by roosting bats. As such with no loft space on the third floor and no access to any internal loft space in second floor section, the potential for roosting bats within the buildings roofs is limited to under the external roofing tiles. The breathable roof membrane reduces the value of the roof for bats as its fibrous nature traps bats within it. This makes the internal space in the roof unsuitable for roosting bats.
	3.2.8 The windows are, on the whole, original sash windows, some had internal secondary glazing, and there were a few newer wooden frames. All the frames were in good order on the inside and had been painted with no visible entrances on any of the windows on the inside or visible on the outside apart from one. One window at the back of the property had a hole where the sill was damaged. This gave internal access to the room, however on inspection using an endoscope no access to the outside of the building could be found.
	3.2.9 The small window facing out to the roof terrace has a hole at the top of the window within the mortar between the frame and the wall. This gives access to the wall cavity and during an endoscope inspection it was concluded that the feature extended approximately 30cm up and 50cm to the left of the opening. However, fill was present in terms of mortar and material and no signs of bat use were noted. The window is covered in a metal grate of vertical bars approximately 10cm apart and as such would impede bats finding the feature and reduce the likelihood of use.
	3.2.9 The small window facing out to the roof terrace has a hole at the top of the window within the mortar between the frame and the wall. This gives access to the wall cavity and during an endoscope inspection it was concluded that the feature extended approximately 30cm up and 50cm to the left of the opening. However, fill was present in terms of mortar and material and no signs of bat use were noted. The window is covered in a metal grate of vertical bars approximately 10cm apart and as such would impede bats finding the feature and reduce the likelihood of use.
	3.2.9 The small window facing out to the roof terrace has a hole at the top of the window within the mortar between the frame and the wall. This gives access to the wall cavity and during an endoscope inspection it was concluded that the feature extended approximately 30cm up and 50cm to the left of the opening. However, fill was present in terms of mortar and material and no signs of bat use were noted. The window is covered in a metal grate of vertical bars approximately 10cm apart and as such would impede bats finding the feature and reduce the likelihood of use.
	3.2.9 The small window facing out to the roof terrace has a hole at the top of the window within the mortar between the frame and the wall. This gives access to the wall cavity and during an endoscope inspection it was concluded that the feature extended approximately 30cm up and 50cm to the left of the opening. However, fill was present in terms of mortar and material and no signs of bat use were noted. The window is covered in a metal grate of vertical bars approximately 10cm apart and as such would impede bats finding the feature and reduce the likelihood of use.
	Building C




	3.2.10 The building is stone fronted with metal windows and the facade was, on the whole, very neat with no visible gaps around the windows or roofline. The brickwork within the courtyard contains holes as a result of the recent removal of a lean-to structure, these did not appear to open to the wall cavity and as the holes were under 5 months old, they are considered unlikely to be used by roosting bats. The building internally has been salvaged for internal fixtures and there are no usable features. The roof is flat with an external pillar, it is in a good order and no features for bats were noted. As such this building is of negligible value for roosting bats
	INVASIVE SPECIES

	3.2.11 An established stand of small leaved cotoneaster Cotoneaster microphyllus was identified in the centre of the Site (see Appendix A – TN2).
	OTHER SPECIES

	3.2.12 No other habitats with potential for protected species were identified on Site and therefore it was considered unlikely that other protected species pose a constraint to the Proposed Scheme.


	4 DISCUSSION AND RECOMMENDATIONS
	4.1 NATURE CONSERVATION SITES
	4.1.1 The Site does not share any contiguous or complimentary habitat with the SAC which has been identified within 10km of it. The SAC’s primary classification is for its aquatic vegetation community. Given there are no waterbodies on Site, the distance from the Site boundary and the lack of direct connectivity, it is not expected that the proposed work on Site will impact on the SAC. Therefore it is possible to exclude the risk of likely significant effects upon it and no further assessment is required. No other statutory or non-statutory sites are likely to be directly or indirectly impacted upon from the Proposed Scheme due to the spatial separation and lack of connectivity between them and the Site.

	4.2 HABITATS
	4.2.1 The Site is dominated by man-made habitats such as buildings and hardstanding. There are limited areas of semi-natural habitat present including ornamental shrubs and scattered trees. Such habitats are considered to be common within the local context and unlikely to be of significant value for any protected or notable species.

	4.3 PROTECTED SPECIES
	4.3.1 No evidence of protected or notable species was recorded during the survey. However the trees and hedgerow on Site have potential to support nesting birds during the breeding bird season, albeit limited and the Proposed Scheme is therefore unlikely to have a significant effect on breeding birds.
	4.3.2 Buildings and trees on Site were assessed for their potential to support roosting bats. Some features were identified on building B as having moderate potential for bats. Following a building inspection there are still some features suitable for roosting bats but no signs of potential bat presence were identified during the internal inspection, nor was a large potential cavity found in which maternity or other important roost could be supported.
	4.3.3 As a result of the assessment of moderate potential for building B, two emergence surveys were undertaken in accordance with guidelines (Collins, 2016), during which no bat emergences was seen. Therefore a conclusion of likely absence of roosting bats within building B was concluded.
	4.3.4 Buildings A and C were not found to have any features of suitability to support roosting bats.

	4.4 RECOMMENDATIONS
	BATS
	4.4.1 The initial assessment undertaken in 2015 highlighted the need for further bat surveys, these have now been completed. No further surveys for bats are recommended at this time. Should building B be demolished or subject to significant refurbishment, then a pre-start demolition check would be recommended as a precaution to ensure that the features identified on the building had not begun to be used by bats in the intervening time period.
	BIRDS
	4.4.2 Given the Site has limited food sources for black redstart; it is not recommended that surveys for this species are undertaken at this time. No other ecological surveys for birds are required given the current ecological records received for the Site.
	4.4.3 All wild birds are afforded partial protection under Section 1 of the WCA 1981 (as amended), making it an offence, amongst other things, to intentionally or recklessly kill, injure or take a wild bird; take or destroy its eggs; and/or to take, damage, destroy, interfere with or obstruct access to its nest whilst it is in use or being built.
	4.4.4 The clearance of the buildings together with any trees and scrub should ideally be carried out outside the bird breeding season i.e. between October and February. If these are to be removed during the bird breeding season (generally considered to be from March-September) then they should be checked to confirm the absence of nesting birds by a suitably qualified ecologist prior to removal. Where nesting birds are encountered, the ecologist should advise on an appropriate buffer to be established within which no works would be conducted until the young have fledged the nest.
	INVASIVE SPECIES

	4.4.5 An established stand of small-leaved cotoneaster was identified in the centre of the Site (See Appendix A – TN1). Works should be timed so as to minimise the spread of these species, by working outside of the flowering / seeding periods. Should any of the works directly impact the invasive species, these plants will need to be managed appropriately. Cotoneaster should be removed out of flower when displaying no berries, before being chipped and removed from the Site. Cotoneaster plants spread via the berries, which are on the plant during the autumn and winter months. Therefore if this plant is removed or disturbed during the time when the berries are present this could cause the plant to spread. If necessary, removal of this plant should occur during the spring (April – May).
	ECOLOGICAL ENHANCEMENT

	4.4.6 The National Planning Policy Framework (NPPF) and Natural Environment and Rural Communities (NERC) Act 2006 place a duty upon public bodies, including planning authorities in England and Wales to promote and enhance biodiversity in all of their functions. Habitats and species of value will therefore need to be considered within the development and landscaping design process.
	4.4.7 The results of this initial biodiversity assessment suggest that the following should be considered during the early scheme design  to minimise potentially adverse ecological effects and realise opportunities to enhance biodiversity:


	5 CONCLUSION
	5 CONCLUSION
	5.1.1 The Ecological Assessment updated in October 2015 noted that the buildings on Site have some potential for roosting bats and breeding birds. In addition an invasive plant species was identified on the Site.
	5.1.2 Further surveys were undertaken to investigate the potential use of the buildings for bats. Buildings A and C were not found to contain any visible features for bats. Building B has visible features, however likely absence is concluded for these features following emergence surveys and an internal inspection.
	5.1.3 The buildings roofs and the vegetation on Site have some potential to support nesting birds and therefore should be removed outside the nesting season (commonly taken to be March to September inclusive). It is considered unlikely that the Proposed Scheme will impact on protected/notable species or local conservation sites as identified in the study.
	5.1.4 There is opportunity within the building design plans to provide valuable wildlife habitats within the proposed green spaces as included within the proposed design, including suitable provisions for the locally highlighted black redstart.
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	The background noise should level is defined as the prevailing level at a location, measured in terms of the LA90,T noise index, on an equivalent day and at an equivalent time when no concert or sound checks are taking place. It is stated that the value to be used should be the “arithmetic average of the hourly LA90 measured over the last four hours of the proposed music event or over the entire period of the proposed music event if scheduled to last for less than four hours”.
	For indoor venues “used for up to about 30 events per calendar year” this document suggests that the music noise level should not exceed the background noise by more than 5 dB(A) over a fifteen minute period, for events finishing no later than 23:00 hours.
	For events ‘continuing’ or ‘held between’ the hours of 23:00 and 09:00 hours, it is stated that “the music noise should not be audible within the noise sensitive premises with windows open in a typical manner for ventilation”.
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	Appendix 12.1 Jacksons Row ADBA Nov'16
	Jacksons Row ADBA November 2016
	1.1.1 WSP | Parsons Brinckerhoff (WSP | PB) was commissioned by St Michael’s Partnership to undertake an archaeological desk-based assessment (ADBA) of the Proposed Scheme in support of a planning application for redevelopment of the Site. This was duly undertaken in February 2016.  None of the 27 heritage assets identified within the Study Area have statutory designation or are of national importance. Six assets were identified within the boundaries of the Proposed Scheme and  comprise the sites of late 19th century commercial properties including a packing warehouse and beer store (WSP | PB1), a row of workers’ housing, a coal yard and rags store (WSP|PB2), a fire station and two former passages (WSP | PB3),  a packing warehouse (WSP | PB4), the site of a late nineteenth century warehouse, a plumbers’ and printers’ premises (WSP | PB5) and the sites of late 18th / early 19th century workers’ housing (WSP | PB6). There is also the potential for other remains associated with early to mid-nineteenth century double-depth and back to back housing, courtyard developments and a cotton dye works to survive.
	1.1.1 WSP | Parsons Brinckerhoff (WSP | PB) was commissioned by St Michael’s Partnership to undertake an archaeological desk-based assessment (ADBA) of the Proposed Scheme in support of a planning application for redevelopment of the Site. This was duly undertaken in February 2016.  None of the 27 heritage assets identified within the Study Area have statutory designation or are of national importance. Six assets were identified within the boundaries of the Proposed Scheme and  comprise the sites of late 19th century commercial properties including a packing warehouse and beer store (WSP | PB1), a row of workers’ housing, a coal yard and rags store (WSP|PB2), a fire station and two former passages (WSP | PB3),  a packing warehouse (WSP | PB4), the site of a late nineteenth century warehouse, a plumbers’ and printers’ premises (WSP | PB5) and the sites of late 18th / early 19th century workers’ housing (WSP | PB6). There is also the potential for other remains associated with early to mid-nineteenth century double-depth and back to back housing, courtyard developments and a cotton dye works to survive.
	1.1.1 WSP | Parsons Brinckerhoff (WSP | PB) was commissioned by St Michael’s Partnership to undertake an archaeological desk-based assessment (ADBA) of the Proposed Scheme in support of a planning application for redevelopment of the Site. This was duly undertaken in February 2016.  None of the 27 heritage assets identified within the Study Area have statutory designation or are of national importance. Six assets were identified within the boundaries of the Proposed Scheme and  comprise the sites of late 19th century commercial properties including a packing warehouse and beer store (WSP | PB1), a row of workers’ housing, a coal yard and rags store (WSP|PB2), a fire station and two former passages (WSP | PB3),  a packing warehouse (WSP | PB4), the site of a late nineteenth century warehouse, a plumbers’ and printers’ premises (WSP | PB5) and the sites of late 18th / early 19th century workers’ housing (WSP | PB6). There is also the potential for other remains associated with early to mid-nineteenth century double-depth and back to back housing, courtyard developments and a cotton dye works to survive.
	1.1.2 Archaeological evidence from the surrounding area suggests there is potential for unknown previously unrecorded assets to also be present within the Study Area and possibly dating from the prehistoric and Romano-British periods.
	1.1.3 The results of the ADBA suggest that excavation works relating to the Proposed Scheme are likely to disturb any surviving remains associated with the known assets and potential archaeological remains.
	1.1.4 Eighteenth and nineteenth century remains of the type likely to be present at the Site are often very robust and survive well. Due to the high potential for archaeological remains to be present, a programme of investigative fieldwork comprising the excavation of four evaluation trenches has been devised in consultation with the GMAAS Heritage Management Director. This fieldwork is intended to determine the extent, depth, function, chronology and relative significance of any archaeological deposits, and if necessary will serve to inform further stages of more detailed archaeological mitigation and appropriate recording of significant remains.
	2.1.1 The detailed planning application is for a mixed use development comprising residential dwellings, a hotel, synagogue, a number of restaurants and bars, retail provision and office space. The Proposed Scheme also proposes public realm areas, amenity space, and elevated gardens, revised access, car parking, landscaping and pedestrian routes through the Proposed Scheme. The Site will be cleared of the existing uses prior to development.
	2.1.2 (WSP | PB) was commissioned by St Michael’s Partnership to undertake an archaeological desk-based assessment of the Site in support of the planning application. The assessment considers the potential for below-ground archaeological remains only, and the built heritage assessment including setting is being undertaken separately.
	2.2.1 The Proposed Scheme is located in Manchester City centred on SJ 83657 98026 (Figure 1) and covers an area of approximately 0.56 hectares. A former Police Headquarters occupies the eastern half of the Site and this is four storeys in height and features a basement and central courtyard area. The western half of the Site comprises a public house, the Manchester Reform Synagogue and car parking areas. The elevation on-site gently decreases from approximately 39.5m AOD in the northeast corner to approximately 36.0m AOD in the southwest corner.
	2.2.2 The Site lies to the immediate south of Jackson’s Row, with a five storey building beyond of mixed use including office space, cafes, a gymnasium, and nightclub. To the south lies Bootle Street and the Albert Hall theatre, an office, restaurants, and a public house. The western boundary is formed by 210 Deansgate; an office building with retail units on the ground floor, and Deansgate itself beyond. To the east lies South Mill Street and the Friends Meeting House.
	2.2.3 Published geological mapping (BGS 2004) indicates that the eastern half of the Site, beneath the former Police Headquarters, is underlain by Glacial Till and Chester Pebble Beds Formation of the Sherwood Sandstone Group. Mapping indicates that the western half of the Site is underlain by the Chester Pebble Beds Formation. Glacial Fluvial Sheet Deposits (sand and gravel) outcrop immediately to the south of the eastern half of the site.
	3.1.1 National planning policies on the conservation of the historic environment are set out in the NPPF, which was published by the Department of Communities and Local Government (DCLG) in 2012. Sites of archaeological or cultural heritage significance that are valued components of the historic environment and merit consideration in planning decisions are grouped as 'heritage assets'. The NPPF states that "heritage assets are an irreplaceable resource" the conservation of which can bring "wider social, cultural, economic and environmental benefits." (DCLG 2012, Section 12, paragraph 126). It also states that the "significance of any heritage assets affected including any contribution made by their setting... should be understood in order to assess the potential impact (op cit, 128). In addition to standing remains, heritage assets of archaeological interest can comprise sub-surface remains and, therefore, assessments should be undertaken for a site with potential below-ground archaeological deposits.
	3.1.2 It is normally accepted that non-designated heritage assets will be preserved by record, in accordance with their significance and the magnitude of the harm to or loss of the asset as a result of the proposals to "avoid or minimise conflict between the heritage asset's conservation and any aspect of the proposals." (op cit, 129). Non-designated heritage assets of archaeological interest will also be subject to the policies reserved for designated heritage assets if they are of equivalent significance to Scheduled Monuments (op cit, 132).
	3.1.3 Relevant policy can be found in the Extant Unitary Development Policies (UDP) within the Citywide Development Control Policies, Section 20:
	3.1.4 The Council will give particular careful consideration to development proposals which affect scheduled ancient monuments and sites of archaeological interest, to ensure their preservation in place. In particular:
	3.2.1 During February 2014 the Greater Manchester Archaeological Advisory Service (GMAAS) Heritage Management Director was consulted regarding the nature of the archaeological resource both within the limits of the scheme and the immediate  vicinity of the Site. A programme of trial trenching was suggested for the car parking areas, although this was prior to any detailed investigation of the Proposed Scheme having taken place. The client is advised to submit this assessment to the Heritage Management Director at GMAAS.
	3.2.2 Although the focus of the ADBA is the Site, a wider area and archaeological contextual background is presented for the general area of the scheme. A Study Area of approximately 250m extending out from the limits of the Proposed Scheme was applied for the identification of all known and potential below-ground heritage assets types (Figure 2).
	3.2.3 The technical terminology applied to the assessment process is based on that contained within the NPPF Planning Practice Guide (DCLG 2014) and the Cultural Heritage Section (Volume 11, Section 3, Part 2) of the Design Manual for Road and Bridges (DMRB) issued by the Highways Agency in 2007. This latter document has been widely adopted throughout the heritage industry as a baseline. However, the terminology has been enhanced as appropriate throughout this report and professional judgement is applied throughout.  For the ease of presentation in this document, cultural heritage features are referred to as heritage assets.
	3.2.4 The assessment considers below-ground archaeological remains only. The assessment of built heritage including a setting assessment has been undertaken by Stephen Levrant of Heritage Architecture Ltd and presented in a separate document.
	3.2.5 The assessment is based on the development proposals as presented at the time of compiling this report. Any comments received on this document from the GMAAS Heritage Management Director should be taken into consideration for future assessment or investigations.
	3.3.1 In addition to compliance with the NPPF this ADBA has been compiled in accordance with professional standards and guidance. The standards and guidance which relate to this assessment are:
	4.4.1 This section presents an overview and order of presentation of the assessment process. Detailed method statements are included as appropriate within each section highlighted below.
	4.4.2 Aims and Objectives: The ADBA will aim to gain an understanding of the archaeological resource in order to achieve the objectives stated below:
	4.4.3 Baseline Condition (Section 5): This section presents a summary of the historical and archaeological background of the general area. It is presented by historical period, and has been compiled in order to place the Study Area into a wider archaeological context.
	4.4.4 Gazetteer of Heritage Assets (Section 6): This presents a tabulated list of assets within the 250m Study Area.
	4.4.5 Statement of Importance/Sensitivity (Section 7): The importance or sensitivity of the heritage assets identified is judged in a neighbourhood, local, county/regional, national and international context. The importance or sensitivity of an asset informs the mitigation strategy required in the event of predicted harm to the significance of the asset.
	4.4.6 Cultural Heritage Significance (Section 8):  A statement of cultural heritage significance is presented for those assets that will be subject to an adverse or harmful impact from the Proposed Scheme (Section 9). The NPPF specified heritage values: historical, aesthetic, architectural and archaeological interests are discussed as appropriate.
	4.4.7 Potential Harm (Section 9): The level of potential harm to the significance of the heritage assets as a result of the Proposed Scheme on built heritage or buried archaeological remains will be determined. Similarly, any positive impacts are presented.
	4.4.8 Investigation or Mitigation Strategy (Section 10): Suitable mitigation measures, where possible, to avoid, reduce, or remedy adverse impacts are presented. Suggestions for further investigation of significance are presented as appropriate.
	5.1.1 The principal source of information consulted was the Greater Manchester Historic Environment Record (HER); this is a database of all known archaeological sites in the municipal area, and it was  consulted to establish the known heritage assets within the Site and wider Study Area.
	5.1.2 A review of publicly available data including reports on any archaeological work conducted in or near the Study Area was undertaken. Historic maps were studied including but not exclusive to Ordnance Survey. The results of the data collection are presented in the gazetteer Section 6 and on Figure 2.
	5.1.3 The Site was visited in February 2016 in order to assess its character, identify any visible archaeological assets and assess possible factors which may affect the survival or condition of known or potential assets (Figure 2). A photographic archive was compiled and a selection of images is presented as Plates 6 and 7 in the appendix to this report. At the time of visit, the Site comprised standing buildings which include the Police Headquarters, the Sir Ralph Abercromby public house and the Manchester Reform Synagogue. Three car parks and a pub garden are also present.
	5.2.1The following section presents a brief summary of the historical and archaeological background of the general area. This is presented by historical period (Table 1), and has been compiled in order to place the Study Area into a wider archaeological context.
	5.2.2 The Proposed Scheme lies 0.5 km north-east of the Roman Fort of Mancunium. Evidence for a civilian settlement or vicus (415.2.0) has been found through archaeological excavation and chance finds on this side of the fort. The full extent of the vicus is uncertain but it is unlikely that it extended as far as the Proposed Scheme.
	5.2.3 The course of the Manchester to Ribchester Roman Road (14.1.0) is known to have extended from the north gate of the fort along an alignment which fell into the present line of Deansgate in the area of St Mary’s Street. In the late 18th century the local antiquarian, John Whitaker, reported the road could still be traced as low earth works in the gardens just north of the fort and in 1760 part of the road was discovered on this same alignment adjacent to property at the eastern end of Quay Street, and approximately 100m from the Proposed Scheme
	5.2.4 Deansgate is attested as a thoroughfare in the Medieval Period and modern research has identified the location of several properties known from documentary sources to have been located here at that date (Morris 1983, 39). A plan of Manchester in 1650 (Plate 1) shows the nucleus of the medieval town to the north of the Proposed Scheme, which at this time comprises fields.
	5.2.5 A small deer park, Aldport Park, was present at the southern end of Deansgate and was documented in 1282 up until about 1599. Its boundaries are believed to have been the Irwell and Medlock rivers and the approximate line of the later Quay Street and Peter Street on the north. No evidence has been found to suggest the park, which on its ‘landward’ sides is likely to have been bounded by a bank and ditch, extended as far north as the Proposed Scheme (
	5.2.6 Manchester saw extraordinary growth and changes from the late 18th century to the mid-19th century when it became the archetypal City of the industrial age. It is in this period that Manchester’s industrial heritage can claim to have international importance (Redhead 2010, 53).
	5.2.7 The rapid factory-based industrialisation saw a phenomenal rise in population. Manchester nearly doubled its size between 1801 and 1821 from 75,281 to 126,066 people, and then more than doubled it by 1851, when there were 303,382 people within the new borough (Hartwell 2001, 17). This new population required huge amounts of housing and between 1773 and 1821 the number of dwellings in the city rose from 3446 to 17,257 (Kidd 2002, 38), and by 1851 had reached nearly 50,000 houses (Nevell 2011).
	5.2.8 In the late 18th century, workshop dwellings were a common form of housing and which generally had three storeys, a yard and a basement with a top floor having a characteristic long row of window lights to add domestic weaving (Redhead 2010).  Such dwellings were characteristic of the proto-industrialisation process which relied heavily on hand-manufacturing processes particularly in the textile sector (Palmer 2004, 3-7).
	5.2.9 Whilst such vernacular workshop dwellings represented on the whole good quality, single-family, artisan housing, by the end of the eighteenth century the rapid industrialisation of Manchester had begun to lead to a decline in housing standards and a sharp rise in population densities. These conditions would culminate in the overcrowded and insanitary living spaces recorded by Engels, Kay, Reach and other social commentators during the 1830s and 1840s. John Aikin (1795, 193) was probably the first to detail these problems, noting in 1795 that ‘in some parts of the town, cellars are so damp as to be unfit for Habitations; … I have known several industrious families lost to the community, by a short residence in damp cellars’.
	5.2.10 The population rise had a dramatic effect upon housing as dwellings were thrown up in every available space within the working class areas. Back to back dwellings arranged in narrow courts, which provided communal yard spaces and latrines, were especially commonplace in the 1830’s and 1840’s.These properties encapsulate many of the features of later slum housing; small domestic unit size, poor lighting, restricted access through narrow alleyways and a lack of sanitation. When the poet and historian Robert Southey visited Manchester in 1808 he commented ‘The dwelling of the labouring manufacturers are in narrow streets and lanes blocked up from light air....crowded together because every inch of land is of such value, that room for light and air cannot be afforded to them’ (Bradshaw 1987, 24).
	5.2.11 These and other nineteenth century commentaries can be amplified by the growing body of excavated domestic dwellings in the City centre. An excavation in the west of the Study Area along Hardman Street, exposed foundations of buildings and other structures which date predominately to the 18th century which included the remains of early back to back housing in addition to privies, house yard wall and brick drains. The excavation also recovered the remains of a 18th/19th century hat factory and chemical works (UMAU 2005).
	5.2.12 At the beginning of the 20th century, Manchester was reaping the benefits of the one of the most ambitious municipal undertakings of the 19th century, the Manchester Ship Canal, which opened in 1894. It cushioned the City from the worst effects of the interwar recession. The cotton industry, which had been in decline since the 1930s had collapsed by the 1950s and the most dramatic period of industrial decline began in the late 1960s. In the centre the emphasis was at first on rebuilding war-damaged and run down areas. The Manchester Reform Synagogue was built on the site of a bomb-damaged building in 1952, using money from the War Damage Commission, after the previous synagogue building was destroyed on 1 June 1941 during the Manchester Blitz (Hartwell 2001).
	5.3.1 There are no recorded archaeological interventions within the Study Area.
	5.4.1 A plan of Manchester produced in 1650 (Plate 1) depicts the nucleus of the medieval town to the north of the Proposed Scheme which at this time is agricultural in nature. By 1772 and as shown on Tinkers map (Plate 2), a street plan had been laid out. No detail of the flanking housing no detail of the individual properties is presented.  The streets extend into the Site. It is likely the properties are workshop dwellings which commonly featured attic-floor workshops above tenement housing in the basements, ground and first floors. The central part of the Site appears devoid of development, however due to the map’s low level of detail this may be misleading.
	5.4.2 Almost fifty years later Casson and Berry’s map of Manchester in 1820 (Plate 3) presents the housing described above in more detail. Rows of adjacent properties are shown fronting on to Jackson’s Row (denoted as Street on the map) and Bootle Street with associated yards to the rear. The central part of the Proposed Scheme is now occupied by garden or allotment plots, each flanked by passageways which lead to a central alleyway.
	5.4.3 The Ordnance Survey (OS) map of 1849 (Plate 4) presents evidence suggesting that by the mid nineteenth century the street pattern had changed slightly with the addition of two north/south aligned roads - Roger’s Row and South Sea. The Study Area is occupied by workers’ housing of various standards which include rows of back to backs, double- depth houses and courtyard developments such as Brown’s Court and Taylor’s Court. A cotton dye works occupies the north-east corner of the Proposed Scheme and a Quaker’s burial ground and church lies just outside of it to the west.
	5.4.4 Goads Insurance Plan of 1886 (not reproduced) indicates that by late nineteenth century, the majority of worker’s housing had been replaced by commercial properties which included livery stables, beer stores, joiners and printers in addition to a public house.  In the east of the Study Area, workers’ housing has been demolished and Rodger’s Row removed to make way for a fire brigade station. The cotton dye works identified on previous mapping has also been replaced with a packing warehouse featuring basements. Surviving dwellings from the mid-nineteenth century include a cluster of three storey back-to-backs and a courtyard development around Browns Square in the south-east corner of the Site. A single line of two storey dwellings also survives immediately north of Sayers Court.
	5.4.5 The OS map of 1896 (Plate 5) shows little change had taken place in ten years other than the addition of housing immediately south of the public house. The next significant change relates to the mid-twentieth century, as illustrated by the OS map of 1948. With the exception of the public house, all earlier buildings have been demolished and plots left open or replaced with modern structures, the largest of which is the Police Headquarters, constructed in 1934 on the site of the fire station and packing warehouse.  The mapping also indicates bomb damage to the north-east corner of the Proposed Scheme. This area is later occupied by the Manchester Reform Synagogue.
	5.4.6 On present day OS mapping the Study Area contains now vacant Police Headquarters Building, the Manchester Reform Synagogue, and the early nineteenth century public house (Sir Ralph Abercromby). The remaining spaces are open and include car parks and a pub garden.
	6.1.1 A total of 27 heritage assets are present within the 250m Study Area. Of these, six non-designated assets were identified from the analysis of historical mapping identified six non-designated heritage assets within the Study Area which are in addition to those listed in the HER. A list is presented in Table 2, below, and the locations of assets are presented on Figure 2.
	7.1.1 The sensitivity or importance of a heritage asset is judged in a neighbourhood, local, regional, national and international using the criteria presented below, Table 3, as a guideline.
	Of the assets to be affected by the Proposed Scheme, the following importance or sensitivity is applied, as shown in Table 4, below
	8.1.1 Cultural heritage significance is defined in Annex 2 of the NPPF as ‘The value of a heritage asset to this and future generations because of its heritage interest’. The NPPF is clear that ‘heritage interest’ may be archaeological, architectural, artistic or historic and that significance derives not only from an assets physical presence, but also from its setting. The NPPF definitions for the heritage value are provided in Table 5, below.
	8.1.2 Through the application of the values it is possible to define what it is that gives significance to a heritage asset and therefore warrants protection. The Proposed Scheme and its immediate environs encompass layers of archaeological and historical development, which may be valued for different reasons by different people, all of which should be taken into account in determining the overall significance.
	8.1.3 The statement of significance is applied where it is considered that the Proposed Scheme will cause harm to the significance of the asset, and therefore not all of the assets presented in the gazetteer are included in the statement.
	8.1.5 The archaeological process (research, fieldwork investigation and reporting) is now the only way of revealing the extent and quality of nineteenth century workers housing in Manchester, and the recent economic boom and consequent building activity, has provided the opportunity to study industrial housing in one of the world’s shock cities, where ideas of society, economy, of the way people lived and worked, were turned on their heads, leading the country in to the modern age.
	8.1.6 Back to back houses such as those which once occupied the Study Area, no longer exist in Manchester, therefore archaeological investigations of the buried remains are particularly important and can help reveal how this type of housing developed during the nineteenth century The investigation of workers’ housing and the cotton factories, warehouses, the narrow alleyways and courts that were packed in between them will lead to a better understanding of land ownership and the impoverished social conditions which emerged at the turn of the century.
	8.1.7 The Study Area was historically occupied by worker’s housing which varied in size and plan form. This basic form of vernacular architecture epitomised this period of unplanned and unrestricted growth, typical of many contemporary industrializing cities and reflected changes in urban settlement that were unprecedented in scale and speed of transformation (Nevell, 2011).
	8.1.8 In the nineteenth century the lives of the communities occupying the ‘slum’ dwellings of the type which once stood on the Site  featured in novels of the period Amongst these were authors such as Elizabeth Gaskell,1848 (
	9.1.1 The CIfA 'Standard and Guidance for Historic Environment Desk-based Assessment' (2014) considers that an assessment of the cultural heritage significance of heritage assets (Section 8) should identify the potential impact of proposed or predicted changes on the significance of the asset and the opportunities for reducing that impact. Paragraph 129 of NPPF states that this evidence should be taken into account when considering the impact of a proposal.
	9.1.2 Key impacts are defined as those that would potentially harm the cultural heritage significance of the heritage asset and so consideration is afforded to the heritage values of the assets (See Section 8).
	9.1.3 The level of harm to cultural heritage significance is the basis of assessing the significance of impact. The level of harm is often difficult to define. However, substantial harm is taken to be ‘total loss of significance of a heritage asset’ (NPPF 2012, paragraph 133) which implies loss of the asset, loss of its heritage values and its setting. Furthermore, NPPF Planning Policy Guidance (revised 2014) states that ‘even minor works have the potential to cause substantial harm. It goes on to state ‘It is the degree of harm to the asset’s significance that is to be assessed rather the scale of the development’. Consequently, this provides a baseline for varying levels of harm with less than substantial being harm, slight harm, or negligible, as defined in Table 6.
	9.2.1 This section looks in detail at the impact of the proposed construction works, including excavation for foundations and services, upon the archaeological remains and the predicted level of harm to the significance of the archaeological assets.
	9.2.2 The extent of any previous disturbance to buried archaeological remains is an important factor in assessing the potential impact of the Proposed Scheme. Using the information collected during the map regression analysis it has been possible to define disturbed areas within the Site, and also suggest areas of less disturbance (Figure 3).
	9.2.3 The Proposed Scheme has the potential to impact upon buried archaeological remains dating to the Industrial Period and comprising a row of workers’ housing, a coal yard and rags store (WSP | PB2), a fire station and two former passages (WSP | PB3), a packing warehouse (WSP | PB4), a late nineteenth century warehouse in addition to a plumbers’ and printers’ premises (WSP | PB5) and late 18th/early 19th century workers’ housing (WSP | PB6).
	9.2.4 The proposed intrusive works will include excavations up to 13.5m below ground level (bgl) across the Site. Construction related excavation associated with geotechnical trial pitting, boreholes, foundations, landscaping, services, and ground levelling for instance, has the potential to cause substantial harm to the known and hitherto unrecorded assets.
	9.3.1 Historic development within the footprint of the Police Headquarters will almost certainly have caused some level of disturbance to the buried archaeological remains, and most significantly to the sites of the fire station, two former passages (WSP | PB3), and a packing warehouse (WSP | PB4). The extensive basement levels of the Manchester Reform Synagogue suggest that archaeological features or deposits are also unlikely to survive in this location (Figure 3).
	9.3.2 However, there is the potential for the buried remains of the archaeological assets to survive in-situ within the open courtyard of the Headquarters (Figure 3).  It is not anticipated that this area will have undergone the same level of ground disturbance as would have taken place beneath the buildings. The robust nature of archaeological remains of this type and period i.e. brick walls, stone flagstones, cobbled surfaces, lined drains and similar would certainly support this.
	9.3.3 In the car park to the south of the Manchester Reform Synagogue, there is high potential that remains associated with a plumbers’ and printers’ premises (WSP | PB5) and late 18th/early 19th century workers’ housing (WSP | PB6) to survive below ground. There is also potential for the remains of late eighteenth and early nineteenth century workers’ housing which predated the commercial premises to be present.
	9.3.4 In the car park to the east of the Manchester Reform Synagogue, the remains of a coal yard, rags store and a row of workers’ housing (WSP | PB2) may survive below ground. There is also likelihood that for earlier remains associated with early to mid-nineteenth century double depth and back to back housing and courtyard developments may also be present.
	9.3.5 The part of the Study Area which is currently occupied by the twentieth century kitchen extension to the Sir Ralph Abercromby public house was occupied by workers’ housing which appears on mapping in the mid-nineteenth century. There is medium potential that remains associated with this housing survive below the modern structure; however the extent to which its foundations have truncated the remains is unknown. Cartographic evidence suggests the public house itself was constructed on previously developed land, which has potential to yield evidence for Romano-British occupation, although the concentration of evidence from this period is concentrated outside and to the southwest of the Study Area. The ephemeral nature of remains dating to the Prehistoric period suggests that the survival of any such remains is very unlikely.
	10.1.1 Heritage assets of less significance that those of national importance may undergo preservation by record (intrusive), where Regional / County or Local / Borough significance can be demonstrated. Furthermore, the NPPF (2012) in paragraph 128 states the requirement for the evaluation of assets where their significance is not fully understood. The full character, extent, survival and significance of below-ground remains within the Proposed Scheme are at present unknown and warrant intrusive investigation, and particularly within the area of high archaeological potential (Figure 3). Trial trenching is appropriate for this area, although some health and safety access restrictions will apply and particularly within the courtyard of the Police Headquarters if extant during these site investigations. The trenches will be located to target the archaeological resource as shown the historic mapping.
	10.1.2 Should proposals go ahead for the demolition of the Sir Ralph Abercromby public house, the groundworks associated with the clearance of the building should be monitored by an archaeologist (archaeological watching brief), as the remains of nineteenth century housing, associated courtyards and to a lesser extent Romano-British features have the potential to survive  in this location.
	10.1.3 A programme of investigative fieldwork comprising the excavation of four evaluation trenches has been devised in consultation with the GMAAS Heritage Management Director. This fieldwork is intended to determine the extent, depth, function, chronology and relative significance of any archaeological deposits, and if necessary will serve to inform further stages of more detailed archaeological mitigation and appropriate recording of significant remains.
	10.1.4 Historic England state that “...future strategies must underpin the need for investigation of threatened and unthreatened sites by defining priorities based upon a rigorous, consistent and comprehensive assessment of the archaeological resource' (Frameworks for our Past 1996). With this in mind, the primary goals of the archaeological research strategy devised in November 2003 by UMAU must be considered when assessing the significance of assets within the Study Area. In summary these include an advanced understanding of Manchester's archaeology particularly in those periods which are the most important regionally and nationally, namely the Post-medieval and Industrial periods, since Manchester transformed the world through combining industrialisation and urbanisation (UMAU 2003, 60). A second agenda is to establish the most important surviving archaeological and historic environment resources within the city and thus improve their protection (ibid).
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	Appendix 12.1 Jacksons Row ADBA Nov'16
	Jacksons Row ADBA November 2016
	1.1.1 WSP | Parsons Brinckerhoff (WSP | PB) was commissioned by St Michael’s Partnership to undertake an archaeological desk-based assessment (ADBA) of the Proposed Scheme in support of a planning application for redevelopment of the Site. This was duly undertaken in February 2016.  None of the 27 heritage assets identified within the Study Area have statutory designation or are of national importance. Six assets were identified within the boundaries of the Proposed Scheme and  comprise the sites of late 19th century commercial properties including a packing warehouse and beer store (WSP | PB1), a row of workers’ housing, a coal yard and rags store (WSP|PB2), a fire station and two former passages (WSP | PB3),  a packing warehouse (WSP | PB4), the site of a late nineteenth century warehouse, a plumbers’ and printers’ premises (WSP | PB5) and the sites of late 18th / early 19th century workers’ housing (WSP | PB6). There is also the potential for other remains associated with early to mid-nineteenth century double-depth and back to back housing, courtyard developments and a cotton dye works to survive.
	1.1.1 WSP | Parsons Brinckerhoff (WSP | PB) was commissioned by St Michael’s Partnership to undertake an archaeological desk-based assessment (ADBA) of the Proposed Scheme in support of a planning application for redevelopment of the Site. This was duly undertaken in February 2016.  None of the 27 heritage assets identified within the Study Area have statutory designation or are of national importance. Six assets were identified within the boundaries of the Proposed Scheme and  comprise the sites of late 19th century commercial properties including a packing warehouse and beer store (WSP | PB1), a row of workers’ housing, a coal yard and rags store (WSP|PB2), a fire station and two former passages (WSP | PB3),  a packing warehouse (WSP | PB4), the site of a late nineteenth century warehouse, a plumbers’ and printers’ premises (WSP | PB5) and the sites of late 18th / early 19th century workers’ housing (WSP | PB6). There is also the potential for other remains associated with early to mid-nineteenth century double-depth and back to back housing, courtyard developments and a cotton dye works to survive.
	1.1.1 WSP | Parsons Brinckerhoff (WSP | PB) was commissioned by St Michael’s Partnership to undertake an archaeological desk-based assessment (ADBA) of the Proposed Scheme in support of a planning application for redevelopment of the Site. This was duly undertaken in February 2016.  None of the 27 heritage assets identified within the Study Area have statutory designation or are of national importance. Six assets were identified within the boundaries of the Proposed Scheme and  comprise the sites of late 19th century commercial properties including a packing warehouse and beer store (WSP | PB1), a row of workers’ housing, a coal yard and rags store (WSP|PB2), a fire station and two former passages (WSP | PB3),  a packing warehouse (WSP | PB4), the site of a late nineteenth century warehouse, a plumbers’ and printers’ premises (WSP | PB5) and the sites of late 18th / early 19th century workers’ housing (WSP | PB6). There is also the potential for other remains associated with early to mid-nineteenth century double-depth and back to back housing, courtyard developments and a cotton dye works to survive.
	1.1.2 Archaeological evidence from the surrounding area suggests there is potential for unknown previously unrecorded assets to also be present within the Study Area and possibly dating from the prehistoric and Romano-British periods.
	1.1.3 The results of the ADBA suggest that excavation works relating to the Proposed Scheme are likely to disturb any surviving remains associated with the known assets and potential archaeological remains.
	1.1.4 Eighteenth and nineteenth century remains of the type likely to be present at the Site are often very robust and survive well. Due to the high potential for archaeological remains to be present, a programme of investigative fieldwork comprising the excavation of four evaluation trenches has been devised in consultation with the GMAAS Heritage Management Director. This fieldwork is intended to determine the extent, depth, function, chronology and relative significance of any archaeological deposits, and if necessary will serve to inform further stages of more detailed archaeological mitigation and appropriate recording of significant remains.
	2.1.1 The detailed planning application is for a mixed use development comprising residential dwellings, a hotel, synagogue, a number of restaurants and bars, retail provision and office space. The Proposed Scheme also proposes public realm areas, amenity space, and elevated gardens, revised access, car parking, landscaping and pedestrian routes through the Proposed Scheme. The Site will be cleared of the existing uses prior to development.
	2.1.2 (WSP | PB) was commissioned by St Michael’s Partnership to undertake an archaeological desk-based assessment of the Site in support of the planning application. The assessment considers the potential for below-ground archaeological remains only, and the built heritage assessment including setting is being undertaken separately.
	2.2.1 The Proposed Scheme is located in Manchester City centred on SJ 83657 98026 (Figure 1) and covers an area of approximately 0.56 hectares. A former Police Headquarters occupies the eastern half of the Site and this is four storeys in height and features a basement and central courtyard area. The western half of the Site comprises a public house, the Manchester Reform Synagogue and car parking areas. The elevation on-site gently decreases from approximately 39.5m AOD in the northeast corner to approximately 36.0m AOD in the southwest corner.
	2.2.2 The Site lies to the immediate south of Jackson’s Row, with a five storey building beyond of mixed use including office space, cafes, a gymnasium, and nightclub. To the south lies Bootle Street and the Albert Hall theatre, an office, restaurants, and a public house. The western boundary is formed by 210 Deansgate; an office building with retail units on the ground floor, and Deansgate itself beyond. To the east lies South Mill Street and the Friends Meeting House.
	2.2.3 Published geological mapping (BGS 2004) indicates that the eastern half of the Site, beneath the former Police Headquarters, is underlain by Glacial Till and Chester Pebble Beds Formation of the Sherwood Sandstone Group. Mapping indicates that the western half of the Site is underlain by the Chester Pebble Beds Formation. Glacial Fluvial Sheet Deposits (sand and gravel) outcrop immediately to the south of the eastern half of the site.
	3.1.1 National planning policies on the conservation of the historic environment are set out in the NPPF, which was published by the Department of Communities and Local Government (DCLG) in 2012. Sites of archaeological or cultural heritage significance that are valued components of the historic environment and merit consideration in planning decisions are grouped as 'heritage assets'. The NPPF states that "heritage assets are an irreplaceable resource" the conservation of which can bring "wider social, cultural, economic and environmental benefits." (DCLG 2012, Section 12, paragraph 126). It also states that the "significance of any heritage assets affected including any contribution made by their setting... should be understood in order to assess the potential impact (op cit, 128). In addition to standing remains, heritage assets of archaeological interest can comprise sub-surface remains and, therefore, assessments should be undertaken for a site with potential below-ground archaeological deposits.
	3.1.2 It is normally accepted that non-designated heritage assets will be preserved by record, in accordance with their significance and the magnitude of the harm to or loss of the asset as a result of the proposals to "avoid or minimise conflict between the heritage asset's conservation and any aspect of the proposals." (op cit, 129). Non-designated heritage assets of archaeological interest will also be subject to the policies reserved for designated heritage assets if they are of equivalent significance to Scheduled Monuments (op cit, 132).
	3.1.3 Relevant policy can be found in the Extant Unitary Development Policies (UDP) within the Citywide Development Control Policies, Section 20:
	3.1.4 The Council will give particular careful consideration to development proposals which affect scheduled ancient monuments and sites of archaeological interest, to ensure their preservation in place. In particular:
	3.2.1 During February 2014 the Greater Manchester Archaeological Advisory Service (GMAAS) Heritage Management Director was consulted regarding the nature of the archaeological resource both within the limits of the scheme and the immediate  vicinity of the Site. A programme of trial trenching was suggested for the car parking areas, although this was prior to any detailed investigation of the Proposed Scheme having taken place. The client is advised to submit this assessment to the Heritage Management Director at GMAAS.
	3.2.2 Although the focus of the ADBA is the Site, a wider area and archaeological contextual background is presented for the general area of the scheme. A Study Area of approximately 250m extending out from the limits of the Proposed Scheme was applied for the identification of all known and potential below-ground heritage assets types (Figure 2).
	3.2.3 The technical terminology applied to the assessment process is based on that contained within the NPPF Planning Practice Guide (DCLG 2014) and the Cultural Heritage Section (Volume 11, Section 3, Part 2) of the Design Manual for Road and Bridges (DMRB) issued by the Highways Agency in 2007. This latter document has been widely adopted throughout the heritage industry as a baseline. However, the terminology has been enhanced as appropriate throughout this report and professional judgement is applied throughout.  For the ease of presentation in this document, cultural heritage features are referred to as heritage assets.
	3.2.4 The assessment considers below-ground archaeological remains only. The assessment of built heritage including a setting assessment has been undertaken by Stephen Levrant of Heritage Architecture Ltd and presented in a separate document.
	3.2.5 The assessment is based on the development proposals as presented at the time of compiling this report. Any comments received on this document from the GMAAS Heritage Management Director should be taken into consideration for future assessment or investigations.
	3.3.1 In addition to compliance with the NPPF this ADBA has been compiled in accordance with professional standards and guidance. The standards and guidance which relate to this assessment are:
	4.4.1 This section presents an overview and order of presentation of the assessment process. Detailed method statements are included as appropriate within each section highlighted below.
	4.4.2 Aims and Objectives: The ADBA will aim to gain an understanding of the archaeological resource in order to achieve the objectives stated below:
	4.4.3 Baseline Condition (Section 5): This section presents a summary of the historical and archaeological background of the general area. It is presented by historical period, and has been compiled in order to place the Study Area into a wider archaeological context.
	4.4.4 Gazetteer of Heritage Assets (Section 6): This presents a tabulated list of assets within the 250m Study Area.
	4.4.5 Statement of Importance/Sensitivity (Section 7): The importance or sensitivity of the heritage assets identified is judged in a neighbourhood, local, county/regional, national and international context. The importance or sensitivity of an asset informs the mitigation strategy required in the event of predicted harm to the significance of the asset.
	4.4.6 Cultural Heritage Significance (Section 8):  A statement of cultural heritage significance is presented for those assets that will be subject to an adverse or harmful impact from the Proposed Scheme (Section 9). The NPPF specified heritage values: historical, aesthetic, architectural and archaeological interests are discussed as appropriate.
	4.4.7 Potential Harm (Section 9): The level of potential harm to the significance of the heritage assets as a result of the Proposed Scheme on built heritage or buried archaeological remains will be determined. Similarly, any positive impacts are presented.
	4.4.8 Investigation or Mitigation Strategy (Section 10): Suitable mitigation measures, where possible, to avoid, reduce, or remedy adverse impacts are presented. Suggestions for further investigation of significance are presented as appropriate.
	5.1.1 The principal source of information consulted was the Greater Manchester Historic Environment Record (HER); this is a database of all known archaeological sites in the municipal area, and it was  consulted to establish the known heritage assets within the Site and wider Study Area.
	5.1.2 A review of publicly available data including reports on any archaeological work conducted in or near the Study Area was undertaken. Historic maps were studied including but not exclusive to Ordnance Survey. The results of the data collection are presented in the gazetteer Section 6 and on Figure 2.
	5.1.3 The Site was visited in February 2016 in order to assess its character, identify any visible archaeological assets and assess possible factors which may affect the survival or condition of known or potential assets (Figure 2). A photographic archive was compiled and a selection of images is presented as Plates 6 and 7 in the appendix to this report. At the time of visit, the Site comprised standing buildings which include the Police Headquarters, the Sir Ralph Abercromby public house and the Manchester Reform Synagogue. Three car parks and a pub garden are also present.
	5.2.1The following section presents a brief summary of the historical and archaeological background of the general area. This is presented by historical period (Table 1), and has been compiled in order to place the Study Area into a wider archaeological context.
	5.2.2 The Proposed Scheme lies 0.5 km north-east of the Roman Fort of Mancunium. Evidence for a civilian settlement or vicus (415.2.0) has been found through archaeological excavation and chance finds on this side of the fort. The full extent of the vicus is uncertain but it is unlikely that it extended as far as the Proposed Scheme.
	5.2.3 The course of the Manchester to Ribchester Roman Road (14.1.0) is known to have extended from the north gate of the fort along an alignment which fell into the present line of Deansgate in the area of St Mary’s Street. In the late 18th century the local antiquarian, John Whitaker, reported the road could still be traced as low earth works in the gardens just north of the fort and in 1760 part of the road was discovered on this same alignment adjacent to property at the eastern end of Quay Street, and approximately 100m from the Proposed Scheme
	5.2.4 Deansgate is attested as a thoroughfare in the Medieval Period and modern research has identified the location of several properties known from documentary sources to have been located here at that date (Morris 1983, 39). A plan of Manchester in 1650 (Plate 1) shows the nucleus of the medieval town to the north of the Proposed Scheme, which at this time comprises fields.
	5.2.5 A small deer park, Aldport Park, was present at the southern end of Deansgate and was documented in 1282 up until about 1599. Its boundaries are believed to have been the Irwell and Medlock rivers and the approximate line of the later Quay Street and Peter Street on the north. No evidence has been found to suggest the park, which on its ‘landward’ sides is likely to have been bounded by a bank and ditch, extended as far north as the Proposed Scheme (
	5.2.6 Manchester saw extraordinary growth and changes from the late 18th century to the mid-19th century when it became the archetypal City of the industrial age. It is in this period that Manchester’s industrial heritage can claim to have international importance (Redhead 2010, 53).
	5.2.7 The rapid factory-based industrialisation saw a phenomenal rise in population. Manchester nearly doubled its size between 1801 and 1821 from 75,281 to 126,066 people, and then more than doubled it by 1851, when there were 303,382 people within the new borough (Hartwell 2001, 17). This new population required huge amounts of housing and between 1773 and 1821 the number of dwellings in the city rose from 3446 to 17,257 (Kidd 2002, 38), and by 1851 had reached nearly 50,000 houses (Nevell 2011).
	5.2.8 In the late 18th century, workshop dwellings were a common form of housing and which generally had three storeys, a yard and a basement with a top floor having a characteristic long row of window lights to add domestic weaving (Redhead 2010).  Such dwellings were characteristic of the proto-industrialisation process which relied heavily on hand-manufacturing processes particularly in the textile sector (Palmer 2004, 3-7).
	5.2.9 Whilst such vernacular workshop dwellings represented on the whole good quality, single-family, artisan housing, by the end of the eighteenth century the rapid industrialisation of Manchester had begun to lead to a decline in housing standards and a sharp rise in population densities. These conditions would culminate in the overcrowded and insanitary living spaces recorded by Engels, Kay, Reach and other social commentators during the 1830s and 1840s. John Aikin (1795, 193) was probably the first to detail these problems, noting in 1795 that ‘in some parts of the town, cellars are so damp as to be unfit for Habitations; … I have known several industrious families lost to the community, by a short residence in damp cellars’.
	5.2.10 The population rise had a dramatic effect upon housing as dwellings were thrown up in every available space within the working class areas. Back to back dwellings arranged in narrow courts, which provided communal yard spaces and latrines, were especially commonplace in the 1830’s and 1840’s.These properties encapsulate many of the features of later slum housing; small domestic unit size, poor lighting, restricted access through narrow alleyways and a lack of sanitation. When the poet and historian Robert Southey visited Manchester in 1808 he commented ‘The dwelling of the labouring manufacturers are in narrow streets and lanes blocked up from light air....crowded together because every inch of land is of such value, that room for light and air cannot be afforded to them’ (Bradshaw 1987, 24).
	5.2.11 These and other nineteenth century commentaries can be amplified by the growing body of excavated domestic dwellings in the City centre. An excavation in the west of the Study Area along Hardman Street, exposed foundations of buildings and other structures which date predominately to the 18th century which included the remains of early back to back housing in addition to privies, house yard wall and brick drains. The excavation also recovered the remains of a 18th/19th century hat factory and chemical works (UMAU 2005).
	5.2.12 At the beginning of the 20th century, Manchester was reaping the benefits of the one of the most ambitious municipal undertakings of the 19th century, the Manchester Ship Canal, which opened in 1894. It cushioned the City from the worst effects of the interwar recession. The cotton industry, which had been in decline since the 1930s had collapsed by the 1950s and the most dramatic period of industrial decline began in the late 1960s. In the centre the emphasis was at first on rebuilding war-damaged and run down areas. The Manchester Reform Synagogue was built on the site of a bomb-damaged building in 1952, using money from the War Damage Commission, after the previous synagogue building was destroyed on 1 June 1941 during the Manchester Blitz (Hartwell 2001).
	5.3.1 There are no recorded archaeological interventions within the Study Area.
	5.4.1 A plan of Manchester produced in 1650 (Plate 1) depicts the nucleus of the medieval town to the north of the Proposed Scheme which at this time is agricultural in nature. By 1772 and as shown on Tinkers map (Plate 2), a street plan had been laid out. No detail of the flanking housing no detail of the individual properties is presented.  The streets extend into the Site. It is likely the properties are workshop dwellings which commonly featured attic-floor workshops above tenement housing in the basements, ground and first floors. The central part of the Site appears devoid of development, however due to the map’s low level of detail this may be misleading.
	5.4.2 Almost fifty years later Casson and Berry’s map of Manchester in 1820 (Plate 3) presents the housing described above in more detail. Rows of adjacent properties are shown fronting on to Jackson’s Row (denoted as Street on the map) and Bootle Street with associated yards to the rear. The central part of the Proposed Scheme is now occupied by garden or allotment plots, each flanked by passageways which lead to a central alleyway.
	5.4.3 The Ordnance Survey (OS) map of 1849 (Plate 4) presents evidence suggesting that by the mid nineteenth century the street pattern had changed slightly with the addition of two north/south aligned roads - Roger’s Row and South Sea. The Study Area is occupied by workers’ housing of various standards which include rows of back to backs, double- depth houses and courtyard developments such as Brown’s Court and Taylor’s Court. A cotton dye works occupies the north-east corner of the Proposed Scheme and a Quaker’s burial ground and church lies just outside of it to the west.
	5.4.4 Goads Insurance Plan of 1886 (not reproduced) indicates that by late nineteenth century, the majority of worker’s housing had been replaced by commercial properties which included livery stables, beer stores, joiners and printers in addition to a public house.  In the east of the Study Area, workers’ housing has been demolished and Rodger’s Row removed to make way for a fire brigade station. The cotton dye works identified on previous mapping has also been replaced with a packing warehouse featuring basements. Surviving dwellings from the mid-nineteenth century include a cluster of three storey back-to-backs and a courtyard development around Browns Square in the south-east corner of the Site. A single line of two storey dwellings also survives immediately north of Sayers Court.
	5.4.5 The OS map of 1896 (Plate 5) shows little change had taken place in ten years other than the addition of housing immediately south of the public house. The next significant change relates to the mid-twentieth century, as illustrated by the OS map of 1948. With the exception of the public house, all earlier buildings have been demolished and plots left open or replaced with modern structures, the largest of which is the Police Headquarters, constructed in 1934 on the site of the fire station and packing warehouse.  The mapping also indicates bomb damage to the north-east corner of the Proposed Scheme. This area is later occupied by the Manchester Reform Synagogue.
	5.4.6 On present day OS mapping the Study Area contains now vacant Police Headquarters Building, the Manchester Reform Synagogue, and the early nineteenth century public house (Sir Ralph Abercromby). The remaining spaces are open and include car parks and a pub garden.
	6.1.1 A total of 27 heritage assets are present within the 250m Study Area. Of these, six non-designated assets were identified from the analysis of historical mapping identified six non-designated heritage assets within the Study Area which are in addition to those listed in the HER. A list is presented in Table 2, below, and the locations of assets are presented on Figure 2.
	7.1.1 The sensitivity or importance of a heritage asset is judged in a neighbourhood, local, regional, national and international using the criteria presented below, Table 3, as a guideline.
	Of the assets to be affected by the Proposed Scheme, the following importance or sensitivity is applied, as shown in Table 4, below
	8.1.1 Cultural heritage significance is defined in Annex 2 of the NPPF as ‘The value of a heritage asset to this and future generations because of its heritage interest’. The NPPF is clear that ‘heritage interest’ may be archaeological, architectural, artistic or historic and that significance derives not only from an assets physical presence, but also from its setting. The NPPF definitions for the heritage value are provided in Table 5, below.
	8.1.2 Through the application of the values it is possible to define what it is that gives significance to a heritage asset and therefore warrants protection. The Proposed Scheme and its immediate environs encompass layers of archaeological and historical development, which may be valued for different reasons by different people, all of which should be taken into account in determining the overall significance.
	8.1.3 The statement of significance is applied where it is considered that the Proposed Scheme will cause harm to the significance of the asset, and therefore not all of the assets presented in the gazetteer are included in the statement.
	8.1.5 The archaeological process (research, fieldwork investigation and reporting) is now the only way of revealing the extent and quality of nineteenth century workers housing in Manchester, and the recent economic boom and consequent building activity, has provided the opportunity to study industrial housing in one of the world’s shock cities, where ideas of society, economy, of the way people lived and worked, were turned on their heads, leading the country in to the modern age.
	8.1.6 Back to back houses such as those which once occupied the Study Area, no longer exist in Manchester, therefore archaeological investigations of the buried remains are particularly important and can help reveal how this type of housing developed during the nineteenth century The investigation of workers’ housing and the cotton factories, warehouses, the narrow alleyways and courts that were packed in between them will lead to a better understanding of land ownership and the impoverished social conditions which emerged at the turn of the century.
	8.1.7 The Study Area was historically occupied by worker’s housing which varied in size and plan form. This basic form of vernacular architecture epitomised this period of unplanned and unrestricted growth, typical of many contemporary industrializing cities and reflected changes in urban settlement that were unprecedented in scale and speed of transformation (Nevell, 2011).
	8.1.8 In the nineteenth century the lives of the communities occupying the ‘slum’ dwellings of the type which once stood on the Site  featured in novels of the period Amongst these were authors such as Elizabeth Gaskell,1848 (
	9.1.1 The CIfA 'Standard and Guidance for Historic Environment Desk-based Assessment' (2014) considers that an assessment of the cultural heritage significance of heritage assets (Section 8) should identify the potential impact of proposed or predicted changes on the significance of the asset and the opportunities for reducing that impact. Paragraph 129 of NPPF states that this evidence should be taken into account when considering the impact of a proposal.
	9.1.2 Key impacts are defined as those that would potentially harm the cultural heritage significance of the heritage asset and so consideration is afforded to the heritage values of the assets (See Section 8).
	9.1.3 The level of harm to cultural heritage significance is the basis of assessing the significance of impact. The level of harm is often difficult to define. However, substantial harm is taken to be ‘total loss of significance of a heritage asset’ (NPPF 2012, paragraph 133) which implies loss of the asset, loss of its heritage values and its setting. Furthermore, NPPF Planning Policy Guidance (revised 2014) states that ‘even minor works have the potential to cause substantial harm. It goes on to state ‘It is the degree of harm to the asset’s significance that is to be assessed rather the scale of the development’. Consequently, this provides a baseline for varying levels of harm with less than substantial being harm, slight harm, or negligible, as defined in Table 6.
	9.2.1 This section looks in detail at the impact of the proposed construction works, including excavation for foundations and services, upon the archaeological remains and the predicted level of harm to the significance of the archaeological assets.
	9.2.2 The extent of any previous disturbance to buried archaeological remains is an important factor in assessing the potential impact of the Proposed Scheme. Using the information collected during the map regression analysis it has been possible to define disturbed areas within the Site, and also suggest areas of less disturbance (Figure 3).
	9.2.3 The Proposed Scheme has the potential to impact upon buried archaeological remains dating to the Industrial Period and comprising a row of workers’ housing, a coal yard and rags store (WSP | PB2), a fire station and two former passages (WSP | PB3), a packing warehouse (WSP | PB4), a late nineteenth century warehouse in addition to a plumbers’ and printers’ premises (WSP | PB5) and late 18th/early 19th century workers’ housing (WSP | PB6).
	9.2.4 The proposed intrusive works will include excavations up to 13.5m below ground level (bgl) across the Site. Construction related excavation associated with geotechnical trial pitting, boreholes, foundations, landscaping, services, and ground levelling for instance, has the potential to cause substantial harm to the known and hitherto unrecorded assets.
	9.3.1 Historic development within the footprint of the Police Headquarters will almost certainly have caused some level of disturbance to the buried archaeological remains, and most significantly to the sites of the fire station, two former passages (WSP | PB3), and a packing warehouse (WSP | PB4). The extensive basement levels of the Manchester Reform Synagogue suggest that archaeological features or deposits are also unlikely to survive in this location (Figure 3).
	9.3.2 However, there is the potential for the buried remains of the archaeological assets to survive in-situ within the open courtyard of the Headquarters (Figure 3).  It is not anticipated that this area will have undergone the same level of ground disturbance as would have taken place beneath the buildings. The robust nature of archaeological remains of this type and period i.e. brick walls, stone flagstones, cobbled surfaces, lined drains and similar would certainly support this.
	9.3.3 In the car park to the south of the Manchester Reform Synagogue, there is high potential that remains associated with a plumbers’ and printers’ premises (WSP | PB5) and late 18th/early 19th century workers’ housing (WSP | PB6) to survive below ground. There is also potential for the remains of late eighteenth and early nineteenth century workers’ housing which predated the commercial premises to be present.
	9.3.4 In the car park to the east of the Manchester Reform Synagogue, the remains of a coal yard, rags store and a row of workers’ housing (WSP | PB2) may survive below ground. There is also likelihood that for earlier remains associated with early to mid-nineteenth century double depth and back to back housing and courtyard developments may also be present.
	9.3.5 The part of the Study Area which is currently occupied by the twentieth century kitchen extension to the Sir Ralph Abercromby public house was occupied by workers’ housing which appears on mapping in the mid-nineteenth century. There is medium potential that remains associated with this housing survive below the modern structure; however the extent to which its foundations have truncated the remains is unknown. Cartographic evidence suggests the public house itself was constructed on previously developed land, which has potential to yield evidence for Romano-British occupation, although the concentration of evidence from this period is concentrated outside and to the southwest of the Study Area. The ephemeral nature of remains dating to the Prehistoric period suggests that the survival of any such remains is very unlikely.
	10.1.1 Heritage assets of less significance that those of national importance may undergo preservation by record (intrusive), where Regional / County or Local / Borough significance can be demonstrated. Furthermore, the NPPF (2012) in paragraph 128 states the requirement for the evaluation of assets where their significance is not fully understood. The full character, extent, survival and significance of below-ground remains within the Proposed Scheme are at present unknown and warrant intrusive investigation, and particularly within the area of high archaeological potential (Figure 3). Trial trenching is appropriate for this area, although some health and safety access restrictions will apply and particularly within the courtyard of the Police Headquarters if extant during these site investigations. The trenches will be located to target the archaeological resource as shown the historic mapping.
	10.1.2 Should proposals go ahead for the demolition of the Sir Ralph Abercromby public house, the groundworks associated with the clearance of the building should be monitored by an archaeologist (archaeological watching brief), as the remains of nineteenth century housing, associated courtyards and to a lesser extent Romano-British features have the potential to survive  in this location.
	10.1.3 A programme of investigative fieldwork comprising the excavation of four evaluation trenches has been devised in consultation with the GMAAS Heritage Management Director. This fieldwork is intended to determine the extent, depth, function, chronology and relative significance of any archaeological deposits, and if necessary will serve to inform further stages of more detailed archaeological mitigation and appropriate recording of significant remains.
	10.1.4 Historic England state that “...future strategies must underpin the need for investigation of threatened and unthreatened sites by defining priorities based upon a rigorous, consistent and comprehensive assessment of the archaeological resource' (Frameworks for our Past 1996). With this in mind, the primary goals of the archaeological research strategy devised in November 2003 by UMAU must be considered when assessing the significance of assets within the Study Area. In summary these include an advanced understanding of Manchester's archaeology particularly in those periods which are the most important regionally and nationally, namely the Post-medieval and Industrial periods, since Manchester transformed the world through combining industrialisation and urbanisation (UMAU 2003, 60). A second agenda is to establish the most important surviving archaeological and historic environment resources within the city and thus improve their protection (ibid).
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