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1. Introduction

1.1 Overview

1.1.1 This Water Framework Directive (WFD) compliance assessment has been
prepared in respect of the proposed A57 Link Roads Scheme (hereafter referred
to as “the Scheme”) made by Highways England Company Limited ("the
Applicant") to the Secretary of State for Transport ("Secretary of State") for a
Development Consent Order (DCO) under section 37 of the Planning Act 2008
("the Act").

1.1.2 An Environmental Impact Assessment (EIA) has been undertaken and an
Environmental Statement (ES) (TR010034/APP/6.3) prepared to support the
application for the DCO. This WFD compliance assessment forms an appendix
to the Road Drainage and Water Environment chapter (Chapter 13) of the ES
(application document reference TR010034/APP/6.3).

1.1.3 This report is based on the current Scheme design developed to support the
DCO application. Should there be any subsequent design changes to the
Scheme, an update to this WFD compliance assessment would be required.

1.2 Legislative Background

1.21 The European Union (EU) Water Framework Directive (Council Directive
2000/60/EC) aims to protect and enhance the quality of the water environment
across all EU member states. Whilst the United Kingdom is no longer a member
of the EU (as of 31 January 2020), the WFD is transposed into English and
Welsh law through The Water Environment (Water Framework Directive)
(England and Wales) Regulations 2017 which revoke and replace The Water
Environment (Water Framework Directive) (England and Wales) Regulations
2003 and its amendments.

1.2.2 In England and Wales, the Environment Agency is the regulatory body
responsible for the implementation of the WFD, and is also responsible for
classifying the current condition of surface water and groundwater bodies, and
setting a series of objectives for maintaining or improving the condition.

1.2.3 The WFD requires all natural surface water bodies to achieve both Good
Ecological Status (GES) and Good Chemical Status (GCS). Artificial and Heavily
Modified Water Bodies (A/HMWBs) may be prevented from reaching GES due to
the modifications necessary to maintain their “use” (e.g. navigation). They are,
therefore, required to achieve Good Ecological Potential (GEP) through the
implementation of a series of mitigation measures.

1.2.4 The WFD requires Good status (both qualitative and quantitative) to be achieved
for all groundwater bodies. The WFD also requires the prevention of the

Planning Inspectorate Scheme Reference: TR010034
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1.2.5

1.2.6

1.2.7

1.3
1.3.1

1.3.2

deterioration in groundwater status and the reversal of significant and sustained
upward trends in pollutant concentrations in groundwater.

River Basin Management Plans (RBMPs) set out statutory objectives for river,
canal, lake, groundwater, estuarine and coastal water bodies within a River
Basin District (RBD), and document the measures required to maintain or
improve status at a water body scale. The first RBMPs were published in 2009
(Cycle 1), followed by a Cycle 2 update published in 2016.

WEFD designated watercourses are assessed under the WFD, assigned a
classification and are designated as Statutory Main Rivers (i.e. the responsibility
of the Environment Agency). Other watercourses within the WFD surface water
body are reportable to the WFD watercourse and consideration should still be
given to their impact upon the status of the wider water body. These other
watercourses may either be designated as Statutory Main River or Ordinary
Watercourse (i.e. the responsibility of the Lead Local Flood Authority (LLFA),
internal drainage board (IDB) or district council).

A WFD compliance assessment is required for new developments (for which a
direct impact pathway to the water environment is identified) to demonstrate that
proposals will not result in the deterioration in status (or potential) of any water
body (Test A), or prevent the attainment of Good status (or potential) in future
WEFD Cycles (Test B). The methodology used in this WFD compliance
assessment is considered further in Section 2 (Methodology) of this document.

Scheme Background

The Scheme lies mainly within the administrative boundaries of Tameside
Metropolitan Borough Council (MBC), up until to the proposed River Etherow
Bridge. To the east of this, the Scheme crosses over the boundary with High
Peak Borough Council and Derbyshire County Council.

The Scheme includes the following components:
¢ A new offline bypass of 1.12 miles (1.8km) of dual carriageway road

connecting the M67 Junction 4 to A57(T) Mottram Moor Junction

¢ A new offline bypass of 0.81 miles (1.3km) of single carriageway
connecting the A57(T) Mottram Moor to the A57 Woolley Bridge

e Creation of two new junctions, Mottram Moor Junction and Woolley Bridge
Junction and improvement works to the existing M67 Junction 4

e Creation of five new structures (Old Mill Farm Underpass, Roe Cross
Road Overbridge, Mottram Underpass, Carrhouse Lane Underpass, River
Etherow Bridge and Roe Cross Road overbridge)

¢ One main temporary construction compound area, located on agricultural
land to the east of the M67 Junction 4

Planning Inspectorate Scheme Reference: TR010034
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e Detrunking, including safety measures from the M67 Junction 4 to
Mottram Back Moor Junction, to be agreed with Tameside MBC.

e Safety measures and improvements to the A57 from Mottram Moor
Junction to Gun Inn Junction and from Gun Inn Junction to Woolley Lane
Junction, to be agreed with Tameside MBC

Planning Inspectorate Scheme Reference: TR010034
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2. Methodology

2.1 Approach

2.1.1 The overall aim of this WFD compliance assessment is to identify and assess
potential impacts of the Scheme upon the water environment, and to determine
whether the Scheme is compliant with WFD legislation.

21.2 The following Environment Agency guidance documents have been considered
in the undertaking of this WFD compliance assessment:

e Position Statement 488 10: Protecting and improving the water
environment. Water Framework Directive compliance of physical works in
rivers’.

e Water Framework Directive risk assessment. How to assess the risk of
your activity?.

e Position Statement 1340 _16: Supporting implementation of river basin
management plans?.

e Supporting Document 1340 _16_SDO01: Implementation of the river basin
management plans position statement?.

2.1.3 The methodology used for this WFD compliance assessment follows guidance
produced by The Planning Inspectorate (PINS) in Advice Note 18 on the Water
Framework Directive (PINS, 2017°). This approach includes three phases of
work:

e Stage 1 — WFD Screening
e Stage 2 — WFD Scoping
e Stage 3 — WFD Impact Assessment

2.2 Stage 1 — WFD Screening

2.2.1 The Stage 1 (WFD Screening) process included determining the Scheme’s Zone
of Influence (Zol) and identifying receptors which have the potential to be
affected by the Scheme.

22.2 A desk study was undertaken to identify WFD water bodies which fall (or partly
fall) within the defined Zol for the Scheme. WFD water bodies where there is a
high confidence of Scheme works having no direct impact were screened out
from further assessment at this stage. All other identified water bodies were

" Environment Agency, 2016. Position Statement 488_10: Protecting and improving the water environment. Water Framework Directive
compliance of physical works in rivers.
2 Environment Agency, 2016. Water Framework Directive risk assessment. How to assess the risk of your activity. Available from:

Environment Agency, 2017. Position Statement 1340_16: Supporting implementation of river basin management plans.
4 Environment Agency, 2018. Supporting Document: 1340_16_SDO01: Implementation of the river basin management plans position
statement.
5 The Planning Inspectorate, 2017. Advice Note 18: The Water Framework Directive. Available from:

|
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marked as requiring further detailed assessment under the WFD and were
carried forward to Stage 2 — WFD Scoping.

2.2.3 The following sources of open data and information were used for this desk
study:

e Environment Agency Catchment Data Explorer®
e Ordnance Survey (OS) Open Data’
e North West River Basin Management Plan®

224 The works associated with the Scheme were reviewed at Stage 1 (WFD
Screening) to identify the potential impacts of the proposed works on surface
watercourses and groundwater. Additionally, an exercise was undertaken to
identify any activities associated with the Scheme which do not require further
consideration, for example, activities which have been ongoing since before the
current RBMP cycle and have thus formed part of the baseline.

2.3 Stage 2 — WFD Scoping

2.3.1 For Stage 2 (WFD Scoping), a desk study was completed to present the baseline
characteristics of each WFD surface water and groundwater body using the
Environment Agency’s Catchment Data Explorer, Environment Agency WFD
Water Body Extended Summaries®, and the North West RBMP. This includes
the current classification status for all WFD elements (most recently updated in
2019 (Cycle 2)), Reasons for Not Achieving Good (RNAG) affecting the water
body, its sensitivity to change and identification of watercourses within each
water body. This information is presented in Section 4 (Stage 2 — WFD Scoping).
The following sources of information were used for this desk study in addition to
those detailed in Section 2.2:

e Defra MAGIC map'®

e Online historic mapping resources, e.g. National Library of Scotland'’
e High-resolution aerial photography, e.g. Google Earth?

« Highways England Ground Investigation Report (2018)'3

e British Geological Survey (BGS) Geology of Britain viewer map'#

5 Environment Agency, 2020. Catchment Data Explorer. Available from: ]
" Ordnance Survey, 2020. OS Open Data. Available from:

8 Environment Agency, 2020. North West river basin district river basin management plan. Available from:

! WFD Water Body Extended Summaries provided by the Environment Agency on 24/12/2020 by data request. Request number:
GMMC196351AB.

"% Defra, 2020. MAGIC Map Application. Available from: |

" National L brary of Scotland, 2020. Map Images. Available from: |

2 Google, 2020. Google Earth. Available from:

3 Highways England, 2018. Ground Investigation Report. TR010034/APP/7.6

™ BGS (2020)
Planning Inspectorate Scheme Reference: TR010034
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2.3.2 Individual watercourses to be assessed within each of the WFD surface water
bodies were identified using the following openly available geospatial data

sources:

e WFD River, Canal and Surface Water Transfer Waterbodies (Cycle 2)'®
e Environment Agency Statutory Main River Map'®
e OS Open Rivers'”

2.3.3 Those watercourses identified were categorised into WFD designated
watercourses, statutory Main Rivers and Ordinary Watercourses. WFD
designated watercourses are those which are assigned a WFD ID in the relevant
RBMP and are plotted on the Environment Agency’s Catchment Data Explorer.
Main Rivers are generally those which are larger arterial watercourses, and fall
under the legal powers and responsibility of the Environment Agency. Ordinary
Watercourses are defined as “every river, stream, ditch, drain, cut, dyke, sluice,
sewer (other than a public sewer) which conveys a flow and which does not form
part of a Main River”, and are the responsibility of the Lead Local Flood Authority
(LLFA) or, if appropriate, the Internal Drainage Board (IDB).

234 All WFD designated watercourses within the Zol were scoped in for assessment
under the relevant WFD surface water body. For Main Rivers and Ordinary
Watercourses, only those watercourses which are located within the Zol and
directly impacted by the Scheme are scoped in for assessment on the relevant
WEFD surface water body. The remaining watercourses, along with those scoped
in here, are assessed within the Road Drainage and Water Environment chapter
(Chapter 13) of the ES (TR010034/APP/6.3) but are not considered in this WFD
compliance assessment.

2.3.5 Many of the identified surface watercourses to be assessed are unnamed on OS
mapping because they are minor watercourses. Therefore, all identified
watercourses within a 1 km radius buffer of the Scheme have been assigned a
unique 3-digit identifier code for ease of reference and consistency across
chapters and assessments. Those watercourses which are named on OS
mapping have also been assigned an identifier code. The numbering system
uses the format “WC_xxx”, where “WC” stands for “watercourse” and “xxx” is a
unique three-digit number which is also used to indicate stream order.

2.3.6 Using the example shown in Inset 2-1 below, WC_100 is a major named
watercourse (i.e. first order), WC_110 and WC_120 are tributaries of that river
(i.e. second order), and WC_111, WC_121 and WC_122 are tributaries of the
second order streams (i.e. third order). The numbering system also

5 Environment Agency, 2020. WFD River, Canal and Surface Water Transfer Waterbodies Cycle 2. Available from:

! Environment Agency, 2020. Statutory Main River Map. Available from: i

P CTORance SUrey: ZUE0. OS Open fivers. Avalabe fror: B
|
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accommodates ordering of incoming tributaries from upstream to downstream
(e.g. WC_110 joins WC_100 upstream of WC_120). To avoid longer codes,
where there are very short (< 100 m in length) tributaries of a watercourse, these
are incorporated into the assessment for the watercourse they are joining.
Watercourses which are located within the Zone of Influence (Zol), but flow into a
major named watercourse outside of the Zol, are given the first digit O (i.e.
“WC_0xx”).

Insert 2-1 - Example watercourse numbering system

2.3.7 As part of Stage 2 (WFD Scoping), an assessment was undertaken to identify
the potential risks from the Scheme to the surface water and groundwater
receptors within the Zol, based on the relevant WFD water bodies as identified
during Stage 1 (WFD Screening).

24 Stage 3 — WFD Impact Assessment

241 Once the risks associated with the Scheme on the screened WFD water bodies
have been identified, a WFD impact assessment was undertaken.

242 Field surveys of each of the WFD surface water bodies which have the potential
to be affected by the Scheme (as identified in Stages 1 and 2) were performed
by experienced fluvial geomorphologists and aquatic ecologists in September
2020. The aim of these surveys was to collect primary data to assess the
geomorphological character of the watercourses within each of the identified
WEFD surface water bodies, including assessment of bed and bank
characteristics (materials, forms and features), flow conditions and fluvial
processes. The Modular Physical River Habitat (MoRPh'®) methodology was

8 The MoRPh survey is adopted by Defra within the Biodiveristy 2.0 Metric to assess river condition. MoRPh method is outlined in
Gurnell, A. et al. 2020. The MoRPh Survey: Technical Reference Manual 2020 version. Available from:

|
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also used to characterise aquatic habitat modification and potential in relation to
aquatic species, aquatic macrophyte distribution, and riparian habitat structure
and complexity on key watercourses. The MoRPh methodology and survey data
is presented in the Biodiversity chapter (Chapter 8) of the ES
(TRO10034/APP/6.3) and Aquatic Ecology Appendix 8.3 (TR0O10034/APP/6.5).

243 Field observations were used to assign a geomorphological Conservation
Score'? to each watercourse, as summarised in Table 2.1. This metric is
commonly used in catchment-scale geomorphological assessments to quantify
the sensitivity and susceptibility to disturbance of each watercourse.

Table 2.1: Geomorphological Conservation Status score descriptions

Susceptibility -

High 8-10 Conforms most closely to natural, unaltered state and will often
exhibit signs of free meandering and possess well-developed
bedforms (point bars and pool-riffle sequences) and abundant
bank side vegetation.

Moderate 5-7 Shows signs of previous alteration but still retains many natural
features or may be recovering towards conditions indicative of
the higher category.

Low 2-4 Substantially modified by previous engineering works and likely

to possess an artificial cross-section (e.g. trapezoidal) and will
probably be deficient in bedforms and bankside vegetation.

Channelised 1 Awarded to reaches whose bed and banks have hard
protection (e.g. concrete walls or sheet piling).

Culverted 0 Totally enclosed by hard protection.

244 Where it was not possible to undertake field surveys due to access restrictions,
watercourses were characterised using the information available from the desk
study completed in Stages 1 and 2.

245 Ecological desk study data for fish, invertebrates and macrophytes were
reviewed using the Environment Agency’s Ecology and Fish Data Explorer?. A
desk study area of 2 km was used to identify potentially relevant background
records for the watercourses identified during WFD screening. Only data 10
years old or less have been reviewed. Data older than 10 years may no longer
be representative of the current conditions, whilst a more recent cut off in date
resulted in limited availability of data. Full details on the method and results of
the aquatic ecology desk study are provided in Aquatic Ecology Appendix 8.3 of
the ES (TR010034/APP/6.5).

9 Skinner, K. & Thome, C. R., 2005. Review of impact assessment tools and post project monitoring guidance. Available from:

!Sear, D.A_, Newson, M.D. and Thome, C.R., 2010. Guidebook of applied fluvial geomorphology. Thomas Telford Ltd.

2 Environment Agency, 2020. Ecology and Fish Data Explorer. Available from i T ™
Planning Inspectorate Scheme Reference: TR010034
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246 Water quality has also been considered using the Highways England Water Risk
Assessment Tool (HEWRAT), as presented in Appendix 13.3 of the ES
(TRO10034/APP/6.5).

247 A further detailed desk study has been undertaken to fully understand the
functioning of the affected WFD groundwater bodies. In addition to the sources
used at the scoping stage the following sources were used for this assessment:

e Factual report on ground investigation (Socotec, 2018)>?"
e Arcadis groundwater modelling report (2017)?;

« Hyder Consulting Report (2007)33;

« Carillion and Hyder Consulting Report (2006)%;

« Mott MacDonald Report (2005)%%; and

e Ground investigation by Soil Mechanics Limited (1995)%.

248 The information gathered through desk study and site walkover have been used
to understand and record the baseline character of each of the WFD water
bodies screened into the assessment. This, along with information on works
associated with the Scheme which have the potential to affect the water
environment (i.e. culverts, watercourse realignments, bridges, earthworks), has
been used to undertake a WFD impact assessment for each of the water bodies.

24.9 A matrix-based approach to the WFD impact assessment has been used. This
allows the effect of each individual Scheme component on each of the individual
WFD quality elements for a water body to be assessed and recorded using
professional judgement informed by the desk study and field surveys
undertaken. These individual assessments are then aggregated in accordance
with the WFD principle of “one out, all out”’ to eventually determine the overall
effect of the Scheme at the water body scale.

2410 A “Red Amber Green” (RAG) colour-coding system was used to indicate the level
of risk of objective non-compliance within each water body, accounting for a)
mitigation either already embedded into the design or considered to be best
practice guidance (i.e. avoidance or prevention) and b) additional specific
mitigation for the Scheme component (i.e. reduction or remediation). This

2 Socotec, 2018. A57/A628 Trans Pennine Upgrade Programme, Factual Report on Ground Invetsigation, Report No A8001-18, August
2018

22 Arcadis, 2017. Detailed groundwater flow modelling for Mottram tunnel. Cdf lot 1 pc 1004 — As14 Phase2 — Options Selection — North
West.

2 Hyder Consulting, 2007. A57/A628 Mottram Tintwistle Bypass and A628/A616 Route Restraint Measures. A Geotechnical Report on
the Assessment of Potential Settlement due to Tunnel Construction.

24 Carillion and Hyder Consulting, 2006. Private Groundwater Sources: Assessment of Mitigation Options A57/A628 Mottram — Tintwistle
Bypass & A628/A616 Route Restraint Measures.

25 Mott MacDonald, 2005. A57/A628 Mottram Tintwistle Bypass and A628/A616 Route Restraint Measures. Volume 4: Annex A -
Assessment of potential settlement due to dewatering during tunnel construction

% Soil Mechanics, 1995. A57/A628 Mottram to Tintwistle Bypass Ground Investigation Survey No 1, Report No 7925/1

27 “One out, all out” refers to a key principle that reflects the WFD’s integrated approach for the protection of water resources and
associated aquatic ecosystems. The WFD Overall status can only be “Good” if each of the elements (which make up the Overall
assessment) are assessed as “Good” themselves. If one of these elements has a status of less than “Good”, then the Overall status
cannot be “Good”.

Planning Inspectorate Scheme Reference: TR010034
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approach captures the core outcomes of a compliance assessment, whilst being
transparent and simple to interpret. The definitions for each colour are as
presented in Table 2.2

Table 2.2: Definitions of colour-coding system used in WFD impact
assessment

Dark Blue Beneficial effect of a scale sufficient to increase status class for

the water body (certain).

Light Blue Beneficial effect resulting in a localised improvement, but
insufficient to increase status class at a water body scale (certain).

Green No measurable change to (or effect on) water body (certain).

Yellow Minor localised and/or temporary effect when balanced against

mitigation — insufficient to affect an element at the water body
scale (certain).

Amber An adverse effect is possible when balanced against mitigation —
the extent of effect is uncertain, and there remains a potential to
affect water body status.

Adverse effect of sufficient scale to impact on a quality element at
a water body scale (certain).

2411 The Scheme is assessed considering both Test A (potential to cause
deterioration of current WFD Ecological Status/Potential) and Test B (potential to
prevent future attainment of Good Ecological Status/Good Ecological Potential),
conservatively accounting for uncertainty of potential impacts (governed by the
level of information available).

2412 Best practice guidance for both design (Section 5.4) and construction (Section
5.5) are assumed to be incorporated as embedded mitigation in the Scheme
design. Further site-specific mitigation measures required as a result of the
Scheme are presented in Section 5.9.

2413 Where practicable, opportunities for enhancement of the water environment will
be considered during subsequent design stages.

2.5 Consultation

251 Consultation with the Environment Agency has been undertaken throughout the
production of this WFD compliance assessment.

252 Formal consultation with the Environment Agency was undertaken on 3™
December 2020. The details of this meeting are provided in the Road Drainage
and Water Environment chapter (Chapter 13) of the ES (TR0O01034/APP/6.3).
The Environment Agency provided agreement with the scope of this WFD
compliance assessment at this meeting.

Planning Inspectorate Scheme Reference: TR010034
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253 Further consultation that has been undertaken since this initial meeting with the
Environment Agency is also detailed within the Introduction chapter (Chapter 1)
and the Road Drainage and Water Environment chapter (Chapter 13) of the ES
(TRO01034/APP/6.3). This will continue as the Scheme progresses through the
Detailed Design stage.
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3.

3.1
3.1.1

3.1.2

3.2
3.2.1

3.2.2

Stage 1 — WFD Screening

Zone of Influence

The Zone of Influence (Zol) of the Scheme was considered to be a 0.5 km radius
buffer around the DCO boundary for surface water (Figure 13-1 from the ES
(TRO10034/APP/6.4)) and a 1 km radius buffer for groundwater (Figure 13-2
from the ES (TR010034/APP/6.4)). These distances are considered to be an
appropriate distance for any potential impacts to be dampened (for example, the
dilution of pollutants). The chosen Zol also allows potentially affected
watercourses to be characterised at the catchment scale to fully understand the
baseline and to enable appropriate siting of potential mitigation measures, where
required.

WFD water bodies which fall (or partly fall) within the Zol are considered to be
potential receptors which required screening to determine if they are at risk of
impact by the Scheme.

WFD Water Body Screening

A summary of the WFD water bodies which fall within the Zol are presented in
Table 3.1, and identifies those waterbodies which have been screened out of
further assessment. Figure 13-1 and Figure 13-2 from the ES
(TRO10034/APP/6.4) provide summary maps of the affected surface water
bodies and groundwater bodies respectively.

Table 3.1: Summary screening of WFD water bodies within Zol

Water Body Name Water Body ID Water Body Type | Screening (In/Out)

Etherow (Woodhead Res.  GB112069060780  Surface Water

To Glossop Bk.) (River)
Etherow (Glossop Brook to GB112069061050  Surface Water
Goyt) (River)
Glossop Brook (Long Surface Water
Clough Brook to Etherow) GB112069060720 (River)
Tame (Chew Brook to Surface Water
Swineshaw Brook) GB112069061111 (River)

. Surface Water
Wilson Brook GB112069061280 (River)

Manchester and East
Cheshire Carboniferous GB41202G102900  Groundwater
Aquifers

Only a small proportion of the Tame (Chew Brook to Swineshaw Brook) WFD
river water body is located within the north west edges of the Zol and not within
the Scheme Boundary itself. No works associated with the Scheme are to be
undertaken within the water body, and the water body is not hydraulically
connected to the Scheme such that there is high confidence the Scheme will
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3.2.3

3.3
3.3.1

3.3.2

3.3.3

3.34

have no direct or indirect impact on the water body. Therefore, the Tame (Chew
Brook to Swineshaw Brook) WFD water body has been screened out of any
further assessment. All other water bodies have been screened in.

There are no WFD lake, surface water transfer, coastal or transitional water
bodies within the Zol and, therefore, these have been screened out of any
further assessment.

Stage 1 Summary
Stage 1 (WFD Screening) has identified that the Scheme may have an impact on
the following four WFD surface water bodies (rivers):

e Etherow (Woodhead Res. to Glossop Bk.)

e Etherow (Glossop Brook to Goyt)

e Glossop Brook (Long Clough Brook to Etherow)

e Wilson Brook.
Stage 1 (WFD Screening has also identified that the Scheme may have an
impact on the following one WFD groundwater body:

e Manchester and East Cheshire Carboniferous Aquifers.
No other WFD water bodies have been identified as having the potential to be

impacted by the Scheme.

Therefore, Stage 2 (WFD Scoping) is required for this Scheme to understand the
scope of assessment required for the WFD water bodies screened in.

Planning Inspectorate Scheme Reference: TR010034
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s Stage 2 — WFD Scoping

4.1 Scheme Activities
4.1.1 Activities associated with the Scheme may cause risk to the WFD surface water
and groundwater bodies identified in Stage 1 (WFD Screening); these include:
e New crossings (culvert) structures
e Loss of existing open watercourse under the Scheme footprint

e Realignment of watercourses and connected interceptor channels?®
associated with new crossings and the Scheme footprint (as above)

¢ A new single-span bridge structure across the River Etherow, including
alterations to existing flood defence arrangements and provision of
compensatory flood storage

¢ New sustainable drainage solution (SuDS) ponds
¢ New discharge locations for Scheme drainage and surface water run-off
e Earthworks (including cutting at Mottram).

4.1.2 Activities associated with the construction of the Scheme may also cause
temporary risk to the surface water and groundwater receptors identified in
Stage 1 (WFD Screening). These include:

e Working near, over and in watercourses

e Construction activities and site compounds with connectivity to (or in close
proximity to) watercourses

¢ Movement of plant, and potential pollution resulting thereof

e Working with concrete and other materials (i.e. chemicals) which may lead
to pollution

e Exposed earthworks and increased surface water run-off leading to the
potential increase in fine sediment entering local watercourses.

41.3 Temporary construction activities are not expected to have an adverse effect at
the WFD water body scale, assuming that appropriate mitigation can be
developed and implemented.

4.2 Surface Water Summary

421 The following four WFD surface water bodies (as identified in Table 3.1 and
Figure 13-1 from the Environmental Statement (TR010034/APP/6.3)) are
included in this scoping:

e Etherow (Woodhead Res. to Glossop Bk.)
e Etherow (Glossop Brook to Goyt)

% |Interceptor channels are designed to capture flows from catchment contributions and are interconnected with the natural watercourse
system. Interceptor channels are separate to the road drainage network and related treatment train.
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e Glossop Brook (Long Clough Brook to Etherow)
e Wilson Brook.

4.2.2 These four WFD water bodies are categorised as surface (river) water bodies.
No other WFD surface water bodies (i.e. lake, surface water transfer, coastal or
transitional water bodies) have been included in this assessment. Therefore, the
WEFD surface water assessment will refer only to WFD river water bodies.

4.2.3 All four WFD river water bodies are situated within the North West River Basin
District (RBD) and the Goyt Etherow Tame Operational Catchment.

424 A summary of the key information (as found on the Environment Agency’s
Catchment Data Explorer?®) for each WFD river water body is provided in Table
4.1. This includes the hydromorphological designation, Overall Status (2019,
Cycle 2), Reasons for Not Achieving Good (RNAGs) and Objectives for each
water body. The complete current WFD classification (2019, Cycle 2) for each
river water body is presented in Table 4-1.

2
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Table 4.1: Summary of Overall status (2019, Cycle 2), Reasons for Not Achieving Good (RNAGs) and Objectives for each

of the surface water bodies located within the Zol.

WFD Water Body Name Hydromorphologlcal Reason for Not Achieving Good
(WFD Water Body ID) Overall Status (RNAG) Objectives

Etherow (Woodhead Res. Heavily modified Moderate
to Glossop Bk.)30

(GB112069060780)

Etherow (Glossop Brook to  Not designated heavily Poor
Goyt)3! modified or artificial

(GB112069061050)

Glossop Brook (Long Heavily modified Moderate
Clough Brook to Etherow)32

(GB112069060720)

Wilson Brook33 Heavily modified Moderate

(GB112069061280)

Mitigation Measures Assessment
Fish

Macrophytes and Phytobenthos
Fish

Hydrological Regime

Ammonia (Phys-Chem)
Phosphate

Mitigation Measures Assessment

Mitigation Measures Assessment
Macrophytes and Phytobenthos
Fish

Invertebrates

Phosphate

Good by 2027:
» Disproportionate burdens

 No known technical solution is
available

e Cause of adverse impact
unknown

Moderate by 2027:

» Disproportionate burdens

e No known technical solution is
available

Moderate by 2015:

e Unfavourable balance of costs
and benefits

Good by 2027:
e Disproportionate burdens
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4.2.6

4.2.7

428

429

4.2.10

4.2.11

Further details summarising the WFD classification for each of the four WFD
river water bodies is set out below:

Etherow (Woodhead Res. to Glossop BKk.)

The current Overall status is Moderate and has been since 2015. The Ecological
potential is Moderate, which is governed by Biological Quality Elements (Fish in
particular) attaining Poor and the Mitigation Measures Assessment attaining
Moderate. The Chemical status is Fail solely as a result of Priority Hazardous
Substances (Polybrominated diphenyl ethers (PBDE), Benzo(g-h-i)perylene, and
Mercury and lts Compounds).

Reasons for Not Achieving Good (RNAGs) for the water body are related to
invasive non-native species (INNS) and physical modifications as a result of the
water industry, local and central government, and other industry within the
catchment.

There are no linked protected areas for the Etherow (Woodhead Res. to Glossop
Bk.) WFD river water body.

The following watercourses within the water body are identified as having the
potential to be affected by activities associated with the Scheme:

¢ River Etherow (WC_100)

e Tara Brook (WC_200)

e Unnamed watercourse (WC_210)
e Unnamed watercourse (WC_211)
e Unnamed watercourse (WC_212)
e Unnamed watercourse (WC_213)
e Unnamed watercourse (WC_214)

There are groundwater-surface water interactions within this WFD surface water
body, such that the above watercourses may receive baseflow contributions from
the underlying groundwater.

Etherow (Glossop Brook to Goyt)

The current Overall status is Poor and has been since 2009. The Ecological
status is Poor, which is governed by Biological Quality Elements (Fish in
particular) attaining Poor. Physico-Chemical Quality Elements attain Moderate as
a result of Ammonia attaining Moderate and also Phosphate attaining Poor.
Chemical status is Fail as a result of Priority Substances (Cypermethrin) and
Priority Hazardous Substances (Polybrominated diphenyl ethers (PBDE), and
Mercury and lts Compounds).
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4212

4.2.13

4214

4.2.15

4.2.16

4.2.17

4.2.18

4.2.19

4.2.20

RNAGs for the water body are linked to agriculture and rural land management
(including poor soil, nutrient and livestock management, and also riparian and in-
river activities), sewage discharges from the water industry, physical
modifications from industry, and INNS.

There are no linked protected areas for the Etherow (Glossop Brook to Goyt)
WED river water body.

The following watercourses within the water body are identified as having the
potential to be affected by activities associated with the Scheme:

e River Etherow (WC_100)

e Hurstclough Brook (WC_300)

e Unnamed watercourse (WC_330)
e Unnamed watercourse (WC_340)

There are groundwater-surface water interactions within this WFD surface water
body, such that the above watercourses may receive baseflow contributions from
the underlying groundwater.

Glossop Brook (Long Clough Brook to Etherow)

The current Overall status is Moderate, and has been since 2009. The Ecological
potential is Moderate, which is solely governed by the Mitigation Measures
Assessment attaining Moderate or less. Biological and Physico-Chemical Quality
Elements both attain Good, and Hydromorphological Supporting Elements
Supports Good. The Chemical status is Fail as a result of Priority Hazardous
Substances (Polybrominated diphenyl ethers (PBDE), and Mercury and Its
Compounds).

RNAGs for the water body are a result of physical modifications from flood
protections, urban developments and transport.

There are no linked protected areas for the Glossop Brook (Long Clough Brook
to Etherow) WFD river water body.

No watercourses within the water body are identified as being directly affected by
activities associated with the Scheme. Only indirect effects will be assessed for
the Glossop Brook (Long Clough Brook to Etherow) WFD river water body.

Wilson Brook

The current Overall status is Moderate and has been since 2013. The Ecological
potential is Moderate, which is governed by the Mitigation Measures
Assessment, Biological Quality Elements and Physico-Chemical Quality
Elements attaining Moderate status. Hydromorphological Supporting Elements
attain Supports Good. The Chemical status is Fail as a result of Priority
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4222

4223

4.3
4.3.1

432

433

434

Hazardous Substances (Polybrominated diphenyl ethers (PBDE), and Mercury
and Its Compounds).

RNAGs for the water body are linked to agriculture and rural land management
(including poor soil, nutrient and livestock management, and also riparian and in-
river activities), and physical modifications and diffuse pollution related to urban
developments and transport.

There are no linked protected areas for the Wilson Brook WFD river water body.

No watercourses within the water body are identified as being directly affected by
activities associated with the Scheme. Only indirect effects will be assessed for
the Wilson Brook WFD river water body.

Groundwater Summary

The following one WFD groundwater body (as identified in Table 3.1 and Figure
13-2 from the ES (TR010034/APP/6.4)) are included in this scoping:

e Manchester and East Cheshire Carboniferous Aquifers (GB
41202G102900).
This WFD groundwater body is situated within the North West RBD and within
the Manchester and Cheshire East Carboniferous Aq. Operational Catchment.

A summary of the key information (as found on the Environment Agency’s
Catchment Data Explorer34) for the WFD ground water body is provided in Table
4.2. This includes the Overall Status (2019, Cycle 2), Reasons for Not Achieving
Good (RNAGs) and Objectives for the water body. The complete current WFD
classification (2019, Cycle 2) for the groundwater body is presented in

Appendix 0.

Table 4.2: Summary of Overall status (2019, Cycle 2), Reasons for Not
Achieving Good (RNAGs) and Objectives for the groundwater body located
within the Zol

WFD Water Body Name __

Manchester and Poor e Chemical Drinking Good by 2027:
Cheshire East Water Protected Area o Djsproportionate

Carboniferous Aquifers e Trend Assessment burdens

(GB41202G102900)

Further details summarising the WFD classification for each of the four WFD
river water bodies is set out below:

Manchester and East Cheshire Carboniferous Aquifers
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4.3.6

4.3.7

4.3.8

4.3.9

4.3.10

4.4
441

The current Overall status is Poor and has been since 2009. The Quantitative
element classification is Good, whereas the Chemical classification element is
Poor. This is solely due to the Chemical Drinking Water Protected Area element
attaining Poor.

RNAGs for the water body are related to agriculture and rural land management
(including poor nutrient and livestock management), and also private sewage
treatment and septic tanks.

There are three linked protected areas®® for the Manchester and East Cheshire
Carboniferous Aquifers WFD groundwater body:

¢ North Staffordshire — G149 (Nitrates Directive)
e East Shropshire — G27 (Nitrates Directive)

e Manchester and East Cheshire Carboniferous Aquifers —
UKGB41202G102900 (Drinking Water Protected Area)

There are no groundwater dependent terrestrial ecosystems (GWDTESs) within
the Zol. Whilst Hurst Clough LNR is a designated site within the Zol, it is not
groundwater dependant.

The bedrock which underlies the Scheme is the Millstone Grit Group. The
Millstone Grit Group is comprised of interbedded siltstone, sandstone and
mudstone and classified as a Secondary A aquifer. The definition of a Secondary
A aquifer is “permeable layers capable of supporting water supplies at a local
rather than strategic scale, and in some cases forming an important source of
base flow to rivers. These are generally aquifers formerly classified as minor
aquifers.”¥”. Within the Zol, the Millstone Grit Group is considered to contribute
baseflow to surface watercourses, including those listed in Section 4.2.

In the area of the Scheme, low permeability glacial till overlies the Millstone Grit
Group, which acts as a minor aquifer. The Till is classified as a Secondary
Undifferentiated aquifer. The definition of a Secondary Undifferentiated aquifer is
“has been assigned in cases where it has not been possible to attribute either
category A or B to a rock type. In most cases, this means that the layer in
question has previously been designated as both minor and non-aquifer in
different locations due to the variable characteristics of the rock type.”?’.

Stage 2 Summary

Stage 2 (WFD Scoping) has considered each of the four WFD river water bodies
and one WFD groundwater body in turn to understand the scope of assessment
required. Stage 3 (WFD Impact Assessment) is required for this Scheme to
identify and assess potential risks to the WFD water bodies screened in.

% Linked protected areas may not be located within the Zone of Influence.

 Environment Agency (2020 |
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51.3

Stage 3 — WFD Impact Assessment

Surface Water Character

Summary descriptions (in terms of hydromorphology, aquatic ecology and water
quality) and also the assigned Conservation Status of each identified
watercourse within the Etherow (Woodhead Res. to Glossop Bk.) and Etherow
(Glossop Bk. to Goyt) WFD water bodies are presented in Table 5.1. No
individual watercourses are assessed for either the Glossop Brook (Long Clough
Brook to Etherow) or Wilson Brook WFD water bodies.

Descriptions of the ecological characteristics of each watercourse are based on
the aquatic ecology baseline information and survey data, which is presented in
the Biodiversity chapter (Chapter 8) of the ES (TR010034/APP/6.3). Some
watercourses have no available Environment Agency ecological monitoring data.
For those watercourses which have been surveyed using the MoRPh
methodology, the MoRPh Habitat Condition is also provided in Table 5.1.

Descriptions of the water quality characteristics of each of the watercourses are
based on Environment Agency water quality monitoring data (both routine and
ad-hoc) which has been analysed and presented in the Road Drainage and
Water Environment chapter (Chapter 13) of the ES (TR010034/APP/6.3). This
includes the analysis of monitoring records for WFD Physico-chemical quality
elements (i.e. Orthophosphate (Reactive as P), BOD and Ammoniacal Nitrogen
(as N)), and comparing them to WFD standards. Some watercourses have no
available Environment Agency water quality monitoring data.
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Table 5.1: Summary of baseline surface watercourse characteristics within Etherow (Woodhead Res. to Glossop Bk.) and
Etherow (Glossop Bk. to Goyt) WFD water bodies. For river type; WFD = WFD-designated watercourse, SMR = Statutory
Main River, and OW = Ordinary Watercourse

River

Watercourse Description

(hydromorphology, aquatic ecology, water quality)

WFD Water Body: Etherow (Woodhead Res. to Glossop Bk.)

River Etherow
(WC_100)

WFD

Large channel (approximately 10 m wide) which has been modified through a residential area (i.e. straightened planform, bank
protection, over-widened) and through agricultural land. The bed substrate is gravel and cobble, and the banks are earthy and
vegetated with mature trees and scrub. Some artificial bank protection (comprised of stone walls) is present along the
watercourse in the vicinity of structures (e.g. Whalley Bridge) and residential areas. The flow regime was predominantly smooth
and rippled flow, with some slacker flow in marginal backwaters. Some active geomorphological processes were observed at
the time of survey, including gravel bar deposition and erosion of earth banks, although the channel was stable and the
dominant reach sediment process is as an exchange.

Conservation Status: 6

Two Environment Agency water quality monitoring locations on the River Etherow within this WFD water body were analysed
for water quality baseline conditions: just downstream of Woodhead Reservoir and just upstream of the confluence with
Glossop Brook. All physico-chemical elements are Good (orthophosphate (OP) and pH) or High (dissolved oxygen (DO),
biochemical oxygen demand (BOD), temperature and ammonia) WFD status. Where data is available for priority substances
and specific pollutants, at the upstream monitoring site, these have all Passed.

One Environment Agency fish monitoring site in this WFD water body is located on the River Etherow within 2 km of the DCO
boundary (Site 6934; NGR 400923 395697). A further Environment Agency fish monitoring site is located on the Hollingworth
Brook just upstream of its confluence with the River Etherow within the WFD water body (Site 6945; NGR 401256 396464).
Environment Agency records indicate that the River Etherow supports a limited number of fish species. Specifically, brown
trout, lamprey and three-spined stickleback within this WFD water body.

Three Environment Agency monitoring sites (Site 65904; NGR 402054 396952, Site 67595; NGR 401396 396522 and Site
67542; NGR 400996 395297) are located on the River Etherow within 2 km of the DCO boundary within this WFD water body.
Aquatic macroinvertebrate records on the River Etherow within the WFD water body are indicative of moderate to good habitat
diversity, good water quality, high flow velocity conditions and low channel sedimentation.

Four invasive non-native invertebrates have been recorded: signal crayfish (Pacifastacus leniusculus), one amphipod shrimp
(Crangonyx pseudogracilis/floridanus), and two molluscs (Physella acuta and Potamopyrgus antipodarum).

No Environment Agency macrophyte survey data less than 10 years old are available for the River Etherow within 2 km of the
DCO boundary.
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Watercourse . )
Type (hydromorphology, aquatic ecology, water quality)

MoRPh survey identified the River Etherow within this water body as being of moderate condition for its typology which is
reflective of some modifications, artificial ground cover and presence of invasive non-native Himalayan balsam.

Tara Brook (WC_200) is a minor tributary of the River Etherow. Within its upper reaches, the watercourse is heavily poached

by horses. A bund has been positioned across the channel impounding water and creating a small ponded area used as a

drinking point for livestock. The channel bed and banks are comprised of earth, with very little flow observed at the time of

survey. Channel vegetation was dominated by the invasive non-native species Himalayan balsam. Further downstream the

channel receives flow from incoming tributaries, and evolves to become an approximately 1 m wide gravel-bed channel with

earth banks. The channel offers varied flow types (rippled, broken waves, and chute) and exhibits small step-pool features,
Tara Brook 0 gravel bar deposition and erosion of the earth banks. The lower reaches of Tara Brook (WC_200) are considered to function as
(WC_200) a stable transfer. Possibly receives contribution from groundwater.

Conservation Status: 5
No available Environment Agency water quality monitoring data.

No available Environment Agency ecological monitoring data. Tara Brook (WC_200) provides limited potential for fish and other
truly aquatic species, although the watercourse does provide an important aquatic linear corridor within the local agricultural
landscape.

Small (<1 m wide) agricultural land drain with a straightened planform, contributing to minor tributary systems of Tara Brook
(WC 200). Slow flowing, heavily vegetated and ponded in various locations. Limited active fluvial morphological processes
observed. Possibly receives contribution from groundwater.

Unnamed

watercourse OW  Conservation Status: 3

(WC_210) No available Environment Agency water quality monitoring data.
No available Environment Agency ecological monitoring data. WC 210 provides limited potential for fish and other truly aquatic
species, although the watercourse does provide an important aquatic linear corridor within the local agricultural landscape.
Small (<1 m wide) watercourse through woodland behind residential area in Spout Green, contributing to minor tributary
systems of Tara Brook (WC_200). Little flow observed at time of survey. Possibly receives contribution from groundwater.

Unnamed Conservation Status: 3

watercourse ow

(WC_211) No available Environment Agency water quality monitoring data.

No available Environment Agency ecological monitoring data. WC_211 provides limited potential for fish and other truly aquatic
species, although the watercourse does provide an important aquatic linear corridor within the local agricultural landscape.

tj/g?earznci?rse ow Small (<1 m wide) agricultural land drain with a straightened planform, contributing to minor tributary systems of Tara Brook
(WC_212) (WC_200). Little flow observed at time of survey. Possibly receives contribution from groundwater.
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River

Unnamed

watercourse ow

(WC_213)

Unnamed

watercourse oW

(WC_214)

Watercourse Description
(hydromorphology, aquatic ecology, water quality)

Conservation Status: 3

No available Environment Agency water quality monitoring data.

No available Environment Agency ecological monitoring data. WC 212 provides limited potential for fish and other truly aquatic
species, although the watercourse does provide an important aquatic linear corridor within the local agricultural landscape.

Small (<1 m wide) agricultural land drain with a straightened planform, contributing to minor tributary systems of Tara Brook
(WC_200). Little flow observed at time of survey. Possibly receives contribution from groundwater.

Conservation Status: 3

No available Environment Agency water quality monitoring data.

No available Environment Agency ecological monitoring data. WC_213 provides limited potential for fish and other truly aquatic
species, although the watercourse does provide an important aquatic linear corridor within the local agricultural landscape.
Small (<1 m wide) agricultural land drain with a straightened planform, contributing to minor tributary systems of Tara Brook
(WC_200). Little flow observed at time of survey. Possibly receives contribution from groundwater.

Conservation Status: 3

No available Environment Agency water quality monitoring data.

No available Environment Agency ecological monitoring data. WC 214 provides limited potential for fish and other truly aquatic
species, although the watercourse does provide an important aquatic linear corridor within the local agricultural landscape.

WFD Water Body: Etherow (Glossop Bk. to Goyt)

River Etherow

(WC_100) WFD

Located directly downstream of the Scheme, the River Etherow (WC 100) within the Etherow (Glossop Bk. to Goyt) WFD
water body is situated in a predominantly rural catchment. Similar to the upstream water body, the River Etherow (WC_100)
occupies a large channel (approximately 10 m wide) which exhibits physical modifications (i.e. straightened planform, bank
protection, over-widened). Some active geomorphological processes were observed at the time of survey, including gravel bar
deposition and erosion of earth banks, although the channel was stable and the dominant reach sediment process is as an
exchange.

Conservation Status: 5

Two Environment Agency water quality monitoring locations on the River Etherow within this WFD water body were analysed
for water quality baseline conditions: below the confluence with Glossop Brook and at the railway viaduct. The DO and
temperature phys-chem elements were High WFD status, and pH was Good, at both locations. BOD, OP and ammonia
showed decreases in WFD status between the upstream and downstream sites: BOD High to Good; OP, Moderate to Poor;
and, Ammonia High to Moderate. The downstream monitoring site is downstream of Glossop STW. Where data is available for
priority substances and specific pollutants, at both of the monitoring sites, these have all Passed.
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One Environment Agency fish monitoring site in this WFD water body is located on the River Etherow within 2 km of the DCO
boundary (Site 6945; NGR 401256 396464). Records indicate that the River Etherow within the WFD water body supports a
limited number of fish species, specifically brown trout, minnow and stone loach.

No Environment Agency invertebrate or macrophyte survey data less than 10 years old are available for the River Etherow
within 2 km of the DCO boundary within this WFD water body.

Hurstclough Brook (WC 300) is a small (approximately 1 m wide) watercourse which flows through agricultural fields at the
western end of the Scheme. The watercourse is culverted beneath the existing A57 (Hyde Road) before eventually joining the
River Etherow downstream of the Scheme. Hurstclough Brook is an Ordinary Watercourse upstream of the existing A57
crossing, downstream of this point, Hurstclough Brook is designated as a Statutory Main River. Within the study area
Hurstclough Brook (WC 300) flows through rough pasture, with riparian vegetation comprising of terrestrial grasses, rushes
and some mature trees. The channel has a small wetted width (typically < 1 m) and is comprised of predominantly fine
substrates (sand-dominated). Cattle poaching was observed along the channel banks. As the watercourse approaches the

E:gz}(clough SMR® existing A57 crossing, the channel narrows (approximately 0.5 m wide) and the perceptible flow reduces significantly where the
(WC_300) channel forms part of a larger wetland-type environment. Possibly receives contribution from groundwater.
- Conservation Status: 5

No available Environment Agency water quality monitoring data.
No available Environment Agency ecological monitoring data. Hurstclough Brook (WC_300) is an important feature for
dispersal and connectivity for a limited range of aquatic species within the local agricultural setting.
MoRPh survey identified the Hurstclough Brook (WC_300) as being of moderate condition for its typology which is reflective of
pressures from poaching and some modifications.
Small (<1 m wide) agricultural land drain. Dry at time of survey, likely ephemeral. Possibly receives contribution from
groundwater.

vl{/g?ear::nci?rse oW Conservation Status: 3

(WC_330) No available Environment Agency water quality monitoring data.

No available Environment Agency ecological monitoring data. WC 330 provides limited potential for fish and other truly aquatic
species, although the watercourse does provide an important aquatic linear corridor within the local agricultural landscape.

Unnamed Small (<1 m wide) agricultural land drain. Dry at time of survey, likely ephemeral. Possibly receives contribution from
watercourse ow groundwater.
(WC_340) Conservation Status: 3

3% Hurstclough Brook (WC_300) is designated as a statutory Main River downstream of the existing A57 (Hyde Road). Upstream of the road, Hurstclough Brook (WC_300) is an ordinary watercourse.
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River | Watercourse Description
Watercourse . )
Type (hydromorphology, aquatic ecology, water quality)

No available Environment Agency water quality monitoring data.

No available Environment Agency ecological monitoring data. WC_340 provides limited potential for fish and other truly aquatic
species, although the watercourse does provide an important aquatic linear corridor within the local agricultural landscape.
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5.2

5.2.1

5.2.2

5.2.3

524

5.2.5

5.2.6

5.2.7

5.2.8

Groundwater Character
Published geology and hydrogeology

The mapped bedrock and superficial geology for the Zol is presented in Figure
13-2 from the ES (TR010034/APP/6.4). Glacial Till is the predominant superficial
geology, with Glacio-fluvial Deposits also present to the south west of the
Scheme. Alluvium occurs to the south and east of the Scheme in a north east to
south west orientation along the river valleys™.

The bedrock geology of the Zol is dominated by the Carboniferous Millstone Grit
Group™. The series comprises a sequence of thick sandstone units interbedded
with mudstone and/or siltstone units. Around Mottram in Longdendale, this
includes the main units of the Kinderscout Grit and the Midgely Grit. The bedrock
generally dips towards the south at between 5 and 15 degrees?2.

The region is characterised by a high degree of faulting in the bedrock, often
offsetting sandstone and mudstone units against one another and creating a
block-like sub-crop pattern. In the Mottram area the presence of geological
faulting has a significant effect on the groundwater regime.

As described in Section 4.3, the bedrock in the Zol is classified as a
Secondary A Aquifer, with the overlying superficial deposits classified as
Undifferentiated Secondary Aquifer. The groundwater vulnerability in the Zol is
Medium-Low to Medium™°.

There are no published groundwater Source Protection Zones within the Zol'°,

Details of groundwater abstractions in the Zol have been provided by both the
Environment Agency and Tameside Metropolitan Borough Council (MBC). There
are no Environment Agency groundwater abstraction licences within the Zol.
There are five private water abstractions (recorded by Tameside MBC) from
spring, well and borehole abstractions within the Zol, as well as a number of
additional sources identified through the surface water features survey. The
Environment Agency’s approach to groundwater protection states that a default
source protection zone of minimum 50 m radius should be assumed for all
abstractions, including private water supplies. The closest of the identified
groundwater abstractions is 75 m from the Scheme Boundary.

As identified in Section 4.3, there are no groundwater dependant designated
sites within the Zol.

Site specific geology and hydrogeology

A number of previous ground investigations have been undertaken in the
Scheme area including:

e Socotech, 2018
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5.2.9

5.2.10

5.2.11

5.2.12

5.2.13

e Fugro Engineering Services, 2005
e Norwest Holst Soil Engineering, 2004
e Soil Mechanics, 1995.

o Full details of these investigations are provided in the Geology and soils
chapter (Chapter 9) of the ES (TR010034/APP/6.3) and in the Ground
Investigation Report (GIR) (TR010034/APP/7.6)3.

Supplementary ground investigation was undertaken in 2021 as the previous
investigations were designed around an alternative Scheme design, resulting in
gaps in the site specific information. A Hydrogeological Risk Assessment has
been carried out informed by this additional information. The Hydrogeological
Risk Assessment presents a detailed groundwater conceptual model based on a
review of historical ground investigation and recent data gathered in 2021. It is
presented in ES Appendix 13.2 (TRO10034/EXAM/9.43). Information relevant to
the groundwater body WFD assessment only has been included here.

The Glacial Till, which forms the majority of the superficial deposits in the Zol is
typically clay rich and stony. Within the immediate vicinity of the Scheme the
thickness of the Till is highly variable between 1 m and 36 m thick, reaching the
greatest thickness on the western part of the Scheme (M67 Junction 4 to Old Mill
Farm Underpass). It generally increases in a north-westerly direction, becoming
thickest (c. 36 m) at the proposed western tunnel entrance. Cohesive Alluvium
and Head Deposits are present at the eastern part of the Zol within the vicinity of
the River Etherow, overlying more granular glacio-fluvial deposits.

An understanding of site specific bedrock geology was attained by assessing 64
borehole logs drilled for the ground investigations identified above (1994 - 2018).
This has since been updated based on the results from the 2021 ground
investigation which included 47 further boreholes. The data available confirms
that the geology encountered is generally consistent with the anticipated
published geology in terms of strata type and lithology.

A potentially significant fault is indicated in the BGS mapping’, which bisects the
proposed Scheme alignment running NNW-SSE that appears to offset mudstone
and sandstone units against one another. An approximately 20 m wide fault zone
has been inferred based on the groundwater level informations. The fault, in
combination with folding in the Millstone Grit, causes groundwater levels to be
higher and potentially artesian east of the fault and lower west of the fault.

Aquifer property testing has been undertaken as part of the ground
investigations. The sandstone units of the Millstone Grit Group are fracture
dominated and this heterogeneity is reflected in the highly variable hydraulic
conductivities measured. The Till is well defined by the tests and has a hydraulic
conductivity within the range of zero (i.e. no-flow) to 0.019 m/d.
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5.2.14

5.2.15

5.2.16

5.2.17

5.2.18

5.2.19

Groundwater level data were collected between January 1994 and August 2007
and a summary of the data is presented in Appendix 13.1 of the ES
(TRO10034/APP/6.5). The spatial distribution of groundwater level data was
constrained by previous iterations of the Scheme design, which differs to the
current design.

Additional ground investigation was carried out in 2021 to address data gaps
from previous investigations. Groundwater level data and results of hydraulic
testing from 2021 has been assessed and included in the groundwater
conceptual model in Appendix 13.2 Hydrogeological Risk Assessment of the ES
(TRO10034/EXAM/9.43).

The available groundwater level data show that groundwater levels are generally
consistent with the topography. With groundwater flow to the south east. The
average hydraulic gradient is 0.1 m/m. A shallower hydraulic gradient is present
around the River Etherow, likely to be associated with the higher permeability
glacio-fluvial deposits present in this area’s.

Groundwater levels were monitored manually at 10 boreholes and automatically
by loggers at 28 boreholes between 14 March 2018 and 25 July 2018. Pockets
of pressurised artesian conditions were reported demonstrating the
heterogeneity of the Millstone Grit Group aquifer?"'3. Groundwater level
monitoring from the 2018 ground investigation has shown that the Millstone Grit
Group is generally confined by the Glacial Till and is also self-confining, due to
its layered structure. Artesian groundwater conditions were locally encountered
during the 2018 ground investigation'® around the Mottram Underpass area and
within the Eastern Cutting area. Groundwater monitoring during the 2021 ground
investigation confirmed the conclusions of the 2018 investigation. Artesian
groundwater was identified to the east of Mottram fault, and groundwater
pressures were found to increase with depth into the Millstone Grit aquifer,
demonstrating there is an upwards hydraulic gradient in this area and that the
aquifer is self-confining.

The significant faulting in the Mottram area results in the groundwater level being
over 10 m lower to the west than it is to the east, where it is artesian. It is
interpreted that there is a significant barrier to groundwater flow across this zone.
Pumping tests in 2018, showed that drawdown propagates parallel to the fault
zone and did not propagate in a SW-NE direction across the fault zone.

Groundwater flow information was also interpreted in the 2018 GIR (application
document TR010034/APP/7.6)"3 and have been reviewed in the preparation of
the Hydrogeological Risk Assessment (Appendix 13.2 of the ES
(TRO10034/EXAM/9.43)). Key points are: in the Millstone Grit Group to the east
of Mottram fault, groundwater flow is generally in a south easterly direction
towards the River Etherow. Groundwater to the west of Mottram village and the
Mottram fault is considered likely to discharge towards the south west towards
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the lower reaches of Hurstclough Brook. Around the River Etherow at the
eastern end of the Zol, there is a shallower hydraulic gradient, likely to be
associated with the higher permeability deposits present in this area. There is
likely to be some connectivity between groundwater and the United Utilities
aqueduct which is tunnelled under Mottram. The faulting around Mottram village
has a significant effect on groundwater levels and flow direction. Large changes
in groundwater elevation (up to 10 m) over a short distance have been recorded
in this area.

5.2.20 A number of surface watercourses within the Zol (including the upper reaches
and tributaries of Tara Brook (WC_200) appear to receive baseflow contribution
from groundwater.

Summary of groundwater understanding

5.2.21 In the Zol, the Millstone Grit Group (part of the Manchester and East Cheshire
Carboniferous Aquifers groundwater body) forms the main bedrock aquifer. This
is generally overlain by low permeability Glacial Till. The thickness and
permeability of the superficial deposits vary across the Zol, with more granular,
and therefore higher permeability, deposits in the east of the Zol around the
River Etherow.

5.2.22  Groundwater flow direction in the Millstone Grit Group is generally to the south
east, with some variation at the western and eastern extents of the Zol.
Groundwater contributes baseflow to surface watercourses within the Zol.

5.2.23 Faulting in the Mottram village area is a key control on groundwater levels and
flow. In addition to displacing the bedrock and superficial geology, the faulting
causes artesian conditions to the east of the Mottram Underpass.
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5.3

5.3.1

5.3.2

5.3.3

Scheme Activities
Surface Water

The works associated with the Scheme which directly affect the surface water
environment can be categorised as follows:

e Project footprint: Encroachment resulting in a physical modification of a
watercourse, including realignment, interceptor channels or channel
crossing (including modifications to existing crossings, such as culverts or
bridges).

¢ Pollution from road drainage: Including collisions, road degradation,
incomplete fuel combustion, fuel, and accidental spillage.

¢ Reduction in watercourse flows/volumes: Watercourses which receive
contributions from groundwater may have a reduction in baseflow as a
result of subsurface Scheme works (i.e. cutting, piling). The proposed
Scheme alignment may result in the alteration of existing catchments
which may result in a reduction in flow volume entering selected reaches
of watercourses through catchment contributions.

¢ Increased run-off: An increase in impermeable area will increase the run-
off volume and rate of discharge from the road surface. Contaminants
deposited on the road surface are quickly washed off during rainfall.
Where traffic levels are high the level of contamination increases and
therefore, the potential for unacceptable harm being caused to the
receiving water also increases.

The works considered as part of the WFD surface water assessment are
summarised in Table 5.2. A detailed breakdown of each of the individual
Scheme works affecting the watercourses is provided in 0. The works
descriptions and lengths provided are directly transposed from The Works Plan
and Works Plan Schedule (application document reference TR010034/APP/2.3).

The current Scheme design developed to support the DCO application does not
detail the specific design details proposed (such as structure type and cross-
sectional dimensions) for culverts and other structures. Therefore, a conservative
assumption has been made to assess all culverts as pipe culverts at this stage of
assessment. For the purposes of this assessment, it is assumed that all culverts
and structures will be appropriately designed taking best practice guidance
(provided in Section 5.4) into account, including ensuring the structure is
appropriately sized for the watercourse and its flow volumes and velocities. It is
also assumed that appropriate bed and bank protection will be required at the
inlet and outlet of culverts, as per best practice guidance.
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Table 5.2: Summary of Scheme works directly affecting surface water. For
river type; WFD = WFD-designated watercourse, SMR = Statutory Main
River, and OW = Ordinary Watercourse

WFD Water River

River Etherow

(WC_100)

Tara Brook
(WC_200)

Etherow
(Woodhead
Res. to
Glossop Bk.)

Unnamed
watercourse
(WC_210)

Unnamed
watercourse
(WC_211)

Unnamed
watercourse
(WC_212)

Unnamed
watercourse
(WC_213)

WFD

ow

ow

ow

ow

ow

* New 42 m single-span structure carrying single

carriageway and bridleway across 18 m length
of River Etherow (WC_100). Bridge abutments
to be placed in riparian zone.

Changes to flood defence arrangements
upstream of proposed crossing on left bank.

Creation of a 5,593 m? flood compensation area
downstream of proposed crossing on right bank.

Infilling and permanent loss of 304 m length of
existing WC_200 small channel through
agricultural land underneath Scheme new road
alignment.

Creation of a 322 m length of newly realigned
watercourse (WC_200) alongside Glossop Spur
to tie-in to existing WC 200 downstream of
Scheme.

Creation of new 33 m length of culvert to carry
realigned watercourse (WC 200) below
proposed footway.

Creation of new 72 m length of culvert to carry
realigned watercourse (WC_200) below
proposed highway.

Creation of 1.6 km of new drainage ditches
alongside both northern and southern sides of
Glossop Spur.

Creation of 2 No. 14 m lengths of culvert to
carry drainage ditches below proposed
footways/access tracks.

Potential reduction in watercourse baseflow
contributions.

Culverting of 115 m length of WC_210
underneath the Scheme new road alignment.
Culvert to tie-in with existing culverted reach of
WC_210 downstream of Scheme.

Potential reduction in watercourse baseflow
contributions.

Infilling and permanent loss of 51 m length of
existing WC_211 open agricultural drain
underneath the Scheme new road alignment.

Infilling and permanent loss of 176 m length of
existing WC_212 open agricultural drain
underneath the Scheme new road alignment.

Infilling and permanent loss of 143 m length of
existing WC 213 open agricultural drain
underneath the Scheme new road alignment.
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WFD Water River

Unnamed
watercourse
(WC_214)

Hurstclough
Brook
(WC_300)

Etherow

(Glossop Bk.

to Goyt)

Unnamed
watercourse
(WC_330)

ow

SMR3

ow

» Infilling and permanent loss of 71 m length of
existing WC_214 open agricultural drain
underneath the Scheme new road alignment.

Creation of a 307 m length of newly realigned
watercourse to northern side of Scheme road
cutting to capture water in catchment draining to
existing WC 212, WC 213 and WC 214.
Realigned watercourse to tie-in to existing

WC 214 open agricultural drain downstream of
Scheme.

Potential reduction in watercourse baseflow
contributions.

Infilling and permanent loss of 221 m of existing
WC_300 open channel underneath the new
road alignment.

Creation of a 56 m length of culvert to carry
realigned watercourse below proposed
highway.

Creation of a 220 m length of newly realigned
watercourse to southern side of A57 link.
Realigned watercourse to tie-in to existing
WC_300 downstream of the Scheme.

Retention of 67 m of existing WC 300 open
channel as a backwater environment.

Creation of a 264 m length of drainage ditch to
south of A57 link. To drain into proposed
Pond 1.

Creation of a 31 m length of drainage ditch and
9 m length of culvert to south of A57 link to
connect proposed Pond 1 to existing
Hurstclough Brook (WC_300) channel.

Creation of a 546 m length of interceptor
channel to the north of A57 link, to feed into
Hurstclough Brook (WC_300) downstream of
the Scheme.

Creation of a 239 m length of drainage ditch to
north of A57 link.

Potential reduction in watercourse baseflow
contributions.

Scheme alignment may result in reduction in
catchment contributions to approximately 600 m
length of Hurstclough Brook (WC_300) on
southern side of A57 link.

Culverting of 83 m length of existing WC_330
open agricultural drain underneath the Scheme
new road alignment.

Potential reduction in watercourse baseflow
contributions.

3@ Hurstclough Brook (WC_300) is designated as a statutory Main River downstream of the existing A57 (Hyde Road). Upstream of the
road, Hurstclough Brook (WC 300) is an ordinary watercourse.
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1.1.1

534

535

53.6

WFD Water River

e Culverting of 79 m length of existing WC_340

Unnamed open agricultural drain underneath the Scheme

watercourse ow new road alignment.

(WC_340) e Potential reduction in watercourse baseflow
contributions.

The potential effects of the works presented in Table 5.2 on the surface water
environment are considered in Section 5.6.

Glossop Brook (Long Clough Brook to Etherow) and Wilson Brook WFD surface
water bodies are not directly affected by any works associated with the Scheme
and, as such, only indirect effects of the Scheme works presented in Table 5.2
will be assessed (for example, water quality).

There are also six new drainage outfalls associated with the Scheme, as
summarised in Table 5.3. These drainage outfalls are assessed using HEWRAT,
as presented in Appendix 13.3 of the ES (TR010034/APP/6.5), and the results of
this analysis are incorporated into the WFD impact assessment. The current
Scheme design developed to support the DCO application does not detail the
specific design details proposed for the outfalls, such that it is assumed
appropriate outfall structures and scour control measures will be required, as per
best practice guidance.

Table 5.3: Summary of Scheme drainage outfall locations

WFD Waterbody Watercourse Type Grid Reference

Tara Brook (WC_200) (e 399900, 395694

Etherow (Woodhead River Etherow
Res. to Glossop Bk.) (WC_100)

River Etherow

WFD Watercourse 400914, 395553

WFD Watercourse 401036, 395482

(WC_100)
K,CEa_ng)watemurse e 400818, 395466
Brook 0 Goy) T (WO 140) T Waterourse 400194, 395563
(*\',‘\;gig}gggh Brook Main River 398622, 395422

There are also three SuDS ponds to be created as part of the Scheme works.
The ponds themselves are not assessed as activities under the WFD (although
the outfalls are, as detailed above), but are considered in the Biodiversity chapter
(Chapter 8) of the ES (TR010034/APP/6.3).
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Groundwater

5.3.7 A summary of the works associated with the Scheme which may directly affect
groundwater are:

e Mottram Underpass (works 32 and 33) — New two-cell reinforced concrete
underpass carrying the carriageway mainline beneath Roe Cross Road,
Old Road and the community of Mottram. The top of the underpass would
be 2 m below ground level.

e Mottram cutting (works 5 and 6) — Earthworks associated with the cutting
to the east of Mottram underpass.

e Old Mill Farm Underpass (work 31) — Beneath the carriageway between
the M67 Intersection and Roe Cross Road. The underpass will take a farm
access track and public right of way beneath the new carriageway.

e Carrhouse Farm Underpass (work 34) — A new farm accommodation
underpass is required beneath the carriageway between the Mottram
Moor Junction and the A57 Junction.

e River Etherow Crossing (work 35) — A new river crossing of the River
Etherow near the connection at Brookfield will be required (towards the
eastern end of the Scheme).

e MG67 Junction 4 improvements (works 1, 2 and 3) — Additional approach
and potential junction widening.
5.3.8 The work numbers listed above refer to The Works Plan and Works Plan
Schedule (application document reference TR010034/APP/2.3).

54 Best Practice Guidance — Design

5.4.1 Best practice guidance (as detailed below) will be incorporated into the design of
any Scheme components with the potential to impact upon a watercourse and/or
its riparian zone, or a groundwater body. Such mitigation is considered to be
embedded into the Scheme and aims to minimise the impact of the works
associated with the Scheme on WFD quality elements, with a view to securing
WFD compliance for the Scheme.

542 The WFD impact assessment assumes that this best practice guidance for
design is embedded into the Scheme.

Bridges

54.3 Single span (or clear span) structures are the preferred type of watercourse
crossing because they minimise the impact on the water environment, if
designed appropriately (Environment Agency, 20134°). Single span structures
will be designed in such a way as to minimise (as far as reasonably practicable)
disruption to the river and riparian zone, as detailed in the Design Manual for

40 Environment Agency, 2013. Water Framework Directive Mitigation Measures Manual. Available from
|
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Roads and Bridges (DMRB) CD 356: Design of Highways Structures for
Hydraulic Action (DMRB, 2020%4").

This includes setting abutments well back from the bank edge to allow the river
to function naturally and to maintain a wildlife corridor along the banks, and
designing the bridge deck to lie perpendicular to the watercourse (where
practicable) to reduce shading. Bed and bank protection will only be used where
a real risk to life or critical infrastructure is apparent. The single span structure
will be designed so as not to create a barrier to fish and other wildlife, or disrupt
navigation or recreation.

The bridge abutments will be situated with a suitable clearance from the bank
top. Bridges with abutments will be designed to reduce the width of channel lost,
to maintain in-stream and bankside habitats as far as is practicable, and to
maintain a sufficient light level to the channel. Careful consideration is required
regarding the effect the supports may have on the bed (e.g. scour) and may
require bed protection.

Culverts

Where a clear span structure is not technically feasible nor economically viable,
a closed culvert is likely to be required. Culverts are common along many of the
UK’s road and rail networks, in addition to forming large parts of the river
networks underneath urban environments. Culverts broadly prevent the
occurrence of natural hydraulic and fluvial processes (including sediment
transport), may create a barrier for the movement of fish and other wildlife, and
limit the growth of vegetation. Culverts may also cause debris build-up and
increase flood risk if not properly designed. Therefore, culverts are not the
preferred method of a watercourse crossing from the perspective of protecting
and improving the water environment.

Culverts, however, are generally cheaper and easier to build than clear span
structures. In some cases, they may be the only feasible technical and cost-
beneficial solution, particularly where an extension to an existing culvert is
required. Therefore, they can be consented by the regulator for smaller, lower
sensitivity watercourses if their adverse impact on the water environment can be
minimised.

Guidance for environmentally sensitive culvert design can be found in the
following additional references:

e DMRB CD 529: Design of Outfall and Culvert Details (DMRB, 202042);

41 Design Manual for Roads and Bridges (DMRB), 2020. CD 356: Design of Highways Structures for Hydraulic Action. Available from:

Design Manual for Roads and Bridges (DMRB), 2020. CD 529: Design of Outfall and Culvert Details. Available from:
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e Chapter 8 of the Environment Agency’s Fluvial Design Guide
(Environment Agency, 2010a%3);

e Guidance on culvert design from the Construction Industry Research and
Information Association (CIRIA) in Chapter 4 of Culvert Design and
Operation Guide (CIRIA, 2010%);

e Guidance on scour from CIRIA in Manual on Scour at Bridges and Other
Hydraulic Structures (CIRIA, 2015%); and

e Advice on minimising impact on fish passage in the Fish Pass Manual
(Environment Agency, 2010b%6).

54.8 The guidance is summarised as follows:

e Minimise the overall length of the culvert structure or extension so far as
reasonably practicable;

e Where possible, construct the culvert online with the existing watercourse
alignment. Minor re-grading or vertical adjustment of the channel may be
required at detailed design;

e The culvert design will reflect the natural bed profile including bank-to-
bank channel width, channel gradients and substrates where possible;

¢ A low-flow channel (sized appropriately to each watercourse) will be
constructed within the culvert extension to maintain sufficient water depths
and sediment transport through the culvert during normal flow conditions;

e Appropriate inlet and outlet structures will be provided to ensure smooth
hydraulic transition and avoid potential erosion;

e Portal frame culverts (i.e. which allow for a natural bed) will be prioritised
over box and pipe culverts (i.e. an artificial bed) where possible;

e Culverts will be designed with an appropriate natural bed substrate which
reflects the existing channel bed;

e For box culverts (i.e. with an artificial bed), a depressed invert set slightly
below the existing bed level is required (typically between 150mm and
300mm), allowing for natural bed substrates to be installed to form the
bed level, which helps reduce disruption of channel velocities, maintain
habitat connectivity and fish passage;

o A “buffer’ zone will be created upstream and downstream of culverts to
allow for the creation of habitats which will both enhance the watercourse,
and incorporate features such as pools and marginal habitat which will
allow fish to rest before entering the culvert.

43 Environment Agency, 2010a. Fluvial Design Guide. Available from:
!! Construction Industry Research and Information Association (CIRIA), 2010. Culvert Design and Operation Guidance (C689). Available
from:

!! Construction Industry Research and Information Association (CIRIA), 2015. Manual on Scour at Bridges and Other Hydraulic
Structures (C742). Available from:
46 Environment Agency, 2010b. Environment Agency Fish Pass Manual. Available from:

I
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549

54.10

54.11

54.12

The overall culvert design will not in any way impede fish passage up and
downstream (including installation of trash screens), and abrupt changes
in light (and dark) should be avoided (introduce marginal and bankside
planting);

Where bed/bank protection is likely to be required at the culvert inlet and
outlet, “hard” solutions will be avoided where possible in favour of “soft” or
“green” measures; and

Scour pools at the outlet of the culvert will be constructed to dissipate
energy and provide resting areas for fish. This is especially important for
steeper culverts (>3%) and/or where stream powers are high.

Bed and bank reinforcement

Bank and bed erosion are part of the natural functioning of a river, however bed
and bank protection may be required.

Guidance on the environmental aspects of bank protection can be found in the
following additional references:

DMRB CD 356: Design of Highways Structures for Hydraulic Action
(DMRB, 2020)

Chapter 8 of the Environment Agency’s Fluvial Design Guide
(Environment Agency, 2010a)

Guidance on Green Approaches in River Engineering (HR Wallingford,
201747)

Guidance on bank protection from the Scottish Environmental Protection
Agency (SEPA, 2020%8).

The guidance is summarised as follows:

Minimise the extent of hard bed and bank protection so far as reasonably
practicable, except at locations where it can be demonstrated that it
prevents potential loss of life or is necessary to protect critical
infrastructure; and

Working with natural processes (and hence avoiding or minimising the
need for hard protection) should be prioritised, where reasonably
practicable. Softer, bioengineered solutions will in many cases afford
appropriate protection and be a cheaper and more sustainable design.

Realignments

Watercourse realignments associated with the Scheme should be properly
designed by a qualified fluvial geomorphologist to safeguard their long-term
stability. Poorly designed realignments can increase or decrease sediment

47T HR Wallingford, 2017. Green Approaches in River Engineering: Supporting Implementation of Green Infrastructure. Available from:

! Scottish Environmental Protection Agency (SEPA), 2020. Reducing river bank erosion: A best practice guide for fairmers and other

land managers. Available from
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movements, resulting in instability through incision, bank erosion or excessive
sediment deposition.

5.4.13 Any permanent watercourse diversion works required to realign watercourses
will be designed on at least a like-for-like basis (including no net loss in total
watercourse length within a water body), but will seek improvement where
practicable. Designs will incorporate measures that enhance both in-channel and
riparian habitat quality (e.g. provision of a multi-stage channel and marginal
planting), and should be routed appropriately to provide a naturalised planform.
The design of an appropriate low flow channel will also ensure the continuity of
the existing sediment transport regime and aquatic life.

5.4.14 Maintaining the existing bed gradient will ensure the continuity of the existing
sediment regime. Too low and excessive substrate may begin to deposit,
blocking culvert entrances and/or reducing flood flow capacity, this also reduces
sediment supply downstream. Too steep and excessive bank erosion and/or bed
incision may begin to occur increasing sediment supply downstream (potentially
depositing within culverts). If the design requires a change of the bed gradient,
mitigation such as step-pools, bed-checks or sediment traps may be necessary.

5.4.15 Existing substrates will be re-instated where possible, otherwise substrates will
be matched to local material (e.g. using local quarries for supply). The suitability
of substrates will be considered using empirical observations made by a qualified
fluvial geomorphologist, in addition to sediment transport calculations (where
appropriate).

5.4.16 Consultation with freshwater aquatic ecologists is essential at the outset to
ensure the flora and fauna present in the watercourse and riparian zone is given
appropriate consideration.

5.4.17 The need for a realignment in all cases will be avoided (or minimised) where
possible. Unnecessary modification to a river channel may initiate instability as
the channel attempts to recover to a natural course.

Drainage of run-off to surface water and groundwater

5.4.18 Sustainable Drainage Systems (SuDS) are the preferred approach to managing
any potentially polluted run-off and will be implemented where technically
feasible. All drainage systems will be designed in accordance with industry
standards, with particular emphasis on appropriate pollution prevention and
control measures (CIRIA, 2015%9).

5.4.19 The potential consequences of any pollution incidents will be dealt with via the
environmental management and contingency planning process to prevent or

4 Construction Industry Research and Information Association (CIRIA), 2015. The SuDS Manual (C753).
. 0
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mitigate for any potentially contaminated run-off being routed to surface water or
groundwater.

Deep foundations protruding into aquifer

5.4.20 Below ground structures (including deep foundations and retaining walls) may
form a barrier to groundwater flow, depending on the groundwater flow direction.
This can potentially reduce groundwater contributions to groundwater-dependant
water features (e.g. water courses and any groundwater abstractions in the
water body).

5.4.21 Where deep foundations extending beneath the groundwater table are required
as part of the Scheme (e.g. piling, retaining walls), these will be designed in
accordance with industry standards. Detailed designs will take into account the
site-specific water level and flow monitoring data obtained from intrusive ground
investigation for the Scheme. A piling risk assessment will be carried out to
ensure the selected piling methods do not introduce contamination pathways into
the aquifer.

5.5 Best Practice Guidance — Construction

5.5.1 Best practice guidance (as detailed below) will be incorporated into the
construction of any Scheme components with the potential to impact upon a
watercourse and/or its riparian zone, or a groundwater body. Such mitigation is
considered to be embedded into the Scheme and aims to minimise (as far as
reasonably practicable) the temporary impact of the works associated with the
Scheme on the water environment.

55.2 The WFD impact assessment assumes that this best practice guidance for
construction is embedded into the Scheme.

Run-off from construction sites to surface water and groundwater

5.5.3 Construction can generate significant risk of pollution to surface water bodies
and groundwater bodies. Any risks will need to be fully mitigated by suitable
control of construction practices and will be incorporated into an appropriate
Environmental Management Plan (EMP).

554 Construction works will adhere to environmental best practice such as guidance
provided in Pollution Prevention Guidance (PPG) notes, specifically PPG 5 for
Works and Maintenance In or Near Water (Environment Agency, 2014a%°) and
PPG 6 for Construction and Demolition Sites (Environment Agency, 2014b5"). All
PPGs that were previously maintained by the Environment Agency were
withdrawn in 2015 as being out-of-date and a new set of guidance notes are

%0 Environment Agency (Environment Agency), 2014a [withdrawn]. Pollution Prevention Guidelines: Works and Maintenance In or Near
Water (PPG5). Available from:
5! Environment Agency (Environment Agency), 2014b [withdrawn]. Pollution Prevention Guidelines: Construction and Demolition Sites

(PPG6). Available from: .
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5.5.5

5.5.6

5.5.7

5.5.8

5.5.9

5.5.10

5.5.11

5.5.12

presently being issued as Guidance for Pollution Prevention (GPP) documents
for Northern Ireland, Scotland and Wales (but not England). The series includes
GPP5°%2 for Works and Maintenance In or Near Water which may be used as a
source of information for good practice.

In-channel works

The design process has sought to minimise the requirement for in-channel
working during construction. Where in-channel working cannot be eliminated
entirely, best practice guidance (as detailed in the CoCP) will be adhered to.

In-channel working will be undertaken during low flow periods (i.e. when flows
are at or below the mean average) as far as practicable to reduce the potential
for sediment release and risk of scour, and using appropriate methods to reduce
the risk of pollution. Appropriate measures will be in place to ensure any
contaminants from construction activities do not enter the watercourse.

The length of channel disturbed, and size of working corridor will be limited to a
minimum. In addition, the length of tracking along the side of channels will be
minimised as far as reasonably practicable to avoid creating new flow paths and
a buffer zone around the watercourse will be maintained where possible.

Noise, vibration and light spill will be minimised as far as reasonably practicable
by working back from the watercourses where possible. Construction lighting will
be angled away from the watercourse to reduce the potential for disturbance.

Consultation with an appropriately qualified aquatic ecologist should be
undertaken to consider the seasonality of watercourse biota present. Any
vegetation clearance required for construction should be minimised as far as
reasonably practicable and re-instated where practicable.

Where the erection of temporary structures is required for construction,
appropriate isolation techniques will be used. These measures will be in place for
the minimum possible period of time to minimise disruption to flow, sediments
and biota as far as reasonably practicable.

Where watercourses require permanent or temporary dewatering and/or over-
pumping to permit construction activities, fish will be removed by means of
electrofishing and relocated prior to dewatering. Water flow/passage will be
sufficiently maintained as to not result in the drying of habitats downstream of
construction activities.

Disturbance of invasive non-native species

Construction activities in, over and adjacent to water bodies offer a significant
increase in the risk of the spread of Invasive Non-Native Species (INNS)

.
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5.5.13

5.5.14

5.5.15

5.5.16

5.5.17

5.5.18

associated with aquatic and riparian habitats. An initial baseline assessment will
be undertaken to identify any particular species which need to be managed.

Any identified risks will need to be managed effectively during the construction
period through the implementation of biosecurity control, such as the “check-
clean-dry” procedures for plant, equipment and the workforce. The GB Non-
Native Species Secretariat website%® provides a key source of information for the
identification of risks, appropriate control and management systems and
disposal.

The Environment Agency will also be consulted to ascertain the status and
distribution of invasive species in surface water bodies. Consideration will be
given to the potential to create pathways for invasive species movement
within/between water bodies, through for example, the removal of existing
barriers e.g. artificial structures such as weirs and culverts.

Vegetation management

There is often the requirement to manage vegetation (both riparian and aquatic)
during construction activities in, over and adjacent to water bodies. Vegetation
clearance will only be undertaken following an ecological constraints assessment
of the potential for vegetated habitats to support protected species (e.g. nesting
birds, reptiles) and to determine the intrinsic ecological value of the habitat, plus
the risk posed by INNS. Further information about vegetation management is
presented in the Biodiversity chapter (Chapter 8) of the ES (TR010034/APP/6.3).

Groundwater dewatering

Local changes to groundwater levels associated with pumping out of
subterranean works areas (e.g. deep foundations) may reduce groundwater
contributions to groundwater-dependent water features (e.g. watercourses and
any groundwater abstractions within the water body), which may have further
negative effects.

The disposal of pumped water (as a result of groundwater dewatering) to surface
water bodies may cause deterioration to water quality if contaminated.

Below ground structures, including deep foundations and retaining walls can
form a barrier to groundwater flow, depending on the groundwater flow direction.
This can potentially reduce groundwater contributions to groundwater-dependant
water features (e.g. water courses and any groundwater abstractions in the
water body). Deep foundations may also create rapid vertical flow pathways into
the groundwater body for potentially contaminated run-off.

% Non-Native Species Secretariat, 2020. Available from: I
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5.6
5.6.1

5.6.2

5.6.3

5.6.4

5.6.5

5.6.6

Surface Water WFD Impact Assessment

Best practice guidance for both design (Section 5.4) and construction (Section
5.5) are incorporated into the WFD impact assessment for each surface water
body. Any residual effects are mitigated for using site-specific mitigation
measures, as detailed in Section 5.9.

Etherow (Woodhead Res. to Glossop BK.)

The complete WFD impact assessment matrix for Etherow (Woodhead Res. to
Glossop Bk.) is presented in Appendix C. A summary of the impact assessment
is presented below and visualised in Insert 5-1.

Within the water body, Scheme works including realignment and culverting of
Tara Brook (WC_200), a new bridge crossing and floodplain reconfiguration at
the River Etherow (WC_300), a new cutting at Mottram, and reconfiguration of
agricultural land drains (WC_210, WC_211, WC_212, WC_213 and WC_214)
resulting in loss of open channel, loss of watercourse baseflow, culverting and
watercourse realignment have the potential to cause minor, localised adverse
impacts on the water environment. However, the identified additional mitigation
measures (Appendix C) are considered sufficient to minimise the potential
impact of the Scheme on the water body (assuming that they are appropriately
considered and developed at the detailed design stage).

Therefore, the WFD impact assessment for Etherow (Woodhead Res. to Glossop
Bk.) concludes that the Scheme works pass both Test A (Potential to cause
deterioration of current WFD Ecological Potential) and Test B (Potential to
prevent future attainment of Good Ecological Potential), and are considered to
have no measurable impact at the water body scale.

Etherow (Glossop Bk. to Goyt)

The complete WFD impact assessment matrix for Etherow (Glossop Bk. to Goyt)
is presented in Appendix C. A summary of the impact assessment is presented
below and visualised in Insert 5-2.

Within the water body, Scheme works include the installation of culverts on
unnamed watercourses WC_330 and WC_340, a new cutting at Mottram, and
realignment and culverting of Hurstclough Brook (WC_300). An approximately
600 m length of Hurstclough Brook (WC_300) to the southern side of the A57
link may also be affected by the Scheme alignment causing a reduction in the
catchment contributions entering the watercourse reach by being diverted into
interceptor channels on the northern side of the A57 link. Field observations
indicate that a significant proportion of the flow in the potentially affected reach is
derived from the upstream channel extent, such that the potential influence on
the reach is considered to be of a localised, minor adverse impact. Since the
interceptor channels are diverted back into the Hurstclough Brook (WC_300)
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directly upstream of the existing A57, there is no expected change in the overall
surface water balance within the downstream receiving waterbodies.

5.6.7 These works have the potential to cause a minor, localised adverse impact on
the water environment. However, the identified additional mitigation measures
(Appendix C) are considered sufficient to minimise the potential impact of the
Scheme on the water body (assuming that they are appropriately considered and
developed at the detailed design stage).

5.6.8 Therefore, the WFD impact assessment for Etherow (Glossop Bk. to Goyt)
concludes that the Scheme works pass both Test A (Potential to cause
deterioration of current WFD Ecological Potential) and Test B (Potential to
prevent future attainment of Good Ecological Potential), and are considered to
have no measurable impact at the water body scale.

Glossop Brook (Long Clough Brook to Etherow)

5.6.9 Only indirect effects of the Scheme works are assessed for the Glossop Brook
(Long Clough Brook to Etherow) surface water body.

5.6.10 The confluence of Glossop Brook with the River Etherow (approximately 350 m
downstream of the Scheme Boundary) acts as the trijunction where the Etherow
(Woodhead Res. to Glossop Bk.), Etherow (Glossop Bk. to Goyt) and Glossop
Brook (Long Clough Brook to Etherow) WFD surface water body catchments
intersect. Therefore, Glossop Brook is upstream of the WFD surface water
bodies in which the Scheme works are proposed and no measurable impact is
expected at the water body scale.

Wilson Brook

5.6.11  Only indirect effects of the Scheme works are assessed for the Wilson Brook
surface water body.

5.6.12 The very western extent (approximately 300 m) of the proposed Scheme
Boundary is located within the Wilson Brook WFD surface water body. The works
within this area of the Scheme are tying-in works between the existing M67
Junction 4 roundabout and the proposed A57 road. The proposed works have no
linkage to watercourses within the Wilson Brook WFD surface water body, such
that no measurable impact is expected at the water body scale.
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Insert 5-1 - Summary of WFD impact assessment matrix for Etherow (Woodhead Res. to Glossop Bk.) WFD water body.

Scheme component Overall Effect

on WFD
elements *

Major beneficial effect
Minor / localised beneficial effect

Key
Mo affect
Minor / localised adverse effect

Adverse widespread or prolonged effect
: Adverse effect on overall WFD status of waterbody

MN/A

Etherow (Woodhead Res. to Glossop Bk.)
GB112069060780

ling and permanent loss of 51 m length of

existing WC_211.
Effect on overall waterbody status post-mitigation *

Effect on ecologicall chemical status post-mitigation *
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New drainage outfall to River Etherow (WC_100)

(NGR 400914, 395553).
New drainage outfall to River Etherow (WC_100)

Watercourse realignment and culverting on Tara
(NGR 401036, 395482).

Brook (WC_200), including creation of drainage
Infilling and permanent loss of 176 m length of

existing WC_212.
Infilling and permanent loss of 143 m length of

existing WC_213.
existing WC_214, and creation of a new 307 m

Infilling and permanent loss of 71 m length of
realignment.

Culverting of 115 m length of WC_210.

Pre-mitigation
Post-mitigation

Test A - Potential deterioration

Macrophytes and phytobenthos
Macroinvertebrates

Fish
Physico-chemical quality elements :
Hydromorphological quality elements !
|

Ecological Status

Specific pollutants

Chemical Status .l l J [

Test B - Preventing future attainment of GEP | |

Planned REMP measures | | }—’:—F

* Each of these assessments takes the category with the worst effect recorded on the scheme components contained within their assessment
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Insert 5-2 — Summary of WFD impact assessment matrix for Etherow (Glossop Bk. to Goyt) WFD water body.

Scheme component Overall Effect

on WFD
elements *

Key
B  1Vajor beneficial effect
Minor / localised beneficial effect
No effect
Minar / localised adverse effect

Adverse widespread or prolonged effect
: Adverse effect on overall WFD status of waterbody

NiA

Etherow (Glossop Bk. to Goyt)
GB112069061050

Culverting of 83 m length of unnamed watercourse
New drainage outfall to Hurstclough Brook (NGR
Effect on ecologicall chemical status post-mitigation *
Effect on overall waterbody status post-mitigation *
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* Each of these assessments takes the category with the worst effect recorded on the scheme components contained within their
assessment
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5.7
5.7.1

Groundwater WFD Impact Assessment

The potential impacts to groundwater during construction are detailed in Table

5.4. These would include the same potential impacts as for surface water as well
as effects relating to temporary dewatering, construction of deep foundations and
road runoff. These have the potential to affect groundwater levels, flow pathways
and groundwater quality.

Table 5.4: Potential groundwater impacts during construction.

Activity Scheme element>* Potential impact

Temporary
dewatering

Installing deep
foundations
associated with new
structures and
installing cuttings

Vehicles accessing
compounds,
refuelling, oil/fuel
storage tanks and
accidental spillage,
including during
temporary highways
works

Work 5 and 6 where the dual
carriageway to the east of
Mottram will be installed within
a cutting will require temporary
dewatering

Work 33 — Mottram Underpass

Work 5 & 6 to east of Mottram
— cutting earthworks

Work 31 — Old Mill Farm
underpass

Work 32 — Roe Cross Road
Bridge & retaining walls

Work 33 — Mottram underpass

Work 34 — Carrhouse Lane
underpass

Work 35 — River Etherow
Bridge

Site compounds

Local changes to groundwater levels
and groundwater flow pathways.
Leading to potential effects on
baseflow contribution to surface
water features and local groundwater
abstractions. Impact associated with
pumping out of subterranean works
areas (e.q. deep foundations) and
disposal of pumped water to surface
water bodies.

Installing deep foundations and
cuttings may introduce a rapid
vertical flow pathway into the aquifer
for potentially contaminated runoff.

Risk of untreated runoff from
construction sites discharging
through permeable surface geology
direct to the aquifer.

5* Work numbers refer to The Works Plan and Works Plan Schedule (application document reference TR010034/APP/2.3).
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57.2

573

574

The potential impacts during operation to groundwater are summarised in Table
5.5. These cover the permanent effect of subsurface structures on groundwater
flow and accidental spillages and drainage to groundwater. Long-term impacts
on the groundwater body have been assessed in detail in the Hydrogeological
Risk Assessment in Appendix 13.2 of the ES (TR010034/EXAM/9.43) following
additional ground investigation undertaken in 2021.

Table 5.5: Potential groundwater impacts during operation.

Activity Scheme element> Potential impact

Permanent Work 5 & 6 to east of Subsurface structures and deep
disturbance of Mottram — cutting foundations which are part of the
groundwater flow earthworks permanent design may cause a barrier to
paths due to deep Work 33 — Mottram groundwater flow. This may lead to
foundations, cuttings  ynderpass potential effects on baseflow contribution to
and concrete surface water features and local

underpass groundwater abstractions.

structures The deep foundations may also introduce a

permanent rapid vertical flow pathway into
the groundwater body for potentially
contaminated runoff.

Accidental spillage All new highways and Runoff from highways may have increased
from a highways associated drainage levels of suspended sediments, oils,
accident metals, de-icing fluids and herbicides which

can have adverse impacts upon
groundwater quality if the spillage reaches
the aquifers.

The complete WFD assessment matrix for the Manchester and East Cheshire
Carboniferous Aquifers WFD groundwater body is included in Appendix C. A
summary of the impact assessment is presented below and shown in Insert 5-3.
This has been informed by the Hydrogeological Risk Assessment, included as
ES Appendix 13.2 (TR0O10034/EXAM/9.43).

The assessment concludes that, with the proposed mitigation measures (see
Section 5.9) in place, while there may be localised effects on groundwater flow,
at the water body scale, the Scheme is anticipated to have no measurable
impact on the groundwater body. The scheme components affecting the
groundwater body are not considered to cause deterioration at the water body
scale (thus passing Test A) and should not prevent future attainment of GES
(Test B).

55 Work numbers refer to The Works Plan and Works Plan Schedule (application document reference TR010034/APP/2.3).
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Insert 5-3 — Summary of WFD impact assessment matrix for Manchester and East Cheshire Carboniferous Aquifers WFD
groundwater body.

Overall
Effect on
WFD
elements *

Scheme component

_ Major beneficial effect

Minor / localised beneficial effect

No effect

Minor / localised adverse effect

Adverse widespread or prolonged effect

Adverse effect on overall WFD status of waterbody
N/A

Manchester and East Cheshire
Carboniferous Aquifers
GB41202G102900

Effect on overall waterbody status post-mitigation *
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Old Mill Farm underpass
Mottram undepass

Mottram cutting

Carrhouse Farm underpass
River Etherow crossing

M67 Junction 4 improvements
Pre-mitigation
Post-mitigation

Test A - Potential deterioration

Quantitative Impacts
Chemical Impacts
Test B - Preventing future attainment of GEP

Planned RBMP measures | | _ 8

* Each of these assessments takes the category with the worst effect recorded on the scheme components
contained within their assessment
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5.8
5.8.1

5.8.2

5.8.3

5.8.4

5.8.5

5.8.6

Cumulative Impacts

Cumulative effects of multiple Scheme components within the same WFD water
body have been accounted for within the assessment process, as described in
Section 2.4.

The cumulative effects of Scheme components within the Etherow (Woodhead
Res. to Glossop Bk.) and Etherow (Glossop Bk. to Goyt) WFD surface water
bodies are summarised in Table 5.6.

Within the Etherow (Woodhead Res. to Glossop Bk.) WFD surface water body,
the watercourse diversion at Tara Brook (WC_200) provides mitigation for the
direct loss of existing open watercourse through infilling and culverting on Tara
Brook (WC_200). There is also direct loss of open watercourse on the minor
agricultural unnamed watercourses (WC_210, 211, 212, 213 and 214), as well
as a watercourse diversion of WC_214. Overall, there is a net loss of 354 m in
the total length of open watercourse within the water body, however these
watercourses are predominantly ephemeral channels of low biological and
morphological value such that the cumulative impact at the water body scale for
Etherow (Woodhead Res. to Glossop Bk.) is considered to be negligible.

Within the Etherow (Glossop Bk. to Goyt) WFD surface water body, the
watercourse diversion of Hurstclough Brook (WC_300) and the proposed
backwater provide mitigation for the direct loss of open watercourse through
infilling and culverting on Hurstclough Brook (WC_300). Unnamed watercourses
WC_330 and WC_340 are proposed to be culverted for a length underneath the
proposed Scheme alignment, both watercourses are minor agricultural drains
which are predominantly ephemeral and of low biological and morphological
diversity. This habitat loss is mitigated for by the proposed interceptor channels
which capture catchment flows and redirect these through WC_330 and WC_340
into the Hurstclough Brook (WC_300) downstream of the Scheme. These
interceptor channels are interconnected with the watercourse network and will
provide additional, enhanced habitats compared to the existing minor drains.
Overall, there is a net gain of 363 m in the total length of open watercourse
within the water body. Therefore, the cumulative impact at the water body scale
for Etherow (Glossop Bk. to Goyt) is considered to be negligible.

The cumulative impact at the water body scale for surface water bodies is
considered to be negligible. Overall, there is a net gain of 9 m of open
watercourse habitat across the Scheme. Since the water features affected by
the Scheme are predominantly headwaters, cumulative effects can only transfer
to downstream water bodies. The potential impacts on the downstream WFD
water bodies are also considered to be negligible.

As there are no significant residual impacts identified for the WFD groundwater
body, the cumulative impact for groundwater is considered to be negligible, and
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the potential impacts on the adjacent WFD water bodies are also considered to
be negligible.
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Table 5.6: Summary of intra-Scheme cumulative impacts for surface water

Activity (m)
D Water Wat
Loss%® Culvert57 Dlver5|on58 Culvert Channel60 water

River Etherow (WC_100) 0 -18
Tara Brook (WC_200) -304 -33 322 -72 0 0 0 -87
Etherow Unnamed watercourse (WC_210) 0 -115 0 0 0 0 0 -115
(Woodhead " Unnamed watercourse (WC_211) 51 0 0 0 0 0 0 51
Glossop BK.)  Unnamed watercourse (WC_212) -176 0 0 0 0 0 0 -176
Unnamed watercourse (WC_213) -143 0 0 0 0 0 0 -143
Unnamed watercourse (WC_214) -71 0 307 0 0 0 0 236
Water Body Total -745 -148 629 -72 0 0 -18  -354
Activit
e N
Body atercourse Watercourse | Watercourse | Watercourse Diversion Interceptor | Back- Bridae Total
Loss Culvert Diversion Culvert Channel water g
Hurstclough Brook (WC_300) -221 0
Etherow
(Glossop Bk. Unnamed watercourse (WC_330) 0 -83 0 0 0 0 0 -83
to Go
) Unnamed watercourse (WC_340) 0 -79 0 0 0 0 0 -79
Water Body Total -221 -218 220 -31 546 67 0 363

Scheme Total -966 -366 849 -103 546 67 -18 9

% “Watercourse loss” refers to length of existing open watercourse infilled as a result of the Scheme.

57 “Watercourse culvert” refers to length of existing open watercourse culverted as a result of the Scheme.

58 “Watercourse diversion” refers to length of realigned open watercourse as a result of the Scheme.

52 “Diversion culvert” refers to length of culverts associated with realigned watercourse.

8 “Interceptor channel” refers to length of interceptor channel associated with the Scheme. These are connected to the watercourse network and are separate to the road drainage system.
81 “Backwater” refers to length of existing open watercourse retained as a backwater environment connected to watercourse network.

82 “Bridge” refers to length of open watercourse “covered” according to the bridge deck width.
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5.9
5.9.1

5.9.2

5.9.3

594

Site-Specific Mitigation Measures

Best practice guidance for design and construction pertinent to both the surface
water environment and groundwater environment are set out in Section 5.4 and
Section 5.5 respectively. This best practice guidance should be adhered to in

order to minimise the potential impact of the Scheme on the water environment.

Site-specific mitigation measures are identified where mitigation which goes
beyond best practice is required to reduce the potential impact of the Scheme.
These site-specific mitigation measures are to be incorporated into the
Environmental Management Plan (EMP) (application document
TR010034/APP/7.2) and the Register of Environmental Actions and
Commitments (REAC) (application document TR010034/APP/7.3).

For surface water, site-specific mitigation measures are required for watercourse
realignments during subsequent design to ensure that the channels are designed
to be ecologically sensitive and to promote the natural hydromorphological
regime (for example, allowance for two-stage channel profile,
reinstatement/enhancement of riparian corridor). In particular, the realignment of
WC_214 which will be located at the top of the road cutting and will need
considerate design to ensure the channel is stable (for example, appropriate
lining materials). The interceptor channels, whilst not direct watercourse
realignments, are interconnected to the watercourse network and will be
designed in accordance with the best practice principles of watercourse
realignments, including ecological sensitivity and promotion of the natural
hydromorphological regime. Retention of an existing 67 m length of Hurstclough
Brook (WC_300) as a backwater environment of the proposed channel
realignment will also need to be designed appropriately in order to ensure
connectivity with the proposed watercourse realignment.

For groundwater, an additional Hydrogeological Risk Assessment has been
undertaken (ES Appendix 13.2 (TR0O10034/EXAM/9.43)) which summarises
mitigation measures and monitoring, including:

e Designing the drainage strategy to allow for management of groundwater
contributions to surface water flow. Where possible, this would be in
keeping with the current groundwater flow pathways.

e Developing a monitoring strategy that will be a live document and may be
updated through the life of the Scheme. The anticipated monitoring will
include:

e Baseline groundwater level monitoring prior to the start of construction

e Three rounds of groundwater sampling following completion of
construction works.

¢ Ongoing groundwater sampling and level monitoring during construction
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5.10
5.10.1

5.10.2

5.10.3

5.10.4

5.10.5

e Sampling of any abstracted groundwater prior to discharge to surface
water courses, in line with any permit requirements.

e Post-construction groundwater monitoring for six months following
completion of the works.

e Baseline and construction monitoring of any identified local receptors that
may be impacted by the Scheme.

Biodiversity Net Gain

An initial assessment of biodiversity units using the Defra Biodiversity Metric 2.0
has been undertaken for the Scheme. Field observations, coupled with
professional judgement, were used to determine whether watercourses should
be considered as river/stream or ditch type habitat (the latter being considered
within the area habitats assessment as per Defra Biodiversity Metric 2.0
guidance®3).

In determining whether a watercourse should be classed as river/stream or ditch
type habitat, consideration has been given to whether the watercourse exhibits
characteristics that are typical of fluvial systems (e.g. flowing water, active
erosion/deposition and geomorphological and ecological features characteristic
of river environments). If the channel is heavily modified and lacks typical river
features, a professional judgement has been made as to whether it should be
classified as a ditch and subsequently screened out of MORPh survey (the
method used for assessing River Condition under the Defra Biodiversity

Metric 2.0).

Three watercourses were screened in as river/stream habitat for inclusion within
the rivers and streams component of the biodiversity metric. These are: River
Etherow (WC_100), Tara Brook (WC_200) and Hurstclough Brook (WC_300).

The Biodiversity Metric 2.0 rivers and streams component has been run based
on the current Scheme design developed to support the DCO application. The
calculator predicts the Scheme to provide a small gain in River Biodiversity Units
(+ 0.38 units) resulting in a 2.09% total net change.

These calculations are based on a number of assumptions principally related to
the ascribed distinctiveness and condition of the river baseline, creation and
enhancement. This approach has been necessary to overcome limitations with
the current Defra metric which is available only as a beta test version at the time
of writing. Further details on RBU are provided within Biodiversity Baseline and
Preliminary Assessment, within Appendix 8.1 of the ES (TR010034/APP/6.5).

8 Natural England (2019) The Biodiversity Metric 2.0: auditing and accounting for biodiversity value. User guide (Beta Version, July
2019). Natural England
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5.11 Risk of Derogation

5.11.1 A summary of WFD compliance for all WFD water bodies assessed for this
Scheme is presented in Table 5.7.

Table 5.7: Summary of WFD compliance assessment for all water bodies.

Assessment Conclusion | Test A TestB Risk of
Etherow (Woodhead Res. No measurable impact at
to Glossop Bk.) the water body scale.
Etherow (Glossop Brook  No measurable impact at
to Goyt) the water body scale.

Glossop Brook (Long No measurable impact at
Clough Brook to Etherow) the water body scale.

Wilson Brook No measurable impact at
the water body scale.

Manchester and East No measurable impact at
Cheshire Carboniferous the water body scale.
Aquifers.

5.11.2 At the current stage of design, the Scheme is not considered to cause
deterioration at the water body scale (Test A) and should not prevent the future
attainment of GEP (Test B) for any of the assessed WFD water bodies.

5.11.3 The works associated with the Scheme are localised in their extent and impact,
resulting in no measurable impact at the water body scale for all of the
assessed WFD water bodies.

5.11.4 Therefore, assuming the best practice guidelines outlined above for design and
construction, and identified site-specific mitigation measures are adhered to, this
WFD compliance assessment concludes that the Scheme is likely to be WFD-
compliant.

5.12 Further Requirements

5.12.1  This WFD compliance assessment should be considered as a live document and
will need updating during subsequent design stages.

5.12.2 This document will be shared with the design team to ensure best practice and
other site-specific mitigation is identified and appropriately applied.

5.12.3 The best practice guidelines and mitigation measures identified will need
integrating into the design and construction process. This will occur through
liaison with the Scheme design team and design workshops.

5.12.4  Further consultation with the Environment Agency regarding this WFD impact
assessment will continue as the Scheme progresses through detailed design.
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6.

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

6.1.6

6.1.7

Summary and Conclusions

A WFD compliance assessment has been undertaken for the proposed A57 Link
Roads Scheme and is based on the current Scheme design developed to
support the DCO application.

As per the PINS guidance, this WFD compliance assessment has been
completed in three phases:

e Stage 1 (WFD Screening)
e Stage 2 (WFD Scoping)
e Stage 3 (WFD Impact Assessment).

Stage 1 (WFD Screening) identified WFD water bodies within the Zol (0.5 km
buffer around the Scheme Boundary for surface water and 1 km buffer for
groundwater) to be considered at subsequent stages of this WFD compliance
assessment.

Stage 2 (WFD Scoping) identified activities associated with the Scheme which
may affect the water environment and established a baseline for each of the
WFD water bodies identified in Stage 1 (WFD Screening).

Stage 3 (WFD Impact Assessment) included identification of individual Scheme
components and the affected receptors, and field surveys to further assess the
character of the affected receptors. A matrix-based approach to the WFD impact
assessment was then used to assess the effect of each individual Scheme
component on each of the individual WFD quality elements for a water body to
be assessed.

The principle components of the Scheme affecting the water environment
include: permanent loss, realignment and culverting of watercourses, new
drainage channels, new drainage outfalls, a new underpass and cutting at
Mottram, and a new bridge crossing on the River Etherow.

A detailed WFD impact assessment has been undertaken for each of the
following four identified WFD surface water bodies:

e Etherow (Woodhead Res. to Glossop Bk.)

e Etherow (Glossop Brook to Goyt)

e Glossop Brook (Long Clough Brook to Etherow)

¢ Wilson Brook and one identified groundwater body:

e Manchester and East Cheshire Carboniferous Aquifers.
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6.1.8

6.1.9

6.1.10

6.1.11

This WFD compliance assessment has identified that at the current stage of
design, the Scheme components affecting the WFD water bodies are not
considered to cause deterioration at the water body scale (Test A) and should
not prevent future attainment of GEP (Test B). The cumulative effects of the
Scheme components is also considered to be negligible at the water body scale,
with an overall gain of 9 m of open watercourse habitat, and are not considered
to have any adverse cumulative effects on downstream (or adjacent) WFD water
bodies. Therefore, assuming the best practice guidelines for design and
construction, and identified specific mitigation measures are adhered to, this
assessment concludes that the Scheme is likely to be WFD-compliant.

The Biodiversity Metric 2.0 rivers and streams component has been applied
based on the current Scheme design developed to support the DCO application.
The calculator predicts the Scheme to provide a small net gain for the Rivers and
Stream component with a gain of 0.3 River Biodiversity Units resulting in a 1.7%
total net change in available river habitat.

Consultation has been undertaken throughout this assessment process with the
Environment Agency and further consultation will continue, as appropriate, as
the Scheme progresses through detailed design.

This WFD compliance assessment should be considered as a live document and
will need updating during subsequent design stages.
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Appendix A. WFD Classifications
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AA1
A1,

Surface Water

The current (2019, Cycle 2) WFD status for the four identified WFD river water
bodies are summarised in Error! Reference source not found. to Error! Re
ference source not found.. The tables also summarise the objectives set by the
Environment Agency for the water bodies to work towards.

Water Body Name
Water Body ID
Hydromorphological Designation

Classification

Overall water body

Ecological
Supporting elements (surface water)
Biological quality elements
Macrophytes and Phytobenthos
Fish

Invertebrates

Hydromorphological supporting elements

Physico-chemical quality elements
Acid Neutralising Capacity
Ammonia (Phys-Chem)

Biochemical Oxygen Demand (BOD)

Dissolved Oxygen
pH
Phosphate
Temperature
Specific pollutants
Chemical

Priority substances

Other pollutants

Priority hazardous substances

Table A-1: Etherow (Woodhead Res. to Glossop Bk.) WFD status (2019)

Etherow (Woodhead Res. to Glossop Bk.)
GB112069060780
Heavily Modified

2019 (Cycle 2) Objectives

Moderate Good by 2027
Moderate Good by 2027
Moderate Good by 2027
Poor Moderate by 2027
Good Good by 2015
Poor Moderate by 2027
Good Good by 2015
- Not assessed
Good Good by 2027

Good by 2015
Good by 2015

Good by 2015
Good by 2015
Good by 2015
Good by 2015

Good by 2015

|

Does not require
Good Az
assessment
Does not require Does not require
assessment assessment

Does not require
assessment

Planning Inspectorate Scheme Reference: TR010034
Application Document Reference: TR010034/APP/5.4

Page 64 of 88



national

A57 Link Roads :
highways

5.4 Water Framework Directive

Table A-2: Etherow (Glossop Brook to Goyt) WFD status (2019)

Etherow (Glossop Brook to Goyt)
GB112069061050

Water Body Name
Water Body ID

Hydromorphological Designation Not designated artificial or heavily modified

Classification

Overall water body Poor Moderate by 2027
Ecological Poor Moderate by 2027
Biological quality elements Poor Moderate by 2027
Macrophytes and Phytobenthos Moderate Moderate by 2015
Fish Poor Moderate by 2027
Invertebrates Good Good by 2015
Hydromorphological supporting elements Supports Good §g$gom Good by
Physico-chemical quality elements Moderate Moderate by 2015

Acid Neutralising Capacity
Ammonia (Phys-Chem)
Biochemical Oxygen Demand (BOD)

Moderate Good by 2027

Dissolved Oxygen THigh " Good by 2015
pH THigh ™ Good by 2015
Phosphate Poor Poor by 2015

Temperature Good by 2015

Specific pollutants

Chemical Good by 2015

Does not require
assessment

Priority substances

Does not require
assessment

Does not require
assessment

Other pollutants

Does not require
assessment

Priority hazardous substances
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Table A-3: Glossop Brook (Long Clough Brook to Etherow) WFD status
(2019)

Glossop Brook (Long Clough Brook to
Etherow)

Water Body ID GB112069060720

Water Body Name

Hydromorphological Designation Heavily Modified

Classification

Overall water body Moderate Moderate by 2015
Ecological Moderate Moderate by 2015
Supporting elements (surface water) Moderate Moderate by 2015
Biological quality elements Good Good by 2015
Macrophytes and Phytobenthos Good Good by 2015
Invertebrates Good Good by 2015
Hydromorphological supporting elements Supports Good §g$gons Good by
Physico-chemical quality elements Good Good by 2015

Good by 2015

Acid Neutralising Capacity
Ammonia (Phys-Chem)

Biochemical Oxygen Demand (BOD)

Dissolved Oxygen Good by 2015
pH Good by 2015
Phosphate Good Good by 2015
Temperature Good by 2015

Not assessed

Good by 2015

Specific pollutants

Chemical

Priority substances Good Does not require
assessment

Other pollutants Does not require Does not require
assessment assessment

Does not require
assessment

Priority hazardous substances
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Table A-4: Wilson Brook WFD status (2019)

Water Body Name Wilson Brook
Water Body ID GB112069061280
Hydromorphological Designation Heavily Modified

Classification

Overall water body Moderate Good by 2027
Ecological Moderate Good by 2027
Supporting elements (surface water) Moderate Good by 2027
Biological quality elements Moderate Good by 2027
Macrophytes and Phytobenthos Moderate Good by 2027
Fish Moderate Good by 2027
Invertebrates Moderate Good by 2021
Hydromorphological supporting elements Supports Good %l;)sports Good by
Physico-chemical quality elements Moderate Good by 2027
Acid Neutralising Capacity - -
Ammonia (Phys-Chem) Moderate Good by 2015
Biochemical Oxygen Demand (BOD) - -
Dissolved Oxygen THigh ™ Good by 2015
pH THigh ™ Good by 2015
Phosphate Poor Good by 2027
Temperature _ Good by 2015
Specific pollutants - Not assessed
Chemical I coo: by 2015
Priority substances Good Does not require
assessment
Other pollutants Does not require Does not require
assessment assessment

Priority hazardous substances Does not require

assessment
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A.2

A21

Groundwater

Manchester and East Cheshire Carboniferous Aquifers

The current (2019, Cycle 2) WFD status for the WFD groundwater body is
summarised in Table A-5. The table also summarises the objectives set by the
Environment Agency for the water body to work towards.

Table A-5: Manchester and East Cheshire Carboniferous Aquifers WFD
status (2019)

Manchester and East Cheshire

LT L Carboniferous Aquifers

Water Body ID GB41202G102900

Overalvater bocy Por  Goabyaozr
Quantiative Good  Goodby2015
Quantitative Saline Intrusion _—
Quantitative Water Balance _—

Quantitative GWDTEs Test

Quantitative Dependent Surface Water
Body Status

Chemical (GW)

Chemical GWDTEs test

Chemical Dependent Surface Water
Body Status

Chemical Saline Intrusion
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Appendix B. Scheme Works

B.1.1 A summary of the Scheme works affecting watercourses is provided in Table 5.2.
The individual Scheme works affecting watercourses in the Etherow (Woodhead
Res. to Glossop Bk.) and Etherow (Glossop Bk. to Goyt) WFD river water bodies
are presented in Table B-1 and Table B-2 respectively.

B.1.2 The individual Scheme works (including their descriptions and associated
lengths) are directly transposed from The Works Plan and Works Plan Schedule
(application document reference TR010034/APP/2.3).
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Table B-6: Individual Scheme works affecting watercourses within the Etherow (Woodhead Res. to Glossop Bk.) WFD

water body.
Watercourse Information Baseline
Watercourse Length
Name River Type (m) Description
River Etherow  WFD Large, modified
(WC_100) designated watercourse
watercourse through agricultural

land. Of moderate
quality with some
active fluvial
processes and
available aquatic
habitat.

Tara Brook Ordinary 304 Small, minor

(WC_200) watercourse tributary of the

River Etherow
which flows through
agricultural land. Of
low quality at this
location with
minimal flow, few
active
morphological
features and little
habitat complexity.

Works
Schedule
Number

work 35

n/a

work 36 (x)

work 36 (xi)

work 36
(xii)

work 36
(xiii)

work 45 (i)

work 45 (ii)

18

-304

S8

72

14

14

47

188

Proposed

Works Description

River Etherow Bridge - New single span
bridge carrying single carriageway and
bridleway over river. 42m span, 18m wide.

304 m of Tara Brook (WC_200) to be infilled
to accommodate new Scheme road
alignment.

Culverted Watercourse - proposed culvert to
carry existing watercourse below proposed
footway.

Culverted Watercourse - proposed culvert to
carry existing watercourse below proposed
highway.

Proposed culvert for drainage ditch below
proposed footway & access track.

Proposed culvert for drainage ditch below
proposed footway.

Watercourse diversion South of Glossop
Spur to tie in with existing water course

Watercourse diversion South of Glossop
Spur to tie in with existing water course

Category

Bridge
Crossing

Watercourse
Loss

Watercourse
Culvert

Watercourse
Diversion
Culvert

Drainage
Ditch Culvert

Drainage
Ditch Culvert

Watercourse
Diversion

Watercourse
Diversion
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Watercourse Information Baseline
Works
Watercourse Length
N River Type (m) Description Schedule
Number

work 45 (iii)
work 46 (i)
work 46 (ii)
work 46 (iii)
work 46 (iv)
work 46 (v)
work 46 (vi)
work 46
(vii)

Unnamed Ordinary 115 Small agricultural work 36 (ix)

watercourse watercourse land drain of low

(WC_210) quality.

Unnamed Ordinary 51 Small agricultural n/a

watercourse watercourse land drain of low

(WC_211) quality.

Unnamed Ordinary 176 Small agricultural n/a

watercourse watercourse land drain of low

(WC_212) quality.

Length
(m)
87

114

33

233

614

17

422

162

115

-176

Proposed

Works Description

Watercourse diversion North of Glossop Spur
to tie in with existing water course

Drainage ditches on Glossop Spur
Drainage ditches on Glossop Spur
Drainage ditches on Glossop Spur
Drainage ditches on Glossop Spur
Drainage ditches on Glossop Spur
Drainage ditches on Glossop Spur

Drainage ditches on Glossop Spur

Culverted Watercourse - proposed culvert to
carry existing watercourse below proposed
highway

51 m of WC 211 to be infilled to
accommodate new Scheme road alignment.

176 m of WC 212 to be infilled to
accommodate new Scheme road alignment.
Existing alignment of WC_213 to be retained
downstream of DCO boundary.

Category

Watercourse
Diversion

Drainage
Ditch

Drainage
Ditch

Drainage
Ditch

Drainage
Ditch

Drainage
Ditch

Drainage
Ditch

Drainage
Ditch

Watercourse
Culvert

Watercourse
Loss

Watercourse
Loss
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Watercourse Information Baseline Proposed

Works
i River Type =HLi Description Schedule Works Description Category
Name (m)
Number
Unnamed Ordinary 143 Small agricultural n/a -143 143 m of WC 213 to be infilled to Watercourse
watercourse watercourse land drain of low accommodate new Scheme road alignment.  Loss
(WC_213) quality.
Unnamed Ordinary 71 Small agricultural n/a -71 71 m of WC 214 to be infilled to Watercourse
watercourse watercourse land drain of low accommodate new Scheme road alignment.  Loss
(WC_214) quality. . .
work 44 (i) 58 Proposed watercourse to north of cutting to Watercourse
east of underpass Diversion
work 44 (ii) 249 Watercourse Diversion to north of cutting to Watercourse
east of underpass Diversion

Planning Inspectorate Scheme Reference: TR010034
Application Document Reference: TR010034/APP/5.4 Page 72 of 88



A57 Link Roads
5.4 Water Framework Directive

national
highways

Table B-7: Individual Scheme works affecting watercourses within the Etherow (Glossop Bk. to Goyt) WFD water body.

Watercourse Information Baseline

Watercourse
Name

Length
(m)

River Type

Description

Small watercourse
flowing through
agricultural land. Of
moderate quality with
some active
geomorphological
processes and habitat
availability.

Hurstclough
Brook
(WC_300)

Statutory

Main River 288

Works
Schedule
Number

n/a

n/a

work 36 (iii)

work 36 (iv)

work 36 (v)

work 36 (vi)
work 36
(vii)

work 36
(viii)

work 40 (i)
work 40 (ii)

work 40 (iii)
work 40 (iv)

-221

67

18

13

56

33

47
65
68

39
106

Proposed

Works Description

221 m of WC 300 to be infilled to
accommodate new Scheme road alignment.

67 m of existing WC_300 to be retained as a
backwater environment.

Proposed culvert for drainage ditch below
proposed footway & access track.

Culverted Watercourse - proposed culvert to
carry proposed watercourse below footway
connection

Culverted Watercourse - proposed culvert to
carry proposed watercourse below footway
connection

Culverted Watercourse - proposed culvert to
carry existing watercourse (Hurstclough
Brook) below proposed highway

Proposed culvert for drainage ditch

Proposed culvert for drainage ditch
Highway drainage ditch to north of A57 link.
Highway drainage ditch to north of A57 link.

New watercourse to north of A57 link.

Highway drainage ditch to north of A57 link

Category

Watercourse
Loss

Backwater

Drainage Ditch
Culvert

Watercourse
Diversion
Culvert

Watercourse
Diversion
Culvert

Watercourse
Culvert

Drainage Ditch
Culvert

Drainage Ditch
Culvert

Drainage Ditch
Drainage Ditch

Interceptor
Channel

Drainage Ditch
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Watercourse Information

Watercourse

Name

Unnamed
watercourse
(WC_330)

Unnamed
watercourse
(WC_340)

River Type

Ordinary 83
watercourse
Ordinary 79
watercourse

Length
(m)

Baseline

Description

Small agricultural land
drain of low quality.

Small agricultural land
drain of low quality.

Works
Schedule
Number

work 40 (v)

work 41 (i)

work 41 (ii)

work 41 (iii)

work 41 (iv)
work 42

work 43

work 36 (i)

work 36 (ii)

31

330

122

45

10
264

220

83

79

Proposed

Works Description

Highway drainage ditch to south of A57 link
road

New watercourse to north of A57 link

New watercourse to north of A57 link

New watercourse to north of A57 link

New watercourse to north of A57 link

Highway Drainage ditch to south of A57 link

Diversion of Hurstclough Brook

Culverted Watercourse - proposed culvert to
carry existing watercourse below proposed
highway

Culverted Watercourse - proposed culvert to
carry existing watercourse below proposed
highway

Category

Drainage Ditch

Interceptor
Channel

Interceptor
Channel

Interceptor
Channel

Interceptor
Channel

Drainage Ditch

Watercourse
Diversion

Watercourse
Culvert

Watercourse
Culvert
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Appendix C. Impact Assessment Matrices

CA
C.1.1

C1.2

C1.3

C1.4

Assessment Details

The full WFD impact assessment matrices are presented in this appendix for the
following two WFD surface water bodies:

e Etherow (Woodhead Res. to Glossop Bk)
e Etherow (Glossop Bk. to Goyt)
and the following one WFD groundwater body:
e Manchester and East Cheshire Carboniferous Aquifers.
The methodology used for the WFD impact assessment matrices is provided in

Section 2.4, and the colour-coding key used is set out in Table 2.2.

The WFD impact assessment for each water body has been undertaken based
on the current Scheme design developed to support the DCO application
(presented in Scheme Layout Plans (TR010030/APP/2.8)). The following
assumptions are made as part of the WFD impact assessment:

e The mitigation already embedded in this preliminary design (i.e. best
practice guidance presented in Sections 5.4 and 5.5) is implemented,;

e Additional specific mitigation (as summarised in Section 5.9 is
implemented as developed and agreed with the Environment Agency (and
Natural England); and

e Generic guidance on the principles of WFD-compliant design (also
provided in Sections 5.4 and 5.5) is adhered to in subsequent detailed
design of scheme components affecting the water environment.

Where a WFD element is not classified by the Environment Agency for the WFD
water body, it is not considered in the WFD impact assessment.
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C.2 Surface Water
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Most of the Scheme components result in

direct habitat oss generating minor /
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Quality Elements. The worst case (minor
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Eco ogically sensitive

channel real gnment

designs to maximise
channel length and
incorporate hab tat

features e.g. two-stage

channel, shallow

margins, variety of
ut etc.

Invert level of culverts set|
to facil tate natural bed

WFZ:L""' LIy River [Schers New br dge crossing Watercourse realignment Watercourse real gnment Watercourse rea ignment Watercourse realignment Watercourse realignment Wa ercourse real gnment New drainage outfall New drainage outfa | New drainage out all
[rSv— T — erow (WC_100) Tara Brook (WC_200) Unnamed watercourse (WC_210) Unnamed watercourse (WC_211) Unnamed watercourse (WC_212) Unnamed watercourse (WC_213) Unnamed watercourse (WC_21 ) River Etherow (WC_100) River Etherow (WC_100) Tara Brook (WC_200)
Hydromorphological (WD-gesignated Watercourse) ercourse) (Ordinary Watercourse) (Ordinary Watercourse) (Ordinary Watercourse) (Ordinary Wa ercourse) (Ordinary Watercourse) (WED-destinated ¥ Walercnurse) (WFD-designated (Ordinary Watercourse)
WFD Water Body ID: | GB112069060780_| Location 00916, 395576 e 399696, 395882 399260, 3960 399 61, 396003 3996 0, 39507 39968 , 396018 01036, 395 82 399900, 39569
cxting WO, 200 smal channel trough
agricultural land undemeath Scheme new road
alignment.
- Crea ion of a 322 m length of newly realigned
- Infling and permanent loss of 71 m length of
|watercourse (WC_200) alongs de G ossop Spur & ﬂsmggw G ;T apen agrcutural draln g
- o o tie-in to existing WC._200 downstream of s
- Newsing e-span bridge structure carying singe |0 1*"" undemeath the Scheme new road al gnment.
carr ageway and bridieway across River Etherow [SCIoMe L cany | Culvering of 115 m length of WC_210 - Creation of a 307 m ength of newly real gned
[(WC_100). Bridge abutments in ripar an zone. g ™ |undemeath the Scheme new road al gnment. |watercourse to northern side of Scheme road
Etherow reahgned watercourse (WC_200) below [ I lingand permanent css of 51 m nginof |- nfling a psmanent o o 76 mlengh f | nflingand permanent oss of 1 3.m engthof
WFD Water Body Name: | (Weedhead Res - Changes to lood defence arrangements upstream |12 97°¢ Wo/8rec: (Culvert o tie-in with existing culverted reach of (1 &1 ("9 5% Parmanen 988 & &% M o isting WO, 512 opon ettt B s cutting draining to outfal o River Etherow - New drainage outfa to River Etherow - New drainage out allto Tara Brook (WC_200)
g - of proposed crossing on le t bank. rop WC_210 downstream of Scheme. 'g WC_211 apen ag 9 open agr 'g WC_213 apen ag existing WC_212, WC_213 and WC_21 . (wc 100) (NGR 0091 , 395553) (WC_100) (NGR 01036, 395 82). (NGR 399900, 39569 ).
To Glossop Bk.) . Cren on fnewt 72 m lengih of cubert o cary indorealh e Schem new road aignment. |dnderheath o Scheme new road alghment. |ndemealh fe Schoms now 1024 algnment
- Prov sion of compensatory flood storage area eaiorod watoreoures (W1 200) boew - Potent a reduct on in watercourse basefiow Real gned watercourse (0 tie-in to existing
located downstream of proposed crossing on right o & contribut ons. WC_21  open agrcultural drain downstream of
bank. peoposedintmayg Scheme.
CEalonioliceoimcnaw/dakageldiches - Potential reduct on in wa ercourse baseflow
alongside both northem and southern sides of
Glossop Spur.
- Creaion of 2 No. 1 m lengths of culvert to
carry drainage ditches below proposed
lfootways/access tracks.
Current Status [ g e | Effect of Scheme component on WED element: | Efect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD
(2019) ) Po! element* element* element* element* element* element* element* element*
oSt A Potential 1o cause detert of current WFD Ecological Potential
Direct oss of channel exient resuling n reduced
abitat ava abi ty. At present the watercourse is
 heav Iy managed ditch providing an agricu tural
Direct loss of channel extent resuling in reduced |Direct oss of channel extent resu ting in reduced Direct loss of channel extent resu ting in reduced “’a‘"x:lg';;‘r_ @ C“,‘:'y';::i:’m""‘:;:;: :2‘
habi at availability. At present the watercourse is |hab tat availabilty. At present the watercourse Direct loss of channel extent resui nab tat availabilty. At present the wa ercourse is [PPPPERTL ToF MESOPIY 89 B BTV OPS R
neavily poached and artif cialy dammed in this  [provides very lim ted opportunty for macrophyles nabiat ava b y. AL prosent the watercourse _a heavily managed dich prov ding an agr ultral [51T0 80 e BEAones SHEPRRR 00,
e e ey for [an dth provides imited opportunity for macrophytes and rainage function. It currntly provides limited |3 110910 SPecie® W 1 Shace fhe etannel
rowth. As such, [poaching by horses. The channelis poorly vih and as such s not lopportunity for macrophytes and phytobenthos (7 S8 | % w_“"h"’ ‘ocy's mssm m.’;" q
ey sign ficantly contribute to  |defined with no obvious banks. As such, it is not cons dered to signif cantly contribute to the water [growth given the presence of terrestr al scrub
I:E"‘:::’L:d‘rm“’:::;:'ﬂ ::m"f’mm:’ vse  |the water bodys macrophyte and phytobenthos _[considered to sign ficantly contibute 1o the water E;E;T;:ﬁ;':':f;&m:’:’:&r;‘fd body s macrophyte and phy obenthos and hedgerow spec es which shade the channel. m:“::'}gfm‘g"’;ﬁ:m"::“‘
5o pocialet il Setares Bocneomaaiion (communty. The channel rea ignment presents an|body's macrophyte and phytobenthos oroidon vy Imted ppertanty o mactophy es S2TMuni: Nonetheless, a direct oss of exsting |As such, i s not considered tosignfcantly — [WRSLML SO HE2L Peseme s
macrophytes and phy obenthos. However, opportunty restore tis sect on of watarcourse [commniy. Nonetheless, a direct loss of open (Y5 5oy 0CEC SRR & RECTOPY € apen channel habita s an adverse effect The - [contribute o the water body s macrophyte and (06"
Macrophytes and o g lto a more natural state, but overa | there wil be a [hab tat is an adverse effect given its replacement [new channel which will flow into WC_21 ty. o e
Good Good by 2015 [hacing f th cannetan rparian sone atl resull shaded by wood and. As such, is not considered /than what currently exist in WC_212, WC_213
phytobenthos reduct on in open channel ength. |with an artifcial culvert. ded > presents an opportun ty to create a secton of  [which wil fow into WC_21  presents an
minor local sed adverse effect due to a reduction in ) . o significantly contribute to the water bodies | land WC_21 . This may prov de opportunty for
et e T s e s [The watercourse may receive basefiow [The watercourse may receive basef ow g ey |watercourse wth more natural opportunity o crea e a section of watercourse (374 081 - T Moy PrRv e cPROTR Y
> . ‘which may be which may be ~ [11eToP! " features than what currently [ th more natural hydromorpholog cal features (T2 P y
;’;ﬁzﬂ.’:ﬂm":ﬂfx‘?’a" Sfecicn ecial by Schems works|(ie4Meiramuting |2 Foctad by Scheme works! (16X Motiam bufling z;ﬂ‘:"::;f:x;‘;""’” el existin WC_212, WC_213 and WC_21 . This  [than what currently exist in WC_212, WC_213 mm;‘::;‘;‘;::’m ’;:'2“"":,“;"'2'1‘3':‘"?19’
g and other be ow-ground structures), resu ting in a|and other below-ground structures), resulting in a| . may provido opportunily for macrophyte and _land WC_21 . This may provide opportunity for (11 7 02575 Ees WO 212, HE.S
potent al reduct on in basef ow to Tara Brook  potential reduc ion in baseflow to WC_210. This  proposed new hyte and [ o I .
(WC_200). This cou d frther reduce ocl could further reduce local habitat ava labilty for channel rea ignment s longer than the osses [ The proposed new channel realignment is onger |17 14 Sreoctse may faceum baselow
Ihabi at availabily for the bio ogical quality [the biological quaity element, but is not across WC_212, WC_213 and WC_21 than the osses across WC_212, WC_213and (220104197 fom grounive may
element, but is not considered to afectthe |considered to a fect the element at the water combined. WC_21 combined. o other batowgraund sttt rasuting bl
element at the water body scale. body scale. o ential reduction in basefiow to WC_21 .
further reduce local habitat ava lab Ity for
g [the biological quality element, but is not
s g 10 affect  a the
‘% Direct loss of channel extent resul ing in reduced [Direct 0ss of channel extent resu ting in reduced :;m‘:s-lbi l;"’};: C’:::ﬂ;“im'"l; °|°
: habi at availabiliy. However, at presentthe |ab tat availabilty. However, at present the R T el
2 Iwatercourse is heavily poached in this loca fon tercourse provides limited hab tat for aquatic mm o ecin of‘lmmwm";"; ]
H and provides as such is unlikely o support any  |species including macroinvertebrates due to land T e e
3 [T use of a single-span brdge as opposed toa | $01SVe macroinvertebrate species. The ise pressures (namely poaching by horses) and Direct loss of channel extent resulting in reduced |Direct Ioss of channel extent resu ting in rnduced s:d ot WG 2 1‘; WC_213 and WG 21 - Tis 4
H ivor o b wi el s il minrise|channel realignment presents an opportun ty to - (as such is not considered to s rifcanty [ o e |[Ea i o =
H ne mpacts of e Scheme component on restore this secton of watercourse o a more |contribute to the water bodies macroinvertebrate fowinto WC_21 presents an opportunity to P X bt
H e e rates. o e o shading of [1204ral tate, but overalthere willbe a reducton |c ass. Nonetheless, a diect 0ss of open habitat e e oo i e ot ] et e
Macroinvertebrates Good Goodby 2015 |1he channel and parian sone i resul i 2 mino | P chanmel gt s an adverse effect [Direct oss of ch resultingin recuced es then what curently resthan what curenty (U0 PR 0 DS WG 21 somned.
oot hsoras et i o recetiom i lnas of | The watercourse may receive basefiow [The watercourse may receive basef ow habitat ava abi ty. st in WO 212, WG, 215 and WO 21 - This . |exetin WC. 212, WO.213 and WC. 21 . Tnis B oo e e
od adve ° g ‘which may be g ‘which may be may for may for
2auati and i an vegetat on when currenty affected by Scheme works (i.e. Motiram cu ting [affected by Scheme works (i.e. Moiram cuting colonisa ion. The proposed isation. The proposed [ e e R
e and other be ow-ground structures), resu ting in a|and other below-ground structures), resulting in a| realignment s longer than the osses across  [real gnment s ongerthan the losses across | ST Y Seheme wefke ml"m)"’;‘“mn 2]
o - potent al reduct on in basef ow to Tara Brook  potential reduc ion in baseflow to WC_210. This WC_212, WC_213 and WC_21 combined.  |WC_212, WC_213 and WC_21  combined. e
(WC_200). This cou d further reduce ocal could further reduce local habitat ava labi ity for :m i Tootes el Fehalave b Ve o
Ihabi at availabily for the bio ogical quality [the biological quaity element, but is not P e it
m element, butis not considered to af ect the considered to a fect the element at the water e
o element at the water body scale. body scale. e dered
g
I3
@ |As a sing e-span bridge is being used instead of a
> culvert or bridge with in channel piers there s not
e ant cipated to be an e fect on the status of fish in the
|water body. The bridge wl not create a further
= Poor Moderate by 2027 loarrer to the migrat on of ish through the water body.
[The br dge height and width wil alow su fic ent I ght
under the structure to not discourage fsh movement.
[No deter oration at water body scale.
Physico-chemical
2, 2 3 [aualty elements
g £ [eomerse: Ammonia, Good Good by 2007
85355 [vissolved Oxygen,
@S E° o, Phosphate and
In ts upper reaches, Tara Brook (WC_200) Is a
sma  agr cultural watercourse wh ch is heavily
[ The River Etherow (WC_100) is a large watercourse. [poached by livestock, has been artifcialy
|which has been modif ed within the Zol for both [dammed and is culverted at numerous points for [WC_210 is a slow-fowing, heav ly vegetated, WC_21 is a small agricultural land drain with
2 |yeromomhobogeat urbanisat on and agricultural use. Despite this, the farm access and lanes. As such, there i itle [agricultural land drain wth ted hydromorpholog cal value (Conservation
S [alty slomonter [Etherow offers a moderately diverse range of value i value Score = Status =3 (Low)). Therefore, whi st the direct
: and features, giving the upper . However, as the flow 3 (Low). The direct loss of watercourse and e mme i
2 [1/coac2Regime lthe Etherow a Conservation Status of 6 (Maderal accretes moving downstream, Tara Brooks  [installation of a new culvert wl reduce the. JUELZN) GEMENHEREDWIED (57 . § § § diversity of the
2 |eg. quanityand frEvesotne a8 ARoaer et 108 FBbaam i)
Ei [The use of a single-span br dge as (WC_200 regime : and diversty of the e i the potential impact is imited.
T [oynamios of water the time of survey, litte flow was observed in the |im ted value value (Conserva ion
g Sl D A B e L TR ey e P o e (oot el oty et et ow mofive flol mosouses wore . |Status 3 4 owgy, Theors, whi the drect s (Lowi) Thersfors, whist th drect [T realgnment of WC._21 il ofera
8 [the impacts of this Scheme component on associated culverting) may affect ts current  [culverted beneath the exsting AS7 (Hyde Road) for the sub-
2 |0 grounawater) an e e I ) e i b i o [0e wilreduce the
S [Vomnaboy @ - Not assessed  [Hydromorpho ogical Supporting Elemen s. There wil |hydromorphological value, the potentialimpac s [downstream of the proposed culvert, such that (7ie*eth The SEhacen Be @ B (oM. Sversty of ine Sversty of e |calchment R reis replicate (and
2 LTI be no permanent in-channel structures to ater the im ted. Rea igning the wa ercourse may also  [the potent al impact i limited. The watercourse. i} S J enhance, where appropriate) the existing
iver continuity, river |watercourse wil reduce the hydrological and |channel mnner ms sEmimm s e e s i
5| existing hydrolog cal and geomorphological regimes. offer the opportunity for improved ripar an imay receive basef ow contributions from e i e
jepth and w dth " " N 9 morpho ogical divers ty of the channel further,
& [ ere [Baricside br dge abutmenis and the creaton of [conneciiviy, and more var ed sediment and - |groundwater wich may be afected by Scheme YR B9 S SR B A TIE FIERNE CAC e R AEE o ffecton S Een fecton ch
R | ood storage as a result of altering [nydro ogical regimes. The watercourse may (works (1. Moltram cu tng and ofher below- (250 % Rl B ESC: B S0TRe 2 may be affected by Scheme works (i.e. e
g [ substate of ve [food defence arrangements upstream may result in  [receive basef ow contributions from groundwaer [ground structures), resulting in a potential ST - cutting and other below-ground structures),
S [oearanson pocismel ey e omm | b G o (s see S e resulting in a potental reduction in basef ow to
@ = [zone, and the lateral and other fiect on Hydromorphological Supporting WC_21 . Minor adverse effect on
|watercourse. Minor adverse effect on structures), resulting in a potent al reduction in |Elements. Hydromorpho ogical Supporting E ements.
[Hydromorpho ogical Supporting Elemen's. baseflow to Tara Brook (WC_200). Minor
adverse ef ect on Hydromorphological Suppor ing
E cments.
[As isted in Annex
Vil of the Water High High by 2015
Framework Directive.
g
o |ezsE [bsistedinthe
% [FE 3§ zleniomental
>2  [§3% 2 gfaualty Standaras Fail Good by 2015
8= Eg:&énlm\vs.
7 8928 |o00810/EC).
H

[Numerous components of the Scheme.
resultin the rea ignment, culverting or
(055 of lengths of open watercourse which|

establishment throughout
the structure.

INo add tional m tigat on
measures requir

[Channel real gnments
|should be des gned so
[as o support the natural

Supporing

[The new bridge crossing at the River
Etherow s also considered to have a
[minor adverse effect on

Hydromorpholog cal Supporting Elements.|

regime (for example,
[appropriate channel
s zing, considera ion of
[appropriate structures,
ripar an connectiv ty).

INo add tional m tigat on
measures required.

INo add tional m tigat on
measures requir




w;zl‘“":;""y River [Eeheme New br dge crossing Watercourse realignment Watercourse real gnment Watercourse rea ignment Watercourse realignment Watercourse realignment Wa ercourse real gnment New drainage outfall New drainage outfal New drainage out all
| category:
WFD — (watorcourss River Etherow (WC_100) Tara Brook (WC_200) Unnamed watercourse (WC_210) Unnamed watercourse (WC_211) Unnamed watercourse (WC_212) Unnamed watercourse (WC_213) Unnamed watercourse (WC_21 ) River Etherow (WG_100) River Etherow (WG_100) Tara Brook (WG_200)
Hydromorphological y (WFD-designated Watercourse) (Ordinary Wa ercourse) (Ordinary Watercourse) (Ordinary Watercourse) (Ordinary Watercourse) (Ordinary Wa ercourse) (Ordinary Watercourse) (WFD-desianated Watercourse) (WFD-designated (Ordinary Watercourse)
WFD Water Body ID: | GB112069060760 Location 00916, 395576 K — 399696, 395882 399260, 3960 399 91, 396083 3996 0, 39507 39968 , 396018 0091 , 306553 01036, 395 82 399900, 39569
exsting WC_200 small channel through
agricultural land underneath Scheme new road
alignment.
iCalonlotap2imllensticinowylieatgned - Inflling and permanent loss of 71 m length of
C_200) alongs de G ossop Spur
to tie-in to existing WC_200 downstream of scsting e 21 o enlearicut el Crai
- New sing -span bridge structure carying singe (211! = undemeath the Scheme new road al gnment.
carr ageway and bridieway across River Etherow - - Culver ing of 115 m length of WC_210 - Creation of a 307 m ength of newly real gned
" b - Crea ion of new 33 m length of culvert o carry A
(WC_100). Bridge abutments in ripar an zone. undemeath the Scheme new road al gnment. |watercourse to northern side of Scheme road
Etherow realigned watercourse (WC_200) below - Inillng and permanent oss of 51 m length of |+ Infling and permanent loss of 176 m length of |+ Infling and permanentloss of 1 3 m ength of
ey | e D - Changes to flood defence arrangements upstream o Culvert o tie-in with existing culverted reach of ~[*/7 179,21 Per PN s AN e DA cuting to capt draining to |+ outall o River Etherow - New drainage outfal to River Etherow - New drainage out alto Tara Brook (WC_200)
. proposed footway. existing WC_211 open agricu tural drain existing WC_212 open agricultural drain exsting WC_213 open agricultural drain
of proposed crossing on le t bank. z WC_210 downstream of Scheme. existing WC_212, WC_213 and WC_21 . (we_100) (NGR 0001 , 395553). (WC_100) (NGR 01036, 395 82). (NGR 399900, 39569 ).
To Glossop Bk.) - Crea on of new 72 m length of culvert to carry underneath the Scheme new road aignment.  [underneath the Scheme new road alignment. |underneath the Scheme new road alignmen.
- Prov sion of compensatory flood storage area - Potent al reduct on in watercourse baseflow Real gned watercourse o tie-in o exiting
; realigned watercourse (WC_200) below "
ocated downstream of proposed crossing on rght ~['¢219ned waterec contributons. WC_21 open agr cultural drain downstream of
bank. Prop gy Scheme.
- Crea ion of 1595 m of new drainage dilches .
! ! - Potential reduct on in wa ercourse baseflow
alongside both northern and southen sides of
e contributons.
- Creaion of 2 No. 1 m lengths of culvert to
carry drainage ditches below proposed
[footways/access tracks.
ot ot e 1 st -
Current Status . Effect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD Overall effect of Scheme on WFD | Additional Proposed | Resiaual effect of [Effect of Scheme on JOverall effect of
Status objective | Effect of Scheme component on WFD element® d Scheme on WFD [ecological / scheme on water
(2019) element* element* element* element® element* element* element* element® element* Mtigation Measures 9
element |chemical status _Ibody status
5B Potential 1o prevent ftainment of Good Ecological Potential

estB Potential to prevent future attainment of Good Ecological Potential

Effect of Scheme component on WFD

here "When REMP
RBMP measures to | 02r P8 e WFD element | Effect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD Effect of Scheme component on WFD Overall sffect of Scheme on proposed measure
achieve objective e T e ement element element element element
Water body level measure actions
(Woodhead Res. to
|Glossop Bk ) - Unspecified Unspecified
ladaptive
management
W00115: modify 01359 / 396328 Unspecified
structure
36161 MMA
[Wo0116: preserve or | 02000/ 396896 Unspecified
restore habitat
[T Tz
[Wo0117: Bottoms }
ros dam. preserve or | 02113 /39699 Unspecified
restore habitat
36163 MMA
[Wo0118: in channel | 01126 /396098 Unspecified
morph diversity
©
MMA Wo0119: Al er
u 0697398 32 Unspecified
[channel bed
o5
[MMA W00120: food | 01067 / 396059 Unspecified
bunds
01762139676 Unspecified
oms 021501397010 Unspecified
res dam: improve
36168
MMA Wo0126: 0278 1397172 Unspecified
[compensat on flow
>
MMA Wo0127.
0376913979 9 Unspecified
[vegetation control
MMA Wo0128
i 0376913979 9 Unspecified
o
T
MMA W00129:
fegotation 0376913979 9 Unspecified
[control timing
MMA Wo0130:
invasive 03769/ 397950 Unspecified
[spec es techniques
03769/ 397951 Unspecified
03769/ 397952 Unspecified
03769/ 397953 Unspecified
0376939795 Unspecified
037697397955 | Unspecified
02050/ 396960 Unspecified
02190/ 397050 Unspecified
morph diversity
in
nnel 012701396170 Unspecified
morph diversity
MMA Wo1605: in
[channel 00930/ 395790 Unspecified
morph diversity
[MMA W01606: food | 01230 / 396150 Unspecified
o ain
[MMA Wo16! 00850 / 395890 Unspecified
o ain
19805
River Etherow
(Glossop Unspecified Unspecified
Brook to Goyt) 6 -
Fish Pass
19796 River Etherow | ynspecified Unspecified
(Woodhead Res o
|Glossop Bk ) 13
19801
River Goyt (Etherow
o Unspecified Unspecified
Mersey) 36 - fish
pass
Wider Area Measures Actions.
TUTATA RS Gt
ydrology - Manchester, Completed
(GB111067052120 - | erseys de and ompletex
[Cycle 2- 2020 Cesic

*assumes that mitigations embedded in the Scheme are implemented.
** assumes add tional mit gation measures are also implemented.

Contains sensitive info mation




Key Description

Beneficial effect of a scale sufficient to increase status class for the water body (certain).

Beneficial effect resulting in a localised improvement, but insufficient to increase status class at a water body scale (certain).

No measurable change to (or effect on) water body (certain).

Minor localised and/or temporary effect when balanced against mitigation — insufficient to affect an element at the water body scale (certain).

An adverse effect is possible when balanced against mitigation — the extent of effect is uncertain, and there remains a potential to affect water body status.

Adverse effect of sufficient scale to impact on a quality element at a water body scale (certain).

WFD Assessment made on preliminary design presented in Scheme Layout Plans (application document TR0O10030/APP/2.8), assuming:

1) The mitigation already embedded in this preliminary design (i.e. best practice guidance) is implemented;

2) Additional specific mitigation (as summarised in Sections 5.4 and 5.5 of the WFD compliance assessment report) is implemented as developed and agreed with the Environment Agency (and Natural England); and
3) Generic g_:]uidance on the principles of WFD-compliant design (also provided in Sections 5.4 and 5.5) is adhered to in subsequent detailed design of scheme components affecting the water environment.




A57 Link Roads
5.4 Water Framework Directive

C.3 Groundwater

Planning Inspectorate Scheme Reference: TR010034
Application Document Reference: TR010034/APP/5.4 Page 84 of 88



Key Description

Beneficial effect of a scale sufficient to increase status class for the water body (certain).

Beneficial effect resulting in a localised improvement, but insufficient to increase status class at a water body scale (certain).

No measurable change to (or effect on) water body (certain).

Minor localised and/or temporary effect when balanced against mitigation — insufficient to affect an element at the water body scale (certain).

An adverse effect is possible when balanced against mitigation — the extent of effect is uncertain, and there remains a potential to affect water body status.

Adverse effect of sufficient scale to impact on a quality element at a water body scale (certain).

WFD Assessment made on preliminary design presented in Scheme Layout Plans (application document TR0O10030/APP/2.8), assuming:

1) The mitigation already embedded in this preliminary design (i.e. best practice guidance) is implemented;

2) Additional specific mitigation (as summarised in Sections 5.4 and 5.5 of the WFD compliance assessment report) is implemented as developed and agreed with the Environment Agency (and Natural England); and
3) Generic g_:]uidance on the principles of WFD-compliant design (also provided in Sections 5.4 and 5.5) is adhered to in subsequent detailed design of scheme components affecting the water environment.




WFD Groundwater Body:

GB41202G102900

Manchester and East Cheshire
Carboniferous Aquifers

Test A Potential to cause deterioration of current WFD Ecological Status

Work No.

Work 31

Works 32 & 33

Works 5 & 6

Work 34

Work 35

Works 1,2 &3

Scheme component

Old Mill Farm Underpass

Mottram underpass

Mottram cutting

Carrhouse Farm Underpass

River Etherow Crossing

M67 Junction 4 improvements

Northern Mottram in

East of Mottram in

South East of Mottram in

River Etherow near the

take a farm access track and
public right of way beneath the
new carriageway.

Old Road and the
community of Mottram. The
top of the underpass would
be 2 m below ground level

Mottram underpass

Mottram Moor Junction and the
A57 Junction.

required (towards the eastern
end of the scheme).

gocation WestoiiMottamlinilongdendalel Longdendale Longdendale Longdendale conection at Brookfield MeTlunctionty
New two-cell reinforced
Eepeathithe carriageway between concretg underpass‘ca'rrymg A new farm accomodation A new river crossing of the
the M67 Intersection and Roe the carriageway mainline . . "
. . underpass is required beneath |River Etherow near the - .
- Cross Road. The underpass will beneath Roe Cross Road, |Cutting to the east of the 0 ‘ 1 T Additional approachline and
Description the carriageway between the  |connection at Brookfile dwill be

potential junction widening

50 scale)

[Summary of local geology &
water table (Geology at 1 in

Millstone Grit Group (Bedrock),
overlain by Till (superficial). Sliver
of alluvium deposits (NE-SW
orientation). Groundwater direction
- NW to SE. Groundwater levels
close (1-2 m) to surface.

Millstone Grit Group
(Bedrock), overlain by Till
(superficial) . Groundwater
direction uncertain.
Groundwater levels close to
surface (1-2 m).

Millstone Grit Group
(Bedrock), overlain by Till
(superficial) . Groundwater
direction uncertain.

Groundwater levels close to

surface (1-2 m).

Millstone Grit Group (Bedrock),
overlain by Till (superficial) .

Groundwater direction - NW to
SE. No water level information.

Millstone Grit Group (Bedrock),
overlain by alluvium deposits.

Groundwater direction - NW to
SE. No water level information.

Millstone Grit Group (Bedrock),
overlain by Till (superficial).
Sliver of alluvium deposits (NE-
ISW orientation) to the east of
the junction and glaciofluvial
deposits to the west of the
junction. Groundwater direction -
NW to SE. Groundwater levels
close (1-2 m) to the surface.

Current
Status

Status objective

Effect of Scheme component on
WFD element*

Effect of Scheme
component on WFD
element*

Effect of Scheme
component on WFD
element*

Effect of Sch

Effect of Sch

Effect of Sch

on WFD element*

on WFD element*

on WFD element*

Overall effect of

| Proposed

on
WFD element

Measures

Residual effect of
Scheme on WFD
element*

Overall effect of Scheme on
water body status

SLOVdINI JALLYLILNVNO

Quantitative impacts cover: Saline or|

other intrusions of poor quality water
due to groundwater abstraction, the
impact on the ecological status of
surface water bodies, the impact on
the condition of groundwater
dependent terrestrial ecosystems,
and the impact on the groundwater
body water balance.

Good

Good by 2015

Groundwater body is at outcrop at
this location with low permeability
geology overlying the groundwater
body. The structure will not
penetrate beneath the low
permeability geology.

Groundwater body is at
Underpass and cutting are

outcrop at this location.
both anticipated to extend

below the water table and therefore may form a barrier to
groundwater flow, potentially reducing groundwater
contributions to adjacent water courses and any
groundwater abstractions in the water body.

Groundwater body is at outcrop
at this location with low
permeability geology overlying
the groundwater body. The
structure will not penetrate
beneath the low permeability
geology.

Groundwater body is at outcrop at this location. Assuming
foundations may form a barrier to groundwater flow, potentially
reducing groundwater contributions to adjacent water courses
and any groundwater abstractions in the water body.

No deterioration of the
quantitative elements of this
groundwater body at the water
body scale. However,
introduction of deep foundations
may lead to a deterioration in
local habitats if appropriate local
mitigation cannot be identified.

Drainage to be designed to allow
for intercepted groundwater within
the Mottram underpass and cutting.
Monitoring Strategy to be
developed to allow monitoring of
impacts across the Scheme and at
key receptors, prior to, during and
post construction.

No deterioration at
water body scale.
Additional proposed
mitigations for piling
will mitigate potential
effect on
groundwater flows.

S1OVdWI TVOINIHO

Chemical impacts cover: pollution
concentrations, quality impact on
groundwater abstractions, impact on
the chemical & ecological status of
surface water bodies, nutrient
concentration impact on GWDTEs,
Drinking Water Protected Areas and
a General quality assessment.

Poor

Good by 2015

Groundwater body is at outcrop at
this location with low permeability
geology protecting the
groundwater body. As foundations
will not extend below the water
table, rapid vertical flow pathways
for potentially contaminated runoff
should not be created.

Groundwater body is at outcrop at this location with low
permeability geology protecting the groundwater body.
Deep foundations may create rapid vertical flow
pathways into the groundwater body for potentially
contaminated runoff. However, it is expected that the
piling design & construction will be to industry standards,
so this risk to the groundwater body should be mitigated.

Groundwater body is at outcrop at this location with low permeability geology protecting the
groundwater body. As foundations will not extend below the water table, rapid vertical flow
pathways for potentially contaminated runoff should not be created.

No effect on the chemical status
of this groundwater body is
expected from the Scheme.

No additional mitigation necessary.

No change in
Chemical Status at
the water body
scale.

It is anticipated that adequate
mitigation can be undertaken
to avoid deterioration at water
body scale. Only minor
temporary effects are
expected.

Test B Potential to prevent future

of Good

Status

RBMP measures to achieve
objective

Where RBMP
measure will
happen

When RBMP

will

Effect of Sch on

happen

WFD element

Effect of Scheme
component on WFD
element

Effect of Scheme
component on WFD
element

Effect of Sch

Effect of Sch

Effect of Sch

on WFD element

on WFD element

on WFD element

Overall effect of Scheme on
proposed measure

No RI

BP measures identified for

he Manchester and East Cheshire Carboniferous Aquifers WFD groundwater body.

Test C Potential to prevent attainment of Protected Area Objectives

Addressed

Report

*assumes that mitigations embedded in the Scheme are implemented.
** assumes additional mitigation measures are also implemented.

WFD GW assessment:
Quantitative Status
111

Quantitative status is defined[1] by the quantity of groundwater available as base flow to watercourses and water-dependent ecosystems and as ‘resource’ available for use as drinking water and other consumptive purposes. Quantitative status is assigned on a scale of good or poor, and on the basis of four ‘tests’ as follows:

1.1.2
113
1.1.4 Gr
115
Chemical Status

1.1.6
1.1.7
1.1.8
1.1.9
1.1.10
1111

terrestrial Y

Chemical status is defined[2] by the concentrations of a range of ke:

1] As described in Environment Agency Method Statement for Groundwater Quantitative Status Assessment (Classification).

[2] As described in Environment Agency Method Statement for Groundwater Chemical Status Assessment (Classification)

A into watercourses and water-dependent ecosystems and by the quality of groundwater available for drinking water purposes. This is assigned on a scale of good or poor, and on the basis of five ‘tests’:
Saline or other intrusions - to identify groundwater bodies where the intrusion of poor quality water, such as saline water or water of different chemical composition, as a result of groundwater abstraction is leading to sustained upward trends in pollutant concentrations or significant impact on one or more groundwater abstractions.
Surface water - to identify groundwater bodies where groundwater is leading to a significant diminution of the chemical status of associated surface water bodies.
GWDTE - to identify groundwater bodies where groundwater is leading to significant damage to associated GWDTE.
Drinking Water Protected Areas (DrWPA) - to identify groundwater bodies failing to meet the DrWPA objectives defined in Article 7 of the WFD or at risk of failing in the future. The aim is no deterioration in quality of waters for human consumption.
General quality assessment - to identify groundwater bodies where widespread deterioration in quality has or will compromise the strategic use of groundwater. The aim is no significant impairment of human use of groundwater and no significant environmental risk from pollutants across a groundwater body.

Saline or other intrusions - to identify groundwater bodies where the intrusion of poor quality water, such as saline water or water of different chemical composition, as a result of groundwater abstraction is leading to sustained upward trends in pollutant concentrations or significant impact on one or more groundwater abstractions.
Surface water - to identify groundwater bodies where groundwater abstraction is leading to a significant diminution of the ecological status of associated surface water bodies.

(GWDTE) - to identify groundwater bodies where groundwater abstraction is leading to significant damage to associated GWDTE.
Water balance - to identify groundwater bodies where groundwater abstraction exceeds the 'available groundwater resource’, defined as the rate of overall recharge to the groundwater body itself less the rate of flow required to meet the ecological needs of associated surface water bodies and GWDTE.
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