) highways
england

M54 to M6 Link Road
TR010054

Volume 6

6.3 Environmental Statement
Appendices

Appendix 13.3 Assessment of Routine
Road Runoff and Accidental Spillage

Risk (HEWRAT)<

Regulation 5(2)(a)
Planning Act 2008

Infrastructure Planning (Applications: Prescribed
Forms and Procedure) Regulations 2009

January 2020



M54 to M6 Link Road
Environmental Statement

} highways
england

Infrastructure Planning

Planning Act 2008

The Infrastructure Planning
(Applications: Prescribed Forms and
Procedure) Regulations 2009

M54 to M6 Link Road
Development Consent Order 202] ]

6.3 Environmental Statement Appendices

Appendix 13.3 Assessment of Routine Road Runoff and Accidental
Spillage Risk (HEWRAT)

Regulation Number

Regulation 5(2)(a)

Planning Inspectorate Scheme TR010054

Reference

Application Document Reference 6.3

Author M54 to M6 Link Road Project Team and
Highways England

Version Date Status of Version

1 January 2020 DCO Application

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3



highways
M54 to M6 Link Road england

Environmental Statement

Table of contents

Chapter Pages
1 INTFOTAUCTION ittt ettt 1
1.1  Background tO the r€POIt.......ccooiiiieeeeeeee e 1
2 AN o] ] {0 - VX o ISP 1
1.3 Drainage networks, strategy and treatment trains ... 1
2 1Y/ T=1 4 g oo o ] Lo o Y208 6
2.1  Assessment guidance and approach ...............eeeeuiueiuiiiiiiiiiiiiiii s 6
2.2  Road runoff and spillage risk — Simple assessment.............ccccvvvvvviiieeeeeeeeeeeiviinnnn. 7
2.3  Detailed surface water assessment: metal bioavailability assessment tool (M-BAT)
................................................................................................................................ 9
2.4 Assumptions and HMILAtIONS ..........uuuuueiiiiiiiiiiiiiiieb i 9
3 ASSESSMENT FINAINGS coieieiiiiie e e 12
G 200 R |V =1 T Yo I =TSP 12
3.2  Comparison of with and without Scheme for existing road catchments................. 16
3.3 Detailed surface water assessment: metal bioavailability assessment tool (M-BAT)
.............................................................................................................................. 20
3.4 Groundwater @SSESSIMENT .....uuuiiieeeeieeeeiiie e e e e e e e e et e e e e e e e e e ee e e e e e e e e e eeeeennnnnnas 20
3.5 Accidental SpIllage FSK .........uuuiiiii e 21
4 (@0} o3 11 1] Lo o K= EERR 23
5 RETBIENCES .. e 28

List of Annexes

Annex A: HEWRAT data and assessment results
Annex B: HEWRAT Outputs

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3



highways
M54 to M6 Link Road england

Environmental Statement

1.1
111

1.1.2

1.2
1.2.1

1.2.2

1.3
131

1.3.2

1.3.3

Introduction

Background to the report

Highways England are developing a link road between the M54 and M6 to provide
a link between Junction 1 of the M54, M6 North and the A460 to Cannock. The
M54 to M6 Link Road (herein referred to as ‘the Scheme’) aims to reduce
congestion on local / regional routes, particularly the A449 and A460, and deliver
improved transport links to encourage the development of the surrounding area.
This Appendix has been prepared to support the impact assessment provided in
Chapter 13: Road Drainage and the Water Environment of the Environmental
Statement (ES) [TR010054/APP/6.1]). Please also refer to Figure 13.1
[TRO10054/APP/6.2] of the ES throughout.

The report presents a summary of the water quality assessment undertaken to
assess the impacts of routine runoff and accidental spillage risk to surface
watercourses and groundwater as a result of the Scheme.

Approach

This assessment of routine runoff has been undertaken using the Highways
England Water Risk Assessment Tool (HEWRAT), as referred to in the Design
Manual for Roads and Bridges (DMRB), LA113 Road Drainage and the Water
Environment (formerly HD45/09) (Ref 1.1).

The assessment of accidental spillage risk has been undertaken using the
methodology within LA113 (Ref 1.1).

Drainage networks, strategy and treatment trains

A description of the Scheme is presented in Chapter 2: The Scheme of the ES
[TRO10054/APP/6.1].

The proposed drainage strategy for the Scheme is presented in Appendix 13.2
[TRO10054/APP/6.3]. The strategy adopted for drainage has taken into
consideration the requirements of the DMRB (Ref 1.1), as well as stakeholder
consultation with the Environment Agency and Staffordshire County Council, as
the Lead Local Flood Authority (LLFA).

The proposed drainage network in the area of the M54 Junction 1, M6 Junction 11
and the existing A460 would utilise some existing outfalls (i.e. proposed road
catchments 1, 2, 4, 6, 7, and 9, 11, 14, 15 and 16) with some new outfalls being
constructed to drain the Scheme and remodelled junctions (i.e. road catchments 3,
5, 8, 10 and 14). Catchment 8 drains to existing outfall for Watercourse 3.
Catchments 12 and 13 are drainage networks for Scheme permeable areas only
(i.e. embankment runoff). All road network catchments are shown on Figure 2.1 in
Appendix 13.2: Drainage Strategy [TR010054/APP/6.3]. The Figure also illustrates
the location of each of the 17 road network catchments.

Planning Inspectorate Scheme Ref: TR010054 1
Application Document Ref: TR010054/APP/6.3



highways
england

M54 to M6 Link Road
Environmental Statement

3

The with Scheme road catchments (i.e. road catchments 3, 5, 8, 10 and 14) are
discharged to wet attenuation ponds for the purpose of balancing the flow, to
provide treatment for pollutants in road runoff, and provide a final means of
capturing any significant chemical spillage on the carriageway upstream of the final
discharge to the receiving watercourse. Other treatment measures are also
provided in combination with these ponds.

134

1.3.5 For some existing catchments, where there is a need and it can be reasonably
delivered by the Scheme, new treatment measures are proposed. These are
existing catchments 1, 2, 9, 15, 16 and 17. More information on the proposed

treatment trains for each road network catchment is provided in Table 1.1.
Table 1.1: Treatment train for road network catchments

Road Existing or |Receiving Existing Proposed Other measures
network new road waterbody treatment additional considered but
catchment |catchment |(Watercourse=WC) treatment train discounted
and
description
Further mitigation
options for example
Drains to Hydrodynamic ditches/swales were
1-M54 existing M54 Filter Drains | Vortex Separator | considered; however,
westwards | Existing drainage within existing | (HVS) connecting |due to the site
only westwards to M54 drainage |into existing M54 | constraints of existing
WC7 drainage. highway features, these
were considered not
viable.
Further mitigation
options for example
Drains to ditches/swales were
2 - M54 existing M54 Filter Drains HVS connecting considered; however,
eastwards | Existing drainage within existing |into existing M54 | due to the site
only westwards to M54 drainage |drainage. constraints of existing
WC7 highway features, these
were considered not
viable.
Penstock upstream Fur.ther ;nltlgatlon |
New road of wet attenuation options for example
3 - New ditches/swales were
catchment, . Pond followed by a . A
roundabout : Discharge to No current considered; however,
X which was swale/grassed .
and link WC 1 new treatment — ; due to the site
part of channel (lined) : .
roads north - outfall new catchment . constraints of existing
existing (approximately 70- | .
of M54 J1 : highway features, these
catchment 3 80m) via open .
) were considered not
ditch. ;
viable.
4 - New New road Further mitigation
roundabout |catchment, No current o_pur?ns for eixample
and link which was WC 1 - existing | treatment — HVS and filter ditc gs/swa} ﬁs were
roads south | part of 9 new catchment drains. conS|dered,_ OWever,
side of M54 | existing due to t_he stte
J1 catchment 3 constraints of existing
highway features, these

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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Receiving
waterbody
(Watercourse =WC)

Existing
treatment

Proposed
additional
treatment train

Other measures
considered but
discounted

Road Existing or
network new road
catchment |catchment
and

description

were considered not
viable.

Table 1.2: Treatment train for road network catchments - continued

Road network | Existing or new| Receiving Existing Proposed Other measures
catchment road catchment| waterbody treatment additional considered but
and (Watercourse =WC) treatment train | discounted
description
5 - Remodelled New road Penstock
catchment, No current
roundabout : upstream of wet
which was part |WC 2 new outfall |treatment — new . No comment.
north east of - attenuation
of existing catchment
M54 J1 pond.
catchment 3
i _ No current
6 - Section Existing WC 2 existing treatment —new | None required. | No comment.
A460 outfall
catchment
No current None as part of
7 - Section of Existin WC 3 existing treatment — Scheme, The No comment
A460 9 outfall existing A460 is part of '
catchment SCC network.
8 - Link road Penstock
No current
from new New road upstream of wet
WC 3 new outfall |treatment — new . No comment.
roundabout to | catchment attenuation
- catchment
existing A460 pond.
Further mitigation
options for
example
ditches/swales
9 - A460, with . were considered,;
- . No current Length of filter
remodelled Existing- WC 4 existing : however, due to
i e treatment — new | drain on altered .
Hilton Lane modified outfall . the site
catchment Hilton Lane. .
flyover constraints of
existing highway
features, these
were considered
not viable.
Filter drains
where possible
to approximately
60-70 m grass
L No current :
1198 '\r/l]am line Netwhroadt WC 4 new outfall |treatment — new swale / ditch ) No comment.
or scheme catchmen catchment channel leading
to a penstock
then wet
attenuation
pond. Pond

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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Road network | Existing or new| Receiving Existing Proposed Other measures
catchment road catchment| waterbody treatment additional considered but
and (Watercourse =WC) treatment train |discounted
description
discharging via a
ditch.
. No current
11 - A460 Existing WC 5 existing treatment — new | None required. |No Comment
outfall
catchment
None as not
12 - No current draining highway,
Permeable N/A XVC 5 New outfall treatment — new | (embankment |No comment
only catchment only) but
separate outfall.
None as not
13- No current draining highway|
Permeable N/A \éVC 5 New outfall treatment — new |(embankment |No comment
only catchment only) but

separate outfall.

Table 1.3: Treatment train for road network catchments - continued

roads). Mainline
not included in
new drainage

provision). The

Road network | Existing or new| Receiving Existing Proposed Other measures
catchment road catchment| waterbody treatment Additional considered but
and (Watercourse =WC) treatment train |discounted
description
14 - Mainline No current Filter drains to | Required
Scheme and |New rod WC 5 New outfall penstock, to wet | mitigation was
; treatment — new ) . L
slip road to catchment C catchment attenuation included within
existing A460 pond. the design
Further mitigation
options for
example ponds
15 - A460 Existing _ _ were considered;
north of M6 catchment— WC 6 filter drains Filter Qraln§ and ho_wever, due t_o
modified by the roadside ditch. | minor attenuation
J11 . ;
Scheme being required
this was not
considered
necessary.
Filter drains
within the new | Further mitigation
remodelled options for
o Via M6 roundabout, and | example ponds
16 - West Existing northbound Existing filter followed by were considered;
roundabout catchment — . - _ swales on base |however, due to
; o drainage drains within the . . !
and slip roads | modified by the o of slip roads site constraints of
northwards to WC| mainline M6 - - o .
of M6 J11 Scheme 6 (serving slip existing highway

features, these
were not
considered viable.

Planning Inspectorate Scheme Ref: TR010054
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Road network | Existing or new| Receiving Existing Proposed Other measures
catchment road catchment| waterbody treatment Additional considered but
and (Watercourse =WC) treatment train |discounted
description

swales will only

take a proportion

of the runoff

from the

roundabout, and

half the

mitigation

potential of

these has been

used in the

calculations

accordingly.

Further mitigation
options for
. example ponds
17 - East Existing Via '\r/]lG isting il were considered;
roundabout catchment — sou_t bound EX|_st|ng .'t.er however, due to
; e drainage drains within the | As above. : !
and slip roads | modified by the e site constraints of
northwards to WC| mainline M6 o .

of M6 J11 Scheme existing highway

6

features, these
were not
considered viable
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2.1.3

214

Methodology

Assessment guidance and approach

The assessment has been undertaken using guidance presented within LA113
(Ref 1.1) and the downloadable HEWRAT V2.0.4 and DMRB, Volume 4, Section
2, Part 3 — Geotechnics and Drainage (CG501) (Ref 1.2). Specifically, a Method
A Step 3 Tier 1 HEWRAT assessment has been carried out for the proposed road
catchment outfalls to determine the potential impact of road runoff on the local
water environment, the effect of dilution in the watercourse, and the need for
treatment measures.

Where watercourses discharge to ditches with little to no regular flow, a
groundwater assessment from HEWRAT has also been undertaken to determine
the risk to groundwater. This applies to road catchment 3 (Watercourse 1) and

Catchment 9 (Watercourse 4) only.

The outputs of the HEWRAT assessment procedure are as follows;

e Whether the impact of the routine road runoff results in an accumulation of
sediment bound pollutants which is unacceptable (i.e. over 100 deposition

index);

e Whether there is a risk of acute dissolved metal impact; and

e An estimation of the annual average dissolved metal concentration from the
routine runoff, taking into account the dilution within the receiving

watercourse.

The following assessment outcomes and actions are presented in Table 2.1.
Table 2.1: Assessment of output from HEWRAT

2)

3)

Acute soluble and |Annual average Action
chronic sediment |concentrations
impacts (compliance with
EQS)
Pass Pass 1) No further action
Fall Pass 1) Factor in effects of proposed mitigation and re-
assess
2) Determine implications of redesign and
reassess
3) Weight up benefits over whole project
4) Discuss with Overseeing Organisation and
EPA and agree action
Pass Fail 1) Factor in effects of proposed mitigation and re-

assess
Check Sensitivity of modelling to input
parameters (e.g. Q95)

Discuss with Overseeing Organisation and
EPA and agree action

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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2.2

221

Acute soluble and |Annual average Action
chronic sediment |concentrations
impacts (compliance with
EQS)
Fail Fail 1) Factor in effects of proposed mitigation and re-

assess
2) Redesign and reassess

Discuss with Overseeing Organisation and EPA and
agree action.

To establish the current drainage conditions and water quality risks, a HEWRAT
analysis of the existing road outfalls was undertaken (i.e. for road catchments
serving the existing M54 motorway (road catchments 1 and 2) and M6 motorway
(road catchments 16 and 17) and the A460 (road catchment 15). Existing
attenuation and treatment are initially not included in the analysis to highlight the
background risk to the water environment, and then any existing or proposed
treatment measures are considered.

The existing A460 road catchments (to the southwest of the M6) 6, 7, 9 and 11
have an Annual Average Daily Traffic (AADT) flow of less than 10,000 AADT per
day. Pollution impacts from routine runoff depends on a large number of variables
and confident correlations are difficult to establish. However, generally the risk of
a significant impact increases with increasing AADT, and where the AADT exceeds
10,000 vehicles per day (although other factors such as the sensitivity of the
receiving water environment are important considerations).

Traffic flows along the A460 are also much larger in the base year than they are
predicted to be in the design year of 2039 with Scheme scenario, where the traffic
flows are estimated to decrease in the region of 70-80%. As the traffic is less than
the 10,000 AADT per day threshold, these existing road catchments (i.e. 6, 7, 9
and 11) have been assessed with a conservative traffic band of >10,000 to <
50,000 AADT (i.e. the Ilowest traffic band available in HEWRAT). The
implementation of the Scheme will result in a decrease in traffic to these road
catchments, and therefore represents a reduction in the risk to water quality from
routine runoff, albeit the limitations of the HEWRAT assessment prevent this from
being modelled directly.

Road runoff and spillage risk — Simple assessment
Surface Water Runoff Assessment

HEWRAT assesses the impact of routine runoff on receiving surface waters by
considering the short-term water quality impacts from key parameters found in
highway runoff; the longer term dissolved metal impacts (using copper and zinc as
a proxy for a range of metals typically found in highway runoff); and the potential
for chronic sediment impact on the receiving WC (and associated sediment-bound
pollutants such as certain hydrophobic polyaromatic hydrocarbons (PAHS)).

Planning Inspectorate Scheme Ref: TR010054 7
Application Document Ref: TR010054/APP/6.3
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2.2.6

2.2.7

2.2.8

2.2.9

Where the assessment indicates that discharges from the highway outfalls are
failing to meet standards, then treatment measures must be considered. The
efficiency of various treatment systems in terms of sediment removal, treatment of
dissolved metals and hydrocarbons is described in the DMRB CG501 (Ref 1.2) and
DMRB HA103/06 Vegetated Drainage Systems for Highway Runoff (Ref 1.3).
These treatment efficiencies are based on previous water quality monitoring and
testing undertaken by Highways England.

For those outfalls that are within 1 km of neighbouring outfalls that discharge to the
same watercourses, cumulative assessments have been undertaken for the risk
from dissolved metals. Where outfalls discharge to the same watercourse within
100 m of each other the cumulative assessment considers both metals and
sediment-bound pollutants. This follows the approach given in DMRB (Ref 1.1).

Road catchments 12 and 13 are earthworks drainage catchments with no direct
highway runoff and thus no quantitative assessment of these catchments has been
undertaken.

The data used for the assessment of routine road runoff is summarised in Tables
Al1-A3 in Annex A.

Groundwater Assessment

Within the HEWRAT assessment system, the groundwater assessment considers
the risk to groundwater through assessment of the generic processes that influence
the level of groundwater protection inherent to different source and pathway
characteristics. The risk assessment procedure is based on examination of the
‘Source-Pathway-Receptor’ protocol. The principle applied is that all elements of
the source-pathway-receptor linkage must have to be present to create a pollutant
linkage. The presence of the pollutant itself does not pose a risk to groundwater if
there is no identifiable pathway.

Weighting factors are applied to each of the components in the assessment to
reflect the fact that some of these components have a greater or lesser influence
on the magnitude of the risk to groundwater. For example, in most circumstances,
the depth of the unsaturated zone has a greater influence on risk than the soil
organic matter or organic carbon, and so is weighted more heavily. The risk level
for each component is then established (low risk = score 1, medium risk = score 2,
high risk = score 3) and the relevant score multiplied by the weighting factor to
provide component scores for all categories. The component scores are summed
to give an overall risk score, with a lowest score of 100 and a highest score of 300.
Scores below 150 show a low risk of impact to groundwater, scores of 150-250
show medium risk to groundwater, and scores over 250 indicate a high risk to
groundwater.

Finally, the data used for the assessment of impacts to groundwater are provided
in Tables A8 and A9, together with the results of the assessment.
Spillage risk

Within HEWRAT, the risk of an accidental spillage resulting in a serious pollution
incident on a receiving water body is contained within the ‘spillage risk
assessment’. This also guides the need for spillage containment measures.

Planning Inspectorate Scheme Ref: TR010054 8
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234

2.4
241

24.2

WCs should be protected so that the risk of a serious pollution incident has an
annual probability of less than 1% (equivalent to a return period of 1 in 100 years),
unless they are considered to be sensitive (e.g. covered by a SSSI designation),
in which case a more stringent annual probability of 0.5% is applied (equivalent to
a return period of 1 in 200 years). Where the risk is greater than the allowable
standard, spillage containment measures can be designed into the drainage
catchment to reduce the risk.

The data used for the spillage risk assessment is similar to that for the routine road
runoff assessment and is summarised in Tables A1-A3 in Annex A.

Presentation of Results

The data used for the assessment of accidental spillage risk, and the results, are
summarised in Table A10 in Annex A.

Detailed surface water assessment: metal bioavailability assessment
tool (M-BAT)

The metal bioavailability tool (M-BAT), which was developed under the Water
Framework Directive (WFD), helps to determine how bioavailable some dissolved
metals are in the aquatic environment (Ref 3.1).

The bioavailability of a metal depends on several physico-chemical factors, which
govern both metal behaviour and the interactions of the toxic forms of the metals
with a biological receptor. For example, if the metal ions bind to carbonate ions or
dissolved organic carbon (DOC), they are less ‘bioavailable’ and thus less likely to
be able to bind to the organism and have an adverse effect.

The output from the M-BAT tool has been used to determine the maximum total
copper concentration output from the HEWRAT assessment which would then lead
to the maximum permitted bioavailable copper concentration of 1 pg/l, when
combine with average ambient copper concentrations and taking into account other
water quality factors. These are tabulated within Table A7 within Annex A.

From the results, the watercourses with the greater concentration of DOC are the
watercourses where there may be a greater concentration of total copper within
the stream before the permitted limit of 1 pg/l bioavailable copper is reached.

Assumptions and limitations

The assessment has been undertaken in November 2019 using best available data
and the drainage design from Figure 2.1 within Appendix 13.2
[TRO10054/APP/6.3], and details incorporated into the preliminary design of the
Scheme, as described in Chapter 2: The Scheme of the ES [TR010054/APP/6.1].

The assessment has been undertaken with reference to the baseline data,
information and records pertaining to the water quality derived from desk study
sources. These were subsequently validated and enhanced through field surveys
where land access was obtained from landowners.

Planning Inspectorate Scheme Ref: TR010054 9
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The assessment is based on the best available known background water quality
data provided by the Environment Agency (for Saredon Brook only), supplemented
by project water quality monitoring undertaken between February 2019 to
November 2019. Where access and flow in the channel permitted, samples have
been collected on four occasions. The data from these samples represents those
conditions at the time of the sampling only and the prevailing conditions. Water
quality will vary constantly and over time and thus this data only provides an
indication of a ‘snap-shot’ of water quality. However, some data was required to
inform aspects of the HEWRAT and M-BAT assessments and this number of
samples was considered appropriate, when interpreted in the context of
background monitoring data held by the Environment Agency.

Water quality data from sampling of Watercourse 2 is being used as a proxy for
Watercourses 1 and 7. Watercourse 2 is considered comparable to Watercourses
1 and 7 due to its nearby catchment location and proximity, land use, topography
and geological factors. The sampling point for Watercourse 2 is also upstream of
the assessment location for Watercourse 7. All three watercourses share the same
underlying superficial and solid geology, with similar mainly rural catchments, with
some inputs from the transport network.

The baseline monitoring had a limit of detection of <3 pg/l dissolved copper. In
order to obtain baseline information for copper to add into the M-BAT assessment,
the assumption has been made that where a data point is classed as ‘<’ a numerical
figure, this has been taken to be equal to the limit of detection for a conservative
assessment.

As watercourse flow data is unavailable for any of the potentially impacted
watercourses, calculation of Q95 low flows (i.e. the flow that is equalled or
exceeded 95% of the time) has been undertaken through a desk-based exercise
using catchment data and Wallingford Hydrosolutions Ltd LowFlows software. This
is an estimation method that can be used for a first order estimate of the natural
Q95 flow. The estimated flow data is therefore a best estimate. Locations for all
low flow estimations are shown on Figure 13.2 of the Environmental Statement.

Road catchments 1 and 2 are known to drain westwards and have been assumed
to discharge into Watercourse 7 as the likely recipient of drainage in this area due
to the topography of the area. A drainage survey was commissioned to confirm
drainage assumptions in June 2019. The drainage survey results confirmed that
catchment 4 outfalls into Watercourse 1.

Estimates of channel width used in the assessment have been based on estimates
obtained during a combination of a site visit undertaken on 25th July 2019, and
from online aerial imagery, including Multi-agency Geographical Information for the
Countryside (MAGIC) online maps (Ref 2.4).

Planning Inspectorate Scheme Ref: TR010054 10
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The application of the likely treatment performance of different SuDS methods is
based on advice reported in DMRB (Ref 1.1). The treatment performance of
individual components of the treatment train is based on available data and best
practice guidance contained in the DMRB (Ref 1.2). These are estimates, and
professional judgement has been used when deciding on the percentage treatment
a particular option may provide, taking into account the design of the SuDS feature
and whether it is considered to be optimum or sub-optimum due to other
constraints. SuDS and treatment trains are always bespoke and therefore some
variance in treatment performance exists when compared to these indicative
values. There may also be changes in the treatment performance over time, which
is subject to the effectiveness and diligence of any maintenance regime and also
to changes in the nature of traffic movements. For example, the conversion to more
hybrid cars and the UK Government’s policy (Ref 2.3) to ban new petrol and diesel
cars by 2040 will reduce the risk from highway runoff as a significant source of
highway derived pollutants from vehicle emissions and minor leaks of oil.

It is assumed that the ongoing maintenance of the HE assets will be maintained
according to their best practice and maintenance schedules.

For the assessment of impacts to groundwater, the groundwater assessment used
information from the ground investigation water monitoring for unsaturated zone
depth. Flow type, effective grain size and lithology have been based on provisional
results obtained from a Ground Investigation undertaken for the Scheme (Appendix
9.1 [TRO10054/APP/6.3]). Further data on organic carbon, pH of the unsaturated
zone and drainage area ratio were provided by the Ground Investigation and the
drainage team respectively.

Where there are separate outfalls for each direction of travel along a section of
trunk road or motorway, only the one-way AADT has been used (i.e. road
catchments 16 and 17 draining the M6).

Planning Inspectorate Scheme Ref: TR010054 11
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Assessment findings

Method A results
Assessment of existing drainage (without treatment)

The Step 1 Runoff quality assessment indicates that for all existing outfalls, runoff
at the point of discharge prior to any dilution from receiving waters would be
expected to have concentrations over the toxicity thresholds for both soluble metals
and sediment-bound pollutants (‘Fail’). Due to this result, a Step 2 River Impacts
assessment has been undertaken in order to consider dilution in the WC.

For Step 2 HEWRAT requires input of ambient dissolved copper concentrations.
There is limited background water quality data available from the Environment
Agency. An Environment Agency sampling point for Latherford Brook upstream of
Hilton Sewage Treatment Works (STW) and the Scheme (sampling point MD-
72838180) has a monthly water quality record between 2000 and 2007 (77
samples) and recorded a dissolved copper range of between 2.53 pg/l (7th
September 2005) to 17.2 pg/l (on 21st August 2006) with an average of 5.4 ug/l.

Ambient copper concentrations used in the HEWRAT assessment are based on
watercourse specific water quality monitoring undertaken for the project and
reported in Appendix 13.5 Water Quality Monitoring Results [TR010054/APP/6.3].
For all road catchments at Step 2, monitoring data for dissolved copper had a limit
of detection of < 3 pg/l, which is above the 1 pg/l EQS concentration for copper.
This means that it is not possible to confirm whether ambient dissolved copper
concentrations are on average below the EQS of 1 pg/l. However, the nearest
background Environmental Agency monitored data would suggest that dissolved
copper concentrations are likely to be above the EQS. In light of the ambient
dissolved copper data exceeding the EQS, all outfalls will automatically fail the
short term dissolved copper test in HEWRAT.

The results of the Step 2 River Impacts assessment are presented in Table A4 in
Annex A and is summarised below:

e The existing M54 road catchments 1 and 2 with no mitigation individually
pass the HEWRAT assessment process for sediment-bound pollutants, acute
metals and annual average copper concentration (using the MBAT
assessment for annual average copper in Table A7 in Annex A).

e Cumulatively, existing M54 road catchments 1 and 2 with no mitigation fail
the soluble acute impact assessment for copper (2.2 annual exceedances)
and pollutant sediment-bound pollutants (47% mitigation required to pass).

e Existing road catchment 7 (part of the A460) and 8 (A460 north of M6 J11)
fails the HEWRAT assessment process for sediment-bound pollutants (63%
and 51% settlement required, respectively).

e Existing Road catchment 15 (existing northbound A460 from the M54-M6 /
M6 roundabout) fails the HEWRAT assessment process for sediment-bound
pollutants (51% settlement required).
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3.1.7

e Existing Road catchments 16 (west portion of the roundabout and slip roads
forming M6 J11) and 17 (east portion of the roundabout and slip roads
forming M6 J11) both fail the HEWRAT assessment process soluble acute
impact assessment for copper (2.2 and 2.5 annual exceedances,
respectively) and sediment-bound pollutants (79% and 82% settlement
required, respectively).

e Cumulatively, existing M6 road catchments 15, 16 and 17 also fail the
assessment process for acute soluble copper (6.3 Exceedances, 47%
mitigation required for a pass).

The annual average EQS values are 1 pg/l for dissolved bioavailable copper and
10.9 pg/l for dissolved bioavailable zinc. When using the M-BAT results included
in Table A7 in Annex A which shows the maximum total dissolved copper for the
watercourse before the maximum permitted bioavailable copper is reached, all
annual average total dissolved copper concentrations pass the assessment.

Assessment of Scheme drainage (without treatment)

The Step 1 Runoff quality assessment indicates that for all proposed new or
modified outfalls, runoff at the point of discharge prior to any dilution from receiving
waters would be expected to have concentrations over the toxicity thresholds for
both soluble metals and sediment-bound pollutants (‘Fail’). Due to this result, a
Step 2 River Impacts assessment has been undertaken in order to consider dilution
in the receiving watercourse.

The results of the Step 2 River Impacts assessment of the pollutant risk from
routine road runoff from the Scheme is shown in Table A4 in Annex A, and
screenshot images from the HEWRAT are presented in Annex B. The results are
summarised below from Table A4 in Annex A:

e With Scheme individual road catchments 3, 4 7, 9, 10, 14,15, 16, and 17 all
fail to meet the sediment-bound pollutants calculation and require the
following percentage of treatment: 84%, 65%, 59%, 56%, 79%, 64%, 69%,
84%, and 82%, respectively. Road catchments 7 and 9 are the original A460
catchments to which little change is being made by the Scheme. Road
catchments 15, 16 and 17 are existing and also failed this test in the base
scenario without the Scheme.

e With Scheme individual proposed road catchments 1, 2, 5, 6, 7, 8, 11 and 14
pass the HEWRAT assessment for soluble acute impact from dissolved
metals. The following are the original M54 or A460 road catchments: 1, 2, 6,
7, 8,11 and 14.

e With Scheme individual road catchments 3, 4, 9, 10, 15, 16 and 17 fail the
HEWRAT assessment for soluble acute impact from dissolved copper (note
that road catchments 3 and 4 are modified catchment within J1 M54. Road
catchments 9, 15, 16 and 17 are existing road catchments and also failed this
test in the base scenario without the Scheme. Road catchment 15 passed in
the existing scenario due to a smaller impermeable area (1.3 ha existing
compared to 2 ha with Scheme).
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All road catchments pass the HEWRAT assessment for short term dissolved
zinc and annual average copper and zinc concentrations. For the annual
average copper test, this is based on M-BAT analysis and comparison with
the maximum permissible dissolve copper concentrations as listed in Table
A7 in Annex A.

Cumulatively, road catchments 1+2, 3+4, 9+10, 15+16+17 fail the HEWRAT
assessment for soluble acute impact from dissolved copper (note that road
catchment 1+2 and 15+16+17 also fails this test in the base scenario); for
catchment 9+10, the traffic predicted with the scheme along road catchment
9 is well below the 10,000 minimum AADT required for HEWRAT and thus
the assessment is a conservative calculation and the real risk would be
expected to be less and potentially not significant.

For road catchments 1+2 cumulative, the acute soluble copper test is failed
in the existing situation with a potential 2.2 exceedances per year (with 2
allowable) for both the existing and the proposed with Scheme situation.
Therefore, there is no change to the existing situation. For road catchments
15+16+17 cumulatively, the acute soluble copper test is failed for the existing
situation with potentially 6.3 exceedances per year (2 allowable). With the
scheme but including mitigation the number of potential exceedance per year
decreases to 4.8. Though a sensitivity analysis with an assessment point
upstream of Saredon Brook shows just 3.7 exceedances per year for soluble
acute copper.

As shown in Table A4 in Annex A, no mitigation, for road catchments 3+4,
9+10 and 15+16+17 cumulatively, as the outfalls are further than 100 m apart
there are no required for a sediment-bound pollutant assessment. For road
catchment 1+2 cumulatively, the sediment-bound pollutant test is failed but
there is a decrease in risk illustrated by the reduced treatment that is now
required with the Scheme (i.e. from 47% to 41%). Road catchments 7+8
cumulative also fail the sediment-bound pollutant test with the Scheme
requiring 67% treatment.

Therefore, the mitigation is required to address the failures described above as
much as possible.

Assessment of Scheme drainage (with mitigation)

The treatments trains included for each road catchment are summarised in Table
1.1. A summary of the assessment with the assessments plus sensitivity analysis
is included in Table 4.1.

The initial assessment has been repeated for outfalls failing to meet all HEWRAT
tests with the incorporation of mitigation measures, using the treatment efficiencies
outlined in DMRB CG501 (Ref 1.2), and summarised below in Table A5 in Annex
A.

Planning Inspectorate Scheme Ref: TR010054 14
Application Document Ref: TR010054/APP/6.3



highways
M54 to M6 Link Road england

Environmental Statement

3.1.11

3.1.12

3.1.13

3.1.14

3.1.15

All results initially show a failure of the long-term copper EQS for reasons explained
earlier. These results have been compared with the detailed M-BAT assessment
included in Table A7 in Annex A. This shows the maximum concentrations of
dissolved copper within the watercourse before the maximum permissible
concentration of bioavailable copper of 1 ug/l is reached. All annual average
dissolved copper and zinc concentrations predicted by HEWRAT for each outfall
are below the EQS.

Results of the assessment of routine road runoff including mitigation are shown in
Table A6 in Annex A. Most individual road catchments with the Scheme and
mitigation now pass the assessment for acute dissolved copper impacts, with the
exception of individual catchment 4 and 9. Sensitivity analysis of these two
catchments with an assessment point upstream of the confluence with Saredon
Brook results in a Pass in the HEWRAT assessment with the included mitigation.

Cumulative road catchments 1+2, 3+4, and 15+16+17 also fail against the acute
dissolved copper test. In all cases, these road catchments also failed in the existing
base scenario (for road catchments 3+4 this is based on the outcome of existing
road catchment 3 as road catchment 4 is within the modified new J1 M54). Road
catchment 9 also fails to meet the sediment-bound pollutant test.

Individual catchment 4 has mitigated the sediment-bound pollutants to an
acceptable level of risk with filter drains and HVS. However, these do not provide
any treatment of dissolved metals. The acute copper test results for road catchment
4 suggest that there is the potential for 7.5 exceedances per year. The original
point of assessment for this road catchment was selected close to the outfall
location, which is also close to the head of the catchment, and thus the estimate
low flows are very small (i.e. a Q95 of just 1 I/s). A sensitivity analysis to repeat this
assessment at a point slightly further downstream where there will be more dilution
has been undertaken as is presented in Section 3.4 Sensitivity Analysis, and Table
A6 in Annex A. With sensitivity analysis, Catchment 4 passes the HEWRAT
assessment.

Individual catchment 9 is the current A460, with an AADT in 2039 predicted to be
just 3338 vehicles. The lowest available traffic band used within the HEWRAT
assessment is <10,000 to < 50,000 vehicles. It therefore considerably
overestimates the risk resulting in a very conservative assessment. Additionally,
the exceedances of acute dissolved copper in the existing situation are calculated
to be 2.5 times annually, which is the same as the proposed situation. In terms of
sediment-bound pollutants, the residual treatment needed once new filter drains
along Hilton Lane have been taken into account is 13%, an improvement from 54%
for the base scenario. Therefore, the Scheme does not worsen the current
situation, and in reality, probably reduces the risk, albeit assessment limitation
prevents this from being illustrated accurately in the results. Cumulative
assessment of the existing road catchments 1+2 includes consideration of the
existing filter drains alongside the M54, the proposed filter drains within the
remodelled M54 Junction 1, and new HVS on both individual road catchments to
reduce potential impact from suspended solids (including particulate metals and
any adsorbed hydrocarbons associated with sediments). However, HVS do not
provide any treatment of dissolved metals, and thus there is still a failure against
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3.1.17

3.2
3.21

3.2.2

the acute copper EQS. However, as there is no increase in the number of potential
exceedances of short-term copper per year with the Scheme, the Scheme does
not worsen the situation. The inclusion of the HVS also provides a trap for any
floating plastic waste to stop it reaching the watercourse. The works being carried
out within this road catchment area is limited to new signage only and will not have
any impact on the pollution risk from highway runoff. This road catchment could be
considered as a candidate for designated funds for a future project to address the
existing highway runoff risk. Only 4% of treatment of dissolved metals would lead
to a pass against the acute soluble copper HEWRAT test. This could be provided
by changing the filter media within the filter drains to a substance which adsorbed
soluble copper (e.g. zeolite).

The cumulative assessment for road catchments 15+16+17 still shows a failure for
acute copper concentrations. In the existing situation, the results suggest that there
is a potential for 8.2 exceedances per year (which is more than the two allowable
exceedances per year). In the proposed Scheme scenario, it is predicted that only
4.8 exceedances per year may occur. However, the chosen assessment location
for this assessment was a point near the head of the catchment with a low Q95
flow, a sensitivity analysis has been undertaken. This uses a point upstream of the
Saredon Brook confluence. When using this assessment point further downstream,
the number of exceedances per year reduce to approximately 3.7. Although still
predicted to be above 2 per year target, it is a significant decrease on the existing
potential 8.2 exceedances per year.

Additionally, the cumulative assessment point for road catchments 15+16+17 is
close to the Scheme location, which is towards the head of the catchment, with a
resultant low Q95 flow. This catchment is therefore chosen to be a re-assessed
using a sensitivity analysis for a point further downstream. Please see Section 3.4
Sensitivity Analysis.

Comparison of with and without Scheme for existing road catchments

The HEWRAT assessment has also been applied to existing road catchments that
are affected by the proposed Scheme. The outcome of this HEWRAT assessment
has identified some failures for existing road catchments with existing treatment
measures. This is described in Table 3.2.

Some additional treatment measures have been added, that reduce the risk, but it
has not been possible to resolve all the existing failures. The addition of the
following represents an improvement in the mitigation provided for the existing
outfalls:

e Addition of a HVS to existing road catchments 1 and 2.

e Addition of filter drains to the section of Hilton Lane being altered within road
catchment 9.

e Addition of filter drains and roadside ditches for existing road catchment 15.

e Addition of swales at the base of embankments for existing road catchments
16 and 17.
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3.23 Table 1.1 provides further information on alternative treatments that were
considered and why they were not included in the drainage design.
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Table 3.2: Comparison of Existing Road Outfalls HEWRAT Results with and without the Scheme (for Design Year)

required to pass the assessment)

Road Description | Existing HEWRAT outcome without Description of Proposed HEWRAT outcome with Scheme
Catchment of road Scheme and mitigation (Design Year) Mitigation and mitigation (Design Year)
(Watercourse) | catchment
. i . 0
M54 east 5‘?‘?"”“?“ boun_d pollutants failure (47% Existing filter drains to be Acute dissolved copper
mitigation required to pass the assessment), . .
1+2 and west . . enhanced with HVS to decrease | concentration (2.2 exceedances per
and acute dissolved copper concentration (2.2 | . . N ;
(Watercourse) bound, west L impact from sediment bound year — 4 % mitigation required to
exceedances per year — 8% mitigation
of J1 : pollutants pass assessment)
required to pass assessment).
Sediment-bound pollutants failure (93%
3 (Watercourse | M54 J1 mltlgatlon required for a pas;) and acute Penstock to _catch any spillages,
dissolved copper concentration (8.8 wet attenuation pond and a Pass
2) roundabout S
exceedances per year — 53% mitigation length of swale
required to pass the assessment)
3+4 (with 4 only | M54 Failure of acute dissolved copper Penstock to patch any spillages, PASS with 22% treatment for
AT . wet attenuation pond and a X . .
existing in the remodelled concentration (10.9 exceedances per year — lenath of swale to catchment 3 soluble metals included: and with
With Scheme) J1 53% mitigation required to pass the gt : ' sensitivity analysis with point further
and filter drains and HVS to
(Watercourse 2) | roundabout assessment) downstream Qos
catchment 4
Failure of sediment-bound
pollutants (43% mitigation required
for a pass), and acute dissolved
. Existing failure of sediment-bound pollutants . . . copper concentrations (2.5
Section of e . Filter drains to be installed on exceedances per year). However, a
(54% mitigation required for a pass), and acute . )
9 A460 dissolved copper concentrations (2.5 the remodelled Hilton Lane conservative assessment has been
(Watercourse 4) | including pp S towards the A460. No other undertaken as HEWRAT does not
. exceedances per year - 13% mitigation e . -
Hilton Lane mitigation possible. have traffic bands as low as the

predicted traffic along this road
catchment. Improvement in
suspended solids from the
catchment.
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Table 3.2: Comparison of Existing Road Outfalls HEWRAT Results with and without the Scheme (for Design Year) -

continued
Road Description | Existing HEWRAT outcome without Description of Proposed HEWRAT outcome with Scheme
Catchment of road Scheme and mitigation (Design Year) Mitigation and mitigation (Design Year)
(Watercourse) | catchment
15 A460 north of | Sediment-bound pollutants (51% mitigation Filter d'rams and roadside ditch
. alongside remodelled Pass
(Watercourse 6) | M6 J11 required for a pass). .
carriageway

West Sediment-bound pollutants (79% mitigation

roundabout required for a pass). _ _
16 : . Filter drains and swales next to

and slip Acute copper 2.2 exceedances (requires 4% . Pass
(Watercourse 6) L slip roads

roads of M6 mitigation for a pass).

Jil Sediment-bound pollutants failure.

Eastd bour | Sediment-bound pollutants (82% mitigation
17 (Watercourse ;?]L:jnsl?p ou required for a pass). Filter drains and swales nextto |
6) roads of M6 | Acute copper 2.5 exceedances (requires 12% | Slip roads

J11 mitigation for a pass).

Filter drains and swales next to Acute copper 4.8 exceedances

15+16+17 Acute copper 6.3 exceedances (requires 47% | slip roads for catchment 16+17, > COpPEr 2.

As above (requires an extra 30% treatment to

(Watercourse 6)

mitigation for a pass).

filter drains and roadside ditch
for road catchment 15

pass but improvement on existing)
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3.3.1

3.3.2

3.3.3

3.4
34.1

3.4.2

3.4.3

3.5
351

Detailed surface water assessment: Metal bioavailability assessment
tool (M-BAT)

Due to failure of the HEWRAT simple assessment, this has triggered the use of the
M-BAT tool.

Table A7 in Annex A tabulates the results of the assessment. The risk
characterisation ratio represents a ratio to show the predicted bioavailable copper
divided by the bioavailable copper of 1 pg/l. If the risk ratio exceeds the value of 1,
this demonstrates a failure, whereby the predicted bioavailable copper is greater
than the EQS and may adversely affect biological receptors.

Using the M-BAT tool, it is demonstrated that no further mitigation measures are
necessary, as the risk characterisation ratio for all relevant road catchments with the
Scheme and proposed treatment (See Table 1.1), are below 1.

Sensitivity analysis

For road catchments 4, cumulatively 3+4, and cumulatively 15+16+17, an
assessment location was chosen close to the outfall location. However, as these are
close to the head of the catchment a low Q95 of 1 I/s was calculated, which increases
the risk of a failure. HEWRAT was not designed to assess the risk in drainage
ditches, but there is also limited guidance as to where to locate the point of
assessment. As per LA113 (Ref. 1.1), the sensitivity of the modelling to Q95 has
been examined, as it may be showing failure due to a location near to the head of
the stream catchment being chosen. The outcome of this sensitivity analysis is
presented in Table A5 in Annex A and summarised below.

For road catchment 4 and cumulatively 3+4, a downstream location near the
confluence with Watercourse 7 has been chosen. This has a Q95 of 6 I/s. The results
of the sensitivity analysis are included within Table A6 in Annex A. At this location
road catchment 4 and road catchments 3 + 4 cumulatively pass all the HEWRAT
tests. the assessment using a point slightly further downstream.

For cumulative road catchment 15+16+17 a point close to the head of the catchment
was also assessed and as such a low Q95 value was calculated and used in the
original assessment. As a result, a sensitivity analysis was repeated for this
cumulative catchment using a Q95 value calculated for a point further downstream
near the watercourses’ confluence with Saredon Brook. Using the downstream point
of assessment, there is still a failure for dissolved acute copper, although the number
of annual exceedances reduces from approximately 8.2 per year to approximately
3.7 per year.

Groundwater assessment

Results of the Method C assessment for road catchments 3, 8 and 9 are shown in
Tables A8 and A9 in Annex A. All of the sites are assessed as presenting a medium
risk to groundwater, due to being located on granular deposits of sand with gravel
with a low clay content and a thin unsaturated zone.
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3.5.3

3.54

3.5.5

3.6
3.6.1

3.6.2

3.6.3

As the groundwater risk assessment returns the result of a medium risk to
groundwater further assessment is required to determine the potential risk to
groundwater in the area of Watercourse 1 and Watercourse 4. Additionally, the risk
to groundwater from infiltration in the area of M6 Junction 11 has been assessed
due to the use of grassed channels/swales in this area.

Based on the results of the groundwater level monitoring between July and
November 2019, itis considered that the groundwater in the superficial deposits and
in the sandstone aquifer is in continuity with the existing surface water system and
that groundwater provides baseflow discharge to the watercourses. Accordingly, in
most situations the groundwater level is above the water level in the ditch and water
in the ditch, including road drainage, cannot infiltrate to the groundwater. In this
situation, the ditch does not perform as a soakaway and the groundwater
assessment is invalid.

In the upper reaches of the ditches, it is possible that the invert of the ditch is above
the groundwater level especially during drought periods. In this situation, it is likely
that the ditches are dry and could act as a soakaway during road runoff
events. However further downstream (possibly only a few 10 m/s), the invert of the
ditch will intercept the groundwater level and any water that has infiltrated upstream
will discharge to the ditchcourse as baseflow. Accordingly, it is considered that any
impacts on groundwater in this situation will be negligible and limited to the short
section of the dry ditchcourse.

As the sites are of medium risk of road runoff, mitigation measures should be
considered to protect groundwater. As described above, treatment measures have
been identified for these networks in Appendix 13.2 [TR010054/APP/6.3], and
HD33/16 indicates that the use of attenuation ponds and swales are suitable
mitigation. Therefore, the mitigation measures identified in Section 13.8 would
provide protection of both groundwater resources as well as surface watercourses.

Accidental spillage risk

The probability that an accidental spillage would lead to a serious pollution incident
has been calculated for each road catchment and for the cumulative outfalls
identified in Section 3. The data used for the assessment of accidental spillage risk
is summarised in Table A10 in Annex A.

The results are also shown in Table A10 in Annex A for each road catchment in the
absence of mitigation. These indicate that the annual probability of a spillage
incident is lower than the minimum acceptable standard of 1% (1 in 100 years) in all
cases.

The road catchments posing the most risk to the receiving water environment are
the existing outfalls to Watercourse 6, where the risk of spillage is 1 in 443 and 1 in
477 for road catchments 16 and 17, respectively. This was determined in the
absence of mitigation, which indicated that the probability would be further reduced
with treatment measures incorporated into the Scheme design. Reductions in the
probability of spillage related to the various mitigation measures are as follows, as
outlined in DMRB CG501 (Ref 1.2):
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e Filter drain — 40%;

e Wetland — 50%;

e Swale — 40%;

e Vegetated ditch — 30%;

e Penstock/valve — 60%; and
e Oil separator — 50%.

3.6.4  All the catchments have returned as acceptable standard of spillage risk, as shown
in table A10 in Annex A.
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4.1.2

4.1.3

4.1.4

4.1.5

4.1.6

Conclusions

A HEWRAT assessment of potential impacts of the Scheme on the water
environment, including impacts on surface water and groundwater due to routine
runoff and an assessment of accidental spillage risk, has been undertaken in
accordance with DMRB guidance (Ref 1.1, Ref 1.2).

The Scheme design includes a mix of proprietary and sustainable drainage
measures reflecting planning policy and site-specific constraints. Depending on the
road catchment, filter drains, ponds, and lengths of grassed swales are all included,
as shown in Table 1.1.

A summary of the assessment process is included in Table 4.1. All of the with
Scheme outfalls (individually and cumulatively) for the new link road between the
M6 and the M54 pass all aspects of the HEWRAT assessment (i.e. road catchments
3, 4,5, 8, 10, and 14. For outfalls 4 and 3+4 this is at an assessment point slightly
further downstream of the initial discharge, due to this being at the head of a first
order ditch where there is very limited dilution. The with Scheme scenario is also an
improvement on the current situation.

The HEWRAT assessment has also been applied to existing road catchments that
are affected by the proposed Scheme. The outcome of this HEWRAT assessment
has identified some failures for existing road catchments. Some additional treatment
measures have been added by this Scheme that reduce the risk, but it has not been
possible to resolve all the existing failures. The comparison of the existing failures
with the ‘With Scheme’ assessment are shown in Table 3.2. This shows that for road
catchments 1+2 cumulatively the result for with and without the Scheme for acute
copper is the same, a failure with potentially 2.2 exceedances per year. However,
the Scheme includes HVSs which will help to treat sediment-bound pollutants. By
using a downstream assessment point for sensitivity analysis, the HEWRAT
assessment passes for road catchments 1+2 cumulatively. Please note that the only
works being undertaken in road catchments 1+2 are improvements to existing road
signs.

The existing road catchment 3 (M54 Junction 1 roundabout) is currently failing with
93% mitigation required for sediment-bound pollutants, and a predicted 8.8 acute
copper exceedance per year. Within the remodelled roundabout, road catchments
3+4 (cumulatively) outfall to Watercourse 1. However, with the mitigation measures
proposed the potential acute dissolved copper exceedances is a Pass with 24%
treatment for soluble metals included with Scheme measures.

Watercourse 4, road catchment 9, currently has a potential failure of sediment-
bound pollutants (54% mitigation required for a Pass), and 2.5 potential acute
copper exceedances per year. The Scheme will add filter drains on part of Hilton
Lane, which will decrease the amount of sediment-bound pollutants discharging to
Watercourse 4 and represent an improvement over the existing situation. As
illustrated by the sensitivity analysis, using a point slightly further downstream for
the assessment, road catchment 9 passes all the HEWRAT assessment. The reach
over which the HEWRAT failure applies is therefore small, and is not surprising given
the small nature of the receiving watercourses in the headwaters of the catchment.
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4.1.9

Additionally, for road catchment 9, the assessment uses a conservation traffic flow
band of <10,000 - <50,000 vehicles per day, the lowest available in HEWRAT. As
traffic flows are predicted to be significantly lower it is likely that the risk to the
receiving watercourse is lower than it has been possible to estimate using HEWRAT.

For cumulative road catchment 15+16+17, the existing situation is failure for acute
copper with a predicted 6.3 exceedances per year. However, although the failure to
meet the test is not eliminated, with the Scheme and mitigation measures the
number of exceedances estimated each year falls by almost half to 4.8. The outcome
of a sensitivity analysis shows a further decrease to a potential 3.7 exceedances
when an assessment point further downstream is used. This is an improvement over
the existing situation.

Watercourses 1 and 4 (which are discharged to by road catchments 3, 4, 9 and 10)
all discharge to minor drainage ditches and have low Q95 flows below 0.001 m?/s,
and therefore were assessed as soakaways using Method C. All of the sites have
been assessed as representing a medium risk to groundwater. DMRB CG501 (Ref
1.2) indicates that the use of lined swales and constructed wet attenuation ponds in
medium groundwater risk areas; therefore, these mitigation measures have been
incorporated in the design of the Scheme to also provide protection to groundwater.

The assessment has confirmed that all road catchments pass the assessment of
accidental spillage risk.
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Table 4.1 Summary matrix of results of Proposed Scheme with mitigation

Proposed road catchment, and description

HEWRAT short term metal and
chronic sediment-bound pollutant
tests

Proposed road catchment 1+2

Sensitivity assessment of proposed road
catchment 1+2

PASS

Assessment
against annual
average EQS

PASS

PASS

Road catchment 3 (new roundabout and link
roads north of M54 J1 (this is a new road
catchment, which was part of existing road
catchment 3))

PASS

Road catchment 4 (new roundabout and link
roads south side of M54 J1 (this is a new road
catchment, which was part of existing road
catchment 3))

Sensitivity analysis for road catchment 4 (new
roundabout and link roads south side of M54 J1
(this is a new road catchment, which was part of
existing road catchment 3))

With sensitivity analysis using a point

downstream: PASS

Proposed cumulative road catchment 3+4

Sensitivity analysis of proposed cumulative
road catchment 3+4

PASS

PASS

PASS

PASS

PASS

PASS

Road catchment 5 - Remodelled roundabout
north east of M54 J1 (this is a new catchment,
which was part of existing catchment 3)

PASS

PASS

Road catchment 6 - Section of existing A460

PASS

PASS

Road catchment 7 - Section of existing A460

PASS

PASS

Road catchment 8 - Link road from new
roundabout to existing A460 (no existing road in
this area)

PASS

PASS

Proposed road catchment 7+8, with mitigation
on road catchment 8

PASS

PASS
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Table 4.1 Summary matrix of results of Proposed Scheme with mitigation — continued

Proposed road catchment, and description | HEWRAT short term metal and Assessment
chronic sediment-bound pollutant against annual
tests average EQS

Road catchment 9 - Existing A460, with
remodelled Hilton Lane flyover

Road catchment 9 Sensitivity assessment of
existing A460

Road catchment 10 - Main line of Scheme (new
road catchment as proposed as the Scheme)

Cumulative road catchment 9+10

Sensitivity analysis of road catchment 9+10

Road catchment 11 - Existing A460

Road catchment 12 - Permeable only n/a n/a

Road catchment 13 - Permeable only n/a n/a

Road catchment 14 - Mainline Scheme and slip
road to existing A460 (new road catchment as
proposed as the Scheme)

Road catchment 15 - A460 north of M6 J11
(existing catchment, which is modified)

Road catchment 16 - West roundabout and slip
roads of M6 J11 (existing catchment, which is
modified)

Road catchment 17 — East roundabout and slip
roads of M6 J11 (existing catchment, which is
modified)
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Table 4.1 Summary matrix of results of Proposed Scheme with mitigation — continued

Proposed road catchment, and description | HEWRAT short term metal and Assessment
chronic sediment-bound pollutant against annual
tests average EQS

Cumulative for road catchment 15+16+17 PASS

Sensitivity analysis for cumulative road PASS
catchment 15+16+17
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Annex A: HEWRAT data and assessment results

The following tables present the data used within the HEWRAT assessment, and the
analysis of the results of the assessment, as referenced in Sections 1 to 3 of this report.

Table Al: Q95 flow data for the WCs receiving discharge

wcC Q95 estimated from LowFlows Sensitivity Analysis

Software
1 0.001 m¥/s As WC 7: 0.006 m?¥/s
2 0.003 m3/s As WC 7: 0.006 m3/s
3 0.003 m3/s Upstream of Saredon Brook 0.006 m3/s
4 0.001 m3/s Upstream of Saredon Brook 0.01 m3/s
5 (WFD Latherford Brook) 0.004 m3/s Upstream of Saredon Brook 0.01 m3/s
6 0.002 m¥/s 0.003 m¥/s
7 0.006 m¥/s 0.006 m?/s
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Table A2: Drainage Data for the catchments (from HE514465-ACM-HDG-
M54 _SW_PR_Z-D|R-CD-0004 P03.1 rcvd 22" November 2019)

Water- Existing Proposed Description Proposed Proposed Notes
course Road Road impermeable | permeable
catchment catchment (ha) (ha)
Existing M54  west
7 1 1 bound and remodelled | 1.274 1.209 M54 west
Junction 1 M54
Existing M54
7 2 2 eastbound _and | ge3 0.176 M54 east
remodelled Junction 1
M54
New roads part of
remodelled Junctionl WC 1 new
1 3 3 M54 and northbound 3.189 5.004 outfall
M54-M6 link
New roads part of
remodelled Junctionl
n/a 4 M54 and southbound 5.511 5.097 WC 2
) M54-M6 link
remodelled . Junciont W2 new
3 S M54 and northbound 1151 1.460 gﬁrgnay
M54-M6 link
- wC 2
Existing A460 south :
4 6 near J1 M54 0.121 0.082 highway
outfall
Existing A460 in area of wC 3
3 5 ! Hilton Lane 1.816 0.115 Existing
New Link road J1 to
n/a 8 A460 0.474 0.783 WC 3 New
6 9 Existing A460 1.644 1.035 we 4
4 existing
n/a 10 New M54-M6 Link road | 5 553 4.050 WC 4 new
mainline
7 11 Existing A460 0.351 0.017 wc 5
existing
. n/a 12 Permeable area only 0 0.513 WC 5 New A
n/a 13 Permeable area only 0 0.515 WC 5 new B
n/a 14 New M54-M6 Link road | 5 ;q, 3.285 WC 5 new C
mainline
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Table A2: Drainage Data for the catchments (from HE514465-ACM-HDG-
M54 SW_PR_Z-D|R-CD-0004 P03.1 rcvd 22" November 2019) - continued

Water- Existing Proposed Description Proposed Proposed Notes
course Road Road impermeable | permeable
catchment catchment (ha) (ha)
A460 north from
8 15 Junction 11 M6 | 2.000 0.798 WC 6
roundabout
Existing M6 northbound M6
and western side of northbound
6 9 16 remodelling  Junction 3.780 3.574 outfall to WC
11 M6 6
Existing M6 M6
southbound and southbound
10 17 eastern side of | 3.964 4.169
. . outfall to WC
remodelling  Junction
6
11
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Table A3: Data used within the HEWRAT assessment for the Scheme

Parameter Source Data
i Scheme drawings.
Location M54 — M6 Link J
description
Max AADT: Traffic (updated) SATURN Plots
Catchment 1: >50,000-<100,000 (westbound | feceived by email 8" August 2019.
carriageway M54) Do something 2039 AADT, % HGV
Catchment 2: >50,000-<100,000 (eastbound | traffic flows,
carriageway M54)
Catchment 3: >50,000-<100,000 (mainline section)
Catchment 4: >10,000-<50,000 (southbound from
eastern dumb-bell)
Catchment 5: >10,000-<50,000 (northbound
approach from south)
Catchment 6: 10,000-<50,000 (J1 to A460 road)
Catchment 7: <10,000 NO HEWRAT REQUIRED
(A460)
Catchment 8: >10,000-<50,000 (J1 to A460 road)
Catchment 9: <10,000 NO HEWRAT REQUIRED
AADT BAND | (A460)
Catchment 10: >50,000 - <100,000 (mainline M54-
M6 link)
Catchment 11: <10,000 NO HEWRAT REQUIRED
(A460)
Catchment 12: Permeable area only NO HEWRAT
REQUIRED
Catchment 13: Permeable area only NO HEWRAT
REQUIRED
Catchment 14: >50,000 - <100,000 (mainline M54-
M6 link)
Catchment 15: >50,000 - <100,000 (A460 north
from J11 M6)
Catchment 16: >10,000 - <50,000 (northbound M6
only)
Catchment 17: >10,000 - <50,000 (soutbound M6
only)
Cllm_atlc Warm/dry Embedded in HEWRAT programme
Region
Rainfall Site Birmingham Embedded in HEWRAT programme
Impermeable Figure 2.1 of Appendix 13.2
Road Area | See Table of impermeable/permeable areas [TRO10054/APP/6.3]
Drained
Permeable As above
Road  Area | See Table of impermeable/permeable areas
Drained
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Table A3: Data used within the HEWRAT assessment for the Scheme - continued

to be equal to the LOD.

Parameter Source Data
WC 1: 0.001m3s, use WC 7 point further | Calculated using Wallingford
downstream for sensitivity analysis Hydrosolutions Ltd LowFlows
WC 2: 0.003 m3s, use WC 7 point further | Software
downstream for sensitivity analysis
WC 3: 0.003 m?/s, sensitivity analysis upstream of
A | Saredon Brook, 0.006 m3/s
flgvT/lJ(?n3/s)Q95 WC 4: 0.001 m¥/s, sensitivity analysis upstream of
Saredon Brook, 0.01 m3/s
WC 5: 0.004 m3/s, sensitivity analysis upstream of
Saredon Brook, 0.01m3/s
WC 6: 0.002 m?3/s, sensitivity analysis upstream of
Saredon Brook, 0.003m?3/s
WC 7: 0.006 m3/s
Baseflow No specific data. Adopted default
0.5 value as suggested by HEWRAT
Index (BFI)
Manual
Average of | WC1l:asWC 2 Site specific monitoring Data.
monitored WC 2: 3ug/l
dissolved WC 3: 4 ug/l
Copper WC 4: 3 ug/l
Concentration )
from March, | WC 5: 5 ug/l
June and | WC 6: 4 ug/l
September WC 7: 3 ugl/l
2019. . Where the concentration is <LOD, the value is taken
Monitoring

Proximity to

Lower Pool SBI, the pond (Upstream of Road

Ecology Chapter of ES Report

Area of | Drainage outfall)

Ecological Brookfield Farm SBI, wet woodland (Upstream of

Conservation | Road Drainage outfall)
Environment Agency Data at
Saredon/Wyrley/Wash Brook at

. Wedges Mill.
Water High >200 mg CaCO4/L. g .
Hardness Downstream data on River Penk at

Lower Green Coven on WIMS
website!

Proximity to
Downstream
Structure

Based on site surveys

1 https://environment.data.gov.uk/catchment-planning/OperationalCatchment/3356
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Table A3: Data used within the HEWRAT assessment for the Scheme - continued

sensitivity analysis (from MAGIC map)

WC 5: 2.5 m (from onsite observation) , 2.5 m for
sensitivity analysis (from MAGIC map)

WC 6: 1 m (from onsite observation), 1.5 m for
sensitivity analysis (from MAGIC map)

WC 7: 2.5 m (from MAGIC map)

Parameter Source Data
WC 1: 1 m (from MAGIC map), 2.5m for sensitivity | Approximated at site visit by
analysis hydromorphologist, and measured
WC 2: 0.5 m (from onsite observation), 2.5m for | from MAGIC map
sensitivity analysis
WC 3: 1 m (from onsite observation), 2.5 m for

) sensitivity analysis (from MAGIC map)
Estimated WC 4: 1.5 m (from onsite observation), , 2.5 m for
River Width I T
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Table A4: HEWRAT assessment results for outfalls to be used in the Scheme
Step 2 Tier 1
Annual
Sediment Chronic Impact Average
. Annual Average Cu
Road Receiving Soluble | Annual Average Cu Soluble
Catch g Outfall/s WG Soluble Acute 7
atchmen Acute Impact |. n
Copper '”_“pa"t e ;
Zinc Deposition | Sediment EQS:
Accumulating? | Extensive? | Index settlement |EQS: 1 ug/I 10.9
needed po/l
Existing Catchment 1
wcC 7 3.22 (less than 5.75 ugl/l
1 Existing WC 7 Pass Pass Yes No 87 n/a is a pass using M-BAT for |0.54
Outfall WC 7 — see Table A7)
Proposed Catchment 1 (No mitigation)
3.23 (less than 5.75 ugl/l
1 gﬁéall West WC7 Pass Pass Yes No 92 n/a is a pass using M-BAT for|0.56
WC 7 — see Table A7)
Existing Catchment 2
wcC 7 3.24 (less than 5.75 ugl/l
2 Existing WC7 Pass Pass Yes Yes 100 1% is a pass using M-BAT for|0.61
Qutfall WC 7 — see Table A7)
Proposed Catchment 2 (No mitigation)
M54 East 3.21 (less than 5.75 pg/l|0.48
2 Outfall WC7 Pass Pass Yes No 77 n/a is a pass using M-BAT for

WC 7 — see Table A7)
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Step 2 Tier 1
Annual
Sediment Chronic Impact A LA c Average
Road Receiving Soluble | Annual Average Cu nnhual Average Lu Soluble
Cateh ; |Outfallls |\~ Soluble Acute 7
atchmen Acute Impact | i
Copper 'mpaC‘ -, .
Zinc Deposition | Sediment EQS:
Accumulating? | Extensive? | Index settlement |EQS: 1 pg/l 10.9
needed pg/l
Existing Cumulative Catchments 1 + 2
CE:)ljlrf:lur}gtive 3.66 (less than 5.75 ugl/l
WC7 WC7 Pass Yes 47% is a pass using M-BAT for | 2.59
Catchment
WC 7 — see Table A7)
1+2
Proposed Cumulative Catchments 1 + 2 (No mitigation)
wCc 7 -
i:atc;:;entz 23?&:“ eclm d 2.12 (less than 5.75 ug/l
WC7 Pass Yes 41% is a pass using M-BAT for|2.39
(M54 east|north outfall
L WC 7 — see Table A7)
and west) |- within
100m
Existing Catchment 3 (No mitigation) This is equivalent to Proposed Catchment 3 + 4 as existing roundabout catchment split with Scheme.
xsing (e L New 4.93 (less than 5.75 pg/
3 (Al M54 WC 1 Pass Yes 93% is a pass using M-BAT for|5.53
WC 1 — see Table A7)
J1)
Proposed Catchment (No mitigation)
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Step 2 Tier 1
Annual
Sediment Chronic Impact Annual Average Cu Average
Road Receiving Soluble| Annual Average Cu J Soluble
Catch . |Outfallls 1\~ Soluble Acute 7
atchmen Acute Impact | n
Copper |mpact — }
Zinc Deposition | Sediment EQS:
Accumulating? | Extensive? | Index settlement |EQS: 1 pg/l 10.9
needed pg/l
gatchr(r;]%r;:h WC 1 New 4.35 (less than 5.75 pgl/l
. WC 1 Pass Yes 84% is a pass using M-BAT for| 3.89
section  of | Outfall WC 1 — see Table A7)
M54 J1)
SatChgij:h WC 1 New 3.84 (less than 5.75 ugl/l
. WC 1 Pass Yes 65% is a pass using M-BAT for|2.37
section  of | Outfall WC 1 — see Table A7)
M54 J1)
Cumulative Assessment Catchment 3 + 4 (excluding Sediment) of Proposed Catchment (No Mitigation)
Catchment
3+ 4lwe 1 5.13 (less than 5.75 pg/l
(200m) existing WC 1 Pass Not Required is a pass using M-BAT for | 6.09
(south &g tfall WC 1 - see Table A7)
north of
M54 J1)
Proposed Catchment 5 (No mitigation)
3.28 (less than 5.75 ugl/l
Catchment |WC 2 is a pass using M-BAT for
5 (northeast | Highway WC 2 Pass Pass Yes No 59 n/a WC 2 — see Table A7) 0.74
of M54 J1) |Outfall
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Step 2 Tier 1
Annual
Sediment Chronic Impact A LA c Average
Road Receiving Soluble | Annual Average Cu nnuat Average LU Soluble
Cateh ; |Outfallls |\~ Soluble Acute 7
atchmen Acute Impact | i
Copper 'mpa"‘t -, .
Zinc Deposition | Sediment EQS:
Accumulating? | Extensive? | Index settlement |EQS: 1 pg/l 10.9
needed pg/l
Proposed Catchment 6 (No mitigation)
gat&hélrggnt_ wcC 3.28 (less than 5.75 ugl/l
no Highway WC 2 Pass Pass Yes No 6 n/a is a pass using M-BAT for|0.09
Outfall WC 2 — see Table A7)
changes)
Cumulative Assessment (including Sediment) of Proposed Catchment 5 + 6 (No Mitigation)
Cumulative
assessment 3.31 (less than 5.75 pg/l
of WC 2 WC 2 Pass Pass Not Required is a pass using M-BAT for|0.81
catchment WC 2 — see Table A7)
5+6
Existing Catchment 7
4.45 (less than 17.8 pgl/l
??}f;ég?m \(/)Vlifall),l New WC 3 Pass Pass Yes 63% is a pass using M-BAT for|1.21
WC 3 — see Table A7)
Proposed Catchment 7 (No mitigation)
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Step 2 Tier 1
Annual
Sediment Chronic Impact A LA c Average
Road Receiving Soluble | Annual Average Cu nnuat Average LU Soluble
Cateh ; |Outfallls |\~ Soluble Acute 7
atchmen Acute Impact | i
Copper 'mpaC‘ - ‘
Zinc Deposition | Sediment EQS:
Accumulating? | Extensive? | Index settlement |EQS: 1 pg/l 10.9
needed pg/l
4.42 (less than 17.8 pgl/l
??}Z\ngfnt \(/)Vtifa?l New WC 3 Pass Pass Yes 59% is a pass using M-BAT for |1.12
WC 3 — see Table A7)
Existing Catchment 8 (No mitigation)
gatchairgo \Igdcstin 6 4.50 (less than 42.5 pgl/l
. 9 WC 6 Pass Pass Yes 51% is a pass using M-BAT for|1.42
north of M6 | Highway WC 6 — see Table A7)
J1) Outfall
Proposed Catchment 8 (No mitigation)
Catchment WC 3 new 4.32 (less than 17.8 ug/l
8 (A460 link outfall WC 3 Pass Pass Yes No 64 n/a is a pass using M-BAT for|0.87
to junction) WC 3 — see Table A7)
Cumulative Assessment (including Sediment) of Proposed Catchment 7 + 8 (No Mitigation)
Cumulative
assessment 3.78 (less than 17.8 ugl/l
of 7 + 8|WC3 WC 3 Pass Pass Yes 67% is a pass using M-BAT for | 1.32
(within WC 3 — see Table A7)
100m)
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Step 2 Tier 1
Annual
Sediment Chronic Impact A LA c Average
Road Receiving Soluble | Annual Average Cu nnhual Average Lu Soluble
Catchment Outfall/s WG Soluble Acute g 7
Acute Impact | :
Copper 'mpaC‘ -, .
Zinc Deposition | Sediment EQS:
Accumulating? | Extensive? | Index settlement |EQS: 1 pg/l 10.9
needed pg/l
Existing Catchment 9
catchment 4.77 (less than 7.45 pg/l
9 (A460 and ' :
-( WC 4 New WC 4 Pass Yes 54% is a pass using M-BAT for | 2.22
Hilton Lan | Qutfall
o) WC 4 — see Table A7)
Proposed Catchment 9 (No mitigation)
Catchment WC 4 New 3.80 (less than 7.45 ug/l
9 (A460 and Outfall wC 4 Pass Yes 56% is a pass using M-BAT for | 2.25
Hilton Lane) WC 4 — see Table A7)
Proposed Catchment 10 (No mitigation)
Catchment WC 4 New 4.44 (less than 7.45 pg/l
10 (Scheme Outfall wcC Pass Yes 79% is a pass using M-BAT for|4.11
mainline) WC 4 — see Table A7)
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Step 2 Tier 1
Annual
Sediment Chronic Impact A LA c Average
Road Receiving Soluble | Annual Average Cu nnuat Average LU Soluble
Cateh ; |Outfallls |\~ Soluble Acute 7
atchmen Acute Impact | i
Copper 'mpa"‘t -, .
Zinc Deposition | Sediment EQS:
Accumulating? | Extensive? | Index settlement |EQS: 1 pg/l 10.9
needed pg/l
Cumulative Assessment (including Sediment) of Proposed Catchment 9 + 10 (No Mitigation)
Cumulative 4.78 (less than 7.45 pgl/l
assessment | WC 4 wWC 4 Pass Not Required is a pass using M-BAT for | 5.07
of 9 +10 WC 4 — see Table A7)
Existing Catchment 11
WC 5 3.20 (less than 13.1 ug/l
11 (A460) existin WC5 Pass Pass Yes No 68 n/a is a pass using M-BAT for|0.46
9 WC 5 — see Table A7)
Proposed Catchment 11 (No mitigation)
WC 5 5.14 (less than 13.1 pg/l
11 (A460) existin WC5 Pass Pass Yes No 27 n/a is a pass using M-BAT for|0.20
9 WC 5 — see Table A7)
12 No assessment and permeable embankment drainage only
13 No assessment and permeable embankment drainage only

Proposed Catchment 14

(No mitigation)
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Step 2 Tier 1
Annual
Sediment Chronic Impact A | A c Average
Road Receiving Soluble | Annual Average Cu nnhual Average Lu Soluble
Cateh ; |Outfallls |\~ Soluble Acute 7
atchmen Acute Impact | n
Copper 'mpaC‘ -, .
Zinc Deposition | Sediment EQS:
Accumulating? | Extensive? | Index settlement |EQS: 1 pg/l 10.9
needed pg/l
1m4a$r?|?r:]:me WC 5 New 5.61 (less than 13.1 ug/l
. WC 5 Pass Pass Yes 64% is a pass using M-BAT for|1.80
and link to|Outfall C WC 5 — see Table A7)
A460)
Existing Catchment 15 A460 (No Mitigation)
15 (A460 \é\ﬁ((i:stm 6 4.50 less than 42.5 pg/l is
north of J11 Hi hwg WC 6 Pass Pass Yes 51% a pass using M-BAT for|1.42
M6) ghway WC 6 — see Table A7)
Outfall
Proposed Catchment 15 A460 (No mitigation)
\é\ig osed 6 4.71 less than 42.5 g/l is
15 op WC 6 Pass Yes 69% a pass using M-BAT for|2.04
Highway WC 6 — see Table A7)
Outfall
Existing Catchment 16
M6 4.68 less than 42.5 pg/l is
16 Northbound |WC 6 Pass Yes 79% a pass using M-BAT for|2.02
Qutfall WC 6 — see Table A7)
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Catchment Outfall/s

Receiving
wcC

england
Step 2 Tier 1
Annual
Sediment Chronic Impact Average
S Soluble| Annual Average Cu Annual Average Cu Soluble
Acute Zn
Acute Impact |
Copper 'mpaC‘ -, .
Zinc Deposition | Sediment EQS:
Accumulating? | Extensive? | Index settlement |EQS: 1 pg/l 10.9
needed pg/l

Proposed Catchment 16

(No mitigation)

M6 4.82 than 42.5 g/l is a
16 Northbound |WC 6 Pass Yes 84% pass using M-BAT for|2.41
Outfall WC 6 — see Table A7)
Existing Catchment 17
M6 4.75 less than 42.5 pg/l is
17 Southbound |WC 6 Pass Yes 82% a pass using M-BAT for|2.21
Outfall WC 6 — see Table A7)
Proposed Catchment 17 (No mitigation)
M6 4.84 less than 42.5 pg/l is
17 Southbound |WC 6 Pass Yes 85% a pass using M-BAT for|2.47
Outfall WC 6 — see Table A7)
Cumulative Assessment Existing 15 + 16 + 17
M6
northbound 4.82 less than 42.5 g/l is
15 +16 + 17 |and WC 6 Pass Not required. a pass using M-BAT for|4.4
southbound WC 6 — see Table A7)
outfall
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Step 2 Tier 1
Annual
Sediment Chronic Impact A LA c Average
Road Receiving Soluble | Annual Average Cu nnuat Average LU Soluble
Catchment il WC Soluble Acute VA
Acute Impact | :
Copper 'mpaC‘ - ‘
Zinc Deposition | Sediment EQS:
Accumulating? | Extensive? | Index settlement |EQS: 1 pg/l 10.9
needed pg/l
Cumulative Assessment Proposed 15 + 16 + 17 (no mitigation)
M6
Northbound
Outfall, M6
15 16 and gzl#:”boggg 5.07 less than 42.5 g/l is
' WC 6 Pass Not required. a pass using M-BAT for|5.08
17 we 6 WC 6 — see Table A7)
Existing
Highway
Outfall
(within 1km)
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Table A5: Indicative treatment efficiencies of drainage systems (Ref 1-2]

Suspended Dissolved Dissolved Zinc
Treatment System Type Solids Copper
(% removal) (% removal) (% remenE)
Swales and Grassed Channels 80 50 50
Dry/Detention Ponds 50 0 0
Wet/Retention Ponds 60 40 30
Wetlands (Surface Flow) 60 30 50
Vortex Grit Separators 40 0 15
Sediment Tanks 40 0 0
Oil Separators 0 0 0
Reservoir Pavements/Porous Asphalt 50 0 0
Vegetated Filter Strips 25 15 15
Filter Drains 60 0 45
Ditches 25 15 15
Planning Inspectorate Scheme Ref: TR010054 45
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Table A6: HEWRAT With Mitigation Steps, and comparison with MBAT maximum from Table A7

before confluence
with River Penk

M-BAT for WC 7 —
see Table A7)

Step 2 Tier 1
Sediment Chronic Impact Annual
Receivin Annual Average Cu AR
Road g Water- |soluble | Soluble el
Outfall/s 7n
Catchment course |Acute Acute
wC i .
(WC) I(r:npact . 'ZfT‘paCt Sediment |EQS: 1 g/l —takes
opper Inc Accum- Extensive? Depositi |settlement |into account the M- | EQS:
ulating? " |on Index |needed BAT results from 10.9 pg/l
Table A7
Proposed Catchment 1 + 2 with Mitigation: Passes sediments with existing filter drains: fails copper acute metals
With Existing 3.62 (less than 5.75
Filter Drains (60% pg/l is a pass using
sediment  bound WC7 WC7 Pass Yes No 68 N/a M-BAT for WC 7 — 2.39
pollutants) see Table A7)
Sensitivity 3.22 (less than 5.75
analysis with /l is a pass usin
point downstream | WC7 WC7 PASS PASS Yes No 34 n/a K9 P 910.74

Mitigation 1: Wet
attenuation pond
(40% dissolved
copper, 60%
suspended
solids)

WC 1 New
Outfall

WC 1

Pass

Yes

Proposed Catchment 3 with Mitigation: Passes acute metals, sediments and long tern EQS with a pond and added short length of swale

24%

3.71 (less than 5.75
pg/l is a pass using
M-BAT for WC 1 —
see Table A7)

2.37

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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M54 to M6 Link Road
Environmental Statement

3

highways
england

Step 2 Tier 1
Sediment Chronic Impact Annual
Receivin Annual Average Cu ARG
Road Outfall/s |9 Water- [Soluble  |Soluble Soluble
Catchment course |Acute AT Zn
(W) et . 'mpa‘“ Sediment |EQS: 1 pg/l —takes
Copper Zinc Accum- Extensive? Depositi |settlement |into account the M- |EQS:
ulating? XENSIVES 1 on Index |needed BAT results from 10.9 pg/l
Table A7
Mitigation 2:
Attenuation Pond
plus short length
Of.. sv_vale (172 3.32 (less than 5.75
mitigation amount WC 1 New|Water- pg/l is a pass using
allowed as short Pass Pass Yes No 0 n/a 1.38
Outfall course 1 M-BAT for WC 1 —
length) (40+25% see Table A7)
dissolved metals,
60+40%
suspended
solids)

Proposed Catchment 4 with mitigation: With HVS and filter drains passes sediments and long term EQS but fails short term copper

Mitigation 1
Addition of HVS
(40% reduction of
suspended
solids)

wWC
highway
outfall

1

WC 1

Pass

Yes

52%

4.69 (less than 5.75
pg/l is a pass using
M-BAT for WC 1 —
see Table A7)

4.70

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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highways

M54 to M6 Link Road eng|and
Environmental Statement
Step 2 Tier 1
Sediment Chronic Impact Annual
Receivin Annual Average Cu égﬁjrs?ee
Road Outfalls |9 Water- |soluble Soluble
Catchment course |Acute AT Zn
(WC) S e Sediment |EQS: 1 pg/l — takes
eRREl LU Accum- |_ .. |Depositi |settlement |into account the M- |EQS:
ulating? " |on Index |needed BAT results from 10.9 pg/l
Table A7
Mitigation 2:
Addition of filter
drains (100% WC 1
. highway wC1
reduction of outfall
sediment bound
pollutants)
:r?glil:i\gty using \rlm\i/%wa ! WC 7
point at WC 7 ghway
outfall
confluence

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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M54 to M6 Link Road
Environmental Statement

3

highways

Road
Catchment

Outfall/s

Receivin
g Water-
course
(WC)

england
Step 2 Tier 1
Sediment Chronic Impact Annual
Average
Annual Average Cu
Soluble Soluble ;oluble
Acute Acute n
Iénpact . 'Zmpa“ Sediment |EQS: 1 pg/l —takes
opper Inc Accum- Extensive? Depositi |settlement |into account the M- | EQS:
ulating? " |on Index |needed BAT results from 10.9 pg/l

Table A7

Proposed cumulative catchments 3 + 4 (200 m separated) with mitigation: With HVS and filter drains on Catchment 4, and pond and swale
on Catchment 3 fails short term soluble copper but passes chronic sediments and long term EQS. Also passes all at the assessment point
of just upstream WCY7.

Mitigation

catchment 4

HVS and filter

drains with no

dissolved metal

mitigation, wcC 1
Catchment 3 wet | highway WC 1
pond and length |outfall

of swale. Ratios

work out with

22% mitigation for

dissolved metals

overall

Sensitivity

Analysis using |\ c7 WC7
point at WCY

confluence

Pass

4.18 (less than 5.75
pg/l is a pass using

Pass N/a M-BAT for WC 1 — 3.68
see Table A7)
Pass N/a 3.45 1.46

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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highways

M54 to M6 Link Road england
Environmental Statement
Step 2 Tier 1
Sediment Chronic Impact Annual
Receivin Annual Average Cu gvlerglge
Road g Water- | soluble Soluble oluble
Outfall/s Zn
Catchment course |Acute Acute
WC i .
(WC) Iénpact . 'ZmpaCt Sediment |EQS: 1 ug/l —takes
opper Inc Accum- | . . [Depositi |settlement |into account the M- |EQS:
ulating? " |on Index |needed BAT results from 10.9 pg/l
Table A7
further
downstream

Proposed Catchment 5: Passes sediment bound pollutants and short term dissolved metals, so no mitigation proposed. Outfalls to WC 2
with 3.28 pg/l annual average copper EQS. Less than 5.75 pg/l maximum in Table A7, therefore passes EQS test also.

Proposed Catchment 6: Passes sediment bound pollutants and short term dissolved metals so no mitigation proposed. Outfalls to WC 2
with 3.28 pg/l annual average copper EQS. Less than 5.75 pg/l maximum in Table A7, therefore passes EQS test also.

Proposed Catchment 7: Passes sediment bound pollutants and short term dissolved metals so no mitigation proposed. Outfalls to WC 3
with 4.42ug/l annual average copper EQS. Less than 17.8 pg/l maximum in Table A7, therefore passes EQS test also.

Proposed Catchment 8: Passes sediment bound pollutants and short term dissolved metals, so no mitigation. Outfalls to WC 3 with 4.32
png/l annual average copper EQS. Less than 17.8 ug/l maximum in Table A7, therefore passes EQS test also.

Proposed Catchment 7 + 8: with mitigation of wet attenuation pond and ditches on catchment 8

Wet

attenuation

pond with ditches

upstream

and

downstream from

WC3

WC3

Pass

Pass

Yes

96

n/a

3.69 (less than 17.8
pg/l is a pass using
M-BAT for WC 3 —
see Table A7.

1.22

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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highways

M54 to M6 Link Road england
Environmental Statement
Step 2 Tier 1
Sediment Chronic Impact Annual
Receivin Annual Average Cu gvlerg:ge
Road g Water- | soluble Soluble oluble
Outfall/s Zn
Catchment course |Acute Acute
WC i .
(WC) Iénpact . 'Zmpa“ Sediment |EQS: 1 pg/l —takes
opper Inc Accum- | . . [Depositi |settlement |into account the M- |EQS:
ulating? " |on Index |needed BAT results from 10.9 pg/l

the pond (circa
280m).

Table A7

Proposed Catchment 9: Exist

and maintained b

y SCC road

ing A460. Filter drain proposed alongside Hilton Lane; No other improvements possible as A460 is managed
and is not being improved by the proposed Scheme.

Mitigation 1: Filter
drain along Hilton
Lane, so 33% of
filter drain
mitigation used

WC 4 new
outfall

WC 4

Sensitivity
analysis using
point further
downstream

WC4/5
downstrea
m point of
assessmen
t

WC 4/5
upstream
of
Saredon
Brook

Pass

Pass

Yes

Pass

No

Yes 84

43%

3.68 (less than 13.1
pg/l is a pass using
M-BAT for WC 5 —
see Table A7)

2.06

n/a

3.10 (less than 13.1
pa/l is a pass using
M-BAT for WC 5 —
see Table A7)

0.33

Proposed Catchment 10 with mitigation: Passes sediment bound pollutants, soluble acute metals and long term EQS with a pond and new

ditchcourse

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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M54 to M6 Link Road england
Environmental Statement
Step 2 Tier 1
Sediment Chronic Impact Annual
Receivin Annual Average Cu ARG
Road g Water- |soluble | Soluble “olilke
Outfall/s zn
Catchment course |Acute Acute
WC i .
(W) Iénpact . 'Zmpa“ Sediment |EQS: 1 pg/l —takes
opper Inc Accum- Extensive? Depositi |settlement |into account the M- | EQS:
ulating? " |on Index |needed BAT results from 10.9 pg/l
Table A7
Mitigation 1: Wet
attenuation pond 3.74 (less than 7.45
(40% dissolved |WC 4 new o pg/l is a pass using
copper, 60% | outfall wc 4 e Yes 19% M-BAT for WC 4 — BEE
suspended see Table A7)
solids)
Mitigation 2:
Attenuation pond
and short length | Water- 3.34 (less than 7.45
of swale (40+25% |course 4 pg/l is a pass using
dissolved metals, | new we4 g e Yes ae 2 na M-BAT for WC 4 — 1.44
60+40% outfalls see Table A7)
suspended
solids)
Proposed Catchment 9 + 10 — with mitigation on Catchment 10
Mitigatio_n of wedt 3.86 (less than 7.45
attenuation pond | \yc 4 pew g/l is a pass using
and ditches on|g gy |WC4 Pass M-BAT for wC 4 —| 54

Catchment 10
(44%

only

see Table A7)

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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highways

M54 to M6 Link Road england
Environmental Statement
Step 2 Tier 1
Sediment Chronic Impact Annual

Receivin Annual Average Cu évlerglge

Road g Water- | soluble Soluble oluble
Outfall/s zn

Catchment course |Acute Acute

WC i .

(W) Iénpact . 'Zmpa“ Sediment |EQS: 1 pg/l —takes

opper Inc Accum- Extensive? Depositi |settlement |into account the M- | EQS:
ulating? " |on Index |needed BAT results from 10.9 pg/l
Table A7
reduction of
dissolved
metals). No
mitigation on
Catchment 9.
gﬁ;‘ls';'i,‘;'tgf “bove|WC /5 3.18 (less than 7.45
Lsing upstream \yc 45 [Pass Pass Pl 5 8 RS LBIng| g o
dowgstream of Saredon M-BAT for WC 4 —| ™
Brook see Table A7)

analysis point

Proposed Catchment 11: Passes chronic sediment, long term EQS, and acute soluble copper. Outfalls to WC 5 with 5.14 pg/l annual
average copper EQS. Less than 13.1 pug/l maximum in Table A7, therefore passes EQS test.

Proposed Catchment 12: Permeable area only, no assessment required.

Proposed Catchment 13: Permeable area only, no assessment required.

Proposed Catchment 14 with mitigation: Passes sediment bound pollutants, acute soluble metals and long term EQS with pond and filter

drains

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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M54 to M6 Link Road
Environmental Statement

3

highways
england

Step 2 Tier 1
Sediment Chronic Impact Annual
Receivin Annual Average Cu gvlerg:ge
Road g Water- | soluble Soluble oluble
Outfall/s zn
Catchment course |Acute Acute
WC i .
(W) Iénpact . 'Zmpa“ Sediment |EQS: 1 pg/l —takes
opper Inc Accum- Extensive? Depositi |settlement |into account the M- | EQS:
ulating? " |on Index |needed BAT results from 10.9 pg/l
Table A7
Mitigation 1: With 5.25 (less than 13.1
wet pond (60% . o
suspended WC 5 new WC5 Pass Pass Yes 4% e (5 & pEES ey 1.08
: outfall c M-BAT for WC 5 —
solids, 40% see Table A7)
dissolved metal)
5.25 (less than 13.1
Mitigation 2: Pond |WC 5 new pg/l is a pass using
and filter drains _ |outfallc | VC©  |[Pass Pass = Yes No 0 na M-BAT for we 5 —| 08

see Table A7)

Proposed Catchment 15 with mitigation: Passes sediment bound pollutants, acute metals and long term EQS with filter drains and new

ditchcourse

Mitigation 1: With
filter drains

wcC 6
existing

WC 6

Pass

Yes

9%

4.71 (less than 42.5
pg/l is a pass using
M-BAT for WC 6 —
see Table A7)

2.04

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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M54 to M6 Link Road
Environmental Statement

3

highways
england

Step 2 Tier 1
Sediment Chronic Impact Annual
Receivin Annual Average Cu gvlerg:ge
Road g Water- | soluble Soluble oluble
Outfall/s zn
Catchment course |Acute Acute
W i .
(WC) Iénpact . 'Zmpa“ Sediment |EQS: 1 pg/l —takes
opper Inc Accum- Extensive? Depositi |settlement |into account the M- | EQS:
ulating? " |on Index |needed BAT results from 10.9 pg/l
Table A7
e . 4.53 (less than 42.5
Mitigation 2: With : .
filter drains and W.C. 6 WC 6 Pass Pass Yes No 48 n/a g1 5 & [PEES Uiy 1.73
. . existing M-BAT for WC 6 —
roadside ditch see Table A7)

Catchment 16 with mitigation: Passes sediment bound pollutants, acute metals and long term EQS with filter drains and additional swales

along slip roads

Mitigation 1: With

existing filter
drains (60%
suspended
solids)

WC 6

WC 6

Pass

Yes

24%

4.82 (less than 42.5
pg/l is a pass using
M-BAT for WC 6 —
see Table A7)

241

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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M54 to M6 Link Road
Environmental Statement

3

england

highways

Step 2 Tier 1
Sediment Chronic Impact Annual
Receivin Annual Average Cu évlerglge
Road g Water- | soluble Soluble oluble
Outfall/s Zn
Catchment course |Acute Acute
WC i .
(WC) Iénpact . 'Zmpa“ Sediment |EQS: 1 pg/l —takes
opper Inc Accum- | . . [Depositi |settlement |into account the M- |EQS:
ulating? " |on Index |needed BAT results from 10.9 pg/l
Table A7
Mitigation 2: With
Filter drains
adding lengths of
Zvn\ﬁ)lZnE:ngﬁtse of 451 (less than 42.5
which drain half|[WC 6 WC 6 Pass Pass Yes No 0 n/a gl I & eEs Leing 1.80

the area of the
catchment (100%
suspended

solids, 25%
dissolved copper)

M-BAT for WC 6 —
see Table A7)

Propose Catchment 17 with mitigation: Passes sediment bound pollutants, acute metals and long term EQS with existing filter drains and
lengths of swale at base of embankment

With Existing
Filter Drains (60%
suspended
solids)

WC 6

WC 6

Pass

Yes

25%

4.83 (less than 42.5
pg/l is a pass using
M-BAT for WC 6 —
see Table A7)

2.46

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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M54 to M6 Link Road
Environmental Statement

3

highways
england

Step 2 Tier 1
Sediment Chronic Impact Annual
Receivin Annual Average Cu évlerglge
Road g Water- | soluble Soluble oluble
Outfall/s zn
Catchment course |Acute Acute
WC i .
(W) Iénpact . 'Zmpa“ Sediment |EQS: 1 pg/l —takes
opper Inc Accum- Extensive? Depositi |settlement |into account the M- | EQS:
ulating? " |on Index |needed BAT results from 10.9 pg/l
Table A7
With Filter drains
and adding
lengths of swale
:%baniarﬁeent of 452 (less than 42.5
which drain half|[WC 6 WC 6 Pass Pass Yes No 0 n/a gl I & eEs Leing 1.84

the area of the
catchment (100%
suspended

solids, 25%
dissolved copper)

M-BAT for WC 6 —
see Table A7)

CUMULATIVE Proposed Catchment 15 + 16 + 17 with mitigation (note that the existing cumulative 15+16+17 acute copper exceedance per

year is 8.2)

With lengths of

swale for

catchments 16

and 17, and

roadside ditch in WC6 WCé
15 (23%

mitigation for

soluble metals)

Pass

Not applicable

5.20 (less than 42.5
pg/l is a pass using
M-BAT for WC 6 —
see Table A7)

3.91

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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highways

M54 to M6 Link Road england
Environmental Statement
Step 2 Tier 1
Sediment Chronic Impact Annual
Receivin Annual Average Cu Avlerg:ge
Road g Water- |soluble  |Soluble Soluble
Outfall/s zn
Catchment course |Acute Acute
wC i .
(W) Iénpact . 'Zmpa“ Sediment |EQS: 1 pg/l —takes
opper Inc Accum- Extensive? Depositi |settlement |into account the M- | EQS:
ulating? " |on Index |needed BAT results from 10.9 pg/l
Table A7
Sensitivity
analysis using 4,937 (less than 42.5
point further : pg/l is a pass using
downstream WC 6 WC 6 Pass Not applicable M-BAT for WC 6 — 3.19
before Saredon see Table A7)
Brook

Note: EQS for acute soluble copper is two exceedances per year only.

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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M54 to M6 Link Road
Environmental Statement

} highways
england

Table A7: M-BAT Results

Road Catchment/s and description of road Watercourse | Maximum dissolved copper

catchment (WC) concentration in the WC for a 1
ug/l Pass Bioavailable Copper
Caoncantratinn

3: M54 J1 wC 1 5.75

4: M54 J1

5: M54 J1 WC 2 5.75

6: A460

7: A460 WC 3 17.8

8: A460

9: A460 WC4 7.45

10: Scheme mainline

11: A460 WC5 13.1

14: Scheme mainline to J11 M6

15: A460 north of J11 M6 WC 6 42.5

16: M6 northbound and western half of J11 M6

17: M6 southbound and eastern half of J11 M6

1: M54 west, wC7 5.75

2: M54 east

Note: Catchments 12 and 13 are permeable only and not included within calculations

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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M54 to M6 Link Road
Environmental Statement

3

highways
england

Table A8: Method C (groundwater) analysis of Road Catchment 3 (WC 1)

Component | Weighting | Property or Source Risk Score Component | Weighted
number Factor Parameter Score Compone
nt Score
1 10 Traffic Flow From traffic data | >50,000 -2 20
<100,000
2 10 Rainfall depth | From rainfall | 740-1060 2 20
(annual data in
average) HEWRAT
3 9,33) 10 Drainage From drainage | >150 3 30
o) area ratio team
)
4 15 Infiltration Receiving WC | Continuous/ 1 15
method estimated to | shallow
have low flow
and thus may
act like a
soakaway
5 20 Unsaturated BHO6 Monitored | Depth to water | 3 60
Zone at 3.52 -3.47 m | table<5m
bgl July / August
2019
6 20 Flow  Type | Mixed: Flow | Mixed fracture | 2 40
(incorporate type from table | and
flow type and | C1.3 in | intergranular
effective HD45/09, dual | flow (e.g.
grain size) permeability medium to
with High matric | coarse sand)
porosity, but low
permeability,
e.g. Sherwood
Sandstone.
7 5 Unsaturated >15% clay | >15% clay | 1 5
Zone Clay | minerals, based | minerals
content on glacial till
overlying the
solid geology
8 5 Organic Organic Carbon | <15% to >1% | 2 10
Carbon is measured at | SOM
1.6% in BHO3 at
> 1.5 m bgl
9 2 |5 Unsaturated | BHO3, at 1.5m | pH<8to>5 |2 10
© zone pH ph 7.9
o
Total Score: 210
Risk Screening Level: Medium
Planning Inspectorate Scheme Ref: TR010054 60
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M54 to M6 Link Road
Environmental Statement

3

highways
england

Table A9: Method C (groundwater) analysis of Road Catchments 8 and 9 (WC 4)

Component | Weighting | Property or | Source Risk Score Component | Weighted
number Factor Parameter Score Component
Score
1 10 Traffic Flow | From traffic data | >50,000 -2 20
<100,000
2 10 Rainfall From rainfall | 740-1060 2 20
depth data in HEWRAT
(annual
average)
3 g 10 Drainage From drainage | >150 3 30
o) area ratio team
n
4 15 Infiltration Receiving WC | Continuous/ 1 15
method estimated to | shallow
have low flow
and thus may act
like a soakaway
5 20 Unsaturated | BH20 Monitored | Depth to| 2 40
Zone at12.8t012.96m | water  table
bgl July / August | <15 mto>5m
2019
6 20 Flow Type | Mixed: Flow type | Mixed fracture | 2 40
(incorporate | from table C1.3 | and
flow type and | in HD45/09, dual | intergranular
effective permeability with | flow (e.0.
grain size) High matric | medium to
porosity, but low | coarse sand)
permeability, e.g.
Sherwood
Sandstone.
7 5 Unsaturated | >15% clay | >15% clay | 1 5
Zone Clay | minerals, based | minerals
content on glacial till
overlying the
solid geology
8 5 Organic Organic Carbon | <15% to >1% | 2 10
Carbon is measured at | SOM
1.6% in BH20 at
> 0.5 m bgl
9 2 |5 Unsaturated | BH20, at 0.5m | pH<8to>5 |2 10
o zone pH pH 7.0
o
Total Score: 190
Risk Screening Level: Medium

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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M54 to M6 Link Road
Environmental Statement

3

highways
england

Table A10 Data used in the assessment of accidental spillage risk

Road Length of Traffic Calculation | Calculation Acceptable standard
Catchment | carriageway | (AADT, Total Totals as a (1in 100 years for
(m) %HGV) Return Period non-sensitive sites
(years)
1 705 51871, 12% 0.0003 2890 YES
2 640 52022, 11% 0.0003 3463 YES
3 1375 29334, 8% 0.005 2161 YES
405 18146, 10%
475 4825, 6%
185 17218, 6%
4 1348 60535, 14% 0.0016 611 YES
771 18146, 10%
610 3987, 9%
160 26491, 7%
175 31832, 7%
350 31332, 7%
5 400 18146, 7% 0.0001 7426 YES
250 4825, 6%
400 3833, 12%
6 220 6 0.000 77091 YES
7 870 6212, 5% 0.0000 54510 YES
8 300 10138, 10% 0.000 37562 YES
90 6212, 11%
25 4966, 8%
9 750 5198, 6 0 41967 YES
770 3801, 4
10 980 58210, 9% 0.0004 2261 YES
330 7777, 5%
360 10730, 7%
11 375 3351, 5% 0 201873 YES
12 No road drainage Not applicable
13 No road drainage Not applicable

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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highways
M54 to M6 Link Road england

Environmental Statement

Table A10 Data used in the assessment of accidental spillage risk - continued

Road Length of Traffic Calculation | Calculation Acceptable standard
Catchment | carriageway | (AADT, Total Totals as a (2 in 100 years for
(m) %HGV) Return Period non-sensitive sites
(years)
14 280 3351, 5% 0.0003 2960 YES
855 29334, 8%
835 28876, 9%
15 500 68926, 10% 0.0002 4043 YES
150 21880, 11%
16 440 11742, 4% 0.0023 443 YES
360 47173, 11%
1200 41945, 23%
300 11796, 13%
17 380 12507, 4% 0.0021 477 YES
1230 40844, 24%
390 45862, 9%
335 11578, 8%
Planning Inspectorate Scheme Ref: TR010054 63
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Annex B: HEWRAT QOutputs

The following screenshots present the HEWRAT assessment calculations, as referenced in
Section 3 of this report.

Individual outfall assessments
Road Catchment 1
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[ | 7 Jowowiioninien

Zive

Rosd rumber M54 [HE Area /DBFO number |

Assessmentnos Non-cumulative sssessment (sinole ouwE Il g
05 and mfemnce of sssessment oointim) | Ezstino 352735 [ Mortrina 1204457

05 and mfemnce of outsll studurs imb | Ezstino 352735 | Mortrina 204457

Cutill number |M54 0 wtbl West Catchment 1 Listofoutials in cumuabe |

Receiuna wasroouss Watercouse 7 | |

EA receiung watr Detiled River Nework D Asse=sor and aiiston DSH

Date ofassessment 06/082019 Version ofassessment [

Nates

Step 1 Runoff Quality T o A = =
Step 1 Runoff Qual A2DT T — | Ciimatic region [ We=0v =] Rainfall site Elmingham SAAR 750w E
) D - » P
Slep2 Riverlmpacls 40y o, cver fiow () Freshwster QS liniss
{Enter zero in Annual Qus Imgermeable road area drained (ha) Bisawsilable dissalved copper (:01) [
tiver fiow box to assess
Step 1 runoff quality Permeable srea draining to outfall {ha) 1273 Bicavailable dissolved zinc (ug/) [=
ond
o Base Flon Index (BF) [ I the dscharge norwitin 1k upstream of a proteced s for sonservapn? =
For dissolved zin only Wiater hardness Hign = =200mq CaCa31 EI For dissolved copper only  Amibient background concentration (gl [En
For sediment impact only  Is there 3 downstresm structur. lake. pond or canal that reduces the velocity within 100m of the point of discharge? e e
= Tier 1 Estimated river width (m) =]
“Tier2 Bed width {m) Manning’s | = Side slope {mim) Leng slope {mim)
Step 3 Miigation e
Arenuaton for solbies - | Setiementol
| SrafassTpion | solbles{ %) | resticed dischame raie (s} | sediments (%)
T | [E = o rricon o] I
T 1 e T T rbicion EIES EBERIE

Proposed Area

E 3 Highways England Water Risk Assessment Tool Verdlon 0.4 Jans 2018
Soluble Sediment - Chronic Impact
€05 - Ammual Acate lmpact
Garper Zine
Zinc
Foad number =3 [HE Area [DEFOnumber |
o umulative i 0 -

(OS oiid refernce of assessmentogint (mi | Easting Tagzras [ Morting 204487

(05 aiid mfernce of outisll stuchue imh | Eastin | Er) | Mortrina (104287

Cutisll rumbar |M 54 O utfll West Catchment 1 oroposed List ofoutials in cumuatve | |

Reneiving WaEOUEE 7 | I

EA receiving waer Deited River Network ID Psescor and ahiation |EH

Dt 06/082015 Version 1

Step 1 Runoff Quality -

nene 80T [_ennanoesoannnmn o] Clmebersgen[wiom i, o] Raifalsie

Step 2 River Impacts. -

Step 2 Riverlmpacts ¢, cver fow (ms) [eaad Freshwater EQS limits:
= | (Enter zer0 in Annual Qus Imgermesble read area drained (ha) Eioausilabla dissolved copper i) =

river fiow box o assess R

Step 1 runaff quality Permeable area draining to outfal (ha) Bioavailable dissolved zine (upl) =

on

e Base Flow Index (BFT) [ Isthe discharge in or within 1 km upstraam of 5 protected site for conseniation?
Fordissolved zingonly ~ Vater hardness ~ For dissalved copper only  Ambient background concantration (1)
For sedimentimpact only  |s there 3 downstream structurs, lake, pond or canal that reduces the velocity within 100m of the peint of discharge? Caazd =
& o __ Estmated river wicth (m)
€ o __  Badwvidth m) =] Manning'sa[_ = ][ = Sideslopefmim) [ - = |  Longslope (mim) [ oo
Step 3 Mitigation

E stimated efiectiwness
Teamenior | Atenustonforsoibls | Setiementor
Brief desoription ‘solibles( %) restnced dischame rate (Is )| sediments { %)
Exisira measures 0 = Mo msticion T 0 1E
Froposes measaes P CIEE
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M54 to M6 Link Road

Environmental Statement

3

highways
england

Road Catchment 2

Existing Area

EQS - Annual Average Concentration

Copper

Zine

Acute Impact

Copper Zine

Settlement needed

1%, proposed = 0%
Sediment depo: i

judged as:
[ 000 |LowFiow el mis

00|,

Acoumulating?

Road number

M54 [HE Area /DBFO number |

Assessment hpe Non-cumulative assessment (single outfall)

08 grid reference o fassessment point (m ) Easting 392740 I Northing 304522

05 grid reference ofoutfal stuchirs (m) Easting 302740 | Northing 304522

Outfall number M54 Outfall East Catchment 2 existing List of outfalls in cumulative |

Receiving valercourse ssessment |

EA receiving vater D etailed River Netvork ID Assessor and affiiaton DSH

Date o fassessmert 06/09/2019 Version ofassessment 1

Notes

Step1 RunoffQuality  \,or  [Gommmsemom | Cimaticregion Rainfall sts [Gomingram aR Tomemy B|

Step 2 River Impacts

(Enter zero in Annual Qs
river flow box to assess
Step 1 runoff quality
anly)

Annual Qg river flow (m/s)
Impermeable road area drained (ha)
Permeable area draining to outfall (ha)

Base Flow Index (BFI)

0008

Freshwater EQS limits:

Bioavailable dissolved copper (ugh)

Bioavailable dissolved zinc (ugl)

Cre

| "= Is the discharge in or within 1 km upstream of a protected site for conservation?

For dissolved zinc only

Water hardness

[ g = >200mg CaCoM

A

For dissolved copper only

Ambient background concentration (ugi)

For sediment impact only
# Tier 1

" Tier 2

Estimated river width {m}

Bed width (m)

[E_] mamingsa[Zm_][ 5

Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

Side slope (mim) [ 0|

[ Hre

Long slope fmim) [ 00507 |

E stimated efectieness
Treatment for ‘Aftenuation for solubles - Sefflement of
Srietdesaiation solubles (%) | restricied discharge rate (Iis ) | sediments( %)
[Existing measures e restiction -1 0 [To
[Proposed measures. 0 e No restiction B 0 [T o

Proposed Area

highw:
§ g

Highways England Water Risk Assessment Tool

Varcion 0.4 June 218

Soluble

Sediment - Chronic Impact

EQS - Answal Avarags

z
ta ir judged arz
[Far | 001 |Lowloutitmts
. T i
Road nurmbar s JHE Ares / DBFO number |
Aszsszsment hoe

08 onid efernoe of assessmentooint (md

Easting

Mo n-cumulsf ve assessment isingle out&l

[hertina

05 oiid refernoe of outill strwdur im

Eastina lzs740

| Qutisll number

| Northing

Rereiving waErouse

M54 Outhll East Catchment 2 proposed List ofoutils in cumulatve
lazsessment
|

|EA receivina water Detailed Fiver Network ID

Base Flow Index (BFT)

A=cescor and afiliaion DEH
[Dsteofassessment 08052019 Version ofassessment 1

Hotes

Step 1_Runoff Quality S )

unofl Sua AADT [(e——— a| Climatic region Rainfall site S s aan zene—v &

Step 7 River Impacts -

Step 2 Riverimpacts .. 5 o, rier fiow (ms) Frashwater EQS limits

[Ememin Annual Qs Impermeszble road area drained (ha) Eicavailable dissolved copper (k) En e

rer W box to assess

Step 1 runoff quality Permeable area draining to outfal (ha) Bicavailable dissolved zinc (ug) =
anly)

l_ |5 the discharge in or within 1 km upstream of 3 protected site for conservation”

For dissolved zinc only

Water hardness

[ink — cnfnma rarnan

=

For dissolved copper only

Ambisnt background concentration (g1}

For sediment impact only

Is thers 3 downstresm structurs. lake, pend or canal fhat reduces the velocity within 100m of the paint of discharge?

-
o

Estimated river width {m)
Bd width (m)

[ Mennings [ = | [©

Dozl [

Sida siope (mim) [ = | Leng slope jmim) [ -]

Step 3 Mitigation

Estimated efieciwness
Trament for AtEnuaton for solubles - Setiementofl
Brizf description solubles{35) resticed dischame raie (15| sedimenks (35)
Exdsting messurss. o Mo resttction -1 o 1E
Prooosed measwes = T iz reaticaon EIEE T
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highways
M54 to M6 Link Road england

Environmental Statement

Cumulative catchments 1 and 2 Existing

EQ@S - Annual Average i Acute Impact
Copper Zinc
Copper Zinc Settlement needed = 47 %,
Step 2 Sediment depo:
Accumulating?
Step 3
Road number M54 | HE Area / DBFO number |
Assessment bpe Cumlative assessment including sediments (outfalls within 100m) -
05 giid reference o fassessment point (m) Easting 392740 [MHorthing 304522
05 grid reference o foutfall structure (m) Easting | | Morthing
Outall umber M54 Outfall : Catchments 1 and 2 Existing List ofoutfalls in cumulative l 3 |
: assessment
Re caiving vatercourse Watercourse 7 I
EA receiving vater D etailed River Netvork D Assessor and affliation DSH
Date ofassessment 09/09/2019 Version of 1
Notes
Step 1 Runoff Quality . -
AADT [F=1000% -] Climatic region Rainfall site [ Birmingham (SAAR 750mm) -]
Siep 7 River Impacts
Annual Qg river flow (m?/s) 0006 Freshwater EQS limits
(Enter zero in Annual Qg: Impermeable road area drained (ha) Bioavailable dissolved copper (Lg/l) ol
river flow box to assess
Step 1 runoff quality Permeable area draining to outfall (ha) Bioavailable dissolved zinc (ugh) o
only)
Base Flow Index (BFI) Is the discharge in or within 1 km upstream of a protected site for conservation? [o
For dissolved zinc only Water hardness [ +ign = >200mg csCOB EIE For dissolved copper only  Ambient background concentration (ugi)
For sediment impact only  Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge? o
* Tier 1 Estimated river width (m)
" Tier 2 Bed width (m) [=] manningsn[ 27 ][ o Side siope (mim) [ 0° | Long slope (mim) [ 0007 |
Step 3 gation -
E stimated sfectieness
Treatment for Attenuation for solubles - Seftlement of
Briafdssaintion solubles (%) | resticted discharge rate (Iis ) | sediments ( %)
[Existing measures ) T No restrction EIENE IE
[Proposed measures I] No restiction EiIEEE g

Cumulative catchments 1 and 2 Proposed

.’ :nlglamm"‘ Highways England Water Risk Assessment Tool Wercion 2.0.4 Juna 2018

Soluble Sediment - Chronic Impact

EQS - Amswal Avarags i

Road number [use | HE Area / DBFOmumber |

Assessmenthos Curmuis five ssessment incliding sediments (outfslls within 100m hd
0S and efernce of assessment ooint iml Easting | 357740 | Northina 304522

05 ard refernce of outill structur i Easting | | Morthing

| Qutill number M54 0uthll : Catchments 1 and 2 Procosed List ofoutile in cumuatve i 2 |

[FReeiving wakrourse |Watercuurse7 jaesessment |

| EA receiving waiter Detiled Fiver Network ID | Assessor and afiliafion DSH

| Date ofassecsment |[|91'E|9Q[|1B Version ofassessment i

Nates

Step 1 Runoff Quality

AADT [ «~—4nn nnn =1 Climatic region [ was mem nm. 7| Rainfall site Dimminaham 0 AAD TCAmmt _T|
Step 2 River impacts - - —
Anrasal Cls iver fiow (mitis) Freshwater EQS limits:
= [_Emeﬁr;a:]inAnnuaJ Qas Impermesble road srea drained (ha) Do Bicavailable dissolved copper (g =
river v box 1o assess
Step 1 runaff quality Fermeable area draining to outial (ha) Bioavailable dissolved zinc (ugl) =
only)

Base Flow Index (BFT) [ Isthe discharge in or within 1 km upsiream of a protected site for consendation?

For dissolved zinc only Water hardness [bimn - cnnnme rarnan =) [ For dissolved copper only  Ambiant backpround concantration (gf)

For sediment impact only |5 there 3 downstream structure, lake, pond or canal that reduces the velocity within 100m of the paint of discharge? Cae=d =

® - __  Estimated river width m]

Bad width [m) [= ] Mamingsa[ -~ |[ = Side slope (mim) [ - |  Lengslope fmim) [ o]

Sten 3 Mitlaafion Estmated efecieness
Treatmant for Atenuaton for solubles - Setfzmentof
Eri=f d=scription solubles [ ) resticied dischamerae (s )|  sediments (%)
Exizing measures 0 [T Mo e clion -7 o HE
Frocosed measuwes n I Ho resttesen ST~ [
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highways
M54 to M6 Link Road england

Environmental Statement

Road Catchment 3

Existing Area

EQS - Annual Average Ci
Copper Zine

Acute Impact

Capper Zine Settlement needed = 93 %, proposed = 0 %
Sediment depaosition for th
Accumulating?

Step 2

Step 3

Road number M54/M8 Link road [HE Area /DBFO number

Assessment bpe Non-cumulative asssssment (single outfall) -
DS grid reference o fassessment point (m ) 393410 [Horthing 304709

05 gnd reference o foutfall stucture (m) [Horthing |_

Outfall number \Watercourse 1 Catchment 3 List of outfalls in cumulative | |

Receiving vatercourse \Watercourse 1 ssessment [ I

EA receiving vater D etailed River Netvork D Assessor and affiiaton DsH

Date o fassessment 06/09/2019 Version of assessment 1

Notes

Step1 Runoff Quality .,y [somsems coom 5] Climatic region Rainfall site [ Bimingram (S4AR 750mem) |
Step 2 River Impacts

Annual Qs river flow (ms) Freshwater EQS fimits:

(Enterzero in Annual Qy: Impermeable road area drained (ha) Bioavailable dissalved copper (ug/l) o
river flow box to assess

Step 1 runeff quality Permeable area draining to outfall (ha) Bioavailable dissolved zinc (ugfl) [o
only)

Base Flow Index (BFI) | = Is the discharge in or within 1 km upstream of a protected site for conservafion?

For dissolved zinc only Water hardness Figh = 200mg CaCG3 RN For dissolved copper only

For sediment impact only

Ambient background conceniration (ugf)

Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge? [

% Tier 1 Estimated river width (m) |
 Tier 2 Bed width (m) [ 7] Manningsn[ 257 ][0 Side slope (mim) [ 05 | Longslope (mim) [ 100 |

2tep 5 Mitigation
Step 3 M n E stimated effectiveness
Treatment for “Aftenuation for sollbles - Setlement of
Briefdescrintion solubles (%) restiicted discharge rate (15 ) | sediments ( %)
[Existing measures o Mo resti ction EIENE IE
|Proposed measures 0 No resti ction EIERE 1E
"“m'ﬁla"‘”,.d"'" Highways England Water Risk Assessment Tool Varcion 204 Juns 2018
Soluble Sediment - Chronic Impact
Acate
Cupper = d
[Fer | ##1 |Lontim et
8 Ter et -
Road rumber [M54M6 Link mad | HE Area | DEFOnumber |
Assessment s No n-cumulative sssessment (sinals outE Il hd
O and mfzene of assecsment point imd Eazsting 293410 | Northina 304709
05 and efsrne of outsl sruce im Ezsting | | Morhing
[OutEll rumber Watercourse 1 NewOuthll Catchment 3 List ofoutile in cumdztive |
[Fecshing wakrouss Watsroourse 1 pesessment ]
[EA receiing waer Detiled River NetworkID) A=se=sor and afiiation DSH
| Cste ofassessment 108/092019 Version ofassessment 1
Notes
Etepl Burstuz BA0T [ _cnonnn s cannnnn 7] Cimatcregion wiom no. 7]  Rainfsllste . P YTr———— |
Step 2 River Impacts -
Step 2 Wiverlmpacts ). ) (o, river flow (ms) Frashwater EQS limits:
B [_Ememin Annual Qs Imgermeable road area drained (ha) Dom Eicavailable dissolved copper (sg1) =
river i DOX 10 355855
Step 1 runaff quality Permeable area draining to outfall (ha) Bicavaiiable dissalved zinc (up) [=
onl
o Base Flow Index (BFT) = Is the discharge in or within 1 km upstream of @ protected site for consenation?
For dissolved zinc only Water hardness [Gicn - cmnne e rornan =] [ For dissolved copper only  Amibiznt background concentration (4g1)
For sedimentimpact only s there a downstream structure, lake. pond or canal that reduces the velocity within 100m of the paint of discharge? T =
& o __  Estimated river width {m) ]
. Bedwidin (m) =] Mamning'sa[ - = | [ = Side stope (mim) [ - |  Longslops (mim) [ o]
Step 2 Mitigati - -
on Estmated slectierass
Trament for AtErustonforsolbles - | Seffiementof
Hriel desripton solibles( %) |resticed dischame ra(ls) | sediments (%)
Exising measures O = T rion 7 O IE
Prooosed measues e T
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} highways
M54 to M6 Link Road

england
Environmental Statement

Road Catchment 4

Proposed Area (new road)

oy Highways England Water Risk Assessment Tool Vercion 2.04 Juns 2518

Soluble

Sediment - Chronic Impact

Zinc

Foad rumber ME4ME Link road [ HE Ar=s | DEFGrumber |

Assessment hoe Non-cumulafive assessment (single out&I >
OF gnid mizmnce of assessment ogint fmi Eastina |3944oo [ Mortina 304770

05 wiid rfzrnce of outil sTucuR: im Easting 1 | Merthing

Outill number Watercourse 2 NewOutfll Catchment 4 List ofoutile in cumuafive |

Feceiving wakrmurse, \Watercourse 2 jpssessment |

EA receiving water Detiled River Network ID Assessor and afilisfion DSH

Daite ofassessment 08082019 Version of assessment 1

Nates

Step 1 Runoff Quality

ARDT

[~4nnnn ana ocnnnn -1 Climatic region Rainfall site

Dimminmhnm 0 &AM TCAmmt 7|
Step 2 River Impacts

Annual Qs river flow (mis)

Freshwster EQS limits:
{Enter 2ra in Annual Qs
river fiow bax 1o 3ssess

Step 1 runoff quality Permeable area draining to outfall (ha)
onl
v Base Flow Index (BFT}

Imgermeakle road ares drained (ha) Bicavaiable dissolved copper (ug) O+

Bioavaiable dissalved zinc (upl) e
% Is the discharge in o within 1 km upstraam of a protected site for consenvation?

For dissolvad zinc only Water hardness [bime — cnAnec manman =] For dissolved coppar only

Ambient background concantration (gl

[IYE Ny

For sedimentimpact only  |s there 3 downstream structure. lake. pond or canal that reduces the velocity within 100m of the peint of discharge?

[ Estimated river width (m) [ae ]

€ o __ Bedwidth [m) =] Maningsn[ - o= [

Side slope (mim) [~ = | Lengslope {mim) [ oo

Step 3 Mitigation

Estmated efeciveness
Tratment for Atenuaton for solubles - Setzmentof
Brief deswiption solubles | ) resticed dischamerae (Us )| sediments (%)
Exdsfing measures

o 1T W reastcion = o HE
Procosed measwes 1

oo N P

Cumulative Assessments

Road Catchments 3+4 Proposed

en'gw”‘ Highways England Water Risk Assessment Tool Werclon 2.0.4 Juns 2018
Soluble Sediment - Chronic Impact
EQS - Aunual Avarags C i Acuts lmpact
mritims fur thir rits ir jud. d
’:’:'L.. flaw Yol mér

Road number |M54M8 Link mad | FE Area (DEFO number |

Assessmenthos Cumuia five 3ssescment excluding sediments {outElls between 100m and Tkm soarf hd

05 ond mfemnce of assessment ooint(mb Essting 353410 [Nertina 304705

C5 ond méemnce of outsll stucue im Esstina | | Nerthina

Cutisll rumber \Watercourse 1 Cumuatve Catchment 3 and 4 | List ofoutsls in cumiste |

Receiving wakrouss [Watercourse 1 [esessment |

EA r=ceiving waer Deiled River Network D Assessor and aflliaiion DSH

Cate ofassessment 106/092019 Version ofassessment 1

Notes

Step 1 Runoff Guality A

£l unoft Liua AADT [—_cnnnn ond —annnnn__ =] Climate region [ s e nee 7] Rainfall sits Dimmimmbam 0480 TeAmms 7]
Step 2 River Impacts . A, P
Anrsal Qus river fiow (mi) Freshwater EQS limits:

b (Enterzers inAnnusl Qe Imosmisatle road rea drained (i) [cand Bioavailatle dissalved copper (ugf) B

river n box to assess

Step 1 runaff quality Fermeable area draining to outfzll (ha) Bioavailable dissolved zinc (upl) [=

on

" Base Flow Index (BFT) = Is the discharge in or within 1 km upstresm of a protected site for conservation?
For dissalved zinc only Water hardness [ v ennneororman ][ For dissolved copperonly  Ambient background concentration {ug)
For sedimentimpact only |5 there 3 downstream structure, lake, pand or canal that reducas the velocity within 100m of the peint of discharge? Coed =
%+ Estmatedriver widtn (m) [
7+ Bedwidth{m) =1 Manning'sn[ -~~~ | [ = Side slope (mim) [~ - | Long slope (mim) [ -]
Step 3 Mitigati
= Haaton E simated efeciveness
Treatmentfor Atienuaton for solubles - Setiementof
Brief de=aription solibles( %) |resticed dischamerai Uz} | sediments (%)
Exishing measur= o e oo resticion N 1E
Freonsed mesares n 1] o resmicion EIE ]
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highways
M54 to M6 Link Road england

Environmental Statement

Road Catchment 5

Proposed Area (new road)

EQS - Annual Average Concentration Acute Impact
Copper Zine e ]
Copper Zinc
Step 2 Sediment deposil
Accumulating?

Step 3

Road number MS4/ME Link road [HE Area /DBFO number |
tpe Non-cumulat nt (single outfall) -

05 grid reference o fassessment point (m) Easting 394210 [Morthing @4907
05 grid reference o foutfall structure (m} Easting | Horthing
Outfall umber Watercourse 2 New Outfall Catchment § List of outfalis in cumulative |
Re ceving vatercourse \Watercourse 2 ssessment |
EA receiving water D etailed River Netvark ID Assessor and affilation DsH
Date ofassessment 06/09/2019 Wersion of 1
Notes

Step 1 Runoff Quality

AADT [ $10,000 and <50,008 -l Glimatic region Rainfall site Birmingham (SAAR 750mm)

Step 2 River Impacts

Annual Q. river flow (m/s) 0003 Freshwater EQS limits:
(Enter zero in Annual Qg: Impermeable road area drained (ha) Bioavailable dissolved copper (ugfl) ol
river flow box to assess
Step 1 runoff quality Permeable area draining to outfall (ha) Bioavailable dissolved zinc (ug/) o
only)
Base Flow Index (BFI) ["2 I the discharge in or within 1 km upstream of a protected site for conssrvation? B
For dissolved zinc only Water hardness [[Héah = >200mg CacO2 — For dissolved copperonly  Ambient background concentration (1g/)
For sediment impact only I there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge? [o
& Tier 1 Estimated river width {m)
" Tier2 Bed width (m) [F ] mamningsn[ 257 || o Side siope (mim) [ 0° | Longslope (mim) [ 007 |

E stimated effectiveness

Treatment or Aftenuation for solubles - Seftlement of
Brietdescrintion solubles (%) | restictd discharge rate (Iis ) | sediments ( %)

[Exisfing measures o Tt No restiction EIERE I

[Proposed measures il o restiaton Bl DEIE

Road Catchment 6

No HEWRAT required as traffic below 10,000 AADT. Used traffic band >10,000 -
<50,000 for conservative assessment

EQS - Annual Average Concentr: Acute Impact
Copper Zinc
Accumulating? Low How Vel mis
i =2
Road number A460 | HE Area / DBF O number |
e Naon-cumulative nt (single outfall) -

05 grid reference ofa oint (m) Easting | [Morthing
05 grid referenca o foutfall stuctire (m) Easting | | Morthing
Outfall umber catchment 6 List of outfalls in cumulative |
Re ceiving watercourse watercourse 2 assessment |
EA receiving vater D etailed River Netvark I Assessor and affiiaton
Date ofassessment 15/11/2019 Version ofassessment
Notes

Step 1 Runoff Quality

AADT [ 10,000 and <50,000 -

Rainfall site Bimingham (SAAR Todrm)

Step 7 River Impacts

Annual Q river flow (mis) Freshwater EQS limits:

(Enter zero in Annual Qs Impermeable road area drained (ha) Bioavailable dissolved copper (1g/l) B
river flow box to assess

Step 1 runoff quality Permeable area draining to outfall (ha) Bioavailable dissolved zine (ug/)

anly)

Base Flow Index (BFI) [ "2 1= the discharge in or within 1 km upstream of a protected site for consarvation? B
For dissolved zinc only Water hardness Figh = >200mg CaCOt LI | For dissolved copper only  Ambient background concentration (ugfl)
For sediment impactonly s there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge? [o

“ Tier 1 Estimated river width (m)
“ Tier 2 Bed width (m) [Z] mamningsn[ 25 |[ o Side slope (m/m) [ 02 | Longslops (m/m) [ 200 |

E stimated effectiveness

Treatment for Attenuation for solubles - Setlement of
Brief description solubles [ %) restricted discharge rate (Iis ) | sediments ( %)

[Existing measures 0 o restiction EIENE I

[Proposed measures 0 Mo restiiction ~| [] g
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M54 to M6 Link Road
Environmental Statement

3

highways
england

Cumulative Catchments 5+ 6

EQS - Annual Average Concentration

Step 3

Copper Zine

Acute Impact

Copper Zine

Sediment deposition For this si

Accumulating? Law Hlow el mis
) e

is judged as:

Road number

MS54/M8 Link road

[HE Area / DBFO number

Assessment hype

Cumlative assessment excluding sediments (outfalls between 100m and 1km apart)

05 grid reference of t Easting [384210 [Northing 304807

05 grid reference oot struchire (m Easting [ Northing

Outfall number Watercourse 2 New Outfall C atchment 5 and 6| List of outfalls in cumulative |
Receiving watercourse ‘Watercourse 2 assassment [
EA receiving vater D etailed River Netvor D

Assessor and affiaton

DSH

Date o

08/09/2019

Version of assessment

Notes

Step 1 Runoff Quality

AADT [ =10.000and <20,000

Rainfall site

Birmingham (SAAR T50mm)

Step 7 River Impacts

(Enter zero in Annual Qg:
river flow box to assess
Step 1 runoff quality
only)

Annual Qu; river flow (m?/s)
Impermeable road area drained (ha)
Permeable area draining to outfall (ha)

Base Flow Index (BFI)

Freshwater EQS limits:

Bioavailable dissolved copper (ug/l)

Bioavailable dissolved zinc (ugh)

Gre
G0

|2 15 the discharge in or within 1 km upstream of a protected site for conservation?

For dissolved zinc only

Water hardness [ +oah = >200mg caCozt

A

For dissolved copper only

Ambient background concentration (ug)

For sediment impact only

Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

Estimated river width (m)

Bed width (m)

[ wanmingsn7 |7

Sids slops (mm) [T |

= A

Long slope (m/m)

E stimated efiectiveness

Treatment for Aftenuation for solubles - Setlement of
Brictdesginion solubles (%) | resticied discharge rate (lis ) | sediments( %)

[Existing measures 0 [To Na restiction EIE [To

[Proposed measures 0 g N restiction EIE [Jo
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highways
M54 to M6 Link Road england

Environmental Statement

Road Catchment 7 Existing

No HEWRAT required as traffic below 10,000 AADT. Used traffic band >10,000 - <50,000
for conservative assessment

ES - Annual Average i Acute Impact
Copper Zinc

Copper Zino Settlement needed = 63 %, proposed = 0%
Sediment deposition for this site is judged as:

Accumulating? [Yes 03| Low flow Vel mts
Extensive? Yes 264 .Depn;itinn\r\dex

Step 2

Step 3

Road number A4B0 [ HE Area /DBFO number |

Assessment bpe Non-cumulative assessment (single outfall) -
0S anid reference of () Easting 394240 [Horthing 304990

05 grid reference o foutiall stucture (m) Easting | | Horthing

Qutfall number Catchment 7 List of outfalls in cumulative | |

Receving vatercourse WWatercourse 3 [ I

EA 1= ceiving viater D etailed River Netvork I Assessor and affliaton DSH AECOM

Date o fassessment 23/01/2020 Version of assessment 1

Notes

Step 1 Runoff Quality

AADT =40 00N 2nd <A0 NON - Climatic region Rainfall site [(Riminnham (S84 R 7a0mm) <]

Step Z River Impacis

AUl Qs river flow (m/s) Freshwater EQS limits:
(Enter zero in Annual Qy; Impermeable road area drained (ha) Bioavailable dissclved copper (ug/) [
fiver flow box to assess
Step 1 runoff quality Permeable area draining fo outfall (ha) Bioavailable dissolved zinc (ugd) o
only)
Base Flow Index (BFI) ["= 15 the discharge in or within 1 km upstream of a prolected site for conservation? E [o
For dissolved zinc only Water hardness [(Hinh = =200mn carman <[ For dissolved copper only  Ambient background congentratian (g/) —

For sediment impact only s fhere a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

e

¥ iA.  Estimated river width (m)

£ i Bedwidth (m) [=] mManningsn[ 17 | [ Side siope (m/m) [ 1 = |  Lengslope (mim)

Estimated efiective ness

Treatment for Aftenuation for soluples - Settiement of
Briefdescription solubles (%) | resticied discharge rate (15 ) | sediments { %)

[Exising measures o No restaction EIENE [To

|Proposed measures n Mo restiction - n T~

Road Catchment 7 Proposed

Highways England Water Risk Assessment Tool Warslon 204 Juse 2018

Acuns lmpact
Fint -
- Extuarirat
Road rumber M54-M8 Link [ € Ares | DBFO rurber |
Aas ess ment tyoe Nom-cumulative assessment (sincle outfall) J
OF orid referance of ooint (m) Essting [maze0 | Mortrirg 4900
O rid reference of sutfal sirusture i Essting | | Nextrere
Duafal rumbar Catchwmart 7
Feceiving water coune Waercourse 3
A receving water Detsled River Network 1D Assessor and of filation DSM
Date of sssassmant |ossoarzo1a Version of s aes smen 1
Hetes

Pm AADT [ #0000 <0000 = Chimatic ragicn | Warm Oy | Raintall ste [ Bemircham (SAAR T50m |

Anussl Qs rivar Sow (ms) [aea3 Frastwater EQS limits:
(Entar zare in Annusl Q. It road ares drained (he) T8 Bicavailable dissched copper (ug) [ i
Fhas low bt 10 aasass
Step 1 runcl quality only) Permesble srea draining fo cutis! (ha) L Bicavilsbie dissohved sne (ugT) ,—.:‘ i_

Basa Flow Ingax (BFT) o= [ 15 the discharge in or within 1 km upstrese of & probected site for consanvation [ A=
For dissolved zino onty ‘Waber hardness [[¥4an = »208ma Catint A For dissolved copper only  Ambient Background censartration (1) = [l
o ' by isthares structans, laks, pond of canal that reduces th veiocity within 100m of the point of dscharge™? el

 Tier 1 Estimated rivar width (m) 1

 Tiee 2 Bed width {m) Manning's n | Sice slope (mim) Long slope {mim) |

Estimates affecthantss
Trestment for Atteruation for sohbhes - Settierent of
Bend caac btion sokbles (%) [restricted decharge rate | 13 | | sedmerts ( %]
Exiating s res [ = o rmecion El
|Freocied mams e o W o E|

Road Catchment 8 Existing

Planning Inspectorate Scheme Ref: TR010054 71
Application Document Ref: TR010054/APP/6.3



M54 to M6 Link Road
Environmental Statement

} highways
england

Road Catchment 8 Proposed

§ Pighwars Highways England Wates Risk Assessment Tool Version 104 June 2013
Soluble Sediment - Chronic Impact
EQT - Answall Average Acwte lmpact
gl Zime
Sadimant depesition for this site is jsdged as:
Ascumalating” E_
9l Extensive®

Road menber Laaso | HE Ares  DBFO rumber |
Aas ess maent tyoe N (single outfal) L]
©F crid refererce of assessmert pont im) Essting [ [Herthing
|0 orid rebererce of outial siructure im) Essting | | Meething ~
usfall number Catchment § Lstof cutfals in cumulaivg |
FRecewing water coune Watercourss 3 |5 55 ment I
EA rectiving water Detaded River Network 1D A8 50 and afflation [y AECOM
Date of assessmare 087122018 Version of s sessmant
Motes
|m AADT 10,000 ard <50.000 -l CEmatic region | Warm Doy ] Rairviall s2e [ Bt (SAAR 750w =l

STep 2 Bact Ancwual Qus rives Sow (mis) = Frashwater EQS limits

(Enter zare in Annusl Qo Imparmasie road area drained (ha) [aa7e Bloavadatie dissched copper (gl 1 =

river flow box to assess

Stap 1 runclt quality oriy) Pasrnaable srea draining to outfsl (he) | arm Biosvadatip Ssscheed znc (ugl) 1] f_

Base Flow Index (BFI)

i

[ #ah = ~200ma cacoos ar-

I8 the cischaeges in o within 1 km upstrasm of 8 protected site for consanmion?

Ambient background concentration (ugT) e

~ar

For dissobved rinc only Winter hardrass Fer dissolved copper only

For sediment impact only Is there & downstresm structure. lake, pond or cansl that reduces the velocity within 100m of the poirt of discharge™

=
e e

= Tier 1 Essmated river width (m)

Side slops [mim) Long siope {mim)

Tier 2 Bed withth {m)

Estimated effectveness
Atteruation foe 5okl - Satthernat ol
restricted dscharge rate | I3 ) | sedments (%)

‘ el casariction

[Edtrememues

| Propamed memures

Cumulative Catchments 7 + 8

Acute Impact

EGS - Annual Average Concentration
Copper Zinc

Settlement needed = 67 3, proposed = 0 %
Sediment deposition For this judged as:
Low How Yel mis.

Copper Zino

Step 2
Accumulating?

Extensive? ADeposition Index

Step 3
Road number M54-M6 Link [HE Area /DBFO number |

Assessment hpe Cumulative assessment including sediments (outfalls within 100m) -
05 grid reference ofassessment point (m) Easting [394240 [Morthing Mgu

05 grid reference o foulfall strucure (m) Easting | Horthing

Outfall number Catchment 7 and 8 List ofoutfalls in cumulative |

Re caiving vatercourss Wacrcowrse 3 assessment i

EA receiving vater D etailed River Netvork ID Assessor and affiiaton DSH

Date 09/09/2019 Version of 1

Notes

Step1 Runoff Quality 0 [>10.000 =0 50,000 =] Climatic region Rainfall site [ Bimingham (544R TE0mm) -

Step 7 River Impacts

Annual Q,; river flow (m?/s) Freshwaler EQS limils

cCre
Ces Mo

Is the discharge in or within 1 km upstream of a protected site for conservation?

(Enter zero in Annual Q.
tiver flow box to assess
Step 1 runoff quality
only)

Impermeable road area drained (ha) Bioavailable dissolved copper (ugfl)

Permeable area draining to cutfall (ha) Bioavailable dissclved zinc {ugh)

Base Flow Index (BFI)

Water hardness

For dissolved zinc only [ +ean = >200mg Cacom BN For dissolved copper only  Ambient background concentration (ugA)

Ce_Fle

For sediment impact only  Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

= Tier 1 Estimated river width (m) D
 Tier 2 Bed width (m) [5] mamningsn[ 207 |[ o Side siope (mim) [ 0° | Long slope (mim) [ 00007 |
E stimated efisctivensss
Treatment for Attenuation for Solubles - Setlemert of
Brisfdesaription solubles (%) | restricted discharge rate (I )| sediments %)
[Existing measures o e restiction EIENE [To
[Proposed measures I o resion Bl DI

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3



M54 to M6 Link Road

Environmental Statement

3

highways
england

Road Catchment 9 Existing

EQS - Annual Average C:

Step 2

Step 3

Copper Zinc

Acute Impact

Copper Zine

Settlement needed = 54 %, proposed = 0 %
Sediment depo: F judged as:
Lowlow Vel mis

Accumulating?
i o

Road number

M54 Northbound

| HE Area / DBFO number

[
hoe No a mert (single outfall) -
05 arid reference ofassessment point (m) Easting | [Horthing
03 arid reference o foulfall stucture (m} Easting | | Horthing
Outfall umber Catchment 9 List of outfalis in_cumulative |
Receiving vatercourse Watercourse 4 assessment i

EA receiving water D etailed River Network ID

Assessor and affliation

DSH AECOM
Date ofassessment 23/01/2020 Version of 1
Nokes
Step 1 Runoff Quality ,
AADT [ =10 nnn and <&n ann Climatic region Rainfall site

Rimminaham (SAA R 760mm)\

Step 2 River Impacts

(Enter zero in Annual Qu.
river flow box to assess
Step 1 runoff quality
only)

Annual Qu river flow (m/s)
Impermeable road area drained (ha)
Permeable area draining to outfall (ha)

Base Flow Index (BFI)

n nn4

Freshwater EQS limits:

Bioavailable dissolved copper (ugh)

Bioavailable dissolved zinc (ugh)

|
=

["2 s the discharge in or within 1 km upstream of a protected site for conservation?

For dissolved zinc only

Water hardness

[ Hinh = =200ma Ccacman

=

For dissolved copper only

Ambient background concentration (ugA)

For sediment impact only

Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

& orian

A

Estimated river width (m)

Bed width (m)

=] mammngsn[ 207 [

Side slope (m/m) [ & |

Lang slope (mim) [ 1 nnol

E stimated effectiveness
Treatment for Aftenuation for sollbles - Settiement of
Sristassaription solubles (%) | resticied discharge rate (Is ) | sediments (%)
[Existing measures o ITo Wo restiction EIERE IE
[Froposed measures P T B n -

Road Catchment 9: Proposed :

EQS - Annual Average Cq

Step 2

Step 3

Copper Zinc

Acute Impact

Copper Zinc

Settlement needed = 56 ¢, proposed = 03
Sediment deposition For this site is judged as:
Accumulating?

Lo How Yel mis

[ves | 224 |nepositionindex

Extensive?

Road number

A460 | HE Area { DBF O number |
Assessment pe Non-cumulative assessment (single outfall)
0S grid reference o fassessment point (m) Easting [Morthing
05 grid reference o foutfall structire (m) Easting | | Morthing
Outfall numger catchment 8 List ofoutfalls in_cumulative |
Receiving watercourse E=roa asssssment I

EA recgiving water D etailed River Network ID

Assessor and affliation

Date ofassessment 15/11/2019 Version of

Motes

Step 1 Runoff Quality ,

Step 1 Runoff Qual ADT  [mmmacmmm Sl Climatic region Rainfall site [ Bimingram (888R 750rm)

Step 2 River Impacts

(Enter zero in Annual @,
fiver flow box to assess
Step 1 runoff quality
only)

Annual Qg river flow (m/s)
Impermeable road area drained (ha)
Permeable area draining to outfall (ha)

Base Flow Index (BF1)

Freshwater EQS limits:

Bioavailable dissclved copper (Lo/l)

Bioavailable dissolved zinc (o)

| —

=

["= 1s the discharge in or within 1 km upstream of a prolected site for conservation?

For dissolved zinc only

Water hardness [ Hiah =>200mg Caco

M For dissolved copper only

Ambient background concentration (ug/)

For sediment impact only

Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

« Tier 1 Estimated river width (m)

 Tier 2 Bed width (m}

L= ]

[ mamingsa57 ][5

Side siope (mim) [ 07|

=M=

Lang slope (mim) [ 55507 |

Step 3 Mitigation

E stimated effectiveness

Treatment for Attenuation for solubles -

Briefdescription

solubles (%) | restictd discharge rate (Iis )

Seftiement of
sediments ( %)

[Existing measures

0

|Proposed measures

1E o restacion B
] e Mo restiction EIE)

IHE
o [fe_]

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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M54 to M6 Link Road
Environmental Statement

} highways
england

Road Catchment 10: Proposed

EQS - Annual Average Ce

Step 2

Copper

Zine

Acute Impact

Copper Zine

Accumulating?

Eztensive? Deposition Index
Step 3

Road number MS4 M8 Link Road [ HE Area {DBFO number

hssessment we Non-cumulative assessment (single outfall) -

05 arid reference o fassessmentpoint (m ) Easting 395170 [Horthina 206270

05 und reference o fotial structure (m) Easting | Horthing

Outtall number Watercourse 4 new outfal: catchment 10 List ofoutfals in cumulative: |

Receiving Watercourse 4 |

EA receiving vater D etalled River Netvork Assessor and affiiation DsH

Date of 09/09/2019 ‘Version of assessment 1

Notes

Step 1 Runoff Qual AsDT [ =sn non and c1onnon___= Climatic region Rainfall site Rirminnham (QAA R 750mm)

Step 2 River Impacts

(Enter zero in Annual Qg
river flow box to assess
Step 1 runoff quality
only)

Annual Qe river flow (m*/s)

Impermeable road area drained (ha)

Permeable area draining to outfall (ha)

Base Flow Index (BFI)

Freshwater EQS limits:

Bioavailable dissolved capper (Lgi)

Bioavailable dissolved zinc (ugh)

-1
-

[ 0 Isthe discharge in or within 1 km upstream of a protected site for conservation?

Ca=dle

For dissolved zinc only

Water hardness

[ Hinh = =900mn Carman <[

For dissolved copper only

Ambient background concentration (ug/l)

-

For sediment impact only

% Ti~. Estimated river width (m)

" Ti~e Bedwidth (m)

= mamingsn[ 07 ][5

Is there a downsiream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

Side slope (m/m) [ ~. |  Longslope (mim) [ 11|

Chasll T

E stimated

Treatment for

Briefdescription

Aftenuation for solubles -

solubles (%) | restricied discharge rate (s ) | sediments ( %)

Setlement of

[Existing measures

o restiction ~[]o Jo

[Propased measures

IEl
T | Teren B

IE
o ]

Cumulative catchments 9 + 10: Proposed

EQS - Annual Average Ce

Copper

Zinc

Acute Impact

Copper Zine
Step 2 Sediment deposition For judged as:
Accumulating? Low flow el mis
Extensive? Deposition Index
Step 3
toad number M54-M6 Link Road [HE Area { DEFO number |
\ssessment hpe Cumulative assessment excluding sediments (outfalls between 100m and 1km apart)
S grid reference ofassessmentpoint (m) Easting 395170 Northing 306270
1S grid reference o foutfall structure (m) Easting | Mo thing

Jutfall number

Watercourse 4 new outfall: catchment 9 and 10 | Listofoutfals in cumulative

lecelving watercourse

Wvatercourse 4

A receiving water D etailed Ri

iver Netwo i ID

Assessor and affliation

DSH

iate ofassessment 09/09/2019 Version of assessment il

lotes

Step 1 Runoff Quality -

Step 1 Runoff Gual ADT [ mamesme 00w Climatic region Rainfall site [[Bimingram (SAAR 720mm)

Step 7 River Impacls

(Enter zero in Annual Qg:
river flow box fo assess
Step 1 runoff quality
only)

Annual Qs river flow (m/s)

Impermeable road area drained (ha)

Permeable area draining to outfall (ha)

Base Flow Index (BFI)

0001

Freshwater EQS limits.

Bioavailable dissolved copper (ugfl}

Bioavailable dissolved zin (ugh)

[l
=

[ = s the discharge in or within 1 km upstream of a protected site for conservation?

[ Mo

For dissolved zinc only

Water hardness

High = >200mg CaCO31 - ]_

For dissolved copper only  Ambient background concentration (g}

For sediment impact only

Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

& Tie Estimated river width (m) =

 Tier 2 Bed width (m)

[T wanningsa[ 7[5

Side slope mim) [ 7= |

=_HEre

Long slope (m/m) 9000 |

Step 3 Mitigation

E stimated effectivene ss

Briefdescrintion

Treatment for Attenuation for solubles -

solubles (%) | restricted discharge rate (15 )

Seftlement of
sediments ( %)

[Existing measures

|Proposed measures

[T [teremam EE
NE o rectreion EIE

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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M54 to M6 Link Road
Environmental Statement

3

Road Catchment 11: Existing

)',‘,',g,':nwd"\'s Highways England Water Risk Assessment Tool Version 204 June 2013
Soluble Sediment - Chronic Impact
EQS - Annual Average C ‘Acute Impact

highways
england

Copper Zino
Sediment depo: i te is judged as:
Accumulating! [ 001 |Lowtiow velmis

i 68 |D

Road number A460 [HE Avea /DBFO number |

Assessment hpe Non-cumulative assessment (sinale outfally 3

05 orid reference ofassessment point (m) Easfing [Morthing

0S arid reference ofoutfal structure (m) Easting | | Horthing

Outfall number catchment 10 Listofoutfals in cumultive |

Recaving vatercourss [watercourse 5 pssessmer I

EAreceiving vater Detailed River N etvork 0 Assessor and afiliation

Date of 15/11/2019 Version of

Notes

Step 1 Runoff Quality

AADT ~10.000 el =50.000 | Climatic region Rainfal site Birmingham (SAAR TE0mm) -]

Step 2 River Impacts

(Enter zere in Annual gy
river flow box lo sssess
Step 1 runoff quality

Annual Qgs river flow (m¥s)
Impermesble road sres drained (ha)

Fermeable sre= draining to outfall (he)

anly)

Base Flow Index (BF1)

["2 s the discharge in or within 1 km upstresm of a protected site for conservation?

Frashwater EQS limits
Biosvailsble dissalved copper (ug!l)

Biosvailsble dissalved zinc (g

[
[as ][0

CEEE

For dissolved zinc only Water hardn

ess

[ igh = >200mg cacom

A

For dissolved copper only

Ambient background concentration (ug/l)

Cr

For sediment impact only
® Tier1

" Tier2

Estimated river width (m)

Bed width

{m)

[E] wenung=n[3_ ][5

I there & downstraam structure, lake. pond or canal that reduces the velocity within 100m of the point of discharge?

Side slope (mim) [ 22|

[ Hfe

Long slope {mim) [0 |

Step 3 Mitigation

Esfimated effectiveness.

Treatment br Attenuation for solubles Settement of

Briefdescrption solubles (%) | restricied discharoe rate ( Us )| sediments { %)
[Exisiing measures o [o Mo resticton Bl B IE
[Proposed measures T ] Mo restocton EIEE CEEIE

Road Catchment 11: Proposed

) highways Highways England Water Risk Assessment Tool Varslon 204 Juna 2018
Soluble Sediment - Chronic Impact
EQS - Asawal Arerage Acate Impact
Copper Zin w1

Step 2

Copper Zinc

Sediment deposi

Accumalating?

Receiving watercourse

(Watercourse 5

Exten: 7
Step 3
Road number | A480 HE Area / DBFO number
Aszesz ment type Non-: (single outfall}
S grid reference of assessment paint (m) Essting [zes170 [Northing [a08zr0
O3 grid reference of outfs|l structurs (m) Essting | [ Northing [
‘Outfsll number (WC § Existing Qutfall List of outfall in cumulative |

[ss s es5 ment

EA receiving water Detailed River Network ID

Assessor and sffiliation

HI AECOM

Date of assessment

08/12/2018

Version of a5 sessment

Notes

Step 1 Runoff Quality

AADT

>10,000 ard 50,000

Climatic ragion

War?

-] Rainfell site

Birminghiam (SAARTS0mm)

5§| 7 River mpacts

(Enter zero in Annusl Oz
river flow box o assess
Step 1 runoff qusiity anly}

Annusl Qs river flow ()
Impermesble rosd sres drsined fhs)
Permesble area draining to outfall (ha)

Base Flow Index (BFI)

[
[EH)

| ot

Freshwster EQS limits
Bioavsilable dissalved copper (ugll)

Bioavsilable dissolved zinc {ugll)

= [T Is the discharge in or within 1 km upsiream of a protected site for conservation?

For dissolved zinc only Wister hardness.

[ tiah = ~200ma cacoan

ar

For dissolved copper only

Ambient background concentration (ugil)

For sediment impact only
® Tier 1

" Tier 2

Estimated river width (m)

Bed widih (m)

o

[ Memingsn[707 [T

Is there a downsiream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

Side slope (mim)

e ar

Long slope {mim)

Step 3 Mitigation

Estimated effectiveness
Treatment for Attenuation for solbles - | Settlement of
Brief desaription solbles [ %) frestricted discharge rate ( Us ) | sediments ( %)
[ Existing measures [ = Narencia BIENE o
|Propesed measures [ = Maresacian AT e I

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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M54 to M6 Link Road
Environmental Statement

} highways
england

Road Catchment 12 No HEWRAT required as embankment drainage only.
Road Catchment 13 No HEWRAT required as embankment drainage only.

Road Catchment 14 : Proposed Area (new road)

highways Highways England Water Risk Assessment Tool Version 204 June 2015

Soluble

Sediment - Chronic Impact

EQS - Asanal Average Concestration

Copper

Step 2

Zinc

Acate Inpact

Copper Zinc

Settlement neede.

64 %, proposed =0 %
Sedimeat dep e i judged as:

Acc ing? [ 0.01 |Lowflow Yelmis
Extensive? Yes | 215 | Depocitionlndex

Receiving watercourse

[Watercourse § - Latherford Brook

Stap 3

Road numer M54-M8 Link Road | HE Aves / DBFO rumber

s ess ment type Non- (single outfall}

OF grid reference of assessmert paint (m) Easting [aos2a0 [Northing [20eze0

OS grid reference of cutfsll structure (ml Easting [ [ Morthing

Outfall number \Watercourse 5 new Qutfall C: Catchment 14 List of cutfalls in cumulative \

225 ess ment

i Tier 1 Estimated river width (m) 25

EA recalving water Detalled River Netwerk 1D Assessar and sifilation HJ AECOM
Dste of assessment 09/12/2018 Version of sssessment 1
Notes
Step 1 _Runoff Quality
AADT | »=50000and <100000 d Climatic region | Warm Dry - Rainfall site Birmingham (SAAR 750mem) j
Siep 7 River Impacts , .
Annual Qus river flaw (ms) [ Frashwater EQS limits:
(Enter zero in Annusl Qsy Impermesble road ares drsined (hs) 3462 Biosvsilable dissolved copper {ug/l) 1 =
river flow box to sssess
Step 1 runoff quality anly) Permesble area draining to outfall (hs) | 32 Biosvsilable dissolved zinc {ug) ws [
Base Flow Index (BFI) [ [ Isthe discharge in or within 1 km upsiream of s protected site for conservation? CREIE
For dissolved zinc only Wster herdness [ t8ah = =200mq cacaan Eln For dissolved copper only  Ambient background concentration (ug/l) E m
For sediment impact only s thare & downstresm structure, lzke, pand or canal that reduces the velacity within 100m of the paint of discharge? wo .| [F

 Tier 2 Bed width (m) Manning's n [= Side slope (mim) Long slope (mim)
Step 3 Mitigation
Estimated effectieness
Trestment for ‘Atenustion for solubles - Sattlement of
Briet des o ipion solubles [ %) |restricted discharge rate | s ) | sediments { %)
[Existing mems e E EIEEE =
[Proposed messuras 3 ElIERE =

Planning Inspectorate Scheme Ref: TR010054

Application Document Ref:

TRO10054/APP/6.3
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M54 to M6 Link Road
Environmental Statement

} highways
england

Road Catchment 15 A460
Existing Area

highways Highways England Water Risk Assessment Tool

Varsion 20.4 Juns 2013

Soluble

Sediment - Chronic Impact

Arerage Conceatr:

Copper Zinc

Acate Impact

Copper Zinc Sentlement needed = 51%, proposed =0 %
Step 2 at deposition F judged as:
g? o Flow Yel iz
apacition Index
Step 3
Road number 4480 north of J11 M3 HE Ares | DBFO number
Pos ess ment type N i (single outfal)
OS wid reference of assessment point (m) Easting B [ Herthing [r07220
OS grid reference of outfall structure (m) Easting | | Herthing
Outfall number Watercourse 8: Catchment 14 Existing List of cutfalls in cumulstive T
Recelving wetercouse s ess ment |
EA receiving water Detailed River Network 1D Assessor and sffiliation DSH
Dste of assessment 09/09/201% Wersion of &5 sessment 1
Nates
Step 1 Runoff Quality
AROT [ -l Climatic ragion Rainfsll site Brmingarm (SAART S0mer -

Step 7 River Impacis

Annusl Qys river flow (m¥ls)

802

Freshwater EQS limits:

(Enter zeroin Annual Qo Impermesble road ares drsined (hs) 1268 Biosvailable dissolved copper (ugll) 1 =
rivar flow box to assess
Step 1 runch quality anly) Permaable area draining to outfall (he) | oose Biosvsilsble dissolved zinc ug/) EnE

Base Flow Index (BFI) s [T s the discharge in or within 1 km upstream of a protected site for conservation? W L[5
For dissolved zinc only Water hardness | Hiah = =200ma CaCOM d — For dissolved copper only  Ambient background concantratian {ugl) ] —
For sedimentimpactonly |5 there & downstream structure. lake, pond or canal that reduces the velocity within 100m of the point of discharge? CEElE

" Tier 1 Estimsted river widtt 1

 Tier 2 Bed width {m) Manning’s n = Side slope (mim) Leng slope (m/m)

Siep 3 Mifigafion

Brief desaription

[ Eisting mesuras

Estimated effectiveness
Treatment for Attenuation for solubles - Settlement of
solubles [ %) |restricted discharge fate ( s ) | sediments (%)

[Proposed mess ures

N

Proposed Area

_’ ghways Highways England Water Risk Assessment Tool Varslan 204 Juns 2018
Soluble Sediment - Chronic Impact
EQS - Asnnal Average Concentration Acuts Impact
Copper Zinc
Copper Zinc 63X, proposed =0 %
Swp2 = judged 3z
[ 0.02 |Low flow Val mic
| 322 | Depocition Index
Step 3
Fload number 2460 north of J11 MB HE Ares | DBFO number |
a5 a5 ment type Non- (single outfall}
S rid reference of assessment point (m) Easting [z95885 [ Northing [o7220
S grid reference of outfal structure m) Easting [ [Merthing
Outfall numeer [Watercourse 6. Cstchment 15 Proposed List of cutfalls in cumuistive T
Recaiving wslercouse Watercourse & Jrss essment |
EA receiving water Detalled River Network D) Assessor and affiiation Hu AECOM
Date of assessment 09/12/2019 Version of asses sment 1
Notes

Step 1 Runoff Quality

AADT | ==s00002nd 100000

Climatic ragion

Rainfall site Birmingham (SAAR7 S0me)

Step Z River Impacts

Annual Qys river flaw (m¥s)

0002

Freshwater EQS limits:

Brief des oription

[Exiting messwres

(Enter zera in Annusl Qo Impermesble road ares drained (ha) 2 Biosvsilable dissolved copper (ug/l) 1 [
river flow box to sssess
Step 1 runoff quality only) Farmesble sres draining to outfall {hs) | oreE Bioavailable dissolved zinc (ugll) [E) =
Base Flow Index (BFI) [ [ Is the discharge in or within 1 km upstream of s protected site for conservation? w L[5
For dissolved zinc only Water hardness [ t8ah = =200mq cacaan El For dissolved copper only  Ambient beckground concentrafion (ug/l) ad m
For sediment impact only Is there & downstresm structure, lske, pond or cansl thst reduces the velocity within 100m of the point of discharge? B
® Tier 1 Estimated river width {m) 1
" Tier 2 Bed width {m) Manning’s n = Side slope (m/m) Long slope (mim)
Step 3 Mitigation

Estimated effectieness

Treatment for ‘Attenustion for solubles - Settlement of
solubles [ %) |restricted discharge rate ( s ) | sediments { %)

0 Mo ressician | [l

[Proposed mess s

[ = Yo res ickan ElERE e

Planning Inspectorate Scheme Ref: TR010054

Application Document Ref: TR010054/AP

P/6.3
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M54 to M6 Link Road
Environmental Statement

highways

en

Road Catchment 16

Existing Area

)NM

ergland Highways England Water Risk Assessment Tool

Varalon 204 June 2013

Soluble

Sediment - Chronic lmpact

E@T - Ansasl Average

Zine

Acate lmpuct

Gopper Zinc

Settlement aeeded = 79 T, proposed = 0 %

Sedimast deposition for this site ic fudged 3o

For sediment impact only

= Tier 1

Tier 2

Estirnated river width (m) i

Bad width (m)

[T Marviegan[ 77 [T

I3 there 8 downatraam structure, lake. pond or canal that reduces the velocity within 100m of the point of discharge”

Accamalating?
Exteasive?
Road number 200 [ 1€ Arsa 1 0BFO murber |
Aa3.3 ment type Non-cumulative assessment (single outfal
OF arid reference of 333e33mant point im) Easting 295087 Nerthing 0752
OF orid reference of oufall structure (m) Eastrg MNertnina
Outfall number M8 Northbound Outfall, 18 existing | Lot of cutfals in cumulative |
Recehing walerooue Watarcourse 8 23 o5 mant |
EA receiving water Detaded River Network ID Basesar and sffisation osH
Dats of sssassmant eroarzo18 Version of s sessmant 1
MNotes
IMMQM AADT [ #10.08 et <50.000 -l ClimaBo region | Warm Drv -] Rainfal site Birmincharn (SAAR T50mm =
Annual Qs river Sow () w00z Freshwater ECS limits:
(Enter zaro in Annusl gy Impermesble road ares drained (ha) 8 Bioavaiable dissolved copper (ug1) T =
river flow box {0 assess .
Step 1 runcf quality only) Farmeable srea draining to outfall (ha) | 2wma Bioavailabie dissolved zine (ugT) (EE] ~=
Base Flow Index (BFI) [257 [T 1sthe discharge in or within 1 km upstream of a protected site for conservation w | [T
For dissolved zine only Water Roedrass ICEE Bl For dissolved copperonly  Ambient background concentration (g} ] —

= ar

Side slope (mim) Long slopa (m/m)

[ Siep 3 Mitigation

timated effectheness

Treatment for Attenuation for schbles - Settiernent of
Briaf descriction sohibies (%) [resticted decharge rate [ Vs ) | sedimerts (%)
Exntg emus v = v EIEED —
Froposed memues O o remsician E| 0

Proposed Area

highways Highways England Water Risk Assessment Tool

Verslon 204 June 2013

Soluble

Sediment - Chionic Impact

mal Average

Step 2

Acute

Copper Zinc

Settlement nceded = 4 %, proposed = 0 X

Deposition Index

Step 3
Road number M5 Northbound [ HE Area { DEFG number |

s ess ment trpe. Hon- i (single outfal)

©S orid reference of sssessment paint (m) Essting [zae87 [ Morthing [z07282

©F rid reference of outfall structurs (m) Essting [ Nerthing

Outfall number MB Morthbound Outfall, Catchment 16 List of outfallk in cumulstive ‘

Fecsiving walercouse

\Watercourse &

|sss es= ment

EA receiving water Detsiled River Network |0

Assessor end sffilistion

HI AECOM

Base Flow Index (BFI)

[ [ s the discharge in or within 1 km upstream of & protected site for conservation?

Date of assessment 09/12/2019 Version of sssessment 1
Notes
Step 1_Runoff Quality
AADT [7+10,000 wwt <5000 -l Climstic ragion | Warm Dry ] Rainfsll st Bemimghiarn (SAARTS0mm)
Step 7 River Impacts 3
Annusl Qg river flow (m¥s) [ Freshwater EQS limits:
(Enter zero in Annusl Qee Impermesble road area drained (ha) ars Bioavailable dissalved copper (ugl) 1 =
river flow box to sssess
Step 1 runcff quality only} Parmeable ares draining to cutfall (he) \ LI Bioavailable dissalved zine {pg/l) s =

For dissolved zinc only

Wuster hardness

[ ian = ~200ma cacons B

For dissolved copper only

Ambient background concentration {ugl)

For sediment impact only
* Tier 1

 Tier 2

Estimated river width (m) T

Bed width (m)

T Memingsa[57 [7]

Is there & downsiream structure, lake, pond o canal that reduces the velocity within 100m of the paint of dischargs?

medr

Side slop (mim) Long slope (mim)

Brief description

[ Exdsting mess ures

Estimated sffecthensss

Trestment for Attenuation for solubles -
solubles { %) [restricted discharge rete { Us )

Settlement of
sediments { %)

e o rmwcian ElE

[

[=

[Procmsed mesures

[T [ Elg

[

ES
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M54 to M6 Link Road
Environmental Statement

3

highways
england

Road Catchment 17
Existing Area

’ L‘J,g‘m“‘ Highways England Water Risk Assessment Tool Varslon 204 June 2013
Soluble Sediment - Chronic Impact
E@S - Asnwal Average Concentration Acute Impact
Copper Zinc
GCopper Zinc Settlement necded = 82 X, proposed = 0 3
Step 2 Sedimeat deposition for thi dged as:
Ac. ing? [ 0.02 |Lowflow Velmic
Exten. | 542 | Deposition Index
Step 3
Road number [ [ HE Ares / DBFO rumber |
Pss ess ment type Non- (single outfall) B
OS grid reference of assessment paint (m) Essting = [ Morthing [207188
OS grid reference of cutfall structure {m) Essting | Morthing
Outfall number M6 Southbound: Catchment 17 existing List of cutfall in cumulstive w717
Receiving water ourse, Watercourse 8 [pes s ment
EA receiving water Detailed River Network 1D Assessor and affiliation HI_AECOM
Dste of sssessment 09/12/2019 Version of a5 sessment 1

MNotes

|Tten 1 Runoff Quality

AADT [ +10.000 = <50.000

Climatic region =

Rainfall site

Bierninfram (SAAR 7 S0men)

Siep 7 River Impacis

(Enter zero in Annusi Qe
river flow box o sssess
Step 1 runoff quality only)

Annusl Qs river flow (mls)

Impermesbie road sres drained (ha)

Parmesbie ares draining to outfall

Base Flow Index (BFI)

(hs} |

Freshwater EQS limits:

Bioavsilsble dissalved copper (ug/l)

Bioavsilable dissolved zin (ugll)

e
s =

Is the discharge in or within 1 km upstream of s protacted site for consarvation?

For dissolved zinc only

Water hardness

[ tiah=~200ma cacO3t

For dissolved copper only

Ambient background consentration (ug/l)

For sediment impact only

Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

 Tier 1

" Tier 2 Bed width (m)

Estimated river width (m)

—

Manning’s n =]

Side slope (mim)

e A

—

Long slope (mim)

Estimated effectiveness

Brief desoription

Treatment for
solubles [ %)

Attenuation for solubles -
restricted discharge rate ( Us )

Settlement of
sediments { %)

[ Existing measwres

Bl

| Froposed meesures

EIERD

Proposed Area

_, gy Highways England Water Risk Assessment Tool Version 204 June 2015
Soluble Sediment - Chronic Impact
ERS - Anmnal Arcrage Conceatration Acute lmpact
Copper Zinc

Step 2

Copper Zinc

i
Lo flow Vel miz

| 842 | Depocition Index

Step 3

Aoad number ME Southbound HE Area / DEFQ number

Ass ess ment voe Hon- ive (single outfall)

OS grid reference of assessment point {m) Easting [2e52e0 [ Northing [207 182

OS grid reference of outfsll structire {m) Easting [Nerthing [

Outfall number M8 Southbound: Catchment 17 propos=d List of outfals in cumulative 43717 |
Receiving watercourse \Watercourse 8 |ass es3 ment ‘
EA receiving water Detsiled Rives Network 1D Feses s and sifilistion HI AECOM

Date of sssessment 09/12/2019 Version of sssessment 1

Notes

|Tten 1_Runofi Quality

AADT

[[~10.680 ot <3000

A

Climstic ragion

Rainfall site

Birmingham (SAAR7S0mem)

Siep 7 River Impacis

(Enter zer in Annusl Qs
river flow box fo assess
Step 1 runoff quslity only}

Annusl Qus river flow (ms)

Impermesbie road srea drained (ha)

Permesble ares draining to outfall (ha)

Base Flow Index (BFI)

0002
1384

| s1e

T

Freshwster EQS limits:

Bioavailsble dissalved copper (ugh)

Bioavsilsble dissolved zinc (ug/l)

—
=

Is the discharge in or within 1 km upstream of s protected site for conservation?

For dissolved zinc only

WWater hardness

[ = >200mq cacoas

A

For dissolved copper only

Ambient background concentration {ugll}

For sediment impact only

Is there 3 downstream structure, lzke, pond or canal thet reduces the velocity within 100m of the point of discharge?

e ar

 Tier 1 Estimated river width (m) 1
" Tier 2 Bed widih (m) Manning's n Bl Side slope (mim) Long slope (mim)
Step 3 Mitigation -
Estimated effectieness
Trestment fer ‘Aftenuation for solubles - Sattlement of
Briet des o intion solubles (%) |restricted discharge rate{ s ) | sediments { %)

[Existing messur=s

|Fropcsed measuras

Planning Inspectorate Scheme Ref: TR010054
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highways
M54 to M6 Link Road england

Environmental Statement

Cumulative Road Catchments 15,16 and 17 — existing

EQS - Annual Average i Acute Impact
Copper Zinc
Step 2 Sediment deposition for this site is judged as:
Accumulating? Low flaw Vel mis
Extensive? Deposition Index:
Step 3
Road number A4 60/ME [HE Area/ DBFO number |
Assessment bpe Cumulative assessment excluding sediments (outfalls between 100m and 1km apart) -
0S grid reference o fassessmentpoint (m) Easting 395560 Northing 307169
0S grid reference o foutfall stucture (m) Easting | | Northing
Outfall umber Catchment 15 16 17 Existing List of outfalls in cumulative 14 15 [18
Receiving vatercourse \Watercourse 6 |
EA receiving water D etailed River Network ID Assessor and afiliation DSH
Date pfassessment 09/09/2019 Version of assessment 1
Notes

Step 1 Runoff Quality

AaDT 5=50,000 2nd <100,.00 B Climatic region Rainfall site [ Birmingham (s#AR T50mm) Bl

Step 2 River Impacts

Annual O river flow (m*/s) Freshwater EQS limits:

(Enter zero in Annual Q,. Impermeable road area drained (ha) Bioavailable dissolved copper (ugfl) O lo
river flow box 1o assess
Step 1 runoff quality Permeable area draining to outfall fia) Bioavailable dissolved zinc (ugf}

only)

Base Flow Index (BF1)

|72 s the discharge in or within 1 km upstream of a protected site for conservation? o
For dissolved zinc only Water hardness High = >200mg CaCO3 I For dissolved copperonly  Ambient background concentration (ug/)

For sedimentimpactonly s there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

& Tier 1 Esfimated fiver wit (m) ]
& Tier 2 Bed width (m) [E] wanningsn[ 5 ][ 5

E stimated
Treatment or ‘AMtznuation or Solubles — Setiement of
Sriefdesmision solubles (%) | resticied discharge rate (s ) [ sediments ( %)
[Existing measres. o IE) Mo restiction I
[Proposed measures o HE o resticion [T o

Cumulative Road Catchments 15,16 and 17 — Proposed With Scheme

EQS - Annual Average C i Acute Impact
Copper Zine
Step 2 Sediment deposition for this site is judged as:
Accumulating? Low How Wel mis
i o

Step 3
Road number A460/ME | HE Area /DBFO number |
Assessment hpe Cumuiative assessment excluding sediments (outfalls between 100m and 1km apart) =
05 grid reference o point m) Easting 395560 [Morthing 307168
05 grid reference o foutfal structure (m) Easting | [Horthing
Outfall number Catchment 15 16 17 Proposed List of outfalls in cumulative n 15 [16
Receiving watercourse Watercourse 6 |
EA receiving water D etailed River Netvork I Assessor and afiliaton DSH
Date ofassessment 09/09/2019 Version of assessment 1
Notes.

Step T Runoff Quality

AADT [ >=20.00 =nd <100.00 - Climatic region Rainfall site [(irmingham (SAAR: 720mm)

Step 7 River Impacts

Annual Q. river flow (ms) Freshwater EQS fimits:

(Enter zero in Annual @, Impemeable road area drained (ha) Bioavailable dissolved copper (ug/l) o fe
fiver flow box to assess

Step 1 runoff quality Permeable area draining to outfall (ha) Bioavailable dissolved zinc (ugh) [o
only)

Base Flow Index (BFI)

Is the discharge in or within 1 km upstream of a protected site for conservation? &
For dissolved zinc only Water hardness Figh = >200mg CaCO BN For dissolved copper only  Ambient background concentration (ugfl} [

For sediment impactonly  Is there a dovnstream structure, lake,

d or canal that reduces the velocity within 100m of the point of discharge? [ T=]o
Tie Estimated river width (m) 1
7 Tier 2 Bed width (m) [F] manningsn[557|[ 0 Side slope (m/m) [0° | Long slope (mim) [0 |

E stimated efiectiveness

Treatment for ‘Attenuation for solubles - Setlemert of
Sristaesciption solubles (%) | restricted discharge rate (s )| sediments (%)

[Existing measures 0 Mo restiction EEE []o

[Proposed measures 0 No restiction -l [T o

Planning Inspectorate Scheme Ref: TR010054 80
Application Document Ref: TR010054/APP/6.3



M54 to M6 Link Road
Environmental Statement

} highways
england

HEWRAT Screenshots with Mitigation solutions

Cumulative Road Catchments 1 + 2: with existing Filter Drains

| B highwas Highways England Water Risk Assessment Tool

Vercion 2.0.4 June 2018

Soluble

Sediment - Chronic Impact

EQS - Annwal Average i

ir fndaad ar:

ousFlau ol mér

Diparitian nd
Road numiber [nss J HE Area / DEFO number |
Assessmenthos Cumua ive 3ssessment incliding sediments (outtslls within 100m)
O and mf=Ence of sssessmentooint m Essting | Northing 304523
CE anid rmiemnce of outall stucure imt Essting | Nerthina
| Cutisll number |_M5-|D utfall : C 1and 2 Prooosed List ofoutill in cumuistive il 2 |
[Fecsiing wakrmoums | 7 |
| EA receiving water Detiled River NetworkID Assessor and afliaton DSH
| Date of sssessment ||]9r|]ag|]19 Version of zssessment 1
Notes
Step 1 Runoff Quality o o
E—— #80T [ _annnnn =1  Cimaticregion wuraem nm. v]  Rainfallsie B inmhnm (€ A AN TEAmm
Step 7 River Impacts -
Step 2 Rwerlmpacts .o, river fow (mis) | Freshwater EQ limits:
B [Eme';mzav:ain Annusal Qas Impermeable road area drained (ha) [mad Bicavailable dissolved copper (gl 0=
rver nbox to 3ssess
Step 1 runaff quality Permeable area draining to outfal (ha) Bioavailable dissolved zinc (ug) =
on
" Ease Flow Index (BFT) [© 1= the discharge in or within 1 km upstraam of a protectad site for consenvation?
For dissolved zinc only Water hardness [Wick — <70~ rarnan =1 l_ For dissoived copper only  Ambient background concentration (g}

For sediment impact only Iz there 3 downstresm structure. Iake. pond or canal that reduces the velocity within

100m of the paint of discharge?

Cozd =

& o __  Estimated iver width {m)
€ o Bedwidth {m) [ Maaningsa[ - -~ | [= Sidestope (mim) [~ = |  Longslope imim) [ oo
Step 3 Miigation Estmated sfecteness
Tramentfor AtEnustion for solubles - | Setfementaf
Briaf sz=cription solbles( %) |resticed dischamerae (Us)|  sediments (%)
Existing measures. o B NG reswiciicn -7 o NE
Fropozad measres i Exiaten e P o ramcin T e 1T

Sensitivity analysis using downstream assessment location upstream of River Penk

EQS - Annual Average Coneentration
Copper Zinc

Step 2

Acute Impact

Copper Zine

F
Acoumulating? [Yes .

Sediment depo:

judged as:
Low flow Vel mis

[[Hinh = =200 caroan_=| [

Eatensive? No 34 IDeposition Index
Step 3
Road number 54 [HE Area/DBFQ number |
Assessment hoe Cumulative including hin 100m) -
OS and reference o fassessment poirt (m) Easting 392740 [Notthing 304522
05 ond reference ofoutil stuchure (m) Easting | Notthina
Outfall number M54 Cutfall - Catchments 1 and 2 Proposed List of outfalls in cumulative I 2 |
Rece hing walercourss \Watercourse 7 ssessment ]
EA rece iing water D etalled River Network D) ssessor and affiiaton DsH
Date ofassessment 09/08/2019 Version of assessment 1
lotes,
Step 1 Runoff Quality _
AADT [ >=1nn non -1 Climatic region [ \Marm Dre = | Rainfall site Rirminnham (QAAR 7&50mm\ |
Step 7 River Impacis
Annual Qg river flow (m?/s) Freshwater EQS limits:
(Enter zero in Annual Q,. Impermeable road area drained (ha) Bioavailable dissolved copper (ug/l} oo
river flow box to assess
Step 1 runoff quality Permeable area draining ta outfall (ha) Bioavailable dissolved zinc (ugh) 1 B
only)
Base Flow Index (BFI) [0 1s the discharge in or within 1 km upstream of a protected site for conservation? E [o
For dissolved zinc only Water hardness

For dissolved copper only

Ambient backgreund eoncentration (ug)

For sediment impact only
& i, Estimated river width (m)

£ orimw  Bedwidth (m) [5 ] manning's

Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

o[ nn7 ][0 Side slope (m/m) [ 1 = |  Longslope (mim) [ (o)

o

Step 3 Mitigation

E stimated effectiveness

Briefdescrintion

Treatment or ‘Aftenuation for solubles -
solubles (%) | restricted discharge rate (I )

Setlement of
sediments ( %)

[Exisina measures o

Wo restiction HEE

0

[Proposed measures With Exxisting Filter

B}
N LT N

[T o
en [ ]
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} highways
M54 to M6 Link Road

england
Environmental Statement

Road Catchment 3:
Step 1: with Wet Pond

EQS - Annual Average Ci Acute Impact
Copper Zine
Copper Zine
Stap 2 Sediment deposi
Accumulating? [ 001 JLowtiowvelmis
Extensive? Deposition Index
Step 3
Road number M54/M86 Link road [HE Area { DBFO number |
Assessment hoe Non-cumulative assessment (single outfally -
05 and reference ofassessment poirt (m ) Easting [as3410 [Herthing 304708
05 ard reference ofoutfall stucture (m) Easting | Horthing
Outfall number \Watercourse 1 New Qutfall Catchment 3 List of outfalls in cumulative |
Recelving watercourse \Watercourse 1 |
EA re ceiving water D etailed River Network ID Assessor and affliaton DsH
Date o 06/09/2018 Version of 1
Hots
Step 1 Runoff Quality i
Step 1 Runoff Qual e <] Cimaticregion Rainfallsite [ Bimingram (584R o) |
Step 7 River Impacts B .
Annual Qg river flow (m?/s) [ Freshwater EQS limits:
(Enter zero in Annual Q. Impermeable road area drained (ha) Bioavailable dissolved copper (uall) O lo
tiver flow box to assess
Step 1 runoff quality Permeable area draining to outfall (ha) Bioavailable dissolved zinc (ughl) [o
only)
Base Flow Index (BFI) ["C" Is the discharge in or within 1 km upstream of a protected site for conservation? o
For di zinc only ater hardn [ +ian = >200mg CaCOU — For dissolved copper only  Ambient background concentration (Lgh)
For sediment impact only  Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge? [
= Tier 1 Estimated river width {m) [
 Tier2 Bed width (m) [T wmamingsn[ 257 ][ Side slope (mim) [ = | Long slope (mim) [ 0o |
E stimated eflectivenzss.
Treatment for ‘Attenuation for solubles - Setlem et of
Briafdesaription solubles (%) | restricled discharge rate (lis ) | sediments { %)
[Exising measures 0 Mo resticion EIENE IE
[Proosed measures Wit wet Aienustion P ond within design 40 No restiction | I

Step 2, added short length of swale (using half mitigation for swale)

EQS - Annual Average Concentration Acute Impact
Copper Zinc
Step 2 Sediment depo: s site is judged as:
Accumulating? [ 000 | Low flow el mis
Estensive? Mo | 0 |Depositionindes
Step 3
Road number M54/M6 Link road [HE Area/DBFO number |
Assessment hoe Non-cumulative asssssment (single outfall} -
0S grid reference o fassessment point (m ) Easting 393410 INUI’"‘IW 304709
05 ond reference ofo utfal stucture (m} Eastina | Northing
Outfall number Vatercourse 1 New Outfall Catchment 3 List of outfalls in cumulative |
Receiving se Watercourse 1 I
EA receiving water D etailed River Network ID Assessor and affiiation D SH
Date ofassessment 06/09/2019 Version of assessment 1
Nots
Step T Runoff Quality _
AADT 550,000 and <100,000 - Climatic region Rainfal site [[Bimingram (8AAR T50mm)
Step 7 River Impacis i N .
e iver Impacts Annual Qg river flow (m#/s) Freshwaler EQS limits:
(Enter zero in Annual Q= Impermeable road area drained (ha) Bioavailable dissalved copper (1g/) [
iver flow box to assess
Step 1 runoff quality Permeable area draining to outfall (ha) Bioavailable dissolved zinc (ugh) [o
only)
Base Flow Index (BFI) [ "= I the discharge in or within 1 km upstream of a profected site for conservation?
For dissolved zinc only Water hardness Figh = > 200mg CaCOM EIN For dissolved copper only  Ambient background concentration (ugh)
For sediment impact only  Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge? B
= Tier 1 Estimated river width (m) [
©Tier2  Bed widh (m) [ Manningsn[ 07 [ o Side slope (mim) [= | Long slope (m/m) [T 0|

E stimated
Treatment for Attenuation for solubles - Setlement of
Fr P —— solubles (%) | restricted discharge rate (s ) | sediments ( %)
[Existing measures o o restiction o IE
|Proposed measures. ‘With wet Aftenustion Fond within design and length swale 65 1] No restiction w ||

Planning Inspectorate Scheme Ref: TR010054
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M54 to M6 Link Road

Environmental Statement

} highways
england

Road Catchment
Step 1, with HVS

4.

Copper

Step 2

Step 3

Zine

Copper Zinc

Sertlement needed =
Sediment depos
Accumulating?

2 32, proposed = 40 %

Eatensive? Deposition index

Road number

M54/M6 Link road

| HE Area / DBFO number |
Assessmert bpe Non-cumulat nt (single outfall) =
05 grid reference o fassessment poirt (m) Easting [394400 [ Mo thing @4770
0S grid reference o foufall structure (m) Easting | Northing
Outfa l number Watercourse 1 New Outfall C atchment 4 List of outfalls in cumulative

Recsiving watercourss

Watercourse 1

e ssment

EA receiving water D etailed River Network ID

(Enter zero in Annual Qu.
river flow box to assess
Step 1 runoff quality
only)

Impermeable road area drained (ha)
Permeable area draining to outfall (ha)

Base Flow Index (BFI)

Bioavailable dissclved copper (ug/)

Bioavailable dissclved zinc (ugf)

Assessor and affiiafion DSH
Date ofassessment 27/11/2018 Version of assessment 1
Notes
Step T Runoff Quality . . y 5
2ADT 10,000 303 <20,000 - Climatic region Rainfall site [ Birmingham (S4AR T50mm)
Step 7 River Impacts . B =
Annual Qg river flow (mifs) 0001 Freshwater EQS limits:

s
=

| & Is the discharge in or within 1 km upstream of a prolected site for conservation?

ENEID

For dissolved zinc only Water hardness

[ High = >200mg CaCO3M

Ei

For dissolved copper only

Ambient background concentration (1g/)

—

For sediment impact only

Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

Ce_Fle

= Tier 1 Estimated river width (m) o
~ Tier 2 Bed width (m) [= ] mamingsn[ 57 |[ o Side slope (im) [ ©© | Long slope {mm) [0 |
E stimated effectiveness
Treatment for Attenuation for solubles - Setlement of
Sriafdeseription solubles (%) | restricled discharge rate (Is ) | sediments ( %)
[Existng measures o To Na restiction EIENE 1E
[Proposed measures with HVS o E o restacbon EIEEE [

Step 2, with HVS and filter drains

%E’:{,’Vs Highways England Water Risk Assessment Tool Version20.4 June 2019
Soluble Sediment - Chronic Impact
EQS - Annual Average Concentration Acute Impact
Copper Zine

Copper Zine

Sediment depos:

n for this site is judged as:

Accumulating? Low Flow Vel mis
Extensive? |No | 0 |Depositionindex
Road number |M54M6 Link road |HE Area /DBFO number |
twe Non-cumulative assessment (single outfall) e
05 grid reference of point m) Easting 394400 [Northing 304770
0S qrid reference ofoutfal structure (m} Eastng | |Northing
Outfall number \VWatercourse 1 New Outfall Catchment 4 Listofoutfalsin cumulstive |
Receiving vatercourse \VWatercourse 1 assessmel ]
E A receiving vater Detalled River Netvork ID

Assessor and affiliation

DSH

Date of

08/09/2019

Version ofassessm

Motes

Step 1 _Runoff Quality

AADT >10,000 and <50,000 -]

Rainfsll site

Birmingfam [BAAR TEmm)

Sfep 7 River Impacts

Annual Qg river flow |

(Enter zero in Annusl Qg
river flow box to assess
Step 1 runoff quality
anly)

Base Flow Index (BFI)

1)

Impermesble rosd sres drained (hs)

Permesble ares draining to outfall (ha)

Frashwater EQS limits:

Bioavsilsble dissolved copper (/)

Bioavsilsble dissolved zinc (ugil}

C—re
Coe Jfe

[= 15 the discharge in or within 1 km upstresm of s protected site for conservation?

CEEE

For dissolved zinc only Water hardness

[ High = >200mg caCom

S

For dissalved copper only

Ambient background concentration (ug/)

Cr

For sediment impast only

Is there 8 downstream structure, lske, pond or canal that reduces the velacity within 100m of the peint of discharge?

=

¥ Tier1 Estimated river width {m) |
" Tier2 Bed wicth [m) [F ] manmingsn[257 ][0 Side slope {m/m) [ 07| Long slope (mim) [0 00|
Step 3 Mitigation
Estimated eflectiveness
Treatment Br Adtenuation for solubles - Settement of
Brief desciption solubles (%) restricted discharge rate (Vs )| sediments ( %)
[Exisiing measures o ho resticton -1 o 1E
|Proposed measures. with HYS and filter drains. 0 1] o resticton BIEN I

Planning Inspectorate Scheme Ref: TR010054
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M54 to M6 Link Road
Environmental Statement

} highways
england

Sensitivity analysis of catchment 4, using downstream WC 7 Q95

highways

england Highways England Water Risk Assessment Tool Version 204 June 2019
Soluble: Sediment - Chronic Impact
EQS - Annual Average C Acute Impact

Copper Zinc

Sediment depo: is judged as:

ow How Vel mis

Accumulating?
Extensive? |Mo | 0 | Oeposition Index

river flow box fo assess
Step 1 runaff quality

Permasble ares draining to outfall (hs)

Biosvsilsble dissolved zinc (ngl)

Road number M54/M8 Link road [HE Area / DBFO number |
tpe Non-cumulative assessmert (single outfall)
05 arid reference of assessment point (m) Easting 394400 [northing 304770
0S and reference of outiall strudture (m} Easting | Horthing
Qutfall number VWatercourse 1 New Qutfall Catchment 4 Listofoutfals in cumubtive |
Receiving vatercourse \Watercourss 1. WC7 sensitivity assessment |
EA receiving water D etailed RiverN etwork ID Assessor and afiliation DSH
Date ofassessment 06/09/2019 Mersion ofassessment il
Notes
Step 1 _Runoff Quality
AADT T | Glimatic region Rainfall site Birmingram (SAAR TE0mm) -]
[Step 2 River Impacls N
Annusl Qs river fiow (més) Frashwater EQS limits
(Enter zera in Annusl Qg Impermesble rosd sres drsined (hs) Biosvsilsble dissolved copper (ug/l)

anly)
Base Flow Index (BF) [ s the discharge in or within 1 km upstream of & protectad site for conservation?
Fordissolved zinc only  Water hardness High = >200mg Ca003! B For dissolved copper only  Ambient background cancentration {ug/l)
For sediment impact only  Is there a downstream structure, lake, pand or canal that reduses the velasity within 100m of the point of discharge? [=
= Tier 1 Estimated river width (m)
" Tier2 [F ] Manningsn[oo7 [ = Side slope (mim) [ 0© | Long slope fmm) [0 00 |
Step 3 Mitigation . -~
Esimated sfieciveness
Treatmert or Aienustion for solubles— | Settement of
et descinton solubles (%) | restricied discharae rate (Us ) | sedimenis ( %)
|Existing measures [] o No resticton -1 o IE
[Proposed measures with HVS and fiter dains 0 11 N resticton HIEE ]

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3

84



highways
M54 to M6 Link Road england

Environmental Statement

Cumulative Road Catchments 3 + 4 (HVS and filter drains on Catchment 4, and Pond

and length of swale on Catchment 3) Ratio method = 24% mitigation on dissolved
metals.

Impermeable | Treatment Mitigation percentage (as a
Catchment | area (ha) proportion)
M54
Catchment

3 3.189 Pond and swale 0.65 2.07285
M54

Catchment
4 5.511

0
0 0
0 0
Total Mitigation 2.07285
Mitigation Percentage for metals 0.24

Total Area 8.7

; eri»gg?a“‘ Hi Water Risk A Tool Version 2.0.4 June 2018

Soluble Sediment - Chronic Impact
EQS - Asnwal Avarags € Acuts lmpact
[ ]
Zinc
- - : -
Road number |M54ME Link road | HE Ares / DEFO number |
Assessment hoe Cumula five 3ssessment excluding sediments (outslls between | 00m and Tkm soarf hd
05 ¢ renoe of assessment point fmd Easting 354400 Nerfhing 304770
¢ ence of outisll struce im Easting | | Northing
| Qutiall number Watercourse 1 Catchment3 and 4 List ofioutll in cumuative |
| Receiving wateroouse Watercourse 1 . |
|EA a water Detiled River Network I Assessor and afiliafion DEH
| Date of assessment 108/082015 Version ofszssssment 1
Hates
Step 1 Runoff Quality s . " .
=0t funotiua R80T [ 4nonnn ana ocn nnn =1 Cimaticregion [ room . =] Rainfallsite e ]
B i p: . . ——
Step 2 Riverlmpacts ) oy, river fiow (mits) Y Frashwater EQS limits:
[_Emaém aa»:q in Annusl Qss Imgermeable road area drained (ha) Bioavailable dissolved copper (ug) | |
river flow bax to assess
Step 1 runoff quality Fermeable area draining o outial (ha) Bioavailable dissolved zinc (ugl) 08
onl
) Base Flow Index (BFT) |s the discharge in or within 1 km upstream of a protected site for conservation? T
For dissolved zinc only Water hardness [biak = ~2nfcmm rarnon =] For dissolved copper only  Ambient background concentration (g} [~ 1
For sedimentimpact only  |s there a downstresm structure. lake. pond or canal that reducss the velocity within 100m of the paint of discharge? I |
Estimsted river width (m) 1
Bd width (m) [~ Manningsn[ - = | Sideslope (mim) [~ - |  Longslope imim) [~ .o
Step 3 Mitigation - =
Esimated sfecfiveness
Treatment for Atienuzton for sohbles- | Satfementol
Briet description solubles | 3L) resticed dischame e (IS )| sediment (%)
o | o restcion -| |
W HVE 2 fikr s B clcant & ard swalelpond calthement 3 EYE o resicion - T
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M54 to M6 Link Road
Environmental Statement

} highways
england

Sensitivity analysis on Cumulative Catchment 3 + 4 with Q95 of 0.006, at confluence

with WC 7.

; highways
engara ¥

Highways England Water Risk Assessment Tool

Vercion 2.0.4 Juns 2018

Soluble

Sediment - Chronic Impact

EQS - Annwal Avarags G

Road rumber [M54ME Link mad [ HE Area/ DEFO number I
Assessment hoe ‘Curmis tve sssessment sxcluding sediments foutSlls between 100m and 1km soarf

05 gid refernce of assessment ooint imib Eastina 354400 Nerthina 304770

05 oid efeence of outsll strucue i Easting | Northina

| Qutisll number

Watercourse 1 Catchment3 and 4

Receiving waEroouEe

WWatercourse 1

List ofoutsle in cumuative
|zzsessment

| EA receiving water Detiled River Network 1D

Assecsor and afiliafion

| Date ofassessment

|06/032019

Version ofassessment

Noms

Step 1 Runoff Quality
Step 1 _Runoff Qual nenT

Bed width (m)

Estimated river width (m)

L

] Memings o o]

[<4nnnn aca cen nnn = Climatic region [ 1armem 0. T Raintall sit Sirminahnm © A AR TEAmmt 7]
P i D . i, o
Step 2 Riverlmpacts o i1y, river fiow (i) Freshwater E0S limits:
[_Ememinﬁmnual Qus Imgermeable road area drained (ha) Binavailable dissalved copper (g1} | |
river v bax to 3ssess
Stap 1 runoff quality Permeakle area draining to outial (ha) Bioavailable dissolved zinc (up)
‘onl
W Base Flow Index (BFT) Is the discharge in or within 1 km upsiream of a pratectad site for consenvation? L~
For dissolved zinc only Water hardness [ink - <700ma rarnon 7] For copper only  Ambisnt background concentration (ugl) 1
For sediment impact only  Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the paint of discharge? | I |

Sidesiope (mim) [ - |  Longslope (mim) [~ -0

Step 3 Mitigation

E simated efecfieness
Treatment for Atienuation for schibles - Setiementof
Erizf d=scription sohibles{ %} restiicied dischage rate {Is } | sediments (%)
Esdsfing measures. 0 | Mo restriction - |
[———— [ Y g ey e e P — == 1 o remwraion g ]

Road Catchment 5 — Passes so no mitigation proposed

Road Catchment 6 — Passes so no mitigation proposed

Road Catchment 7 — Passes so no mitigation proposed

Road Catchment 8 — Passes so no mitigation proposed

Planning Inspectorate Sche

me Ref: TR010054
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M54 to M6 Link Road
Environmental Statement

3

highways
england

Road Catchment 7 + 8 — Wet attenuation pond and circa 290m ditches on catchment
8, filter drains on catchment 7 — ratios used, provides 68% mitigation for suspended
solids and 8% for dissolved metals.

EQS - Annual Average

Copper

Zine

Acute Impact

Copper Zine
Step 2 Sediment depo:
Accumulating?
Eatensive?
Step 3
Road number WI54-M6 Link [HE Area /DBFO number |
Assessment hoe Cumuiative assessment including sediments (outfalls within 100m) -
05 qrid referance o point (m) Easting 394240 [nortning 304990
05 arid reference ofoutfal structure (m} Eastina | Northing
Outiall number Catchment 7 and 8 List of outfalls in cumulative |
Receiving vatercourse Waercourse 3 ssessment i
EA receiving water D etailed River Netvork ID Assessor and affilation 0SH
Date ofassessment 09/09/2019 Version of assessment 1

Notes

Step 1 Runoff Quality

AADT

[ =10 nnn and <50 NN

=1

Cimatc region

Rainfall site

Rirminnham (RAAR 7&0mmt _~ | ‘

Step 2 River Impacts

(Enter zero in Annual Q.
fiver flow box to assess
Step 1 runoff quality
only)

Annual @ river flow (m¥/s)

Impermeable road area drained (ha)

Permeable area draining fo outfal (ha)

Base Flow Index (BFI)

Freshwater EQS limits:

Bioavailable dissolved copper (ug)

Bioavailable dissolved zinc (ug)

e
e

["Z" s the discharge in or within 1 km upstream of a protected site for conservation?

For dissolved zinc only

Water hardness

=

| Hinh = =200ma Carnai

For dissolved copper only  Ambient backgrol

und concentration (ug/l)

For sediment impact only

Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

& i

£ Tinr

Estimated river width (m)

Bed width (m)

=] wanngsa[ a7 [

Side slope (mim) [ 1 - |

=

Long slope mim) [ o)

Step 3 Mitigation -
E stimated efiectiveness
Treatment for Attenuation for solubles - Seftlement of
Briot desarintion solubles (%) | resticted discharge rate (Is ) | sediments ( %)
[Existing measures o o Wo rest cion EIEEE [To
|Proposed measures wet attenuation pond and ditches o catchg, fiter drins on calch 7 exising: ratio used aQ T Mo restiction T e [T

Road Catchment 9 — A460 and Hilton Lane
With filter drains along part of Hilton Lane (50% of ditch parameters used)

EQS - Annual Average Concentration

Acute Impact

Copper Zino

judged as:
Accumulating? [ 0.00 | Lowfiow el mis
Ertensive? | 195 |meposition index

proposed = 13 %

Road number

A460

[HE Area / DBFQ number

Assessmert hoe Non-cumulative assessmert (single outfall) -
0S grid reference o fassessment point m ) Easting [Horthing
08 arid reference o foutfal structure (m) Easting | |Horthing

Outfall number

catchment 9

List of outfalls in cumulative

Receiving watercourse

watercourse 4

EA receiving water D etailed River Netvork ID

Assessor and affliaton

Date ofassessment

15/11/2018

Version of assessment

Notes

Step 1 Runoff Quality

AADT

| =10 nnA and =&n non

=1

Climatic regio;

Rainfall site

Rimminnham (SAAR 7A0mm) | |

Step 2 River Impacts

(Enter zero in Annual Q-
fiver flow box to assess
Step 1 runoff quality
only)

Annual Qq; river flow (més)

Impermeable road area drained (ha)

Permeable area draining to outfall (ha)

Base Flow Index (BFI)

nnnd

Freshwater EQS limits:
Bioavailable dissolved copper (1g/)

Bioavailable dissolved zinc {ugf)

e
B

|72 1s the discharge in or within 1 km upstream of a protected site for conservation?

For dissolved zinc only

Water hardness

[CHinh = =200mn cacnan

= [

For dissolved copper only

Ambient background concentration (ug/l)

For sediment impact only

Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

& Tiae

LE A

Estimated river width (m)

Bed width (m)

=] mamingsn[ a7 ][5

Side slope (mim) [ 5|

e

Long slope (mim) [ 10

Step 3 Mitigation

E stimated effectiveness

Treatment for Attenuation for solubles - Settlement of
Briafdesaiption solubles (%) | restricied discharge rate (I ) | sedimerts ( %)
[Existina measures 0 [o No resti ction EHIENE I
[Propesed measures. ditch alongside Hilton Lane a | No resticion EIEEECEIN
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} highways
M54 to M6 Link Road

england
Environmental Statement

Road Catchment 9 — A460 and Hilton Lane

Sensitivity analysis using point downstream, upstream of Saredon Brook, Q95 0.01 m3/s

EQS - Annual Average Acute Impaot
e ]
Zino

Sediment depo:

Accumulating?
Road number A480 [HE Area /DBFO number |
Assessment hoe. Non-cumulative assessment (single outfall) -
05 urid reference o Doint (m) Easting [Northing
05 anid reference o foutfall strucure (m) Essting [N tfing
Outfall umber catchment 9 List of outfalls in cumulative |
Re ce Mng vatercourse watercourse 4 [
EA e os vina water D etailed River Netvork D Assessor and affliaion
Date o 15/11/2019 Version of
Notes

Step 1 Runoff Quality

AADT =10 0NN and <AN NAN - Climatic region Rainfall site Riminaham (RAAR 760mm)__~|

Step Z River Impacts
Annual Qg river flow (me/s) Freshwater EQS limits:
(Enter zero in Annual Q.. Impermeable road area drained (ha) Bioavailable dissolved capper (ugh) oo
river flow box 1o assess
Step 1 runoff quality Permeable area draining to cutfall (ha) Bioavailable dissolved zinc (ugh) [o
only)
Base Flow Index (BFI) [ "= Isthe discharge in or within 1 km upsiream of a protected site for conservation? [a=]le
For dissolved zinc only Water hardness Uinh = >200mn Ccacow ][ For dissolved copper only  Ambient background cancentrafion (ug/ly [a

For sediment impact only I3 there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

4 i~y  Estimated river width (m)

£ i Bedwidth (m) 2] manningsn[ 07 |[ 0 side siope (mim) [ = | Long siope (mm) [ 1 nnc|

2tep 5 Mitigation
Step3 n E stimated
Treatment for Altenuation for solubles - Setlement of
Srietdesaintion solubles (%) | restricted discharge rate (Iis ) | sediments (%)
[Existng measures 0 [o No resticton EIENE To
[Froposes measnes o g T e P T N N TN
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M54 to M6 Link Road
Environmental Statement

} highways
england

Road Catchment 10

Step 1 wet pond

EQS - Annual Average C

Acute Impact

Copper Zine
Copper Zinc Settlement needed = 79 3%, proposed = 60 %
Step 2 Sediment depositi i is judged as:
Accumul; Lo Flow Welmis
Eztensive? Deposition Index
Step 3
Road number MS54-ME Link Road | HE Area/DBFO numbar |
Assessment tpe Non-cumuiative assessment (single outfall) -
03 qrid reference o fassessment poirt (m} Easting 395170 [Northing [a08270
0S grid reference o foutfall structure (m) Easting INanhmll
Outiall number [Watercourse 4 new outfall: catchment 10] List of outfalls in cumulative |
Receiving viatercourse \Watercourse 4. assassment |
EA receiving water D etailed River Netvork ID Assessor and afiliation DsH
Date ofassessment 09/09/2019 Version of assessment 1
Notes
_ | Step? Runoff Quality .,y [meesemon Glimatic region Rainfallsite [ Bimingham (SA%R ) B
Step? Riverlmpacts /o, iver flow (mts) Freshwater EQS limits

(Enter zero in Annual Q:
river flow box fo assess

Impermeable road area drained (ha)

Bioavailable dissolved copper (ug)

e

Step 1 runoff quality

Permeable area draining to outfal (ha)
only)

Bioavailable dissolved zinc (ugh)

Cos 0=

[ "= 1s the discharge in or within 1 km upstream of a protected site for conservation?

Base Flow Index (BFI)

For dissolved zine only Water hardness [ +5an = >200mg CaGOBH B For dissolved copper only

Ambient background concentration (ug/)

e Hre

For sediment impact only s there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

% Tier 1 Estimated river width (m)

- Tier 2 Bed width (m)

[F ] manningsn[ 55| [0 Side slope (m/m) [°° | Long slope (m/m) [0 |

E stimated efiectiveness

Treatment for

Attenuation for solubles - Settlement of
Brit description solubles (%) | restricted discharge rate (Is } | sediments ( %)

[Exisfing measures. o No restigtion EIENE [To

[Proposed measures ‘Wiih wet attenuation pond in design ) No restiction EIERE 1]

Step 2 wet pond and short length of swale

EQS - Annual Average Ci

Acute Impact

Sediment deposition for th s judged as:

Accumulating? [ 0.00 |Low flow Vel mis
Extensive? [No | 0 |Depositionindes

Copper Zinc

Road number

MS54-M8 Link Read

[HE Area /DBFO number |
Assessment hpe N t (single outfall) -
05 and reference of point (m) Easting [z9s170 [Worthing 306270
05 ond reference ofoutial stuctire (m) Easting | Worthing
Outfal number Watsrcourse 4 new outfall: catchment 10 Listofoutfalls in cumulative |
Receiving viatercourse Watercourse 4 I
EA receiving water D etailed River Netvork ID Assessor and affiiation DSH
Date cfassessment [23001/2020] Version of assessment 1
lotes
step 1 Runoff Quality [s=ennnnand <1nnnon =] Climatic region Rainfall site

Rirminnham (QAAR 7&0mmY__~ |

Step Z River Impacts

Annual Qg river flow (m#/s)

n nni

Freshwater EQS limits:
(Enter zero in Annual Q.
fiver flow box to assess
Step 1 runoff quality
only)

Impermeable road area drained (ha) Bioavailable dissolved copper (ugh)

CCre
Ces M0

[ Is the discharge in or within 1 km upstream of a protected site for conservation?

Permeable area draining to outfall (ha)

Bioavailable dissolved zinc (ugh)

Base Flow Index (BFI)

Cadfe
=

For dissolved zinc only Water hardness

[Tdinh = 200ma carean <[

For dissolved copper only  Ambient background concentration (ug/)

=

For sediment impactonly  Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

@ i, Estimated iver width (m)

7 i~  Bedwidth (m)

[C2 ] mamningsa[ nn7 ][ o Sidesiope (/m) [~ |  Long slope {m/m)

E stimated effectiveness

‘Attenuation for solubles - Settlement of
restricted discharge rate (15 ) | sediments ( %)

Treatment for
solubles (%)

Brief description

[Exising measures

o o Mo restict o

* vesd) A [

[Proposed measures

N restiction

[To
oo [ ]
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M54 to M6 Link Road
Environmental Statement

3

highways

englan

Cumulative Road Catchment 9 +10, outfalls over 100m

EQS - Annual Average

Copper

Zinc

Acute Impact

1

a ugh Copper Zinc
Sediment deposition for this site is judged as:
Accumulating? Low How Vel mis
ugll Eztensive? Depasition Inde
Road number M54-M6 Link Road [ HE Area / DBFO number |
Assessment twe Cumulative assessment excluding sediments (outfals between 100m and 1km apart) -
05 and reference o fassessmentpoint (m) Easting 395170 [nortning 308270
0S and reference ofoutfal stuchire im) Easting [Worthing
Outfall number WWatercourse 4 new outfall: catchment 9 and 10| List ofoutfalls in cumulative I
Re cziving vatercourse Vvatercourse 4 assessment I
EA receivina vater D etailed River Netvork ID Assessor and affliation DsH
Date ofassessment 09/09/2019 Version of assessment 1
Notes

Step 1 Runoff Quality

AADT

| ==& nAN and <100 nNn

=

Cimac region

Rainfall site

Rimminaham (QAAR 780mmt = |

Step 2 River Impacts

(Enter zero in Annual Qq:
river flow box to assess
Step 1 runoff quality
only)

Annual Qs river flow (ms)
Impermeable road area drained (ha)
Permeable area draining to outfall (ha)

Base Flow Index (EFI)

Bioavailable dissolved copper (ugh)

Bioavailable dissolved zinc (ugh)

Freshwater EQS limits:

[

=

["2" s the discharge in or within 1 km upstream of a protected site for conservation?

For dissolved zinc only

Water hardness

[ Hinh = =900ma facnan

=

=

For dissolved copper only

Ambient background concentration (/)

For sediment impact only

Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

Estimated river width (m)

Bed width (m)

el

=] Memmngsn[ 07 ][5

Side slope (mim) [ - |

Caa=d 5

Long slope (mim) [ nn|

E stimated effectiveness

Treatment for

Briefdescription

solubles (%)

‘Altenuation for solubles -
restricd discharge rate (1 )

Setlement of
sediments ( %)

[Exising measures

|

No restiction

[Propesed measures

wet attenuation pond and short lsngth of swale

a4 [

o[To
|

No restiction

I
]

Sensitivity Analysis for analysis point upstream of Saredon Brook, 0.10 m?/s

Cumulative Road Catchment 9 +10, outfalls over 100m

EQS - Annual Average Acute Impact
——
Copper Zine
Sediment deposition for this site is judged as:
Accumulating? Low Fow Vel mis
Entensive? Ioepostion nass
Road number M54-M8 Link Road [ HE Area /DBFO number |
Assessmert o Cumulative assessment exciuding sediments (outfalls between 100m and 1km apart) -
0S arid reference o oint (m} Easting 395170 Horthing 308270
05 anid reference ofoutfal stucture (m) Easting | Notthing |_
Outfall numbe \WWatercourse 4 new outfal- catchment 8 and 10_| Listofoutfalls in cumulative | |
Receiving vatercourse \Watercourse 4 assessment [ T
EA e ceiving vater D etailed River Network ID ‘Assessor and affiiaion DsH
Date o fassessment 09/09/2019 Version of assessment 1
Notes

Step 1 Runoff Quality

AADT | ==&n nnn and <100 non

=

Cimati region

Rainfall site

Riminnham (QAA R 7R0mm)

Step 2 River Impacts

(Enter zero in Annual Q.
river flow box to assess
Step 1 runoff quality
only}

Annual Qs river flow (m?/s)
Impermeable road area drained (ha)
Permeable area draining fo outfall (ha)

Base Flow Index (BFI)

nn1

Bioavailable dissolved copper {ugf)

Bioavailable dissolved zinc (ugh)

Freshwater EQS limits:

| E—

e
=

[ "= s the discharge in or within 1 km upstream of a protected site for conservation?

For dissolved zinc only

Water hardness

[ Hinh = >200mn carnan

=

For dissolved copper only

Ambient background concentration {ug/)

For sediment impact only

Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

Estimated river width (m)

T Tiar

Bed width (m)

2]
E—

—yrala

[Cneed

Side slope (mim) [ 1 - |

o

Long slope (mim) [ noo]

E sfimated effectieness

Treatment for Attenuation for solubles - Setllem ent of

Brist desaription solubles (%) | resticted discharge rate (1 )| sediments ( %)
[Exising measures o o resticion e [To
[Proposed measures wet aitenuation pond and short length of swale. aa | No restiiction B T
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highways
M54 to M6 Link Road england

Environmental Statement

Road Catchment 11 Passes sediments and acute soluble metals, so no mitigation
proposed.

Road Catchment 12 Permeable Area only, no assessment required
Road Catchment 13 Permeable Area only, no assessment required

Planning Inspectorate Scheme Ref: TR010054 91
Application Document Ref: TR010054/APP/6.3



M54 to M6 Link Road
Environmental Statement

} highways
england

Road Catchment 14
Step 1 wet pond

) L‘J‘gm““’ Highways England Water Risk Assessment Tool Version 20.4 June 2013
Soluble | Sediment - Chionic Impact |
E@S - Asnwal Average Concentration Acute Impact I |
Ao T = T =
‘; highwars Highways England Water Risk Assessment Tool Varsion2.0.4 Juns 2018
Soluble Sediment - Chronic Impact
EGS - Anaval Average i Acete Impact
Copper Zinc
Copper Zinc
DepasitionIndex
Read number M5<-18B Link Road [ HE Area / DBFO number |
fss e5s ment type. N (single outfsl 5|
OS arid reference of assessment paint (m) Essting [ae5220 [vorthing [208880
OS grid reference of outfall strudture (m) Essting | Morthing
Cutfall number Vstercourse 5 new Outfall G- Gatchmert 13 | Lstof outfals in cumulative |

Jess ess ment |

Fecsiving watercouse \Watercourse 5 - Latherford Brook

EA receiving water Detailed River Natwork 1D Assessar and sffiliation DsH
Date of sssessment 09/08/2019 Version of sssessment 1
hotes

Step 1 Runoff Quality

AADT ~-50,000ard <100800 - Climstic region [ Warm g Rainfall site Semireaem (SAAR 7 Shemen) g

Step 7 i D -
Iver Impacts Annusl Qg river flow (s} @aaa

Impermesble road ares drained (ha) Ta82

Frashwster EQS limits:

 E—

(Enter zero in Annusl Qg
river flow box to assess

Bioavsilsble dissolved copper (g}

Step 1 runcff quality only} Fermesble area draining to outfall (ha} | azes Bioavailabls disslved zin (ug) s
Base Flow Index (EFI) as [T Is the discharge in or within 1 km upsiresm of s protected site for conservation? w | [T
For dissolved zinc only Water hardness [ #an= ~200m3 cacoas EI For dissolved copper only  Ambient background concantration (ug/l) 5 —

For sediment impact only

e A

Is there a downstream structure, lake. pond or canal that reduces the velogity within 100m of the point of discharge?

* Tier 1 Estimated river width (m) 25

" Tier 2 Bed wadth {m)

Msnning's n - Side slope

{mim)

Long slope (m/m)

Step 3 Mitigation

Brief description

[ Excisting measures

|Fropesed measuwres withwet and in desicn, and e draires

Estimated
Trastment for Aftenuation for solubles - Settiement of
solubles (%)  |restricted discharge rate [ Us ) | sediments { %)
[ = Mo remticin EIEEE =
x [ Mo restican = T= T [

Step 2 wet pond and filter drains

Planning Inspectorate Scheme Ref: TR010054
Application Document Ref: TR010054/APP/6.3
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highways
M54 to M6 Link Road england

Environmental Statement

Road Catchment 15
Step 1: Filter drains

EGS - Annual Average C. i Acute Impact
Copper Zine
Copper Zinc Sewtlement needed = 69 32, proposed = 60 3
Step 2 Sediment deposition For this si
Accumulating?
Extensive?
Step 3
a0 number A460 north of J11 M6 | HE Area / DBFO number |
sessment bpe Mon-cumulative nt (single outfall) =
i anid reference ofassessment point (m Easting [395955 [Northing 307320
i arid reference o foutfal structure (m) E asting | | Northing
tall number Watercourse 6: Catchment 15 Proposed List ofoutfalls in cumulative |
ssessment
ceiving watercourse VWatercourse 6 |
+receiving water D efailed River Netvark ID Assessor and affliaiion DSH
te ofassessment 09/08/2019 Version of assessment 1
tes

tep 1_Runoff Quality

AADT ==& NON and <100 00N -1 Rainfall site Rirminnham QA4 R 7ANmm

Freshwater EQS limits:

fep 7 River Impacts

Annual Qu; river flow (m?/s)

Enter zero in Annual Q. Impermeable road area drained (ha) Bioavailable dissolved copper (ugl) [y
ver flow box lo assess

itep 1 runoff quality Permeable area draining fo outfall (ha) Bioavailable dissolved zinc (ug/) [o
niy)

Base Flow Index (BF1)

| o Is the discharge in or within 1 km upstream of a protected site for conservation? E [o

=

“or dissolved zinc only Water hardness [(Hinh = >900mn cacoan_=][ For dissolved copper only  Ambient background concentrafion (ugfl)

e

*or sediment impact only  Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

% Tia.  Estimated river width (m)

& Ti~e Bedwidth (m) [ wanningsn[ 107 ][0 Sids slops (mim) [ = | Longslops (mim) [0 oo

E stimated efiectiveness

Treatment for ‘Attenuation for solubles - Settlem ent of
solubles (%) | restricted discharge rate (1 ) | sediments ( %)

Brief description

Zxisting measures o ITo o restrction EIENE
[T

[T
ropesed measures Filter diains on mainfine M8 n No restrction AT Ten T

Step 2: filter drains and additional ditch

E@S - Annual Average Concentration Acute Impact

Sediment deposition for thi judged as:
Accumulating? [ 002 |LowflowVelmis

Estensive? [Mo | 48 |Deposiionindes

Copper Zinc

Road number A460 north of J11 M6 [HE Area /DBFO number |

Assessment (we Non-currulative assessmert (single outfall) -
0S gnd reference o fassessmentpoirt (m) Easting 395955 INanhml] 307320

0S arid reference o foutfall stucture (m) Easting INDm‘!mﬂ

Outfall number VWatercourse 6: Catchment 15 Proposed List of outfals in cumulative |

Re ce ving watercourse \Watercourse 6 ssessment

EA recsiving water D etailed River Netvork ID Assessor and affiiafion HJAECOM

Date ofassessment 09/12/2019 Version of assessment 1

Netes

Step 1 Runoff Quality _ B
AsDT >=RN 0NN and <100 NON___ < | Climatic region Rainfal site [ Rimminaham (SAAR 760mm1 7|
Step 7 River Impacts

Annual Qu river flow (me/s) Freshwater EQS limits.

(Enter zero in Annual Q. Impermeable road area drained (ha) Bioavailable dissolved copper (Lg/T) [
fiver flow box lo assess

Step 1 runoff quality Permeable area draining to outfall (ha) Bioavailable dissolved zinc (ugh) [o
only}

Base Flow Index (BFI) [ "= Isthe discharge in or within 1 km upstream of a protected site for conservation? E =

-

For dissolved zinc only Water hardness [THinh = =200mn Faroan <] For dissolved copper only  Ambient background concentration (ugfl)

e

For sediment impact only  Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

¥ i~  Estimated river width (m)

{7 Ti~w  Bedwidth (m) =] manningsn[ 07 |[ o Side slope (mm) [0~ | Long slope (mim) [0 0o

E stimated effectiveness.

Treatment o ‘Aftenuation for solubles - Setlement of
solubles (%) | restrictd discharge rate (15 ) | sediments (%)

Briefdescription

[Exdsting measures o D o restiction EIENE [To
[Proposed measures Filter drains on A460, and added ditch I Mo resticion -] s |
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Environmental Statement

Road Catchment 16
Step one: With filter drains

EQS - Annual Average Ci
Copper

Acute Impact

Zine

Copper Zinc Settlement neede:
Step 2

Sediment deposi

4 22, proposed = 60 %
For this judged as:

Accumulating? Low Hlow ¥el mis

Extensive? | 243 | DepositionIndex
Step 3
Road number me [HE Area {DBFO number |
Assessment hoe Non-cumulative assessment (single outral) -
OS grid reference o fassessment point (m ) Easting 395687 [Nortning 207352
05 arid reference o foutfall stucture (m) Eastina | Northing
Qutiall number M6 Northbound Outfall, C atchment 16 proposed | Listof oulfals in cumulative |
Re ceiving vatercourse Watercourse 6 assessment i
EA receiving vater D etailed River Netvork D Assessor and affliation HIAECON
Date ofassessment 09/12/2019 Version of assessment 1
Hotes

Step 1 Runoff Quality

AADT [ =10 nNN and <&0 NN i | Climatic region Rainfall site

Annual Qs river flow (m*fs)

Rirminnham (RAAR 7&0mmY = |

Step 2 River Impacts

Freshwater EQS limits:

(Enter zero in Annual Qg: Impermeable road area drained (ha) Bioavailable dissolved copper (Laf) [o
tiver flow box 1o assess
Step 1 runoff quality Permeable area di ing to outfall (ha} Bioavailable dissolved zinc (ug/l)
only)
Base Flow Index (BFI) [ "= Isthe discharge in or within 1 km upstream of a protected site for conservation? E [o
For dissolved zinc only Water hardness

[(Hinh = =200mn carcoan ][ For dissolved copper only

Ambient background concentration {ugfl)

B

=

For sediment impactonly s there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

& Ti~. Estimated river width (m)

€ Tiar  Bedwidth (m) [ Manningsn[ o7 ][ o Side slope (mim) [~ | Long slope (mim) [ 1 0]

E stimated effectiveness

Treatment for Aftenualion for solubles - Setlement of
Bristdescription solubles (%) | resticied discharge rate (Is ) [ sediments ( %)
[Existing measures. 0 [o Mo restiction 1] 0 []o
[Propased measures with fiter draing. n_ I - Mo restrction -l an ||

Step two: filter drains and adding length of swale at base of embankment

EQS - Annual Average C

Acute Impact

Sediment deposi

Copper Zino

site is judged as:

[ 002 |Lowilow elmis
-

Ascumulating?

Road number |me [HE Area/ DBFO number |

Assessment boe Nar-cumulative assessmert (single outfall) -
05 and reference ofassessment point (m ) Easting 395687 [nortning 307352

OS ard reference ofoutfl stucture (m) Easting | Hortring

Outfall number M6 Northbound Outfall, C atchment 16 proposed |List of outfalls in cumulative |

Re 0siving watercourse \Watercourse 6 issessment

EA recziving water D etailed River Netvork ID Assessor and affiiation HJAECOM

Date o fassessment 09/12/2019 Version ofassessmert 1

NoEs,

Step 1 Runoff Quality

AADT [ 510 NAN and <&0 nAN i | Climatic region Rainfall site

Rimminnham (SAA R 7ENmmY

Step 2 Ri D N N :
e iver Impacts Annual Qg river flow (més) Freshwater EQS limits:
(Enter zero in Annual Q. Impermaable road area drained (ha) Bioavailable dissolved copper (ugfl) o fe
iver flovr box 1o assess
Step 1 runoff quality Permeable area draining to outfall (ha) Bioavailable dissolved zinc (ug/) [o
only)
Base Flow Index (BFI) [0 1sthe discharge in or within 1 km upstream of a protected site for conservation? E [
For dissolved zinc only Water hardness [THinh = =200mn carol <[ For dissolved copper only  Ambient background concentration (ua/l) [~
For sediment impact only

Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

" i~ Estimated river width (m) [
@ Ti~e  Bedwidth (m) [(2] Manning'sn[ 07 || o Side sope (mim) [ 1 = | Long slope (m/m) [ 1 1o

=

E stimated effectiveness
Treatment for Attenuation for solubles - Settiement of
Bristdsscription solubles (%) | restricted discharge rate (Iis ) | sediments ( %)
[Exsting measures o e restaction EIENE [To
[Procosed measures’ with fiter diains, and adding lengths of swale dong base of embankments 26 || No restiction | ann ||
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M54 to M6 Link Road
Environmental Statement

3

england

highways

Road Catchment 17
Step one: existing filter drains

Copper Zinc

) highways Highways England Water Risk Assessment Tool Verslon 204 Juns 2013
Soluble Sediment - Chronic Impact
EQS - Asswal Average Concentration Acwte Impact
Copper Tinc

Diposition Index

Step 3

Road number e | HE Area  DBFO number

P55 ess ment tvoe Non- (single outfall} -l
0F arid reference of assess ment paint (m) Easting [ [ Merthing [2071e3

OS arid reference of outfall structure (m Essting | [ Morthing [

Dutfall number V& Southbound: Catchment 17 proposed Lt of outfals in cumulative 43717 |

Receiving water couse: [Watercourse & 5 55 ment |

EA. receiving water Detailed River Netwark 1D Assessor and affiliation DSH

Date of assessment 09/09/2019 Version of assessment 1

Motes

’ng 1_Runoff Quality

AADT

[ +10.800 e =50 000

Climstic ragion

Rainfall sitz

arm Dry

Eirmingam (SAART50mem)

[ Step 7 River Impacts

(Enter zero in Annusl Qo
river flow box fo assess
Stap 1 runaff quslity only)

Annual Qg river flow (m3s)

Imparmesble rosd sres drained (ha)

Permesble sres draining to outfal hs)

Base Flow Index (BFI)

a00z
T

| #ae Binaveilable diszalved zing (ugl) - B
[958 [T Isthe discharge in or within 1 km upstresm of a protected site for conservation? [ =

Freshwater EQS limits:

Bioaveilsble dissolved copper (ug/l)

—

For dissolved zinc only

Water hardness

[ it = >200m3 cacons

ar

For dissolved copper only

Ambient background concentration (ugll)

[

For sediment impact only

Is there a downstream structure, lske, pond or canal that reduces the velocity within 100m of the paint of discharge?

# Tier 1

i Tier 2

Esfimated river width {m)

Bed width (m)

—

[ Meigsn[5r [T

Side slop (m/m)

M

Long slope (mim)

Step 3 Mitigation

Erief des oription

Estimated effectivensss

Trestment for
solubles [ %)

Attenustion for solubles -

Irestricted di charge rate  Us |

Settiement of
sediments { %)

[ Existing messures

Ho resticion

=

e R O

|Proposed messures

Existng fler chains

Mo resticion

=

AT T T

Step two: filter drains and adding length of swale at base of embankment

EQS - Annual Average C: Acute Impact
I R
ugh Copper Zine
Sediment deposit udged as:
Accumulating? [ 002 |Lowtiow velmts
gl Ertensive? [No | 0 |Depositionindes
Road number M6 [HE Area/ DEFO number
Assessment boe Non-cumulative assessment (single outfall) -
0S arid reference o fassessment point (m | Easting 395560 [Nedhing 307169
0S arid reference ofoutiall structure (m) Easting | Northing
Outfall number MB Southbound- Catchment 17 proposed List of outfals in cumulative 43717 |
Recsiving vatercourse WWatercourse 6 I
EA receiving water D etailed River Netvork I Assessor and affiiaion DSH
Date o fassessment 09/09/2019 Version of assessment 1

Notes

Step 1 _Runoff Quality

AADT

| =10 nnn and <&n nnn

Rainfall site

Rimminnham (QAAR 7a0mm 7 |

Step Z River Impacts

(Enter zero in Annual Qs
fiver flow box to assess
Step 1 runoff quality
only)

Annual Q. river flow (me/s)

Impermeable road area drained (ha)

Permeable area draining to outfall (ha)

Base Flow Index (BFI)

Freshwater EQS limits:
Bioavailable dissolved copper (ug/l)

Bioavailable dissolved zinc (ugh)

[—

| o Isthe discharge in or within 1 km upstream of a protected site for conservation?

For dissolved zinc only

Water hardness

=1 .

[ Hinh = =200mn Carnan

For dissolved copper only

Ambient background concentration (ug/)

For sediment impact only

Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

& Tiar

 Tiar

Estimated river width (m)

Bed width (m)

[ Mamingsa[ o7 ][

Side slope (mim) [ = |

e

Long slope (mim} [0 1o

Step 3 Mitigation

E stimated effectiveness

Treatment for Attenuation for solubles - Setlemert of

Briet desarintion solubles (%) | restricted discharge rate (15 ) | sediments ( %)
[Existng measures 0 [o o restiction EIERE 1E
|Pmnused measures Existing filter drains, and adding lengths of swale at base of embankment o5 \ lf No restidtion j 1nn ‘ |7
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M54 to M6 Link Road

Environmental Statement

} highways
england

Road Catchments 15 +16 +17

With swales at base of embankment for catchments 15 and 16. Ratios used to calculate

23% mitigation from swales on 16 and 17, and roadside ditch on 15).

highw
; e

Highways England Water Risk Assessment Tool

Version2.0.4 Jums 2013

Soluble

Sediment - Chronic Impact

EQS - Annwal Average

Zinc

Acate Impact

Copper Zinc

Sediment deposition For this site iz jadged as:
Low Flom Yl mis

Deposition Index

Road number A4B0/MB [ HE Area / DEFO number |
Ass 55 ment type Cumulative excluding (outfalls between 100m and 1km apart)
OS arid reference of assessment paint (m) Essting B [ Nerthing [z07189
OS @rid reference of outfsll st ucturs (m) Essting | | Morthing |
Outfall number Catchment 15 16 17 Proposed Listof cutfals in cumulative [ 6 7
Receiving water couse Watercourse 6 [oss ess ment |
EA receiving water Detsiled River Network ID Assessor and sffiliation DEH
Date of assessment 09/09/2019 Version of sssessment 1
Notes
Step 1 Runoff Quality - . n .
AADT [ >-5a800am <to0gea -l Climatic region | Warm Dry - Rainfall site Eerninghiaem (SAART S0men) =l
Step 7 River Impacis .
Annusl Qs river flow (m¥s} g0z Frashwater EQS limits:
(Enter zero in Annual Qe Impermesble road area drained (ha) B Biosvailshle dissolved copper (ug/l) 1 =]
river flow box fo sssess
Step 1 runoff quality only) Permeable area draining to outfall (ha} | mast Bioavailsble dissslved zinc (pg) 108 =]
Base Flow Index (BFI) a5 [™ I tha discharge in or within 1 km upstream of a protected site for conservation? RS
For dissolved zinc only Water hardness iah = >200m CaCO3A -l For dissolved copper only  Ambient backgraund concentration g/} 2 —

For sediment impact only

Is there & downstresm structure, lske, pand or canal thet reduces the velocity within 100m of the point of discharge?

Estimated river width (m)

—

r=

Bed width (m) Manning’s n [= Side slope (mim) Long slope (mm)
Step 3 Mitigation
Estimsted sfectivensss
Trestment for Attenuation for solubles - Settlement of
[ —— solubles ( %) [restricted discharge rate ( Us ) | sediments { %)

[ Exdsting meesires

0 Na restici o Bl

|Froposed messures

lergfe of owals ko cachmanss 15and 16

n Mo restician ElE

Sensitivity analysis of cumulative catchment 15 + 16 + 17 using watercourse 6 downstream
Q95 value. WC 1: 4.76
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highways
M54 to M6 Link Road england

Environmental Statement

Screenshot of MBAT spreadsheet with the following ambient Copper EQSs added:
WC 1. 4.76 ugl/l
WC 4: 3.34 ugl/l
WC 5: 3.68 ugl/l
WC 6: 3.86 ugl/l

MBAT screen shot
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