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1

INTRODUCTION

1.1

Scheme Context

1.1.1

The A19 Downhill Lane Junction Improvement (The Scheme) is located in the
North East of England within the local authority areas of South Tyneside Council
(STC) and Sunderland City Council (SCC). Downhill Lane junction is located
approximately 1.2km south of Testo’s roundabout and forms the junction of the
A19, A1290, Washington Road and Downhill Lane. The junction is the primary
access from the A19 for vehicles entering and leaving the local Nissan Motor
Manufacturing UK (Nissan) car manufacturing plant located 1km to the south.

1.1.2

In 2015, Downhill Lane junction was upgraded from a dumbbell roundabout
arrangement to a signalised junction by the local authority (STC) as an interim
solution to congestion at the junction. This junction and the Testo’s roundabout
provide links between the conurbations of Tyneside, Wearside and Teesside, and
form part of an eastern route around the Tyneside conurbation.

1.1.3

A scheme to improve the adjacent A19 Testo’s roundabout junction is also in
development and has been for a number of years. Highways England is now
developing both the Downhill Lane and Testo’s junction improvements at the
same time.

1.1.4

This report therefore makes reference to the Testo’s scheme as well as the
Downhill Lane proposals. The two schemes are physically linked and need to be
considered together for many aspects of the appraisal. Further details of why the
schemes are being developed together are given in section 1.2.

1.2

Scheme History of A19 Testo’s and Downhill Lane Junctions

1.2.1

The need to improve Testo’s junction was first identified by the Tyneside Area
Multi-Modal Study (TAMMS) in 2002. This was a strategic reassessment of the
region’s transport needs, with specific objectives to identify acceptable means of
reducing congestion and improving safety on the A1(T) and the A19. The
outcome of the study was the recommendation of a suite of highway
improvements including:
•

The construction of the Second Tyne Tunnel;

•

Improvements on the A1(T); and

•

Improvements to specified A19 junctions, including Testo’s roundabout.

1.2.2

The A19 Testo’s Junction Improvement scheme subsequently entered the
Highways Agency’s Targeted Programme of Improvements (TPI) strategy and
became part of the national roads programme.

1.2.3

The installation of traffic signals at the junction in 2001, as an interim measure,
improved safety and congestion at a site that previously experienced high
accident rates. However, the junction in its present form creates high stress
levels for its users. Expected growth in the volume of traffic using the junction is
likely to result in delays, congestion and an associated increase in driver stress.

1.2.4

The Testo’s improvement scheme will replace the existing at-grade roundabout
with a grade separated junction. The improvement will improve journey time
Page 1

A19 Downhill Lane Junction Improvement
Drainage Strategy Report

reliability and the quality of the traveller’s experience, principally through the
unhindered movement of through traffic on the A19.
1.2.5

The A19 Testo’s Junction Improvement was awarded to Costain as an Early
Contractor Involvement (ECI) contract in April 2006 and Jacobs were
subsequently appointed Designers of the Testo’s scheme.

1.2.6

Following options development and selection work between 2006 and 2010,
funding was withdrawn in the Government’s 2010 Spending Review and the
Testo’s scheme was placed on hold.

1.2.7

In the Autumn Statement 2013, the Department for Transport (DfT) included the
Testo’s scheme as a potential scheme to be developed further. This led to its
resurrection and a selective consultation was carried out with key stakeholders in
February 2014. The Preferred Route was subsequently announced by the
Secretary of State for Transport on the 3rd June 2014.

1.2.8

The Road Investment Strategy Part 1 (RIS 1) for the 2015/16-2019/20 Road
Period published by the DfT (Dec 2014) announced the A19 Downhill Lane as a
junction to be improved to support local plans for an International Advanced
Manufacturing Park (IAMP) to the north of the existing Nissan plant. RIS 1 also
included the A19 Testo’s scheme.

1.2.9

The Testo’s and Downhill Lane junctions are situated very close together, and it
was considered that the improvement schemes would be physically connected as
the Testo’s Preferred Route design already included new link roads to Downhill
Lane junction. It is therefore impossible to separate them in terms of key aspects
of project development, including traffic modelling, highway design and
environmental assessment.

1.2.10

With this in mind, Highways England made the decision in 2015 to develop the
Testo’s and Downhill Lane schemes together. The approach aims to provide
efficiencies in cost and programme delivery as well as minimising disruption to
customers during construction.

1.2.11

The A19 Downhill Lane scheme was subsequently added to the scope of works
for the A19 Testo’s scheme integrated project team, comprising Highways
England and their delivery partners.

1.2.12

The A19 Downhill Lane and A19 Testo’s Junction Improvement schemes are
Nationally Significant Infrastructure Projects (NSIP) under the Planning Act 2008.
NSIPs require planning approval in the form of a Development Consent Order
(DCO). An application for development consent is made to the Planning
Inspectorate which considers the application and makes a recommendation to
the Secretary of State (SoS) for Transport. The SoS then decides whether
consent should be granted for the proposed scheme.

1.2.13

Initially it was considered that a single DCO application would be developed,
encompassing both the Testo’s and Downhill Lane improvements. However,
further work demonstrated that this would cause unacceptable delay to the
overall delivery of the two schemes due to the time required to develop the
Downhill Lane scheme to the same level of detail as that of Testo’s which is
required to support a DCO submission.
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1.2.14

It was therefore proposed that the DCO applications for the Testo’s and Downhill
Lane schemes should be phased. This approach has allowed the Preferred
Route design for the Testo’s scheme to be developed and a DCO application
submitted while work continued to identify the preferred option for the Downhill
Lane scheme. The Downhill Lane Preferred Route was announced in June 2017
and its DCO decision is anticipated in July 2020. This phased approach enabled
Highways England to meet the delivery timescales stated in Highways England’s
Delivery Plan 2, providing benefits to the road user and the wider economy
earlier.

1.2.15

Construction of the Testo’s scheme has commenced before the Downhill Lane
scheme. However, as Testo’s is a larger, more complex scheme requiring more
time to construct, Testo’s is scheduled to be open to traffic in Summer 2021 and
Downhill Lane is expected to be complete and open to traffic in May 2022.

1.3

Purpose of the Report

1.3.1

The purpose of this report is to describe the proposed drainage strategy and set
out the detailed drainage design for the Scheme.

1.3.2

The drainage strategy is intended to form the basis for on-going consultations
with statutory consultees, to provide design details to allow the discharge of
Requirement 10 of the Downhill Lane DCO.

1.3.3

The detailed design phase has included consultation with various stakeholders,
which will continue through the delivery of the Scheme. The stakeholders include
Environment Agency, STC, SCC and local landowners. The feedback from
previous consultations is now encompassed in the drainage strategy contained
within this report. The primary outcomes are:

1.3.4

-

A reduction in the greenfield runoff rate to the River Wear.

-

The water quality assessment for one of the networks discharging to the River
Wear was carried out at two locations to ensure an accurate picture was
obtained.

-

Where catchment areas discharge to the River Wear, only the overlapping
existing and proposed impermeable areas are to discharge at the existing
runoff rate.

The location of the Scheme is shown on Figure 1.1 below.
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Figure 1.1 Location of the Scheme

Key:Scheme Location -
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2

NATURAL CATCHMENTS

2.1

Study Area

2.1.1

The Scheme is located within the STC local authority boundary to the north of the
junction and the SCC local authority boundary to the south of the junction. The
location of Downhill Lane junction, shown in Figure 1.1, is in South Tyneside,
approximately 5 km south of the Tyne Tunnel entrance at Jarrow and lies in the
narrow belt of countryside that separates the urban areas of South Tyneside and
Sunderland. Testo’s roundabout is approximately 1.2 km to the north of Downhill
Lane with the junction of the A19 and the A1231 being approximately 2.6 km to
the south.

2.1.2

Most of the land required to build the Scheme is farmland, mainly in arable use.
However, there are adjacent residential areas, particularly at Town End Farm,
which is a dense residential area approximately 350 m to the south-east. MakeMe-Rich Farm lies close to the A19 to the west. The Chalet and Usworth
cottages are located approximately 800 m to the south-west of the Scheme.
There are commercial properties, such as the North East Land, Sea and Air
Museums, located to the north of Washington Road, approximately 1 km south of
the Scheme and the Three Horse Shoes pub is located south of the A1290,
approximately 1 km away from the Scheme. The Gateshead College Skills
Academy lies approximately 150 m to the east of the A1290. The Nissan Plant
lies approximately 1 km south of the Downhill Lane junction.

2.1.3

The River Don passes beneath the A19 in a long culvert just north of Downhill
Lane junction, flowing eastwards. Most of the River Don corridor is designated as
a Local Wildlife Site (LWS)1. Make-Me-Rich Meadow LWS lies adjacent to the
River Don and to Downhill Lane junction to the east, while East Hylton Bridge
LWS lies adjacent to the River Don west of Downhill Lane junction. The River
Wear is approximately 3 km to the south of Downhill Lane junction.

2.2

Watercourses and Related Features

2.2.1

The features described in this section are shown in Figure 2.1.

2.2.2

The River Don, which is classified as a Main River, flows through the study area.
It crosses the A19 to the north of the Downhill Lane junction, flowing east, before
turning northward and looping around to cross the A19 north of Testo’s
Roundabout, flowing west. From there, the river flows north before joining the
tidal River Tyne at Jarrow; the study area is upstream of the River Don’s tidal
limit.

2.2.3

The River Don is a complex catchment managed by the River Don Partnership
that includes South Tyneside Council, Sunderland Council and Northumbrian
Water, amongst others.

According to www.data.gov.uk “Local Wildlife Sites (LWSs) are wildlife-rich sites selected for their local
nature conservation value. They vary in shape and size and can contain important, distinctive and
threatened habitats and species. In many parts of the UK, they are the principal wildlife resource, but their
designation is non-statutory, and their only protection comes via the planning system. They are not
protected by law like SSSIs or National Nature reserves. Whilst SSSIs are a representative sample that
meet national criteria, LWSs include all sites that meet local selection criteria.”
1
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2.2.4

An unnamed tributary of the River Don at the north-east section of the Scheme
flows in a northerly direction from Downhill Lane into the River Don.

2.2.5

The River Wear, which is classified as a Main River, flows in an easterly direction
towards the coast at Sunderland, approximately 2.3 km south of the Scheme’s
red line boundary. In the area near the Scheme, the River Wear is estuarine.

2.2.6

There are a number of land drains and minor field ditches within the study area.
One of these land drains is situated south-west of the Scheme crossing the
A1290 and flowing west to east. Another culverted land drain is situated
alongside Nissan at the most southernmost extent of the Scheme and runs
parallel to the A19, before crossing the A19 approximately 0.5 km south of the
Scheme extents, flowing west to east.
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Figure 2.1 – Features of the Water Environment
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2.3

Ground Conditions

2.3.1

Full details of the ground investigation undertaken for the Scheme may be found
in the Ground Investigation Report2.

2.3.2

Ground investigation was undertaken in 2007, with supplementary ground
investigation undertaken in 2017.

2.3.3

Post fieldwork monitoring of the groundwater level in the vicinity of the Downhill
Lane junction showed this to be approximately 3m below ground level.

2.3.4

A preliminary assessment of ground conditions within the site indicated that
discharge of the highway drainage system to the ground via soakaway would not
be feasible given that the site is predominantly clay.

2.3.5

Additional ground investigation will be required at the site of the proposed
attenuation pond 8, at the southern extent of the Scheme. Pond 8 had not been
proposed at the time of the original ground investigation. Details of the proposed
pond are given in Chapter 5.

2.3.6

There are no groundwater source protection zones in the vicinity of the Scheme
and the bedrock is designated as a Secondary Aquifer. The deposits are likely to
be fractured or potentially fractured rocks, which do not have a high primary
permeability. The ground investigation data did not identify the presence of this
aquifer.

2.3.7

Environment Agency (EA) data indicates that there are no groundwater
abstraction licenses in the vicinity of the Scheme.

2.3.8

Made Ground has been encountered during the ground investigation, which
appears suggestive of re-worked natural origin soils. It is not currently
anticipated that the highway drainage system would affect or be affected by this
Made Ground.

2.3.9

Other potential sources of contamination include a former mineral railway and a
former airfield. Further review of these sources of contamination should be
undertaken.

2.3.10

The above is subject to continuing groundwater monitoring and detailed
geotechnical design.

2.4

Flood Risk

2.4.1

The Flood Risk Assessment for the Scheme indicates that, whilst the flood risk
from the majority of sources is low and requires no mitigation there is a moderate
risk of flooding from surface water and artificial drainage systems to the south of
the A1290 and Downhill Lane East; however, both roads are situated well above
the adjacent land.

2.4.2

The Highways England (Agency) Drainage Data Management System
(HADDMS) does not contain any record of flood events in the vicinity of the
Scheme.

2“A19/A184

Testo’s and A19 Downhill Lane Junction Improvements Ground Investigation Report”, December
2017 (Document Reference HE514495-JAC-HGT-MULTI-RP-GE-0001)
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2.5

Greenfield Runoff

2.5.1

Surface water flows from the Downhill Lane junction discharge to both the River
Don and River Wear. There is a high point on the existing A19 mainline south of
the existing junction. Flows to the north of this point outfall to the River Don and
flows to the south outfall to the River Wear. Following consultation with the Lead
Local Flood Authorities for each river, their greenfield runoff rates are set out
below.

2.5.2

For the River Don, the greenfield runoff rate has been estimated using observed
data from gauging stations on the River Don. The estimated equivalent
greenfield runoff rate is 4.3l/s/ha for a 100% AEP (1 year) return period. The
calculations are shown in Appendix B.

2.5.3

Following consultations with Sunderland City Council, which took place on the 6 th
June 2018, a greenfield runoff rate has been calculated for networks discharging
into the River Wear.

2.5.4

The greenfield runoff rate was estimated using FEH data and indicates that the
Qmed Rural Runoff for the River Wear is 3.4 l/s/ha. The calculations are shown in
Appendix B.

2.5.5

Runoff from previously unpaved areas would be restricted to greenfield runoff
rate.

2.5.6

Where catchment areas discharge to the River Wear, only the overlapping
existing and proposed impermeable areas would discharge at the existing runoff
rate

2.5.7

Both the Environment Agency (EA) and the South Tyneside Lead Local Flood
Authority (LLFA) have concerns regarding the vulnerability of downstream
communities on the River Don, and in accordance with EA guidance regarding
the reduction of runoff from brownfield areas, an investigation was carried out
into the restriction of flows from existing road catchment areas. The Sunderland
City Council Lead Local Flood Authority (LLFA) have similar concerns regarding
the capacity of culverted watercourses within the River Wear’s catchment, that
lay beyond the southern section of the Scheme. Therefore, the scheme will
provide attenuation for a 1:100 year + Climate Change storm event, based on
discharge rates as agreed or within the maximum allowable rate.
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3

EXISTING DRAINAGE

3.1

Existing Highways Drainage

3.1.1

A geometric survey of the existing drainage was undertaken in 2015 which
covered the majority of the Scheme. Further minor surveys have been
undertaken.

3.1.2

There is no inventory or as-built information available on HADDMS for the
existing drainage networks on the A19 in the vicinity of the Scheme. However,
as-built and inventory data from the Autolink DBFO Concessionaire was used to
supplement the survey data.

3.1.3

There may be some opportunity to re-use the A19 mainline drainage where it is
unaffected by the Scheme, subject to the condition of the drainage assets.

3.1.4

Beyond the Scheme extents, the condition of the existing system is unknown.
Should the condition be poor, then there is a risk of an adverse impact on the
proposed drainage systems.

3.1.5

The information described above has been used to develop an understanding of
existing highway drainage catchments and outfalls. The existing highway
drainage networks and associated catchments are numbered 4 to 8, these are
shown on Drawing HE514495-JAC-HDG-DLJCN-DR-D-0001 P00.2 in Appendix
A.

3.1.6

Networks 1 to 3 are within the site extents of the Testo’s Junction Improvement
Scheme.

3.1.7

Testo’s network 1 is to be assessed with the Downhill Lane Scheme, see 3.2.2
and 4.6.7 to 4.6.10 for further details.

3.1.8

Where full survey data or records are available, the existing drainage networks
were modelled to determine the existing discharge rate. Where this was not
possible, due to incomplete data, a conservative estimate of the existing highway
drainage discharge rate for a 1 year return period event, with no allowance for
climate change, would be in the order of 45 l/s/ha. Further details of estimated
existing highway drainage catchments and runoff rates are provided in Chapter 3,
with runoff rates summarised in Table 3.1.

3.2

Existing Network Catchment Areas

3.2.1

There are five existing highway drainage networks, numbered 4 (+1) to 8, with
associated impermeable and permeable catchments within the Scheme.

3.2.2

The existing highway surface water drainage system defined as network 4 within
the Scheme is part of a larger network which includes the Testo’s network 1.
Due to the complex connectivity of the catchment areas, networks 1 and 4 have
been combined within this report; this is expanded further in 4.6.7 to 4.6.10.

3.2.3

Networks 2 and 3 are within the extents of the Testo’s Junction Improvement
Scheme.

3.2.4

The areas of the existing catchments for networks 4 (+1) to 8 are shown below in
Table 3.1 – Existing Catchment Areas Summary.
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Table 3.1 – Existing Catchment Areas Summary

Network

Existing
Impermeable
Area (m2)

Existing
Permeable
Area (m2)

Total
Existing
Catchment
Area (m2)

Estimated
Existing
Runoff Rate
(l/s)3

Comments

1+4

53442

35592

89034

38.84

Modelled

5

854

778

1632

5.2

Estimated

6

7744

1906

9650

38.3

Estimated

75

5948

2796

8744

30.9

Modelled

8

7681

15283

22964

33.9

Estimated

3.3

Existing Highway Drainage Catchment Description
Existing Network 4 Catchment

3.3.1

The existing network 4 within the scheme extents drains the existing A19 from a
point approximately 0.8km north of Downhill Lane, to a point approximately
0.3km south of Downhill Lane. In addition, the north facing slip roads and the
majority of the south facing slip roads are also included in this catchment.
Historically, the network drained to a low point east of the A19 immediately north
of the River Don crossing. With the construction of the Testo’s scheme, the
outfall is via the Testo’s scheme to a new outfall further downstream. The
original outfall is abandoned as part of these works. Further detail is given in
section 4.6.

3.3.2

The existing drainage system consists of a kerb and gully system to collect
runoff, which is then conveyed via carrier drains to the outfall. There are filter
drains in the verges and existing unpaved central reserve which also connect into
the carrier system. Some filter drains are also located at the toe of the existing
embankments and these connect directly into the culverted River Don to the west
of the A19 and to headwalls in the River Don banks to the east of the A19.
These toe drains would remain in place.

3.3.3

Historically, there was no attenuation of the flows from this existing network,
however, the construction of the Testo’s scheme will provide attenuation and flow
control and this is reflected in Table 3.1. Further detail is provided in section 4.6.

3.3.4

There is a high point on the A19 between this network 4 which drains to the north
and network 8, described below, which drains to the south.

3

Where there is sufficient information the existing impermeable runoff rate has been modelled using
topographical and drainage survey information along with as-built records. Elsewhere, where there is
insufficient information to build a full hydraulic model, the estimated existing runoff rates are based on a flow
of 45l/s/ha or the HR Wallingford Modified Rational Method.
4Areas and discharge rate take into account the A19 Testo’s development, attenuation and flow control.
5 Areas taken to highway tie in point. All areas remain unchanged downstream of this point.
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Existing Network 5 Catchment

3.3.5

This is a comparatively small catchment consisting of the informal, over the edge
drainage of a small section of Downhill Lane West, a narrow single carriageway
road.
Existing Network 6 Catchment

3.3.6

Existing network 6 consists of the east section of the existing Downhill Lane
bridge over the A19, Washington Road and Downhill Lane East. The catchment
drains to a low point to the north of Downhill Lane East, before freely discharging
to an unnamed tributary of the River Don.

3.3.7

The existing drainage system consists of kerb and gully, combined kerb and
drainage units and includes two geocellular storage tanks of approximately 5m 3
and 32m3. Out flows are restricted using a 150mm diameter and an 80mm
diameter orifice plate respectively.
Existing Network 7 Catchment

3.3.8

Existing network 7 drains both the western section of the existing Downhill Lane
bridge over the A19 and a section of the A1290. The surface water runoff
discharges into an existing land drainage ditch which crosses under the A1290 in
an existing 600mm diameter pipe culvert at the south west extent of the Scheme.
This land drainage ditch runs from the north west to the south east before
entering the section of culverted watercourse, which is a tributary of the River
Wear.

3.3.9

The existing drainage system consists of kerb and gully, carrier drains and toe of
earthworks filter drains. A previous junction improvement scheme added
approximately 90m3 of geocellular storage on the A1290 where the outflow is
restricted using a 225mm diameter orifice plate.
Existing Network 8 Catchment

3.3.10

This existing network has only been assessed as far as the southern extent of
the Scheme to enable a comparison between existing and proposed catchments.
The catchment extends a further 0.5km south along the A19 mainline.

3.3.11

The catchment area for the existing network 8 comprises of a section of the A19
mainline, earthworks slopes and the lower sections of the south facing slip roads
of the existing Downhill Lane junction.

3.3.12

The drainage system comprises a kerb and gully system, carrier drains and filter
drains. There is no attenuation of flows from this existing network.

3.3.13

There is a high point on the A19 between network 8, which drains to the south,
and network 4, described above, which drains to the north.

3.4

Existing Culverts

3.4.1

There are two existing culverts beneath the A19.

3.4.2

The first is a 178m long culverted section of the River Don beneath the A19 and
slip roads immediately north of the Downhill Lane junction. It is made up of a
number of different sections which have been added to the original as a result of
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historic improvements to the Downhill Lane Junction. The original culvert under
the A19 is a 3.66m diameter corrugated steel pipe, constructed in the early
1970s. This was extended both upstream and downstream in the late 1980s to
allow construction of new slip roads at the Downhill Lane junction. These
extensions matched the size and material of the original culvert. The upstream
extension was connected to an existing masonry arch culvert, which had been
extended upstream by a corrugated steel arch section. These different sections
form the existing River Don culvert.
3.4.3

It is anticipated the River Don culvert would not be affected by the Scheme.

3.4.4

The second is a 900mm diameter concrete pipe culvert crossing the A19
approximately 0.5km south of the Scheme. The culvert was originally installed as
part of the Sunderland Bypass Scheme in the early 1970s. The downstream end
connects into a 1800mm diameter culvert which runs eastwards. The culverted
watercourse, a tributary of the River Wear, is shown on Figure 2.1.

3.4.5

It is not anticipated that this culvert would be affected by the Scheme.

3.4.6

There is one culvert under the A1290 just outside the scheme limits. This is a
600mm diameter concrete pipe culvert crossing beneath the A1290 at the south
west extent of the Scheme. This is a culverted section of an existing land
drainage ditch; the ditch is an outfall location for highway drainage systems. It is
not anticipated that this culvert would be affected by the Scheme.

3.5

Existing Land Drainage

3.5.1

Landowners adjacent to the Scheme have provided very few records of
agricultural land drainage and there are no records of piped systems.

3.5.2

The Flood Risk Assessment indicated several areas of surface water flooding on
the agricultural land adjacent to the Scheme including some ponding at the toe of
embankments on the A1290 and Downhill Lane East. One of the contributing
factors for this could be the lack of an existing land drainage system.

3.5.3

Provision for dealing with water collecting at the toe of embankments will be
made in the proposals for the Scheme.

3.5.4

Recent survey work undertaken on Downhill Lane East confirmed an absence of
any piped land drainage system connecting into the Highway system.

3.5.5

Incomplete survey work and anecdotal evidence on the A1290 indicates a
possible culverted watercourse going under the A1290 which may continue
across the field to the east. Further site investigation will be undertaken to
confirm this.
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4

PROPOSED DRAINAGE

4.1

Design Philosophy

4.1.1

The highway drainage philosophy for the scheme is summarised below. The key
points are based on guidance from the Design Manual for Roads and Bridges
(DMRB) amended as appropriate to recognise Scheme specific objectives.
•

Removal of surface water from the carriageway as quickly as possible to
provide safety and minimum nuisance to the travelling public.

•

Provision of effective sub-surface drainage to maximise longevity of the
pavement and its associated earthworks.

•

Minimisation of the impact of the runoff on the receiving environment in
terms of flood risk and water quality.

•

Bridges, earthwork structures and other associated features are
effectively drained.

•

Provision is made for future maintenance and operation of the systems.

•

Climate change and possible changes in impermeable area are
accounted for.

•

The generation of waste during construction and operation is minimised.

4.1.2

Drainage networks have been designed and assessed using the Modified
Rational Method as applied in the Innovyze, MicroDrainage software package.

4.2

Key Assumptions

4.2.1

The drainage design makes the following key assumptions:
•

Based on the available geotechnical information, ground conditions are
not suitable to enable the discharge of highway runoff to the ground.
Refer to section 2.3.

•

The condition of the existing highway drainage system, downstream of
the proposed drainage system connection, is adequate. If proven
otherwise, any remediation would be beyond the remit of this Scheme.

•

The existing highway drainage system downstream of the proposed
connection has adequate capacity to accommodate the proposed flows,
provided that these do not exceed the existing flows.

•

Existing drainage records obtained from survey and Third Parties are
accurate.

•

Land drained by systems currently connected into the existing highway
drainage system would be reconnected to the proposed drainage system
where there is no practicable alternative. Due to Scheme requirements,
modifications to the existing land drainage are possible although not
anticipated.
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•

Where existing pipes and culverts are extended, these shall be at the
same size and gradient as existing, and there should be no increase in
flow rates. It is not anticipated that culvert extensions will be required.

4.3

Design Standards and Guidance

4.3.1

The preliminary drainage design has been carried out in accordance with the
DMRB and the Manual of Contract Documents for Highway Works (MCHW) with
reference to other documents including:
•

The SuDS Manual – CIRIA 753

•

The Culvert Design and Operation Guide – CIRIA 689

4.4

Key Parameters

4.4.1

The key parameters used in the development of the drainage design for the
Scheme are those employed for the Testo’s Junction Improvement Scheme and
are shown Table 4.1.
Table 4.1 – Key Parameters

Parameter

Value

Rainfall data

Pipe networks and ponds to be analysed
using:
•

Climate Change Allowance

FSR rainfall data for all standard
storm durations within the range 15
minutes to 10080 minutes.
• FEH rainfall data for storms of
60minutes to 10080 minutes.
Climate change allowance of 20% would
be added in the design and analysis of the
full drainage system in accordance to the
DMRB and National Planning Policy.

Sensitivity Climate Change Allowance

Sensitivity testing using a climate change
allowance of 40% would be carried out with
a view to, where practicable, managing
significant impacts within the Highways
England boundary.

Pipe networks will not surcharge

1 year + climate change

Pipe networks will not flood

5 year + climate change

Filter/Combined drains will not surcharge
above formation level

5 year + climate change

No long-term flooding of the carriageway

75 year + climate change

No flooding of attenuation facilities

100 year + climate change
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Parameter

Value

No surcharge of nearside surface water
channel

1 year + climate change

No surcharge of offside surface water
channel

5 year + climate change

Maximum flow width adjacent to kerbs on
carriageway with 1m hard strip

1m

Maximum flow width adjacent to kerbs on
carriageway without a hard strip

0.75m

M5_60

17.6mm

M5_2day to M5_60 ratio, r

0.35

Proposed discharge rate from new paved
areas

4.3 litres/second/hectare for networks
draining to the River Don.
3.4 litres/second/hectare for networks
draining to the River Wear.

Minimum full bore pipe velocity

Varies in accordance with CD523

Carrier pipe combined roughness, kc

≥0.6mm

Filter/Combined drain pipe combined
roughness, kc

≥1.5mm

Manning’s n for new ditches

0.08

Permanent Water Depth in Ponds

0.5m minimum

Percentage of permeable area included in
the network modelling.

40%

4.5

Proposed Network Catchment Summary

4.5.1

There are five proposed highway drainage networks and associated catchments
within the Scheme, numbered 4 to 8 and as shown on Drawing
TR010024/APP/2.6.4 in Appendix A.

4.5.2

Networks 2 and 3 are defined within the Testo’s scheme.

4.5.3

The catchment of Network 1 is within both the Testo’s and Downhill Lane scheme
extents and the outfall is at the same location as that of Network 4, thus linking
the schemes; this is expanded further in 4.6.7 to 4.6.10.

4.5.4

A summary of the proposed catchment areas is given in Table 4.2 below.
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Table 4.2 – Proposed Catchment Areas Summary

Catchment

Proposed
Impermeable Area
(m2)6

Proposed
Permeable
Area (m2)

Total Proposed
Catchment
Area (m2)

Proposed
Impermeable Area
Overlapping
Existing (m2)7

1+4

54961

48523

103484

-

5

834

394

1228

-

6

12512

9475

21987

-

78

9142

10528

19670

2776

8

16419

17047

33467

6955

4.6

Proposed Highway Drainage Catchment Description
Proposed Network 4 Catchment (Downhill Lane)

4.6.1

Drainage network 4, drains the A19 mainline north of the high point and includes
the north facing slips, the northern section of the south facing slips and the
permeable area between the Southbound Slip and Washington Road.

4.6.2

The majority of network 4 is unaffected by the Scheme, but there is an increase
in paved areas at the upstream part of the catchment, south of the outfall. The
area affected by the Scheme, including permeable, represents approximately
30% of the total catchment 4 area.

4.6.3

It is proposed that the edge drainage will consist of concrete surface water
channels and combined kerb drainage units, including bridge deck drainage
units. Existing kerb and gully on the A19 will generally remain in place where not
affected by the proposed slip road re-alignment.

4.6.4

The proposed carrier drains will connect into the downstream A19 drainage
system, constructed as part of the Testo’s scheme.

4.6.5

The existing filter drains in the central reserve will remain in place.

4.6.6

The original existing outfall from the drainage system to the River Don near the
Don Culvert will be abandoned and left in-situ, and the proposal is to discharge to
the proposed Testo’s outfall via Testo’s pond 1.
Proposed Networks 1 and 4 Catchment

4.6.7

The existing and proposed networks, and associated catchments, are intertwined
and have only been separated due to the phasing of the wider improvement
scheme which encompasses both junctions.

6

Ponds are included as impermeable area to allow for the permanent water.
Following consultation with SCC it was agreed that the proposed discharge rate would only include an
allowance for the overlapping existing and proposed impermeable areas. Areas which were previously
impermeable, now proposed as permeable, would be taken away from the existing impermeable area for the
discharge rate calculations.
8 Areas taken to highway tie in point. All areas remain unchanged downstream of this point.
7
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4.6.8

The pre-development, historic outfall for these catchments is at the downstream
end of the River Don culvert and will be abandoned. The proposal is to outfall
both systems to the proposed attenuation Pond 1; with a controlled outflow to the
River Don.

4.6.9

The proposed Pond 1 has been sized to attenuate the flow from both networks
and is being constructed as part of the Testo’s scheme. The existing outfall
arrangement for both networks will be altered to accommodate the new outfall
location.

4.6.10

Due to the complexity of the link between the two networks, which are effectively
one split by a site extent line, the drawings in Appendix A, any defined catchment
areas, discharge rates and water quality assessments are for the combined
network.
Proposed Network 5 Catchment

4.6.11

This catchment is a minor amendment to the existing T-junction of the narrow
single carriageway Downhill Lane West with the A1290.

4.6.12

This proposed catchment will follow the same drainage strategy as the existing
network, which is to use an informal over the edge drainage system.
Proposed Network 6 Catchment

4.6.13

The catchment for drainage network 6, drains the eastern section of the
circulatory carriageway as well as Washington Road and Downhill Lane up to the
extents of the scheme.

4.6.14

The proposed edge drainage consists of kerb and gullies and combined kerb
drainage units, including bridge deck drainage units.

4.6.15

Carrier drains will carry the flow from the carriageway to the discharge point on
an unnamed tributary of the River Don, via an attenuation pond at the north east
of the Scheme. This will replace the existing direct outfall to the watercourse.
The existing geocellular storage tanks will be removed, as these are at the wrong
location and level to be incorporated into the proposed network and attenuation
will be provided in the proposed pond.

4.6.16

This network will also include a filter drain running between the toe of the
earthworks of Washington Road and the proposed Non-Motorised User (NMU)
route. This filter drain will collect runoff from the earthworks and the paved area
of the NMU route.
Proposed Network 7 Catchment

4.6.17

The catchment area for Network 7 includes most of the A1290 within the scheme
extents, the western section of the circulatory carriageway and part of the
proposed NMU route.

4.6.18

South of the proposed Downline Lane West junction, network 7 will drain all
runoff from east of the crown line. Any runoff to the west of the crown line will be
included in the adjacent IAMP development.

4.6.19

The proposed edge drainage for the network will consist of combined kerb
drainage units as well as kerbs and gullies.
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4.6.20

Runoff collected from the western section of the circulatory will be attenuated in
geocellular storage located underneath the splitter island before being
discharged into the network via a flow control chamber.

4.6.21

This network will also include a ditch running along the south of the catchment
parallel to the NMU route. This ditch will collect and transmit runoff from the
proposed NMU route and the south facing earthworks of the A1290. The ditch will
also provide carriageway runoff attenuation upstream of the inlet to the proposed
attenuation pond 7.

4.6.22

A carrier drain will connect the pond outfall to the existing drainage network that
subsequently discharges into the existing land drainage ditch as described in
paragraph 3.3.9.
Proposed Network 8 Catchment

4.6.23

The catchment for drainage network 8, drains the A19 mainline between the high
point at the junction and the southern extent of the scheme and the southern
sections of the south facing slip roads. It will also drain the bridge deck of the
NMU route.

4.6.24

The existing A19 is super-elevated through the southern section of catchment 8.
The Scheme increases the impermeable paved area draining toward the central
reserve at this location requiring replacement drainage in the central reserve.

4.6.25

The proposed edge drainage will consist of concrete surface water channel and
kerb and gully.

4.6.26

Carrier drains will then connect, via the proposed attenuation pond 8, to the
existing drainage network located south of the scheme, as shown in Drawing
TR010024/APP/2.6.4 in Appendix A.

4.7

Culverts

4.7.1

The proposed design has one small pipe culvert as shown in HE514495-JACHDG-DLJCN-DR-D-1001 P00 which will consist of a 450mm diameter pipe with a
length of 25m located under the realigned T-junction between Downhill Lane
West and the A1290. This culvert will be introduced to convey the existing field
drainage ditch running along the west of the A1290 under the side road. The
culvert is located near the widest point of the junction as it is not possible to
realign the ditch in the vicinity due to the proximity of Nissan pilot cables running
parallel to the ditch.

4.8

Proposed Land Drainage

4.8.1

As discussed in section 3.5, there is limited information on the existing land
drainage within the Scheme limits. Piped agricultural land drainage is not
anticipated and therefore there are currently no proposals for land drainage work.
Should any land drainage system be encountered this would be reconnected to
its existing outfall location.
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5

ATTENUATION, POLLUTION MITIGATION & OUTFALLS

5.1

Proposed Discharge Rates

5.1.1

Table 5.1 below provides a comparison between the existing and the proposed
catchment areas for the defined networks.
Table 5.1 – Comparison of Areas

Catchment

1+4

5

6

7

8

Proposed
Impermeable Area
(m2)

54961

834

12512

9142

16419

Existing
Impermeable Area
(m2)

53442

854

7744

5948

7681

Overlapping
Impermeable Area
(m2)

-

-

-

2776

6955

Difference in
Impermeable Area
(m2)

1519

-20

4768

3194

8738

Proposed Permeable
Area (m2)

48523

394

9475

10528

17047

Existing Permeable
Area (m2)

35592

778

1906

2796

15283

Difference in
Permeable Area (m2)

12931

-384

7569

7732

1764

Total Proposed
Catchment Area (m2)

98592

1228

21987

19670

33467

Total Existing
Catchment Area (m2)

89034

1632

9650

8744

22964

Difference in Total
Catchment Area (m2)

9558

-404

12337

10926

10503
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5.1.2

The figures in Table 5.1 show that catchments 4 (+1), 6, 7 and 8 have an
increased impermeable area. Flows from additional impermeable areas will need
to be attenuated to greenfield runoff rates.

5.1.3

In addition, where there are increases in the permeable (vegetated) areas, the
flows will be attenuated to ensure that the flood risk is not increased.

5.1.4

As the catchment for network 5 consists of informal over the edge drainage and
the proposed scheme reduces the impermeable and permeable areas, there is
no requirement to attenuate flow.

5.1.5

To avoid increase to flood risk from the proposed catchments, the existing runoff
rate must not be exceeded and the estimated 1 year flow rate with no allowance
for climate change is set as a maximum rate of discharge from the proposed
catchments. This rate would be used to control flows from storm events up to
and including the 100 year critical duration event with an additional 20% rainfall
to allow for climate change. The use of this maximum rate would therefore
provide betterment at the higher return period events.

5.1.6

The River Don has been identified for improvement and there are sensitive
receptors downstream. Networks 4 (+ 1) and 6 discharge to the River Don and
therefore it was agreed that the proposed discharge rates would be as close to
greenfield rates as practicable. The detailed design will achieve a reduction of
discharge rate to greenfield runoff rates for both networks through the
construction of the proposed attenuation ponds 1 and 6.

5.1.7

Catchment 8 connects back into the Highways England drainage within the A19
verge before discharging to a culverted watercourse crossing the A19
approximately 0.5km south of the Scheme. This culverted watercourse is
reported to have capacity issues and to avoid any consequential impact on the
A19, the discharge from increased catchment areas will be reduced to the
greenfield runoff rate.

5.1.8

Agreement has been reached with SCC for an alternative runoff rate for those
catchments discharging into the River Wear. This is to improve the status of the
river, downstream of the point of discharge, and reduce the flood risk. This
alternative rate is a combination of rates based on the area of catchment
overlapping the existing highway set to flow at the pre-development rate while the
remaining area is set to flow at the greenfield runoff rate. Network 7 and 8 have
adopted this combined discharge rate. Ponds 7 and 8, the storage ditch and
geocellular storage would be constructed to achieve this.

5.2

Proposed Pond Discharge Rates

5.2.1

Tables 5.2 and 5.3 show the proposed attenuation pond discharge rates, as
determined by the agreed methods described in section 5.1. These rates, based
on the available information, current Scheme design and agreements with the
stakeholders, have been used within the water quality assessments. The rates
may be subject to minor change through further development of detailed design,
however the drainage strategy ethos will remain the same.
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Table 5.2 – Proposed Discharge Rates for Attenuation of Flows to the River Don

Proposed Total
Catchment
Area

Catchment

Estimated
Existing
Runoff
Rate

(m2)

Equivalent
Greenfield
Runoff
Rate @ 4.3
l/s/ha

(l/s)9

Proposed
Discharge
Rate
(l/s)11

10

(l/s)

1+4

103484

38.812

44.5

38.8

6

21987

38.3

9.4

9.4

Table 5.3 – Proposed Discharge Rates for Attenuation of Flows to the River Wear

Catchment

Estimated
Existing
Runoff
Rate

Equivalent
Greenfield
Runoff
Rate

(l/s/ha)

(l/s/ha)

2776

36.8

n/a

10.2

16894

n/a

3.4

5.7

Proposed
Catchment
Area
(m2)

7 (overlap
with existing)
7 (additional
greenfield)

7 Total
8 (overlap
with existing)
8 (additional
greenfield)

8 Total

Partial
Discharge
Rate
(l/s)

19670

(l/s)

15.9

6955

36.8

n/a

25.6

26512

n/a

3.4

9.0

33467

Proposed
Combined
Discharge
Rate13

34.6

5.3

Attenuation

5.3.1

Runoff rates would be controlled from networks 4 (+1), 6, 7 and 8 via attenuation
features.
Geocellular Storage

5.3.2

The development of the IAMP scheme resulted in an increase to the catchment
for network 7. The size of the pond designed at the preliminary design stage was
insufficient to accommodate the required volume, therefore, geocellular storage
is proposed upstream of the pond.

9

Existing discharge rate based on existing 1 year return period, critical duration event with 0% climate
change. Values taken from Table 3.1.
10 Rate based on the total proposed catchment area.
11 These rates are the basis of the proposed attenuation pond footprints, which may alter at the detailed
design stage if required within the allowable rates.
12 Refer to Table 3.1. Includes Testo’s attenuation and flow control.
13 Refer to paragraph 5.1.8 for details
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Storage Ditch

5.3.3

Network 7 includes a drainage ditch at the toe of the NMU embankment slope to
collect flows from both the slope and the NMU route. The ditch design has been
optimised to create sufficient volume to store water during storm events up to,
and including, the 100 year critical duration event with an additional 20% rainfall.
Ponds

5.3.4

Storage of attenuated flows from catchments 4 (+1), 6 ,7 and 8 will be provided
by wet ponds. The pond locations are shown on Drawing TR010024/APP/2.6.4 in
Appendix A.

5.3.5

Networks 4 (+ 1), 6 and 8 include a pond immediately upstream of the
discharge/connection point while network 7 includes a pond approximately 220m
upstream of its outfall. All ponds will be designed in accordance with the
following.
•

Discharge rates are based on the equivalent greenfield runoff rates,
design storm events and agreed methodology set out in this report as
described in 2.5, 4.4 and 5.1 respectively.

•

The pond design storm event is a 1 in 100 year, critical duration event
with an additional 20% rainfall to allow for the effects of climate change.

•

Sensitivity testing would be undertaken with an additional 40% rainfall.

•

Each pond will include a narrow weir at top water level to direct flows from
exceedance events to a managed area. This weir would result in
restricted flows during an exceedance event and thereby allow use of the
freeboard volume to store exceedance volumes albeit it at an increased
discharge rate. Overflows from exceedance events would be contained
within the highway boundary where practicable.

•

All ponds will include a sump, minimum of 500mm below the inlet level to
enable detention of sediment.

•

The internal side slopes of ponds will be no steeper than 1 in 3.5.

5.3.6

Pond 1 will provide attenuation for Network 1 (Testo’s) and Network 4 (Downhill
Lane) and be constructed as part of the Testo’s phase of the junctions’
improvement schemes. The pond has been designed to the parameters detailed
above for the catchment areas of the connected networks, and the currently
modelled discharge rate of 38.8 l/s.

5.3.7

Pond 6 will attenuate flows from Catchment 6. The discharge rate is currently
modelled 9.4 l/s.

5.3.8

Pond 7, will be located to the east of the scheme and will provide attenuation for
areas of catchment 7 upstream of its location. The discharge rate currently
modelled is 15.9 l/s. The outlet will connect back into the proposed network
downstream and tie into the existing network.

5.3.9

Pond 8, will be located at the south of the scheme to the west of the A19 and will
be used to attenuate flows from Catchment 8. The discharge rate currently
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modelled is 34.6 l/s. The outlet from Pond 8 will connect back into the existing
highway drainage system.
5.4

Flow Control

5.4.1

A Hydro-Brake or a similar vortex flow control device will be used at all storage
locations except the storage ditch.

5.4.2

Check dams will be added to the Network 7 storage ditch where required.

5.5

Pollution Mitigation

5.5.1

In accordance with the DMRB HD 45/09, a Highways Agency Water Risk
Assessment Tool (HAWRAT) assessment was carried out for catchments 4 (+1),
6, 7, and 8. Catchment 5 consists of informal, over the edge drainage and the
HAWRAT assessment process would not be applicable.

5.5.2

The assessment for catchment 8, as requested by SCC, was carried out at two
locations. This is to ensure that any effects on the next downstream open
channel section are appropriately identified. Point 8a is at a piped section of the
receiving watercourse and point 8b is further downstream. Network 8 is one
branch of a potentially very large system of piped drainage which ultimately
discharges to the River Wear via Hylton Dene Burn. A full explanation of the
assessment and its findings will be included in Chapter 14 of the Environmental
Statement for the Scheme.

5.5.3

The results of the HAWRAT assessment showed that, at Tier 2, outfall 4 to the
Don passed for soluble acute impacts, Environmental Quality Standards (EQSs)
and sediment chronic impacts. An Alert was indicated for the sediment chronic
impacts at all outfalls, except 7, because the runoff would discharge within 1 km
of a Protected Area, i.e. the River Don which is designated as a cyprinid
watercourse and a protected area under the Water Framework Directive (WFD).

5.5.4

The results indicate that the proposed storage ponds and ditches will provide
adequate mitigation for both soluble and sediment pollution for all assessed
catchments.

5.5.5

The spillage risk assessment results indicate that the risk does not require
specific mitigation measures. However, the current pond designs include a
penstock to close off the pond outlets. This would contain pollutants within the
pond should a spillage event occur.

5.6

Outfalls

5.6.1

There is one new drainage outfall proposed, Discharge Point 6 as shown on
Drawing TR010024/APP/2.6.4 in Appendix A. This outfall will discharge the flows
from proposed catchment 6 into the unnamed tributary of the River Don. The
existing network 6 outfall, located further upstream on the tributary, will remain in
place without any modification and would continue to discharge flows from
Downhill Lane East beyond the limit of the Scheme.
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5.6.2

This new outfall will be designed in accordance with the principles set out in the
SuDS Manual14 to minimise the impact on the tributary. Key measures include
directing the outlet flows in the direction of the receiving watercourse flow,
minimising works to the bank and the provision of erosion control measures
where necessary.

5.6.3

The outfall from Pond 1, Discharge Point 1 for networks 1 and 4, is being
constructed as part of the Testo’s phase as per 5.6.2.

5.6.4

The historical existing Network 4 outfall to the River Don will no longer be
required.

5.6.5

Network 5 consists of informal over the edge drainage with no formalised point of
outfall.

5.6.6

The connection point of Network 7 is immediately upstream of the existing outfall
headwall, but it is not anticipated that any changes to this outfall structure will be
required.

5.6.7

Existing outfall 7, discharges to the land drainage ditch south of the A1290 as
shown in Drawing HE514495-JAC-HDG-DLJCN-DR-D-0001 in Appendix A and
will remain in place without modification.

5.6.8

The outfall for Network 8 is an existing Highways England manhole located in the
verge of the A19 at the southern extent of the Scheme. The existing highways
drainage downstream of the connection point discharges to a culverted
watercourse approximately 0.5km south of the Scheme before ultimately
discharging into the River Wear.

14

The SuDS Manual, CIRIA Report 753, Department for Environment Food & Rural Affairs 2015
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6

CONCLUSION

6.1.1

This report summarises the proposed drainage strategy used to develop the
detailed drainage design for the Scheme.

6.1.2

The preliminary design was developed to a sufficient level of detail to establish
land requirements and to undertake assessments of the impact of the proposed
drainage on the water environment.

6.1.3

The drainage strategy report is intended to describe the detailed design
principles, parameters and constraints for consultation prior to discharge of
Requirements.
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APPENDIX A: DRAWINGS
Drawings to be printed at A1: •
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APPENDIX B: GREENFIELD RUNOFF CALCULATIONS
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Estimated Greenfield Runoff Rate
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50% AEP (2
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Calculation of QBAR using the FEH Statistical QMED Equation and FEH catchment descriptors.
The FEH QMED Equation, below:

Catchment Area
AREA 0.7671 km2 NB: Additional areas of 2.92ha and 17.18ha added which drain to the watercourse, minus area of 4.39ha, which is
east of the A19.
NB: Catchment areas referenced are contained in 'Catchment Areas.zip) which accompanies this spreadsheet.
Standard Annual Average Rainfall
SAAR 639
mm
Flood Attenuation in Rivers and Lakes
FARL 1
Baseflow Index of HOST Classes
BFIHOST
0.337
NB: This parameter indicates the proportion of flow that baseflow provides.
Median Annual Flood Flow
QMED 0.249051397 m3/s NB: This is equivalent to the 2 year return period
2-year Annual Flood Flow
QBAR 0.265 m3/s NB: Hydrometric area 3. Ratio of Q2 (QMED) to QBAR is 0.94; Ratio obtained from The SuDS Manual 2015, Table
24.2 (p.516).
0.003 m3/s/ha
Ratio obtained from The SuDS Manual 2015, Table 24.2 (p.516)

3.454 l/s/ha

