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1. Introduction
The purpose of this note is to outline the reen mitigation strategy for the section of the proposed M4.

The Scheme is a new section of 3-lane motorway to the south of Newport following a protected (TR111)
route. Part of this route crosses the Gwent Levels. These Levels contain a large number of Natural
Resources Wales (NRW) maintained watercourses. These watercourses will be referred to as “reens” for the
remainder of this report. Between these reens there are also a significant amount of smaller drainage ditches
around or within fields which do not necessarily take water all year round, and have a base level above that
of the surrounding reens. These will be referred to as “field ditches”. These are maintained by the
landowners/tenants.

As the proposed new section of motorway crosses the Levels, it bisects a number of reens and field ditches.
This note covers the proposals for mitigation measures to minimise watercourse and environmental impacts
for the removal of these reens and field ditches.

Consultation has been undertaken with NRW with regards to the proposals, but approval of the proposals is
still required.

2. The Existing Reen Network

The current reen system on the Gwent Levels is a network of interconnecting watercourses (reens and field
ditches) which feed into the Severn Estuary. As the area is below high tide the reens serve as a storage
facility when outfalls are tide locked. The water levels in the reens are controlled by a series of sluice
structures. NRW have the responsibility for the reen management and maintenance for the watercourses
classified as Main Rivers (generally running north to south) and also all other major reens within the Caldicot
and Wentlooge Levels Internal Drainage District. These two types of reen are subject to differing
maintenance regimes which are currently under review. Further information on the reen system is provided in
“The Caldicot & Wentlooge Levels Drainage Board Its History, Functions and Water Level Management
Plan” (July 1995).

The water levels in the reens are divided into Winter Penning Levels (WPL) and Summer Penning Level
(SPL). WPL is the water level in the reen during winter, which is kept lower to provide additional storage
capacity. SPL is the water level during summer, which is kept higher to provide a water source for
agricultural purposes. During extreme storm events it is possible for water levels to rise above these levels.

NRW review the WPL and SPL on a five year cycle taking into account landowner considerations. A review
of these penning levels has confirmed that the WPL and SPL will not change in the vicinity of the proposed
scheme.
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Reens typically have 1 in 1 side slopes, and vary in depth and width, typically 3m width at the top and 1m at
the base. As the water levels are controlled by sluices there is typically very little flow, and most of the reens
have no recognisable catchment within the Flood Estimation Handbook (FEH) software.

Field ditches are smaller than these reens and are frequently dry. They commonly run along existing
hedgerows on the edge of fields and connect to the reens.

The reens and ditches support a wide range of aquatic plants, including many rare or scarce species that in
turn support a wide variety of other wildlife. There is a diverse community of insects (for example water
beetles) and other invertebrates inhabiting the reens and ditches. The assemblage of water beetles found
across the Levels is unique in Wales and includes the great silver water beetle which is found nowhere else
in Wales and is restricted to only a few other sites in southern England. This is the reason that the Levels
have been designated a Site of Special Scientific Interest (SSSI).

The un-mown ditch banks and rough grassland areas provide habitat for the shrill carder bee, as they
contain the flowers preferred by the bee for sources of nectar and pollen, such as red clover, creeping thistle
and black knapweed.

The reens and ditches also provide habitat for protected species including otter, water vole, grass snake and
amphibians.

3. Scheme Impact on Existing Reens and Field Ditches

The Scheme crosses reens and field ditches at a series of locations (see Appendix A). These reens and field
ditches would be infilled as part of the scheme. The estimated length of reens that would be infilled and
culverted as part of the Scheme is approximately 2,570m. The estimated length of field ditch crossings that
would be infilled as part of the Scheme is approximately 9,150m.

Table 1 (below) breaks down the infilled reens across the scheme.

Chainage Reen Name Length Reason infilled
infilled
5+100-5+300 Nant-y-moor 194m Existing reen runs parallel and underneath
Reen mainline footprint
5+500-5+750 Percoed Reen 274m Existing reen runs underneath mainline footprint,
and SDR reen with junction with SDR reen
6+820-6+900 Morfa Gronw 116m Existing reen runs perpendicular to mainline
Reen footprint
7+750 Old Dairy Reen 79m Existing reen runs perpendicular to mainline
footprint
7+980 Pont-y-Cwcw 74m Existing reen runs perpendicular to mainline
footprint
8+400 Sea Wall Reen 267m Existing reen diverted away from Sea Wall to
allow construction of bridge abutment over River
Ebbw
12+350 Lakes Reen 53m Existing reen runs perpendicular to mainline
footprint
12+400 Julians Reen 89m Existing reen runs parallel to existing side road
13+000 Julians Reen 55m Existing reen runs perpendicular to mainline
footprint
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Chainage Reen Name Length Reason infilled
infilled

14+280 — Ellen Reen 210m Existing reen runs perpendicular to mainline and

14+360 slip road footprint

14+650-14+750 | Middle Reen 163m Existing reen runs perpendicular to mainline and
slip road footprint

14+880 Black Wall Reen 112m Existing reen runs perpendicular to mainline and
slip road footprint

14+900 Monks Ditch 103m Existing reen runs perpendicular to mainline and
slip road footprint

16+600 Elver Pill Reen 65m Existing reen runs perpendicular to mainline
footprint

17+750 Middle Road 41m Existing reen runs underneath North Row side

Reen Diversion road at skew
17+900 Middle Road 63m Existing reen runs perpendicular to mainline
Reen Diversion footprint

18+480 Cock Street Reen | 60m Existing reen runs perpendicular to mainline
footprint

19+150 — Petty Reen 198m Existing reen runs perpendicular to mainline

19+410 footprint

19+650 — Stutwall Reen 142m Existing reen runs perpendicular to mainline

19+750 footprint

19+850 — Bareland Street 210m Existing reen runs perpendicular to mainline

20+050 Reen footprint

Total 2568m

Table 2 (below) breaks down the infilled field ditches across the Scheme.

Chainage

Length
infilled

Reason infilled

5+630 — 5+950 376m Existing field ditch under mainline footprint and Percoed NMU bridge
approach embankment
5+950 — 6+050 109m Existing field ditch under footprint of WTA 4a
6+050 — 6+100 383m Two existing field ditches under footprint of WTA 4a and mainline
6+120 — 6+280 170m Existing field ditch under mainline footprint
6+250 — 6+350 150m Existing field ditch under mainline footprint
6+400 — 6+550 419m Existing field ditch under mainline and structural embankment footprint
6+550 — 6+650 101m Existing field ditch under mainline footprint
6+900 66m Existing field ditch under mainline footprint connecting to Morfa Gronw
Reen
6+930 — 7+400 718m Existing field ditches parallel to mainline footprint and WTA 5.
7+380 106m Existing field ditch parallel to Lighthouse Road Side Road
7+410 61m Existing field ditch under mainline footprint
7+500 99m Existing field ditches under mainline footprint
74520 — 7+670 184m Existing field ditch parallel to mainline footprint
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Chainage Length Reason infilled
infilled
7+670 18m Existing field ditch under mainline footprint
7+730 68m Existing field ditch perpendicular to mainline footprint
7+880 74m Existing field ditch perpendicular to mainline footprint
8+000 — 8+350 421m Existing field ditches under embankment approach to River Ebbw
Crossing
11+550 67m Existing field ditches under embankment from main bridge crossing
11+640 — 11+760 165m Existing field ditch parallel to mainline footprint
11+800 — 12+000 313m Existing field ditches under mainline footprint
12+070 84m Existing field ditch perpendicular to mainline footprint
12+150 — 12+350 191m Existing field ditch through WTA 6
12+460 — 12+620 245m Existing field ditches under mainline footprint
12+700 80m Existing field ditch under mainline footprint
12+850 — 12+970 271m Existing field ditches under mainline footprint
13+000 60m Existing field ditch perpendicular to mainline footprint
13+000 — 13+100 216m Existing field ditches perpendicular to mainline footprint
13+130 — 13+210 142m Existing field ditches perpendicular to mainline footprint
13+240 — 13+330 150m Existing field ditches perpendicular to mainline footprint
13+500 — 13+730 361m Existing field ditch parallel to mainline footprint
13+900 59m Existing field ditch perpendicular to mainline footprint
14+120 — 14+160 80m Existing field ditch perpendicular to mainline footprint
14+280 — 14+360 64m Existing field ditches perpendicular to mainline and Garn Llyn Slip
lanes
14+400 — 14+550 296m Existing field ditches perpendicular to mainline and Garn Llyn Slip
lanes
16+390 53m Steelworks dedicated reen perpendicular to mainline footprint
16+400 — 16+460 74m Existing field ditch skewed to mainline footprint
16+850 — 17+100 814m Existing field ditches skewed to mainline footprint
17+150 60m Existing field ditch perpendicular to mainline footprint
17+200 59m Existing field ditch perpendicular to mainline footprint
17+500 59m Existing field ditch perpendicular to mainline footprint
174520 — 17+880 799m Existing field ditches under mainline and WTA 9
17+900 134m Existing field ditches perpendicular to mainline footprint
18+000 69m Existing field ditch perpendicular to mainline footprint
18+150 67m Existing field ditch perpendicular to mainline footprint
18+980 63m Existing field ditch perpendicular to mainline footprint
19+080 67m Existing field ditch perpendicular to mainline footprint
19+130 66m Existing field ditch perpendicular to mainline footprint
19+230 — 19+280 54m Existing field ditch parallel to mainline footprint
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Chainage Length Reason infilled
infilled
19+400 70m Existing field ditch perpendicular to mainline footprint
19+600 82m Existing field ditch perpendicular to mainline footprint
19+700 — 19+850 179m Existing field ditch parallel to mainline
Total 9136m

Infilling would have a negative impact the water management and biodiversity of the levels. Therefore
mitigation of this impact is proposed and outlined below.

4. Mitigation Proposals for Reens and Field Ditches

In order to mitigate for the loss in length of reen and field ditch, it is proposed that new reens are provided in
areas in which existing reens are being infilled. Continuing advice would be sought from NRW on their
specification for reen design, however in general the proposals are that the reens will be excavated to a
depth of 2.0m with 1 in 1 side slopes, a 0.7m berm and will be approximately 5.7m wide at the surface.
These engineered reens will connect reens that have been cut off by the highway, with tilting sluices to allow
manipulation of the water levels in the reen. A 7m width Section 250 easement for maintenance will be
provided. The reen will be placed 3m outside of the highway fenceline. Responsibility for maintenance is to
be agreed with NRW.

Where existing field ditches have been cut off by the works, replacement field ditches will be provided.
Continuing advice would be sought from NRW on their specification for field ditches however in general the
proposals are that these will be 2.5m wide at the surface with 1 in 1 slopes and 1m deep. These will connect
to the nearest main reens to provide connectivity and compensate losses.

Culvert crossings will be provided for each main reen, in order to maintain connectivity within the reen
system. For culverts which have no discernible catchment from FEH analysis, these are currently proposed
to be 1800 x 1800 concrete box culverts. The invert of these will be installed 150mm below the existing reen
bed level to allow a natural bed to form, and then will be partially submerged to allow the water level to be
maintained at SPL and WPL. There will be penstock sluices installed at each end, with the facility to
completely close the sluice between the culvert and reen in order to allow access for maintenance. There will
also be tilting sluices installed along the length of new reens where considered necessary to maintain the
extended reen network. Culverts with a catchment are currently proposed to be 1800mm height, with the
widths to be determined from the hydrological analysis. Culvert heights may be amended to allow mammals
(including bats) and other wildlife to cross.

Drawings M4CaN-DJV-HDG-ZG-GEB-DR-CD-0001 to 0016 in Appendix A show the current proposals for
the reen mitigation across the Scheme. Table 3 (below) shows the approximate length of replacement reens
provided.

Chainage North or Length Reason of provision
south of provided
carriageway

5+100 — North 426m Connect Nant-y-Moor reen to SDR reen to improve water
5+520 management

5+100 — South 194m Diversion of Nant-y-Moor reen
5+300

5+520 — South 246m Diversion of Percoed reen and connection of SDR reen to
5+760 Percoed reen
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Chainage North or Length Reason of provision
south of provided
carriageway
6+000 — North 775m Connection of Percoed reen to Morfa Gronw reen to
6+700 improve water management
6+820 — North 91m Diversion of Morfa Gronw reen
6+900
7+750 — 7-980 North 259m Connect Old Dairy Reen to Pont-y-Cwcw
8+050 — North 365m Connect Pont-y-Cwcw reen to Sea Wall reen.
8+400
8+400 North 58m Divert Sea Wall Reen
19+120 — North 145m Water flows diverted to Cock Street Reen
19+300
19+120 South 98m Existing ditch widened to outfall to Rush Wall Reen
Total 2657m

Table 4 (below) shows the length of proposed replacement field ditches across the scheme.

Chainage North or Length Reason of provision
south of provided
carriageway
4+320 — 4+520 North 209m Intercept ditches and transfer flow to culverts
4+420 - 5+100 South 658m Interception and diversion of flows to connect to Nant-y-Moor
Reen, including flowing through Church Lane overbridge
5+510 - 5+760 North 219m Intercept ditches and transfer flows to Percoed Reen
5+760 — 6+130 South 472m Field ditch diversion around Water Treatment Area 4b
6+120 — 6+330 South 201m Ditch to intercept flows from drain
6+530 — 6+680 South 122m Intercept highway embankment runoff and direct to existing
drains
6+680 —6+880 South 209m Intercept highway embankment runoff and direct to existing
drains
6+880 — 7+110 South 247m Intercept highway embankment runoff and direct to existing
drains
7+400 — 74750 North 302m Intercept flows from existing ditches and redirect towards
culverts
7+400 7+500 South 90m Intercept highway embankment runoff and direct to existing
drains
7+500 — 7+750 South 233m Intercept highway embankment runoff and direct to existing
drains
7+760 — 8+380 South 627m Intercept highway embankment runoff and direct to existing
drains
11+550 — North 254m Intercept flows from existing ditches and redirect towards
11+820 culverts
11+640 — South 323m Intercept highway embankment runoff and direct to existing
11+960 drains
11+810 — North 591m Intercept flows from existing ditches and redirect towards
12+350 Lakes Reen around Water Treatment Area 6
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Chainage North or Length Reason of provision
south of provided
carriageway
11+960 — South 122m Intercept highway embankment runoff and direct to existing
12+090 drains
12+350 — North 97m Intercept flows from existing ditches and redirect towards
12+470 Lakes Reen
12+670 — North 327m Intercept flows from existing ditches and redirect towards
12+910 Lakes Reen
12+850 — South 158m Intercept highway embankment runoff and direct to existing
13+000 drains
13+000 — North 12m Connect existing ditch to Julians Reen
13+310
13+000 — South 43m Connect existing ditch to Julians Reen
13+050
13+000 — North 865m Intercept flows from existing ditches and redirect towards
13+900 culverts
13+900 — South 161m Widen existing ditch to allow flows under new section of
13+960 motorway
16+600 — South 633m Intercept highway embankment runoff and direct to existing
17+230 drains
17+880 — South 33m Intercept highway embankment runoff and direct to existing
17+900 drains
17+880 — North 1217m Intercept flows from existing ditches and redirect towards
19+130 culverts
18+010 — South 462m Intercept highway embankment runoff and direct to existing
18+480 drains
18+980 — South 150m Intercept highway embankment runoff and direct to existing
19+130 drains
19+300 19+800 South 620m Intercept highway embankment runoff and direct to existing
drains
19+830 — South 114m Intercept highway embankment runoff and direct to existing
19+950 drains
Total 9771m

Table 5 (below) summarises the reen and field ditch lengths lost and new lengths
provided.

Type Length infilled (m) New length provided (m)
Reens 2568 2657
Field ditches 9136 9771

The embankment of the proposed new section of motorway will also potentially truncate overland flow paths
during low probability flood events. The proposed engineered reens will seek to capture overland flow paths
and route flows to culverts below the proposed road embankment. The effectiveness of the proposals has
been tested as part of the Flood Consequences Assessment (Reference number M4CaN-DJV-HDG-
ZG_GEN-RP-CD-0007) for the scheme.
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In order to encourage establishment of vegetation characteristic of the existing reen and ditch network,
material would be introduced into the new features from both existing reens and ditches being removed
(subject to timing) and also using material removed from the reen network arising from NRW’s annual
maintenance, again subject to NRW’s agreement.

As well as introducing appropriate plant species, this would also assist in establishing populations of aquatic
invertebrates.

Mammals, reptiles and amphibians would colonise the new watercourses as the vegetation develops.

All of the replacement reens have the potential to impact on archaeological remains within the Levels.
Although it is intended to be able to identify areas of higher archaeological potential in KS3, it would be
prudent to include the excavation of the replacement reens as an early activity in KS6. If archaeological
sites are picked up during this work, they may well extend beneath the carriageway embankment, so the
excavation of the replacement reens could be used as an additional form of archaeological evaluation which
could alert us to areas where further archaeological investigation may be required.

NRW have advised that any replacement lengths of reens and ditches are excavated, connected and
functioning prior to the infilling of the sections to be lost in order to minimise disruption.

5. Conclusion

This note outlines the mitigation for the reens and field ditches for the Scheme. Reen connectivity will be
retained with the implementation of culverts, and a significant amount of additional reen length will be added
to the levels which will have a significant positive impact both on the biodiversity and the water management
along the levels.

Field ditches will also be reinstated along the edge of the Scheme, maintaining the current length of field
ditches infilled by the Scheme.

Side roads design will ensure that maintenance routes currently used by NRW to maintain reens will still be
available.
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