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1 INTRODUCTION
1.1 Context
1.1.1 The Sizewell C (SZC) proposals would lead to the permanent loss of

approximately 0.46ha of ‘fen meadow' habitat from the Sizewell Marshes
SSSI [Section 2.9D of AS-209]. This permanent loss arises from the size
and location of the SZC main platform to the north of the existing Sizewell
B station. The loss of this area of fen meadow is therefore unavoidable.

1.1.2 Sizewell Marshes SSSI is designated in part for its fen meadow habitats
and the loss of the fen meadow habitat from the SSSI leads to a need to
provide compensatory habitat for this loss.

1.1.3 The original compensatory habitat proposals included two sites but a third
site (Pakenham) was added to the proposals in January 2021. This was to
address a comment from Natural England at Stage 4 pre-application
consultation (Ref. 1) which was:

“We advise that the extent of compensatory habitat required is 9x that which
would be destroyed by the development; this is considered a suitable
multiplier given the complexity of habitat type to be lost, the risk and
uncertainty involved in the habitat restoration being successful and the time
to fully functioning habitat...”

1.1.4 SZC Co. is therefore proposing to deliver between 4.14 and 4.5 ha of
compensatory fen meadow habitat. The lower figure arises by way of
applying the 9x multiplier to the permanent landtake of fen meadow habitat
from the SSSI of 0.46ha which was confirmed in January 2021. The higher
figure of 4.5ha arose by application of the 9x multiplier to a previous
estimate of 0.50ha which was included in the May 2020 application. Natural
England now considers the quantum proposed, based on the multiplier, to
be sufficient as detailed in issue 49 of their written representation [REP2-

153].

1.15 The application for development consent includes within the draft order
limits, the three sites identified as follows:

o Fen Meadow compensation site at Benhall,
o Fen Meadow compensation site at Halesworth;

. Fen Meadow compensation site at Pakenham.
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1.1.6 Requirement 14A in the draft DCO (Doc Ref. 3.1(E)) prevents clearance
within the SSSI until the Fen Meadow Plan has been submitted to and
approved by East Suffolk Council and Suffolk County Council, in
consultation with West Suffolk Council, and the relevant Statutory
Conservation Body. The Plan must be developed in general accordance
with the Fen Meadow Strategy [Section 2.9D of AS-209] which has been
prepared to define SZC Co's commitment to provide appropriate
compensation measures for the loss of fen meadow habitat. This will be
achieved through the creation of at between 4.16ha and 4.5 ha of
compensatory fen meadow habitats, and the provision of a contingency
fund.

1.1.7 The Fen Meadow Strategy [Section 2.9D of AS-209] defined a series of
three reports, which will lead to the establishment of the Fen Meadow Plan,
that will further define the approaches to maximise the extent of fen
meadow habitats at the three sites. Three reports are proposed:

o Fen Meadow Plan Report 1. This was submitted at Deadline 3
[REP3-051 and REP3-052] and provides the baseline reports for the
sites and water data available to May 2021;

. Fen Meadow Plan Draft 1, this report, is being submitted at Deadline
6, and provides further interim data and defines, in draft, the
management interventions required to create fen meadow habitats.
The measures will seek to maximise the extent of the establishment
of fen meadow at each site and the report describes interventions that
may be required to ensure the successfully delivery of the habitats at
each site.

. The Fen Meadow Plan Draft 2 will provide the full scope of the plan
after 12 months of water data collection at each site and be provided
for review by the Environment Review Group. Upon finalisation it will
become the Fen Meadow Plan referred to in DCO Requirement 14A
[Section 2.9D of AS-209].

1.1.8 SZC Co. will then implement the establishment of the fen meadow in
accordance with the approach and implementation timetable set out in the
Fen Meadow Plan.

1.2 Status of the Fen Meadow Plan Draft 1

1.2.1 This report is considered to provide sufficient detail to inform the Examining
Authority, the Secretary of State and the other stakeholders as to the
proposals at each site.
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1.2.2 The proposals presented herein have been informed by all data collected
up to and including early July 2021. In relation to hydrology this means that
a substantive portion of the data for summer period has informed the
proposals. This is important as both groundwater and surface water levels
are typically lowest in summer and these levels and related seasonal trends
are likely to be amongst the most important variables in determining the
potential for establishing new fen meadow on the three sites.

1.3 Environmental Statement and Shadow Habitat Regulations
Assessment
1.3.1 The proposals described for each of the three locations will create some

small scale and local changes to hydrology within the sites and there will
be a need to undertake some shallow excavations. Some protected
species are present and other receptors are present nearby, including, in
some cases, designated sites or features.

1.3.2 The impacts at the three sites related to the creation of fen meadow habitats
were considered in Volume 2, Chapter 14 the ES [AS-033] and Chapter
2 of the ES addendum [AS-181]. However, given the greater definition
now available for the proposals, further consideration will be given to the
potential for impacts and this will be reported at Deadline 7. However, no
change to the significance of effects is predicted.

1.3.3 The fen meadow proposals described in this plan will have no adverse
effects on integrity for any European Site and there are no consequences
in the context of the Habitats Regulations. A note on the potential
hydrological consequences on the Abbey Meadows compensation site at
Snape of proposals at Benhall was submitted at Deadline 5 in response to
the Written Representation by the RSPB (Appendix L of [REP5-120]). This
concluded that there would be no adverse effect on integrity given the
extent of the catchment, the effect on availability of water to the Abbey Farm
compensation site.

1.4 Recreation of Fen Meadow Habitats

1.4.1 Whilst the term fen meadow covers more than one botanical community in
the National Vegetation Classification (NVC) (Wheeler, Shaw and Tanner,
2009, Ref. 2) the target community in the context of the loss at Sizewell
Marshes is M22 Juncus subnodulosus —Cirsium palustre fen meadow.

1.4.2 To manipulate site conditions such that conditions are suitable for M22
development it is necessary to recognise the characteristics of the
community including appropriate eco-hydrological conditions.  The
characteristics of M22 have been described by Wheeler et al. (Chapter 18
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in Ref. 2), including floristic composition, landscape situation and
topography, substratum types, water supply and level requirt M22 can be
summarised as:

e Overall, M22 is a community that is botanically variable and can occur
in a wide range of eco-hydrological situations. Nonetheless, the key
conditions required to support M22 can be summarised as base-rich
conditions, but relatively low fertility with limited nutrient concentrations
(e.g. phosphate, nitrate); and

e management, by mowing or grazing, which are crucial to the
maintenance of M22.

1.4.3 There is an extensive literature on fen meadow restoration in Europe -
notably from the Netherlands, Poland and Germany. Van Diggelen & Marrs
(2003, Ref. 3) in particular have categorized four essential steps for
conservation and restoration of fen meadow:

o establishing or re-establishing the necessary abiotic conditions;

e supplying (sufficient) propagules of constituent species of the target
communities;

e creating and maintaining suitable conditions for the (re- ) establishment
of target species; and

e appropriate management to keep the conditions suitable.

1.4.4 The Fen Meadow Strategy [Section 2.9D of AS-209] outlines the types of
measure likely to be necessary to facilitate development of the
compensatory habitat, as represented by the M22 Juncus subnodulosus —
Cirsium palustre fen meadow community at appropriate sites. A review of
the conditions required for recreating fen meadow was presented in
response to Examination Question ‘Biodiversity 1.86’. The development of
the abiotic and biotic conditions for fen meadow referable to the M22
Juncus subnodulosus — Cirsium palustre fen meadow community are
considered to have the highest chances of success if the following
techniques are employed at the three fen meadow sites:

e Topsoil removal. Complete or partial topsoil removal should be
undertaken within the context of sediment disposition, surface
topography and valley flooding regimes, in order to reduce nutrient levels
and increase the influence of groundwater on target species.
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e Creation of microtopography. The ground surface should be sculpted
within hydrologically significant tolerances to assist in the successful
colonisation and regeneration of target groundwater-dependent species,
particularly those with high light requirements, low competitive abilities
and low tolerance of drought or flooding.

» Rewetting from appropriate water sources. Rewetting should be
undertaken using groundwater-dominated sources to facilitate an
appropriate hydrological regime for the target vegetation. Sufficient
control is likely to be required to minimise the impact of extreme events
leading to flooding by nutrient-rich waters and/or periods of drought,
within acceptable limits.

e Use of hay transfers. The transfer of hay from suitable sites — or of
turves from the FMS donor site — should be undertaken following
established best practices. The conditions and timing of collection,
transfer and introduction of plant propagules — and their initial
establishment — should be carefully monitored to meet restoration
requirements.

e Habitat management. An agreed annual programme of water and
vegetation management should be established and undertaken at
appropriate times. These operations — and their impact on the
developing fen meadows — should be set with a framework of acceptable
limits. Appropriate monitoring should be maintained to enable effective
and timely management of the habitat management programme to meet
target conditions for the restored fen meadow vegetation.

1.4.5 These techniques are deployed as relevant in the detailed proposals for
each of the three sites set out in this report.

1.4.6 Additionally, in accordance with the Wet Woodland Strategy [REP1-020],
areas at Benhall and Pakenham have been identified for the delivery of wet
woodland. The required measures will be detailed in a separate plan but
given that they are to be co-located with fen meadow habitats they are
defined spatially in this plan.

1.4.7 The Wet Woodland Strategy [REP1-020] was submitted into Examination
at Deadline 1. This requires the delivery of a total of 2.36ha of wet
woodland across the two fen meadow sites at Benhall and Pakenham. The
principle of co-location of compensatory wet woodland and fen meadow
habitats is supported by Natural England, given that this replicates the
situation at the Sizewell Marshes SSSI.
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1.5 Fen Meadow Establishment and Management Measures

151 The detailed proposals provided in Sections 2 to 4 of this draft Fen Meadow
Plan are focussed on the establishment phase which would be undertaken
in “Year 1’ of the works as outlined in the Fen Meadow Strategy [Section
2.9D of AS-209]. These primarily comprise physical measures to be
implemented to create the ground conditions to support fen meadow
species and the approach to introducing those species.

1.5.2 In subsequent periods (years 2-5 and 6-10), measures outlined focus on
continued introduction of species (as detailed in Fen Meadow Strategy
[Section 2.9D of AS-209]) and on-going management approaches. These
will need to remain flexible and be adjusted, annually if necessary, based
on monitoring of habitat development. Progress will be reviewed annually
and any adjustments to the habitat management approaches approved by
the Ecology Working Group. Any substantive changes of approach, which
could ultimately impact the ability to deliver the quantum of the target habitat
by Year 10, would need to be agreed by the Environment Review Group.

1.6 Report structure

1.6.1 There is a separate plan for the creation and establishment of fen meadow
habitat at each site. The report is structured as follows:

° Section 2 - Benhall;
° Section 3 — Halesworth;
° Section 4 — Pakenham;

. Section 5 — Summary.
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2.1 Site Baseline
a) Summary of investigations
2.1.2 The investigations being undertaken at Benhall were summarised in the
Fen Meadow Plan Report 1, with the study reports provided as appendices
[REP3-051 and REP3-052]. The studies have mostly been completed, as
detailed in Table 2.1 below.
Table 2.1: Status of studies as at July 2021
Site Study Status
Benhall Ecology desk study Completed in 2020
Ecology field surveys Phase 1 habitat survey
NVC survey
Water vole and otter survey
Aquatic invertebrate survey
of ditches
All completed in 2020
Hydrogeological desk study | Completed in 2021
Installation of piezometers, | Installed October 2020
dipwell, gaugeboards
Topgraphic survey of site Completed 2020
and installations
Water flow, level and quality | Commenced November
monitoring 2020 for 1 year.
2.2 Environmental Setting
2.2.1 The Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-

052] summarised the findings of a series of baseline reports, provided as
Appendices, that described the environmental setting of the Benhall site.
The majority of the baseline information is not repeated in detail in this Fen
Meadow Plan Draft 1 although a summary of the ecological setting is
provided below and further hydrological monitoring data are now available
so the Water Monitoring Summary — Benhall Site 10 & 11, November 2020
to April 2021, has been updated to July 2021 (Appendix A). The updated
data have also been further interpreted to update the site conceptual model
(Section 2.3).
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2.2.2 Note that in 2019, two sites were identified, referred to as Site 10 (to the
north) and Site 11 (to the south) and there was a gap between them.
Subsequently, the site boundaries were revised to combine these sites and
include the small parcel of land in between and the combined site was
included in the application for development consent. Reference is now
made to the northern, central and southern compartments (see Figure 2.1).

a) Summary of Ecological Setting from Benhall Ecology Baseline report

[REP3-051]

2.2.3 There are no statutory designated sites of nature conservation value within
the Benhall site boundary. However, a compartment of Manor Farm County
Wildlife Site (CWS) is located within the red line, and a further compartment
is located adjacent to the western Site boundary. This latter compartment
supports fen meadow habitat.

2.2.4 Coastal and floodplain grazing marsh, deciduous woodland and lowland
meadows priority habitats are mapped in MAGIC as occurring on Site.

2.2.5 The site comprises poor semi-improved grassland, inundation vegetation,
broadleaved wet woodland, scattered trees, flowing water, with fields
divided either by hedges or ditches.

2.2.6 The habitats present on site were broadly categorised, during the NVC
survey, as Floodplain and toe slope grasslands (of which three
communities, including two rush pasture communities, supported suites of
groundwater influenced and typical floodplain species), dry valley side
grassland and wet woodland.

2.2.7 Giant hogweed and Himalayan balsam were present along the banks of the
River Fromus. A small patch of giant hogweed was also noted within the
Site.

2.2.8 No sign of otter presence was recorded on site, although the river and some
of the wet ditches provide suitable habitat, and there is an otter record
nearby.

2.2.9 Four of the 18 transects surveyed provided optimal aquatic habitat for water
voles, with a further two meeting most of the noted habitat requirements but
holding less water, and eleven containing relatively shallow water. Water
vole presence was confirmed on four transects (two ditches and two river
transects).

2.2.10 The aquatic invertebrate fauna of the Benhall site comprises predominantly
common and local species.
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2.3 Site Conceptual Model

2.3.1 The initial site conceptual model is presented in the hydrogeological report
(Appendix D of the Fen Meadow Plan Report 1 Baseline Report [REP3-051
and REP3-052]). This section builds on the assessment provided in the
conclusions of that report and all monitoring data collected and made
available at the time of writing (July 2021). This section presents the
findings on the relationship between ground level, groundwater levels,
surface water levels and logged geological strata.

2.3.2 The Benhall site covers an area of 12.9 ha. The surface elevation across
much of the northern compartment is relatively flat, generally between 3.8
and 4.0 mAQOD (see LIDAR plots in Appendix A). At the margins of the site
the land surface rises to 6.7 mAOD in the northwest near Aldecar Lane and
to 5.2 mAOD in the southwest. The central and southern compartments
have a more well-defined slope from west to east towards the River Fromus
and contain a cut-off meander channel with a bed level of approximately
3.5 mAOD.

2.3.3 The River Fromus forms the eastern boundary of the Site and flows from
north to south.

2.3.4 The bedrock geology at the site is Crag sands (c.10-20m thick) overlying
London Clay of the Thames Group. The combined thickness of the Thames
Group and Lambeth Group in this locality is thought be c. 25-30 metres in
this locality. The Lambeth Group lies over the Chalk Group.

2.3.5 Alluvial deposits of clay, silt, sand and gravel directly overlie the Crag at the
Benhall site and borehole logs indicate that they increase in thickness from
around 7.7m in the south to >10m in the north of the Site. Head deposits of
clay, silt, sand and gravel are mapped at the western edge of the Alluvium
close to the boundary of the Site.

2.3.6 The Site is split in two at the boundary of the northern and central
compartments by an ordinary watercourse named 'The Canal' which
originates to the west of the A12 road. The Canal passes at right angle past
two sides of the Benhall Sewage Treatment works before turning east again
and discharging to the River Fromus. The Canal is the receiving
watercourse for the Benhall Sewage Treatment Works (STW) discharge.
The licensed discharge volume is 1.5 Ml/d.

2.3.7 On-site observations suggest that the Canal diverges to the north-east of
the STW (downstream of the discharge point) and some water flows into
the ditch network which flows northwards towards GBO04.
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2.3.8 The Benhall site contains a network of land drainage ditches which
discharge to the River Fromus at three locations.

2.3.9 There is a licenced surface water abstraction from the River Fromus on the
Site boundary (AN/035/0004/017), although this is toward the downstream
end of the site away from the potential Fen Meadow areas.

2.3.10 Topographic surveys initially indicated that water levels coming on to the
site from the west via the Canal are around 3.9 mAOD and on-site drainage
ditches generally between 3.5 and 3.8 mAOD (November 2020). Ditch
water levels are slightly lower in the southern half (Ditch W12 and W13)
which do not appear to be well connected to other ditches or to the River
Fromus.

2.3.11 The ditches in the northern compartment are monitored by GB03, 04 and
05 (Figure 1.1 in Appendix A). The STW discharge is upstream of GB03. A
plot of the water levels at the three gaugeboards and the groundwater level
in the superficial deposits (BHALL_1001_s) shows that the water level at
GBO03 (which is located on the higher ground to the north-west) appears to
be sustained (Figure C3 in Appendix A), likely by discharges from the STW.
A similar water level response is seen in the downstream gaugeboard at
GBO04 at the northern boundary of the Site showing the influence of the STW
here. GBO5 to the centre of the northern compartment, and the groundwater
level monitoring well at BHALL_1001_s both show a similar seasonal
response with reductions in water levels in mid-April and June and do not
appear to be maintained by the discharge. On-site observations have
confirmed that this central ditch in Site 10 is significantly drier with very little
flow.

2.3.12 At the boundary of the southern and central compartments, the surface
water levels are recorded by GB02. The water levels here show no decline
in spring despite a drop in the nearby superficial deposits recorded in April
and June (BHALL_1002_s and BHALL_1003_s). Again, this is likely to be
the influence of the STW discharge to the Canal.

2.3.1 The monitored data available at GBO1 suggests that water levels in this
ditch are lower than the other watercourses on site. The levels are also
lower than the surrounding groundwater levels (shown in the 1102
piezometer and 1104 dipwell), further reiterating earlier assumptions that
this watercourse is not well connected to the other ditches on site. This
ditch is linked to the River Fromus.

2.3.2 Development of peat has occurred in the northern and central
compartments and peat is encountered between 0.4 and 2.5 m below
ground surface. The borehole logs indicate a peat thickness of up to 4 m
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thick in places (Piezometer BHALL_1001_d) with a thickness of 1.1m at
borehole HAL_ 2803 _d. Soil cores show that a silty clay layer is often
present above the Peat which may hold a higher water level than that of the
underlying sands and gravels. The basal part of the peat was more
degraded than the upper part in some areas (Zone C Site 11) which may
indicate that the groundwater level is fluctuating through the lower part,
though it may rise through the peat during periods of heavier rainfall.

The soil core surveys carried out in April 2019 indicated that the initial water
table was generally between 0.5m and 1m below ground level, rising to 0.4
and 0.1m below ground level at two locations after rest. The rising
groundwater levels indicates that water in the peat and sands and gravels
beneath the silty clay layer near the surface has a positive hydrostatic
pressure in some locations. The October 2020 drilling programme recorded
similar rest ground water levels (0.48 to 0.84m). General groundwater flow
is thought to be towards the River Fromus (west to east) but collected data
from the surveys suggest a relatively flat water table at the Benhall site.

The soil core surveys, drilling logs and topographic survey indicate that
groundwater levels are in continuity with surface water levels in the on-site
ditches. The River Fromus has a bed level of 2.8 mAOD and a water level
of 3.51 mAOD at the northern end of the Benhall site and this gently
decreases downstream to a bed level of 2.3 mAOD and a water level of
2.9 mAOD at the southern end of the Benhall site, indicating the potential
for groundwater discharge to the river.

There is a groundwater abstraction at Ham Farm (7/35/04/*G/0095) which
is relatively close to (0.2km), and upgradient of, the Site and has the
potential to impact groundwater levels on the Site. The impact is likely to be
minimal due to the relatively low abstraction quantities.

The groundwater level plots shown in the monitoring note in Appendix A
show that the groundwater levels to the north (1001_s, 1002_s, 1003_s)
and in the centre (1101_s and 1103 _5s) of the site in the superficial deposits
present a similar pattern with a seasonal response to the dry April causing
groundwater levels to decrease.

To the very south of the Site, there is less response to the dry April period
in the superficial deposits (1102_s and 1104 _s) with a flatter groundwater
level hydrograph for these two locations (Figure A3 in Appendix A).

Some of the superficial deposit groundwater levels are showing
groundwater levels above the ground level. Notably:

. At 1002_s and 1003 _s groundwater levels are above surface in winter
January and early February) but the groundwater level decreases
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into spring, dropping below ground level (Figures B3 and B4 in
Appendix A). This results in a depth to water table at these two sites
of up to 0.6 m below ground level in spring. Levels in these superficial
deposits recovered into early summer.

) At 1104 s the groundwater level is above ground level periodically
between November and February and declines to approximately 0.4
m below ground level into spring (Figure B10 in Appendix A).

2.3.9 There is an artesian groundwater level response in two of the Crag
boreholes. The groundwater levels at 1101 _d is above ground level for
most of the monitored data series and at 1102_d the groundwater level
goes above ground level periodically (Figure A4 in Appendix A).

2.3.10 The piezometer at 1001 (BHALL 1001 s for superficial deposits,
BHALL_1001_d for Crag deposits) shows that the Crag groundwater levels
increased slowly over the winter and have now remained static (~3.65 to
3.75 mAOD) since February Figure A2 in Appendix A). Conversely, the
superficial deposits are showing more of a seasonal response. It is likely
that the Crag here is partly confined. Water levels in the superficial deposits
will be supported by the head in the Crag but there may be limited upward
flow. It is suspected that the increase of Crag groundwater levels from
October to January results from a rebound effect after the cessation of
nearby pumping.

2.3.11 It is evident in the 1102 piezometer in the shallow and deep wells (1102_s
and 1102_d respectively) that the timing and amplitude of the groundwater
fluctuations align very well between the two geological strata (Figure A4
and A5 in Appendix A). The Crag groundwater level is above that in the
superficial deposits, so it is plausible that there is a degree of hydraulic
continuity with the Crag in this location which is supporting the water level
in the superficial deposits at this location.

2.3.12 Slightly further north at 1101_s and 1101 _d the results for the shallow
(superficial) and deep (Crag) boreholes respectively show that the
magnitude and timing of the fluctuations align well (Figure A4 and A5 in
Appendix A), with the levels marginally higher in the Crag than the
superficial deposits, again supporting the theory that there may be some
upward flow from the Crag here.

2.3.13 The lowest groundwater level and therefore maximum depth to water in the
superficial deposits is listed in Table 2.2.
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Table 2.2: Groundwater levels and depth to water table

Borehole ID Lowest Maximum  Highest Minimum
observed depth to observed depth to
groundwat water groundwater water
er level table (m) level table
(mAOD) (mAQOD) (m)*

BHALL_1001_d 3.91 2.28 1.63 3.98 -0.08

BHALL 1001_s 4.35 3.49 0.85 4.20 0.14

BHALL_1002_s 3.93 3.31 0.62 4.31 -0.38

BHALL 1003 s 3.88 3.29 0.59 4.14 -0.27

BHALL_1101 d 3.91 3.92 -0.01* 4.34 -0.44

BHALL 1101 s 3.91 3.83 0.08 4.24 -0.34

BHALL_1102 d 3.92 3.74 0.18 4.15 -0.23

BHALL_1102_s 3.92 3.50 0.42 4.01 -0.09

BHALL 1103 s 3.95 3.43 0.52 4.17 -0.21

BHALL_1104 s 3.92 3.60 0.32 4.19 -0.28

* negative depth to water table shows where groundwater levels are above
ground level.

2.3.14 The groundwater and surface water data shows that the northern
compartment of the Site demonstrate two slightly different hydrologic
responses:

) In the northern compartment the superficial deposits fluctuate in
response to seasonal climatic conditions. Surface water levels in The
Canal, central east-west ditch and northern drainage outlet are
maintained by the STW discharges. The same is not seen in the
central Site 10 ditch which shows a decline in water levels due to its
hydraulic continuity with the underlying deposits. The groundwater
levels in the data available show that groundwater levels have been
above ground level at times, but also extend to around 50-80cm below
ground level during the spring and early summer. Further monitoring
will be required to assess what happens over the rest of summer 2021
and into autumn. There appears to be limited connectivity with the
River Fromus and the underlying Crag here. Groundwater levels in
the superficial deposits have peaked at around 4.3 mAOD and have
also dropped to around 3.3 mAOD.
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) In central and southern compartments, there is a less pronounced
impact to seasonal variations in the superficial deposits and it is likely
that there is some upward flow from the Crag in the here. This is likely
more pronounced at the southern end of the southern compartment.

2.3.15 There is some water quality data available for the Site, with more sampling
planned over 2021. The data so far show the following:

. Nitrate concentrations are highest in the ditches to the south of the
Site (GB1 and GB2 which measured 48.2 and 71.5 mg/l as NO3
respectively). The concentrations are either below the limit of
detection or low in the superficial deposits and underlying Crag.

. The Site generally has very low phosphate concentrations as would
be expected, with most samples not showing anything above the level
of detection. GB1, GB2 and SP5 locations shows phosphate
concentrations at 0.057 mg/l, 11.4 mg/l and 4.77 mg/l respectively
whilst the only detected level in groundwater was at 1102_s at

0.053 mg/l.
2.4 Suitability of the site for fen meadow creation
2.4.1 The Benhall site is discussed as three compartments - north, central and
south.

a) Northern Compartment

2.4.2 This compartment was identified in Wood, 2019 (Ref. 4 [APP-258]) as
containing a primary locus for fen meadow in the south-western third
(1.5ha) in which it was considered that there was good potential for water
management to provide the necessary water to support the habitat. This
primary locus area was bordered by a potential additional area for fen
meadow (0.7ha), within which it was considered that more substantial
intervention would likely be required to enable the development of fen
meadow. The locations of these areas served to focus the detailed
hydrological studies.

2.4.3 In 2021 the potential for fen meadow creation in this compartment has been
reviewed based on the available results of the detailed studies, and the
measures to deliver the necessary conditions for fen meadow, assessed
based on the points presented below:

) Groundwater levels in the shallow deposits in the northern
compartment are indicated to be maintained below ground level at the
location of installation BHALL_ 1001 _s. However, this is in an

______________________________________________________________________________________________________________________________________________|
NNB Generation Company (SZC) Limited. Registered in England and Wales. Registered No. 6937084. Registered office: 90 Whitfield Street, London W1T 4EZ

NOT PROTECTIVELY MARKED

Fen Meadow Plan Draft1| 14


https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/EN010012/EN010012-001865-SZC_Bk6_ES_V2_Ch14_Terrestrial_Ecology_Ornithology_Appx14C4_Fen_Meadow_Compensation_Study.pdf

..4-'-—-.—-""\._

m SIZEWELL C PROJECT — FEN MEADOW PLAN
SizewellC DRAFT 1
Doing the power of good for Britain

~epF NOT PROTECTIVELY MARKED
AN

14CGN

elevated location on a bund alongside the western ditch. Relative to
the majority of the compartment, water levels are at about ground level
over winter falling to, at most, 30cm below a typical ground level of
3.8m AOD (June 2021).

) The presence of relict ditches suggests that the compartment was
historically wetter, presumably prior to drainage and at which time fen
meadow habitats, or at least groundwater dependent fen meadow
species, may have been present.

. Water levels in the central ditch (indicated by GBO05) are below, but
appear to reflect, those of the shallow groundwater, indicating a
hydrological link between the two — with the central ditch potentially
limiting the groundwater level in this compartment.

. The compartment is bordered to the west and south by the Canal. The
main discharge from the Canal is to the Fromus however there
appears currently to be a minor link between the Canal and the ditches
within the compartment. Whilst water levels in the Canal, and River
Fromus would not be controlled as part of this work due to potential
effects off site, it is considered that water levels in the ditch network
that drains this compartment can be controlled without adversely
affecting areas or receptors off site.

. Groundwater nitrate concentrations are either below the limit of
detection or low in the superficial deposits and underlying Crag, and
the same applies to the presence of phosphate.

. During high flow events the River Fromus floods the compartment and
also backs up the Canal, which is noted as having elevated nitrate and
phosphate levels which are likely the result of discharge from the
Benhall STW. Whilst river water quality, and that in the Canal, is not
considered optimal for fen meadow habitats, during high flow events,
nitrate and phosphate concentrations will be diluted and, as indicated
in Section 1.5, Wheeler, Shaw and Tanner (2009, Ref. 2) note that the
community can accommodate considerable eutrophication without
change to its basic composition provided that active management
continues.

) Soil data indicates the presence of peat at each of the cored locations,
albeit at 50cm+ depth (Wood, 2019, Ref. 4 [APP-258]).

o A network of land drains is visible on LIDAR (see Appendix A). These
will be reducing the groundwater levels and drying the fields.
However, these can be blocked.
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Based on the groundwater and surface water level data, and substrate type,
it is concluded that it will be possible, by implementing measures detailed
in Section 2.5, to provide groundwater influenced conditions in this northern
area, potentially with a peaty or gley substrate, that have the potential to
support fen meadow habitat.

Water levels in the Canal, and River Fromus to the east, would not be
controlled to support these proposals. This is not required under the
proposals and could lead to off-site impacts.

a) Central Area of the Site

The southern two thirds of this compartment were identified in Wood, 2019
(Ref. 4 [APP-258]) as containing a primary locus for fen meadow (0.5ha) as
the area adjacent to the western ditch already contained some fen meadow
species. This primary locus area was bordered by a potential additional
area for fen meadow (0.5ha), focussed on an area showing groundwater
influence, within which it was considered that more substantial intervention
would likely be required to enable the development of fen meadow. The
locations of these areas served to focus the detailed hydrological studies.

Note that the northern third of the compartment was not assessed in Wood,
2019 (Ref 4. [APP-258]) and was included subsequently when the
boundary was re-drafted.

In 2021 the potential for fen meadow creation in this compartment has been
reviewed based on the available results of the detailed studies, and the
measures to deliver the necessary conditions for fen meadow, assessed
based on the points presented below:

) Groundwater levels in the shallow deposits at the northern boundary
of this compartment (indicated by BHALL1003_s) are above surface
in winter (January and early February) but decrease into spring by up
to 0.6 m below ground level.

. Groundwater levels in the shallow deposits in the western central area
of the site are indicated to be maintained at about ground level
(BHALL_1101_s) over the monitoring period to late June 2021. An
upward gradient from the deeper deposits is also maintained over the
monitoring period. These installations are in a location that was
marked by the presence of plant species indicating groundwater
influence (phreatophytes), and was identified in Wood, 2019 (Ref 4.

[APP-258]) as a primary locus.

o East of installation BHALL_1101 s is BHALL_1103_s groundwater
levels in the shallow deposits in the eastern central area of the site
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are indicated to be maintained at about ground level over the winter
but fall from March onwards (to 50cm below ground level at the lowest
point to date), and show a much more marked fluctuation than
BHALL 1101 s. The vegetation at this location was also not
suggestive of a groundwater influence at the surface.

o Groundwater levels in the shallow deposits are typically at, or above,
the adjacent ditch levels suggesting there is potential for groundwater
discharge to the adjacent ditches.

. The presence of relict ditches suggests that the compartment was
historically wetter, presumably prior to drainage and at which time fen
meadow habitats, or at least more groundwater dependent fen
meadow species, may have been present.

o Groundwater nitrate concentrations are either below the limit of
detection or low in the superficial deposits and underlying Crag, and
the same applies to the presence of phosphate.

o Water quality data in the western boundary ditch, and the river,
indicate elevated nitrate and phosphate levels, likely the result of
discharge from the Benhall Sewage Treatment Works, and, possibly
(not confirmed at present), septic tank discharge.

. Although a relict ditch remains, there are no active ditches crossing
this central area of the site linking to the surface watercourses. The
only interaction this area would have with surface water is therefore
via periodic overtopping during high flow events in the River Fromus.
Whilst river water quality is not optimal for fen meadow habitats,
during high flow events, nitrate and phosphate concentrations will be
diluted and, as indicated in Section 1.5, Wheeler, Shaw and Tanner
(2009, Ref. 2) note that the community can accommodate
considerable eutrophication without change to its basic composition
provided that active management continues.

. Soil data indicates the presence of peat below surface at the northern
end of this compartment [APP-258].

2.4.9 Based on the groundwater and surface water level data, and substrate type,
it is concluded that it will be possible, by implementing measures detailed
in Section 2.5, to provide groundwater influenced conditions in this central
area, potentially with a peaty or gley substrate, that have the potential to
support fen meadow habitat.
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2.4.10 Water levels in the western boundary ditch, and River Fromus to the east,
would not be controlled to support these proposals. This is not required
under the proposals and could lead to off-site impacts.

c) Southern Compartment

2.4.11 This compartment was identified in Wood, 2019 (Ref. 4 [APP-258]) as
containing a potential additional area for fen meadow (0.7ha). The location
of this area served to focus the detailed hydrological studies now on-going.

2.4.12 In 2021 the potential for fen meadow creation in this compartment has been
reviewed based on the available results of the detailed studies, and the
measures to deliver the necessary conditions for fen meadow, assessed
based on the points presented below:

o Groundwater levels in the shallow deposits in this compartment are
indicated (BHALL_1104_s) to be maintained at about ground level
over the winter but fall below surface from March onwards (to 25cm
below ground level at the lowest point to date).

. Whilst the vegetation present is a form of rush pasture, it lacks the key
groundwater indicator species present to the north.

. Groundwater levels in the shallow deposits are typically at, or above,
the ditch level (indicated by GBO1) suggesting there is potential for
groundwater discharge to the adjacent ditch.

. Groundwater nitrate concentrations are either below the limit of
detection or low in the superficial deposits and underlying Crag, and
the same applies to the presence of phosphate.

. Water quality data in the ditch at the northern end of this compartment,
indicate elevated nitrate and phosphate levels, likely the result of
discharge from the Benhall Sewage Works and, possibly (not
confirmed at present), septic tank discharge.

. A small area of peat was identified at depth in this area during the site
investigation. However other core samples taken in this compartment
indicate an absence of peat.

. Water levels in the ditch that flows through the compartment, and
River Fromus to the east, however would not be controlled as part of
this work due to potential for effects off site. Additionally, this area is
topographically lower than the central and northern compartments and
as a result is likely to flood more frequently than these areas.
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2.4.13 Based on review of the data available, it is concluded that the potential area
that could be made suitable for fen meadow would be too restricted to be
viable and fen meadow is not proposed in this compartment. Itis, therefore,
excluded from the fen meadow habitat creation proposals, although access
through this area is still required for establishment and subsequent
management of the fen meadow habitat in the northern and central
compartments, as the only access to the Benhall site is from the A1094 at
the southern end of the site.

2.5 Proposed layout and features
a) Proposed layout — Northern Compartment

2.5.2 For the northern compartment the key aim of the proposals is to exert
control over the drainage ditch network, reducing drainage from the
compartment and sculpt the ground to increase the groundwater influence
at the surface.

2.5.3 Exerting control over the drainage ditch network will support groundwater
levels in the shallow deposits such that they are maintained at, or just
above, ground level (target approximately 3.85m AOD).

2.5.4 The ground surface either side of the central (north-south oriented) drain
will be sculpted to create a matrix of terrestrial, wetland and shallow open
water habitat niches to maximise the potential for target species to colonise.
It is anticipated that 20-30cm of the surface material would need to be
removed to deliver the proposed matrix of habitats, subject to the results of
focussed soil coring during the implementation stage.

2.5.5 Natural colonisation, from the nearby fen meadow habitat on the Manor
Farm Meadows County Wildlife Site (CWS), will form a component of the
habitat development. However, green hay transfer, from Sizewell Marshes
SSSI, or another nearby fen meadow source, to the sculpted areas in mid-
summer will assist with species introduction. Application to areas of bare
earth is beneficial in respect of establishment of species with high light
requirements and low competitive abilities, whilst creation of a matrix will
maximise the potential for species that have low tolerance of drought or
flooding, to find an appropriate niche. Application of green hay may be
undertaken on more than one occasion.

2.5.6 M22 species introduction will also occur through translocation of turves from
the area of M22 being lost at Sizewell Marshes to within the areas identified
for creation of a habitat matrix. This approach has the added benefit of
providing the appropriate substrate for the species introduced. Use of this
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approach is subject to programme considerations and would only be
undertaken once.

2.5.7 An area for wet woodland creation (0.6ha) has also been identified at
Benhall. The approach to creation of this habitat is set out in the Wet
Woodland Strategy [REP1-020].

2.5.8 Site proposals are indicated on Figure 2.1.
I Physical measures in northern compartment

2.5.9 Physical measures proposed to be implemented in the northern
compartment are:

o Controlling water levels by installing a finely adjustable water control
structure on the ditch linking to the watercourse that forms the
northern compartment boundary. The water control structure will
support levels in summer but will also enable any river flood waters
getting onto the compartment in winter to escape. The water control
structure will be set to around 3.85-3.90 m AOD initially. This could
be adjusted up or down, if required, based on effectiveness indicated
through monitoring;

o If confirmed that a culvert exists at the southern end of the central
ditch, this will be blocked, as will a potential culvert, indicated on
Figure 2.1 on the south-eastern corner of the existing wet woodland;

. Sculpting of the land east of the central ditch, removing up to 20-30cm
of sail;

. Blocking or breaking up land drains, where encountered, to reduce
drainage from the compartment;

) Removal of a 3-4m wide bund of arisings from ditch clearance from
both banks of the central ditch;

. Installation of stock proof fence to control stock access to areas of
created habitat;

. Application of green hay to areas of bare earth; and

. Translocation of turves from the area of M22 being lost at Sizewell
Marshes to the areas identified for creation of the habitat matrix in the
northern compartment.
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b) Proposed layout — Central Compartment

2.5.10 The key aim of the proposals is to sculpt the ground surface to increase the
groundwater influence at the surface and create a matrix of terrestrial,
wetland and shallow open water habitat niches to maximise the potential
for target species to colonise. It is anticipated that 30-40cm of the surface
material would need to be removed to deliver the proposed matrix of
habitats, subject to the results of focussed soil coring at the time.

2.5.11 Natural colonisation, from the nearby fen meadow habitat on the Manor
Farm Meadows CWS, will form a component of the habitat development.
However, green hay transfer, from Sizewell Marshes SSSI, or another
nearby fen meadow source, to the sculpted areas in mid-summer will assist
with species introduction. Application to areas of bare earth is beneficial in
respect of establishment of species with high light requirements and low
competitive abilities, whilst creation of a matrix will maximise the potential
for species that have low tolerance of drought or flooding, to find an
appropriate niche. Application of green hay may be undertaken on more
than one occasion.

2.5.12 M22 species introduction will also occur through translocation of turves from
the area of M22 being lost at Sizewell Marshes to within the areas identified
for creation of a habitat matrix. This approach has the added benefit of
providing the appropriate substrate for the species introduced. Use of this
approach is subject to programme considerations and would only be
undertaken once.

2.5.13 Site proposals are indicated on Figure 2.1.
I Physical measures in central compartment

2.5.14 Physical measures proposed to be implemented in the central compartment
are:

o Sculpting of the land to the south, and immediately north of the relict
drain, removing up to 30-40cm of soil;

. Blocking or breaking up land drains, where encountered, to reduce
drainage from the compartment;

. Provision of a boardwalk along the footpath in the central
compartment to provide walkers a dry route;

o Installation of stock proof fence to control stock access to areas of
created habitat;

______________________________________________________________________________________________________________________________________________|
NNB Generation Company (SZC) Limited. Registered in England and Wales. Registered No. 6937084. Registered office: 90 Whitfield Street, London W1T 4EZ

NOT PROTECTIVELY MARKED

Fen Meadow Plan Draft 1| 21



_.a-'""-_-"‘\._

m SIZEWELL C PROJECT — FEN MEADOW PLAN
SizewellC DRAFT 1
Doing the power of good for Britain

NOT PROTECTIVELY MARKED

L]
- - 3
“ TEDF can

) Application of green hay to areas of bare earth; and

) Translocation of turves from the area of M22 being lost at Sizewell
Marshes to the areas identified for creation of the habitat matrix in the
central compartment.

a) Habitat creation works

2.5.15 A temporary site compound will be established and access routes marked
for the habitat creation works. Indicative locations for site compound and
access routes, and notes on accessibility, are provided in Figure 2.2. Of
particular note is that a new bridge will be needed to cross the Canal to
enable equipment to access the northern compartment. The site compound
and access route across the southern compartment could be agreed with
the landowner to minimise impacts and only indicative locations and routes
are shown on Figure 2.2.

2.5.16 Arisings will be removed from the floodplain, off-site.

2.5.17 The establishment works described above would be undertaken in late
spring/summer, avoiding periods with the highest risk of surface inundation
and the highest water tables that result in soft ground.

2.5.18 Working areas will be subject to ecological walkovers to confirm and update
ecological constraints. Works to ditch banks will be micro-sited to avoid
effects on water voles. A Protected Species Licence would be sought in the
event that one is required, although, based on the reported ecological
baseline [REP3-051 and REP3-052] it is considered that effects requiring
licensing can be avoided.

2.5.19 Activities will be controlled via measures in the the Code of Construction

Practice [REP5-078].
2.6 Conservation management
2.6.1 Management measures during the establishment period (Year 1) and in

Years 2-5 and 6-10 are summarised below.
a) Management units

2.6.2 Stock proof fence will be used to control stock access to areas of created
habitat in both the Northern and Central compartments, particularly during
the sensitive establishment phase in Year 1, and potentially beyond, during
years 2-5, depending upon ground conditions. Proposed fence lines are
indicated on Figure 2.1.
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2.6.3 Management of areas outside the fen meadow creation areas/fence lines
will comprise taking a hay crop, followed by aftermath grazing.

b) Fen Meadow Establishment period (Year 1)

2.6.4 Hay transfer would be achieved within a few hours of harvesting, with green
hay spread thinly and evenly in the receptor areas on bare ground. Seed-
drop from the strewn hay would be completed within 1-3 weeks. Seed
should be pressed into the ground using stock (ideally cattle), if ground
conditions allow, or a roller.

2.6.5 Where germination is sub-optimal, subsequent hay-transfer during August-
September would be undertaken.

2.6.6 Following hay-transfer, colonization of the receptor areas by perennial
weeds and/or slug populations would be monitored and, if required, treated
appropriately to protect the new seedlings.

2.6.7 In the period after hay-transfer (July-November and again in the early part
of the following growing season) germination would be favoured by
maintaining a short sward.

2.6.8 During and following the first growing season, further introductions of green
hay — or of collected propagules of target species — would be undertaken
as appropriate.

2.6.9 Subject to programme considerations, translocation of turves from the area
of M22 being lost at Sizewell Marshes to the Benhall site will take place
within a few hours to minimise the potential for drying prior to placement.
The turves will be re-laid as a sward to retain the integrity of the turves and
maximise the potential for survival of the translocated species.

2.6.10 The water control structure in the northern compartment will require
adjustment as appropriate, based on monitoring, to deliver the target water
level conditions for fen meadow habitat.

c) Fen Meadow Management — Years 2-5 and 6-10

2.6.11 In the first spring after initial hay transfer cutting, or grazing where ground
conditions allow, may be required to avoid seedlings being shaded out.

2.6.12 Any perennial weeds that colonise would be controlled by spot treatment
with herbicide and, as in Year 1, slug populations controlled as required.

2.6.13 From Year 3 onwards, the receptor areas will be managed as hay meadows
and therefore should be cut late (for example, after mid July), with swath
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turning or tedding undertaken to assist seed shedding. The cutting date
would be matched to that of the donor meadow, if possible. The use of
livestock, particularly for aftermath grazing, is important, where ground
conditions allow, because they create gaps in the sward and trample in the
seed, which helps the introduced species to spread.

There will be no use of inorganic fertilisers or widespread application of
herbicides.

The water control structure in the northern compartment will require
adjustment as appropriate, based on monitoring, to deliver the target water
level conditions for fen meadow habitat.

Monitoring

The effects on ground and surface water levels, and surface wetness,
would be monitored for effectiveness using existing installations and
observation.

An annual botanical assessment of the establishment of species in the area
will be undertaken, including assessment of the presence of phreatophyte
species characteristic of M22. Note that some of the introduced species
may take several years to appear and so the success of the hay transfer
should not be judged immediately but kept under review.

Management of the water levels and habitats developing on site will be
amended as required based on the monitoring results.

Area of Potential Fen Meadow

The initial primary loci and potential additional areas for fen meadow
provided in Wood, 2019 (Ref. 4 [APP-258] were used to focus the detailed
hydrological studies. Based on the data now available it is considered that
implementing the proposed measures in the northern and central
compartments will result in elevated water levels and/or creation of a habitat
matrix, creating the conditions for establishment of fen meadow habitat
across 2.4 ha of the site. This figure supersedes the primary loci and
potential additional areas for fen meadow provided in Wood, 2019 (Ref. 4

[APP-258]).

An additional area of 0.6ha has also been identified for inclusion of wet
woodland in the northern compartment.
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3.1 Site Baseline
a) Summary of investigations
3.1.2 The investigations being undertaken at Halesworth were summarised in the
Fen Meadow Plan Report 1, with the study reports provided as appendices
[REP3-051 and REP3-052]. The studies have mostly been completed, as
detailed in Table 3.1 below.
Table 3.1: Status of studies as at July 2021
Site Study Status
Halesworth Ecology desk study Completed in 2020
Ecology field surveys Phase 1 habitat survey
NVC survey
Water vole and otter survey
Aquatic invertebrate survey
of ditches
All completed in 2020
Hydrogeological desk study | Completed in 2021
Installation of piezometers, | Installed October 2020
dipwell, gaugeboards
Topgraphic survey of site Completed 2020
and installations
Water flow, level and quality | Commenced November
monitoring 2020 for 1 year.
3.2 Environmental Setting
3.2.1 The Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-

052] summarised the findings of a series of baseline reports, provided as
Appendices, that described the environmental setting of the Halesworth
site. The majority of the baseline information is not repeated in detail in this
Fen Meadow Plan Draft 1 although a summary of the ecological setting is
provided below and further hydrological monitoring data are now available
so the Water Monitoring Summary — Halesworth Site 28, November 2020
to April 2021, has been updated to July 2021 (Appendix B). The updated
data have also been further interpreted to update the site conceptual model
(Section 3.3).
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a) Summary of Ecological Setting from Halesworth Ecology Baseline

report [REP3-051]

3.2.2 There are no statutory, or non-statutory, designated sites of nature
conservation value within the Site or immediately adjacent to it.

3.2.3 Coastal and floodplain grazing marsh priority habitats are mapped in
MAGIC as occurring on Site. There are no areas of existing fen meadow
habitat nearby.

3.24 The site comprises a mix of semi-improved neutral grassland (most of it
marshy), with scrub, scattered broadleaved trees, a defunct species-poor
hedge, flowing and standing water.

3.25 Four distinct grassland-types were recorded during the NVC survey. An
area of rush pasture flanking the catch-dyke contained species indicating
groundwater influence.

3.2.6 No sign of otter presence was recorded on site.

3.2.7 A number of ditches provided optimal water vole habitat and water vole
presence was located on seven of the surveyed transects (3 different
ditches) in the summer, although no presence was recorded in the autumn
hen water levels were high.

3.2.8 The aquatic invertebrate fauna of the Halesworth site comprises
predominantly common and local species.

3.3 Site Conceptual Model

3.3.1 The initial site conceptual model is presented in the hydrogeological report
(Appendix F of the Fen Meadow Plan Report 1 Baseline Report [REP3-
051 and REP3-052]). This section builds on the assessment provided in the
conclusions of that report and all monitoring data collected and made
available at the time of writing (July 2021). This section outlines the findings
on the relationship between ground level, groundwater levels, surface water
levels and logged geological strata.

3.3.2 The surface elevation slopes gently from northwest to southeast towards
the Walpole River, which is a main river that flows north-easterly. Ground
elevations are highest in the northwest at 7.5-8.25 mAOD, flattening out to
between 6.6-7 mAOD across much of the Site (see LIDAR plots in Appendix
B). The Walpole River cuts a channel past the south-eastern boundary of
the Site and has relatively steep banks, particularly to the south.
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3.3.3 The site contains a network of land drainage ditches, most of which feed
into a main catch-dyke.

3.34 Surface drainage from Blyth Road industrial estate is culverted beneath the
catch-dyke but discharges to an open ditch and is conveyed along the lower
part of the site before discharge to the Walpole River via a second culvert.

3.3.5 Topographic surveys initially indicate that water levels in the catch-dyke and
attached drainage ditches are between 6.4 and 6.5 mAOD (November
2020). The Blyth Road drainage channel (W6) recorded a water level of
5.69 mAOD during the survey visit and Walpole River levels were 5.6
mAOD.

3.3.6 The bedrock geology at the site is Crag sands (c.21-26m thick) overlying
London Clay. Although the Site is near the feather edge of the London Clay
it is recorded to have a >10m thickness at the deeper on site borehole. The
London Clay overlies the Chalk. Superficial deposits of Lowestoft Sands
and Gravels overlie the Crag sands which are in turn overlaid by a
combination of Alluvium (clay, silt, sand and gravel) and Head deposits.

3.3.7 Development of peat has occurred on the southern side of the catch-dyke
and is encountered between 0.4 and 0.7 m bgl with a thickness of 1.1m at
borehole HAL_2803_d. Soil cores show that a silty clay layer is often
present above the Peat and is likely to impede movement of groundwater,
rainwater and also flood water.

3.3.8 The soil core survey (Wood, 2019, Ref 3. [APP-258]) indicated that
groundwater levels were within the Peat (often below its upper surface)
between 0.45 and 0.9 m bgl. The October 2020 drilling programme, which
occurred during a relatively wet few weeks, showed a slightly higher rest
groundwater level between 0.07 and 0.2 m, which indicates that the upper
part of the peat may experience seasonal wetting and drying as the water
table changes. Groundwater flow is generally toward the Walpole river in
the southeast.

3.3.9 Groundwater in the deeper Crag sands is under positive hydrostatic
pressure, resulting in slightly artesian conditions at piezometer
HAL_2803_d (Figure Al in Appendix B). This indicates the presence of
semi-confining clay layers within the Crag.

3.3.10 Groundwater levels at HAL-2802_s and HAL-2802_d show that the Crag
and superficial deposits demonstrate the same magnitude and timing of
fluctuations therefore in hydraulic continuity here (Figure A2 in Appendix
B). The peaks generally correlate with peaks to the surface water level
GBO03 (Figure A2 in Appendix B) indicating a response to recharge from

rainfall. There may be some upward flow from the Crag.
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3.3.11 To the north-east, the superficial deposit groundwater levels exhibit a
similar response in HAL-2802_s to those at the centre of the site (Figure
A2 in Appendix B). Whilst the surface water levels at GBO1 on site
decrease during the dry April, the same decrease in water level is not seen
in GBO2 which receives a discharge from the Blyth Road Industrial Estate
which may provide additional support during this dry period.

3.3.12 Groundwater levels recorded in the monitoring installations in the
superficial deposits drop to between 6 and 6.2 mAOD (Figure A2 in
Appendix B).

3.3.13 The soil core surveys, drilling logs and topographic survey indicate that
groundwater levels are in continuity with surface water levels in the on-site
ditches. The catch-dyke intercepts groundwater flow from the northwest.
Beyond the catch-dyke to the southeast the water table flattens out and is
higher than the Walpole River water level, indicating the potential for
groundwater discharge to the river.

3.3.14 There are two significant groundwater abstractions licences for public water
supply from six boreholes within 1.2km of the Halesworth site. These
abstractions are sourced from the Chalk aquifer and their potential impact
on near surface groundwater levels below the Site is likely to be small due
to the presence of London Clay and semi-confining clay layers within the
Crag. Nevertheless, the Site falls within Zone 3 of the groundwater
protection zones for those sources.

3.3.15 The Halesworth STW discharges to the Walpole River approximately 50m
downstream of the Site. The licensed discharge volume is 3.553 Ml/d. Flow
is not gauged in the Walpole River. The closest permanent flow gauging
station is located on the River Blyth approx. 2km downstream (east) of the
Site at Holton (Ref No. 35013) which has an average flow of 0.46 m3/s
(39.7 Ml/d).

3.3.16 The spot flow data for the site shows very limited surface water flows within
the onsite drainage channels (Table 4.1 in Appendix B).

3.3.17 There is some water quality data available for the site, with more sampling
planned over 2021 and 2022. The data available to date shows the
following:

¢ Nitrate concentrations are very low across the site. Where nitrate is
present above the limit of detection it is in the deeper Crag deposits
and Walpole River.

e Phosphate concentrations are below the level of detection across
the site.
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3.4 Suitability of the site for fen meadow creation

3.4.1 The site was identified in Wood, 2019 (Ref. 4 [APP-258]) as containing a
primary locus for fen meadow (1.2ha) spanning the catch-dyke (the west-
east aligned ditch that is the main drainage pathway for the site) where the
vegetation indicates groundwater influence near to the surface. This
primary locus area was bordered by a potential additional area for fen
meadow (1.3ha), within which it was considered that more substantial
intervention would likely be required to enable the development of fen
meadow. The locations of these areas served to focus the detailed
hydrological studies now on-going.

3.4.2 In 2021 the potential for fen meadow creation in this compartment has been
reviewed based on the available results of the detailed studies, and the
measures to deliver the necessary conditions for fen meadow, assessed
based on the points presented below:

o Groundwater levels in the shallow deposits north of the catch-dyke are
variable and show a general downward gradient to the deeper
deposits. Winter levels in HALL_2803_s and HALL_2804_s fluctuate
15-30cm below ground level, but recess in the spring and early
summer to 50-70cm below ground level.

. However, the groundwater levels in the shallow deposits north of the
catch-dyke are, in general, above those of the catch-dyke, which has
a typical level of between 6.3m AOD and 6.4m AOD (Figure Al in
Appendix B). It is noted also that recorded levels in the catch-dyke
at GB0O1 peaked over winter at about 6.98m AOD, with lesser peaks
reaching 6.8m AOD (Figure Al in Appendix B). At these elevations,
significant areas of the site south of the catch-dyke will have been
under water, albeit the peaks are very short-lived. These peaks were
likely the result of backing up of the catch-dyke as a result of high river
levels downstream.

o South of the catch-dyke installations HALL 2802_s and _d show a
similar pattern of fluctuation as those to the north but maintain an
upward hydraulic gradient. In this area however, the adjacent ditch,
that conveys the surface drainage from the nearby industrial estate,
to the river is likely acting to drain the nearby surface deposits.

o Whilst not clearly apparent from the spring groundwater level data, the
vegetation lying either side of the catch-dyke, represented in the
National Vegetation Classification (NVC) survey reported in Appendix
B of Fen Meadow Plan Report 1 [REP3-051 and REP3-052], as
MG10b Holco-Juncetum effusi, Juncus inflexus sub-community
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(referred to as stand C2), contained species indicative of flushing with
mildly calcareous groundwater.

) Soil data for the area north of the catch-dyke indicates an absence of
peat; silty clay and sands forming the full depth of cores taken. To the
south of the catch-dyke silty clay overlies peat encountered at around
40cm below ground (Wood, 2019, Ref. 4 [APP-258]).

. Nitrate concentrations are very low across the site and phosphate
concentrations are below the level of detection.

. Water quality data for the catch-dyke indicate a very low concentration
of nitrate, and phosphate below detection limits, indicating that the
Halesworth STW, is not influencing the ditch water quality.

o A network of land drains is visible on LIDAR (see Appendix B). These
will be reducing the groundwater levels and drying the fields.
However, these can be blocked.

3.4.3 Based on the groundwater and surface water level data, substrate type,
and vegetation indicators it is concluded that it will be possible, by
implementing measures detailed in Section 3.5, to provide groundwater
influenced conditions in the area of the catch-dyke, potentially with a peaty
substrate to the south of the dyke, that have the potential to support fen
meadow habitats.

3.4.4 Water levels in the River Walpole would not be controlled to support these
proposals. This is not required under the proposals and could lead to off-
site impacts.

3.5 Proposed layout and features

3.5.1 The key aim of the proposals is to exert control over the drainage ditch

network, with the effect of raising the base surface water level and
supporting the groundwater levels in the shallow deposits, reducing
drainage from the site and sculpting the ground to increase the groundwater
influence at the surface.

3.5.2 The target catch dyke water level would be 6.6-6.7m AOD.

3.5.3 To the north of the catch dyke ground levels rise towards the northern site
boundary (the northern bank level varying from 6.8-7.1m AOD and rising
northwards). Therefore, whilst groundwater at the surface will be unlikely
to occur, additional surface water level control will reduce leakage and
support flushed situations in the immediate vicinity of the dyke.
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354 Removal of a bund of recently placed arisings from the northern bank of the
catch-dyke, will also facilitate a reduction in the ground level by a few
centimetres to increase the potential for fen meadow species in this mildly
flushed area.

3.55 Ground levels to the south of the dyke are lower (the southern bank level
varying from 6.6 (at the extreme eastern end) - 6.8m AOD. Raising the
dyke water level is expected to support shallow groundwater levels such
that groundwater may occur at the surface in the vicinity of the dyke.

3.5.6 The ground surface to the south of the dyke, between the existing ditches,
will be sculpted to create a matrix of terrestrial, wetland and shallow open
water habitat niches to maximise the potential for target species to colonise.
It is anticipated that 30-40cm of the surface material would need to be
removed to deliver the proposed matrix of habitats, subject to the results of
focussed soil coring during the implementation stage.

3.5.7 The three westernmost ditches on site are blind ended and hence retain
water. However, the ditch that conveys the industrial estate drainage, and
which is likely also draining the near surface deposits, would be infilled and
the drainage discharge piped down the river. This would reduce the
drainage from the shallow deposits in this area. No works are proposed to
the ditch on the eastern site boundary as this will be downstream of the
proposed water control structure.

3.5.8 There is no adjacent seed source for natural colonisation. Therefore, green
hay transfer, from Sizewell Marshes SSSI, or another nearby fen meadow
source, to the sculpted areas in mid-summer will assist with species
introduction. Application to areas of bare earth is beneficial in respect of
establishment of species with high light requirements and low competitive
abilities, whilst creation of a matrix will maximise the potential for species,
that have low tolerance of drought or flooding, to find an appropriate niche.
Application of green hay may be undertaken on more than one occasion.

3.5.9 M22 species introduction will also occur through translocation of turves from
the area of M22 being lost at Sizewell Marshes to within the areas identified
for creation of a habitat matrix. This approach has the added benefit of
providing the appropriate substrate for the species introduced. Use of this
approach is subject to programme considerations and would only be
undertaken once.

3.5.10 Site proposals are indicated on Figure 3.1. No wet woodland is proposed
at this site.
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a) Physical measures
3.5.11 Physical measures proposed to be implemented on site are:

) Controlling water levels by installing a finely adjustable water control
structure on the catch-dyke. The water control structure will support
levels in summer but will also enable any river flood waters getting
onto the site in winter to escape. As indicated above the target level
would be 6.6-6.7m AOD, which dictates that it be located adjacent to
the bridge crossing the catch-dyke. Much further east the land levels
will be too low, and the dyke water could overtop the south bank;

. Setting the water control structure to around 6.7m AOD initially. This
could be adjusted up or down, if required, based on effectiveness
indicated through monitoring;

. Piping the industrial estate drainage to the river and infilling the ditch
that currently carries the drainage in an open channel,

. Preventing groundwater from following the path of the former ditch by
including clay stanks at approximately 25m intervals;

o Sculpting land to the south of the catch-dyke, removing up to 30-40cm
of soil. The sculpting works will extend approximately 60m from the
catch-dyke towards the river, working within existing topographic
features (e.g. avoiding works to elevated ground alongside the river);

o Removal of a 3-4m wide bund of recently placed arisings from the
northern bank of the catch-dyke. This will also facilitate a reduction in
the ground level by a few centimetres to increase the potential for fen
meadow species in this mildly flushed area;

. Blocking or breaking up land drains, where encountered, to reduce
drainage from the site;

o Installation of stock proof fence to control stock access to areas of
created habitat;

. Application of green hay to areas of bare earth; and

o Translocation of turves from the area of M22 being lost at Sizewell
Marshes to the areas identified for creation of the habitat matrix.
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b) Habitat creation works

3.5.12 A temporary site compound will be established and access routes marked
for the habitat creation works. Indicative locations for site compound and
access routes, and notes on accessibility, are provided in Figure 3.2.

3.5.13 Arisings will be used to infill the ditch and/or removed from the floodplain,
off-site.

3.5.14 The establishment works described above would be undertaken in late
spring/summer, avoiding periods with the highest risk of surface inundation
and the highest water tables that result in soft ground.

3.5.15 Working areas will be subject to ecological walkovers to confirm and update
ecological constraints. Works to ditch banks will be micro-sited to avoid
effects on water voles. A Protected Species Licence would be sought in the
event that one is required, although, based on the reported ecological
baseline [REP3-051 and REP3-052] it is considered that effects requiring
licensing can be avoided.

3.5.16 Activities will be controlled via implementation of measures in the Code of
Construction Practice [REP5-078].

3.6 Conservation management

3.6.1 Management measures during the establishment period (Year 1) and in
Years 2-5 and 6-10 are summarised below.

a) Management units

3.6.2 Stock proof fence will be used to control stock access to areas of created
habitat, particularly during the sensitive establishment phase in Year 1, and
potentially beyond, during years 2-5, depending upon ground conditions.
Proposed fence lines are indicated on Figure 3.1.

3.6.3 Management of areas outside the fen meadow creation areas/fence lines
will comprise taking a hay crop, followed by aftermath grazing.

b) Fen Meadow Establishment period (Year 1)
3.6.4 As described for Benhall.
c) Fen Meadow Management — Years 2-5 and 6-10

3.6.5 As described for Benhall.
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3.7 Monitoring

3.7.1 The effects on ground and surface water levels, and surface wetness,
would be monitored for effectiveness using existing installations and
observation.

3.7.2 An annual botanical assessment of the establishment of species in the area

will be undertaken, including assessment of the presence of phreatophyte
species characteristic of M22. Note however that some of the introduced
species may take several years to appear and so the success of the hay
transfer should not be judged immediately but kept under review.

3.7.3 Management of the water levels and habitats developing on site will be
amended as required based on the monitoring results.

3.8 Area of Potential Fen Meadow

3.8.1 The initial primary loci and potential additional areas for fen meadow
provided in Wood, 2019 (Ref. 4 [APP-258] were used to focus the detailed
hydrological studies. Based on the data now available it is considered that
implementing the proposed measures on site will result in elevated water
levels and/or creation of a habitat matrix, creating the conditions for
establishment of fen meadow habitat across 1.0 ha of the site. This figure
supersedes the primary loci and potential additional areas for fen meadow
provided in Wood, 2019 (Ref. 4 [APP-258]).
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4.1 Site Baseline
a) Summary of investigations
4.1.2 The investigations being undertaken at Pakenham were summarised in
Fen Meadow Plan Report 1, with the study reports available at the time
provided as appendices [REP3-051 and REP3-052]. Since the Fen
Meadow Plan Report 1 [REP3-051 and REP3-052] was produced, the
NVC survey and spring water vole and otter survey have been completed
and therefore studies are now mainly complete, as detailed in Table 4.1.
Table 4.1: Status of studies as at July 2021
Site Study Status
Pakenham Ecology desk study Completed in 2021
Ecology field surveys Phase 1 habitat survey
completed May 2021
NVC survey completed
June 2021
Spring water vole and otter
survey completed May
2021
Aquatic invertebrate survey
undertaken late June 2021
Hydrogeological desk study | Completed in 2021
Installation of piezometers, | Completed March 2021
dipwell, gaugeboards
Topgraphic survey of site Undertaken March 2021
and installations
Water flow, level and quality | Commenced April 2021 for
monitoring 1 year
4.2 Environmental Setting
42.1 The Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-
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052] summarised the findings of a series of baseline reports, provided as
Appendices, that described the environmental setting of the Pakenham site.
The majority of the baseline information is not repeated in detail in this Fen
Meadow Plan Draft 1 although a summary of the ecological setting is
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provided below, accompanied by a summary of the results of the NVC and
water vole/otter surveys, which are also are provided in:

) Pakenham Site 54 Ecology Baseline (NVC and water vole/otter
survey) in Appendix C;

4.2.2 Further hydrological monitoring data are also now available and the Water
Monitoring Summary — Pakenham Site 54, April 2021, has been updated
with data to July 2021 (Appendix D). The updated data have also been
further interpreted to update the site conceptual model (Section 4.3).

a) Summary of Ecological Setting from Pakenham Ecology Baseline

report [REP3-051]

4.2.3 There are no statutory, or non-statutory, designated sites of nature
conservation value within the Site. However, Pakenham Meadows SSSI is
located adjacent to the Site, to the east of Pakenham Stream, and
Pakenham Fen Meadows County Wildlife Site is also located to the east of
Pakenham Stream. Both of these designated sites contain fen meadow
habitat.

4.2.4 Coastal and floodplain grazing marsh and deciduous woodland priority
habitats are mapped in MAGIC as occurring on Site.

4.2.5 The site comprises a mix of grassland (some of it marshy), semi-improved
and improved grassland, broadleaved wet woodland, swamp, standing
water and running water, with fields divided either by hedges or ditches.

b) Pakenham Site 54 Ecology Baseline (NVC and water vole/otter
survey) (Appendix C)

I. National Vegetation Classification (NVC) survey

4.2.6 The NVC survey identified vegetation-types from six phytosociological
groups within and on the margin of the floodplain. These vegetation types
are assigned to the following NVC communities:

Fen meadow

. M22b Juncus subnodulosus-Cirsium palustre fen meadow, Briza
media-Trifolium spp. sub-community; and

o M22a Juncus subnodulosus-Cirsium palustre fen meadow, Typical
sub-community.

Rush pasture
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) MG10b Holcus lanatus-Juncus effusus rush pasture, Juncus inflexus
sub-community; and

. MG10b/S22c¢ Holcus lanatus-Juncus effusus rush pasture, Juncus
inflexus sub-community, grading to Glyceria fluitans water-margin
vegetation, Alopecurus geniculatus sub-community.

Inundation grassland
. MG13 Agrostis stolonifera-Alopecurus geniculatus grassland.
Floodplain grassland

) MG7b/MG10b Lolium perenne-Poa trivialis ley grading to Holcus
lanatus-Juncus effusus rush pasture, Juncus inflexus sub-community;

o MG7b Lolium perenne-Poa trivialis leys ; and

. MG7c Lolium perenne-Alopecurus pratensis-Festuca pratensis
grassland.

Valley footslope grasslands
. MG7d Lolium perenne-Alopecurus pratensis grassland,;
. MG7a Lolium perenne-Trifolium repens leys;

. MG1le Arrhenatherum elatius grassland, Centaurea nigra sub-
community; and

. MG1la Arrhenatherum elatius grassland, Festuca rubra sub-
community.

Fertile reed-fen

. S25a Phragmites australis-Eupatorium cannabinum tall-herb fen,
Phragmites australis sub-community.

Poplar woodland

. W6b Alnus glutinosa-Urtica dioica woodland, Salix fragilis sub-
community.

4.2.7 The grassland habitats present qualify as coastal and floodplain grazing
marsh, whilst the woodland qualifies as deciduous woodland, both of which
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are habitats of principal importance listed under Section 41 (S41) of the
Natural Environment and Rural Communities (NERC) Act 2006.

ii.  Otter and water vole survey

4.2.8 The Site contains suitable habitat and conditions to support both water vole
and otter.
4.2.9 During the presence/absence survey, two water vole latrines were located

(one on each of two ditches), as were two feeding stations (both on the
same ditch) and small mammal runs on four ditches. No water vole burrows
were identified however it is noted that due to unseasonably wet conditions
encountered in spring 2021, some of the potential field signs identified
during the survey may have been diluted or hidden by rising water levels
etc. and hence water vole may make more use of the site than was recorded
in May.

4.2.10 A number of otter spraints were recorded, all from the Pakenham Stream.
No signs of otter presence were recorded from ditches on site.

4.3 Site Conceptual Model

43.1 The initial site conceptual model is presented in the hydrogeological report
(Appendix H of the Fen Meadow Plan Report 1 Baseline Report [REP3-
051 and REP3-052]). This section builds on the assessment provided in the
conclusions of that report and all monitoring data collected and made
available at the time of writing (July 2021). This section presents the
findings on the relationship between ground level, groundwater levels,
surface water levels and logged geological strata.

4.3.2 The Pakenham Site covers the valley floor of the Pakenham Stream. The
bedrock geology underlying the Site is Chalk. The chalk is overlain by
superficial deposits of varying thicknesses; the most dominant is Peat, but
there are also river terrace sands and gravels and Head deposits which thin
towards the western margin. The boundary to the west is the upland
toeslope. The margin of this upland is composed of sands and gravels. The
upland also has a pronounced sandy terrace toe-slope occupying much of
the northern part of this site. To the east, the site is bounded by the
Pakenham Stream. There is a buried valley running roughly south of the
course of the River Sapiston (Black Bourn) and another which dissects the
site which is filled with Glacial Till/ Boulder Clay.

4.3.3 Development of peat has occurred at the site and is encountered between
0.1 and 0.6 m bgl with a thickness of up to 2.9 m at borehole PAK-HA-2.
Soil cores show that where present the peat is between 30 and 110 cm

thick. Most cores exhibited the deposition of peat over sand, with chalky
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boulder clay or ‘putty’ chalk proved in cores in the centre of the survey or
the south west corner, respectively

4.3.4 The highest ground is to the west of the Site with elevations to over 32.5
mAOD. The catchment topography generally slopes towards the
Pakenham Stream to the east, however, LIDAR data for the site shows that
the central ditch which bisects the site is the low point at around 30 mAOD
(see Appendix D). The Pakenham Stream to the east of the site is the main
drainage channel for the wider catchment and there is a bund on the left
bank which is at about 31.5 mAOD, although a low point is indicated by the
LIDAR data (see Appendix D) immediately to the north of the footpath,
where cattle gather to drink and have eroded the bank. Although not
recorded in the available data, during initial visits this area of the site was
noted to be under water, arising from flooding from the Stream. Generally,
over the main central Pakenham Site the ground levels are between 30.5
and 31 mAOD.

4.3.5 The Pakenham site contains a network of land drainage ditches. The main
ditch across the site runs from south to north parallel with the Pakenham
Stream. This central ditch is bisected by a second west-east primary ditch;
both ditches appear to be carriers for near-surface groundwater. There are
several small boundary drains which appear to drain along the upland
margin and run to the main central drain.

4.3.6 Data obtained from the topographic surveys initially indicate that water level
in the Pakenham Stream is around 31.1 mAOD. The lowest elevation of the
channel bed on the short Pakenham Stream reach accessible during the
topographic survey (water levels were very high in March 2021) was 29.9
mMAOD. The Pakenham Stream is at a higher elevation than the central
ditch, although there is still likely continuity between the Pakenham Stream
and groundwater levels.

4.3.7 Site visits have identified a breach in the Pakenham Stream bank where
the stream crosses over the west-east ditch, which is culverted at this
location. The flow, from east to west, in to the site in this ditch, and
subsequently in to the central ditch, is being supported by flow from
Pakenham Stream via this breach.

4.3.8 The topographic survey indicated initially that water level in the central ditch
is around 30.4 mAOD. The lowest channel elevation recorded in the
topographic survey was 28.6 mAOD. Groundwater levels across the site
recorded at between around 29.5 mAOD and 30.6 mAOD for the same day.

4.3.9 Regionally, groundwater flow in the chalk is towards the Little Ouse but is
considered to deflect towards the Pakenham Stream locally and to the
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north-east regionally. Chalk groundwater levels are generally considered to
be at between 32 mAOD and 36 mAOD in the regional groundwater model
produced by the Environment Agency.

4.3.10 The water levels in the chalk borehole monitored on Site (BH-2_d, ) shows
that the piezometric surface of the Chalk is higher than ground level at
between 33.25 mAOD in early spring (29th March 2021) and 32.4 mAOD
by summer 2021 (12th July 2021). Ground level at BH2 is 32.22 mAQOD.
The groundwater level data at BH-2_d demonstrates that there has been a
generally declining trend over the spring and early summer of 2021 (Figure
A4 in Appendix D). BH-2_s which measures the water level in the
superficial deposits at the same location shows a clear declining trend over
the same period which aligns with that seen in BH-2_d (Figure A4 in
Appendix D) indicating some hydraulic continuity of the near surface
deposits with the underlying chalk. Groundwater levels are below ground
level at 30.25 mAQOD in early spring (29th March 2021) and 29.59 mAOD
by summer 2021 (12th July 2021).

4.3.11 In the centre of the site, the central ditch has a water level around 30.4
mMAOD (as monitored by GB01 and GBO03, Figure A3 in Appendix D). There
are no significant fluctuations in the observed data. The land to the east of
the central ditch is mostly flat between 30.35 and 30.5 mAOD and very
similar to the water levels in the ditch.

4.3.12 The ditch to the north-west of the central ditch has a higher water level
(GBO02) at 31.4 mAOD, most likely a function of the higher topography to
the west of the site. The base of the ditch at GB02 is approximately 1.3
MAOD above the base of the central ditch.

4.3.13 The water levels in the near surface dipwells (PAK-HA-1 to PAK-HA-6) all
show a similar hydrogeologic response (Figure A3 in Appendix D).

4.3.14 It is noted that the groundwater levels observed are generally similar
between the central ditch (GB0O1 and GB03) and the surrounding boreholes
closest to the ditch (HA-3, HA-4 and HA-6) and that groundwater levels here
are close to ground level (Figure A3 in Appendix D).

4.3.15 Groundwater levels in PAK-HA-2 are significantly below ground level (~1-
1.5m) (Figure B14 in Appendix D) and this is repeated in the soil core
sample (Core 1) which shows no obvious water table to 1.25m bgl. Similar
depth to water, and corresponding lower absolute water levels (in mAOD),
are seen at PAK-HA-1 and PAK-HA-5, reflecting local variability in
behaviour of the superficial deposits.
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4.3.16 To the north of the Site, the water levels in PAK-HA-1, PAK-HA-2 and PAK-
HA-3 show a similar water level trend (Figure A3 in Appendix D). PAK-
HA-3 has a higher absolute level than the other two boreholes.

4.3.17 The surface water levels in the GB02 and GB04 are higher than the main
central ditch, which is in part a function of the topography which is higher at
these two locations. Water will therefore drain towards the central ditch and
ultimately flow northwards.

4.3.18 The groundwater level response in PAK-BH-1 shows less pronounced
fluctuations in the groundwater levels. BH-1 measures the groundwater
conditions in the buried valley, and close to the surface water abstraction.
BH1 is not considered to be in hydraulic continuity with the rest of the
superficial deposits at the site.

4.3.19 The lowest groundwater level and therefore maximum depth to water in the
superficial deposits is listed in Table 4.2 below.

Table 4.2: Groundwater levels and depth to water table

Borehole ID Ground Lowest Maximum Highest Minimum
level observed depth to observed depth to
(mAOD) groundwat @ water groundwater water
er level table (m) level table
(mAQOD) (mAQOD) (m)*
PAK-BH-1 31.9 30.2 1.7 30.6 1.3
PAK-BH-2 d 32.2 32.4 -0.2* 33.2 -1.0*
PAK-BH-2_s 32.2 29.6 2.6 30.3 2.0
PAK-HA-1 30.7 29.2 15 29.8 0.9
PAK-HA-2 30.7 29.1 15 29.6 1.0
PAK-HA-3 30.6 30.2 0.4 30.6 0.0
PAK-HA-4 30.7 30.2 0.5 30.7 0.0
PAK-HA-5 30.9 29.5 1.4 30.1 0.8
PAK-HA-6 30.7 30.3 0.5 30.6 0.2

* negative depth to water table shows where groundwater levels are above ground level.

4.3.20 Anecdotal evidence suggests that the ground around HA-1 (current Fen
Meadow) is damp underfoot. The groundwater data do not show this, which
implies that there is locally perched water table here which is currently not
being measured, potentially due to layering in the peat. There is also
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potential for this area to be supported by winter flooding from Pakenham
Stream and the on-site ditches.

4.3.21 Two surface water abstraction points, from one abstraction licence, are
located on the ditches on site. One further abstraction, which abstracts
during the winter, is located on the Pakenham Stream adjacent to the site
and piped to the west under the site.

4.3.22 The soil cores also showed little in terms of water. It is likely that the
historical water table relates to the zones of sapric peat or, in Core 9, where
manganiferous streaks were proved. It is also evident that where peat is at
the ground surface, it is in poor condition, and recorded as earthy peat. The
reduction of the water table from the ground surface is clearly long-
standing.

4.3.23 The water quality data available to date shows the following:

o Nitrate concentrations are highest at BH2_S in the superficial deposits
at 99.7 mg/l as NO3. Concentrations are lower in the underlying chalk
(BH2_D) which monitored nitrate at 33.7 mg/l as NO3. Elsewhere
concentrations are high at the nearby surface water monitoring point
at GB03 (50.8 mg/l as NO3) but low across the main central
Pakenham dipwells (<2 mg/l as NO3). The Pakenham Stream nitrate
concentrations are at 36.4 mg/l as NO3.

) The site generally has very low phosphate concentrations as would
be expected, with most samples below detection limits. The
Pakenham Stream shows phosphate concentrations at 0.958 mg/I,
and elsewhere there are low concentrations at HA-2 (0.273 mg/l) and
GBO02 (0.602 mgl/l).

4.4 Suitability of the site for fen meadow creation
44.1 The Pakenham site is discussed as two compartments, north and south.
a) Northern Compartment

4.4.2 This compartment was identified in Wood, 2019 (Ref. 4 [APP-258]) as
containing two areas of primary locus for fen meadow (totalling 3.2ha), one
incorporating the western slope of the site to the west of the central drain,
and the other around the north side of an area of existing fen meadow
habitat. The western primary locus area was bordered by a potential
additional area for fen meadow to the east of the central drain (4ha), within
which it was considered that more substantial intervention would likely be
required to enable the development of fen meadow. The locations of these
areas served to focus the detailed hydrological studies.
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4.4.3 However, in 2021, the NVC survey identified that the northern primary
locus, which sits to the north of existing fen meadow vegetation, is also fen
meadow. Therefore no measures to create fen meadow are required in this
part of the compartment. Nonetheless, the potential for fen meadow
creation in the remainder of this compartment has been reviewed based on
the available results of the detailed studies, and the measures to deliver the
necessary conditions for fen meadow, assessed based on the points
presented below:

) Groundwater levels in the shallow deposits in the primary locus area
to the west of the central ditch fall significantly below ground level (up
to 1.5m in PAK-HA-2), which is also 1m below the ditch water level
(around 30.4m AOD). This depth to water reflects the results of a soil
core from a similar area reported in Wood, 2019 (Ref. 4 [APP-258]),
which did not strike water in a depth of 125cm.

. However, to the east of the central ditch shallow water levels remain
within 25cm of the ground surface (PAK-HA-3), a similar elevation as
the stream water level. It is noted, although not confirmed, that the
groundwater levels may be supported by occasional overtopping from
the Stream. A soil core in the same area recorded water at 60cm
depth.

. Although not recorded in the available data, during initial visits this
area of the site was noted to be under water, arising from flooding
from the Stream. The lowest point in the bank appears, from LIDAR
data (Appendix D), to be located immediately adjacent to the north of
the footpath crossing the Stream.

o The rush pasture communities present either side of the central ditch
at its northern end (MG10b and MG10b/S22c, see NVC report in
Appendix A), contain a combination of obligate and non-obligate
phreatophytes, suggesting that the near surface deposits are, or have
been, influenced by groundwater.

. Substrate both sides of the central ditch was found to be peat over
marl, and so substrate is appropriate for fen meadow.

o There are some instances of elevated nitrate concentrations in
groundwater, although concentrations in most groundwater
monitoring installations are low, with phosphate below the level of
detection.

° Elevated nitrate concentrations have been recorded from surface
water samples, which likely reflects surrounding, arable, land uses.
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Phosphate above the level of detection was also recorded from
Pakenham Stream, indicating the presence of a sewage treatment
works discharge upstream.

o The drainage system is complex and there are a number of factors to
consider in respect of supporting water levels on site:

—  Due to its linkage with Pakenham Meadows SSSI to the east of
Pakenham Stream, it is not possible to raise the levels in the
system, without potentially also affecting levels in the SSSI.

—  Levels in the system at this end of the site may be being
supported by the leak from the Pakenham Stream.

—  There is a spring/summer abstraction from the ditches on the
western site margin that will depress the ditch water levels,
although currently these are being supported by the leak from
the Pakenham Stream bank.

o LIDAR data suggests the presence of land drains running parallel
north-south between the central ditch and Pakenham Stream,
presumably draining to the cross ditches. It is possible, although they
are not visible on LIDAR, that similar drains are present in the western
compartment. These will be reducing groundwater levels and drying
the field surface. However, these can be blocked.

4.4.4 Based on the data available, the substrate type is appropriate and, with
implementation of the measures detailed in Section 4.5, it is considered that
it will be possible to deliver groundwater influenced surface conditions in
this compartment, particularly to the east of the central ditch, and potentially
also to the eastern side of the western area alongside the central ditch.

b)  Southern Compartment

4.4.5 This compartment was identified in Wood, 2019 (Ref. 4 [APP-258]) as
containing an arrow shaped area of primary locus for fen meadow bordering
the wet woodland at the southern end of the site (1.7ha). An area of fen
meadow habitat is located immediately adjacent to the south-west of the
primary locus to the north of the woodland as indicated (see Wood, 2019
(Ref. 4 [APP-258]). The area of primary locus was flanked by a more
extensive potential additional area for fen meadow (4.3ha) within which it
was considered that more substantial intervention would likely be required
to enable the development of fen meadow. The locations of these areas
served to focus the detailed hydrological studies now on-going.
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4.4.6 In 2021, the potential for fen meadow creation in this compartment has
been reviewed based on the available results of the detailed studies, and
the measures to deliver the necessary conditions for fen meadow,
assessed based on the points presented below:

4.4.7 In respect of the suitability for fen meadow in the area to the north and
upslope of the woodland:

) Groundwater levels in the shallow deposits upslope of the primary
locus area to the north of the woodland (and its boundary ditch that
joins the main central ditch to the north of the woodland/reed fen area)
fall significantly below ground level (almost 1.4m in PAK-HA-5),
approaching 1m below the ditch water level (around 30.4m AOD).
This depth to water reflects the results of Core 14 from a similar
elevation reported in Wood, 2019 (Ref 3. [APP-258]), which did not
strike water in a depth of 125cm. However, downslope of PAK-HA-5
Core 17 struck water at a depth of 63cm.

. The botanical community present in the field north of the woodland is
a floodplain grassland, MG7b, which contains no obligate
phreatophytes and only low numbers of non-obligate phreatophytes,
suggesting that there is little groundwater influence at the surface.

. Upslope to the north of the woodland, substrate was found to be sand
to 60cm in Core 14, and predominantly sands and gravels in the PAK-
HA-5, however Core 17 downslope was found to be peat. To the east
of the woodland Core 16 was earthy peat over marl and then peat.
Substrate appears to be more appropriate for fen meadow on the
lower margins of this field.

. There are some instances of elevated nitrate concentrations in
groundwater at the northern end of the Pakenham site, although
concentrations in most groundwater monitoring installations are low,
with phosphate below the level of detection.

o Elevated nitrate concentrations have however been recorded from
surface water samples, which likely reflects surrounding arable land
uses. Phosphate above the level of detection was also recorded from
Pakenham Stream, indicating the presence of a sewage treatment
works discharge upstream.

o As indicated for the northern compartment, the drainage system is
complex and in general it is not possible to manipulate the levels.
However, it is considered that:
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—  The ditch separating the fen meadow from the floodplain
grassland could be managed without affecting off-site receptors.
Although not currently monitored, field observations suggest that
it receives run-off, originating as groundwater, from the fen
meadow compartment. As such it is expected that water quality
would be good.

—  The ditch along the northern edge of the woodland could be
controlled without affecting off-site receptors provided that this
control occurred before it's confluence with the central ditch.
This would reduce drainage from the area, at least from the
south-western end of the field.

) No field drains are evident in this field on LIDAR data (Appendix D)
in this field, although there is a suggestion of presence in the fen
meadow field (running north-west to south-east), perhaps evidence of
historic efforts to drain the area.

4.4.8 In respect of the suitability for fen meadow in the area to the east of the
woodland:

. To the east of the woodland and the central ditch shallow water levels
(PAK-HA-6) remain within 45cm of the ground surface, a similar
elevation as the stream water level. Core 16 in the area struck water
at 80cm below ground level. Core 15 in the same field, but to the north,
struck water at 50cm below ground level.

. To the east of the woodland, the floodplain grassland is transitional
rush pasture (MG7b/MG10b). This contains a very low number of
obligate phreatophytes and a greater number of non-obligate
phreatophytes, suggesting a greater current, or historic, groundwater
influence at the surface.

. To the east of the woodland Core 16 was earthy peat over marl and
then peat, whilst Core 15 was earthy peat over peat. Substrate
appears to be appropriate for fen meadow in this field.

o This field is bordered by the central ditch to the west, and Pakenham
Stream to the east. No water level control on these watercourses is
considered possible without affecting off site receptors.

o There are some instances of elevated nitrate concentrations in
groundwater at the northern end of the Pakenham site, although
concentrations in most groundwater monitoring installations are low,
with phosphate below the level of detection.
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) Elevated nitrate concentrations have however been recorded from
surface water samples, which likely reflects surrounding, arable, land
uses. Phosphate above the level of detection was also recorded from
Pakenham Stream, indicating the presence of a sewage treatment
works discharge upstream.

. LIDAR data suggests the presence of land drains running parallel
north-south between the central ditch and Pakenham Stream
(Appendix D). Itis likely, although they are not visible on LIDAR, that
similar drains are present in the western compartment. These will be
reducing groundwater levels and drying the field surface. However,
these can be blocked.

4.4.9 As for the northern compartment, based on the data available, the substrate
type is appropriate and, with implementation of the measures detailed in
Section 4.5, it is considered that it will be possible to deliver groundwater
influenced surface conditions to the east of the woodland. However, it is
concluded that the potential area that could be made suitable for fen
meadow to the north of the woodland would be too restricted to be viable.
This conclusion is based on the requirement for significant on-going
management of water level control structures and any shallow water
distribution channels and the very small area in the south-western corner
of this field over which conditions for fen meadow habitat could be provided.
Fen meadow is therefore not proposed in this area of the southern
compartment and it is therefore excluded from the proposals.

4.5 Initial proposed layout and features
a) Proposed layout (Northern compartment)

45.2 The key aim is to achieve groundwater influence at the surface by lowering
the surface and reducing the contribution from surface water in the area
between the central ditch and Pakenham Stream, and also to the west of
the central ditch.

45.3 There will be no control of surface water levels in the drainage ditch
network.
45.4 The ground surface between the central ditch and the Pakenham Stream,

and also immediately to the west of the central ditch, will be sculpted to
create a matrix of terrestrial, wetland and shallow open water habitat niches
to maximise the potential for target species to colonise. It is anticipated that
30-40cm of the surface material would need to be removed to deliver the
proposed matrix of habitats, subject to the results of focussed soil coring at
the time.
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455 There is a nearby seed source from adjacent areas of non-designated fen
meadow habitats within the wider site which will support natural
colonisation. However, to assist the colonisation process, green hay from
on site or, with permission from the owner and Natural England, from
Pakenham Meadows SSSI, will be applied to the sculpted areas in mid-
summer. Application to areas of bare earth is beneficial in respect of
establishment of species with high light requirements and low competitive
abilities, whilst creation of a matrix will maximise the potential for species
that have low tolerance of drought or flooding to find an appropriate niche.
Application of green hay may be undertaken on more than one occasion.

45.6 Site proposals are indicated on Figure 4.1.
I. Physical measures

45.7 Physical measures proposed to be implemented in the northern
compartment are:

) Sculpting of the land between the central ditch and the Pakenham
Stream, and also immediately to the west of the central ditch,
removing up to 30-40cm of sail;

. Blocking or breaking up of land drains, where encountered, to reduce
drainage from the compartment;

. Raising the western bank of Pakenham Stream immediately to the
north of the footpath crossing to the same level as elsewhere on site
(level to be determined by further topographic survey) to reduce the
potential for site flooding, without affecting the floodplain function of
the area. An Environmental Permit will be required from the EA to
enable this work to take place;

o Application of green hay to areas of bare earth; and

. Provision of a boardwalk along the footpath to provide walkers a dry
route.

45.8 Although not physical measures it is noted that:

. Continued operation of the summer surface water abstraction
presents a significant risk to the successful provision of appropriate
conditions for fen meadow because it suppresses ditch water levels
in the summer, which results in a greater drainage effect on the
adjacent land, and hence reduced groundwater levels in the northern
compartment. Additionally, as the drain from which the abstraction
takes place is a continuation of the drain that is culverted under

______________________________________________________________________________________________________________________________________________|
NNB Generation Company (SZC) Limited. Registered in England and Wales. Registered No. 6937084. Registered office: 90 Whitfield Street, London W1T 4EZ

NOT PROTECTIVELY MARKED

Fen Meadow Plan Draft 1| 48



SIZEWELL C PROJECT — FEN MEADOW PLAN

= s
SizewellC DRAFT 1

Doing the power of good for Britain

NOT PROTECTIVELY MARKED

L]
- - 3
“ TEDF can

Pakenham Stream and forms the northern boundary drain of
Pakenham Meadows SSSI, the abstraction also has the potential to
reduce water levels in the SSSI. However, the full effects of the
abstraction on ditch, and adjacent groundwater, levels are currently
buffered by the leak from Pakenham Stream (see below), so the level
of effect on the ditch, and groundwater, levels is not apparent in the
monitoring data. The level of risk to the creation of conditions for fen
meadow is therefore not quantifiable at this stage. To maximise
potential for fen meadow habitat in this location, this abstraction
should cease; and

) Retention of the leak from Pakenham Stream supports, and is
therefore beneficial to, ditch water levels on site, and also those in
Pakenham Meadows SSSI, as it is supporting levels in the ditch
forming the northern boundary of the SSSI. .

b) Proposed layout (Southern compartment)

45.9 The key aim is to achieve groundwater influence at the surface by lowering
the surface, sculpting the land to create a habitat matrix. Given the
presence of marl in this area to the east in particular it is proposed that the
matrix removes a greater depth than proposed elsewhere, up to 45cm, to
create areas of calcareous standing water, as well as adjacent wetland
habitats, including fen meadow, subject to the results of focussed soil coring
at the time during the implementation stage.

4.5.10 The approach to establishing fen meadow species in sculpted areas will be
the same in the southern compartment as in the northern compartment.

45.11 An area for wet woodland creation (1.76 ha) has also been identified at
Pakenham in this compartment. The approach to creation of this habitat is
set out in the Wet Woodland Strategy [REP1-020].

45.12 Site proposals are indicated on Figure 4.1.
I Physical measures

45.13 Physical measures proposed to be implemented in the southern
compartment are:

. Sculpting the land between the central ditch and the Pakenham
Stream to the east of the woodland, removing up to 45cm of soil.

) Blocking or breaking up of land drains, where encountered, to reduce
drainage from the compartment to the east of the woodland; and.
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) Application of green hay to areas of bare earth.
c) Habitat creation works

45.14 A temporary site compound will be established and access routes marked
for the habitat creation works. Indicative locations for site compound and
access routes, and notes on accessibility, are provided in Figure 4.2. The
site compound and access route across the southern compartment could
be agreed with the landowner to minimise impacts and only indicative
locations and routes are shown on Figure 4.2.

45.15 Arisings will be removed from the floodplain, off-site.

4.5.16 Works would take place in late spring/summer, avoiding periods with the
highest risk of surface inundation and the highest water tables that result in
soft ground.

4.5.17 Working areas will be subject to ecological walkovers to confirm and update
ecological constraints. Works to ditch banks will be micro-sited to avoid
effects on water voles and otters. A Protected Species Licence would be
sought in the event that one is required, although, based on the reported
ecological baseline [REP3-051 and REP3-052] it is considered that effects
requiring licensing can be avoided.

45.18 Activities will be controlled via implementation of measures in the Code of
Construction Practice [REP5-078].

4.6 Conservation management

4.6.1 Management measures during the establishment period (Year 1) and in
Years 2-5 and 6-10 are summarised below.

a) Management units

4.6.2 Stock proof fence will be used to control stock access to areas of created
habitat, particularly during the sensitive establishment phase in Year 1, and
potentially beyond, during years 2-5, depending upon ground conditions.
Proposed fence lines are indicated on Figure 4.1.

4.6.3 Management of areas outside the fen meadow creation areas / fence lines
will comprise taking a hay crop, followed by aftermath grazing.

b) Fen Meadow Establishment period (Year 1)

4.6.4 Hay transfer would be achieved within a few hours of harvesting, with green
hay spread thinly and evenly in the receptor areas on bare ground. Seed-
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drop from the strewn hay would be completed within 1-3 weeks. Seed
should be pressed into the ground using stock (ideally cattle), if ground
conditions allow, or a roller.

Where germination is sub-optimal, subsequent hay-transfer during August-
September would be undertaken.

Following hay-transfer, colonization of the receptor areas by perennial
weeds and/or slug populations would be monitored and, if required, treated
appropriately to protect the new seedlings.

In the period after hay-transfer (July-November and again in the early part
of the following growing season) germination would be favoured by
maintaining a short sward.

During and following the first growing season, further introductions of green
hay — or of collected propagules of target species — would be undertaken
as appropriate.

c) Fen Meadow Management — Years 2-5 and 6-10

In the first spring after initial hay transfer cutting, or grazing where ground
conditions allow, may be required to avoid seedlings being shaded out.

Any perennial weeds that colonise would be controlled by spot treatment
with herbicide and, as in Year 1, slug populations controlled as required.

From Year 3 onwards, the receptor areas will be managed as hay meadows
and therefore should be cut late (for example, after mid July), with swath
turning or tedding undertaken to assist seed shedding. The cutting date
would be matched to that of the donor meadow, if possible. The use of
livestock, particularly for aftermath grazing, is important, where ground
conditions allow, because they create gaps in the sward and trample in the
seed, which helps the introduced species to spread.

There will be no use of inorganic fertilisers or widespread application of
herbicides.

Monitoring

The effects on ground and surface water levels, and surface wetness,
would be monitored for effectiveness using existing installations and
observation.

An annual botanical assessment of the establishment of species in the area
will be undertaken, including assessment of the presence of phreatophyte
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species characteristic of M22. Note however that some of the introduced
species may take several years to appear and so the success of the hay
transfer should not be judged immediately but kept under review.

4.7.3 Management of the water levels and habitats developing on site will be
amended as required based on the monitoring results.

4.8 Area of Potential Fen Meadow

4.8.1 The initial primary loci and potential additional areas for fen meadow
provided in Wood, 2019 (Ref. 4 [APP-258] were used to focus the detailed
hydrological studies. Based on the data now available it is considered that
implementing the proposed measures on site will result in elevated water
levels and/or creation of a habitat matrix, creating the conditions for
establishment of fen meadow habitat across 4.73 ha of the site. This figure
supersedes the primary loci and potential additional areas for fen meadow
provided in Wood, 2019 (Ref. 4 [APP-258]).

482 An additional area of 1.76 ha has also been identified for inclusion of wet
woodland in the southern compartment.
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5 SUMMARY

5.1.1 Implementation of proposals in this Fen Meadow Plan Draft 1 are expected
to deliver conditions that have the potential to support fen meadow species
on each of the three sites.

5.1.2 The proposals are intended result in elevated water levels and/or creation
of a habitat matrix, creating the conditions for establishment of fen meadow
habitat.

5.1.3 The proposals are therefore anticipated to deliver conditions suitable to

support fen meadow habitat across the site areas summarised below:
. Benhall — 2.4 ha of fen meadow, 0.6 ha of wet woodland;

J Halesworth — 1.0 ha of fen meadow; and

. Pakenham: 4.73 ha of fen meadow, 1.76 ha of wet woodland.

5.1.4 In total therefore the plan could deliver up to 8.13 ha of fen meadow and
2.36 ha of wet woodland.

5.1.5 The 8.13 ha area, across which conditions suitable to support fen meadow
habitat are anticipated, exceeds the 4.14 to 4.5 ha stated in the Fen
Meadow Strategy [Section 2.9D of AS-209] as revised by paragraph 1.1.4.

5.1.6 Within any of the sites, it is not considered possible to set a single ground
level that will deliver appropriate conditions for fen meadow year round
allowing for a smaller area to be identified for fen meadow delivery, because
of the uncertainties in groundwater level fluctuation with a limited ability to
control these on these sites, and uncertainties in the precise development
of the habitat in any one particular location within the site. Instead, the
sculpting approach proposed, results in a variable micro-topography that
will support a range of hydrological conditions, varying from shallow open
water through to more terrestrial habitat. This maximises the provision of
areas with appropriate hydrology, and hence potentially suitable area for
fen meadow, whilst allowing for the uncertainties in groundwater level
fluctuation and limited ability to control these.

5.1.7 The proposals have been prepared with reference to the data available to
the beginning of July 2021 and data collection is on-going at each site. It
remains possible therefore that future data may indicate the necessity to
make minor adjustments to the proposals. However, the most likely
changes that may be necessary will be to depths of sculpting indicated.

______________________________________________________________________________________________________________________________________________|
NNB Generation Company (SZC) Limited. Registered in England and Wales. Registered No. 6937084. Registered office: 90 Whitfield Street, London W1T 4EZ

NOT PROTECTIVELY MARKED

Fen Meadow Plan Draft1| 53


https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/EN010012/EN010012-003019-SZC_Bk6_6.14_ESAdd_V3_Ch2_Appx2.9.A_D_Ecology%20Part%202%20of%202.pdf#page=148

SIZEWELL C PROJECT — FEN MEADOW PLAN

s
SizewellC DRAFT 1

Doing the power of good for Britain

L]
> - &3
2w EDF aJcon

NOT PROTECTIVELY MARKED

REFERENCES

1. Natural England (2020). Stage 4 pre-application consultation. [Online]
available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploa
ds/attachment data/file/908003/Response to Sizewell C Development
Consent_Order_stage 4 consultation.pdf

2. Wheeler B.D., Shaw S. & Tanner K. (2009). A wetland framework for
impact assessment at statutory sites in England and Wales. Science
report: SC030232. Environment Agency, Bristol.

3. van Diggelen R. & Marrs R.H. (2003). Restoring plant communities —
Introduction. Appl. Veg. Sci. 6: pp. 105-110.

4, Wood (2019). Fen Meadow Compensation Study — Report of Visits to
Target Sites 2019. Report to EDF Energy.

______________________________________________________________________________________________________________________________________________|
NNB Generation Company (SZC) Limited. Registered in England and Wales. Registered No. 6937084. Registered office: 90 Whitfield Street, London W1T 4EZ

NOT PROTECTIVELY MARKED

Fen Meadow Plan Draft 1| 54


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/908003/Response_to_Sizewell_C_Development_Consent_Order_stage_4_consultation.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/908003/Response_to_Sizewell_C_Development_Consent_Order_stage_4_consultation.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/908003/Response_to_Sizewell_C_Development_Consent_Order_stage_4_consultation.pdf

SIZEWELL C PROJECT — FEN MEADOW PLAN

s
SizewellC DRAFT 1

Doing the power of good for Britain

<'T€DF wcan NOT PROTECTIVELY MARKED

FIGURES

______________________________________________________________________________________________________________________________________________|
NNB Generation Company (SZC) Limited. Registered in England and Wales. Registered No. 6937084. Registered office: 90 Whitfield Street, London W1T 4EZ

NOT PROTECTIVELY MARKED

Fen Meadow Plan Draft1| g5



H:\Projects\40773 Sizewell C Fen Meadow Compensation and Marsh Harrier Mitigation Strategies\Deliver Stage\D Design_Technical\Drawings\GIS\MXDs\40773-WOOD-XX-XX-FG-OE-0040_S0_P01.1.mxd Originator: jacqui.parkin

Hrgle Farm

Tythe tta
it
X KilmH
r'm
vt 4
irm
frattor
Ial
Hz tratt
St i
Cha pel
tt
rkcate Farm
IRd
ink Farm
Beversham

Ml

TF

s el mundh
- VYR s Saxmundham
Dodds Wood """ 2 il
Hole
lall Farn
el tt Hot
HghHous Farm
Farm
il
tta Farm - J
H
|’|"I
huch Burgak
Hou Hill § i
I 1 1171
l\lll'f i tt
tt |!\.l,[ - I I g o
I T
Farm litford S -
lous
sterntiel
Hors
vViea rnoft
'i,.
H Viarnor | Friston Hall
Police Hou I v
lollett
l daviStreet
- arire Fm
ni nre Farm
1 ‘I\ i\l
Farmba m Hall Hous
.J|'
Fam Hou \Wiat T
Botary Farm i
iy 5 = Racewalk Covert
Fam
nd Bam
tt Ghi | | hat
Commcx
Hill Farm
e + Gromford =
10U tanv Farm Chagford 5
Burmt
louse Farm
I e ki t
Farm
Abbey Farm

© Copyright 2021 NNB Generatibrll Company (SZC) Limited. No part of this drawing
is to be reproduced without prior permission of NNB Generation Company (SZC) Limited.

hu
Priry
rm
] E
tta
st JNea
Farm rarm
e
Patt
butire
Farm
High Little
iHous Hol loor !
Farm Farm Farm
rFarm
Fri n
lou
Rd
rsti
Friston Hall
tta
i
i
ro
I : :
rirs rarm
Prior
I Arm
tta
1 m
Farm
flors | I
tta
M
{
Ergland
Farm

NOTES

KEY
: Benhall site boundary

REVISION‘ DATE ‘DRAW%{CHECKED‘ REASONS FOR REVISION / COMMENTS | APPROVED

NOT PROTECTIVELY MARKED

COPYRIGHT:

Reproduced from Ordnance Survey map with the permission
of Ordnance Survey on behalf of the controller of Her
Majesty's Stationery Office © Crown Copyright (2021).

All Rights reserved. NNB GenCo 0100060408.

Contains OS data © Crown Copyright and database right 2020

,4:“__\\
SizewellC

Doing the power of good for Britain

&
* S EeDF a’icey

PROJECT:

SIZEWELL C

DOCUMENT:

FEN MEADOW PLAN

DRAWING TITLE:

BENHALL SITE LOCATION PLAN

DRAWING NO: REVISION:
FIGURE 1.1
DATE: DRAWN: SCALE :
JULY 2021 J.P. 1:20,000 @A3
SCALE BAR
0 0.2 0.4 0.6 0.8 1
[ ] T KM




H:\Projects\40773 Sizewell C Fen Meadow Compensation and Marsh Harrier Mitigation Strategies\Deliver Stage\D Design_Technical\Drawings\GIS\MXDs\40773-WOOD-XX-XX-FG-OE-0041_S0_P01.1.mxd Originator: jacqui.parkin

Halesworth

8
g
Y.
i
@,

[

© Copyright 2021 NNB Generation Company (SZC) Limited. No part of this drawing
is to be reproduced without prior permission of NNB Generation Company (SZC) Limited.

pd PV

NOTES

KEY
: Halesworth site boundary

REVISION‘ DATE ‘ DRAW?{ CHECKED‘ REASONS FOR REVISION / COMMENTS | APPROVED

NOT PROTECTIVELY MARKED

COPYRIGHT:

Reproduced from Ordnance Survey map with the permission
of Ordnance Survey on behalf of the controller of Her
Majesty's Stationery Office © Crown Copyright (2021).

All Rights reserved. NNB GenCo 0100060408.

Contains OS data © Crown Copyright and database right 2020

.-_-""_"N-.
SizewellC

Doing the power of good for Britain

&
* S EeDF a’icey

PROJECT:

SIZEWELL C

DOCUMENT:

FEN MEADOW PLAN

DRAWING TITLE:

HALESWORTH SITE LOCATION PLAN

DRAWING NO: REVISION:
FIGURE 1.2
DATE: DRAWN: SCALE :
JULY 2021 J.P. 1:10,000 @A3
SCALE BAR
0 0.1 0.2 0.3 0.4 0.5
[ ] T KM




H:\Projects\40773 Sizewell C Fen Meadow Compensation and Marsh Harrier Mitigation Strategies\Deliver Stage\D Design_Technical\Drawings\GIS\MXDs\40773-WOOD-XX-XX-FG-OE-0042_S0_P01.1.mxd Originator: jacqui.parkin

Famhous halet

Heath Farm "

Ixworth

4 r a 1l K
stone End Lime Kiln

K Hall Farm

(RS F
morl rarm

HgHfeld

Farm ttag

Fakenhan

4 HFakenngimn r

mrarm

Millfield s

Farm = =
he Bunga k

© Copyright 2021 NNB Generation Company (SZC) Limited. No part of this drawing

is to be reproduced without prior permission of NNB Generation Company (SZC) Limited.

Norti

+
urst

NOTES

KEY

- : Pakenham site boundary

REVISION‘ DATE ‘ DRAW?{ CHECKED‘ REASONS FOR REVISION / COMMENTS | APPROVED

NOT PROTECTIVELY MARKED

COPYRIGHT:

Reproduced from Ordnance Survey map with the permission
of Ordnance Survey on behalf of the controller of Her
Majesty's Stationery Office © Crown Copyright (2021).

All Rights reserved. NNB GenCo 0100060408.

Contains OS data © Crown Copyright and database right 2020

.-4:“__\\
SizewellC

Doing the power of good for Britain

&
* S EeDF a’icey

PROJECT:

SIZEWELL C

DOCUMENT:

FEN MEADOW PLAN

DRAWING TITLE:

PAKENHAM SITE LOCATION PLAN

DRAWING NO: REVISION:
FIGURE 1.3
DATE: DRAWN: SCALE :
JULY 2021 J.P. 1:20,000 @A3
SCALE BAR
0 0.2 0.4 0.6 0.8 1
[ ] T KM




H:\Projects\40773 Sizewell C Fen Meadow Compensation and Marsh Harrier Mitigation Strategies\Deliver Stage\D Design_Technical\Drawings\GIS\MXDs\40773-WOOD-XX-XX-FG-OE-0043_S0_P01.1.mxd Originator: jacqui.parkin

Block if present.

Confirm if culvert present.

on both sides of central ditch.

Remove ditch arisings forming bund | ==

Northern compartment

Confirm if culvert present.
Block if present.

Central compartment

No works proposed in
southern compartment.

© Copyright 2021 NNB Generation Company (SZC) Limited. No part of this drawing
is to be reproduced without prior permission of NNB Generation Company (SZC) Limited.

Southern compartment

[ Benhall site boundary
——— River or drainage ditch

=== == Public footpath
=== Footpath boardwalk
//// Area for wet woodland

77~ Area of land sculpting to create
————— * habitat matrix

7~ Elevated groundwater levels
|
m only in this area

Fenceline to manage stock
mmmmm 3ccess to new fen meadow
areas

e=ms \Nater control structure

REVISION‘ DATE ‘DRAW%{CHECKED‘ REASONS FOR REVISION / COMMENTS | APPROVED

NOT PROTECTIVELY MARKED

COPYRIGHT:

Reproduced from Ordnance Survey map with the permission of
Ordnance Survey on behalf of the controller of Her

Majesty's Stationery Office © Crown Copyright (2021).

All Rights reserved. NNB GenCo 0100060408.

Contains OS data © Crown Copyright and database right 2020

.-‘_-""'"_"“\
SizewellC

Doing the power of good for Britain

&
* S EeDF a’icey

PROJECT:

SIZEWELL C

DOCUMENT:

FEN MEADOW PLAN

DRAWING TITLE:

SITE PROPOSALS (BENHALL)

DRAWING NO: REVISION:
FIGURE 2.1
DATE: DRAWN: SCALE :
JULY 2021 J.P. 1:3,500 @A3
SCALE BAR

0 50 100 150

[ eeee— )




H:\Projects\40773 Sizewell C Fen Meadow Compensation and Marsh Harrier Mitigation Strategies\Deliver Stage\D Design_Technical\Drawings\GIS\MXDs\40773-WOOD-XX-XX-FG-OE-0044_S0_P01.2.mxd Originator: jacqui.parkin

New bridge required

\
\

\
\
\
\

\
\
\

ik

© Copyright 2021 NNB Generation Company (SZC) Limited. No part of this drawing
is to be reproduced without prior permission of NNB Generation Company (SZC) Limited.

A

rirg Fm

NOTES

KEY
:] Benhall site boundary
River or drainage ditch
===== Pyblic footpath
EmE Bridge
=== |ndicative access route

Footpath boardwalk
H-++ Power line

[ ] site compound
[ Turning area
REEEE Hogweed

REVISION‘ DATE ‘DRAW%{CHECKED‘ REASONS FOR REVISION / COMMENTS | APPROVED

NOT PROTECTIVELY MARKED

COPYRIGHT:

Reproduced from Ordnance Survey map with the permission of
Ordnance Survey on behalf of the controller of Her

Majesty's Stationery Office © Crown Copyright (2021).

All Rights reserved. NNB GenCo 0100060408.

Contains OS data © Crown Copyright and database right 2020

,4:“__\\
SizewellC

Doing the power of good for Britain

&
* S EeDF a’icey

PROJECT:

SIZEWELL C

DOCUMENT:

FEN MEADOW PLAN

DRAWING TITLE:

NOTES ON ACCESSIBILITY AND HAZARDS
FOR HABITAT CREATION ACTIVITIES
(BENHALL)

DRAWING NO: REVISION:
FIGURE 2.2
DATE: DRAWN: SCALE :
JULY 2021 J.P. 1:3,500 @A3
SCALE BAR

0 50 100 150

[ eeee— )




H:\Projects\40773 Sizewell C Fen Meadow Compensation and Marsh Harrier Mitigation Strategies\Deliver Stage\D Design_Technical\Drawings\GIS\MXDs\40773-WOOD-XX-XX-FG-OE-0045_S0_P01.2.mxd Originator: jacqui.parkin

NOTES

KEY

: Halesworth site boundary

TFT T , Area of land sculpting to create
. |

****** habitat matrix
Fenceline to manage stock
mmmmm gccess to new fen meadow
areas

= \ater control structure

Fill ditch and pipe drainage to the river.
Add clay stanks to prevent continued
drainage of groundwater.

=== Ditch arisings

Remove ditch arisings forming
bund on northern side of catch-dyke.

REVISION‘ DATE ‘DRAW%{CHECKED‘ REASONS FOR REVISION / COMMENTS | APPROVED

NOT PROTECTIVELY MARKED

COPYRIGHT:

Reproduced from Ordnance Survey map with the permission of
Ordnance Survey on behalf of the controller of Her

Majesty's Stationery Office © Crown Copyright (2021).

All Rights reserved. NNB GenCo 0100060408.

. . Contains OS data © Crown Copyright and database right 2020
Disrupt east-west oriented land

drains to end of the ditches in

these areas by breaking or blocking.

,4:“__\\
SizewellC

Doing the power of good for Britain

&
* S EeDF a’icey

ork L PROJECT:

iln Farm SIZEWELL C

DOCUMENT:

FEN MEADOW PLAN

DRAWING TITLE:

SITE PROPOSALS (HALESWORTH)

DRAWING NO: REVISION:
FIGURE 3.1
DATE: DRAWN: SCALE :
JULY 2021 J.P. 1:1,500 @A3
SCALE BAR

© Copyright 2021 NNB Generation Company (SZC) Limited. No part of this drawing 0 20 40 60

is to be reproduced without prior permission of NNB Generation Company (SZC) Limited. . e— |V




H:\Projects\40773 Sizewell C Fen Meadow Compensation and Marsh Harrier Mitigation Strategies\Deliver Stage\D Design_Technical\Drawings\GIS\MXDs\40773-WOOD-XX-XX-FG-OE-0046_S0_P01.2.mxd Originator: jacqui.parkin

NOTES

KEY
: Halesworth site boundary
River or drainage ditch
=-==== |ndicative access route
H—-++ Power line
[ ] site compound

===== Drainage pipe

Line of drainage pipe from industrial estate -
discharges to ditch which conveys to river.

REVISION‘ DATE ‘ DRAW?{ CHECKED‘ REASONS FOR REVISION / COMMENTS | APPROVED

NOT PROTECTIVELY MARKED

COPYRIGHT:

Reproduced from Ordnance Survey map with the permission of
Ordnance Survey on behalf of the controller of Her

Majesty's Stationery Office © Crown Copyright (2021).

All Rights reserved. NNB GenCo 0100060408.

Contains OS data © Crown Copyright and database right 2020

.-4:“__\\
SizewellC

Doing the power of good for Britain

&
* S EeDF a’icey

PROJECT:

SIZEWELL C

} ‘:I' | l Irm DOCUMENT:

FEN MEADOW PLAN

DRAWING TITLE:

NOTES ON ACCESSIBILITY AND HAZARDS
FOR HABITAT CREATION ACTIVITIES

(HALESWORTH)
DRAWING NO: REVISION:
FIGURE 3.2
DATE: DRAWN: SCALE :
JULY 2021 J.P. 1:1,500 @A3
SCALE BAR

© Copyright 2021 NNB Generation Company (SZC) Limited. No part of this drawing 0 20 40 60

is to be reproduced without prior permission of NNB Generation Company (SZC) Limited. . e— |V




H:\Projects\40773 Sizewell C Fen Meadow Compensation and Marsh Harrier Mitigation Strategies\Deliver Stage\D Design_Technical\Drawings\GIS\MXDs\40773-WOOD-XX-XX-FG-OE-0047_S0_P01.2.mxd Originator: jacqui.parkin

Disrupt land drains in these
areas by breaking or blocking.

© Copyright 2021 NNB Generation Company (SZC) Limited. No part of this drawing
is to be reproduced without prior permission of NNB Generation Company (SZC) Limited.

No work north of the central
/| cross ditch.

/ Active leak from Pakenham Stream.

Raise Pakenham Stream bank height
to match height elsewhere.

Disrupt land drains in this field
by breaking or blocking.

B

NOTES

KEY

[C__] Pakenham site boundary

——— River or drainage ditch

7/ //7 Area for wet woodland

TS, , Area of land sculpting to create
4240 habitat matrix

Fenceline to manage stock
mmmmm gccess to new fen meadow
areas

=== Footpath boardwalk

REVISION‘ DATE ‘DRAW%{CHECKED‘ REASONS FOR REVISION / COMMENTS | APPROVED

NOT PROTECTIVELY MARKED

COPYRIGHT:

Reproduced from Ordnance Survey map with the permission of
Ordnance Survey on behalf of the controller of Her

Majesty's Stationery Office © Crown Copyright (2021).

All Rights reserved. NNB GenCo 0100060408.

Contains OS data © Crown Copyright and database right 2020

.-‘_-""_"N\
SizewellC

Doing the power of good for Britain

&
* S EeDF a’icey

PROJECT:

SIZEWELL C

DOCUMENT:

FEN MEADOW PLAN

DRAWING TITLE:

SITE PROPOSALS (PAKENHAM)

DRAWING NO: REVISION:
FIGURE 4.1
DATE: DRAWN: SCALE :
JULY 2021 J.P. 1:6,000 @A3
SCALE BAR

0 100 200 300

[ eeeee—




H:\Projects\40773 Sizewell C Fen Meadow Compensation and Marsh Harrier Mitigation Strategies\Deliver Stage\D Design_Technical\Drawings\GIS\MXDs\40773-WOOD-XX-XX-FG-OE-0048_S0_P01.2.mxd Originator: jacqui.parkin

© Copyright 2021 NNB Generation Company (SZC) Limited. No part of this drawing
is to be reproduced without prior permission of NNB Generation Company (SZC) Limited.

NOTES

KEY

: Pakenham site boundary

= River or drainage ditch

===== Public footpath

===== |ndicative access route
Approximate line of

underground pipe
=== | andowner boundary

===== Footpath boardwalk

I site compound
[ | Biosecurity point

REVISION‘ DATE ‘DRAW%{CHECKEE* REASONS FOR REVISION / COMMENTS | APPROVED

NOT PROTECTIVELY MARKED

COPYRIGHT:

Reproduced from Ordnance Survey map with the permission of
Ordnance Survey on behalf of the controller of Her

Majesty's Stationery Office © Crown Copyright (2021).

All Rights reserved. NNB GenCo 0100060408.

Contains OS data © Crown Copyright and database right 2020

.-_-"""_"*\
SizewellC

Doing the power of good for Britain

&
* S EeDF a’icey

PROJECT:

SIZEWELL C

DOCUMENT:

FEN MEADOW PLAN

DRAWING TITLE:

NOTES ON ACCESSIBILITY AND HAZARDS
FOR HABITAT CREATION ACTIVITIES
(PAKENHAM)

DRAWING NO: REVISION:
FIGURE 4.2
DATE: DRAWN: SCALE :
JULY 2021 J.P. 1:6,000 @A3
SCALE BAR

0 100 200 300

[ eeeee—




SIZEWELL C PROJECT — FEN MEADOW PLAN

s
SizewellC DRAFT 1

Doing the power of good for Britain

<'T€DF wcan NOT PROTECTIVELY MARKED

APPENDIX A: WATER MONITORING SUMMARY —
BENHALL SITE 10 & 11, NOVEMBER 2020 TO PRESENT
(JULY 2021)

______________________________________________________________________________________________________________________________________________|
NNB Generation Company (SZC) Limited. Registered in England and Wales. Registered No. 6937084. Registered office: 90 Whitfield Street, London W1T 4EZ

NOT PROTECTIVELY MARKED

Fen Meadow Plan Draft1| 5g



° © Wood Group UK Limited WOOdo

Technical note:

Sizewell C Fen Meadow Compensation
Water Monitoring Summary — Benhall Site
November 2020 to July 2021

1. Introduction

The technical note summarises water monitoring data collected between November 2020 and July 2021 at
the Benhall site (hereafter referred to as ‘the Site’) which has been identified as a potential fen meadow
development area. Benhall was originally identified as two sites (Sites 10 and 11) however, these were
subsequently combined into one, with areas now referred to as the northern compartment (former Site 10)
and the central and southern compartments (former Site 11). The site referencing is however retained in the
naming of the installations.

This technical note is predominantly a factual presentation of the data rather than an interpretive report.

Figure 1.1 shows a map of the Site and the installations referred to in this technical note.

2. Groundwater Level Monitoring

Ten groundwater monitoring points were installed at the Sites between 5" and 23 October 2020. Seven
shallow dipwells were installed to measure groundwater levels in the shallow superficial near surface deposits
and three piezometers were installed to measure groundwater levels in the underlying sands and gravels.
Two of the sands and gravels piezometers are nested (within the same borehole) with a dipwell. An
installation summary is provided in Table 2.1 below.

Table 2.1  Summary of groundwater monitoring installations

Name Drillers NGR Datum: Metal Ground Level Depth  Diameter Notes
ID Cover (mAOD) (m (mm)
(mAOD) bgl*)

BHALL 1001 d bh1001 TM3824360485 7.254 6.689 10 50

BHALL 1001 s ws1001 TM3823760625 4.177 3.906 3 19

BHALL 1002 s wsl002a TM3828760508 4.671 4347 3 19

BHALL_1003.s  ws1003 TM3824060487 4.207 3.931 3 19

BHALL 1101 d bh1101 TM3817360414 4.190 3.875 10 50 Nested with

BHALL_1101_s

BHALL_1101 s ws1101 TM3817360414 4.178 3.906 24 50 Nested with
BHALL_1101 d

July 2021 o0
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Name

BHALL 1102 d

BHALL_1102_s

BHALL_1103_s

BHALL_1104 s

Drillers
ID

bh1102

ws1102

ws1103

ws1104

NGR

TM3813060268

TM3813060268

TM3820260405

TM3810560190

Datum: Metal
Cover
(mAOD)

4178

4.147

4.147

4.252

Ground Level
(mAOD)

3.906

3.92

3.92

3.952

Depth
bgl*)

10

Diameter
(mm)

50

50

50

50

wood.

Notes

Nested with
BHALL_1102_s

Nested with
BHALL_1102_d

s = shallow; d = deep
*m bgl = metres below ground level

Each installation is fitted with a water level datalogger which is being downloaded on a quarterly basis.

Table 2.2 and 2.3 summarise the data collected manually between November 2020 and present (July 2021)
for installations in the northern and central areas of the site respectively. BHALL_ 1002_s was entirely flooded
in November 2020. In December 2020 BHALL_ 1003_s was flooded. Hydrographs, presenting both logger and
manually collected data) for the installations are provided in Appendix A (Combined Hydrograph Figures Al
to A5) and Appendix B (Individual Groundwater Hydrographs Figures B1-B20). Note that in Appendix B there
are a combination of hydrographs providing both absolute water levels and depth to water table.

Doc Ref: 40773-WOOD-XX-XX-TN-OW-0002_S0_P01.1

Table 2.2 Groundwater Levels (m bgl and mAOD) in installations in the northern area of the site
Date BHALL_1001_d BHALL_1001_s BHALL_1002_s BHALL_1003_s
m bgl
19-20/11/20 0.837 0.423 0.033 0.042
09/12/20 0.569 0.376 -0.016 -0.03
13/01/21 0.79 0.78 0.04 0.33
17/02/21 0.386 0.316 -0.013 -0.024
10/03/21 0.365 0.746 0.416 0.415
27/04/21 0.45 0.96 0.88 0.89
11/05/21 0.406 0.788 0.692 0.594
08/06/21 0.52 1.029 -94 0.873
13/07/21 0.466 0.836 0476 0.446
mAOD*
19-20/11/20 3.069 3.924 3.898 3.833
09/12/20 3.337 3.971 3.947 3.905

July 2021 ®e0



° © Wood Group UK Limited

13/01/21

17/02/21

10/03/21

27/04/21

11/05/21

08/06/21

13/07/21

3.387

3.791

3.812

3.727

3.771

3.657

3711

3.891

4,031

3.925

3711

3.883

3.642

3.835

4.167

3.944

3.791

3.327

3.515

3.267

3731

3.860

3.899

3.775

3.300

3.596

3.317

3.744

wood.

*m AOD = metres above ordnance datum

Note: negative m bgl value indicates positive hydrostatic pressure

Table 2.3 Groundwater Levels (m bgl and mAOD) in installations in the central area of the site
Date BHALL_1101.d BHALL_1101s BHALL 1102.d BHALL 1102.s BHALL_1103.s BHALL_1104s
m bgl
19-20/11/20 -0.052 -0.017 0.233 0.213 0.057 0.115
09/12/20 -0.077 -0.07 -0.106 0.135 -0.08 -0.017
13/01/21 0.1 0.1 0.38 041 0.36 0.36
17/02/21 -0.110 0.169 -0.042 -0.007 0.221 -0.125
10/03/21 0.155 0.305 0.386 0.422 0.418 0.330
27/04/21 0.83 1.05 0.81 0.52 0.77 0.36
11/05/21 1.082 1.237 0.42 0.434 0.56 0414
08/06/21 1.15 1.282 0.528 0.554 0.739 0.52
13/07/21 0.892 1.064 0.324 0.496 0.426 0.532
mAOD*
19-20/11/20 3.958 3.923 3.687 3.707 3.895 3.801
09/12/20 3.983 3.976 4.026 3.785 4.032 3.933
13/01/21 4.016 4.078 3.767 3.737 3.892 3.919
17/02/21 4.016 3.737 3.962 3.927 3.731 4.041
10/03/21 4.023 3.873 3.761 3.725 3.834 3.949

July 2021 o0
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27/04/21 3.348 3.128 3.337 3.627 3.482 3.919
11/05/21 3.096 2941 3.727 3.713 3.692 3.865
08/06/21 3.896 4.028 3.619 3.593 3.513 3.759
13/07/21 4.035 4114 3.823 3.651 3.826 3.474

*m AOD = metres above ordnance datum
Note: negative m bgl value indicates positive hydrostatic pressure

3. Surface Water Level Monitoring

Five gaugeboards were installed between 12" and 16™ October 2020 to allow monitoring of surface water
levels across the site's watercourses / drains. All gaugeboards included stilling wells and water level data
loggers. An installation summary is given in Table 3.1 below.

Table 3.1  Summary of gaugeboard installations

Ref. GPS Grid Ref. Top of Gaugeboard Datalogger Log Interval
Gaugeboard Length (m) (minutes)
Datum
(mAOD*)
SNP-GB01 TM 38130 60235 373 1 OTT Orpheus Mini 15
SNP-GB02 TM 38249 60509 4.24 1 OTT Orpheus Mini 15
SNP-GB03 TM 38207 60658 4.8 1 OTT Orpheus Mini 15
SNP-GB04 TM 38350 60725 4.72 2 OTT Orpheus Mini 15
SNP-GBO05 TM 38300 60618 4.71 2 OTT Orpheus Mini 15

*mAOD = metres above ordnance datum

Table 3.2 summarises the gaugeboard water level readings taken manually between November 2020 and
June 2021. The water level at all gaugeboard locations is continuously monitored and are downloaded on a
monthly basis during spot gauging visits. Hydrographs of surface water levels are presented in Appendix C,
and in combination with groundwater hydrographs in Appendix A (data are currently available to mid June
2021).

Table 3.2 Surface Water Levels (mAOD)

Date SNP-GB01 SNP-GB02 SNP-GB03 SNP-GB04 SNP-GB05 SNP-SFO5*
19-20/11/20 3.028 3.623 4.096 3.575 3.653 4.605
09/12/20 3.178 4.039 4.255 4.195 4.048 4.489
13/01/21 3.109 3.701 4137 3.741 3.725 444
July 2021 o0
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17/02/21

10/03/21

08/04/21

11/05/21

08/06/21

3.255

2.952

2933

2.962

2.962

3.760

3.651

361

3.64

3.637

4181

4.104

4.09

4.085

4.072

3.855

3.538

3454

3.498

3.495

3.815

3.666

3.621

3.63

3.531

wood.

4.709
4.668
4.635

4.702

*Manual reading from dip point (no gaugeboard or datalogger).

4.

Spot Flow Gauging

Monthly spot flow gauging of five gaugeboard locations commenced in November 2020. Results to date are
shown in Table 4.1 below. Negative flow readings in Table 4.1 indicate static conditions where flow is not

sufficiently high to be measurable.

Table 41  Spot Flow (m3/s)

Date SNP-SFO1 SNP-SF02 SNP-SF03  SNP-SF04 SNP-SF05

19-20/11/20 0.0015 0.0128 0.0012 No suitable location to 0.0718
gauge. Channel too deep
to wade.

09/12/20 0.0098 -0.0651 0.0207 No suitable location to 0.1909
gauge. Channel too deep
to wade.

13/01/21 0.0036 0.0282 0.0047 No suitable location to 0.2646
gauge. Channel too deep
to wade.

17/02/21 0.0163 0.0470 0.0162 No suitable location to Too deep to
gauge. Channel too deep  safely wade,
to wade. severe flooding

and significant
snow meltwater
from previous
days.

10/03/21 0.0023 0.0324 0.0024 No suitable location to 0.0637
gauge. Channel too deep
to wade.

08/04/21 0.0024 0.0226 -0.0002 No suitable location to 0.0571
gauge. Channel too deep
to wade.

11/05/21 0.0025 0.022 0.0012 No suitable location to 0.0576
gauge. Channel too deep
to wade.

08/06/21 0.002 0.0327 0.0007 No suitable location to 0.0519.
gauge. Channel too deep
to wade.

July 2021 o0
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5. Water Quality Monitoring

In-situ water quality readings are collected from all groundwater and surface water installations on a monthly
basis. In-situ water quality results are presented in Table 5.1 below.

In addition to this, water quality samples have been collected quarterly at selected locations and sent for
laboratory analysis. Quarterly sampling was undertaken in January 2021 (for groundwaters only) and April
2021 (both groundwater and surface water), with samples (both groundwater and surface water) collected in
July 2021 being analysed. Available results for key water quality parameters indicative of nutrient
enrichment, and its source (nitrate, phosphate and chloride), are presented in Table 5.2. In April 2021,
SNP_1001_d could not be sampled due to a blockage and insufficient water.

Table 5.1  In-situ Water Quality Results

Date Ref. Temp (°C) Diss. Oxygen Conductivity  pH Redox Turbidity
(%) (SPC) (ORP) (NTU)
19/11/20 BHALL_1001_d 12 4.2 1398 6.94 3.2 22.2
09/12/20 BHALL_1001_d 9.9 48.6 1362 6.97 -25.4 57
13/01/21 BHALL_1001_d 7.1 26.9 1244 6.91 134.2 19.5
17/02/21 BHALL_1001_d 7.2 42.9 1391 6.64 -115.3 96.7
10/03/21 BHALL_1001_d 7.6 41.9 1421 6.5 -101.3 9.96
27/04/21 BHALL_1001_d 11.6 30.3 1447 6.61 1001 19.3
11/05/21 BHALL_1001_d 12.5 15.8 1452 6.73 -97.8 58.68
24/05/21 BHALL_1001_d 11.6 30.3 1447 6.61 1001 19.3
08/06/21 BHALL_1001_d 13.7 11.9 1438 6.7 -107.8 13.25
13/07/21 BHALL_1001_d 134 249 1441 6.62 -102.8 29.6
20/11/20 BHALL_1001_s cns cns cns cns cns cns
09/12/20 BHALL_1001_s cns cns cns cns cns cns
13/01/21 BHALL_1001_s 5.5 19.4 938 7.17 137.6 249
17/02/21 BHALL_1001_s 7.2 58.8 545 7.18 -111.9 78.2
10/03/21 BHALL_1001_s 6.9 59 1040 6.87 -51.1 51.92
11/05/21 BHALL_1001_s 12.7 69.3 1081 7.22 -62.7 23.7
July 2021 ® 0
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Date Ref. Temp (°C) Diss. Oxygen Conductivity pH Redox Turbidity
(%) (SPC) (ORP) (NTU)
08/06/21 BHALL_1001_s n/a n/a n/a n/a n/a n/a
19/11/20 BHALL_1002_s 9.6 35 804 7.68 -20.5 329.1
09/12/20 BHALL_1002_s 8.1 53 370.5 9.1 67.4 176.5
13/01/21 BHALL_1002_s 3.4 28.7 630 8.47 140.8 80.4
17/02/21 BHALL_1002_s 7 73.2 566 7.85 125.1 144.2
10/03/21 BHALL_1002_s 6.2 43 768 7.01 -13 157.77
11/05/21 BHALL_1002_s 121 58.1 1027 7.51 -114.9 66.78
08/06/21 BHALL_1002_s 16 43.7 1110 7.03 -98.6 56.23
13/07/21 BHALL_1002_s 14 279 1521 6.55 -99.1 794
19/11/20 BHALL_1003_s 12.1 32.2 1611 6.82 -70.2 137.05
09/12/20 BHALL_1003_s 7.5 63 588 7.46 32.8 192
13/01/21 BHALL_1003_s 7.7 23.4 947 6.72 137.2 >1050
17/02/21 BHALL_1003_s 6.3 58.5 434.3 7.5 110 164.5
10/03/21 BHALL_1003_s 6.1 52.5 668 6.95 -97.3 122.81
27/04/21 BHALL_1003_s 9.4 20.3 1268 6.54 95.8 259
11/05/21 BHALL_1003_s 13.8 37.7 16.13 6.78 -83.3 39.34
24/05/21 BHALL_1003_s 9.4 20.3 1268 6.54 95.8 259
08/06/21 BHALL_1003_s n/a n/a n/a n/a n/a n/a
13/07/21 BHALL_1003_s 13.2 27.3 1705 6.58 -54.3 257
19/11/20 BHALL_1101_d 11.4 3 1000 7.05 -120.9 13.34
09/12/20 BHALL_1101_d 8.4 19.9 1000 6.97 -88.8 94.2
13/01/21 BHALL_1101_d 8.7 17 910 7.07 1379 40.3
17/02/21 BHALL_1101_d 7.7 31.8 985 6.97 -118.9 2.9
10/03/21 BHALL_1101_d 7.7 11 990 6.74 -72.8 8.7
27/04/21 BHALL_1101_d 10.5 20 956 5.89 85.3 136




(@ wood.
Date Ref. Temp (°C) Diss. Oxygen Conductivity pH Redox Turbidity
(%) (SPC) (ORP) (NTU)

11/05/21 BHALL_1101_d 15.1 21.2 999 7.06 -42.5 25.65
24/05/21  BHALL_1101_d 10.5 20 956 5.89 85.3 136

08/06/21 BHALL_1101_d 18.5 23.8 999 6.98 -40 58.17
13/07/21  BHALL_1101_d 16.2 176 1008 7 -18.9 113

19/11/20 BHALL_1101_s 10.8 3.4 1024 7.5 -142.3 19

09/12/20 BHALL_1101_s 8 30.9 1006 7.03 -101.6 16

13/01/21 BHALL_1101_s 6.6 341 919 7.13 143.7 289

17/02/21 BHALL_1101_s 7.9 353 992 6.95 -91.6 861.1
10/03/21 BHALL_1101_s 7.5 21.6 986 6.8 -73.1 124.32
27/04/21 BHALL_1101_s 10.7 32.7 961 5.96 89.9 >1050
11/05/21 BHALL_1101_s 13.6 23.6 997 7.07 -37.1 15.61
24/05/21 BHALL_1101_s 10.7 32.7 961 5.96 89.9 >1050
08/06/21 BHALL_1101_s 17.2 325 988 7.2 -62.1 46.78
13/07/21 BHALL_1101_s 15.1 344 1007 7.11 -51.2 >1050
19/11/20 BHALL_1102_d 111 31.2 1187 10.05 -31.1 291.4
09/12/20 BHALL_1102_d 7.6 26 1012 8.16 -194.6 37.9
13/01/21 BHALL_1102_d 6.4 17.8 968 7.28 175.2 28.6
17/02/21  BHALL_1102_d 7.2 38.5 877 7.16 -102.6 51

10/03/21 BHALL_1102_d 7.2 39.5 1050 7.06 -52.8 181.53
27/04/21  BHALL 1102 _d 11.2 35.2 1080 7.16 84.7 42.6
11/05/21 BHALL_1102_d 13.8 47.1 1096 7.19 -48.4 96.19
24/05/21  BHALL 1102 _d 11.2 35.2 1080 7.16 84.7 42.6
08/06/21 BHALL_1102_d 16.7 39.2 1068 7.27 -75.5 38.25
13/07/21  BHALL_1102_d 13.8 400 1131 7.26 -63.4 1332
19/11/20 BHALL_1102_s 10.6 3.7 1318 7.46 -157.2 26.45




(o ) wood.
Date Ref. Temp (°C) Diss. Oxygen Conductivity pH Redox Turbidity
(%) (SPC) (ORP) (NTU)
09/12/20 BHALL_1102_s 7.7 49.6 1252 7.16 87.2 41
13/01/21 BHALL_1102_s 7.1 19.1 1117 6.98 165.3 25.2
17/02/21 BHALL_1102_s 7.7 45.2 1090 7.06 -164.7 191.8
10/03/21 BHALL_1102_s 7.7 20.7 1158 6.78 -104.9 47.15
27/04/21 BHALL_1102_s 12.1 7.9 1056 7.39 72.6 >1050
11/05/21 BHALL_1102_s 11.8 16.4 1083 7.18 5.9 39.28
24/05/21 BHALL_1102_s 121 7.9 1056 7.39 72.6 >1050
08/06/21 BHALL_1102_s 155 27.3 1065 7.16 -47.8 30
13/07/21 BHALL_1102_s 14.5 114 1122 6.99 -74.3 >1050
19/11/20 BHALL_1103_s 11 3.6 1385 6.88 -146.8 71.24
09/12/20 BHALL_1103_s 7.7 48.9 1373 6.95 -109.9 156.7
13/01/21 BHALL_1103_s 6.3 11.9 1147 6.99 133.2 154
17/02/21 BHALL_1103_s 6.6 63.5 876 7.23 -86.9 38
10/03/21 BHALL_1103_s 6.6 37 1268 6.57 -75.1 65.1
11/05/21 BHALL_1103_s 11.3 17 1231 6.84 -72.5 11.49
08/06/21 BHALL_1103_s 12.9 17.2 1245 6.76 -92.3 11.08
19/11/20 BHALL_1104_s 111 6.5 1160 7.06 -134.9 54.4
09/12/20 BHALL_1104_s 7.6 40.3 953 6.89 241.9 50.1
13/01/21 BHALL_1104_s 6.9 22.8 886 6.95 199.1 78.2
17/02/21 BHALL_1104_s 9 42.2 906 7.17 -60.8 211.7
10/03/21 BHALL_1104_s 7.5 211 990 6.83 120.2 20.21
11/05/21 BHALL_1104_s 12.8 515 981 7.22 257.4 4.73
08/06/21 BHALL_1104_s 15.2 49.7 969 7.33 180.2 8.3
27/04/21 BHALL_FRO 9.8 87.2 964 7.44 113.3 12.5
24/05/21 BHALL_FRO 9.8 87.2 964 7.44 113.3 12.5




(10 ) wood.
Date Ref. Temp (°C) Diss. Oxygen Conductivity pH Redox Turbidity
(%) (SPC) (ORP) (NTU)
13/07/21 BHALL_FRO 16.3 703 1032 7.46 62.4 6.7
19/11/20 BHALL_GB1 10 34.2 1022 7.28 41 1.9
09/12/20 BHALL_GB1 5.5 60 1077 7.22 223 7.3
17/02/21 BHALL_GB1 5.3 53.7 835 7.29 135.5 12.3
10/03/21 BHALL_GB1 7.7 62.4 998 7.4 149.1 3.1
27/04/21 BHALL_GB1 11.9 91.1 943 7.22 73.7 9.77
11/05/21 BHALL_GB1 13.2 101 1008 7.23 247.2 4.09
24/05/21 BHALL_GB1 11.9 91.1 943 7.22 73.7 9.77
08/06/21 BHALL_GB1 13.3 70.1 1017 7.18 114.1 -0.63
19/11/20 BHALL_GB2 12.3 56.7 1618 7.46 88.1 4.45
09/12/20 BHALL_GB2 5.2 95.4 836 7.85 81.3 64
17/02/21 BHALL_GB2 8.1 81.5 1141 7.47 91.4 15.2
10/03/21 BHALL_GB2 8.7 50.4 1664 6.93 13 262.78
27/04/21 BHALL_GB2 11.7 84.5 1511 7.46 111.5 16
11/05/21 BHALL_GB2 15.9 68 1479 7.27 -85 4.75
24/05/21 BHALL_GB2 11.7 84.5 1511 7.46 111.5 16
08/06/21 BHALL_GB2 18.8 40 1786 7.18 44.7 55.36
13/07/21 BHALL_GB2 19.8 230 1618 7.33 69.5 10.9
20/11/20 BHALL_GB3 5.6 56.9 1067 7.6 5.6 3.49
09/12/20 BHALL_GB3 5 92.1 871 7.74 87.3 70.3
17/02/21 BHALL_GB3 5.1 90.2 629 7.58 80.8 21
10/03/21 BHALL_GB3 6.5 80.5 956 7.25 -77.2 26.41
11/05/21 BHALL_GB3 14.5 68.2 1031 7.38 10 10
08/06/21 BHALL_GB3 18.5 63.4 961 7.51 -8.8 7.43
20/11/20 BHALL_GB4 5 41.7 1227 7.52 -21.4 10.1




Q wood.

Date Ref. Temp (°C) Diss. Oxygen Conductivity pH Redox Turbidity
(%) (SPC) (ORP) (NTU)

09/12/20 BHALL_GB4 5.3 88.6 888 7.67 92.2 42.1
17/02/21 BHALL_GB4 7.2 73.9 875 7.49 121.9 36
10/03/21 BHALL_GB4 6.1 62.7 1021 7.15 16.2 11.6
27/04/21 BHALL_GB4 16.5 96 991 7.63 84.2 30.7
11/05/21 BHALL_GB4 14.5 62.5 1032 7.37 -16.1 14.28
24/05/21 BHALL_GB4 16.5 96 991 7.63 84.2 30.7
08/06/21 BHALL_GB4 16.3 46.2 1035 7.26 -73.3 11.19
13/07/21 BHALL_GB4 16.5 664 991 7.5 65 121
20/11/20 BHALL_GB5 7.6 5.4 1581 7.09 -176.4 4.3
09/12/20 BHALL_GB5 54 57.3 1006 7.49 86.3 4
17/02/21 BHALL_GB5 7 67.3 857 7.47 127.1 224
10/03/21 BHALL_GB5 5.8 30.7 1096 6.84 -9 55.26
27/04/21 BHALL_GBS5 8.5 29.6 1350 6.92 134.1 >1050
11/05/21 BHALL_GB5 16.8 100.6 947 7.29 -66.1 46.33
24/05/21 BHALL_GBS5 8.5 29.6 1350 6.92 134.1 >1050
08/06/21 BHALL_GB5 17 5 995 6.86 -82.9 203.5
13/07/21 BHALL_GBS5 17.1 415 946 7.15 -70.3 16.1
19/11/20 BHALL_SP5 9.5 65.2 1037 7.52 178.7 3.82
09/12/20 BHALL_SP5 4.9 82 1108 7.43 26.5 115
17/02/21 BHALL_SP5 4.5 87 675 7.68 214.5 221
10/03/21 BHALL_SP5 7.7 74.1 1084 7.26 203.7 7.43
27/04/21 BHALL_SP5 12.5 113.2 1208 7.62 71.4 16.3
11/05/21 BHALL_SP5 12.2 70.2 922 7.19 324 27.22
24/05/21 BHALL_SP5 12.5 113.2 1208 7.62 71.4 16.3
08/06/21 BHALL_SP5 14.3 47.3 1120 7.19 191 1.89




® i wood.
Date Ref. Temp (°C) Diss. Oxygen Conductivity  pH Redox Turbidity
(%) (SPC) (ORP) (NTU)
13/07/21 BHALL_SP5 16.2 52.6 1062 7.08 -5.6 13.8
cns = could not sample. Insufficient water / blockage
Table 5.2 Results for key water quality parameters
Location ID Date Chloride (mg/l) Nitrate as NO3 )mg/I) Phosphate (Ortho as PO4
mg/l)
BHALL-1001_D 13/01/2021 132 <0.3 <0.05
BHALL-1001_D 27/04/2021 67.5 <0.3 <0.05
BHALL-1003_S 13/01/2021 37.2 27.6 <0.05
BHALL - 1003_S 27/04/2021 118 5.72 <0.05
BHALL - 1003_D 27/04/2021 113 <0.3 <0.05
BHALL-1101_D 13/01/2021 64.9 <0.3 <0.05
BHALL-1101_D 27/04/2021 63.6 9.22 <0.05
BHALL-1101_S 13/01/2021 90.8 <0.3 <0.05
BHALL-1101_S 27/04/2021 63.2 <0.3 <0.05
BHALL - FRO 27/04/2021 79.5 13.4 <0.05
BHALL - GB1 27/04/2021 69.4 48.2 0.057
BHALL - GB2 27/04/2021 267 71.5 11.4
BHALL - GB5 27/04/2021 89.8 <0.3 <0.05
BHALL - SP5 27/04/2021 145 38.7 4.77
BHALL-1102-D 13/01/2021 79.4 <0.3 <0.05
BHALL-1102-D 27/04/2021 78.2 <0.3 <0.05
BHALL-1102-S 13/01/2021 63.7 <0.3 <0.05
BHALL-1102-S 27/04/2021 88 <0.3 0.053
BHALL-GB4 27/04/2021 89.4 7.55 <0.05
July 2021 ® 0
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6. LIDAR Data

To aid interpretation of the data, two LIDAR plots have been added in Appendix D. The first (D1) illustrates
available data on a graded scale and the second (D2) provides the data sub-divided into elevation bands.
The graded scale enables fine topographic features to be discerned, whilst the figure with data sub-divided
into height bands enables identification of areas at broadly similar elevations.

Issued by Approved by

Jon Mainhagu Ellie Creer

Copyright and non-disclosure notice

The contents and layout of this report are subject to copyright owned by Wood (© Wood Group UK Limited 2021) save to the extent
that copyright has been legally assigned by us to another party or is used by Wood under licence. To the extent that we own the
copyright in this report, it may not be copied or used without our prior written agreement for any purpose other than the purpose
indicated in this report. The methodology (if any) contained in this report is provided to you in confidence and must not be disclosed or
copied to third parties without the prior written agreement of Wood. Disclosure of that information may constitute an actionable breach
of confidence or may otherwise prejudice our commercial interests. Any third party who obtains access to this report by any means will,
in any event, be subject to the Third Party Disclaimer set out below.

Third party disclaimer

Any disclosure of this report to a third party is subject to this disclaimer. The report was prepared by Wood at the instruction of, and for
use by, our client named on the front of the report. It does not in any way constitute advice to any third party who is able to access it by
any means. Wood excludes to the fullest extent lawfully permitted all liability whatsoever for any loss or damage howsoever arising from
reliance on the contents of this report. We do not however exclude our liability (if any) for personal injury or death resulting from our
negligence, for fraud or any other matter in relation to which we cannot legally exclude liability.

Management systems

This document has been produced by Wood Group UK Limited in full compliance with our management systems, which have been
certified to ISO 9001, ISO 14001 and ISO 45001 by Lloyd's Register.
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Appendix A
Combined Hydrographs
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Groundwater and surface water levels to the north of Benhall Site
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Groundwater levels in the superficial deposits
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Individual Groundwater Hydrographs
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Appendix C
Individual Surface Water Hydrographs

July 2021
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Appendix D
LIDAR Plots for the Site
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Technical note:

Sizewell C Fen Meadow Compensation

Water Monitoring Summary — Halesworth Site 28
November 2020 to July 2021

1. Introduction

The technical note summarises water monitoring data collected between November 2020 and July 2021 at
the Halesworth site (hereafter referred to as 'the Site’) which has been identified as a potential fen meadow
development area. This technical note is predominantly a factual presentation of the data rather than an
interpretive report.

Figure 1.1 shows a map of the Site and the installations referred to in this technical note.

2. Groundwater Level Monitoring

Seven groundwater monitoring points were installed at the Site between 5™ and 23" October 2020. Four
shallow dipwells were installed to measure groundwater levels in the shallow superficial near surface
deposits. Three piezometers were installed to measure groundwater levels in the Crag, one of which was
originally planned to penetrate the underlying chalk but complications during drilling (collapse) resulted in
completion of this installation near the base of the Crag deposits. Two of the Crag piezometers are nested
(within the same borehole) with a dipwell. An installation summary is provided in Table 2.1 below.

Table 21 Summary of groundwater monitoring installations

Name Drillers NGR Datum: Metal Ground Level Depth Diameter Notes
ID Cover (mAOD) (m bgl*) (mm)
(mAOD)
HAL 2801 .d bh2801 TM 38990 7.254 6.689 10 50 Nested with
76600 HAL_2801_s
HAL 2801.s WS2801 TM 38990 7.254 6.869 40 50 Nested with
76600 HAL_2801_d
HAL 2802 d bh2802 TM 39098 6.886 6.653 10 50 Nested with
76604 HAL_2802_s
HAL 2802 s \WS2802 TM 39098 6.886 6.653 10 50 Nested with
76604 HAL_2802_d
HAL 2803 d bh2303 TM 38985 7.142 6.881 40 50
76600
HAL_2803_.s ws2803 TM 39051 7.312 7.05 3 50
76659
July 2021 o0
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Name

HAL_2804_s

Drillers NGR
ID

ws2804 TM 39143
76703

Datum: Metal Ground Level Depth Diameter Notes
Cover (mAOD) (m bgl*) (mm)

(mAOD)

7.114 6.869 2 50

s = shallow; d =

deep

*m bgl = metres below ground level

Each installation is fitted with a water level datalogger which is being downloaded on a quarterly basis.
Table 2.2 summarises the data collected manually between November 2020 to present (July 20201).
Hydrographs, presenting both logger and manually collected data for the installations are provided in
Appendix A (Combined Hydrograph Figures Al to A3) and Appendix B (Individual Groundwater Hydrographs
Figures B1-B10). Note that in Appendix B there are a combination of hydrographs providing both absolute
water levels and depth to water table. Data from 2801 are not presented due to anomalous behaviour
currently being investigated.

Table 2.2 Groundwater Levels (m bgl and mAOD)
Date HAL_2801.d HAL_2801s HAL_2802.d HAL_ 2802 s HAL_2803.d HAL_2803.s HAL_ 2804 s
m bgl
20/11/20 -0.265 -0.063 0.202 0.319 0.226 0421 0.381
10/12/20 -0.274 -0.094 0.096 0.169 0.12 0.468 0.233
14/01/21 0.28 -0.2 0.2 0.26 -0.2 0.42 0.66
18/02/21 -0.333 -0.214 0.012 0.117 -0.01 0.144 0.176
11/03/21 0.223 0.190 0.303 0.426 0.315 0.569 0.544
28/04/21 0.70 1.27 135 151 0.39 041 ND
12/05/21 0.66 122 141 1.564 0.458 0.748 0.655
09/06/21 0.452 0.889 1.533 1.675 0.642 1.044 0.837
14/07/21 0.71 1.345 13 16 0.38 0.73 0.8
mAOD
20/11/20 6.954 6.932 6.451 6.334 6.655 6.448 6.669
10/12/20 6.963 6.963 6.557 6.484 6.761 6.401 6.817
14/01/21 6.974 7.454 6.686 6.626 7.342 6.694 6.652
18/02/21 7.022 7.083 6.641 6.536 6.891 6.725 6.874

July 2021 ®e0
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Date HAL_2801 d HAL_2801 s HAL 2802 d HAL_2802_s HAL 2803 d HAL_2803 s HAL_2804 s
11/03/21 7.031 7.064 6.583 6.460 6.827 6.743 6.570
28/04/21 6.554 6.684 6.456 6.176 6.752 6.704 ND
14/05/21 6.594 6.034 5.476 5.322 7.52 6.564 6.459
09/06/21 6.802 6.365 6.273 6.131 7.336 6.268 6.277
14/07/21 6.373 6.497 6.363 6.081 7.463 6.387 6.217

*m AOD = metres above ordnance datum

3. Surface Water Level Monitoring

Four gaugeboards were installed between 12" and 16" October 2020 to allow monitoring of surface water
levels in site watercourses / drains. Three of the gaugeboards included stilling wells and water level data
loggers. An installation summary is given in Table 3.1 below.

Table 3.1  Summary of gaugeboard installations
Ref. GPS Grid Ref. Bottom of Gaugeboard Datalogger Log Interval
Gaugeboard Length (m) (minutes)
Datum
(mAOD*)
HAL-GBO1 TM 39161 76703 5.81 1 OTT Orpheus Mini 15
HAL-GB02 TM 39185 76674 543 1 OTT Orpheus Mini 15
HAL-GB03 TM 39132 76581 5.37 2 OTT Orpheus Mini 15
HAL-GB04 TM 39080 76655 6.00 1 n/a n/a

*mAOD = metres above ordnance datum

Table 3.1 summarises the gaugeboard water level readings taken between November 2020 and present. The
water level at the three gaugeboard locations are continuously monitored and are downloaded on a monthly
basis during spot gauging visit. Hydrographs of surface water levels are presented in Appendix C, and in
combination with groundwater hydrographs in Appendix A (data are currently available to mid June 2021).

Table 3.2 Surface Water Levels (mAQOD)
Date HAL-GB01 HAL-GB02 HAL-GB03 HAL-GB04*
20/11/20 6.412 5.972 5.672 6.416
10/12/20 6.446 6.011 5.842 6.445
14/01/21 6.471 6.059 6.160 6.480
July 2021 o0
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Date

18/02/21

11/03/21

09/04/21

12/05/21

09/06/21

HAL-GB01 HAL-GB02
6.451 6.019
6.442 6.01

6.34 5.995
6.336 5.985
6.255 5.97

HAL-GB03

5.831

5.768

5.645

5.632

5.632

wood.

HAL-GB04*
6.450
6.441
6.335
6.325

6.25

*Manual reading only (no datalogger).

4.

Spot Flow Gauging

Monthly spot flow gauging of three gaugeboard locations (HAL-SFO1, 02 & 03) commenced in November
2020. Results to date are shown in Table 4.1 below. Negative flow readings in Table 4.1 indicate static
conditions where flow is not sufficiently high to be measurable.

Table 41  Spot Flow (m3/s)

Date HAL-SFO1  HAL-SF02* HAL-SF03

20/11/20 -0.0008 Channel too deep to wade with very soft bed. 0.0006
Water appeared Static.

10/12/20 -0.0001 Channel too deep to wade with very soft bed. -0.0016
Water appeared Static.

14/01/21 0.0015 No suitable gauging location. Channel too deep to  Too deep to gauge after prolonged period of
wade with very soft bed along entire length. Water  rain and severe local flooding.
appeared static with no obvious inflow/outflow.

18/02/21 0.0008 0.63463 0.0013

11/03/21 0.0002 0.0008 0.0013

09/04/21 -0.0006 0.0001 0.0002

12/05/21 0.0008 0.0001 0.0009

9/06/21 -0.0004 0.0 0.0005

5.

Water Quality Monitoring

In-situ water quality readings are collected from all groundwater and surface water installations on a monthly
basis. In-situ water quality results are presented in Table 5.1 below.

July 2021
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In addition to this, water quality samples have been collected quarterly at selected locations and sent for
laboratory analysis. Quarterly sampling was undertaken in January 2021 (for groundwaters only) and April
2021 (both groundwater and surface water), with samples (both groundwater and surface water) collected in
July 2021 being analysed. Available results for key water quality parameters indicative of nutrient
enrichment, and its source (nitrate, phosphate and chloride), are presented in Table 5.2.

Table 5.1  In-situ Water Quality Results

Date Ref. Temp (°C) Diss. Oxygen Conductivity  pH Redox Turbidity
(%) (SPC) (ORP) (NTU)
20/11/20 HAL_2801_d 11.0 2.5 5969 12.63 -201.1 11.06
10/12/20 HAL_2801_d 8.5 38.7 387 12.22 -117.8 46.8
14/01/21  HAL_2801_d 6.7 22.5 1058 7.09 158.8 79.5
17/02/21  HAL_2801_d 7.6 21.7 1496 11.91 -160.5 25.2
11/03/21  HAL_2801_d 7.8 12 1169 11.59 172.3 16.98
28/04/21  HAL_2801_d 10.2 20.7 1258 11.13 -58.9 >1050
12/05/21 HAL_2801_d 20.0 311 597 11.08 -81.3 3.41
14/07/21  HAL_2801_d 14.9 199 465.3 10.88 -36.8 10.8
20/11/20 HAL_2801_s 10.5 4.9 16804 12.61 -169.5 5.6
10/12/20 HAL_2801 s 9.0 24.4 15101 12.32 -138.5 3.5
14/01/21  HAL_2801 s 6.3 21.8 1046 8.54 146.7 102.5
17/02/21  HAL_2801 s 7.5 36.9 1439 11.88 -119.9 6
11/03/21  HAL_2801 s 7.5 20.2 1437 11.59 172.7 1.8
28/04/21  HAL_2801_s 10.9 24.7 653 10.96 -37.5 26.1
12/05/21  HAL_2801 s 12.7 27.9 802 10.34 -58.4 4.52
14/07/21  HAL_2801 s 14.4 200.4 1183 9.29 -36.8 >1050
20/11/20 HAL 2802_d 10.7 10.8 1022 7.04 54.7 30.1
10/12/20 HAL_2802_d 9.0 225 1024 6.98 20.6 31.9
14/01/21 HAL_2802_d 6.2 12.6 1078 8.11 141.3 81.2
17/02/21  HAL_2802_d 8.0 36 1057 7.01 -1.5 3
11/03/21 HAL_2802_d 8.7 27.5 1061 7.09 30 60.28
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Date Ref. Temp (°C) Diss. Oxygen Conductivity  pH Redox Turbidity
(%) (SPC) (ORP) (NTU)
28/04/21  HAL_2802_d 10.1 62 901 7.08 -23.3 95.8
12/05/21 HAL_2802 d n/a n/a n/a n/a n/a n/a
14/07/21  HAL_2802_d 12.6 234 1012 6.82 -18.6 26.7
14/07/21  HAL_2802_s 12.6 234 1012 6.82 -18.6 26.7
20/11/20 HAL_2802_s 10.6 11 1097 7.16 21.7 19.53
10/12/20  HAL_2802_s 8.4 36.2 979 6.91 9.3 27.2
14/01/21  HAL_2802_s 6.1 11.7 1025 7.05 139.3 >1050
17/02/21  HAL_2802_s 7.8 20.9 1128 6.92 -58.8 445
11/03/21  HAL_2802_s 8.1 19 988 6.79 29.4 108.5
28/04/21  HAL_2802_s 9.7 28.3 997 6.81 -33.3 365
12/05/21  HAL_2802_s 10.4 213 1043 7.14 -19 16.04
14/07/21  HAL_2802_s 12.0 147 957 6.44 -16.9 >1050
20/11/20 HAL_2803_d 10.8 5.6 1165 7.65 25 4.2
10/12/20 HAL_2803_d 8.2 30.1 1117 6.98 34.9 17.5
14/01/21  HAL_2803_d 6.1 35.1 2153 12.2 131.1 65.4
17/02/21  HAL_2803_d 7.4 47.5 1142 7.03 12.6 10.4
11/03/21  HAL_2803_d 8.0 11.9 1142 7.07 224 0.92
28/04/21  HAL_2803_d 10.7 27.5 103.9 7.3 -54.3 30.6
12/05/21  HAL_2803_d 11.5 39 1144 7.91 -0.5 0.92
14/07/21  HAL_2803_d 13.9 63.2 1127 6.76 -37 7.42
20/11/20 HAL_2803_s 10.9 14.4 2094 6.45 101.7 91.5
10/12/20 HAL_2803_s 8.4 33.4 2239 8.29 -22.6 75
14/01/21  HAL_2803_s 6.2 33.2 688 6.7 165.4 130
17/02/21  HAL_2803_s 6.0 33.8 1144 8.04 5.7 18.2
11/03/21  HAL_2803_s 7.1 54.3 1038 8.23 -24.8 7.08
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Date Ref. Temp (°C) Diss. Oxygen Conductivity  pH Redox Turbidity
(%) (SPC) (ORP) (NTU)
12/05/21  HAL_2803_s 10.4 48.6 1014 7.05 234 2.64
20/11/20 HAL_2804_s 10.7 4 822 6.67 -77.3 78.5
10/12/20 HAL_2804 s 7.4 255.7 811 6.68 -4.5 446.9
14/01/21  HAL_2804_s 6.2 15.4 1417 6.14 159 305
17/02/21  HAL_2804 s 6.5 47.8 749 7.13 -79.2 48.1
11/03/21  HAL_2804_s 7.3 25.6 763 7.24 162 100.83
12/05/21  HAL_2804 s 10.1 16.1 853 6.86 -128.6 6.73
20/11/20 HAL-GBO1 5.9 28.6 1187 7.28 -0.09 14.2
10/12/20 HAL-GBO1 4.9 38.8 1155 6.99 123.3 10.4
17/02/21 HAL-GBO1 7.0 78.5 1459 7.2 -38 74.6
11/03/21 HAL-GBO1 7.3 75.5 13.1 7.28 41.8 136.88
12/05/21 HAL-GBO1 14.8 68.6 1265 7.29 -90.6 10.2
20/11/20 HAL-GBO02 6.0 9.3 1478 6.94 -71.4 24.32
10/12/20 HAL-GB02 6.4 229 1319 6.67 -45.3 15.5
17/02/21 HAL-GBO02 7.8 46.9 1255 6.95 -45.4 14.4
11/03/21 HAL-GBO02 7.3 48.2 11.25 7 -14.5 175.88
28/04/21 HAL-GBO02 10.5 83 726 7.06 -28.1 13.6
12/05/21 HAL-GBO02 11.8 53.9 1402 7.07 66.6 14.36
14/07/21 HAL-GBO02 15.5 39.6 1405 6.82 -15.1 35.4
20/11/20 HAL-GBO3 8.6 46 1067 7.08 19.6 1.96
10/12/20 HAL-GBO3 7.3 33.9 1510 6.78 10.9 44.9
17/02/21 HAL-GBO3 8.9 58.2 2120 6.82 -1.6 101.8
11/03/21 HAL-GBO3 7.9 61.1 2162 7.06 -14.6 45.6
12/05/21 HAL-GBO3 12.1 12.5 1037 7.08 -67.5 321.95
20/11/20 HAL-GB0O4 7.3 3.2 1420 7.02 -136.2 55.2
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Date Ref. Temp (°C) Diss. Oxygen Conductivity  pH Redox Turbidity
(%) (SPC) (ORP) (NTU)

10/12/20 HAL-GB04 5.6 36.6 1190 6.94 -14.1 60.5
17/02/21 HAL-GBO4 7.2 69.1 1639 6.99 -13.4 141
11/03/21 HAL-GBO4 7.8 52 1324 7.1 103.6 441.55
28/04/21 HAL-GB04 13.8 92.4 207.4 7.91 -51.4 12.8
12/05/21 HAL-GBO4 15.5 92.6 1316 7.4 14.4 19.87
14/07/21 HAL-GBO4 18.2 126 1105 7.6 34.6 5.75
28/04/21 HAL-WAL 11.7 96.9 892 7.57 -33 30.4
14/07/21 HAL-WAL 15.8 364 885 7.39 -5.3 292

Table 5.2 Results for key water quality parameters

Location ID Date Chloride (mg/l) Nitrate as NO3 )mg/I) Phosphate (Ortho as PO4

mg/1)

HAL-2801-D 14/01/2021 159 6.49 <0.05

HAL-2801-D 28/04/2021 168 0.698 <0.05

HAL-2801-S 14/01/2021 1180 <0.3 <0.05

HAL-2801-S 28/04/2021 32.9 <0.3 <0.05

HAL-2802-D 14/01/2021 105 <0.3 <0.05

HAL-2802-D 28/04/2021 81.5 <0.3 <0.05

HAL-2802-S 14/01/2021 71.6 <0.3 <0.05

HAL-2802-S 28/04/2021 116 <0.3 <0.05

HAL-2803-D 14/01/2021 51 0.384 <0.05

HAL-2803-D 28/04/2021 149 12.1 <0.05

HAL-GB2 28/04/2021 224 <0.3 <0.05

HAL-GB4 28/04/2021 191 0.975 <0.05

HAL-WAL 28/04/2021 63.3 2.54 <0.05
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6. LIDAR Data

To aid interpretation of the data, two LIDAR plots have been added in Appendix D. The first (D1) illustrates
available data on a graded scale and the second (D2) provides the data sub-divided into elevation bands.
The graded scale enables fine topographic features to be discerned, whilst the figure with data sub-divided
into height bands enables identification of areas at broadly similar elevations.

Issued by Approved by

Jon Mainhagu Ellie Creer

Copyright and non-disclosure notice

The contents and layout of this report are subject to copyright owned by Wood (© Wood Group UK Limited 2021) save to the extent
that copyright has been legally assigned by us to another party or is used by Wood under licence. To the extent that we own the
copyright in this report, it may not be copied or used without our prior written agreement for any purpose other than the purpose
indicated in this report. The methodology (if any) contained in this report is provided to you in confidence and must not be disclosed or
copied to third parties without the prior written agreement of Wood. Disclosure of that information may constitute an actionable breach
of confidence or may otherwise prejudice our commercial interests. Any third party who obtains access to this report by any means will,
in any event, be subject to the Third Party Disclaimer set out below.

Third party disclaimer

Any disclosure of this report to a third party is subject to this disclaimer. The report was prepared by Wood at the instruction of, and for
use by, our client named on the front of the report. It does not in any way constitute advice to any third party who is able to access it by
any means. Wood excludes to the fullest extent lawfully permitted all liability whatsoever for any loss or damage howsoever arising from
reliance on the contents of this report. We do not however exclude our liability (if any) for personal injury or death resulting from our
negligence, for fraud or any other matter in relation to which we cannot legally exclude liability.

Management systems

This document has been produced by Wood Group UK Limited in full compliance with our management systems, which have been
certified to ISO 9001, ISO 14001 and ISO 45001 by Lloyd's Register.
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Appendix A
Combined Hydrographs
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Appendix B  Groundwater Hydrographs
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Appendix C  Surface water Hydrographs
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Appendix D
LIDAR Plots for the Site
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1. Introduction

1.1  Background

The proposed development platform for Sizewell C will extend a short distance into the eastern margins of
Sizewell Marshes Site of Special Scientific Interest. The toe of the batter of the proposed platform will define
the extent of permanent land-take but, additional to that, ditch re-alignment is required which will take a
limited amount of further land.

Based on National Vegetation Classification (NVC) survey data the main affected habitats are M22
Juncus subnodulosus — Cirsium palustre fen meadow, S26 Phragmites australis - Urtica dioica tall-herb fen, S4
Phragmites australis reedbed and some W5 Alnus glutinosa — Carex paniculata wet woodland.

Studies focussed on the provision of compensatory fen meadow habitat, particularly M22 Juncus
subnodulosus — Cirsium palustre fen meadow, were reported in Wood (2018). Five sites were identified for
further investigation, whilst 17 sites were put on hold subject to further assessment of the initial five sites.
The five sites identified for further investigation (Wood (2018)) were:

e Site No. 10 — Aldecar Lane, Benhall;

e Site No. 11 — Watering Lane, Benhall;
e Site No. 28 — Halesworth;

e Site No. 33 — Stratford St Andrew; and
e Site No. 54 — Pakenham Fen.

Subsequently, one day site visits to Sites 10, 11, 28 and 54 were undertaken in April and May 2019. Site 33
was not visited as access had not been agreed at the time (Wood, 2019), however, following further
consideration of the site characteristics and suitability for fen meadow creation, it was also concluded that
the sites that were taken forward all provide greater potential for fen meadow creation than Site 33.

The one day site visits to Sites 10, 11, 28 and 54 comprised:

e A walkabout survey to identify areas where (1) the peat is currently influenced by groundwater
or near-surface seepage; and (2) fen meadow species are present within or close to the site
margins;

e A reconnaissance hand augering survey to identify general peat quality (substrate condition),
sub-surface geological materials, presence of water table and areas of upwelling groundwater;
and

e Consideration of broad options for water management and potential for changes to land
management.

Findings were reported in Wood (2019). Sites 10, 28 and 54 were all identified as having potential for the
development of fen meadow as follows:

e Site 10: primary locus 1.5ha, further area 0.7ha (Site 11 has relatively limited potential (primary
locus of 0.5ha although part already supports fen meadow species, and further area of 1.2ha)
but is close to Site 10, so warrants further consideration in that context);

e Site 28: primary locus 1.2ha, further area 1.3ha;

e Site 54 north: primary locus 3.2ha, further area 6.2ha; and

June 2021 ® 0
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e Site 54 south: primary locus 1.7ha, further area: 4.3ha.

Subsequently EDF has progressed with detailed site conceptualisation and feasibility assessment work at
Sites 10/11, 28 and 54.

The scope of the conceptualisation and feasibility assessment work can be summarised as follows:
e Ecological studies:
» Desk based review of ecological data for the sites and surrounding area; and
» Targeted ecological surveys.
e Hydrological studies:

» Desk based review of available groundwater level data (including output from the
Environment Agency model for high, low and average groundwater level conditions) and
the seasonal variation in groundwater levels. Also, effects of groundwater abstraction on
groundwater levels below the site;

» Collection of topographic data;

» Collection of surface water level and groundwater level data to determine the relationship
between groundwater and surface water levels on site. Also detailed study of the existing
and wider ditch network to determine potential for water management without risk to
upstream receptors; and

» Collection of hydrochemical data.

1.2  This report

The scope of the studies undertaken were defined following consideration of:

e The habitat types present on site defined from the one-day visit undertaken in the previous
project phase;

e The types of ecological receptor that would be expected to occur in such habitats in Suffolk,
based on professional judgement; and

e The potential activities and related impacts of creating fen meadow habitat, principally through
raising water levels, on such sites.

The studies proposed comprise:
e A desk study;
e An extended Phase 1 habitat survey;
e A National Vegetation Classification (NVC) survey;
e A survey for signs of otter and water vole; and
e A survey of aquatic invertebrates of the ditches.

The desk study and extended Phase 1 habitat survey have been completed to date and are reported in this
ecological baseline for Site 54 Pakenham (hereafter the ‘Pakenham site’ or ‘the Site’) (Figure 1.1). The results
of the other studies will be reported when complete.

In this report, where possible, common species names are used in the text, though scientific names may also
be used for clarity, particularly in naming the published community-types and in instances when the given

June 2021 L
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common names are not widely used. Common and scientific names of species referred to in this report are
presented in Appendix A.

The structure of this report is as follows:
e Section 2 presents the methods and results of a desk study;

e Section 3 presents the methods and results of an extended Phase 1 habitat survey;

June 2021
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2. Desk study

2.1 Method

A data-gathering exercise was undertaken in April 2021 to obtain information relating to statutory and non-
statutory biodiversity sites (excluding sites designated for geological features of interest); species or habitats
of principal importance for the conservation of biodiversity; legally protected and controlled species; and
other conservation-notable habitats or species (see Boxes 2.1 and 2.2).

Box 2.1 - Designated Biodiversity Sites, and Priority Habitats and Species

Statutory Biodiversity Sites

® European sites: Important biodiversity sites designated under international law or treaties. European sites are any Special Area
of Conservation (SAC) from the point at which the European Commission and the UK Government agree the site as a ‘Site of
Community Importance’ (SCI); any classified Special Protection Area (SPA); any candidate SAC (cSAC); and (exceptionally) any
other site or area that the Commission believes should be considered as an SAC but which has not been identified by the
Government. This term is also commonly used when referring to potential SPAs (pSPAs), to which the provisions of Article 4(4)
of Directive 2009/147/EC (the ‘new wild birds directive’) apply; and to possible SACs (pSACs) and listed Ramsar sites, to which
the provisions of The Conservation of Habitats and Species (Amendment) (EU Exit) Regulations 2079 (the Habitats Regulations)
are applied as a matter of Government policy (NPPF para 118) when considering development proposals that may affect them;

®  Sites of Special Scientific Interest (SSSIs): Nationally important sites notified under the Wildlife and Countryside Act 1981 (as
amended) that provide the best examples of the UK's flora, fauna, or geological or physiographical features (note, this
assessment focuses on those sites notified for their biodiversity interest);

® National Nature Reserves (NNRs): Nationally important sites notified under the National Parks and Access to the Countryside
Act 1949 and the Wildlife and Countryside Act 1981; in practice most NNRs are SSSIs also; and

® Local Nature Reserves (LNRs): statutory sites that are designated under the National Parks and Access to the Countryside Act
1949 with the objective of encouraging their use for the study, research or enjoyment of nature. If an LNR has no other

statutory or non-statutory designation it is treated as being of borough/district-level importance for biodiversity (although it
may be of greater socio-economic value).

Non-statutory Biodiversity Sites
Non-statutory biodiversity sites in Suffolk are known as County Wildlife Sites (CWS) or Potential CWS (pCWS) or Candidate Local
Wildlife Sites (cLWS).

Other important habitats or species
Species or habitats of “principal importance for the conservation of biodiversity” are those listed by Natural England (NE) pursuant to

Section 41 of the Natural Environment and Rural Communities Act 2006 (as amended). These include those UK Biodiversity Action
Plan (UK BAP) priority habitats and species that occur in England. They are commonly referred to as ‘Section 41’ or 'S.41" habitats or
species.

Other conservation-notable habitats and species would include:

® Species listed as being of conservation concern in the relevant UK Red Data Book (RDB) or the Birds of Conservation Concern 4
Red List (Eaton et al. 2015);

® Ancient woodland (i.e. areas that have been under continuous woodland cover since at least 1600) on the Ancient Woodland
Inventory (AWI);

® Nationally Rare and Nationally Scarce species in the UK, which are species recorded from, respectively, 1-15 and 16-100
hectads (10x10km squares of the UK national grid);

® Populations of birds comprising at least 1% of the relevant British breeding/wintering population (where data are available).

®  Priority habitats and species listed in the Suffolk Biodiversity Action Plan (LBAP);

® Other species or assemblages such as large populations of animals considered uncommon or threatened in a wider context;
and

® Important hedgerows as defined using the habitat criteria in The Hedgerows Regulations 1997.
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Box 2.2 - Legally Protected and Controlled Species

Legal Protection

Many species of animal and plant receive some degree of legal protection. For the purposes of this report, legal protection refers to:

® Species included on Schedules 5 and 8 of the Wildlife and Countryside Act 1981 (as amended), excluding species that are only
protected in relation to their sale (see section 9[5] and 13[2]);

® Species included on Schedules 2 and 5 of The Conservation of Habitats and Species (Amendment) (EU Exit) Regulations 2019; and

® Badgers, which are protected under the Protection of Badgers Act 1992.

Further detail on the legislative protection afforded to species and sites is provided in Appendix B.

Legal Control

Schedule 9 of the Wildlife and Countryside Act 1981 (as amended) lists species of animal that it is an offence to release or allow to
escape into the wild (for example grey squirrel) and species of plant that it is an offence to plant or otherwise cause to grow in the
wild (for example, Japanese knotweed).

Data were obtained for:
e Statutory designated sites within 2km of the Site boundary;

e Other statutory and non-statutory sites designated for their nature conservation interest within
Tkm;

e Habitats of principal importance for the conservation of biodiversity, or other conservation-
notable habitats recorded within 1km; and

e Protected species, species of principal importance for the conservation of biodiversity, or other
conservation-notable species recorded within Tkm.

The geographical context of the Site was examined using the relevant Ordnance Survey 1:10,000 scale maps
and freely-available aerial photographs, to identify key landscape features that may be important for
protected or conservation-notable species, such as potential migration or dispersal routes, or any potential
receptors of site-derived pollutants in the wider landscape.

The sources of desk study information were:

e MAGIC (the government environmental information partnership project) www.magic.gov.uk;

e Natural England (https://designatedsites.naturalengland.org.uk/);

e Joint Nature Conservation Committee (JNCC, http://incc.defra.gov.uk/page-4); and

e Suffolk Biodiversity Information Service
(https://www.suffolkbis.org.uk/biodiversity/speciesandhabitats).

2.2 Results

Designated Sites

There are no statutory designated sites present on Site but there is one statutory site within 2km. This is
Pakenham Meadows SSSI which is located immediately to the east of the site, across the Pakenham Stream.

There are no non-statutory designated sites on-site but there are four non-statutory designated County
Wildlife Sites within Tkm.

The interest features of these sites are summarised in Error! Reference source not found. and the site |
ocations are shown in Figures 2.1 and 2.2.
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Table 2.1 Designated Sites and proximity to Pakenham Site 54

Designation Distance from
Site Boundary

Description

Statutory Designated Sites within 2km

Pakenham Meadows  Immediately to
Sssl the east.

The SSSI citation indicates that the meadow is unusually species rich, unimproved and
poorly drained, and forms one of the best examples of its kind in the county. The
small-scale complex mosaic of vegetation types present reflects the variation in soils
from loam to peat. The meadow is also herb rich and contains a number of uncommon
species, and the dykes provide a valuable additional habitat for invertebrates.

Non-Statutory Designated Sites within 1Tkm

Micklemere CWS 0.40 km north of
the Site.

Pakenham Fen 0.10km south
Meadows CWS east of the Site.
Pakenham Wood 0.60km south
CWS east of the Site.
Roadside Nature 0.65km north
Reserve 133 west of the Site.

The CWS site consists of 10 riverside meadows, that lie underwater for much of the
year. A sluice in the north west corner of the site is the only outlet but the river itself
backs up into the ditches and floods the meadows. This constant flooding has created
a large area of bare ground which when wet attracts large numbers of wetland birds.
The remainder of the land, which does not flood, is rank grassland, which has been
ungrazed for several years. The site supports good numbers of wetland birds
throughout the year. Plant species at Micklemere are unexceptional.

The Site is divided into small fields, some of which have not been agriculturally
improved and retain a diverse fen meadow flora, which is a Priority habitat. These areas
support a good range of wetland plants and a number of uncommon Suffolk plants.
The site also provides habitat opportunities for other wildlife, such as invertebrates.

The Site was at one time a Site of Special Scientific Interest (SSSI). However, in recent
years much of the wood has been clear-felled and replanted with Corsican pine and
larch affecting the wildlife value of the wood. Remnants of the rich woodland flora are
confined to the wide woodland rides, which cross the wood.

Seeded in 1986 with meadow flowers and grasses.

Note: The site forms part of Nitrate Vulnerable Zones 2017 designations and SSSI Impact Risk Zones.

Priority Habitats

MAGIC indicates that four priority habitats are located within Tkm of the Site, with three priority habitats
identified as being present on-site (the nearest distance provided for each priority habitat):

e Coastal and floodplain grazing marsh (on Site);

e Deciduous woodland (on Site);

e Lowland meadows (immediately to the east); and

e Woodpasture and parkland (0.5km south).

Species Records

A summary of the key species records within 1Tkm of the Site are presented in Table 2.2.
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Table 2.2 Protected and conservation notable species within 1Tkm' of Pakenham Site 54

Common Name

Mammals

Brown Hare

Bat — brown long-eared

Bat — Pipistrelle
Harvest Mouse
Hedgehog

Otter

Water Vole

Birds

Avocet +

Barn Owl

Bewick's Swan +
Black-tailed godwit
Black Tern +
Black-winged Stilt
Brambling +
Bullfinch

Cuckoo

Curlew

Fieldfare +
Grasshopper Warbler
Green Sandpiper +
Greenshank +
Grey Partridge
Grey Wagtail

Hobby

Distance of Record from Site
(nearest)

0.2km north-west

0.5km north-east

0.5km north-east

0.2km east

0.1km west

0.4km east

0.1km north-east

0.4km north-east

0.3km east

0.4km north-east

0.2km east

0.4km north-east

0.4km north-east

0.1km south-east

0.1km south-east

0.1km south-east

0.1km south-east

0.5km south-west

0.4km north-east

0.4km north-east

0.4km north-east

0.4km north-east

0.4km north-east

0.1km south-east

Protection

WCA

v'*

v'*

v'*

v'*

v'*

v'*

v'*

v'*

Other Conservation Criteria
(as identified on SBIS records)

v (S41)

v (S41)

v (RL and S41)
v (RL and S41)
v (RL and S41)

v (RL and S41)

v (RL)

v (RL)

v (S41)

v (RL and S41)
v (RL and S41)
v (RL)

v (RL, S41)

v (RL, S41)

v (RL)

' Due to the differing levels of accuracy of location data provided (e.g. 2, 4, 6 and 10 figure grid references) and
differences in location indicated by national grid reference relative to latitude and longitude, where necessary some
interpretation of the likely location has been applied by additional reference to site name used.
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Common Name Distance of Record from Site Protection Other Conservation Criteria
(nearest) (as identified on SBIS records)
HR WCA
House Sparrow On site (albeit only 4 figure grid v (RL, S41)
reference provided)
Kingfisher 0.3km east v*
Lapwing 0.4km north-east v (RL, S41)
Lesser Redpoll 0.4km north-east v (RL, S41)
Linnet 0.4km north-east v (RL S41)
Little Gull + 0.4km north-east v*
Little Ringed Plover 0.4km north-east v
Marsh Harrier 0.1km south-east v*
Marsh Tit 0.1km south-east v (RL, S41)
Mediterranean Gull 0.4km north-east v*
Merlin + 0.4km north-east v v (RL)
Mistle Thrush 0.4km north-east v (RL)
Nightingale 0.4km north-east v (RL)
Osprey + 0.4km north-east v
Peregrine 0.4km north-east v*
Pintail 0.4km north-east v'*
Pochard 0.4km north-east v (RL)
Red Kite 0.4km north-east v*
Red-necked Phalarope + 0.4km north-east % v (RL)
Reed bunting 0.1km south-east v (S41)
Redwing + 0.4km north-east v v (RL)
Ringed Plover 0.5km north-west v (RL)
Ruff 0.4km north-east v v (RL)
Scaup + 0.4km north-east v'* v (RL, S41)
Skylark 0.1km south-east v (RL and S41)
Song Thrush 0.5km south-west v (RL)
Spotted Flycatcher 0.4km north-east v (RL, S41)
Starling 0.4km north-east v (RL S41)
June 2021 ® 0

Doc Ref. 40773-WOOD-XX-XX-RP-OE-0001-S0-P01.1



Q © Wood Group UK Limited

Common Name

Distance of Record from Site
(nearest)

Protection

wood.

Other Conservation Criteria
(as identified on SBIS records)

WCA
Temminck's Stint + 0.4km north-east v*
Tree sparrow 0.3km south-west v (RL, S41)
Turtle Dove 0.5km south-west v (RL, S41)
Whimbrel 0.4km north-east v'* v (RL)
Whinchat 0.4km north-east v (RL)
White-fronted Goose 0.4km north-east v (RL)
White-tailed Eagle + 0.4km north-east v v (RL)
Woodcock Tkm east v (RL)
Woodlark 0.4km north-east v'* v (S41)
Wood Sandpiper + 0.4km north-east v
Yellow Wagtail 0.1km south-east v (RL, S41)
Yellowhammer 0.1km south-east v (RL, $41)
Herpetofauna
Common Toad 0.3km north-east v'(S41)
Great Crested Newt 0.3km west v v (S41)
Invertebrates
Anaglyptus mysticus 0.6km south-west v (NS)
Adonis ladybird 0.4km south-west v (NS)
Cinnabar 0.5km north-west v (S41)
Ptinus sexpunctatus 0.4km south-west v (NS)
Red-tailed Mason Bee 0.5km north-west v (NS)
Small heath 0.9km south v (541)
White admiral 0.7km south-east v (RL, S41)
White-letter Hairstreak 0.1km north-east v (RL, S41)
Vascular plants
Dwarf spurge 0.8km south-east v (RL)
Cornflower Tkm north-east v (S41)

* Schedule 1 (Wildlife and Countryside Act 1987)
+ Schedule 1 of the Wildlife and Countryside Act 1981 (as amended) affords additional protection to species during the breeding period
in particular providing protection at nest sites. The species highlighted with a + are species which occur as wintering and passage
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migrants but have not been identified as a breeding species within the search area and are considered unlikely to occur as a breeding
species.

The other principle protective legislation and conservation designations for individuals of a species in England are:

WCA - Wildlife and Countryside Act 1981 (as amended)

HR - The Conservation of Habitats and Species (Amendment) (EU Exit) Regulations 2019

ER - The Eels (England and Wales) Regulations 2009

S41 — Section 41 species; see Box 2.1

RL - Red list species; see Box 2.1

NR - Nationally Rare; See Box 2.1

NS — Nationally Scarce; See Box 2.1

There is also a record of ash, classed as Ancient Veteran Trees, north-west of the Site at NGR TL93116868.

Non-native Species / Notifiable Weeds

There were no records for species listed in Schedule 9 of the Wildlife and Countryside Act 1981 (as amended)
found on-site. However, the following Schedule 9 species were found within Tkm (with the nearest record to
Site):

e American mink 0.1km east;

e Bar-headed goose 0.6km north-east;

e Barnacle goose 0.3km south-west (nearest);
e (Canada goose 0.3km south-west (nearest);
e (Canadian waterweed 1km north-east;

e Chinese muntjac 0.7km north-east;

e Egyptian goose 0.3km south-west (nearest);
e Grey squirrel 0.7km south (nearest);

e Nuttall's waterweed 0.3km north-east;

e Ruddy duck 0.7km north-east (nearest);

e Ruddy shelduck 0.6km north-east (nearest)
e Snow goose 0.3km north-east (nearest); and

e White-tailed eagle 0.1km west (although record suggests Micklemere which is 0.4km north-east
at its nearest). .

Water bodies

Twenty seven water bodies have been identified from ordnance survey mapping within 500m of the Site
boundary, including a single waterbody on site in woodland at the southern end. These are shown on Figure
2.3 and listed in Table 2.3. The Site also contains a network of drains that are not specifically listed in the
table.

Pakenham Stream forms the eastern site boundary, with a network of drains present on-site and within the
wider area. Great crested newts are not typically found in rivers, and the wettest drains on site are likely to
support fish, which would make them sub-optimal for great crested newts.

However, the on site pond, and those located to the west of the Site are not separated by a barrier to great
crested newt migration.
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Table 2.3 Water bodies within 500m of Pakenham Site 54
Water body NGR Distance and Description
direction from Site

w1 TL 9338 6956 279m north Large waterbody, may contain fish.

w2 TL 9373 6959 479m north Waterbody likely to be connected to drainage network and may contain
fish.

w3 TL 9369 8315 425m north-east Pond

w4 TL 9369 7414 350m north-east Pond.

W5 TL 9369 6714 290m north-east Pond

w6 TL 9369 6107 195m north-east Large waterbody may contain fish.

w7 TL 9369 6904 268m north-east Large waterbody may contain fish.

ws TL 9368 4675 52m east Waterbody likely to be connected to drainage network and may contain
fish.

w9 TL 9368 5553 8m east Pond

w10 TL9368 6423  283m east Pond

W11 TL 9368 6112 299m east Large waterbody may contain fish.

w12 TL 9368 7707 478m east Pond

w13 TL 9367 6797 379m east Large waterbody may contain fish.

w14 TL 9367 2789 121m south-east Large waterbody may contain fish.

W15 TL9367 3879  291m south-east Detached waterbody.

w16 TL 9367 1779 153m south-east Waterbody likely to be connected to drainage network and may contain
fish.

w17 TL 9267 9752 375m south Waterbody likely to be connected to drainage network and may contain
fish.

w18 TL 9267 8992 155m south-west Large waterbody may contain fish.

w19 TL 9268 8932 63m west Pond

W20 TL 9268 8370 283m west Large waterbody may contain fish.

w21 TL 9327 6821 79 m east Pond

w22 TL 9268 7783 314m west Large waterbody may contain fish.

w23 TL 9268 8587 260m west Large waterbody may contain fish.

w24 TL 9268 8991 203m west Pond

w25 TL 9268 8391 255m west Pond

w26 TL 9369 0242 372m north-west Pond

w27 TL 9322 6805 49m east Pond
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3. Extended Phase 1 Habitat Survey

3.1 Method

Habitats

A Phase 1 habitat survey of the Site and, where possible, a 30m buffer, was completed by a Wood Ecologist
on 6" May 2021. During the survey, distinct habitats were identified, and any features of interest recorded
and included on a Phase 1 habitat map as a target note (TN), in accordance with JNCC (2010).

Protected and Notable Species

As the standard Phase 1 habitat survey methodology is mainly concerned with vegetation communities, the
survey was extended, in general accordance with [EA (1995), to allow for the provision of information on
other ecological features, including identification of the presence, or potential presence, of legally protected
or conservation notable species.

The methodologies used to establish the presence or potential presence of species and / or species groups
are summarised below. Species or biological taxa included in the surveys were targeted due to the desk
study and / or habitat types indicating potential for presence on the Site.

Great crested newt

Great crested newt is legally protected and is also a Species of Principal Importance.

The Site was assessed for its potential to support a population of this species. This assessment considered
the presence of suitable aquatic and terrestrial habitats on site (the latter including foraging habitat,
hibernacula and refugia). All accessible waterbodies were subject to Habitat Suitability Index HSI assessment
(Oldham et al., 2000), recording the context and features of them to generate a score relative to the
likelihood of great crested newts using them

Reptiles
All species of British reptile are legally protected and are also Species of Principal Importance.

The Site was assessed for its potential to support populations of reptile species. This involved looking for
potential foraging habitat, hibernacula, refugia and areas for basking (as described in Froglife, 1999).

Birds

All nesting birds are legally protected, some are afforded a higher level of protection when breeding, and
many are also Species of Principal Importance.

The habitats on site were assessed for their potential to support important populations of breeding and
wintering birds.

Badger

Badgers and their setts are legally protected.

The Site was searched for evidence of badger activity. This involved looking for setts, badger trails, snuffle
holes, latrines and badger hairs. Furthermore, information was gathered about the suitability of habitats for
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foraging badger on-Site and of suitable sett-digging habitat likely to be present within 30m of the Site (as
described in Natural England, 2015).

Bats (all species)

All species of British bats and their roosts are legally protected and many are also Species of Principal
Importance.

A general assessment was made for the potential of onsite trees to contain potential roost features for bats
(e.g. rot and woodpecker holes, splits, cracks, and dense woody ivy on trees). Additionally, a general
assessment was made as to whether habitats within and adjacent to the Site are likely to provide an
important foraging resource and/or commuting route for bats (as described in Collins et al., 2016).

Dormouse

Dormouse is legally protected and is also a Species of Principal Importance.

The extent and quality of the habitats within and adjacent to the Site were assessed for their potential to
support dormouse; in particular whether or not key food plants occurred and whether any of the habitats
present are connected to large areas of suitable woodland (as described in Bright et al, 2006).

Otter

Otter is legally protected and is also a Species of Principal Importance.

The Site was assessed for its potential to provide habitat that could support otter. This involved considering
the size and connectivity of any watercourse present on site (or within the vicinity) with regard to providing
suitable foraging resources, as well as the presence of areas of woodland and other dense vegetation
suitable for creation of holts, natal dens and/or laying-up areas (as described in Chanin, 2003).

Water vole

Water vole is legally protected and is also a Species of Principal Importance.

The Site was assessed for its potential to provide habitat that could support a population of water vole. This
involved considering the size and connectivity of any watercourse present on site (or within the vicinity), as
well as the potential presence of suitable foraging resources and burrowing substrate along the banks (as
described in Strachan et al, 2011).

Invertebrates

A number of invertebrate species are legally protected and some are also Species of Principal Importance.

An assessment was made of the potential for habitats on site to support an assemblage of priority
invertebrate species, by considering the provision of a mosaic of varied habitat and substrate types and
nectar-rich flowering species.

Other priority faunal species

Drawing upon information that was collected during the desk study, an assessment was made of the
potential for the Site to support any other legally protected and/or Species of Principal Importance.
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Limitations

While every effort has been made to provide a comprehensive description of the Site, this survey does not
constitute a full botanical survey. Nevertheless, it is considered that the survey is sufficient quality to capture
the overall character of the Site and all of the major vegetation communities.

To determine presence or likely absence of protected species usually requires multiple visits at suitable times
of the year. As a result, this survey focuses on assessing the potential of the Site to support habitats and
species of note, which are considered to be of principal importance for the conservation of biodiversity with
reference to those given protection under UK or European wildlife legislation. This survey therefore cannot be
considered a comprehensive assessment of the ecological interest of the Site. However, it does provide an
assessment of the ecological interest present on the day the Site was visited and highlights areas where
further survey work may be required.

Due to the ground being waterlogged in places it was not possible to safely access all areas for survey. The
greatest limitation was in the broadleaved woodland in the south-east (including WB18) and the grassland
immediately to the north. Although this prevented a detailed species list being collected it did not prevent a
general assessment of the habitat type, nor has it prevented an accurate assessment of further work required.

The data from this survey is generally considered valid for a maximum of two years. Therefore, if more than
two years elapse prior to commencement of the works, a repeat survey might be required to ensure up-to-
date information is available to inform decisions.

3.2 Results

Habitats

The habitats present on site comprise:
e Semi-natural broadleaved woodland;
e Parkland and scattered trees — broadleaved;
e Parkland and scattered trees — mixed;
e Semi-improved neutral grassland;
e Marsh/marshy grassland;
e Improved grassland;
e Swamp;
e Standing water;
e Running water;
e Intact hedge native species poor;
e Defunct hedge native species poor; and
e Bare ground.

Further details are provided below. Habitat distribution is illustrated on Figure 3.1, and target notes are
presented in Appendix C.
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Semi-natural broadleaved woodland

Wet broadleaved woodland, comprising a mixture of ages of tree, was well established in the south-east
corner of the site. The soil was waterlogged (limiting the extent of the survey to the northern half where it
could be safely accessed). Within the visible northern areas there was a limited understorey with a sparse
ground flora, that included tufted hairgrass. To the south, although not accessible, the ground flora has a
thin pond-sedge and tussock-sedge flora, with a thin reed cover. Tree species present in both areas were
dominated by mature poplars, with occasional willow and alder, over patches of grey willow and with
occasional hawthorn trees. A large pond was found in this area (see Standing water).

In the north of the woodland a fenced off area was used for a pheasant pen (Target Note 1, Figure 3.1). This
area was cleared, and grasses had grown up in the space fenced off by Heras fencing.

Parkland and scattered trees broadleaved

Lines of semi-mature willow up to 4 m tall were present along some of the ditches. There were also several
mature pedunculate oak trees in fields. These are estimated to be well over 100 years old, and had grown to
around 15 m.

Parkland and scattered trees mixed

A short line (approximately 60 m) of mixed coniferous and broadleaved trees was present at the northern
end of the site. This included Scots pine, willow species and Lombardy poplar.

Semi-improved neutral grassland

This habitat was found within the central portion of the site. It was dominated by hard rush and cock’s-foot,
which was quite tussocky in places. The fields are likely grazed but this does not appear to be limiting the
rush growth, which had a sward height of up to 500 mm. Other species frequently found were dandelion,
black thistle, meadow buttercup and more occasionally black sedge.

Marsh/marshy grassland

Marshy grassland was present on inundated soil in two locations: one towards the northern end and one in
the south-west corner of the site. The habitat was dominated by sedges and rushes, including great wood-
rush, black sedge, pendulous sedge, and hard rush. Grass species included sweet vernal grass and Yorkshire
fog. Other species included water mint, marsh-marigold, meadowsweet, curled dock, sphagnum moss and
cuckooflower. This grassland appeared relatively unmanaged at the time of the survey, in most areas, had
grown to around 500 mm in height.

The northern patch graded into improved grassland with more dandelion, red dead-nettle, silverweed and
fleabane present. There were patches of very boggy ground (Target Note 2, Figure 3.1), with other areas
markedly drier (Target Note 3, Figure 3.1).

Improved grassland

This habitat covered much of the south-central area of the site, and it was also present at the very northern
end. It was markedly drier than the marshy grassland and much of it appeared managed by grazing, and was
no more than 100-250 mm tall. It was mostly dominated by annual meadow grass and cock’s-foot with
sections of abundant hard rush where the ground was damper and it graded into marsh/marshy grassland
(e.g. Target Note 5, Figure 3.1) with meadow foxtail. In these areas the vegetation was up to 500 mm in
height. Other species frequently found were spear thistle, dandelion, broad-leaved dock, purple dead-nettle,
common mouse ear, daisy and meadow buttercup.
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Swamp

To the north-east of the woodland was an area of sedge swamp (Target Note 4, Figure 3.1). Due to the
ground conditions this could not be accessed at the time of the survey but during previous visits (January
2021) it consisted mainly of pond sedges with common reed colonising, and encroachment by grey willow.

Standing water

A network of ditches ran throughout the site. Some of these were completely open whilst others were
partially covered by water mint. Water in most of the ditches was shallow, up to 250 mm deep. At the
margins were water-loving herbs and trees including willow and black sedge. There was a culvert over one of
the southern ditches to enable access to that end of the site (Target Note 6, Figure 3.1). At the southern end
of the site, within the southern deciduous woodland block, was a large pond. This was largely open water,
with some fringing common reed at the margins, and shading from overhanging trees.

Running water

The Pakenham Stream forms the eastern boundary of the site. It is maximum of 4-5 m wide and appears to
be up to Tm deep.

Intact hedge, native species-poor

Functioning hedgerows were found along the boundary of the access tracks. These were dominated by
hawthorn, itself supporting ivy, with occasional hornbeam and spindle. The hedges were more managed
than those found on the main part of the site and have been maintained at around 2 m height.

Defunct hedge native species-poor

The majority of the hedgerows on the site appear unmanaged and the species within them (e.g. oak) have
grown to their full height, creating gaps between the trees and shrubs. Each hedgerow had a fence running
through or adjacent, to provide the boundary function that the hedge once would have. The hedgerows
were hawthorn dominated with frequent bramble, hornbeam and oak. The hedges were generally around 3-
4 m tall, though the mature trees had grown up to 15 m.

Bare ground

Bare ground was present on site, represented by the compacted earth tracks on the access routes and a
cleared area in one of the fields (Target Note 7, Figure 3.1). Much of this was devoid of vegetation but the
areas outside the wheel tracks (i.e. the centre and verges) was improved grassland with annual meadow
grass, cock’s-foot, common nettle and cow parsley.

Protected and notable species

Badger

No evidence of badgers was found during the survey, although they are likely to be present in the vicinity of
the site, given its rural location, and they may use the site in future.

Bats (all species)

There were many mature oak and hornbeam trees in the hedgerows, woodland and individually in the fields,
which were of sufficient age and size to support roosting bats. The habitats around these trees (hedgerows
and linear water features) link them well to foraging areas increasing the likelihood bats roost in some of the
trees.
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The mixture of vegetation types and waterbodies is likely to support a large diversity and volume of
invertebrates whether they roost on the site or offsite for example in nearby farm buildings. Hedgerows,
ditches, lines of scattered trees and the stream adjacent to the site create good navigational aides for bats to
commute along. Overall these features make up continuous high-quality habitats for bats to use and
therefore the site is high suitability for foraging and commuting bats following the Bat Conservation Trust
Guidance (Collins, 2016).

Nesting birds

There is general nesting bird potential in the woodland, the hedgerows and parkland and scattered trees, as
well as the grassland that occur across the site. Cuckoo were heard calling throughout the site, and lapwing
were seen in the grasslands at the northern end.

Great crested newt

The ditch network and single pond on site, and ponds off site, could potentially support breeding great
crested newts. Great crested newts could use tree and hedgerow roots to hibernate. Potential refugia were
present including two wood piles were found, one located in the pheasant pen (See Target Note 1, Figure
3.1) and one in the middle of the field (Target Note 8, Figure 3.1).

Reptiles

The habitats present on-site (grassland, hedgerows and water) provide foraging habitat, whilst the roots of
trees and hedgerow along with the wood piles found at Target Notes 1 and 8 (Figure 3.1) provides suitable
hibernation areas. Grass snake is often found in aquatic environments and the ditches provide a suitable
foraging ground.

Hazel dormouse

There are no records of dormouse within 1 km of the site. The habitats on the site (woodland, some
scattered trees and hedgerows) provide suitable foraging habitat albeit a limited diet given the lack of floral
diversity noted.

Otter

The water bodies on and around the site provide habitats for otter to feed, and opportunities for them to
build holts nearby. There is an otter record from near to the site indicating otter are likely in the area.

Water vole

The stream and ditches on and around the site provide a network of waterbodies where water voles could
feed under cover and/or escape into the water as needed. Most of the banks had a steep profile such that
water voles could access them without their burrows being regularly submerged. There is a water vole
record from near to the site indicating they are likely in the area.

Other species — Terrestrial Invertebrates

The mix of habitats on-site including marshy grassland through to woodland provides a variety of niches for
terrestrial invertebrates. A diverse community including notable species is possible.

Other species — Aquatic Invertebrates

The waterbodies on site would be expected to support a range of aquatic invertebrate species, potentially
including some notable species.
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Other priority faunal species

During the survey several brown hares (priority species) were seen in the fields.

Controlled species

During the survey no controlled species were noted. However, the presence of legally controlled species
cannot be ruled out on the basis of this survey alone.
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Appendix A
Species Scientific Name

Table A1 Species Names

Common name

Scientific name

Plants

Annual meadow grass
Broad leaved dock
Canadian waterweed
Cock's-foot

Common mouse ear
Common nettle
Common water-starwort
Cornflower

Cow parsley

Cuckooflower

Poa annua

Rumex obtusifolius
Elodea canadensis
Dactylis glomerata
Cerastium fontanum
Urtica dioica
Callitriche stagnalis
Centaurea cyanus
Anthriscus sylvestris

Cardamine pratensis

Curled dock Rumex crispus
Daisy Bellis perennis
Dandelion Taraxacum agg.
Dwarf spurge Euphorbia exigua
Fleabane Pulicaria sp.

Great wood-rush

Luzula sylvatica

Hard rush Juncus erectus
Hawthorn Crataegus monogyna
Hornbeam Carpinus betulus
Lombardy poplar Populus nigra italica

Marsh-marigold
Meadow buttercup
Meadow foxtail

Meadowsweet

Caltha palustris
Trifolium dubium
Alopecurus pratensis

Filipendula ulmaria
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Common name

Nuttall's waterweed
Pedunculate oak
Pendulous sedge
Red dead-nettle
Scots pine
Silverweed

Soft brome

Spear thistle
Sphagnum moss
Spindle

Sweet vernal grass
Water mint
Willow

Yorkshire fog
Mammals
American mink
Badger

Brown Hare

Bat — brown long-eared
Bat — Pipistrelle
Chinese muntjac
Dormouse

Grey squirrel

Harvest Mouse

wood.

Scientific name

Elodea nuttalli
Quercus robur

Carex pendula
Lamium purpureum
Pinus sylvestris
Argentina anserina
Bromus hordeaceus
Cirsium vulgare
Sphagnum sp
Euonymus europaeus
Anthoxanthum odoratum
Mentha aquatica
Salix sp

Holcus lanatus

Mustela vison

Meles meles

Lepus europaeus
Plecotus auritus
Pipistrellus pipistrellus
Muntiacus reevesi
Muscardinus avellanarius
Sciurus carolinensis

Micromys minutus

Hedgehog Erinaceus europaeus
Otter Lutra lutra
Water Vole Arvicola amphibius
Birds
Avocet + Recurvirostra avosetta
June 2021 L N
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Common name

Bar-headed goose
Barn Owl

Barnacle goose
Bewick's Swan +
Black Tern +
Black-tailed godwit
Black-winged Stilt
Brambling +
Bullfinch

Canada goose
Cuckoo

Curlew

Egyptian goose
Fieldfare +
Grasshopper Warbler
Green Sandpiper +
Greenshank +
Grey Partridge
Grey Wagtail
Hobby

House Sparrow
Kingfisher

Lapwing

Lesser Redpoll
Linnet

Little Gull +

Little Ringed Plover
Marsh Harrier

Marsh Tit

wood.

Scientific name

Anser indicus

Tyto alba

Branta leucopsis
Cygnus columbianus
Chlidonias niger
Limosa limosa
Himantopus himantopus
Fringilla montifringilla
Pyrrhula pyrrhula
Branta canadensis
Cuculus canorus
Numenius arquata
Alopochen aegyptiaca
Turdus pilaris
Locustella naevia
Tringa ochropus
Tringa nebularia
Perdix perdix
Motacilla cinereal
Falco Subbuteo
Passer domesticus
Alcedo atthis

Vanellus vanellus
Acanthis cabaret
Linaria cannabina
Hydrocoloeus minutus
Charadrius dubius
Circus aeruginosus

Poecile palustris
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Common name

Mediterranean Gull
Merlin +

Mistle Thrush
Nightingale
Osprey +
Peregrine
Pheasant

Pintail

Pochard

Red Kite
Red-necked Phalarope +
Redwing +

Reed bunting
Ringed Plover
Ruddy duck

Ruddy shelduck
Ruff

Scaup +

Skylark

Snow goose

Song Thrush
Spotted Flycatcher
Starling
Temminck's Stint +
Tree sparrow
Turtle Dove
Whimbrel
Whinchat

White-fronted Goose

wood.

Scientific name

Ichthyaetus melanocephalus
Falco columbarius
Turdus viscivorus
Luscinia megarhynchos
Pandion haliaetus
Falco peregrinus
Phasianus colchicus
Anas acuta

Aythya farina

Milvus milvus
Phalaropus lobatus
Turdus iliacus
Emberiza schoeniclus
Charadrius hiaticula
Oxyura jamaicensis
Tadorna ferruginea
Calidris pugnax
Aythya marila
Alauda arvensis
Chen caerulescens
Turdus philomelos
Muscicapa striata
Sturnus vulgaris
Calidris temminckii
Passer montanus
Streptopelia turtur
Numenius phaeopus
Saxicola rubetra

Anser albifrons
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Common name

White-tailed Eagle +
Wood Sandpiper +
Woodcock
Woodlark

Yellow Wagtail
Yellowhammer
Herpetofauna
Common Toad
Great Crested Newt
Invertebrates
Anaglyptus mysticus
Adonis ladybird
Cinnabar

Ptinus sexpunctatus
Red-tailed Mason Bee
Small heath

White admiral

White-letter Hairstreak

wooJ.

Scientific name

Haliaeetus albicilla
Tringa glareola
Scolopax rusticola
Lullula arborea
Motacilla flava

Emberiza citrinella

Bufo bufo

Triturus cristatus

Anaglyptus mysticus
Hippodamia variegata
Tyria jacobaeae

Ptinus sexpunctatus
Osmia bicolor
Coenonympha pamphilus
Limenitis Camilla

Satyrium w-album
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Appendix B
Species Protection or Control Legislation

Great crested newts, bats, otter, dormouse

These species / species groups are listed in Schedule 5 of the Wildlife and Countryside Act 1981 (as amended)
and Schedule 2 of The Conservation of Habitats and Species (Amendment) (EU Exit) Regulations 2019. They are
afforded full protection under Section 9(4) of the Act and Regulation 43 of the Regulations. These make it an
offence, inter alia, to:

e Deliberately capture, injure or kill any such animal; and

e Deliberately disturb any such animal, including in particular any disturbance which is likely;
» to impair its ability to survive, breed, or rear or nurture their young;
» to impair its ability to hibernate or migrate; and
» to affect significantly the local distribution or abundance of that species.

e Damage or destroy a breeding site or resting place of any such animal;

e Intentionally or recklessly disturb any of these animals while it is occupying a structure or place
that it uses for shelter or protection (for bats this is taken to mean all bat roosts whether bats
are present or not); or

e Intentionally or recklessly obstruct access to any place that any of these animals uses for shelter
or protection.

In addition, five British bat species are listed on Annex Il of the Habitats Directive. These are:

e Greater horseshoe bat (Rhinolophus ferrumequinum);
e Lesser horseshoe bat (Rhinolophus hipposideros);

e Bechstein's bat (Myotis bechsteinii);

e Barbastelle (Barbastella barbastellus); and

e Greater mouse-eared bat (Myotis myotis).

In certain circumstances where these species are found the Directive requires the designation of Special Areas
of Conservation (SACs) by EC member states to ensure that their populations are maintained at a favourable
conservation status. Outside SACs, the level of legal protection that these species receive is the same as for
other bat species.

Badger

The Protection of Badgers Act 1992 consolidates previous legislation (including the Badgers Acts 1973 and the
Badgers (Further Protection) Act 1997). It makes it an offence to:

e Kill, injure or take a badger;
e Attempt to kill, injure or take a badger; and

e To damage or interfere with a sett.
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The 1992 Act defines a badger sett as “any structure or place which displays signs indicating current use by a
badger”.

Nesting Birds

With certain exceptions, all wild birds, their nests and eggs are protected by Section 1 of the Wildlife and
Countryside Act 1981 (as amended). Therefore, it is an offence, inter alia, to:

e Intentionally kill, injure or take any wild bird;

e Intentionally take, damage or destroy the nest of any wild bird while it is in use or being built;
and

e Intentionally take or destroy the egg of any wild bird.

Bird species listed on Schedule 1 of the Act receive further protection, thus for these species it is also an offence
to:

e Intentionally or recklessly disturb any bird while it is nest building, or is at a nest containing
eggs or young; and

e Intentionally or recklessly disturb the dependent young of any such bird.

Reptiles

The four widespread species of reptile that are native to Britain, namely common or viviparous lizard (Zootoca
vivipara), slow worm (Anguis fragilis), adder (Vipera berus) and grass snake (Natrix natrix), are listed in
Schedule 5 of the Wildlife and Countryside Act 1981 (as amended) and are afforded limited protection under
Section 9 of this Act. This makes it an offence, inter alia, to:

e Intentionally kill or injure any of these species.

In addition sand lizard and smooth snake are listed in Schedule 5 of the Wildlife and Countryside Act 1981 (as
amended) and Schedule 2 of The Conservation of Habitats and Species (Amendment) (EU Exit) Regulations
2019: They are afforded full protection under Section 9(4) of the Act and Regulation 43 of the Regulations.

These make it an offence, inter alia, to:

e Deliberately capture, injure or kill any such animal;
e Deliberately disturb any such animal, in particular in such a way as to be likely to:
e Impair their ability to survive, breed or reproduce, or rear or nurture their young;

e Impair their ability to hibernate or migrate which could affect significantly the local distribution
or abundance of that species;

e Damage or destroy a breeding site or resting place of any such animal;

e Intentionally or recklessly disturb any of these animals while it is occupying a structure or place
that it uses for shelter or protection; or

e Intentionally or recklessly obstruct access to any place that any of these animals uses for shelter
or protection.

The legislation applies to all life stages of these species.
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Notifiable / Controlled Species

Schedule 9 of the Wildlife and Countryside Act 1981 (as amended) lists species of animal that it is an offence
to release or allow to escape into the wild (for example grey squirrel) and species of plant that it is an offence
to plant or otherwise cause to grow in the wild (for example, Japanese knotweed).
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Appendix C
Phase 1 Target Notes

Table C.1  Extended Phase 1 Survey Target Notes

Target Ordnance Survey Description

Note Grid Reference

no.

1 TL9301268057 Pheasant pen adjacent to woodland, ground flora is dominated by grasses and there is a pile

of dead wood inside suitable for invertebrates, amphibians and reptiles.

2 TL9293768175 Patch of very boggy grassland which includes water mint and common water-starwort.

3 TL9289968238 Patch of drier grassland dominated by soft brome

4 TL9305468116 Area not accessed during this visit due to H&S concerns. However when accessed in January
2021, it was reported to consist of pond sedges with frequent common reed and occasional
grey willow.

5 TL9315968194 Damp area of improved grassland grading into marsh/marshy grassland dominated by hard
rush

6 TL9279168012 Concrete culvert over ditch

7 TL9311368395 Cleared area of bare ground at the end of an access track

8 TL9317868541 Pile of logs which has been burned but still offers a refugia for amphibians or reptiles.
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Technical note:

Sizewell C Fen Meadow Compensation

Water Monitoring Summary — Pakenham Site 54
April 2021 to July 2021

1. Introduction

The technical note summarises water monitoring data collected between April 2021 and July 2021 at the
Pakenham Site (hereafter referred to as ‘the Site’) which has been identified as a potential fen meadow
development area. This technical note is predominantly a factual presentation of the data rather than an
interpretive report.

Figure 1.1 shows a map of the Site and the installations referred to in this technical note.

2. Groundwater Level Monitoring

Nine groundwater monitoring points were installed at the Site between 22"¢ and 26th March 2021. Seven
shallow dipwells were installed to measure groundwater levels in the shallow superficial near surface deposits
and three piezometers were installed to measure groundwater levels in the underlying sands and gravels.
Two of the sands and gravels piezometers are nested (within the same borehole) with a dipwell. An
installation summary is provided in Table 2.1 below.

Table 2.1 Summary of groundwater monitoring installations

Name NGR Datum: Metal Cover Ground Level Depth Diameter Notes
(mAOD) (mAOD) (m bgl*) (mm)

PAK-BH-1 TL 93282 68982 32.986 31.871 5 19

PAK-BH-2D  TL 93102 68394 33.652 32.222 33 19 Nested with BH-2S
PAK-BH-2S  TL 93102 68394 33.652 32.222 4 19 Nested with BH-2D
PAK-HA-1 TL 93319 68927 31.753 30.694 3 19

PAK-HA-2 TL 93161 68834 31.656 30.654 3 19

PAK-HA-3 TL 93262 68661 31.727 30.583 3 19

PAK-HA-4A  TL 93168 68445 32.021 30.934 2 19

July 21 [ I )
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Name NGR Datum: Metal Cover Ground Level Depth Diameter  Notes
(mAOD) (mAOD) (m bgl*) (mm)

PAK-HA-5 TL 92935 68197 31.859 30.905 2 19

PAK-HA-6 TL 93075 68079 31.685 30.747 3 19

*m bgl = metres below ground level -

Each installation is fitted with a water level datalogger which will be downloaded on a quarterly basis.

Table 2.2 and 2.3 summarises the data collected in April 2021. Hydrographs of groundwater levels are
presented in Appendix A. Hydrographs, presenting both logger and manually collected data) for the
installations are provided in Appendix A (Combined Hydrograph Figures A1 to A4), Appendix B (Individual
Groundwater Hydrographs Figures B1-B18) and Appendix C (Individual Surface Water Hydrographs Figure C1
to C5). Note that in Appendix B there are a combination of hydrographs providing both absolute water
levels and depth to water table.

Table 2.2 Site 54 Groundwater Levels (m bgl and mAOD)

Date PAK-BH-1 PAK-BH-2D PAK-BH-2S PAK-HA-1 PAK-HA-2 PAK-HA-3  PAK-HA-4 PAK-HA-5 PAK-HA-6
m bgl

28/04/21 2.24 0.61 3.23 2.14 2.1 1.05 1.58 2.14 1.1
14/05/21 2.605 0.8 2.553 1.115 1.12 1.114 1.58 1.405 1.134
11/06/21 2.72 1.03 0.735 1.432 1.359 1.262 1.802 1.543 1.258
12/07/21 2.335 1.22 3.67 2.2 2.21 1.22 1.745 2.17 1.095
mAOD*

28/04/21 30.389 32.959 30.131 29.522 29.427 30.482 30.386 29.677 30.424
14/05/21 30.381 32.852 31.099 30.638 30.536 30.573 30.441 30.516 30.551
11/06/21 30.381 32.622 32.917 30.321 30.297 30.425 30.219 30.378 30.427
12/07/21 30.294 32.349 29.691 29.462 29.317 30.312 30.221 29.647 30.429

*m AOD = metres above ordnance datum
Note: negative m bgl value indicates positive hydrostatic pressure

3. Surface Water Level Monitoring

Five gaugeboards were installed between 22" and 26" March 2021 to allow monitoring of surface water
levels in site watercourses / drains. All gaugeboards included stilling wells and water level data loggers. An
installation summary is given in Table 3.1 below.
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Table 3.1 Summary of gaugeboard installations
Ref. GPS Grid Ref. Bottom of Gaugeboard Datalogger Log Interval
Gaugeboard Length (m) (minutes)
Datum
(mAOD?)
PAK-GBO1 TL93239 68817 29.027 2 Yes (install in May 2021) 15
PAK-GB02 TL93064 68381 31.2 2 Yes (install in May 2021) 15
PAK-GB03 TL93175 68400 29.917 2 Yes (install in May 2021) 15
PAK-GB04 TL92873 67891 31.084 Yes (install in May 2021) 15

*mAOD = metres a-bove ordnance datum

Table 3.2 summarises the gaugeboard water level readings taken between April 2021 and June 2021. The
water level at all gaugeboard locations is continuously monitored and are downloaded on a monthly basis
during spot gauging visit. Hydrographs of surface water levels are presented in Appendix C, and in
combination with groundwater hydrographs in Appendix A (data are currently available to mid June 2021).

Table 3.2 Surface Water Levels (mAQOD)
Date PAK-GBO01 PAK-GB02 PAK-GB03 PAK-GB04
14/04/21 30.372 31.475 29.917 31.084
14/05/21 27.695 31.452 30.382 31.955
11/06/21 27.783 314 30.32 31.908

*Manual reading from dip point (no gaugeboard or datalogger).

4. Spot Flow Gauging

Monthly spot flow gauging of six locations commenced in April 2021. Results to date are shown in Table 4.1

below.
Table 4.1 Spot Flow (m3/s)
Date PAK-SFO1 PAK-SF02 PAK-SF03 PAK-SF04 PAK-SF05 PAK-SF06
14/04/21 0.0502 0.0003 0.0201 0.1602 0.0701 0.1102
14/05/21 -0.0286 0.0002 0.0164 0.1538 0.0540 0.1106
11/06/21 0.0376 0.0 0.0064 0.1208 0.0440 0.1008
July 21 o0
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5. Water Quality Monitoring

In-situ water quality readings are collected from all groundwater and surface water installations on a monthly
basis. In-situ water quality results are presented in Table 5.1 below.

In addition to this, water quality samples have been collected quarterly at selected locations and sent for
laboratory analysis. Quarterly sampling was undertaken in April 2021, with the next samples collected in July
2021 being analysed. Available results for key water quality parameters indicative of nutrient enrichment, and
its source (nitrate, phosphate and chloride), are presented in Table 5.2.

Table 5.1 In-situ Water Quality Results

Date Ref. Temp (°C) Diss. Oxygen Conductivity pH Redox Turbidity
(%) (SPC) (ORP) (NTU)
14/05/21 PAK_BH1 8.90 8.60 718.00 7.20 -85.20 12.00
11/06/21 PAK_BH1 11.40 19.40 705.00 7.14 -140.60 12.40
12/07/21 PAK_BH1 13.90 300.00 707.00 6.86 121.10 >1050
28/04/21 PAK_BH2_d 10.30 41.30 694.20 7.23 111.90 268.00
14/05/21 PAK_BH2_d 14.90 25.00 703.00 7.39 -84.00 5.43
11/06/21 PAK_BH2_d 19.30 44.30 675.00 7.45 -56.80 1.23
12/07/21 PAK_BH2_d 17.00 608.00 691.00 7.40 54.40 41.30
28/04/21 PAK_BH2_s 9.20 27.00 1154.00 6.98 92.50 >1050
14/05/21 PAK_BH2_s 9.80 13.90 1368.00 6.94 -44.00 51.61
11/06/21 PAK_BH2_s 19.80 88.10 4.30 7.51 -65.00 0.95
12/07/21 PAK_BH2_s 16.50 321.00 1440.00 6.83 86.90 >1050
28/04/21 PAK_HA1 10.60 13.70 682.00 7.12 59.40 >1050
14/05/21 PAK_HA1 12.30 49.80 678.00 7.37 -83.10 56.18
11/06/21 PAK_HA1 n/a n/a n/a n/a n/a n/a
12/07/21 PAK_HA1 14.00 500.00 678.00 7.00 -59.80 >1050
28/04/21 PAK_HA2 10.60 19.80 766.00 6.74 -35.20 790.00
14/05/21 PAK_HA2 11.80 50.10 794.00 7.08 -114.20 128.70
11/06/21 PAK_HA2 15.50 40.80 797.00 6.90 -116.50 325.21
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Date Ref. Temp (°C) Diss. Oxygen Conductivity pH Redox Turbidity
(%) (SPC) (ORP) (NTU)
12/07/21 PAK_HA2 15.40 259.00 750.00 6.66 -122.60 >1050
14/05/21 PAK_HA3 12.50 42.40 568.00 7.48 -113.60 50.60
11/06/21 PAK_HA3 18.20 42.70 572.00 7.46 -105.10 95.14
12/07/21 PAK_HA3 15.10 274.00 573.30 7.31 -125.70 255.00
28/04/21 PAK_HA4 10.10 22.20 573.70 6.99 34.60 6.82
11/06/21 PAK_HA4 17.30 53.30 1537.00 7.15 -21.30 1778.23
12/07/21 PAK_HA4 14.90 424.00 1410.00 7.15 -96.40 >1050
28/04/21 PAK_HAS5 9.20 36.10 778.00 7.21 68.60 >1050
14/05/21 PAK_HAS 12.80 58.00 845.00 7.32 99.30 80.13
11/06/21 PAK_HAS5 16.80 60.10 925.00 7.17 -92.00 122.03
12/07/21 PAK_HAS5 15.90 147.00 974.00 6.85 -90.90 >1050
14/05/21 PAK_HA6 12.80 53.00 661.00 7.60 -81.00 30.00
11/06/21 PAK_HAG6 16.40 43.10 654.00 7.18 -104.00 55.49
28/04/21 PAK_STR 12.40 97.00 814.00 7.43 80.40 2.40
12/07/21 PAK_STR 16.60 83.80 872.00 7.40 -69.10 25.50
14/05/21 PAK-GBO1 11.80 56.10 807.00 7.31 -136.70 0.59
11/06/21 PAK-GBO1 16.20 27.60 756.00 7.29 3.10 -0.84
28/04/21 PAK-GB02 10.80 64.10 761.00 7.27 80.60 >1050
14/05/21 PAK-GBO02 14.30 59.60 731.00 7.41 -35.80 223.00
12/07/21 PAK-GB02 Dry Dry Dry Dry Dry Dry
28/04/21 PAK-GBO3 11.50 106.70 689.00 7.43 81.00 12.20
14/05/21 PAK-GBO3 11.10 65.10 754.00 7.38 56.60 1.32
11/06/21 PAK-GBO03 14.20 31.00 705.00 7.22 -73.00 6.00
12/07/21 PAK-GBO3 15.70 402.00 732.00 7.25 35.70 8.69




° © Wood Group UK Limited WOOdo

Date Ref. Temp (°C) Diss. Oxygen Conductivity pH Redox Turbidity
(%) (SPC) (ORP) (NTU)
14/05/21 PAK-GB0O4 13.30 87.40 565.00 7.67 -66.00 54.80
11/06/21 PAK-GBO4 18.00 16.60 596.00 7.19 24.90 0.15

cns = could not-sampIeA Insufficient water / blockage -

Table 5.2 Results for key water quality parameters

Location ID Date Chloride (mg/l) Nitrate as NO3 )mg/I) Phosphate (Ortho as PO4
mg/l)
PAK-BH2D 26/04/2021 26.4 33.7 <0.05
PAK-BH2S 26/04/2021 97.7 99.7 <0.05
PAK-HA-5 26/04/2021 22.7 0.334 <0.05
PAK-HA-1 26/04/2021 27.5 <0.3 <0.05
PAK-HA-2 26/04/2021 18.4 1.63 0.273
PAK-HA-4 26/04/2021 34 0.427 <0.05
PAK-GB-2 26/04/2021 31.4 <0.3 0.602
PAK-GB_3 26/04/2021 35.6 50.4 <0.05
PAK - STR 26/04/2021 63.1 36.4 0.958
PAK-GB_3_D 26/04/2021 35.5 50.8 <0.05

6. LIDAR Data

To aid interpretation of the data, two LIDAR plots have been added in Appendix D. The first (D1) illustrates
available data on a graded scale and the second (D2) provides the data sub-divided into elevation bands.
The graded scale enables fine topographic features to be discerned, whilst the figure with data sub-divided
into height bands enables identification of areas at broadly similar elevations.
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Issued by Approved by

Jon Mainhagu Ellie Creer

Copyright and non-disclosure notice

The contents and layout of this report are subject to copyright owned by Wood (© Wood Group UK Limited 2021) save to the extent
that copyright has been legally assigned by us to another party or is used by Wood under licence. To the extent that we own the
copyright in this report, it may not be copied or used without our prior written agreement for any purpose other than the purpose
indicated in this report. The methodology (if any) contained in this report is provided to you in confidence and must not be disclosed or
copied to third parties without the prior written agreement of Wood. Disclosure of that information may constitute an actionable breach
of confidence or may otherwise prejudice our commercial interests. Any third party who obtains access to this report by any means will,
in any event, be subject to the Third Party Disclaimer set out below.

Third party disclaimer

Any disclosure of this report to a third party is subject to this disclaimer. The report was prepared by Wood at the instruction of, and for
use by, our client named on the front of the report. It does not in any way constitute advice to any third party who is able to access it by
any means. Wood excludes to the fullest extent lawfully permitted all liability whatsoever for any loss or damage howsoever arising from
reliance on the contents of this report. We do not however exclude our liability (if any) for personal injury or death resulting from our
negligence, for fraud or any other matter in relation to which we cannot legally exclude liability.

Management systems

This document has been produced by Wood Group UK Limited in full compliance with our management systems, which have been
certified to I1SO 9001, ISO 14001 and I1SO 45001 by Lloyd's Register.
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Appendix A
Combined Hydrographs

July 21
Doc Ref: 40773-WOOD-XX-XX-RP-OW-0004_S0_P01.1 o060



© Wood Group UK Limited

wood.

Al
. Groundwater and Surface Water Levels to the Centre of the Site
335
330 “\—'\\“\
325
320

Water level (mAQD)
w
=
(%]

310
305 “‘“*‘”Mm%“ .
h——_—.—a‘—-fh_.___‘_—_’h—"__q_‘
30.0
295
——— PAK-BH-2_d GWL —— PAK-BH2_s GWL —— PAK-HA-4a GWL GBO2 SWL — GB03 SWL
29.0
Mar-21 Mar-21 Apr-21 Apr-21 May-21 May-21 Jun-21 Jun-21
Date
July 21

Doc Ref: 40773-WOOD-XX-XX-RP-OW-0004_S0_P01.1



© Wood Group UK Limited

A2

Groundwater and Surface Water Levels to the North of the Site
34.0

——PAK-HA-3GWL  ——PAK-HA-1GWL ——PAK-HA2GWL ——GBO15SWL PAK-BH-1 GWL
335
33.0
325

32.0

315

Water level (mAOD)

31.0

Portion of the site between HA3 and GB-1 was still

saturated in water during April site visit, although
overallweather was dry and hot

30.5

30.0

29.5

29.0
Mar-21 Mar-21 Apr-21 Apr-21 May-21 May-21 Jun-21 Jun-21 Jul-21 Jul-21
Date

July 21
Doc Ref: 40773-WOOD-XX-XX-RP-OW-0004_S0_P01.1



© Wood Group UK Limited

wood.

A3
Groundwater and Surface Water Levels in Superficial Deposits across the Site
34.0
PAK-HA-3 GWL PAK-HA-1 GWL PAK-HA-2GWL ~  ===—- GBO1SWL
335 PAK-BH-4 GWL PAK-HA-5 GWL PAK-HA-6 GWL PAK-BH-2_s GWL
’ GB02 SWL GBO3 SWL GBO4 SWL

33.0

325

320
(=]
o]
P
E

T 315
@
g
e

31.0

30.5

e A 3

30.0

29.5

29.0

Mar-21 Mar-21 Apr-21 Apr-21 May-21 May-21 Jun-21 Jun-21 Jul-21 Jul-21
Date
July 21

Doc Ref: 40773-WOOD-XX-XX-RP-OW-0004_S0_P01.1



© Wood Group UK Limited

A4

34.0

335

33.0

325

32.0

315

Water level (mAOD)

310

305

300

295

29.0
Mar-21

BH2 Piezometers

.asmm,.ﬂ%m
Tt
MMM

N"‘“—wf‘"w"’“x

——PAK-BH2_s GWL

Mar-21 Apr-21 Apr-21 May-21

s,

™

May-21
Date

-
e TP

—— PAK-BH2_d GWL

Jun-21

Jun-21

s

e,

Jul-21

Jul-21

wood.

July 21

Doc Ref: 40773-WOOD-XX-XX-RP-OW-0004_S0_P01.1



Q © Wood Group UK Limited WOOd
L

Appendix B
Groundwater Hydrographs
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	Written_Submissions_Responding_to_Actions_Arising_from_ISH5_-_Landscape_and_Visual_Impact_and_Design_(13_July_2021).pdf
	SZC_Co_Responses_to_Earlier_Submissions.pdf
	1 Introduction
	1.1 Purpose of this document
	1.1.1 This response provides comments from SZC Co. (the Applicant) on additional information and submission received at earlier deadlines, namely Deadline 2 (Wednesday 2 June), Deadline 3 (Thursday 24 June) and Deadline 4 (Thursday 1 July).
	1.1.2 Responses to responses on SZC Co.’s answers to the Examining Authority’s first written questions are contained separately in SZC Co. Comments on Responses to ExQ1 submitted at Deadline 3 (Doc Ref. 9.55) submitted at Deadline 5.

	1.2 Deadline 2 Submissions
	1.2.1 At Deadline 3, the Applicant provided a response to submissions at Deadline 2 in the form of:
	1.2.2 In some instances, commitments were made in those documents to provide further information or responses at a subsequent Examination deadline. This report provides further information and responses to Deadline 2 submissions in accordance with SZC...

	1.3 Deadline 3 Submissions
	1.3.1 The Applicant has reviewed all submissions to Deadline 3, comprising Deadline 3 submissions from registered Interested Parties and Additional Submissions accepted at the discretion of the Examining Authority at the time of the Deadline 3 submiss...
	1.3.2 A number of responses refer to concerns or matters that have been raised previously through Relevant Representations and responded to through the Relevant Representations Report [REP1-013]. As such, a further response from SZC Co. is not conside...
	1.3.3 This report provides SZC Co.’s comments to the remaining responses and the structure of this report is outlined below.
	1.3.4 In some instances, the comments refer to the Deadline 3 submissions from the Applicant [REP3-001 to REP3-057] which were not available at the time of the Deadline 3 responses from some Interested Parties. Similarly, some comments also refer to W...

	1.4 Deadline 4 Submissions
	1.4.1 We note that the Applicant was the only respondent to Deadline 4. SZC Co. therefore has no comments to made in respect of Deadline 4 submissions.

	1.5 Structure of this Report
	1.5.1 The remainder of this report is structured as follows:


	2 responses to comments on draft DCO and deed of obligation
	2.1 Comments on the draft Development Consent Order
	2.1.1 The following parties provided comments on the draft DCO [REP2-015] at Deadline 3:

	2.2 SZC Co.’s Response on the draft DCO
	2.2.1 The draft DCO was discussed at the Issue Specific Hearing 1 held on Tuesday 6 July and specific technical aspects relating to the draft DCO were discussed at Issue Specific Hearings 2 to 7. Where relevant, written summaries from the Issue Specif...
	a) East Suffolk Council [REP3-064]

	2.2.2 SZC Co. Comments on Responses to ExQ1 submitted at Deadline 3 (Doc Ref. 9.55) provides a response to the following matters raised by ESC in its Deadline 3 submission [REP3-064]:
	2.2.3 The Written Summaries of Oral Submissions made at ISH1 (Doc Ref 9.41) and the Written Submissions responding to actions arising from ISH1 (Doc Ref. 9.48) provide SZC Co.’s responses to the following matters raised in ESC’s Deadline 3 submissions...
	2.2.4 The Written Summaries of Oral Submissions at ISH6 (Doc Ref. 9.46) and Written Submissions responding to actions arising from ISH6 (Doc Ref. 9.53) provide SZC Co.’s responses to the following matters raised in ESC’s Deadline 3 submissions on the ...
	2.2.5 The draft DCO (Doc Ref. 3.1(D)) identifies the harbour limits in article 51(1) by reference to Schedule 19 and a green broken line on the Works Plans.
	b) Suffolk County Council [REP3-082]

	2.2.6 SZC Co. is continuing to engage closely with SCC on the approach to securing the highway works under the DCO.  As part of these ongoing discussions, SZC Co. has produced a note entitled Summary of the Control and Approval of Highway Matters in t...
	c) Environment Agency [REP3-067]

	2.2.7 SZC Co.'s comments on the Environment Agency's comments on the DCO at Deadline 3 are as follows:
	d) East Anglia One North Ltd [REP3-058] and East Anglia Two North Ltd [REP3-059]

	2.2.8 SZC Co. Comments on Responses to ExQ1 submitted at Deadline 5 (Doc Ref. 9.55) provide responses to the matters raised by East Anglia One North and East Anglia Two North in their Deadline 3 comments on the Examining Authority's first written ques...
	e) National Trust [REP3-070]

	2.2.9 The Written Submissions responding to actions arising from ISH1 (Doc Ref. 9.48) states that SZC Co. will provide a response at Deadline 6 to the National Trust’s request that the Coastal Processes Monitoring and Mitigation Plan be determined thr...
	f) Highways England [REP3-071]

	2.2.10 We note that Highways England has stated it is reviewing the need to put forward protective provisions concerning the Strategic Road Network. We await Highways England further update and will provide an update through the updated SoCG between t...
	g) Marine Management Organisation [REP3-070]

	2.2.11 The Written Summaries of Oral Submissions made at ISH1 (Doc Ref 9.41) and the Written Submissions responding to actions arising from ISH1 (Doc Ref. 9.48) provide SZC Co. responses to the following matters raised in the MMO’s Deadline 3 submissi...
	2.2.12 The Written Summaries of Oral Submissions at ISH6 (Doc Ref. 9.46) and Written Submissions responding to actions arising from ISH6 (Doc Ref. 9.53) provide SZC Co.’s responses to the following matters raised in ESC’s Deadline 3 submissions on the...
	2.2.13 SZC Co. commits to reviewing the MMO's other specific comments on the drafting of the Deemed Marine Licence and will provide updates in response to these points within the revised draft DCO submitted at Deadline 6.
	h) RSPB and SWT [REP3-074]

	2.2.14 RSPB and SWT requested further illustrative plans of the SSSI Crossing. Updated SSSI Crossings Plans (Doc Ref. 2.5(A)) are submitted at Deadline 5, together with further details on the SSSI Crossing.
	2.2.15 RSPB and SWT’s responses to the ExQ1 responses are contained in SZC Co.’s Comments on Responses to ExQ1 submitted at Deadline 5 (Doc Ref. 9.55).

	2.3 Comments on the draft Deed of Obligation
	2.3.1 The following parties provided comments on the draft Deed of Obligation (DoO) at Deadline 3:

	2.4 SZC Co.’s Response on the draft DoO
	2.4.1 The dDoO was discussed at the Issue Specific Hearing 1 held on Tuesday 6 July. Where relevant, written summaries from ISH1 responding to matters raised in the Deadline 3 submissions are referred to below.
	2.4.2 It is noted that the comments provided by East Suffolk Council, Suffolk County Council, National Trust, Highways England and RSPB and SWT were made in respect of a version of the draft Deed of Obligation which has been superseded. Where a commen...
	2.4.3 Where a comment has been raised on specific drafting which has been accepted, this is reflected in the draft Deed of Obligation (Doc. Ref. 8.17(E)) submitted at Deadline 5 and no further commentary is provided in section 2.4.
	2.4.4 SZC Co. intends to remain in discussions with the relevant parties in respect of the draft Deed of Obligation and to continue to progress this document collaboratively to enable all parties to be confident that appropriate obligations and govern...
	a) East Suffolk Council [REP3-062]

	2.4.5 As ESC noted in its response, discussions on the dDoO are ongoing and a meeting is scheduled with the aim of providing a further update to the ExA at Deadline 6. SZC Co.’s Comments on Responses to ExQ1 submitted at Deadline 5 (Doc. Ref. 9.55) re...
	b) Suffolk County Council [REP3-084]

	2.4.6 Discussions on the dDoO are ongoing between the two parties and a meeting is scheduled with the aim of providing a further update to the ExA at Deadline 6.  SZC Co.’s Comments on Responses to ExQ1 submitted at Deadline 5 (Doc Ref. 9.55) responds...
	2.4.7 Table 2.1 provides SZC Co.'s responses to the issues raised within Suffolk County Council's comments on the draft Deed of Obligation (Doc. Ref. 8.17(E)).
	c) National Trust [REP3-070]

	2.4.8 Table 2.2 provides SZC Co.'s responses to the issues raised within National Trust's comments on the draft Deed of Obligation.
	d) Highways England [REP3-071]

	2.4.9 Table 2.3 provides SZC Co.'s responses to the issues raised within Highway England's comments on the draft Deed of Obligation.
	e) RSPB and SWT [REP3-073]

	2.4.10 Table 2.4 provides SZC Co.'s responses to the issues raised within RSPB and SWT's comments on the draft Deed of Obligation.


	SZC Co. response
	Written Representation Comment
	3 Responses to Submissions by East Suffolk Council
	3.1 Summary of Submissions
	3.1.1 This section provides a response to submissions from East Suffolk Council (ESC) at Deadline 3 [REP3-060 to REP3-064], namely ESC provided comments on the following:

	3.2 SZC Co.’s Response
	a) Responses to Comments on ExQ1 Responses
	3.2.1 Responses to ESC’s comments on responses to the ExQ1 are contained separately and submitted at Deadline 5 (Doc Ref. 9.55).
	b) Responses to Comments on Written Representations Reports submitted by SZC Co.

	3.2.2 SZC Co. will provide a response at Deadline 6 on ESC’s comments on Written Representations and Deadline 2 reports, where appropriate, and also seek to address matters through the next iteration of the Statement of Common Ground between the parti...
	i. Second Notification of Proposed Project Changes

	3.2.3 ESC provided comments on the Second Notification of Proposed Project Changes [REP2-131] in their ‘Deadline 3 Submission – Comment on any additional information/submissions received by D2’ [REP3-062].
	3.2.4 SZC Co. welcomes ESC’s view that the proposed changes are not material.
	3.2.5 SZC Co. welcomes ESC’s in principle support for the proposed change relating to Pretty Road bridge and their view that this will improve connectivity (Proposed Change 18i).
	3.2.6 Regarding the proposed removal of trees from the tree belt adjacent to Bridleway 19 (Proposed Change 16ii), SZC Co. notes ESC’s view that removal of trees is only acceptable where essential and their preference would be retention where possible....
	3.2.7 SZC Co. note that ESC will rely on SCC for detailed comments on highway design, public rights of way and drainage design and that they will rely on the Environment Agency for comments on flood risk.
	ii. Outline Drainage Strategy [REP2-033]

	3.2.8 An updated version of the Outline Drainage Strategy is to be submitted at Deadline 6, taking account of comments from ESC.
	c) Responses to Comments on draft DCO and draft DoO

	3.2.9 Responses to ESC comments on the draft DCO and draft DoO are set out in Section 2.


	4 Responses to submissions by Suffolk county council
	4.1 Summary of Submissions
	4.1.1 This section provides a response to submissions from Suffolk County Council (SCC) at Deadline 3 [REP3-078 to REP3-084], namely SCC provided comments on the following:

	4.2 SZC Co.’s Response
	a) Responses to Comments on the draft DCO and draft DoO
	4.2.1 Responses to SCC comments on the draft DCO and draft DoO are set out in Section 2.
	b) Responses to Comments on Reports submitted by SZC Co.

	4.2.2 SZC Co. will provide a response at Deadline 6 on SCC’s comments on Written Representations and Deadline 2 reports, where appropriate, and also seek to address matters through the next iteration of the Statement of Common Ground between the parti...
	i. Implementation Plan [REP2-044]

	4.2.3 SZC Co.’s response to matters raised on the Implementation Plan [REP2-044] is set out in Written Summaries of Oral Submissions made at ISH1 (Doc Ref 9.41) and the Written Submissions responding to actions arising from ISH1 (Doc Ref. 9.48).
	ii. Transport Management Plans

	4.2.4 SZC Co. continues to liaise with SCC with regards to the CTMP [REP2-054], CWTP [REP2-055] and TIMP [REP2-053]. Key points raised by SCC as part of the Deadline 3 submission were:
	4.2.5 Many of the above points were discussed at ISH1, ISH2 and ISH3 and SZC Co.’s response to matters raised with regards to the CTMP [REP2-054], CWTP [REP2-055] and TIMP [REP2-053] is set out in Written Summaries of Oral Submissions made at ISH1 (Do...
	4.2.6 In addition, a response to actions arising from ISH1-3 is provided in the Written Submissions responding to actions arising from ISH1 (Doc Ref. 9.48), ISH2 (Doc Ref 9.49) and ISH3 (Doc Ref 9.50).
	4.2.7 SZC Co. will continue to liaise with SCC and other stakeholders on the CTMP [REP2-054], CWTP [REP2-055] and TIMP [REP2-053] with the aim of reaching agreement.
	iii. Rights of Way and Access Strategy [REP2-035]

	4.2.8 An updated version of the Rights of Way and Access Strategy is to be submitted at Deadline 6, taking account of comments from SCC.
	iv. Second Notification of Proposed Project Changes

	4.2.9 SCC provided brief comments on the Second Notification of Proposed Project Changes [REP2-131] in their ‘Deadline 3 Submission – Comment on any additional information/submissions received by D2’ [REP3-079].
	4.2.10 SZC Co. welcomes SCC’s initial view that they have “no major concerns about the proposed changes” (paragraph 53, REP3-079). SZC Co. welcomes SCC’s in principle support for the proposed change at Pretty Road bridge (Proposed Change 18i) and the ...
	c) Responses to Comments on the draft SOCG

	4.2.11 As stated by SCC at Deadline 3, the Statement of Common Ground between the Applicant, SCC and ESC is subject to ongoing discussions by the parties. An updated Statement of Common Ground is submitted to Deadline 6 to show progression of matters ...
	d) Responses to Comments on ExQ1 Responses

	4.2.12 Responses to SCC’s comments on responses to the ExQ1 are contained separately and submitted at Deadline 5 (Doc Ref. 9.55).


	5 Responses to submissions by internal drainage board
	5.1 Summary of Submissions
	5.1.1 This section provides a response to submissions from East Suffolk Internal Drainage Board (ESIDB) at Deadline 3 [REP3-065 and REP3-066], namely ESIDB provided comments on the following:

	5.2 SZC Co.’s Response
	a) Responses to Comments on Reports submitted by SZC Co.
	i. Sizewell Link Road Flood Risk Assessment Addendum

	5.2.1 SZC Co. notes that ESIDB will defer to the Lead Local Flood Authority (LLFA) and the Environment Agency on the acceptability of the Flood Risk Addendum ‘if the assumptions made in the drainage strategy are eventually supported’ [REP3-065].In acc...
	5.2.2 The approach in the Outline Drainage Strategy [REP2-033] is validated by the completed preliminary design, which has demonstrated that infiltration is not applicable and proposes the attenuated discharge of water to watercourses. A technical not...
	5.2.3 An updated revision of the Sizewell Link Road Flood Risk Addendum (Doc Ref. 5.6Ad(A)) is submitted at Deadline 5, clarifying points raised by the Environment Agency.
	ii. Associated Development Design Principles [REP2-041]

	5.2.4 SZC Co. has informally provided ESIDB with technical notes on the basic drainage design for the MDS Water Management Zones (WMZ), including the LEEIE site, and a technical note on the proposed operation of the temporary marine outfall. A further...
	5.2.5 SZC Co. has also prepared preliminary drainage design notes for Sizewell link road, two village bypass and Yoxford roundabout. These AD Drainage Technical Notes are submitted in Appendices F to H of this report as follows:
	iii. Code of Construction Practice [REP2-056]

	5.2.6 SZC Co. notes that the IDB has no comments on the Code of Construction Practice [REP2-056].
	iv. Outline Drainage Strategy [REP2-033]

	5.2.7 An updated version of the Outline Drainage Strategy is to be submitted at Deadline 6, comprising both a tracked changes version and a clean version. In response to ESIDB response, the tracked changes version will show changes made to the Outline...
	b) Responses to Comments on ExQ1 Responses

	5.2.8 Responses to East Suffolk IDB’s comments on responses to the ExQ1 are contained separately and submitted at Deadline 5 (Doc Ref. 9.46).


	6 Responses to submissions by environment agency
	6.1 Summary of Submissions
	6.1.1 This section provides a response to submissions from the Environment Agency (EA) at Deadline 3 [REP3-067, REP3-068 and REP-069], namely the EA provided comments on the following:

	6.2 SZC Co.’s Response
	a) Responses to Comments on the draft DCO
	6.2.1 Responses to the EA’s comments on the draft DCO are set out in Section 2 of this report.
	b) Responses to Comments on Reports submitted by SZC Co.
	i. Storm Response Modelling – Preliminary Evidence towards setting Volumetric Thresholds for SCDF Recharge


	6.2.2 The Environment Agency’s comments are in relation to a preliminary 1-d modelling report (TR531) that was a precursor to REP2-115.  This preliminary modelling report was shared with the Environment Agency and other stakeholders for information un...
	ii. Modelling of the Temporary and Permanent Beach Landing Facilities at Sizewell C

	6.2.3 SZC Co. will respond to the Environment Agency’s comments at Deadline 6.  We note that these comments are few in number and are not substantive.
	iii. Preliminary Design and Maintenance Requirements for the Sizewell C Coastal Defence Feature

	6.2.4 SZC Co. notes the Environment Agency’s comments in relation to REP2-115. This report has been superseded by REP3-032 taking into account the results of the detailed 2-d modelling referred to above. SZC Co. will respond to any comments made in re...
	c) Responses to Comments on ExQ1 Responses

	6.2.5 Responses to the EA’s comments on responses to the ExQ1 are contained separately and submitted at Deadline 5 (Doc Ref. 9.55).

	6.3 Additional Responses to the EA’s Written Representations
	6.3.1 The Applicant provided a response to the EA’s written representation at Deadline 3 in REP3-042, together with responses to written representations from other parties. In the report, SZC Co. provided an update on ongoing work and advised on furth...
	6.3.2 Paragraph 6.2.2 of SZC Co. Comments on Written Representations [REP3-042] explains that it is SZC Co.’s intention to submit a report at Deadline 5 on the additional hydrological assessment on the Main Development Site Flood Risk Assessment. Appe...
	6.3.3 Paragraph 6.2.8 of SZC Co. Comments on Written Representations [REP3-042] confirms SZC Co.’s intention to submit a revised version of the Sizewell Link Road Flood Risk Assessment Addendum [REP2-026] submitted at Deadline 2. The revised Sizewell ...
	6.3.4 Paragraph 6.3.1 of SZC Co. Comments on Written Representations [REP3-042] stated SZC Co.’s intention, at that time, to submit an updated version of the Water Supply Strategy at Deadline 5, taking account of technical studies carried out by SZC C...
	6.3.5 Paragraph 6.5.1 of SZC Co. Comments on Written Representations [REP3-042] advises that SZC Co. intends to submit additional information in respect of the Conventional Waste Management Strategy. Instead, the Annex is to be submitted at Deadline 7...
	6.3.6 Paragraph 6.7.5 of SZC Co. Comments on Written Representations [REP3-042] advises that updated indicative plans and further details of the SSSI crossing will be provided at Deadline 5, including taking account of feedback from the EA and other s...
	6.3.7 Paragraph 6.8.3 of SZC Co. Comments on Written Representations [REP3-042] advises that a document is to be submitted to Deadline 5 outlining why a safe installation and operation of an Acoustic Fish Deterrent (AFD) system at Sizewell C is not fe...


	7 RESPONSES TO NATURAL ENGLAND
	7.1 Summary of Submission
	7.1.1 This section provides a response to submissions from Natural England (NE) at Deadline 3 [REP3-071].

	7.2 SZC Co.’s Response
	7.2.1 SZC Co. notes that NE is satisfied with the assessments provided in report TR543 Modelling of the Temporary and Permanent Beach Landing Facility (BLF) at SZC and that consequently Natural England is satisfied that the presence of the BLFs will n...
	7.2.2 SZC Co. also acknowledges that NE has advised that it has not yet reviewed the reports relating to the Coastal Defence Features (TR531, TR544, TR545) and will advise on adverse effects to designated sites, both in isolation, and potentially in c...
	7.2.3 SZC Co. is continuing to engage with NE on various matters raised in its written representation, some of which were discussed at ISH7, and will submit further submissions to the Examination at Deadline 6 as appropriate.

	7.3 Additional Responses to NE’s Written Representations
	7.3.1 The Applicant provided a response to NE’s written representation at Deadline 3 in REP3-042, together with responses to written representations from other parties. In the report, SZC Co. provided an update on ongoing work and advised on further r...
	7.3.2 Appendix K to this report provides a follow up response to Natural England’s Written Representations which were not addressed at Deadline 3, which should be read together with further updates below.
	7.3.3 Paragraph 11.2.10 of SZC Co. Comments on Written Representations [REP3-042] stated SZC Co.’s intention, at that time, to submit an updated version of the Water Supply Strategy at Deadline 5, taking account of technical studies carried out by SZC...
	7.3.4 Paragraph 11.5.3 of SZC Co. Comments on Written Representations [REP3-042] confirms that further detail is to be submitted to the Examination on maintenance access for the RSPB to the southern side of the Minsmere reserve and retained areas of S...
	7.3.5 Section 11.8 of SZC Co. Comments on Written Representations [REP3-042] responds to Natural England’s comments on project-wide groundwater and surface water effects on Nationally designated site and their notified features. Paragraph 11.8.8 of th...
	7.3.6 In line with paragraph 11.23.13 of SZC Co. Comments on Written Representations [REP3-042], a Monitoring and Mitigation Plan for Sandlings (Central) and Alde-Ore  Estuary European Sites (Doc Ref. 9.56) is submitted at Deadline 5.
	7.3.7 Paragraph 11.24.2 of SZC Co. Comments on Written Representations [REP3-042] advises that a fuller response to Natural England on twaite shad will be provided at Deadline 5. This is provided in Appendix K of this report.
	7.3.8 Paragraph 11.24.15 of SZC Co. Comments on Written Representations [REP3-042] advises that a full response regarding the scale of assessment at Deadline 5. This is responded to in Appendix K of this report.
	7.3.9 Paragraph 11.33.7 of SZC Co. Comments on Written Representations [REP3-042] advises that further details will be provided at Deadline 5 on impacts from intakes and outfalls and subsequent ecological effects on nationally designated sites and the...
	7.3.10 Paragraph 11.38.16 of SZC Co. Comments on Written Representations [REP3-042] advises that updated indicative plans and further details of the SSSI crossing will be provided at Deadline 5. The updated SSSI Crossing Plans (Doc Ref. 2.5(A)) have b...
	7.3.11 Paragraph 11.39.14 of SZC Co. Comments on Written Representations [REP3-042] advises that a note on potential impacts to the Snape Wetland RSPB reserve will be submitted at Deadline 5. Appendix L of this report provides this response.
	7.3.12 Paragraph 11.43.2 of SZC Co. Comments on Written Representations [REP3-042] advises that updated tables will be provided at Deadline 5 showing the split across grades of agricultural land required permanently and temporarily as a result of the ...


	8 Responses to marine management organisation
	8.1 Summary of Submissions
	8.1.1 This section provides a response to submissions from the Marine Management Organisation (MMO) at Deadline 3 [REP3-070], namely the MMO provided comments on the following:

	8.2 SZC Co.’s Response
	a) Responses to Comments on Written Representations
	8.2.1 It is noted that in commenting on Natural England’s Written Representation, the MMO refers to disturbance and displacement of red-throated divers due to vessel traffic “not been properly assessed” and that mitigation to reduce this impact may be...
	8.2.2 The MMO also notes that a Southern North Sea SAC Site Integrity Plan (SIP) should be provided (i.e. deferring to Natural England’s position).  Natural England had been unable to locate the SIP; SZC Co. confirmed that the SIP is included within [...
	8.2.3 It is also noted that commenting on Natural England’s Written Representation, that an update to Chapter 23 of the ES is required to include assessments of the design change. SZC Co notes that changes to the permanent BLF and introduction of a ne...
	8.2.4 It is also noted that commenting on Natural England’s Written Representation, that an update to Appendix 23A of Volume 2 Chapter 23 of the ES [APP-335] is requested. The desk-based assessment is a point in time document comprising the first part...
	8.2.5 In commenting on the Environment Agency’s Written Representation. The MMO agree that an assessment of fish impingement should be made without any assumed benefit from the LVSE intake head. SZC Co is preparing a ‘sensitivity analysis’ of the fish...
	8.2.6 In relation to the ESC Written Representation, MMO has requested a standalone document demonstrating that the Sizewell C project accords with the East Marine Plan. A Marine Plan Compliance Report will be provided at Deadline 7.
	b) Responses to Comments on draft Statements of Common Ground

	8.2.7 In commenting on the Statement of Common Ground (SoCG) with Natural England, MMO supports the NE position in relation to further information on collision risk of SPA birds with construction activities, including vessel, movements. SZC Co continu...
	8.2.8 In commenting on the Statement of Common Ground (SoCG) with Natural England, MMO supports the NE position regarding disturbance to red-throated diver, and other birds, by vessels. SZC Co will submit a draft Vessel Management Plan at Deadline 6.
	8.2.9 Furthermore, in relation to the MMO’s note of the Natural England SoCG, the underwater noise modelling report that underpinned the ES Addendum marine ecology assessment will be provided at Deadline 5.
	8.2.10 In relation to the SoCG between SZC Co. and the Environment Agency, we not that the MMO wish to be kept informed on discussions with the Environment Agency on the wording of securing mechanism to control impacts on groundwater and surface water...
	8.2.11 Furthermore, in relation to the statement above, SZC Co. will provide draft monitoring plans at Deadlines 6 and Deadlines 7 to demonstrate sufficient scope to the MMO to provide the protection required by the relevant condition.
	8.2.12 In commenting on the SoCG between SZC Co.. and the Environment Agency, MMO draws attention to the Environment Agency reserving comment on impacts on coastal processes until forthcoming reports were reviewed. A modelling report detailing assessm...
	c) Responses to Comments on ExQ1 Responses

	8.2.13 Responses to the MMO’s comments on responses to the ExQ1 are contained separately and submitted at Deadline 5 (Doc Ref. 9.55).
	d) Responses to Comments on the draft DCO [REP2-015]

	8.2.14 Responses to the MMO’s comments on the draft DCO are set out in Section 2 of this report.


	9 Responses to highways England
	9.1 Summary of Submissions
	9.1.1 This section provides a response to Highways England submission at Deadline 3 [REP3-071], namely:

	9.2 SZC Co.’s Response
	a) Comments on Reports submitted by SZC Co. at Deadline 2
	9.2.1 SZC Co. has engaged with Highways England with regards to the development of the Construction Traffic Management Plan (CTMP) [REP2-054], Construction Worker Travel Plan (CWTP) [REP2-055] and Traffic Incident Management Plan (TIMP) [REP2-053] and...
	i. Construction Traffic Management Plan

	9.2.2 SZC Co. welcomes Highways England’s comments on the CTMP [REP2-054] at Deadline 3. Key comments and SZC Co’s responses are:
	 Demonstration of the deliverability of rail to provide confidence in the proposed daily HGV limits in the CTMP [REP2-054] – the deliverability of rail was discussed at ISH2 and a summary is provided in Written Summaries of Oral Submissions made at I...
	 Further detail on the proposed GPS tracking of HGVs, including defining the geofence – SZC Co. will continue to engage with Highways England to provide further information on GPS and agree the extent of the GPS geofence on the Strategic Road Network...
	 Use of laybys on the SRN – the freight management facility will provide welfare facilities and HGVs will be directed to use the facilities at the freight management facility (and will be able to arrive early to do so) rather than laybys on the SRN o...
	 Management of LGVs – Highways England accept that LGVs will be more difficult to control and the volume compared to other modes is not significant. SZC Co. welcomes the suggestion from Highways England to provide online induction for LGVs and route ...
	 Frequency of TRG monitoring reports and meetings – Highways England’s suggestion that the frequency of monitoring reports and TRG meetings is increased where activity for the Project is expected to intensify. SZC Co. will liaise with Highways Englan...
	ii. Traffic Incident Management Plan [REP2-053]

	9.2.3 SZC Co. welcomes Highways England’s comments on the TIMP [REP2-053] at Deadline 3. Key comments and SZC Co’s responses are:
	 Extent of Incident Management Area (IMA) and HGV routing on the SRN – SZC Co. will continue to liaise with Highways England and other relevant authorities to agree the extent of the IMA and HGV routing on the SRN.
	 Scenario planning of incidents – this was discussed at ISH3 and is summarised in the Written Summaries of Oral Submissions made at ISH3 (Doc Ref 9.43). SZC Co. has committed to work with the highway authorities and Suffolk Constabulary to provide fl...
	 Holding locations on the SRN in the event of an incident en-route to the freight management facility - SZC Co. is currently agreeing locations of holding locations on the SRN west of the Orwell bridge that SZC HGVs will be directed to as part of the...
	iii. Construction Worker Travel Plan

	9.2.4 SZC Co. welcomes Highways England’s comments on the CWTP [REP2-055] at Deadline 3. Key comments and SZC Co’s responses are:
	 Promotion of rail – Highways England accepts that the use of rail by workers is likely to be very small but considers that the CWTP [REP2-055]  should monitor the use of and promote rail. SZC Co. is committed to promoting sustainable travel and will...
	 Car share mode share target – Highways England considers that SZC Co. should aim to promote more car sharing that currently proposed in the mode share aim targets in Table 3.2 of the CWTP [REP2-055]. SZC Co. will consider this as part of the next ve...
	 Contingency fund – Highways England is seeking further information on the proposed transport contingency fund. SZC Co. will continue to engage with Highways England, SCC and ESC to agree the scope of this fund.
	b) Responses to Comments on the draft DCO [REP2-015]

	9.2.5 Responses to the MMO’s comments on the draft DCO are set out in Section 2 of this report.
	c) Responses to Comments on the draft Statement of Common Ground

	9.2.6 An updated version of the Statement of Common Ground between SZC Co. and Highways England will be submitted at Deadline 6.


	10 Responses to national trust
	10.1 Summary of Submissions
	10.1.1 This section provides a response to National Trust’s submission at Deadline 3 [REP3-070], namely the National Trust has provided comments on the following:

	10.2 SZC Co.’s Response
	a) Monitoring and Mitigation Plan for Minsmere-Walberswick and Sandlings (North)
	10.2.2 An updated plan (Doc Ref. 9.15(A)) is submitted to Deadline 5 having taken account of comments from National Trust, as well as comments from RSPB and SWT. Notably, the following amendments have been made to the plan (paragraph numbers refer to ...
	10.2.3 The National Trust describes the proposed provision of additional wardens as ‘pitifully small’.  SZC Co respectfully disagrees given that two full time wardens are proposed under the plan as part of the initial mitigation measures and additiona...
	b) Shadow HRA Second Addendum

	10.2.4 SZC Co. will provide a response at Deadline 6.
	c) Sizewell C Coastal Defences Design Report

	10.2.5 SZC co. notes the Trust’s comment that it ‘does not feel any of the work contained in the recently submitted documents answer or mitigate any of the concerns we set out previously in our Written Representation’, which is disappointing.
	10.2.6 The Trust’s principal concern appears to be the seaward extent of the Hard Coastal Defence Feature (HCDF) as proposed in the accepted change and detailed in [REP2-116].   In response to stakeholder concerns in this regard SZC Co. commissioned a...
	d) One dimensional modelling of the Soft Coastal Defence Feature

	10.2.7 SZC Co. notes the Trust’s comments in relation to REP2-115.  This report has been superseded by REP3-032 taking into account the results of the detailed storm erosion modelling submitted in REP3-048. SZC Co. will respond to any comments in rela...
	e) Comments on Written Representations from Suffolk Coast and Heaths AONB Partnership

	10.2.8 SZC Co. note the National Trusts support of the Suffolk Coast and Heaths AONB Partnerships comments in relation to the AONB. SZC Co. have provided a response to the issues raised within the initial Statement of Common Ground between SZC Co. and...
	f) Comments on the draft DCO [REP2-015] and draft Deed of Obligation

	10.2.9 Responses to the National Trust’s comments on the draft DCO and draft Deed of Obligation are set out in Section 2 of this report.
	g) Comments on the draft Statement of Common Ground between the Applicant and National Trust

	10.2.10 An updated Statement of Common Ground between the Applicant and National Trust is due to be submitted at Deadline 6, with discussions ongoing.


	11 Responses to royal society for the protection of birds AND SUFFOLK WILDLIFE TRUST
	11.1 Summary of Submission
	11.1.1 This section provides a response to submissions from the Royal Society for the Protection of Birds (RSPB) and Suffolk Wildlife Trust (SWT) at Deadline 3 [REP3-072 to REP3-075], namely the RSPB and SWT provided comments on the following:

	11.2 SZC Co.’s Response
	a) Responses to Comments on Reports submitted by SZC Co.
	i. Shadow HRA Second Addendum

	11.2.1 Detailed responses to technical queries raised by RSPB/SWT in respect of the Shadow HRA and the Shadow HRA Addendum (in aggregate) are provided in appendices to this report, including the following: marsh harriers and marine birds (primarily re...
	11.2.2 In addition, and directly relevant to the monitoring and mitigation for the potential impacts of recreational displacement, SZC Co. is developing two monitoring and mitigation plans to cover relevant European sites, as follows:
	11.2.3 Specifically in relation to these plans, the RSPB and SWT query why the Alde, Ore and Butley Estuaries SAC and Orfordness – Shingle Street SAC have not been included in this section.
	11.2.4 Disturbance due to increased recreational pressure was not a pathway that was screened into the assessment for the Alde, Ore and Butley Estuaries SAC due to the nature of the qualifying features (estuaries, mudflats and sandflats not covered by...
	11.2.5 With regard to the Orfordness to Shingle Street SAC, the main area where sensitive shingle vegetation is present is along the Orfordness to Shingle Street shingle spit.  The main access point to the shingle spit is by boat from Orford.  Once on...
	11.2.6 As noted above, the updated Monitoring and Mitigation Plan for Minsmere – Walberswick European Sites and Sandlings (North) European Site (Doc Ref. 9.15(A)) is submitted to Deadline 5 having taken account of comments from RSPB and SWT, as well a...
	ii. Outline Drainage Strategy [REP2-033]

	11.2.7 An updated version of the Outline Drainage Strategy is to be submitted at Deadline 6, taking account of comments from RSPB and SWT.
	iii. Preliminary Design & Maintenance Requirements for the SCDF

	11.2.8 SZC Co. notes RSPB/SWT’s comments in relation to REP2-115.  This report has been superseded by REP3-032 taking into account the results of the detailed storm erosion modelling submitted in REP3-048. SZC Co. will respond to any comments made in ...
	iv. Coastal Defence Design Report

	11.2.9 SZC Co. disagrees that the proposed Hard Coastal Defence Feature has been inadequately described for environmental assessment purposes. The HCDF has always been within the submitted and assessed parameters and no updates are required to environ...
	11.2.10 This is also the case with the reduced seaward extents of the HCDF submitted at Deadline 5 to address stakeholder concerns, which is explained in ISH6 Written Submission Appendix A submitted at Deadline 5.
	v. Marsh Harrier Habitat Reports

	11.2.11 SZC Co. is submitting further details on the predicted prey provision at marsh harrier compensation habitat and the suitability of the habitat as compensatory measures at Deadline 6.
	b) Bat Survey Reports

	11.2.12 SZC Co. submitted a detailed response to the bat issues raised in the Local Impact Report [REP1-045] submitted by ESC/SCC.  Given that there is a substantial overlap in the comments raised by RSPB/SWT and the Councils, most of the points are a...
	11.2.13 SZC Co. will consider further any unique points made by RSPB and SWT in respect of bats and the bat survey reports and will respond further at Deadline 6 if relevant.
	c) Biodiversity Net Gain reports

	11.2.14 A detailed response to RSPB/SWT comments in provided at Appendix O of this report.  The RSPB / SWT position in relation to alleged ‘double-counting’ of mitigation areas is rebutted, and the SZC Co application of the assessment method is demons...
	d) Comments on Written Representations from Natural England [REP3-042] and the Environment Agency [REP3-042]

	11.2.15 The RSPB/SWT responses to these representations will be considered further and a response will be made at Deadline 6 if relevant.
	e) Responses to Comments on ExQ1 Responses

	11.2.16 Responses to RSPB and SWT’s comments on responses to the ExQ1 are contained separately and submitted at Deadline 5 (Doc Ref. 9.55).
	11.2.17 Responses to Comments on the draft DCO [REP2-015]
	11.2.18 Responses to RSPB and SWT’s comments on the draft DCO are set out in Section 2 of this report.

	11.3 Additional Responses to RSPB and SWT’s Written Representations
	11.3.1 The Applicant provided a response to the RSPB and SWT’s written representation at Deadline 3 in REP3-042, together with responses to written representations from other parties. In the report, SZC Co. provided an update on ongoing work and advis...
	11.3.2 Paragraph 11.2.10 of SZC Co. Comments on Written Representations [REP3-042] advises that the updated Water Supply Strategy will be submitted at Deadline 5. Please refer to SZC Co.’s Deadline 5 cover letter, which states that the applicant now i...
	11.3.3 Table 14.1, Line 3.227 of SZC Co. Comments on Written Representations [REP3-042] advises that a technical paper on the proposed control structure will be issued at Deadline 5. This is responded to in Appendix C of this report.
	11.3.4 Table 14.1, Line 3.258 of SZC Co. Comments on Written Representations [REP3-042] advises that a monitoring plan will be submitted and this will now be provided at Deadline 6.
	11.3.5 Paragraph 14.5.9 of SZC Co. Comments on Written Representations [REP3-042] advises that a detailed response will be provided on daytime and night time noise levels. This is responded to in Appendix N of this report.
	11.3.6 Paragraph 14.5.60 of SZC Co. Comments on Written Representations [REP3-042] confirms that surveys relating to the SPA white-fronted goose population have been undertaken over the 2020-2021 winter period. In line with this, the White-Fronted Gee...
	11.3.7 Paragraph 14.5.70 of SZC Co. Comments on Written Representations [REP3-042] advises that a response will be provided on RSPB and SWT’s Written Representations regarding additional noise sources resulting from the relocation of Sizewell B facili...
	11.3.8 Paragraph 14.6.1 of SZC Co. Comments on Written Representations [REP3-042] advises that a detailed response will be provided on noise and visual disturbance of the marsh harrier. This response is contained at Appendix M of this report.
	11.3.9 Paragraph 14.8.1 of SZC Co. Comments on Written Representations [REP3-042] advises that a detailed response will be provided on marine ecology matters raised by RSPB and SWT. Appendix P of this report contains this response.
	11.3.10 Paragraph 14.9.2 of SZC Co. Comments on Written Representations [REP3-042] advises that further responses will be provided as necessary on the RSPB and SWT’s concerns in relation to bats. This is responded to above and a further response will ...
	11.3.11 Paragraph 14.13.4 of SZC Co. Comments on Written Representations [REP3-042] confirms that detailed comments will be provided in relation to biodiversity net gain, in response to RSPB and SWT comments. Appendix O contains this response.
	11.3.12 Paragraph 14.5.2 of SZC Co. Comments on Written Representations [REP3-042] confirms that the omission of the 65dB LAmax contour from the Phase 5 noise modelling will be checked and revised accordingly.  A revised figure is contained in Figure ...


	12 Responses to Suffolk constabulary
	12.1.1 At Deadline 3, the Suffolk Constabulary commented on response to the ExA’s first written questions [REP3-076 and REP-077].
	12.1.2 Responses to the Suffolk Constabulary’s comments on responses to the ExQ1 are contained separately and submitted at Deadline 5 (Doc Ref. 9.55).

	13 Responses to submissions by landowners
	13.1 Summary of Submissions
	13.1.1 This section provides responses to issues raised by owners of Order land in Written Representations, comprising:

	13.2 Miss Dyball, Miss Hall and SR Whitwell & Co [REP3-118]
	13.2.1 In their Written Representation deadline 3 the Interested Party identifies concerns regarding the selection of Fen Meadow mitigation land and requests that the Examining Authority makes a site visit to the proposed site. SZC Co. believes that t...
	a) Impact on livelihood

	13.2.2 The Interested Party identified concerns in relation to the impact of the Fen Meadow establishment on the well-being and livelihood of the occupier.
	13.2.3 The concerns are dealt with in the Second Relevant Representations Report [REP3-049], including Addendum [AS-153], which details SZC Co.’s agent Dalcour Maclaren’s engagement with representatives of the affected landowners and occupier to under...
	b) Damage to habitat

	13.2.4 The Interested Party has concerns that the establishment of the Fen Meadow habitat in this area will permanently damage the existing valuable ecological habitat and hydrology on this land and the surrounding land.
	13.2.5 The Fen Meadow Plan to be submitted at Deadline 6 will define the proposals at this site.  No proposals will be taken forward which damage existing habitats of value in the vicinity (such as the adjacent Pakenham Fen SSSI) or within the propose...
	c) Distance of site from scheme, size and suitability of site

	13.2.6 The Interested Party raises concerns about the distance of the proposed Fen Meadow at Pakenham from the main development site, the suitability of the proposed site, the practicality and feasibility of converting the site to Fen Meadow, whether ...
	13.2.7 The concerns are dealt with in the Second Relevant Representations Report [REP3-049], including Addendum [AS-153]. In addition, the Written Summaries of Oral Submissions made at ISH7 (Doc Ref 9.47) provide SZC Co. responses to the above matters...

	13.3 Dowley Farming Partnership [REP3-123]
	13.3.1 Create Consulting Engineers Ltd (CCE) have been appointed by LJ & EL Dowley raise a number of concerns in relation to the impact of the scheme on the Interested Party’s property, the Theberton House Estate located close to the village of Theber...
	a) Visual Impact/Lighting
	b) Noise

	13.3.2 CCE, on behalf of the Interested Party disagrees with the methodology used by SZC Co. for the noise assessments.
	13.3.3 SZC Co. does not accept CCE’s findings in respect of noise, as CCE appears to misunderstand the ‘5dB(A) change’ method of assessment, as described in Appendix E3.3 of BS5228-1: 2009+A1: 20140F , and consequently draws incorrect conclusions.
	13.3.4 The 5dB(A) change method gives largely the same outcomes as the ‘ABC method’ that is set out in Appendix E3.2 of the same standard and is the method that SZC Co. has used to inform the construction noise assessment.
	13.3.5 The important caveat stated in BS5228-1: 2009+A1: 2014 for the 5dB(A) change method is that equating a 5dB change to a significant impact is subject to lower cut-off values of 65dB, 55dB and 45dB for the daytime, evening and night-time periods ...
	13.3.6 The application of the lower cut-off values is important, as without them the 5dB(A) change method would lead to far more onerous outcomes than the ABC method, which would undermine the statement in Appendix E3.1 of BS5228-1: 2009+A1: 2014 that...
	13.3.7 Had the 5dB(A) change method been used for the receptor Theberton House, the assessment outcomes would be the same as set out in the Volume 6, Chapter 4 of the ES [APP-451], i.e. the preparatory works would give rise to a not significant effect...
	13.3.8 At paragraph 2.11 of the submission, CCE quote paragraph 4.3.26 of Volume 6, Chapter 4 of the ES [APP-451], which refers to the requirement in DMRB LA1111F  to take account of local circumstances when reaching a final conclusion on the signific...
	13.3.9 The requirement in DMRB LA111 is set out in paragraph 3.60, which provides instruction on whether a short-term effect is either significant or not significant, depending on the specific circumstances stated in Table 3.60. It is not a general di...
	13.3.10 In any event, the short-term effects from road traffic noise at Theberton House have already been identified as significant, in an EIA context, and therefore the only modification that would be relevant in Table 3.60 would have the effect of r...
	13.3.11 CCE also states at paragraph 2.5 that the submitted construction noise assessment is only suitable to assess the viability of the development, and not the likely effects.
	13.3.12 SZC Co. is content that the approach adopted in the submitted noise assessment is consistent normal good practice for any construction project at a similar point in its lifespan (i.e. prior to consent) and that the conclusions reached are both...
	13.3.13 Although a main contractor is yet to be appointed and therefore cannot provide detailed method statements for the works, the construction noise assessment has been informed by consulting and acoustics engineers and consultants with a wealth of...
	c) Air Quality

	13.3.14 Similarly, the construction dust assessment also considers potential receptors within established screening distances and Theberton House lies outside those distances.  The dust assessment concludes that with the embedded mitigation in place, ...
	13.3.15 The results for predicted impacts from transport emissions are presented in Volume 3, Appendix 2.7.C of the ES Addendum [AS-127], the construction dust assessment for Sizewell Link Road is presented in Volume 6, Appendix 5A of the ES [APP-455]...
	13.3.16 Based on the above it is therefore considered that air quality effects at Theberton House have been adequately characterised and results are not considered to be significant or at risk of causing any exceedance of air quality standard set for ...
	d) Road Safety

	13.3.17 The Interested Party believes the Consolidated Transport Assessment [REP2-045] is insufficient.
	13.3.18 All of the proposed highway schemes have been designed in accordance with the Design Manual for Roads and Bridges (DMRB), and the SZC Co. design teams have taken advice from an embedded road safety expert in developing those designs. The highw...
	13.3.19 The RSAs were undertaken by fully qualified and experienced team of WSP road safety auditors, who are separate from WSP’s design team. The road safety audit team have had no involvement in, or influence on, the highway scheme concept or design...

	13.4 David and Belinda Grant [REP3-125]
	13.4.1 Create Consulting Engineers Ltd (CCE) have been appointed by David and Belinda Grant raise a number of concerns in relation to the impact of the Sizewell Link Road on the Interested Party’s property including severance and the impact of the roa...
	13.4.2 Details regarding the issues raised were responded to in Written Representations at Deadline 3 [REP3-042]
	a) Severance and impact on farming operations

	13.4.3 The Interested Party raises points in relation to the impact of the installation of the SLR and associated works on the holding including drainage and water supply.
	13.4.4 Details regarding the issues raised in relation to severance were responded to in Written Representations at Deadline 3  [REP3-042]
	13.4.5 SZC Co is currently looking into the feasibility of incorporating an underpass under the SLR to give access for vehicles to the land that will lie to the north of the proposed road. SZC Co. has engaged a drainage expert who has been in correspo...
	b) Fordley Road closure

	13.4.6 The Interested Party believes Fordley Road should remain open for local traffic use.
	13.4.7 This matter is addressed in Written Representations at Deadline 3 [REP3-042]
	13.4.8 A Fordley Road overpass of the Sizewell link road is not possible as explained to the ExA during Issue Specific Hearing 3. A further response is provided in Written submissions arising from Issue Specific Hearing 3 (Doc Ref 9.50).
	c) Issues related to the Consolidated Transport Assessment and Road Safety Audit

	13.4.9 CCE on behalf of the Interested Party have identified a number of areas were they do not agree with the Consolidated Transport Assessment [REP2-045].
	13.4.10 SZC Co. carried out a comprehensive scoping exercise to derive the list of junctions which should undergo detailed traffic modelling to confirm operational capacity. SZC Co. consulted with ESC and SCC to ensure that junctions of interest to th...
	13.4.11 All of the proposed highway schemes have been designed in accordance with the DMRB, and SZC Co.s design teams have taken advice from an embedded road safety expert in developing those designs. The highway schemes have undergone a Stage 1 Road ...
	13.4.12 The RSAs were undertaken by fully qualified and experienced team of WSP road safety auditors, who are separate from WSP’s design team. The road safety audit team have had no involvement in, or influence on, the highway scheme concept or design...
	d) Fordley Hall - Noise

	13.4.13 CCE, on behalf of the Interested Party disagrees with the methodology used by SZC Co. for the noise assessments.
	13.4.14  The review of the noise assessment submitted on behalf of Mr and Mrs Grant by CCE is very similar to that submitted on behalf of the Dowley Farming Partnership. So that the two sections can be read in isolation, SZC Co.’s comments on the CCE ...
	13.4.15 SZC Co. does not accept CCE findings in respect of noise, as CCE appears to misunderstand the ‘5dB(A) change’ method of assessment, as described in Appendix E3.3 of BS5228-1: 2009+A1: 20142F , and consequently draws incorrect conclusions.
	13.4.16 The 5dB(A) change method gives largely the same outcomes as the ‘ABC method’ that is set out in Appendix E3.2 of the same standard and is the method that SZC Co. has used to inform the construction noise assessment.
	13.4.17 The important caveat stated in BS5228-1: 2009+A1: 2014 for the 5dB(A) change method is that equating a 5dB change to a significant impact is subject to lower cut-off values of 65dB, 55dB and 45dB for the daytime, evening and night-time periods...
	13.4.18 The application of the lower cut-off values is important, as without them the 5dB(A) change method would lead to far more onerous outcomes than the ABC method, which would undermine the statement in Appendix E3.1 of BS5228-1: 2009+A1: 2014 tha...
	13.4.19 Had the 5dB(A) change method been used for the receptor Fordley Hall, the outcomes would be less onerous than were set out in the Volume 6, Chapter 4 of the ES [APP-451]. The outcomes for the preparatory works and the main construction works d...
	13.4.20 The 5dB(A) change method does not recognise the day of the week, providing lower cut-off thresholds only according to time of day. Saturdays from 13:00 to 19:00 hours would therefore have the same criteria as every other daytime period; the AB...
	13.4.21 It is this more refined approach to the days of the week that makes the ABC method a more useful, and precautionary, approach to the assessment of construction noise.
	13.4.22 At paragraph 3.10 of the submission, CCE quote paragraph 4.3.26 of Volume 6, Chapter 4 of the ES [APP-451], which refers to the requirement in DMRB LA1113F  to take account of local circumstances when reaching a final conclusion on the signifi...
	13.4.23 The requirement in DMRB LA111 is set out in paragraph 3.60, which provides instruction on whether a short-term effect is either significant or not significant, depending on the specific circumstances stated in Table 3.60. It is not a general d...
	13.4.24 In any event, the short-term effects from road traffic noise at Fordley Hall have already been identified as significant, in an EIA context, and therefore the only modification that would be relevant in Table 3.60 would have the effect of redu...
	13.4.25 CCE also states at paragraph 3.4 that the submitted construction noise assessment is only suitable to assess the viability of the development, and not the likely effects.
	13.4.26 SZC Co. is content that the approach adopted in the submitted noise assessment is consistent normal good practice for any construction project at a similar point in its lifespan, i.e. prior to consent, and that the conclusions reached are both...
	13.4.27 Although a main contractor is yet to be appointed and therefore has not yet provided detailed method statements for the works, the construction noise assessment has been informed by consulting and acoustics engineers and consultants with a wea...
	e) Fordley Hall – Air Quality

	13.4.28 The Interested Party has suggested that a receptor specific assessment is required in relation to their property to establish changes to air quality as a result of the Sizewell C Project.
	13.4.29 Fordley Hall is represented by receptor YX5 on Fordley Road which is located closer to the Sizewell Link Road. At YX5, the impacts from transport emissions are predicted to be negligible with the nitrogen dioxide and particulate matter concent...
	13.4.30 The results for predicted impacts from transport emissions at YX5 are presented in Volume 3, Appendix 2.7.C of the ES Addendum [AS-127] and the construction dust assessment for Sizewell Link Road are presented in Volume 6, Appendix 5A of the E...
	f) Fordley Hall – Visual Impacts / Lighting

	13.4.31 The Interested Party has suggested that a receptor specific assessment is required in relation to their property to assess the impact of the lighting associated with the  proposed Sizewell Link Road.
	13.4.32 This matter is addressed in Written Representations at Deadline 3 [REP3-042]
	g) Ecology

	13.4.33 The Interested Party believes there are discrepancies in the ecology information provided by SZC Co.
	13.4.34 This matter is addressed in Written Representations at Deadline 3 [REP3-042]

	13.5 Bacon Farms / Ward Farming / Nathaniel and India Bacon [REP3-147, REP3-148 & REP3-149]
	13.5.1 In their Deadline 3 submission Create Consulting Engineers Ltd (CCE) appointed by Nathaniel and India Bacon (the Bacon Family)/Ward Farming raise a number of concerns in relation to the impact of the Sizewell Link Road and Marsh Harrier compens...
	a) B1122/B1125 junction

	13.5.2 The Interested Party do not agree with the proposals for the B1122/B1125 junction and have proposed alternative options.
	13.5.3 This matter is addressed in Written Representations at Deadline 3 [REP3-042]
	b) Concerns related to the Consolidated Transport Assessment and Road Safety Audit

	13.5.4 CCE on behalf of the Interested Party have identified a number of areas were they do not agree with the Consolidated Transport Assessment [REP2-045] or the scope of the Road Safety Audit.
	13.5.5 All of the proposed highway schemes have been designed in accordance with the Design Manual for Roads and Bridges (DMRB), and our design teams have taken advice from an embedded road safety expert in developing those designs. The highway scheme...
	13.5.6 The RSAs were undertaken by fully qualified and experienced team of WSP road safety auditors, who are separate from WSP’s design team. The road safety audit team have had no involvement in, or influence on, the highway scheme concept or design ...
	c) Marsh Harrier selection criteria

	13.5.7 The Interested Party identifies concerns regarding the suitability and selection criteria for Marsh Harrier Habitat replacement proposals. Including a query on why the Westleton proposal is required in addition to that at Lower Abbey Farm.
	13.5.8 SZC Co’s position is that the Westleton site is only included within the application in the event that the Secretary of State considers that further marsh harrier compensatory habitats are required in addition to those defined in the HRA Compen...
	13.5.9 SZC Co. issued terms to the owners of the Westleton Marsh Harrier site on 11September 2020 The Interested Party (Ward Farming/Bacon family) have subsequently engaged with the owner of the site to acquire the land. As soon as SZC Co. were made a...


	14 Responses to other submissions
	14.1 SZC Co. Comments on Other Submissions
	14.1.1 This section provides a response to the following parties:

	14.2 Farnham Environment Residents and Neighbours (FERN) [REP3-102]
	14.2.1 In FERN’s Deadline 3 submission [REP3-102], FERN made a number of comments regarding the potential impact of the Two village bypass. SZC Co. responds to these comments below.
	14.2.2 In FERN’s Deadline 3 submission [REP3-102], FERN also commented on SZC Co.’s responses to ExQ1 [REP2-100].  Responses to the FERN’s comments on responses to the ExQ1 are contained separately and submitted at Deadline 5 (Doc Ref. 9.46).
	a) Hydrology at Foxburrow Wood

	14.2.3 SZC Co. has undertaken ground investigation work on the Two village bypass site, and this has been discussed with Suffolk County Council.  The ground investigation work identified that the water table recorded in boreholes is well below the lev...
	b) Distances between properties and woodland to the Two village bypass

	14.2.4 As requested by the Examining Authority, SZC Co. submitted further information at Deadline 4.  Appendix A [REP4-006] comprises a table with distances between properties, and woodland, to the DCO boundary, the permanent boundary and to the Two v...
	c) Surveys

	14.2.5 A substantial ecological baseline is in place for habitat features for the site of the Two village bypass, and this is sufficient for EIA purposes.  Given the concern of stakeholders, and as set out at Deadline 4 [REP4-006],SZC Co. will be unde...
	14.2.6 FERN has also called for Dormouse surveys to be undertaken. No dormouse surveys have been undertaken to date and dormice are generally absent from East Suffolk.
	14.2.7 In the highly unlikely event that they are present locally, they are more likely to be present in the understorey of the ancient woodlands of Palant’s Grove and Foxburrow Wood, and so require the connectivity afforded by the connecting woodland...
	14.2.8 Great Crested Newt (GCN) Surveys undertaken in 2021 have surveyed those ponds that were previously listed as “access not granted”. During these surveys a number of additional ponds were identified and surveyed. The results of the eDNA testing c...
	d) Status of woodland between Foxburrow Wood and Palant’s Grove

	14.2.9 Details regarding the issues raised were responded to in Written Representations at Deadline 3 [REP3-042] (page 74).  East Suffolk Council’s Response to Examining Authority’s First Round of Written Questions (BIO.1.134) submitted at Deadline 2 ...
	e) Costing

	14.2.10 As described in [REP2-100], AI.1.22  SZC Co. has prepared a schematic version of the Parish Council’s alignment, so that it is compliant at a high level with geometric standards (referred to as the revised alternative Parish Council alignment).
	14.2.11 SZC Co. has costed its Two village bypass alignment but not the alternative Parish Council alignment. Comparing costs of individual locations is not considered appropriate. Whilst the alternative Parish Council alignment is at grade between th...
	14.2.12 The Two village bypass alignment (as proposed in the DCO), being in fill over the River Alde flood plain and in cutting past Farnham Hall provides broadly a cut/fill balance in addition to providing noise reducing effects when the DCO route is...
	14.2.13 The cost of the longer PC alternative alignment and additional earthworks (when assessed for the whole route) is likely to exceed the cost of the Two village bypass alignment, although such comparisons are academic.
	f) Noise assessment

	14.2.14 SZC Co. has responded in detail to the Mollett’s Farm written representations within SZC Co.’s comments on responses to ExQ1 at SE.1.12 submitted at Deadline 5 (Doc Ref. 9.46).
	14.2.15 SZC Co. does not accept that the noise assessment for Mollett’s Farm is ‘faulty’. The main criticisms in the Mollett’s Farm written representation [REP2-380] relate to the differences between measurements and calculations, with a claim that th...
	14.2.16 While measurements can be used to inform the calculation of road traffic noise, primarily through a process of validation, the assessment of road traffic noise is based on the predicted levels. This is consistent with assessment method set out...
	g) DMRB geometric standards of the Parish Council alignment

	14.2.17 As described in [REP2-100] AI.1.22, SZC Co. has prepared a revised schematic version of the Parish Council’s alignment, so that it is compliant at a high level with geometric standards (referred to as the revised alternative Parish Council ali...
	14.2.18 The original Parish Council Alignment was received as a pencil line diagram that when drawn to DMRB geometric standards, including transition curves, appears to have substandard radii south and north of Palant’s Grove. The original Parish Coun...
	14.2.19 The revised alternative Parish Council Alignment and the Two village bypass alignment in the DCO are drawn with a minimum centreline radius of 510m with provision of transition curves.
	14.2.20 The original Parish Council alignment would require a radius of 510m to provide the route shown past Walk Farm Barn, reservoir.

	14.3 Woodbridge Town Council [REP3-085 to REP3-089]
	a) Noise
	14.3.1 In its Deadline 2 submission [REP2-198], Woodbridge Town Council (WTC) has provided details of its views on noise and vibration, which underpin its Deadline 3 submissions that make broader points about the proposed infrastructure for the transp...
	14.3.2 It is noted that WTC’s submission [REP3-087] contains its comments on ExQ1, and SZC Co. has provided responses to a number of these points in its Deadline 5 comments on those questions (Doc Ref. 9.55). SZC Co.’s responses are not repeated here.
	14.3.3 At paragraphs 24 to 29 of [REP2-198], WTC notes that until recently trains were required to stop at Woodbridge station prior to accessing the single track section to Saxmundham, but that WTC was not sure if that remained the case.
	14.3.4 Through the discussions with Network Rail, SZC Co. understands that it will not be necessary for its freight trains to routinely stop at Woodbridge station prior to accessing the single track section to Saxmundham. It is not possible to categor...
	14.3.5 At paragraphs 30 to 32 of [REP2-198], WTC has set out their understanding of the source noise levels that have informed the LAFmax noise predictions used in SZC Co.’s submitted noise assessment. To be clear, the LAFmax noise levels measured in ...
	14.3.6 These values were found to be lower than the LAFmax values used in the submitted noise assessment, which were (again, stated at a distance of 10m from the nearside rail):
	14.3.7 Despite the lower levels measured in August 2020, the source data in the noise assessment was retained at the higher values used in the original ES. All of these values, and the decision to retain the higher values from the assessment in Volume...
	14.3.8 WTC’s statement in paragraph 31 of [REP2-198] is factually incorrect; the assessment of LAFmax noise levels from passing trains was not based on the lower levels from those listed. As noted above, the assessment was based on the higher values u...
	14.3.9 At paragraph 32 of [REP2-198] WTC notes that sound levels quoted in terms of LWA noise index are taken “to be immediately adjacent to the unit.” These values are sound power levels, denoted as either LWA or SWL, and these are an indication of t...
	14.3.10 A useful analogy would an electric heater, which has an inherent power typically measured in kW, which generates varying temperatures at different distances. The LWA is analogous to the kW of the heater, while the temperature at different dist...
	14.3.11 WTC’s statement at paragraph 33 of [REP2-198] that “the draft noise mitigation strategy is inevitably flawed for this incorrect assumption alone” does not follow from the previous sections. Even if the source data were incorrect, which SZC Co....
	14.3.12 The benefits of the draft Rail Noise Mitigation Strategy [AS-258] will be realised, irrespective of the particular source data for the locomotives.
	14.3.13 In paragraphs 34 to 40 of [REP2-198] and again in paragraphs 44 to 50 of [REP2-198], WTC states that SZC Co. has not included the effect of train warning klaxons on the assessment, with particular reference to the level crossing at the Kingsto...
	14.3.14 The rail noise calculations are considered to represent a reasonable worst-case scenario, based on the upper end of the range of noise levels likely to be generated by trains when operating normally.
	14.3.15 Since the concern that WTC raises relates to maximum sound levels, which are caused by a single event at a discrete point in time rather than a linear activity during the passage of a train, it would be necessary to assume that the warning kla...
	14.3.16 In paragraphs 41 to 43 of [REP2-198], WTC states that SZC Co. was wrong to exclude flange squeal from its assessment. However, as noted at paragraphs 3.3.1 to 3.3.4 in Volume 3, Appendix 9.3.A of the ES Addendum [AS-257], the flange squeal was...
	14.3.17 It is caused by flange contact, which can occur whenever the wheel flange touches the rail cheek, making a scraping noise. This occurs when the track is out of gauge, or the rail inclination or track can’t is wrong. If flange contact occurs on...
	14.3.18 The ISVR paper5F  that WTC refers to in connection with brake noise, also refers to wheel squeal on curved track, citing a rule of thumb that:
	14.3.19 Wheel squeal is a pure tone due to radial oscillation of the wheel disc, initiated by slip-slide of the contact patch caused by the absence of a differential in a normal rigid railway axle; one wheel has to traverse a greater distance than the...
	14.3.20 Measured from Google Earth, the curve north of Woodbridge Station appears to have a radius of approximately 520m. The bogie wheelbase of the JNA wagons likely to be used by SZC Co. is 2.0m, so the curve radius is well above 100 times the bogie...
	14.3.21 WTC has cited two research papers in paragraphs 51 to 53 of [REP2-198] to underpin their claim that noise from train brakes is likely to generate sound at a comparable level to the locomotive noise. The papers do not make the points that WTC c...
	14.3.22 Firstly, the papers relate to different types of tread brake systems, which act on the wheel running surface. This contact can increase the roughness of the wheel, which can increase the rolling noise of the train, and has been found to be a m...
	14.3.23 The wagons most likely to be used by SZC Co., JNA wagons, do not have tread brake systems, but use disc brakes that do not act directly on the wheel running surface. For that reason alone, the papers are not relevant.
	14.3.24 However, should wagons with tread brakes be used, one can look into what the papers tell us, to see whether they are relevant to SZC.
	14.3.25 It is important to know the distance from the trains that the noise levels are quantified, to understand how the numbers correlate with the numbers used by SZC Co. The ISVR paper does not state the distance from the track that the measurements...
	14.3.26 The noise levels in the ISVR paper are modelled noise levels, representing the component of rolling train noise that is due to the wagon wheels with different brake block types. The underlying premise being that different brake block types inf...
	14.3.27 The International Union of Railways paper6F  similarly sets out the noise level of trains moving at various speeds, which are generally much higher than the speeds envisaged on the East Suffolk line; again, the paper does not show the noise ge...
	14.3.28 Again, the highest noise levels are caused by trains fitted with cast iron brakes, which are no longer used in the UK.
	14.3.29 The data set out in the International Union of Railways paper references CEN ISO 3095, in the context of rail roughness. The measurement distances are not stated in the paper, although there is a reference on page 9 to the reasons why some stu...
	14.3.30 The UK equivalent of CEN ISO 3095, BS EN ISO 30957F , provides a standardised measurement distance of 7.5m from the track centreline. If the studies used in the International Union of Railways paper used measurement distances compliant with CE...
	14.3.31 The properties WTC notes in paragraphs 54 to 56 of [REP2-198] to be within 5m of the East Suffolk line are noted.
	14.3.32 At paragraph 58 of [REP2-198], WTC states that there is no source reference for the noise measurement data it quotes from Table 4.20 in Volume 9, Chapter 4 of the ES [APP-545]. That information can be found in Volume 2, Appendix 11A of the ES ...
	14.3.33 WTC notes at paragraph 58 that they consider a value of 34dB to be a more appropriate indicator of the background noises in Woodbridge, north of Deben Road. This is based on their view that the lowest maximum sound levels measured at the long-...
	14.3.34 This conclusion contrasts with their claim in paragraph 47 of [REP2-198], that the monitoring location was “remote from any highway”. Either WTC views the monitoring location as representative of the central inhabited area of the town, or it i...
	14.3.35 Notwithstanding how representative the monitoring location might be of the wider town, WTC is seeking to use the lowest measured maximum sound levels to represent the background sound level in the town, and use that baseline position to define...
	14.3.36 This conflation of maximum noise levels to represent the background sound level, which is normally a statistical measure of sound representing the lowest 10% of sound levels, and then applying an impact threshold based on an energy sound avera...
	14.3.37 WTC make a similar error in paragraph 74 of [REP2-198], where it is claimed that 40% of people would be highly sleep disturbed, by applying a maximum sound level of 70dB LAFmax to a table of Lnight values, which can be considered as broadly eq...
	14.3.38 At paragraph 59 of [REP2-198], WTC claims that SZC Co. has applied both LAFmax and LAeq measures of noise impact to trains on the Saxmundham to Leiston branch line but only the LAFmax measure to trains on the East Suffolk line.
	14.3.39 This is not correct and was not confirmed in a meeting between SZC Co. and WTC as claimed. Noise from trains on the East Suffolk line was assessed against both metrics, with the impact on the LAeq scale being judged against the impact scale sh...
	14.3.40 At paragraph 61 of [REP2-198], WTC claims that the Government’s Planning Practice Guidance (PPG) on noise8F  sets out “detailed definitions of LOAEL and SOAEL”, but does not refer to an “EIA Significance level as adopted” by SZC Co.
	14.3.41 It is true that the PPG on noise provides a definition of what LOAEL and SOAEL mean, although there is no numerical definition of them, and SZC Co. has not claimed that the term “EIA Significance” is anything other than a shorthand description...
	14.3.42 SZC Co. notes WTC has mis-quoted the definition of LOAEL in paragraph 62 by inadvertently including the word ‘significant’.
	14.3.43 SZC Co. is not clear on the point that WTC is making at paragraphs 65 and 66 of [REP2-198]; it appears that the claim is that the values for a medium magnitude impact on a medium sensitivity receptor, for which SZC Co. has used the shorthand r...
	14.3.44 WTC points to the World Health Organisation’s (WHO) Environmental Guidelines for the European Region9F  in paragraph 67 to 80 of [REP2-198] as evidence that railway noise should not exceed 44dB Lnight. This misrepresents what the WHO numbers s...
	14.3.45 The WHO guidelines represent the point at which there is an onset of an adverse effect, i.e. the LOAEL. If one accepts that Lnight and the night-time LAeq,8hrs values are broadly equivalent, then the 40dB LAeq,8hr LOAEL adopted by SZC Co. is m...
	14.3.46 After acknowledging that the 2018 WHO guidelines currently do not inform any Government policy or guidance, WTC states at paragraph 75 in [REP2-198] that “government guidance has closely followed such guidance from WHO after evaluation.” SZC C...
	14.3.47 WTC claims at paragraph 77 of [REP2-198] that the WHO 2018 guidance accords with the three stated aims of the Noise Policy Statement for England (NPSE)10F , which SZC Co. does not accept. The three stated aims require actions at the LOAEL and ...
	14.3.48 WTC also claims at paragraph 78 of [REP2-198] that “such revised guidance can be reasonably anticipated to be in place well before the use of the East Suffolk line for Sizewell freight traffic.” SZC Co. is not clear on the basis of this claim,...
	14.3.49 At paragraph 79 of [REP2-198] WTC again conflates different noise metrics, claiming that the WHO guideline value of 44dB Lnight is similar to the 45dB LAFmax value cited in the Professional Practice Guidance on Planning & Noise (ProPG) 11F , d...
	14.3.50 At paragraph 86 of [REP2-198] WTC notes that:
	14.3.51 The SOAEL adopted by SCZ Co. is 77dB LAFmax, measured as a free-field value, not 70dB LAFmax. The Noise Mitigation Scheme [REP2-034] has now been amended so that insulation is offered at 70dB LAFmax (free-field, equivalent to 73dB LAFmax at a ...
	14.3.52 It is worth noting that while WTC notes that it wishes to see further reductions in the thresholds for railway noise, SZC Co. considers that the Noise Mitigation Scheme [REP2-034] already goes beyond the equivalent offer under the Noise Insula...
	14.3.53 In paragraph 88 of [REP2-198], WTC states that the extracts from British Standard (BS) 8233: 201413F  contained in paragraphs 4.37, 4.38 and 4.44 of Volume 1, Appendix 6G, Annex 6G.1 of the ES [APP-171] are relevant as they refer to “sporadic ...
	14.3.54 While agreeing that that is broadly what BS8233: 2014 states, it is important to note that the values in BS8233: 2014 are not noise limits as described by WTC, but:
	14.3.55 BS8233: 2014 states that it is:
	14.3.56 While noting that BS8233: 2014 states:
	14.3.57 The standard does not provide any guidance on what a suitable criterion should be. Earlier versions of the standard referred to a maximum noise levels similar to that contained in earlier WHO guidance14F  on maximum noise levels, but the curre...
	14.3.58 Notwithstanding the lack of guidance in BS8233: 2014 as to a suitable guideline value for maximum noise levels, SZC Co. has adopted the WHO’s internal threshold of 45dB LAFmax as an indicator of potential sleep disturbance, and the assessments...
	14.3.59 At paragraph 92 of [REP2-198], WTC criticises the lack of weight SZC Co. placed on the 2018 WHO guidelines. SZC Co. accepts that it should not have dismissed the guidelines on the basis of the guidelines not having been incorporated into plann...
	14.3.60 At paragraphs 94 and 95 of [REP2-198], WTC states that SZC Co. “intimated” it was feasible to consider the use of vibration reducing rail systems on the East Suffolk line. To be clear, SZC Co. stated that it would explore with Network Rail the...
	14.3.61 At paragraphs 94 and 95 of [REP2-198], WTC raises the potential impact of railway noise on the Deben Estuary Ramsar and SPA.
	14.3.62 Section 8.8 b iv) of the Shadow HRA Report [APP-145] presents a detailed analysis of the potential effects of anthropogenic noise and visual disturbance on waterbirds. On the basis of that analysis, a 70dB noise level (LAmax) is considered app...
	14.3.63 A threshold of 70dB noise level (LAmax) is, therefore, adopted as the threshold against which the potential effects of railway noise on the non-breeding waterbird qualifying features of the Deben Estuary SPA and Ramsar site are assessed.
	14.3.64 The predictions from the operational noise modelling indicate that the zone of predicted exceedance of the 70dB LAmax noise level is restricted to a narrow corridor along the railway line, and at no point does this zone extend into the Deben E...
	14.3.65 Other issues raised by WTC principally relate to whether or not it may have been possible to dual the East Suffolk line to increase the potential for daytime freight movements.  These are matters to which SZC Co. has responded – for instance i...

	14.4 Heveningham Hall Estate [REP2-287]
	14.4.1 SZC Co. has reviewed the Written Representations submitted on behalf of Heveningham Hall Estate and provides the below comments.
	Model locations - it is unclear how the receptor locations subject to dispersion modelling for each of the European designated sites have been identified

	14.4.2 Receptor transects have been selected for sites that are within 200m of the affected road network, as concentrations will have returned to background levels beyond this distance.  This 200m distance is in accordance with the Highways England’s ...
	14.4.3 Figure 12B.1 in Volume 2, Appendix 12B of the ES [APP- 213] shows the local road and rail network that has been assessed in the air quality assessment. The transport network covers an area between Lowestoft and Ipswich, and receptor locations h...
	Ammonia - no consideration has been afforded to the deposition of ammonia

	14.4.4 No assessment of ammonia concentrations from road vehicles has been included, as Highways England guidance on assessing impacts from road traffic emissions (LA105) does not identify ammonia emissions as pollutants requiring assessment.  In addi...
	Geographical consideration of air quality effects

	14.4.5 For clarity, regarding the statement that effects would only be relevant to “the portion of the site immediately adjacent to the road”, this is based on the outcome of the modelling of transects at intervals of 5m from the edge of the site clos...

	14.5 Suffolk Coastal Friends of the Earth [REP3-134 to REP3-137]
	14.5.1 SZC Co. will continue to engage with the Suffolk Coastal Friends of the Earth through the ongoing discussions on the Statement of Common Ground between the parties.
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	1 Introduction
	1.1 Context
	1.1.1 The Sizewell C (SZC) proposals would lead to the permanent loss of approximately 0.46ha of 'fen meadow' habitat from the Sizewell Marshes   SSSI [Section 2.9D of AS-209]. This permanent loss arises from the size and location of the SZC main plat...
	1.1.2 Sizewell Marshes SSSI is designated in part for its fen meadow habitats and the loss of the fen meadow habitat from the SSSI leads to a need to provide compensatory habitat for this loss.
	1.1.3 The original compensatory habitat proposals included two sites but a third site (Pakenham) was added to the proposals in January 2021.  This was to address a comment from Natural England at Stage 4 pre-application consultation (Ref. 1) which was:
	“We advise that the extent of compensatory habitat required is 9x that which would be destroyed by the development; this is considered a suitable multiplier given the complexity of habitat type to be lost, the risk and uncertainty involved in the habi...
	1.1.4 SZC Co. is therefore proposing to deliver between 4.14 and 4.5 ha of compensatory fen meadow habitat.  The lower figure arises by way of applying the 9x multiplier to the permanent landtake of fen meadow habitat from the SSSI of 0.46ha which was...
	1.1.5 The application for development consent includes within the draft order limits, the three sites identified as follows:
	1.1.6 Requirement 14A in the draft DCO (Doc Ref. 3.1(E)) prevents clearance within the SSSI until the Fen Meadow Plan has been submitted to and approved by East Suffolk Council and Suffolk County Council, in consultation with West Suffolk Council, and...
	1.1.7 The Fen Meadow Strategy [Section 2.9D of AS-209] defined a series of three reports, which will lead to the establishment of the Fen Meadow Plan, that will further define the approaches to maximise the extent of fen meadow habitats at the three s...
	1.1.8 SZC Co. will then implement the establishment of the fen meadow in accordance with the approach and implementation timetable set out in the Fen Meadow Plan.

	1.2 Status of the Fen Meadow Plan Draft 1
	1.2.1 This report is considered to provide sufficient detail to inform the Examining Authority, the Secretary of State and the other stakeholders as to the proposals at each site.
	1.2.2 The proposals presented herein have been informed by all data collected up to and including early July 2021.  In relation to hydrology this means that a substantive portion of the data for summer period has informed the proposals.  This is impor...

	1.3 Environmental Statement and Shadow Habitat Regulations Assessment
	1.3.1 The proposals described for each of the three locations will create some small scale and local changes to hydrology within the sites and there will be a need to undertake some shallow excavations.  Some protected species are present and other re...
	1.3.2 The impacts at the three sites related to the creation of fen meadow habitats were considered in Volume 2, Chapter 14 the ES  [AS-033] and Chapter 2 of the ES addendum [AS-181].  However, given the greater definition now available for the propos...
	1.3.3 The fen meadow proposals described in this plan will have no adverse effects on integrity for any European Site and there are no consequences in the context of the Habitats Regulations.  A note on the potential hydrological consequences on the A...

	1.4 Recreation of Fen Meadow Habitats
	1.4.1 Whilst the term fen meadow covers more than one botanical community in the National Vegetation Classification (NVC) (Wheeler, Shaw and Tanner, 2009, Ref. 2) the target community in the context of the loss at Sizewell Marshes is M22 Juncus subnod...
	1.4.2 To manipulate site conditions such that conditions are suitable for M22 development it is necessary to recognise the characteristics of the community including appropriate eco-hydrological conditions.  The characteristics of M22 have been descri...
	1.4.3 There is an extensive literature on fen meadow restoration in Europe - notably from the Netherlands, Poland and Germany.  Van Diggelen & Marrs (2003, Ref. 3) in particular have categorized four essential steps for conservation and restoration of...
	1.4.4 The Fen Meadow Strategy [Section 2.9D of AS-209] outlines the types of measure likely to be necessary to facilitate development of the compensatory habitat, as represented by the M22 Juncus subnodulosus – Cirsium palustre fen meadow community at...
	1.4.5 These techniques are deployed as relevant in the detailed proposals for each of the three sites set out in this report.
	1.4.6 Additionally, in accordance with the Wet Woodland Strategy [REP1-020], areas at Benhall and Pakenham have been identified for the delivery of wet woodland.  The required measures will be detailed in a separate plan but given that they are to be ...
	1.4.7 The Wet Woodland Strategy [REP1-020] was submitted into Examination at Deadline 1.  This requires the delivery of a total of 2.36ha of wet woodland across the two fen meadow sites at Benhall and Pakenham.  The principle of co-location of compens...

	1.5 Fen Meadow Establishment and Management Measures
	1.5.1 The detailed proposals provided in Sections 2 to 4 of this draft Fen Meadow Plan are focussed on the establishment phase which would be undertaken in ‘Year 1’ of the works as outlined in the Fen Meadow Strategy [Section 2.9D of AS-209].  These p...
	1.5.2 In subsequent periods (years 2-5 and 6-10), measures outlined focus on continued introduction of species (as detailed in Fen Meadow Strategy [Section 2.9D of AS-209]) and on-going management approaches.  These will need to remain flexible and be...

	1.6  Report structure
	1.6.1 There is a separate plan for the creation and establishment of fen meadow habitat at each site.  The report is structured as follows:


	2 Benhall
	2.1 Site Baseline
	a) Summary of investigations
	2.1.2 The investigations being undertaken at Benhall were summarised in the Fen Meadow Plan Report 1, with the study reports provided as appendices [REP3-051 and REP3-052].  The studies have mostly been completed, as detailed in Table 2.1 below.

	2.2 Environmental Setting
	2.2.1 The Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-052] summarised the findings of a series of baseline reports, provided as Appendices, that described the environmental setting of the Benhall site.  The majority of the baseline inf...
	2.2.2 Note that in 2019, two sites were identified, referred to as Site 10 (to the north) and Site 11 (to the south) and there was a gap between them.  Subsequently, the site boundaries were revised to combine these sites and include the small parcel ...
	a) Summary of Ecological Setting from Benhall Ecology Baseline report [REP3-051]

	2.2.3 There are no statutory designated sites of nature conservation value within the Benhall site boundary. However, a compartment of Manor Farm County Wildlife Site (CWS) is located within the red line, and a further compartment is located adjacent ...
	2.2.4 Coastal and floodplain grazing marsh, deciduous woodland and lowland meadows priority habitats are mapped in MAGIC as occurring on Site.
	2.2.5 The site comprises poor semi-improved grassland, inundation vegetation, broadleaved wet woodland, scattered trees, flowing water, with fields divided either by hedges or ditches.
	2.2.6 The habitats present on site were broadly categorised, during the NVC survey, as Floodplain and toe slope grasslands (of which three communities, including two rush pasture communities, supported suites of groundwater influenced and typical floo...
	2.2.7 Giant hogweed and Himalayan balsam were present along the banks of the River Fromus. A small patch of giant hogweed was also noted within the Site.
	2.2.8 No sign of otter presence was recorded on site, although the river and some of the wet ditches provide suitable habitat, and there is an otter record nearby.
	2.2.9 Four of the 18 transects surveyed provided optimal aquatic habitat for water voles, with a further two meeting most of the noted habitat requirements but holding less water, and eleven containing relatively shallow water. Water vole presence was...
	2.2.10 The aquatic invertebrate fauna of the Benhall site comprises predominantly common and local species.

	2.3 Site Conceptual Model
	2.3.1 The initial site conceptual model is presented in the hydrogeological report (Appendix D of the Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-052]). This section builds on the assessment provided in the conclusions of that report a...
	2.3.2 The Benhall site covers an area of 12.9 ha. The surface elevation across much of the northern compartment is relatively flat, generally between 3.8 and 4.0 mAOD (see LIDAR plots in Appendix A). At the margins of the site the land surface rises t...
	2.3.3 The River Fromus forms the eastern boundary of the Site and flows from north to south.
	2.3.4 The bedrock geology at the site is Crag sands (c.10-20m thick) overlying London Clay of the Thames Group. The combined thickness of the Thames Group and Lambeth Group in this locality is thought be c. 25-30 metres in this locality. The Lambeth G...
	2.3.5 Alluvial deposits of clay, silt, sand and gravel directly overlie the Crag at the Benhall site and borehole logs indicate that they increase in thickness from around 7.7m in the south to >10m in the north of the Site. Head deposits of clay, silt...
	2.3.6 The Site is split in two at the boundary of the northern and central compartments by an ordinary watercourse named 'The Canal' which originates to the west of the A12 road. The Canal passes at right angle past two sides of the Benhall Sewage Tre...
	2.3.7 On-site observations suggest that the Canal diverges to the north-east of the STW (downstream of the discharge point) and some water flows into the ditch network which flows northwards towards GB04.
	2.3.8 The Benhall site contains a network of land drainage ditches which discharge to the River Fromus at three locations.
	2.3.9 There is a licenced surface water abstraction from the River Fromus on the Site boundary (AN/035/0004/017), although this is toward the downstream end of the site away from the potential Fen Meadow areas.
	2.3.10 Topographic surveys initially indicated that water levels coming on to the site from the west via the Canal are around 3.9 mAOD and on-site drainage ditches generally between 3.5 and 3.8 mAOD (November 2020). Ditch water levels are slightly low...
	2.3.11 The ditches in the northern compartment are monitored by GB03, 04 and 05 (Figure 1.1 in Appendix A). The STW discharge is upstream of GB03. A plot of the water levels at the three gaugeboards and the groundwater level in the superficial deposit...
	2.3.12 At the boundary of the southern and central compartments, the surface water levels are recorded by GB02. The water levels here show no decline in spring despite a drop in the nearby superficial deposits recorded in April and June (BHALL_1002_s ...
	2.3.1 The monitored data available at GB01 suggests that water levels in this ditch are lower than the other watercourses on site. The levels are also lower than the surrounding groundwater levels (shown in the 1102 piezometer and 1104 dipwell), furth...
	2.3.2 Development of peat has occurred in the northern and central compartments and peat is encountered between 0.4 and 2.5 m below ground surface. The borehole logs indicate a peat thickness of up to 4 m thick in places (Piezometer BHALL_1001_d) with...
	2.3.3 The soil core surveys carried out in April 2019 indicated that the initial water table was generally between 0.5m and 1m below ground level, rising to 0.4 and 0.1m below ground level at two locations after rest. The rising groundwater levels ind...
	2.3.4 The soil core surveys, drilling logs and topographic survey indicate that groundwater levels are in continuity with surface water levels in the on-site ditches. The River Fromus has a bed level of 2.8 mAOD and a water level of 3.51 mAOD at the n...
	2.3.5 There is a groundwater abstraction at Ham Farm (7/35/04/*G/0095) which is relatively close to (0.2km), and upgradient of, the Site and has the potential to impact groundwater levels on the Site. The impact is likely to be minimal due to the rela...
	2.3.6 The groundwater level plots shown in the monitoring note in Appendix A show that the groundwater levels to the north (1001_s, 1002_s, 1003_s) and in the centre (1101_s and 1103_s) of the site in the superficial deposits present a similar pattern...
	2.3.7 To the very south of the Site, there is less response to the dry April period in the superficial deposits (1102_s and 1104_s) with a flatter groundwater level hydrograph for these two locations (Figure A3 in Appendix A).
	2.3.8 Some of the superficial deposit groundwater levels are showing groundwater levels above the ground level. Notably:
	2.3.9 There is an artesian groundwater level response in two of the Crag boreholes. The groundwater levels at 1101_d is above ground level for most of the monitored data series and at 1102_d the groundwater level goes above ground level periodically (...
	2.3.10 The piezometer at 1001 (BHALL_1001_s for superficial deposits, BHALL_1001_d for Crag deposits) shows that the Crag groundwater levels increased slowly over the winter and have now remained static (~3.65 to 3.75 mAOD) since February Figure A2 in...
	2.3.11 It is evident in the 1102 piezometer in the shallow and deep wells (1102_s and 1102_d respectively) that the timing and amplitude of the groundwater fluctuations align very well between the two geological strata (Figure A4 and A5 in Appendix A)...
	2.3.12 Slightly further north at 1101_s and 1101_d the results for the shallow (superficial) and deep (Crag) boreholes respectively show that the magnitude and timing of the fluctuations align well (Figure A4 and A5 in Appendix A), with the levels mar...
	2.3.13 The lowest groundwater level and therefore maximum depth to water in the superficial deposits is listed in Table 2.2.
	* negative depth to water table shows where groundwater levels are above ground level.
	2.3.14 The groundwater and surface water data shows that the northern compartment of the Site demonstrate two slightly different hydrologic responses:
	2.3.15 There is some water quality data available for the Site, with more sampling planned over 2021. The data so far show the following:

	2.4 Suitability of the site for fen meadow creation
	2.4.1 The Benhall site is discussed as three compartments - north, central and south.
	a) Northern Compartment

	2.4.2 This compartment was identified in Wood, 2019 (Ref. 4 [APP-258]) as containing a primary locus for fen meadow in the south-western third (1.5ha) in which it was considered that there was good potential for water management to provide the necessa...
	2.4.3 In 2021 the potential for fen meadow creation in this compartment has been reviewed based on the available results of the detailed studies, and the measures to deliver the necessary conditions for fen meadow, assessed based on the points present...
	2.4.4 Based on the groundwater and surface water level data, and substrate type, it is concluded that it will be possible, by implementing measures detailed in Section 2.5, to provide groundwater influenced conditions in this northern area, potentiall...
	2.4.5 Water levels in the Canal, and River Fromus to the east, would not be controlled to support these proposals.  This is not required under the proposals and could lead to off-site impacts.
	a) Central Area of the Site

	2.4.6 The southern two thirds of this compartment were identified in Wood, 2019 (Ref. 4 [APP-258]) as containing a primary locus for fen meadow (0.5ha) as the area adjacent to the western ditch already contained some fen meadow species.  This primary ...
	2.4.7 Note that the northern third of the compartment was not assessed in Wood, 2019 (Ref 4. [APP-258]) and was included subsequently when the boundary was re-drafted.
	2.4.8 In 2021 the potential for fen meadow creation in this compartment has been reviewed based on the available results of the detailed studies, and the measures to deliver the necessary conditions for fen meadow, assessed based on the points present...
	2.4.9 Based on the groundwater and surface water level data, and substrate type, it is concluded that it will be possible, by implementing measures detailed in Section 2.5, to provide groundwater influenced conditions in this central area, potentially...
	2.4.10 Water levels in the western boundary ditch, and River Fromus to the east, would not be controlled to support these proposals.  This is not required under the proposals and could lead to off-site impacts.
	c) Southern Compartment

	2.4.11 This compartment was identified in Wood, 2019 (Ref. 4 [APP-258]) as containing a potential additional area for fen meadow (0.7ha). The location of this area served to focus the detailed hydrological studies now on-going.
	2.4.12 In 2021 the potential for fen meadow creation in this compartment has been reviewed based on the available results of the detailed studies, and the measures to deliver the necessary conditions for fen meadow, assessed based on the points presen...
	2.4.13 Based on review of the data available, it is concluded that the potential area that could be made suitable for fen meadow would be too restricted to be viable and fen meadow is not proposed in this compartment.  It is, therefore, excluded from ...

	2.5 Proposed layout and features
	a) Proposed layout – Northern Compartment
	2.5.2 For the northern compartment the key aim of the proposals is to exert control over the drainage ditch network, reducing drainage from the compartment and sculpt the ground to increase the groundwater influence at the surface.
	2.5.3 Exerting control over the drainage ditch network will support groundwater levels in the shallow deposits such that they are maintained at, or just above, ground level (target approximately 3.85m AOD).
	2.5.4 The ground surface either side of the central (north-south oriented) drain will be sculpted to create a matrix of terrestrial, wetland and shallow open water habitat niches to maximise the potential for target species to colonise.  It is anticip...
	2.5.5 Natural colonisation, from the nearby fen meadow habitat on the Manor Farm Meadows County Wildlife Site (CWS), will form a component of the habitat development.  However, green hay transfer, from Sizewell Marshes SSSI, or another nearby fen mead...
	2.5.6 M22 species introduction will also occur through translocation of turves from the area of M22 being lost at Sizewell Marshes to within the areas identified for creation of a habitat matrix.  This approach has the added benefit of providing the a...
	2.5.7 An area for wet woodland creation (0.6ha) has also been identified at Benhall.  The approach to creation of this habitat is set out in the Wet Woodland Strategy [REP1-020].
	2.5.8 Site proposals are indicated on Figure 2.1.
	i. Physical measures in northern compartment

	2.5.9 Physical measures proposed to be implemented in the northern compartment are:
	b) Proposed layout – Central Compartment

	2.5.10 The key aim of the proposals is to sculpt the ground surface to increase the groundwater influence at the surface and create a matrix of terrestrial, wetland and shallow open water habitat niches to maximise the potential for target species to ...
	2.5.11 Natural colonisation, from the nearby fen meadow habitat on the Manor Farm Meadows CWS, will form a component of the habitat development.  However, green hay transfer, from Sizewell Marshes SSSI, or another nearby fen meadow source, to the scul...
	2.5.12 M22 species introduction will also occur through translocation of turves from the area of M22 being lost at Sizewell Marshes to within the areas identified for creation of a habitat matrix.  This approach has the added benefit of providing the ...
	2.5.13 Site proposals are indicated on Figure 2.1.
	i. Physical measures in central compartment

	2.5.14 Physical measures proposed to be implemented in the central compartment are:
	a) Habitat creation works

	2.5.15 A temporary site compound will be established and access routes marked for the habitat creation works.  Indicative locations for site compound and access routes, and notes on accessibility, are provided in Figure 2.2.  Of particular note is tha...
	2.5.16 Arisings will be removed from the floodplain, off-site.
	2.5.17 The establishment works described above would be undertaken in late spring/summer, avoiding periods with the highest risk of surface inundation and the highest water tables that result in soft ground.
	2.5.18 Working areas will be subject to ecological walkovers to confirm and update ecological constraints.  Works to ditch banks will be micro-sited to avoid effects on water voles. A Protected Species Licence would be sought in the event that one is ...
	2.5.19 Activities will be controlled via measures in the the Code of Construction Practice [REP5-078].

	2.6 Conservation management
	2.6.1 Management measures during the establishment period (Year 1)  and in Years 2-5 and 6-10 are summarised below.
	a) Management units

	2.6.2 Stock proof fence will be used to control stock access to areas of created habitat in both the Northern and Central compartments, particularly during the sensitive establishment phase in Year 1, and potentially beyond, during years 2-5, dependin...
	2.6.3 Management of areas outside the fen meadow creation areas/fence lines will comprise taking a hay crop, followed by aftermath grazing.
	b) Fen Meadow Establishment period (Year 1)

	2.6.4 Hay transfer would be achieved within a few hours of harvesting, with green hay spread thinly and evenly in the receptor areas on bare ground. Seed-drop from the strewn hay would be completed within 1-3 weeks.  Seed should be pressed into the gr...
	2.6.5 Where germination is sub-optimal, subsequent hay-transfer during August-September would be undertaken.
	2.6.6 Following hay-transfer, colonization of the receptor areas by perennial weeds and/or slug populations would be monitored and, if required, treated appropriately to protect the new seedlings.
	2.6.7 In the period after hay-transfer (July-November and again in the early part of the following growing season) germination would be favoured by maintaining a short sward.
	2.6.8 During and following the first growing season, further introductions of green hay – or of collected propagules of target species – would be undertaken as appropriate.
	2.6.9 Subject to programme considerations, translocation of turves from the area of M22 being lost at Sizewell Marshes to the Benhall site will take place within a few hours to minimise the potential for drying prior to placement.  The turves will be ...
	2.6.10 The water control structure in the northern compartment will require adjustment as appropriate, based on monitoring, to deliver the target water level conditions for fen meadow habitat.
	c) Fen Meadow Management – Years 2-5 and 6-10

	2.6.11 In the first spring after initial hay transfer cutting, or grazing where ground conditions allow, may be required to avoid seedlings being shaded out.
	2.6.12 Any perennial weeds that colonise would be controlled by spot treatment with herbicide and, as in Year 1, slug populations controlled as required.
	2.6.13 From Year 3 onwards, the receptor areas will be managed as hay meadows and therefore should be cut late (for example, after mid July), with swath turning or tedding undertaken to assist seed shedding. The cutting date would be matched to that o...
	2.6.14 There will be no use of inorganic fertilisers or widespread application of herbicides.
	2.6.15 The water control structure in the northern compartment will require adjustment as appropriate, based on monitoring, to deliver the target water level conditions for fen meadow habitat.

	2.7 Monitoring
	2.7.1 The effects on ground and surface water levels, and surface wetness, would be monitored for effectiveness using existing installations and observation.
	2.7.2 An annual botanical assessment of the establishment of species in the area will be undertaken, including assessment of the presence of phreatophyte species characteristic of M22.  Note that some of the introduced species may take several years t...
	2.7.3 Management of the water levels and habitats developing on site will be amended as required based on the monitoring results.

	2.8 Area of Potential Fen Meadow
	2.8.1 The initial primary loci and potential additional areas for fen meadow provided in Wood, 2019 (Ref. 4 [APP-258] were used to focus the detailed hydrological studies.  Based on the data now available it is considered that implementing the propose...
	2.8.2 An additional area of 0.6ha has also been identified for inclusion of wet woodland in the northern compartment.


	3 Halesworth
	3.1 Site Baseline
	a) Summary of investigations
	3.1.2 The investigations being undertaken at Halesworth were summarised in the Fen Meadow Plan Report 1, with the study reports provided as appendices [REP3-051 and REP3-052].  The studies have mostly been completed, as detailed in Table 3.1 below.

	3.2 Environmental Setting
	3.2.1 The Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-052] summarised the findings of a series of baseline reports, provided as Appendices, that described the environmental setting of the Halesworth site.  The majority of the baseline ...
	a) Summary of Ecological Setting from Halesworth Ecology Baseline report [REP3-051]

	3.2.2 There are no statutory, or non-statutory, designated sites of nature conservation value within the Site or immediately adjacent to it.
	3.2.3 Coastal and floodplain grazing marsh priority habitats are mapped in MAGIC as occurring on Site.  There are no areas of existing fen meadow habitat nearby.
	3.2.4 The site comprises a mix of semi-improved neutral grassland (most of it marshy), with scrub, scattered broadleaved trees, a defunct species-poor hedge, flowing and standing water.
	3.2.5 Four distinct grassland-types were recorded during the NVC survey.  An area of rush pasture flanking the catch-dyke contained species indicating groundwater influence.
	3.2.6 No sign of otter presence was recorded on site.
	3.2.7 A number of ditches provided optimal water vole habitat and water vole presence was located on seven of the surveyed transects (3 different ditches) in the summer, although no presence was recorded in the autumn hen water levels were high.
	3.2.8 The aquatic invertebrate fauna of the Halesworth site comprises predominantly common and local species.

	3.3 Site Conceptual Model
	3.3.1 The initial site conceptual model is presented in the hydrogeological report (Appendix F of the Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-052]). This section builds on the assessment provided in the conclusions of that report a...
	3.3.2 The surface elevation slopes gently from northwest to southeast towards the Walpole River, which is a main river that flows north-easterly. Ground elevations are highest in the northwest at 7.5-8.25 mAOD, flattening out to between 6.6-7 mAOD acr...
	3.3.3 The site contains a network of land drainage ditches, most of which feed into a main catch-dyke.
	3.3.4 Surface drainage from Blyth Road industrial estate is culverted beneath the catch-dyke but discharges to an open ditch and is conveyed along the lower part of the site before discharge to the Walpole River via a second culvert.
	3.3.5 Topographic surveys initially indicate that water levels in the catch-dyke and attached drainage ditches are between 6.4 and 6.5 mAOD (November 2020). The Blyth Road drainage channel (W6) recorded a water level of 5.69 mAOD during the survey vis...
	3.3.6 The bedrock geology at the site is Crag sands (c.21-26m thick) overlying London Clay. Although the Site is near the feather edge of the London Clay it is recorded to have a >10m thickness at the deeper on site borehole. The London Clay overlies ...
	3.3.7 Development of peat has occurred on the southern side of the catch-dyke and is encountered between 0.4 and 0.7 m bgl with a thickness of 1.1m at borehole HAL_2803_d. Soil cores show that a silty clay layer is often present above the Peat and is ...
	3.3.8 The soil core survey (Wood, 2019, Ref 3. [APP-258]) indicated that groundwater levels were within the Peat (often below its upper surface) between 0.45 and 0.9 m bgl. The October 2020 drilling programme, which occurred during a relatively wet fe...
	3.3.9 Groundwater in the deeper Crag sands is under positive hydrostatic pressure, resulting in slightly artesian conditions at piezometer HAL_2803_d (Figure A1 in Appendix B). This indicates the presence of semi-confining clay layers within the Crag.
	3.3.10 Groundwater levels at HAL-2802_s and HAL-2802_d show that the Crag and superficial deposits demonstrate the same magnitude and timing of fluctuations therefore in hydraulic continuity here (Figure A2 in Appendix B). The peaks generally correlat...
	3.3.11 To the north-east, the superficial deposit groundwater levels exhibit a similar response in HAL-2802_s to those at the centre of the site (Figure A2 in Appendix B). Whilst the surface water levels at GB01 on site decrease during the dry April, ...
	3.3.12 Groundwater levels recorded in the monitoring installations in the superficial deposits drop to between 6 and 6.2 mAOD (Figure A2 in Appendix B).
	3.3.13 The soil core surveys, drilling logs and topographic survey indicate that groundwater levels are in continuity with surface water levels in the on-site ditches. The catch-dyke intercepts groundwater flow from the northwest. Beyond the catch-dyk...
	3.3.14 There are two significant groundwater abstractions licences for public water supply from six boreholes within 1.2km of the Halesworth site. These abstractions are sourced from the Chalk aquifer and their potential impact on near surface groundw...
	3.3.15 The Halesworth STW discharges to the Walpole River approximately 50m downstream of the Site.  The licensed discharge volume is 3.553 Ml/d. Flow is not gauged in the Walpole River. The closest permanent flow gauging station is located on the Riv...
	3.3.16 The spot flow data for the site shows very limited surface water flows within the onsite drainage channels (Table 4.1 in Appendix B).
	3.3.17 There is some water quality data available for the site, with more sampling planned over 2021 and 2022. The data available to date shows the following:
	 Nitrate concentrations are very low across the site. Where nitrate is present above the limit of detection it is in the deeper Crag deposits and Walpole River.
	 Phosphate concentrations are below the level of detection across the site.

	3.4 Suitability of the site for fen meadow creation
	3.4.1 The site was identified in Wood, 2019 (Ref. 4 [APP-258]) as containing a primary locus for fen meadow (1.2ha) spanning the catch-dyke (the west-east aligned ditch that is the main drainage pathway for the site) where the vegetation indicates gro...
	3.4.2 In 2021 the potential for fen meadow creation in this compartment has been reviewed based on the available results of the detailed studies, and the measures to deliver the necessary conditions for fen meadow, assessed based on the points present...
	3.4.3 Based on the groundwater and surface water level data, substrate type, and vegetation indicators it is concluded that it will be possible, by implementing measures detailed in Section 3.5, to provide groundwater influenced conditions in the area...
	3.4.4 Water levels in the River Walpole would not be controlled to support these proposals.  This is not required under the proposals and could lead to off-site impacts.

	3.5 Proposed layout and features
	3.5.1 The key aim of the proposals is to exert control over the drainage ditch network, with the effect of raising the base surface water level and supporting the groundwater levels in the shallow deposits, reducing drainage from the site and sculptin...
	3.5.2 The target catch dyke water level would be 6.6-6.7m AOD.
	3.5.3 To the north of the catch dyke ground levels rise towards the northern site boundary (the northern bank level varying from 6.8-7.1m AOD and rising northwards).  Therefore, whilst groundwater at the surface will be unlikely to occur, additional s...
	3.5.4 Removal of a bund of recently placed arisings from the northern bank of the catch-dyke, will also facilitate a reduction in the ground level by a few centimetres to increase the potential for fen meadow species in this mildly flushed area.
	3.5.5 Ground levels to the south of the dyke are lower (the southern bank level varying from 6.6 (at the extreme eastern end) - 6.8m AOD.  Raising the dyke water level is expected to support shallow groundwater levels such that groundwater may occur a...
	3.5.6 The ground surface to the south of the dyke, between the existing ditches, will be sculpted to create a matrix of terrestrial, wetland and shallow open water habitat niches to maximise the potential for target species to colonise.  It is anticip...
	3.5.7 The three westernmost ditches on site are blind ended and hence retain water. However, the ditch that conveys the industrial estate drainage, and which is likely also draining the near surface deposits, would be infilled and the drainage dischar...
	3.5.8 There is no adjacent seed source for natural colonisation.  Therefore, green hay transfer, from Sizewell Marshes SSSI, or another nearby fen meadow source, to the sculpted areas in mid-summer will assist with species introduction.  Application t...
	3.5.9 M22 species introduction will also occur through translocation of turves from the area of M22 being lost at Sizewell Marshes to within the areas identified for creation of a habitat matrix.  This approach has the added benefit of providing the a...
	3.5.10 Site proposals are indicated on Figure 3.1.  No wet woodland is proposed at this site.
	a) Physical measures

	3.5.11 Physical measures proposed to be implemented on site are:
	b) Habitat creation works

	3.5.12 A temporary site compound will be established and access routes marked for the habitat creation works.  Indicative locations for site compound and access routes, and notes on accessibility, are provided in Figure 3.2.
	3.5.13 Arisings will be used to infill the ditch and/or removed from the floodplain, off-site.
	3.5.14 The establishment works described above would be undertaken in late spring/summer, avoiding periods with the highest risk of surface inundation and the highest water tables that result in soft ground.
	3.5.15 Working areas will be subject to ecological walkovers to confirm and update ecological constraints.  Works to ditch banks will be micro-sited to avoid effects on water voles. A Protected Species Licence would be sought in the event that one is ...
	3.5.16 Activities will be controlled via implementation of measures in the Code of Construction Practice [REP5-078].

	3.6 Conservation management
	3.6.1 Management measures during the establishment period (Year 1)  and in Years 2-5 and 6-10 are summarised below.
	a) Management units

	3.6.2 Stock proof fence will be used to control stock access to areas of created habitat, particularly during the sensitive establishment phase in Year 1, and potentially beyond, during years 2-5, depending upon ground conditions.  Proposed fence line...
	3.6.3 Management of areas outside the fen meadow creation areas/fence lines will comprise taking a hay crop, followed by aftermath grazing.
	b) Fen Meadow Establishment period (Year 1)

	3.6.4 As described for Benhall.
	c) Fen Meadow Management – Years 2-5 and 6-10

	3.6.5 As described for Benhall.

	3.7 Monitoring
	3.7.1 The effects on ground and surface water levels, and surface wetness, would be monitored for effectiveness using existing installations and observation.
	3.7.2 An annual botanical assessment of the establishment of species in the area will be undertaken, including assessment of the presence of phreatophyte species characteristic of M22.  Note however that some of the introduced species may take several...
	3.7.3 Management of the water levels and habitats developing on site will be amended as required based on the monitoring results.

	3.8 Area of Potential Fen Meadow
	3.8.1 The initial primary loci and potential additional areas for fen meadow provided in Wood, 2019 (Ref. 4 [APP-258] were used to focus the detailed hydrological studies.  Based on the data now available it is considered that implementing the propose...


	4 Pakenham
	4.1 Site Baseline
	a) Summary of investigations
	4.1.2 The investigations being undertaken at Pakenham were summarised in Fen Meadow Plan Report 1, with the study reports available at the time provided as appendices [REP3-051 and REP3-052].  Since the Fen Meadow Plan Report 1 [REP3-051 and REP3-052]...

	4.2 Environmental Setting
	4.2.1 The Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-052] summarised the findings of a series of baseline reports, provided as Appendices, that described the environmental setting of the Pakenham site.  The majority of the baseline in...
	4.2.2 Further hydrological monitoring data are also now available and the Water Monitoring Summary – Pakenham Site 54, April 2021, has been updated with data to July 2021 (Appendix D).  The updated data have also been further interpreted to update the...
	a) Summary of Ecological Setting from Pakenham Ecology Baseline report [REP3-051]

	4.2.3 There are no statutory, or non-statutory, designated sites of nature conservation value within the Site.  However, Pakenham Meadows SSSI is located adjacent to the Site, to the east of Pakenham Stream, and Pakenham Fen Meadows County Wildlife Si...
	4.2.4 Coastal and floodplain grazing marsh and deciduous woodland priority habitats are mapped in MAGIC as occurring on Site.
	4.2.5 The site comprises a mix of grassland (some of it marshy), semi-improved and improved grassland, broadleaved wet woodland, swamp, standing water and running water, with fields divided either by hedges or ditches.
	b) Pakenham Site 54 Ecology Baseline (NVC and water vole/otter survey) (Appendix C)
	i. National Vegetation Classification (NVC) survey


	4.2.6 The NVC survey identified vegetation-types from six phytosociological groups within and on the margin of the floodplain. These vegetation types are assigned to the following NVC communities:
	Fen meadow
	Rush pasture
	Inundation grassland
	Floodplain grassland
	Valley footslope grasslands
	Fertile reed-fen
	Poplar woodland
	4.2.7 The grassland habitats present qualify as coastal and floodplain grazing marsh, whilst the woodland qualifies as deciduous woodland, both of which are habitats of principal importance listed under Section 41 (S41) of the Natural Environment and ...
	ii. Otter and water vole survey

	4.2.8 The Site contains suitable habitat and conditions to support both water vole and otter.
	4.2.9 During the presence/absence survey, two water vole latrines were located (one on each of two ditches), as were two feeding stations (both on the same ditch) and small mammal runs on four ditches.  No water vole burrows were identified however it...
	4.2.10 A number of otter spraints were recorded, all from the Pakenham Stream.  No signs of otter presence were recorded from ditches on site.

	4.3 Site Conceptual Model
	4.3.1 The initial site conceptual model is presented in the hydrogeological report (Appendix H of the Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-052]). This section builds on the assessment provided in the conclusions of that report a...
	4.3.2 The Pakenham Site covers the valley floor of the Pakenham Stream. The bedrock geology underlying the Site is Chalk.  The chalk is overlain by superficial deposits of varying thicknesses; the most dominant is Peat, but there are also river terrac...
	4.3.3 Development of peat has occurred at the site and is encountered between 0.1 and 0.6 m bgl with a thickness of up to 2.9 m at borehole PAK-HA-2. Soil cores show that where present the peat is between 30 and 110 cm thick. Most cores exhibited the ...
	4.3.4 The highest ground is to the west of the Site with elevations to over 32.5 mAOD. The catchment topography generally slopes towards the Pakenham Stream to the east, however, LiDAR data for the site shows that the central ditch which bisects the s...
	4.3.5 The Pakenham site contains a network of land drainage ditches. The main ditch across the site runs from south to north parallel with the Pakenham Stream.  This central ditch is bisected by a second west-east primary ditch; both ditches appear to...
	4.3.6 Data obtained from the topographic surveys initially indicate that water level in the Pakenham Stream is around 31.1 mAOD. The lowest elevation of the channel bed on the short Pakenham Stream reach accessible during the topographic survey (water...
	4.3.7 Site visits have identified a breach in the Pakenham Stream bank where the stream crosses over the west-east ditch, which is culverted at this location. The flow, from east to west, in to the site in this ditch, and subsequently in to the centra...
	4.3.8 The topographic survey indicated initially that water level in the central ditch is around 30.4 mAOD. The lowest channel elevation recorded in the topographic survey was 28.6 mAOD. Groundwater levels across the site recorded at between around 29...
	4.3.9 Regionally, groundwater flow in the chalk is towards the Little Ouse but is considered to deflect towards the Pakenham Stream locally and to the north-east regionally. Chalk groundwater levels are generally considered to be at between 32 mAOD an...
	4.3.10 The water levels in the chalk borehole monitored on Site (BH-2_d, ) shows that the piezometric surface of the Chalk is higher than ground level at between 33.25 mAOD in early spring (29th March 2021) and 32.4 mAOD by summer 2021 (12th July 2021...
	4.3.11 In the centre of the site, the central ditch has a water level around 30.4 mAOD (as monitored by GB01 and GB03, Figure A3 in Appendix D). There are no significant fluctuations in the observed data. The land to the east of the central ditch is m...
	4.3.12 The ditch to the north-west of the central ditch has a higher water level (GB02) at 31.4 mAOD, most likely a function of the higher topography to the west of the site. The base of the ditch at GB02 is approximately 1.3 mAOD above the base of th...
	4.3.13 The water levels in the near surface dipwells (PAK-HA-1 to PAK-HA-6) all show a similar hydrogeologic response (Figure A3 in Appendix D).
	4.3.14 It is noted that the groundwater levels observed are generally similar between the central ditch (GB01 and GB03) and the surrounding boreholes closest to the ditch (HA-3, HA-4 and HA-6) and that groundwater levels here are close to ground level...
	4.3.15 Groundwater levels in PAK-HA-2 are significantly below ground level (~1- 1.5m) (Figure B14 in Appendix D) and this is repeated in the soil core sample (Core 1) which shows no obvious water table to 1.25m bgl. Similar depth to water, and corresp...
	4.3.16 To the north of the Site, the water levels in PAK-HA-1, PAK-HA-2 and PAK-HA-3 show a similar water level trend (Figure A3 in Appendix D). PAK-HA-3 has a higher absolute level than the other two boreholes.
	4.3.17 The surface water levels in the GB02 and GB04 are higher than the main central ditch, which is in part a function of the topography which is higher at these two locations. Water will therefore drain towards the central ditch and ultimately flow...
	4.3.18 The groundwater level response in PAK-BH-1 shows less pronounced fluctuations in the groundwater levels. BH-1 measures the groundwater conditions in the buried valley, and close to the surface water abstraction. BH1 is not considered to be in h...
	4.3.19 The lowest groundwater level and therefore maximum depth to water in the superficial deposits is listed in Table 4.2 below.
	4.3.20 Anecdotal evidence suggests that the ground around HA-1 (current Fen Meadow) is damp underfoot. The groundwater data do not show this, which implies that there is locally perched water table here which is currently not being measured, potential...
	4.3.21 Two surface water abstraction points, from one abstraction licence, are located on the ditches on site.  One further abstraction, which abstracts during the winter, is located on the Pakenham Stream adjacent to the site and piped to the west un...
	4.3.22 The soil cores also showed little in terms of water. It is likely that the historical water table relates to the zones of sapric peat or, in Core 9, where manganiferous streaks were proved. It is also evident that where peat is at the ground su...
	4.3.23 The water quality data available to date shows the following:

	4.4 Suitability of the site for fen meadow creation
	4.4.1 The Pakenham site is discussed as two compartments, north and south.
	a) Northern Compartment

	4.4.2 This compartment was identified in Wood, 2019 (Ref. 4 [APP-258]) as containing two areas of primary locus for fen meadow (totalling 3.2ha), one incorporating the western slope of the site to the west of the central drain, and the other around th...
	4.4.3 However, in 2021, the NVC survey identified that the northern primary locus, which sits to the north of existing fen meadow vegetation, is also fen meadow.  Therefore no measures to create fen meadow are required in this part of the compartment....
	4.4.4 Based on the data available, the substrate type is appropriate and, with implementation of the measures detailed in Section 4.5, it is considered that it will be possible to deliver groundwater influenced surface conditions in this compartment, ...
	b) Southern Compartment

	4.4.5 This compartment was identified in Wood, 2019 (Ref. 4 [APP-258]) as containing an arrow shaped area of primary locus for fen meadow bordering the wet woodland at the southern end of the site (1.7ha). An area of fen meadow habitat is located imme...
	4.4.6 In 2021, the potential for fen meadow creation in this compartment has been reviewed based on the available results of the detailed studies, and the measures to deliver the necessary conditions for fen meadow, assessed based on the points presen...
	4.4.7 In respect of the suitability for fen meadow in the area to the north and upslope of the woodland:
	4.4.8 In respect of the suitability for fen meadow in the area to the east of the woodland:
	4.4.9 As for the northern compartment, based on the data available, the substrate type is appropriate and, with implementation of the measures detailed in Section 4.5, it is considered that it will be possible to deliver groundwater influenced surface...

	4.5 Initial proposed layout and features
	a) Proposed layout (Northern compartment)
	4.5.2 The key aim is to achieve groundwater influence at the surface by lowering the surface and reducing the contribution from surface water in the area between the central ditch and Pakenham Stream, and also to the west of the central ditch.
	4.5.3 There will be no control of surface water levels in the drainage ditch network.
	4.5.4 The ground surface between the central ditch and the Pakenham Stream, and also immediately to the west of the central ditch, will be sculpted to create a matrix of terrestrial, wetland and shallow open water habitat niches to maximise the potent...
	4.5.5 There is a nearby seed source from adjacent areas of non-designated fen meadow habitats within the wider site which will support natural colonisation.  However, to assist the colonisation process, green hay from on site or, with permission from ...
	4.5.6 Site proposals are indicated on Figure 4.1.
	i. Physical measures

	4.5.7 Physical measures proposed to be implemented in the northern compartment are:
	4.5.8 Although not physical measures it is noted that:
	b) Proposed layout (Southern compartment)

	4.5.9 The key aim is to achieve groundwater influence at the surface by lowering the surface, sculpting the land to create a habitat matrix.  Given the presence of marl in this area to the east in particular it is proposed that the matrix removes a gr...
	4.5.10 The approach to establishing fen meadow species in sculpted areas will be the same in the southern compartment as in the northern compartment.
	4.5.11 An area for wet woodland creation (1.76 ha) has also been identified at Pakenham in this compartment.  The approach to creation of this habitat is set out in the Wet Woodland Strategy [REP1-020].
	4.5.12 Site proposals are indicated on Figure 4.1.
	i. Physical measures

	4.5.13 Physical measures proposed to be implemented in the southern compartment are:
	c) Habitat creation works

	4.5.14 A temporary site compound will be established and access routes marked for the habitat creation works.  Indicative locations for site compound and access routes, and notes on accessibility, are provided in Figure 4.2.  The site compound and acc...
	4.5.15 Arisings will be removed from the floodplain, off-site.
	4.5.16 Works would take place in late spring/summer, avoiding periods with the highest risk of surface inundation and the highest water tables that result in soft ground.
	4.5.17 Working areas will be subject to ecological walkovers to confirm and update ecological constraints.  Works to ditch banks will be micro-sited to avoid effects on water voles and otters.  A Protected Species Licence would be sought in the event ...
	4.5.18 Activities will be controlled via implementation of measures in the Code of Construction Practice [REP5-078].

	4.6 Conservation management
	4.6.1 Management measures during the establishment period (Year 1) and in Years 2-5 and 6-10 are summarised below.
	a) Management units

	4.6.2 Stock proof fence will be used to control stock access to areas of created habitat, particularly during the sensitive establishment phase in Year 1, and potentially beyond, during years 2-5, depending upon ground conditions.  Proposed fence line...
	4.6.3 Management of areas outside the fen meadow creation areas / fence lines will comprise taking a hay crop, followed by aftermath grazing.
	b) Fen Meadow Establishment period (Year 1)

	4.6.4 Hay transfer would be achieved within a few hours of harvesting, with green hay spread thinly and evenly in the receptor areas on bare ground. Seed-drop from the strewn hay would be completed within 1-3 weeks.  Seed should be pressed into the gr...
	4.6.5 Where germination is sub-optimal, subsequent hay-transfer during August-September would be undertaken.
	4.6.6 Following hay-transfer, colonization of the receptor areas by perennial weeds and/or slug populations would be monitored and, if required, treated appropriately to protect the new seedlings.
	4.6.7 In the period after hay-transfer (July-November and again in the early part of the following growing season) germination would be favoured by maintaining a short sward.
	4.6.8 During and following the first growing season, further introductions of green hay – or of collected propagules of target species – would be undertaken as appropriate.
	c) Fen Meadow Management – Years 2-5 and 6-10

	4.6.9 In the first spring after initial hay transfer cutting, or grazing where ground conditions allow, may be required to avoid seedlings being shaded out.
	4.6.10 Any perennial weeds that colonise would be controlled by spot treatment with herbicide and, as in Year 1, slug populations controlled as required.
	4.6.11 From Year 3 onwards, the receptor areas will be managed as hay meadows and therefore should be cut late (for example, after mid July), with swath turning or tedding undertaken to assist seed shedding. The cutting date would be matched to that o...
	4.6.12 There will be no use of inorganic fertilisers or widespread application of herbicides.

	4.7 Monitoring
	4.7.1 The effects on ground and surface water levels, and surface wetness, would be monitored for effectiveness using existing installations and observation.
	4.7.2 An annual botanical assessment of the establishment of species in the area will be undertaken, including assessment of the presence of phreatophyte species characteristic of M22.  Note however that some of the introduced species may take several...
	4.7.3 Management of the water levels and habitats developing on site will be amended as required based on the monitoring results.

	4.8 Area of Potential Fen Meadow
	4.8.1 The initial primary loci and potential additional areas for fen meadow provided in Wood, 2019 (Ref. 4 [APP-258] were used to focus the detailed hydrological studies.  Based on the data now available it is considered that implementing the propose...
	4.8.2 An additional area of 1.76 ha has also been identified for inclusion of wet woodland in the southern compartment.


	5 Summary
	5.1.1 Implementation of proposals in this Fen Meadow Plan Draft 1 are expected to deliver conditions that have the potential to support fen meadow species on each of the three sites.
	5.1.2 The proposals are intended result in elevated water levels and/or creation of a habitat matrix, creating the conditions for establishment of fen meadow habitat.
	5.1.3 The proposals are therefore anticipated to deliver conditions suitable to support fen meadow habitat across the site areas summarised below:
	5.1.4 In total therefore the plan could deliver up to 8.13 ha of fen meadow and 2.36 ha of wet woodland.
	5.1.5 The 8.13 ha area, across which conditions suitable to support fen meadow habitat are anticipated, exceeds the 4.14 to 4.5 ha stated in the Fen Meadow Strategy [Section 2.9D of AS-209] as revised by paragraph 1.1.4.
	5.1.6 Within any of the sites, it is not considered possible to set a single ground level that will deliver appropriate conditions for fen meadow year round allowing for a smaller area to be identified for fen meadow delivery, because of the uncertain...
	5.1.7 The proposals have been prepared with reference to the data available to the beginning of July 2021 and data collection is on-going at each site.  It remains possible therefore that future data may indicate the necessity to make minor adjustment...
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	1 Introduction
	1.1 Context
	1.1.1 The Sizewell C (SZC) proposals would lead to the permanent loss of approximately 0.46ha of 'fen meadow' habitat from the Sizewell Marshes   SSSI [Section 2.9D of AS-209]. This permanent loss arises from the size and location of the SZC main plat...
	1.1.2 Sizewell Marshes SSSI is designated in part for its fen meadow habitats and the loss of the fen meadow habitat from the SSSI leads to a need to provide compensatory habitat for this loss.
	1.1.3 The original compensatory habitat proposals included two sites but a third site (Pakenham) was added to the proposals in January 2021.  This was to address a comment from Natural England at Stage 4 pre-application consultation (Ref. 1) which was:
	“We advise that the extent of compensatory habitat required is 9x that which would be destroyed by the development; this is considered a suitable multiplier given the complexity of habitat type to be lost, the risk and uncertainty involved in the habi...
	1.1.4 SZC Co. is therefore proposing to deliver between 4.14 and 4.5 ha of compensatory fen meadow habitat.  The lower figure arises by way of applying the 9x multiplier to the permanent landtake of fen meadow habitat from the SSSI of 0.46ha which was...
	1.1.5 The application for development consent includes within the draft order limits, the three sites identified as follows:
	1.1.6 Requirement 14A in the draft DCO (Doc Ref. 3.1(E)) prevents clearance within the SSSI until the Fen Meadow Plan has been submitted to and approved by East Suffolk Council and Suffolk County Council, in consultation with West Suffolk Council, and...
	1.1.7 The Fen Meadow Strategy [Section 2.9D of AS-209] defined a series of three reports, which will lead to the establishment of the Fen Meadow Plan, that will further define the approaches to maximise the extent of fen meadow habitats at the three s...
	1.1.8 SZC Co. will then implement the establishment of the fen meadow in accordance with the approach and implementation timetable set out in the Fen Meadow Plan.

	1.2 Status of the Fen Meadow Plan Draft 1
	1.2.1 This report is considered to provide sufficient detail to inform the Examining Authority, the Secretary of State and the other stakeholders as to the proposals at each site.
	1.2.2 The proposals presented herein have been informed by all data collected up to and including early July 2021.  In relation to hydrology this means that a substantive portion of the data for summer period has informed the proposals.  This is impor...

	1.3 Environmental Statement and Shadow Habitat Regulations Assessment
	1.3.1 The proposals described for each of the three locations will create some small scale and local changes to hydrology within the sites and there will be a need to undertake some shallow excavations.  Some protected species are present and other re...
	1.3.2 The impacts at the three sites related to the creation of fen meadow habitats were considered in Volume 2, Chapter 14 the ES  [AS-033] and Chapter 2 of the ES addendum [AS-181].  However, given the greater definition now available for the propos...
	1.3.3 The fen meadow proposals described in this plan will have no adverse effects on integrity for any European Site and there are no consequences in the context of the Habitats Regulations.  A note on the potential hydrological consequences on the A...

	1.4 Recreation of Fen Meadow Habitats
	1.4.1 Whilst the term fen meadow covers more than one botanical community in the National Vegetation Classification (NVC) (Wheeler, Shaw and Tanner, 2009, Ref. 2) the target community in the context of the loss at Sizewell Marshes is M22 Juncus subnod...
	1.4.2 To manipulate site conditions such that conditions are suitable for M22 development it is necessary to recognise the characteristics of the community including appropriate eco-hydrological conditions.  The characteristics of M22 have been descri...
	1.4.3 There is an extensive literature on fen meadow restoration in Europe - notably from the Netherlands, Poland and Germany.  Van Diggelen & Marrs (2003, Ref. 3) in particular have categorized four essential steps for conservation and restoration of...
	1.4.4 The Fen Meadow Strategy [Section 2.9D of AS-209] outlines the types of measure likely to be necessary to facilitate development of the compensatory habitat, as represented by the M22 Juncus subnodulosus – Cirsium palustre fen meadow community at...
	1.4.5 These techniques are deployed as relevant in the detailed proposals for each of the three sites set out in this report.
	1.4.6 Additionally, in accordance with the Wet Woodland Strategy [REP1-020], areas at Benhall and Pakenham have been identified for the delivery of wet woodland.  The required measures will be detailed in a separate plan but given that they are to be ...
	1.4.7 The Wet Woodland Strategy [REP1-020] was submitted into Examination at Deadline 1.  This requires the delivery of a total of 2.36ha of wet woodland across the two fen meadow sites at Benhall and Pakenham.  The principle of co-location of compens...

	1.5 Fen Meadow Establishment and Management Measures
	1.5.1 The detailed proposals provided in Sections 2 to 4 of this draft Fen Meadow Plan are focussed on the establishment phase which would be undertaken in ‘Year 1’ of the works as outlined in the Fen Meadow Strategy [Section 2.9D of AS-209].  These p...
	1.5.2 In subsequent periods (years 2-5 and 6-10), measures outlined focus on continued introduction of species (as detailed in Fen Meadow Strategy [Section 2.9D of AS-209]) and on-going management approaches.  These will need to remain flexible and be...

	1.6  Report structure
	1.6.1 There is a separate plan for the creation and establishment of fen meadow habitat at each site.  The report is structured as follows:


	2 Benhall
	2.1 Site Baseline
	a) Summary of investigations
	2.1.2 The investigations being undertaken at Benhall were summarised in the Fen Meadow Plan Report 1, with the study reports provided as appendices [REP3-051 and REP3-052].  The studies have mostly been completed, as detailed in Table 2.1 below.

	2.2 Environmental Setting
	2.2.1 The Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-052] summarised the findings of a series of baseline reports, provided as Appendices, that described the environmental setting of the Benhall site.  The majority of the baseline inf...
	2.2.2 Note that in 2019, two sites were identified, referred to as Site 10 (to the north) and Site 11 (to the south) and there was a gap between them.  Subsequently, the site boundaries were revised to combine these sites and include the small parcel ...
	a) Summary of Ecological Setting from Benhall Ecology Baseline report [REP3-051]

	2.2.3 There are no statutory designated sites of nature conservation value within the Benhall site boundary. However, a compartment of Manor Farm County Wildlife Site (CWS) is located within the red line, and a further compartment is located adjacent ...
	2.2.4 Coastal and floodplain grazing marsh, deciduous woodland and lowland meadows priority habitats are mapped in MAGIC as occurring on Site.
	2.2.5 The site comprises poor semi-improved grassland, inundation vegetation, broadleaved wet woodland, scattered trees, flowing water, with fields divided either by hedges or ditches.
	2.2.6 The habitats present on site were broadly categorised, during the NVC survey, as Floodplain and toe slope grasslands (of which three communities, including two rush pasture communities, supported suites of groundwater influenced and typical floo...
	2.2.7 Giant hogweed and Himalayan balsam were present along the banks of the River Fromus. A small patch of giant hogweed was also noted within the Site.
	2.2.8 No sign of otter presence was recorded on site, although the river and some of the wet ditches provide suitable habitat, and there is an otter record nearby.
	2.2.9 Four of the 18 transects surveyed provided optimal aquatic habitat for water voles, with a further two meeting most of the noted habitat requirements but holding less water, and eleven containing relatively shallow water. Water vole presence was...
	2.2.10 The aquatic invertebrate fauna of the Benhall site comprises predominantly common and local species.

	2.3 Site Conceptual Model
	2.3.1 The initial site conceptual model is presented in the hydrogeological report (Appendix D of the Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-052]). This section builds on the assessment provided in the conclusions of that report a...
	2.3.2 The Benhall site covers an area of 12.9 ha. The surface elevation across much of the northern compartment is relatively flat, generally between 3.8 and 4.0 mAOD (see LIDAR plots in Appendix A). At the margins of the site the land surface rises t...
	2.3.3 The River Fromus forms the eastern boundary of the Site and flows from north to south.
	2.3.4 The bedrock geology at the site is Crag sands (c.10-20m thick) overlying London Clay of the Thames Group. The combined thickness of the Thames Group and Lambeth Group in this locality is thought be c. 25-30 metres in this locality. The Lambeth G...
	2.3.5 Alluvial deposits of clay, silt, sand and gravel directly overlie the Crag at the Benhall site and borehole logs indicate that they increase in thickness from around 7.7m in the south to >10m in the north of the Site. Head deposits of clay, silt...
	2.3.6 The Site is split in two at the boundary of the northern and central compartments by an ordinary watercourse named 'The Canal' which originates to the west of the A12 road. The Canal passes at right angle past two sides of the Benhall Sewage Tre...
	2.3.7 On-site observations suggest that the Canal diverges to the north-east of the STW (downstream of the discharge point) and some water flows into the ditch network which flows northwards towards GB04.
	2.3.8 The Benhall site contains a network of land drainage ditches which discharge to the River Fromus at three locations.
	2.3.9 There is a licenced surface water abstraction from the River Fromus on the Site boundary (AN/035/0004/017), although this is toward the downstream end of the site away from the potential Fen Meadow areas.
	2.3.10 Topographic surveys initially indicated that water levels coming on to the site from the west via the Canal are around 3.9 mAOD and on-site drainage ditches generally between 3.5 and 3.8 mAOD (November 2020). Ditch water levels are slightly low...
	2.3.11 The ditches in the northern compartment are monitored by GB03, 04 and 05 (Figure 1.1 in Appendix A). The STW discharge is upstream of GB03. A plot of the water levels at the three gaugeboards and the groundwater level in the superficial deposit...
	2.3.12 At the boundary of the southern and central compartments, the surface water levels are recorded by GB02. The water levels here show no decline in spring despite a drop in the nearby superficial deposits recorded in April and June (BHALL_1002_s ...
	2.3.1 The monitored data available at GB01 suggests that water levels in this ditch are lower than the other watercourses on site. The levels are also lower than the surrounding groundwater levels (shown in the 1102 piezometer and 1104 dipwell), furth...
	2.3.2 Development of peat has occurred in the northern and central compartments and peat is encountered between 0.4 and 2.5 m below ground surface. The borehole logs indicate a peat thickness of up to 4 m thick in places (Piezometer BHALL_1001_d) with...
	2.3.3 The soil core surveys carried out in April 2019 indicated that the initial water table was generally between 0.5m and 1m below ground level, rising to 0.4 and 0.1m below ground level at two locations after rest. The rising groundwater levels ind...
	2.3.4 The soil core surveys, drilling logs and topographic survey indicate that groundwater levels are in continuity with surface water levels in the on-site ditches. The River Fromus has a bed level of 2.8 mAOD and a water level of 3.51 mAOD at the n...
	2.3.5 There is a groundwater abstraction at Ham Farm (7/35/04/*G/0095) which is relatively close to (0.2km), and upgradient of, the Site and has the potential to impact groundwater levels on the Site. The impact is likely to be minimal due to the rela...
	2.3.6 The groundwater level plots shown in the monitoring note in Appendix A show that the groundwater levels to the north (1001_s, 1002_s, 1003_s) and in the centre (1101_s and 1103_s) of the site in the superficial deposits present a similar pattern...
	2.3.7 To the very south of the Site, there is less response to the dry April period in the superficial deposits (1102_s and 1104_s) with a flatter groundwater level hydrograph for these two locations (Figure A3 in Appendix A).
	2.3.8 Some of the superficial deposit groundwater levels are showing groundwater levels above the ground level. Notably:
	2.3.9 There is an artesian groundwater level response in two of the Crag boreholes. The groundwater levels at 1101_d is above ground level for most of the monitored data series and at 1102_d the groundwater level goes above ground level periodically (...
	2.3.10 The piezometer at 1001 (BHALL_1001_s for superficial deposits, BHALL_1001_d for Crag deposits) shows that the Crag groundwater levels increased slowly over the winter and have now remained static (~3.65 to 3.75 mAOD) since February Figure A2 in...
	2.3.11 It is evident in the 1102 piezometer in the shallow and deep wells (1102_s and 1102_d respectively) that the timing and amplitude of the groundwater fluctuations align very well between the two geological strata (Figure A4 and A5 in Appendix A)...
	2.3.12 Slightly further north at 1101_s and 1101_d the results for the shallow (superficial) and deep (Crag) boreholes respectively show that the magnitude and timing of the fluctuations align well (Figure A4 and A5 in Appendix A), with the levels mar...
	2.3.13 The lowest groundwater level and therefore maximum depth to water in the superficial deposits is listed in Table 2.2.
	* negative depth to water table shows where groundwater levels are above ground level.
	2.3.14 The groundwater and surface water data shows that the northern compartment of the Site demonstrate two slightly different hydrologic responses:
	2.3.15 There is some water quality data available for the Site, with more sampling planned over 2021. The data so far show the following:

	2.4 Suitability of the site for fen meadow creation
	2.4.1 The Benhall site is discussed as three compartments - north, central and south.
	a) Northern Compartment

	2.4.2 This compartment was identified in Wood, 2019 (Ref. 4 [APP-258]) as containing a primary locus for fen meadow in the south-western third (1.5ha) in which it was considered that there was good potential for water management to provide the necessa...
	2.4.3 In 2021 the potential for fen meadow creation in this compartment has been reviewed based on the available results of the detailed studies, and the measures to deliver the necessary conditions for fen meadow, assessed based on the points present...
	2.4.4 Based on the groundwater and surface water level data, and substrate type, it is concluded that it will be possible, by implementing measures detailed in Section 2.5, to provide groundwater influenced conditions in this northern area, potentiall...
	2.4.5 Water levels in the Canal, and River Fromus to the east, would not be controlled to support these proposals.  This is not required under the proposals and could lead to off-site impacts.
	a) Central Area of the Site

	2.4.6 The southern two thirds of this compartment were identified in Wood, 2019 (Ref. 4 [APP-258]) as containing a primary locus for fen meadow (0.5ha) as the area adjacent to the western ditch already contained some fen meadow species.  This primary ...
	2.4.7 Note that the northern third of the compartment was not assessed in Wood, 2019 (Ref 4. [APP-258]) and was included subsequently when the boundary was re-drafted.
	2.4.8 In 2021 the potential for fen meadow creation in this compartment has been reviewed based on the available results of the detailed studies, and the measures to deliver the necessary conditions for fen meadow, assessed based on the points present...
	2.4.9 Based on the groundwater and surface water level data, and substrate type, it is concluded that it will be possible, by implementing measures detailed in Section 2.5, to provide groundwater influenced conditions in this central area, potentially...
	2.4.10 Water levels in the western boundary ditch, and River Fromus to the east, would not be controlled to support these proposals.  This is not required under the proposals and could lead to off-site impacts.
	c) Southern Compartment

	2.4.11 This compartment was identified in Wood, 2019 (Ref. 4 [APP-258]) as containing a potential additional area for fen meadow (0.7ha). The location of this area served to focus the detailed hydrological studies now on-going.
	2.4.12 In 2021 the potential for fen meadow creation in this compartment has been reviewed based on the available results of the detailed studies, and the measures to deliver the necessary conditions for fen meadow, assessed based on the points presen...
	2.4.13 Based on review of the data available, it is concluded that the potential area that could be made suitable for fen meadow would be too restricted to be viable and fen meadow is not proposed in this compartment.  It is, therefore, excluded from ...

	2.5 Proposed layout and features
	a) Proposed layout – Northern Compartment
	2.5.2 For the northern compartment the key aim of the proposals is to exert control over the drainage ditch network, reducing drainage from the compartment and sculpt the ground to increase the groundwater influence at the surface.
	2.5.3 Exerting control over the drainage ditch network will support groundwater levels in the shallow deposits such that they are maintained at, or just above, ground level (target approximately 3.85m AOD).
	2.5.4 The ground surface either side of the central (north-south oriented) drain will be sculpted to create a matrix of terrestrial, wetland and shallow open water habitat niches to maximise the potential for target species to colonise.  It is anticip...
	2.5.5 Natural colonisation, from the nearby fen meadow habitat on the Manor Farm Meadows County Wildlife Site (CWS), will form a component of the habitat development.  However, green hay transfer, from Sizewell Marshes SSSI, or another nearby fen mead...
	2.5.6 M22 species introduction will also occur through translocation of turves from the area of M22 being lost at Sizewell Marshes to within the areas identified for creation of a habitat matrix.  This approach has the added benefit of providing the a...
	2.5.7 An area for wet woodland creation (0.6ha) has also been identified at Benhall.  The approach to creation of this habitat is set out in the Wet Woodland Strategy [REP1-020].
	2.5.8 Site proposals are indicated on Figure 2.1.
	i. Physical measures in northern compartment

	2.5.9 Physical measures proposed to be implemented in the northern compartment are:
	b) Proposed layout – Central Compartment

	2.5.10 The key aim of the proposals is to sculpt the ground surface to increase the groundwater influence at the surface and create a matrix of terrestrial, wetland and shallow open water habitat niches to maximise the potential for target species to ...
	2.5.11 Natural colonisation, from the nearby fen meadow habitat on the Manor Farm Meadows CWS, will form a component of the habitat development.  However, green hay transfer, from Sizewell Marshes SSSI, or another nearby fen meadow source, to the scul...
	2.5.12 M22 species introduction will also occur through translocation of turves from the area of M22 being lost at Sizewell Marshes to within the areas identified for creation of a habitat matrix.  This approach has the added benefit of providing the ...
	2.5.13 Site proposals are indicated on Figure 2.1.
	i. Physical measures in central compartment

	2.5.14 Physical measures proposed to be implemented in the central compartment are:
	a) Habitat creation works

	2.5.15 A temporary site compound will be established and access routes marked for the habitat creation works.  Indicative locations for site compound and access routes, and notes on accessibility, are provided in Figure 2.2.  Of particular note is tha...
	2.5.16 Arisings will be removed from the floodplain, off-site.
	2.5.17 The establishment works described above would be undertaken in late spring/summer, avoiding periods with the highest risk of surface inundation and the highest water tables that result in soft ground.
	2.5.18 Working areas will be subject to ecological walkovers to confirm and update ecological constraints.  Works to ditch banks will be micro-sited to avoid effects on water voles. A Protected Species Licence would be sought in the event that one is ...
	2.5.19 Activities will be controlled via measures in the the Code of Construction Practice [REP5-078].

	2.6 Conservation management
	2.6.1 Management measures during the establishment period (Year 1)  and in Years 2-5 and 6-10 are summarised below.
	a) Management units

	2.6.2 Stock proof fence will be used to control stock access to areas of created habitat in both the Northern and Central compartments, particularly during the sensitive establishment phase in Year 1, and potentially beyond, during years 2-5, dependin...
	2.6.3 Management of areas outside the fen meadow creation areas/fence lines will comprise taking a hay crop, followed by aftermath grazing.
	b) Fen Meadow Establishment period (Year 1)

	2.6.4 Hay transfer would be achieved within a few hours of harvesting, with green hay spread thinly and evenly in the receptor areas on bare ground. Seed-drop from the strewn hay would be completed within 1-3 weeks.  Seed should be pressed into the gr...
	2.6.5 Where germination is sub-optimal, subsequent hay-transfer during August-September would be undertaken.
	2.6.6 Following hay-transfer, colonization of the receptor areas by perennial weeds and/or slug populations would be monitored and, if required, treated appropriately to protect the new seedlings.
	2.6.7 In the period after hay-transfer (July-November and again in the early part of the following growing season) germination would be favoured by maintaining a short sward.
	2.6.8 During and following the first growing season, further introductions of green hay – or of collected propagules of target species – would be undertaken as appropriate.
	2.6.9 Subject to programme considerations, translocation of turves from the area of M22 being lost at Sizewell Marshes to the Benhall site will take place within a few hours to minimise the potential for drying prior to placement.  The turves will be ...
	2.6.10 The water control structure in the northern compartment will require adjustment as appropriate, based on monitoring, to deliver the target water level conditions for fen meadow habitat.
	c) Fen Meadow Management – Years 2-5 and 6-10

	2.6.11 In the first spring after initial hay transfer cutting, or grazing where ground conditions allow, may be required to avoid seedlings being shaded out.
	2.6.12 Any perennial weeds that colonise would be controlled by spot treatment with herbicide and, as in Year 1, slug populations controlled as required.
	2.6.13 From Year 3 onwards, the receptor areas will be managed as hay meadows and therefore should be cut late (for example, after mid July), with swath turning or tedding undertaken to assist seed shedding. The cutting date would be matched to that o...
	2.6.14 There will be no use of inorganic fertilisers or widespread application of herbicides.
	2.6.15 The water control structure in the northern compartment will require adjustment as appropriate, based on monitoring, to deliver the target water level conditions for fen meadow habitat.

	2.7 Monitoring
	2.7.1 The effects on ground and surface water levels, and surface wetness, would be monitored for effectiveness using existing installations and observation.
	2.7.2 An annual botanical assessment of the establishment of species in the area will be undertaken, including assessment of the presence of phreatophyte species characteristic of M22.  Note that some of the introduced species may take several years t...
	2.7.3 Management of the water levels and habitats developing on site will be amended as required based on the monitoring results.

	2.8 Area of Potential Fen Meadow
	2.8.1 The initial primary loci and potential additional areas for fen meadow provided in Wood, 2019 (Ref. 4 [APP-258] were used to focus the detailed hydrological studies.  Based on the data now available it is considered that implementing the propose...
	2.8.2 An additional area of 0.6ha has also been identified for inclusion of wet woodland in the northern compartment.


	3 Halesworth
	3.1 Site Baseline
	a) Summary of investigations
	3.1.2 The investigations being undertaken at Halesworth were summarised in the Fen Meadow Plan Report 1, with the study reports provided as appendices [REP3-051 and REP3-052].  The studies have mostly been completed, as detailed in Table 3.1 below.

	3.2 Environmental Setting
	3.2.1 The Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-052] summarised the findings of a series of baseline reports, provided as Appendices, that described the environmental setting of the Halesworth site.  The majority of the baseline ...
	a) Summary of Ecological Setting from Halesworth Ecology Baseline report [REP3-051]

	3.2.2 There are no statutory, or non-statutory, designated sites of nature conservation value within the Site or immediately adjacent to it.
	3.2.3 Coastal and floodplain grazing marsh priority habitats are mapped in MAGIC as occurring on Site.  There are no areas of existing fen meadow habitat nearby.
	3.2.4 The site comprises a mix of semi-improved neutral grassland (most of it marshy), with scrub, scattered broadleaved trees, a defunct species-poor hedge, flowing and standing water.
	3.2.5 Four distinct grassland-types were recorded during the NVC survey.  An area of rush pasture flanking the catch-dyke contained species indicating groundwater influence.
	3.2.6 No sign of otter presence was recorded on site.
	3.2.7 A number of ditches provided optimal water vole habitat and water vole presence was located on seven of the surveyed transects (3 different ditches) in the summer, although no presence was recorded in the autumn hen water levels were high.
	3.2.8 The aquatic invertebrate fauna of the Halesworth site comprises predominantly common and local species.

	3.3 Site Conceptual Model
	3.3.1 The initial site conceptual model is presented in the hydrogeological report (Appendix F of the Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-052]). This section builds on the assessment provided in the conclusions of that report a...
	3.3.2 The surface elevation slopes gently from northwest to southeast towards the Walpole River, which is a main river that flows north-easterly. Ground elevations are highest in the northwest at 7.5-8.25 mAOD, flattening out to between 6.6-7 mAOD acr...
	3.3.3 The site contains a network of land drainage ditches, most of which feed into a main catch-dyke.
	3.3.4 Surface drainage from Blyth Road industrial estate is culverted beneath the catch-dyke but discharges to an open ditch and is conveyed along the lower part of the site before discharge to the Walpole River via a second culvert.
	3.3.5 Topographic surveys initially indicate that water levels in the catch-dyke and attached drainage ditches are between 6.4 and 6.5 mAOD (November 2020). The Blyth Road drainage channel (W6) recorded a water level of 5.69 mAOD during the survey vis...
	3.3.6 The bedrock geology at the site is Crag sands (c.21-26m thick) overlying London Clay. Although the Site is near the feather edge of the London Clay it is recorded to have a >10m thickness at the deeper on site borehole. The London Clay overlies ...
	3.3.7 Development of peat has occurred on the southern side of the catch-dyke and is encountered between 0.4 and 0.7 m bgl with a thickness of 1.1m at borehole HAL_2803_d. Soil cores show that a silty clay layer is often present above the Peat and is ...
	3.3.8 The soil core survey (Wood, 2019, Ref 3. [APP-258]) indicated that groundwater levels were within the Peat (often below its upper surface) between 0.45 and 0.9 m bgl. The October 2020 drilling programme, which occurred during a relatively wet fe...
	3.3.9 Groundwater in the deeper Crag sands is under positive hydrostatic pressure, resulting in slightly artesian conditions at piezometer HAL_2803_d (Figure A1 in Appendix B). This indicates the presence of semi-confining clay layers within the Crag.
	3.3.10 Groundwater levels at HAL-2802_s and HAL-2802_d show that the Crag and superficial deposits demonstrate the same magnitude and timing of fluctuations therefore in hydraulic continuity here (Figure A2 in Appendix B). The peaks generally correlat...
	3.3.11 To the north-east, the superficial deposit groundwater levels exhibit a similar response in HAL-2802_s to those at the centre of the site (Figure A2 in Appendix B). Whilst the surface water levels at GB01 on site decrease during the dry April, ...
	3.3.12 Groundwater levels recorded in the monitoring installations in the superficial deposits drop to between 6 and 6.2 mAOD (Figure A2 in Appendix B).
	3.3.13 The soil core surveys, drilling logs and topographic survey indicate that groundwater levels are in continuity with surface water levels in the on-site ditches. The catch-dyke intercepts groundwater flow from the northwest. Beyond the catch-dyk...
	3.3.14 There are two significant groundwater abstractions licences for public water supply from six boreholes within 1.2km of the Halesworth site. These abstractions are sourced from the Chalk aquifer and their potential impact on near surface groundw...
	3.3.15 The Halesworth STW discharges to the Walpole River approximately 50m downstream of the Site.  The licensed discharge volume is 3.553 Ml/d. Flow is not gauged in the Walpole River. The closest permanent flow gauging station is located on the Riv...
	3.3.16 The spot flow data for the site shows very limited surface water flows within the onsite drainage channels (Table 4.1 in Appendix B).
	3.3.17 There is some water quality data available for the site, with more sampling planned over 2021 and 2022. The data available to date shows the following:
	 Nitrate concentrations are very low across the site. Where nitrate is present above the limit of detection it is in the deeper Crag deposits and Walpole River.
	 Phosphate concentrations are below the level of detection across the site.

	3.4 Suitability of the site for fen meadow creation
	3.4.1 The site was identified in Wood, 2019 (Ref. 4 [APP-258]) as containing a primary locus for fen meadow (1.2ha) spanning the catch-dyke (the west-east aligned ditch that is the main drainage pathway for the site) where the vegetation indicates gro...
	3.4.2 In 2021 the potential for fen meadow creation in this compartment has been reviewed based on the available results of the detailed studies, and the measures to deliver the necessary conditions for fen meadow, assessed based on the points present...
	3.4.3 Based on the groundwater and surface water level data, substrate type, and vegetation indicators it is concluded that it will be possible, by implementing measures detailed in Section 3.5, to provide groundwater influenced conditions in the area...
	3.4.4 Water levels in the River Walpole would not be controlled to support these proposals.  This is not required under the proposals and could lead to off-site impacts.

	3.5 Proposed layout and features
	3.5.1 The key aim of the proposals is to exert control over the drainage ditch network, with the effect of raising the base surface water level and supporting the groundwater levels in the shallow deposits, reducing drainage from the site and sculptin...
	3.5.2 The target catch dyke water level would be 6.6-6.7m AOD.
	3.5.3 To the north of the catch dyke ground levels rise towards the northern site boundary (the northern bank level varying from 6.8-7.1m AOD and rising northwards).  Therefore, whilst groundwater at the surface will be unlikely to occur, additional s...
	3.5.4 Removal of a bund of recently placed arisings from the northern bank of the catch-dyke, will also facilitate a reduction in the ground level by a few centimetres to increase the potential for fen meadow species in this mildly flushed area.
	3.5.5 Ground levels to the south of the dyke are lower (the southern bank level varying from 6.6 (at the extreme eastern end) - 6.8m AOD.  Raising the dyke water level is expected to support shallow groundwater levels such that groundwater may occur a...
	3.5.6 The ground surface to the south of the dyke, between the existing ditches, will be sculpted to create a matrix of terrestrial, wetland and shallow open water habitat niches to maximise the potential for target species to colonise.  It is anticip...
	3.5.7 The three westernmost ditches on site are blind ended and hence retain water. However, the ditch that conveys the industrial estate drainage, and which is likely also draining the near surface deposits, would be infilled and the drainage dischar...
	3.5.8 There is no adjacent seed source for natural colonisation.  Therefore, green hay transfer, from Sizewell Marshes SSSI, or another nearby fen meadow source, to the sculpted areas in mid-summer will assist with species introduction.  Application t...
	3.5.9 M22 species introduction will also occur through translocation of turves from the area of M22 being lost at Sizewell Marshes to within the areas identified for creation of a habitat matrix.  This approach has the added benefit of providing the a...
	3.5.10 Site proposals are indicated on Figure 3.1.  No wet woodland is proposed at this site.
	a) Physical measures

	3.5.11 Physical measures proposed to be implemented on site are:
	b) Habitat creation works

	3.5.12 A temporary site compound will be established and access routes marked for the habitat creation works.  Indicative locations for site compound and access routes, and notes on accessibility, are provided in Figure 3.2.
	3.5.13 Arisings will be used to infill the ditch and/or removed from the floodplain, off-site.
	3.5.14 The establishment works described above would be undertaken in late spring/summer, avoiding periods with the highest risk of surface inundation and the highest water tables that result in soft ground.
	3.5.15 Working areas will be subject to ecological walkovers to confirm and update ecological constraints.  Works to ditch banks will be micro-sited to avoid effects on water voles. A Protected Species Licence would be sought in the event that one is ...
	3.5.16 Activities will be controlled via implementation of measures in the Code of Construction Practice [REP5-078].

	3.6 Conservation management
	3.6.1 Management measures during the establishment period (Year 1)  and in Years 2-5 and 6-10 are summarised below.
	a) Management units

	3.6.2 Stock proof fence will be used to control stock access to areas of created habitat, particularly during the sensitive establishment phase in Year 1, and potentially beyond, during years 2-5, depending upon ground conditions.  Proposed fence line...
	3.6.3 Management of areas outside the fen meadow creation areas/fence lines will comprise taking a hay crop, followed by aftermath grazing.
	b) Fen Meadow Establishment period (Year 1)

	3.6.4 As described for Benhall.
	c) Fen Meadow Management – Years 2-5 and 6-10

	3.6.5 As described for Benhall.

	3.7 Monitoring
	3.7.1 The effects on ground and surface water levels, and surface wetness, would be monitored for effectiveness using existing installations and observation.
	3.7.2 An annual botanical assessment of the establishment of species in the area will be undertaken, including assessment of the presence of phreatophyte species characteristic of M22.  Note however that some of the introduced species may take several...
	3.7.3 Management of the water levels and habitats developing on site will be amended as required based on the monitoring results.

	3.8 Area of Potential Fen Meadow
	3.8.1 The initial primary loci and potential additional areas for fen meadow provided in Wood, 2019 (Ref. 4 [APP-258] were used to focus the detailed hydrological studies.  Based on the data now available it is considered that implementing the propose...


	4 Pakenham
	4.1 Site Baseline
	a) Summary of investigations
	4.1.2 The investigations being undertaken at Pakenham were summarised in Fen Meadow Plan Report 1, with the study reports available at the time provided as appendices [REP3-051 and REP3-052].  Since the Fen Meadow Plan Report 1 [REP3-051 and REP3-052]...

	4.2 Environmental Setting
	4.2.1 The Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-052] summarised the findings of a series of baseline reports, provided as Appendices, that described the environmental setting of the Pakenham site.  The majority of the baseline in...
	4.2.2 Further hydrological monitoring data are also now available and the Water Monitoring Summary – Pakenham Site 54, April 2021, has been updated with data to July 2021 (Appendix D).  The updated data have also been further interpreted to update the...
	a) Summary of Ecological Setting from Pakenham Ecology Baseline report [REP3-051]

	4.2.3 There are no statutory, or non-statutory, designated sites of nature conservation value within the Site.  However, Pakenham Meadows SSSI is located adjacent to the Site, to the east of Pakenham Stream, and Pakenham Fen Meadows County Wildlife Si...
	4.2.4 Coastal and floodplain grazing marsh and deciduous woodland priority habitats are mapped in MAGIC as occurring on Site.
	4.2.5 The site comprises a mix of grassland (some of it marshy), semi-improved and improved grassland, broadleaved wet woodland, swamp, standing water and running water, with fields divided either by hedges or ditches.
	b) Pakenham Site 54 Ecology Baseline (NVC and water vole/otter survey) (Appendix C)
	i. National Vegetation Classification (NVC) survey


	4.2.6 The NVC survey identified vegetation-types from six phytosociological groups within and on the margin of the floodplain. These vegetation types are assigned to the following NVC communities:
	Fen meadow
	Rush pasture
	Inundation grassland
	Floodplain grassland
	Valley footslope grasslands
	Fertile reed-fen
	Poplar woodland
	4.2.7 The grassland habitats present qualify as coastal and floodplain grazing marsh, whilst the woodland qualifies as deciduous woodland, both of which are habitats of principal importance listed under Section 41 (S41) of the Natural Environment and ...
	ii. Otter and water vole survey

	4.2.8 The Site contains suitable habitat and conditions to support both water vole and otter.
	4.2.9 During the presence/absence survey, two water vole latrines were located (one on each of two ditches), as were two feeding stations (both on the same ditch) and small mammal runs on four ditches.  No water vole burrows were identified however it...
	4.2.10 A number of otter spraints were recorded, all from the Pakenham Stream.  No signs of otter presence were recorded from ditches on site.

	4.3 Site Conceptual Model
	4.3.1 The initial site conceptual model is presented in the hydrogeological report (Appendix H of the Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-052]). This section builds on the assessment provided in the conclusions of that report a...
	4.3.2 The Pakenham Site covers the valley floor of the Pakenham Stream. The bedrock geology underlying the Site is Chalk.  The chalk is overlain by superficial deposits of varying thicknesses; the most dominant is Peat, but there are also river terrac...
	4.3.3 Development of peat has occurred at the site and is encountered between 0.1 and 0.6 m bgl with a thickness of up to 2.9 m at borehole PAK-HA-2. Soil cores show that where present the peat is between 30 and 110 cm thick. Most cores exhibited the ...
	4.3.4 The highest ground is to the west of the Site with elevations to over 32.5 mAOD. The catchment topography generally slopes towards the Pakenham Stream to the east, however, LiDAR data for the site shows that the central ditch which bisects the s...
	4.3.5 The Pakenham site contains a network of land drainage ditches. The main ditch across the site runs from south to north parallel with the Pakenham Stream.  This central ditch is bisected by a second west-east primary ditch; both ditches appear to...
	4.3.6 Data obtained from the topographic surveys initially indicate that water level in the Pakenham Stream is around 31.1 mAOD. The lowest elevation of the channel bed on the short Pakenham Stream reach accessible during the topographic survey (water...
	4.3.7 Site visits have identified a breach in the Pakenham Stream bank where the stream crosses over the west-east ditch, which is culverted at this location. The flow, from east to west, in to the site in this ditch, and subsequently in to the centra...
	4.3.8 The topographic survey indicated initially that water level in the central ditch is around 30.4 mAOD. The lowest channel elevation recorded in the topographic survey was 28.6 mAOD. Groundwater levels across the site recorded at between around 29...
	4.3.9 Regionally, groundwater flow in the chalk is towards the Little Ouse but is considered to deflect towards the Pakenham Stream locally and to the north-east regionally. Chalk groundwater levels are generally considered to be at between 32 mAOD an...
	4.3.10 The water levels in the chalk borehole monitored on Site (BH-2_d, ) shows that the piezometric surface of the Chalk is higher than ground level at between 33.25 mAOD in early spring (29th March 2021) and 32.4 mAOD by summer 2021 (12th July 2021...
	4.3.11 In the centre of the site, the central ditch has a water level around 30.4 mAOD (as monitored by GB01 and GB03, Figure A3 in Appendix D). There are no significant fluctuations in the observed data. The land to the east of the central ditch is m...
	4.3.12 The ditch to the north-west of the central ditch has a higher water level (GB02) at 31.4 mAOD, most likely a function of the higher topography to the west of the site. The base of the ditch at GB02 is approximately 1.3 mAOD above the base of th...
	4.3.13 The water levels in the near surface dipwells (PAK-HA-1 to PAK-HA-6) all show a similar hydrogeologic response (Figure A3 in Appendix D).
	4.3.14 It is noted that the groundwater levels observed are generally similar between the central ditch (GB01 and GB03) and the surrounding boreholes closest to the ditch (HA-3, HA-4 and HA-6) and that groundwater levels here are close to ground level...
	4.3.15 Groundwater levels in PAK-HA-2 are significantly below ground level (~1- 1.5m) (Figure B14 in Appendix D) and this is repeated in the soil core sample (Core 1) which shows no obvious water table to 1.25m bgl. Similar depth to water, and corresp...
	4.3.16 To the north of the Site, the water levels in PAK-HA-1, PAK-HA-2 and PAK-HA-3 show a similar water level trend (Figure A3 in Appendix D). PAK-HA-3 has a higher absolute level than the other two boreholes.
	4.3.17 The surface water levels in the GB02 and GB04 are higher than the main central ditch, which is in part a function of the topography which is higher at these two locations. Water will therefore drain towards the central ditch and ultimately flow...
	4.3.18 The groundwater level response in PAK-BH-1 shows less pronounced fluctuations in the groundwater levels. BH-1 measures the groundwater conditions in the buried valley, and close to the surface water abstraction. BH1 is not considered to be in h...
	4.3.19 The lowest groundwater level and therefore maximum depth to water in the superficial deposits is listed in Table 4.2 below.
	4.3.20 Anecdotal evidence suggests that the ground around HA-1 (current Fen Meadow) is damp underfoot. The groundwater data do not show this, which implies that there is locally perched water table here which is currently not being measured, potential...
	4.3.21 Two surface water abstraction points, from one abstraction licence, are located on the ditches on site.  One further abstraction, which abstracts during the winter, is located on the Pakenham Stream adjacent to the site and piped to the west un...
	4.3.22 The soil cores also showed little in terms of water. It is likely that the historical water table relates to the zones of sapric peat or, in Core 9, where manganiferous streaks were proved. It is also evident that where peat is at the ground su...
	4.3.23 The water quality data available to date shows the following:

	4.4 Suitability of the site for fen meadow creation
	4.4.1 The Pakenham site is discussed as two compartments, north and south.
	a) Northern Compartment

	4.4.2 This compartment was identified in Wood, 2019 (Ref. 4 [APP-258]) as containing two areas of primary locus for fen meadow (totalling 3.2ha), one incorporating the western slope of the site to the west of the central drain, and the other around th...
	4.4.3 However, in 2021, the NVC survey identified that the northern primary locus, which sits to the north of existing fen meadow vegetation, is also fen meadow.  Therefore no measures to create fen meadow are required in this part of the compartment....
	4.4.4 Based on the data available, the substrate type is appropriate and, with implementation of the measures detailed in Section 4.5, it is considered that it will be possible to deliver groundwater influenced surface conditions in this compartment, ...
	b) Southern Compartment

	4.4.5 This compartment was identified in Wood, 2019 (Ref. 4 [APP-258]) as containing an arrow shaped area of primary locus for fen meadow bordering the wet woodland at the southern end of the site (1.7ha). An area of fen meadow habitat is located imme...
	4.4.6 In 2021, the potential for fen meadow creation in this compartment has been reviewed based on the available results of the detailed studies, and the measures to deliver the necessary conditions for fen meadow, assessed based on the points presen...
	4.4.7 In respect of the suitability for fen meadow in the area to the north and upslope of the woodland:
	4.4.8 In respect of the suitability for fen meadow in the area to the east of the woodland:
	4.4.9 As for the northern compartment, based on the data available, the substrate type is appropriate and, with implementation of the measures detailed in Section 4.5, it is considered that it will be possible to deliver groundwater influenced surface...

	4.5 Initial proposed layout and features
	a) Proposed layout (Northern compartment)
	4.5.2 The key aim is to achieve groundwater influence at the surface by lowering the surface and reducing the contribution from surface water in the area between the central ditch and Pakenham Stream, and also to the west of the central ditch.
	4.5.3 There will be no control of surface water levels in the drainage ditch network.
	4.5.4 The ground surface between the central ditch and the Pakenham Stream, and also immediately to the west of the central ditch, will be sculpted to create a matrix of terrestrial, wetland and shallow open water habitat niches to maximise the potent...
	4.5.5 There is a nearby seed source from adjacent areas of non-designated fen meadow habitats within the wider site which will support natural colonisation.  However, to assist the colonisation process, green hay from on site or, with permission from ...
	4.5.6 Site proposals are indicated on Figure 4.1.
	i. Physical measures

	4.5.7 Physical measures proposed to be implemented in the northern compartment are:
	4.5.8 Although not physical measures it is noted that:
	b) Proposed layout (Southern compartment)

	4.5.9 The key aim is to achieve groundwater influence at the surface by lowering the surface, sculpting the land to create a habitat matrix.  Given the presence of marl in this area to the east in particular it is proposed that the matrix removes a gr...
	4.5.10 The approach to establishing fen meadow species in sculpted areas will be the same in the southern compartment as in the northern compartment.
	4.5.11 An area for wet woodland creation (1.76 ha) has also been identified at Pakenham in this compartment.  The approach to creation of this habitat is set out in the Wet Woodland Strategy [REP1-020].
	4.5.12 Site proposals are indicated on Figure 4.1.
	i. Physical measures

	4.5.13 Physical measures proposed to be implemented in the southern compartment are:
	c) Habitat creation works

	4.5.14 A temporary site compound will be established and access routes marked for the habitat creation works.  Indicative locations for site compound and access routes, and notes on accessibility, are provided in Figure 4.2.  The site compound and acc...
	4.5.15 Arisings will be removed from the floodplain, off-site.
	4.5.16 Works would take place in late spring/summer, avoiding periods with the highest risk of surface inundation and the highest water tables that result in soft ground.
	4.5.17 Working areas will be subject to ecological walkovers to confirm and update ecological constraints.  Works to ditch banks will be micro-sited to avoid effects on water voles and otters.  A Protected Species Licence would be sought in the event ...
	4.5.18 Activities will be controlled via implementation of measures in the Code of Construction Practice [REP5-078].

	4.6 Conservation management
	4.6.1 Management measures during the establishment period (Year 1) and in Years 2-5 and 6-10 are summarised below.
	a) Management units

	4.6.2 Stock proof fence will be used to control stock access to areas of created habitat, particularly during the sensitive establishment phase in Year 1, and potentially beyond, during years 2-5, depending upon ground conditions.  Proposed fence line...
	4.6.3 Management of areas outside the fen meadow creation areas / fence lines will comprise taking a hay crop, followed by aftermath grazing.
	b) Fen Meadow Establishment period (Year 1)

	4.6.4 Hay transfer would be achieved within a few hours of harvesting, with green hay spread thinly and evenly in the receptor areas on bare ground. Seed-drop from the strewn hay would be completed within 1-3 weeks.  Seed should be pressed into the gr...
	4.6.5 Where germination is sub-optimal, subsequent hay-transfer during August-September would be undertaken.
	4.6.6 Following hay-transfer, colonization of the receptor areas by perennial weeds and/or slug populations would be monitored and, if required, treated appropriately to protect the new seedlings.
	4.6.7 In the period after hay-transfer (July-November and again in the early part of the following growing season) germination would be favoured by maintaining a short sward.
	4.6.8 During and following the first growing season, further introductions of green hay – or of collected propagules of target species – would be undertaken as appropriate.
	c) Fen Meadow Management – Years 2-5 and 6-10

	4.6.9 In the first spring after initial hay transfer cutting, or grazing where ground conditions allow, may be required to avoid seedlings being shaded out.
	4.6.10 Any perennial weeds that colonise would be controlled by spot treatment with herbicide and, as in Year 1, slug populations controlled as required.
	4.6.11 From Year 3 onwards, the receptor areas will be managed as hay meadows and therefore should be cut late (for example, after mid July), with swath turning or tedding undertaken to assist seed shedding. The cutting date would be matched to that o...
	4.6.12 There will be no use of inorganic fertilisers or widespread application of herbicides.

	4.7 Monitoring
	4.7.1 The effects on ground and surface water levels, and surface wetness, would be monitored for effectiveness using existing installations and observation.
	4.7.2 An annual botanical assessment of the establishment of species in the area will be undertaken, including assessment of the presence of phreatophyte species characteristic of M22.  Note however that some of the introduced species may take several...
	4.7.3 Management of the water levels and habitats developing on site will be amended as required based on the monitoring results.

	4.8 Area of Potential Fen Meadow
	4.8.1 The initial primary loci and potential additional areas for fen meadow provided in Wood, 2019 (Ref. 4 [APP-258] were used to focus the detailed hydrological studies.  Based on the data now available it is considered that implementing the propose...
	4.8.2 An additional area of 1.76 ha has also been identified for inclusion of wet woodland in the southern compartment.


	5 Summary
	5.1.1 Implementation of proposals in this Fen Meadow Plan Draft 1 are expected to deliver conditions that have the potential to support fen meadow species on each of the three sites.
	5.1.2 The proposals are intended result in elevated water levels and/or creation of a habitat matrix, creating the conditions for establishment of fen meadow habitat.
	5.1.3 The proposals are therefore anticipated to deliver conditions suitable to support fen meadow habitat across the site areas summarised below:
	5.1.4 In total therefore the plan could deliver up to 8.13 ha of fen meadow and 2.36 ha of wet woodland.
	5.1.5 The 8.13 ha area, across which conditions suitable to support fen meadow habitat are anticipated, exceeds the 4.14 to 4.5 ha stated in the Fen Meadow Strategy [Section 2.9D of AS-209] as revised by paragraph 1.1.4.
	5.1.6 Within any of the sites, it is not considered possible to set a single ground level that will deliver appropriate conditions for fen meadow year round allowing for a smaller area to be identified for fen meadow delivery, because of the uncertain...
	5.1.7 The proposals have been prepared with reference to the data available to the beginning of July 2021 and data collection is on-going at each site.  It remains possible therefore that future data may indicate the necessity to make minor adjustment...
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	1 Introduction
	1.1 Context
	1.1.1 The Sizewell C (SZC) proposals would lead to the permanent loss of approximately 0.46ha of 'fen meadow' habitat from the Sizewell Marshes   SSSI [Section 2.9D of AS-209]. This permanent loss arises from the size and location of the SZC main plat...
	1.1.2 Sizewell Marshes SSSI is designated in part for its fen meadow habitats and the loss of the fen meadow habitat from the SSSI leads to a need to provide compensatory habitat for this loss.
	1.1.3 The original compensatory habitat proposals included two sites but a third site (Pakenham) was added to the proposals in January 2021.  This was to address a comment from Natural England at Stage 4 pre-application consultation (Ref. 1) which was:
	“We advise that the extent of compensatory habitat required is 9x that which would be destroyed by the development; this is considered a suitable multiplier given the complexity of habitat type to be lost, the risk and uncertainty involved in the habi...
	1.1.4 SZC Co. is therefore proposing to deliver between 4.14 and 4.5 ha of compensatory fen meadow habitat.  The lower figure arises by way of applying the 9x multiplier to the permanent landtake of fen meadow habitat from the SSSI of 0.46ha which was...
	1.1.5 The application for development consent includes within the draft order limits, the three sites identified as follows:
	1.1.6 Requirement 14A in the draft DCO (Doc Ref. 3.1(E)) prevents clearance within the SSSI until the Fen Meadow Plan has been submitted to and approved by East Suffolk Council and Suffolk County Council, in consultation with West Suffolk Council, and...
	1.1.7 The Fen Meadow Strategy [Section 2.9D of AS-209] defined a series of three reports, which will lead to the establishment of the Fen Meadow Plan, that will further define the approaches to maximise the extent of fen meadow habitats at the three s...
	1.1.8 SZC Co. will then implement the establishment of the fen meadow in accordance with the approach and implementation timetable set out in the Fen Meadow Plan.

	1.2 Status of the Fen Meadow Plan Draft 1
	1.2.1 This report is considered to provide sufficient detail to inform the Examining Authority, the Secretary of State and the other stakeholders as to the proposals at each site.
	1.2.2 The proposals presented herein have been informed by all data collected up to and including early July 2021.  In relation to hydrology this means that a substantive portion of the data for summer period has informed the proposals.  This is impor...

	1.3 Environmental Statement and Shadow Habitat Regulations Assessment
	1.3.1 The proposals described for each of the three locations will create some small scale and local changes to hydrology within the sites and there will be a need to undertake some shallow excavations.  Some protected species are present and other re...
	1.3.2 The impacts at the three sites related to the creation of fen meadow habitats were considered in Volume 2, Chapter 14 the ES  [AS-033] and Chapter 2 of the ES addendum [AS-181].  However, given the greater definition now available for the propos...
	1.3.3 The fen meadow proposals described in this plan will have no adverse effects on integrity for any European Site and there are no consequences in the context of the Habitats Regulations.  A note on the potential hydrological consequences on the A...

	1.4 Recreation of Fen Meadow Habitats
	1.4.1 Whilst the term fen meadow covers more than one botanical community in the National Vegetation Classification (NVC) (Wheeler, Shaw and Tanner, 2009, Ref. 2) the target community in the context of the loss at Sizewell Marshes is M22 Juncus subnod...
	1.4.2 To manipulate site conditions such that conditions are suitable for M22 development it is necessary to recognise the characteristics of the community including appropriate eco-hydrological conditions.  The characteristics of M22 have been descri...
	1.4.3 There is an extensive literature on fen meadow restoration in Europe - notably from the Netherlands, Poland and Germany.  Van Diggelen & Marrs (2003, Ref. 3) in particular have categorized four essential steps for conservation and restoration of...
	1.4.4 The Fen Meadow Strategy [Section 2.9D of AS-209] outlines the types of measure likely to be necessary to facilitate development of the compensatory habitat, as represented by the M22 Juncus subnodulosus – Cirsium palustre fen meadow community at...
	1.4.5 These techniques are deployed as relevant in the detailed proposals for each of the three sites set out in this report.
	1.4.6 Additionally, in accordance with the Wet Woodland Strategy [REP1-020], areas at Benhall and Pakenham have been identified for the delivery of wet woodland.  The required measures will be detailed in a separate plan but given that they are to be ...
	1.4.7 The Wet Woodland Strategy [REP1-020] was submitted into Examination at Deadline 1.  This requires the delivery of a total of 2.36ha of wet woodland across the two fen meadow sites at Benhall and Pakenham.  The principle of co-location of compens...

	1.5 Fen Meadow Establishment and Management Measures
	1.5.1 The detailed proposals provided in Sections 2 to 4 of this draft Fen Meadow Plan are focussed on the establishment phase which would be undertaken in ‘Year 1’ of the works as outlined in the Fen Meadow Strategy [Section 2.9D of AS-209].  These p...
	1.5.2 In subsequent periods (years 2-5 and 6-10), measures outlined focus on continued introduction of species (as detailed in Fen Meadow Strategy [Section 2.9D of AS-209]) and on-going management approaches.  These will need to remain flexible and be...

	1.6  Report structure
	1.6.1 There is a separate plan for the creation and establishment of fen meadow habitat at each site.  The report is structured as follows:


	2 Benhall
	2.1 Site Baseline
	a) Summary of investigations
	2.1.2 The investigations being undertaken at Benhall were summarised in the Fen Meadow Plan Report 1, with the study reports provided as appendices [REP3-051 and REP3-052].  The studies have mostly been completed, as detailed in Table 2.1 below.

	2.2 Environmental Setting
	2.2.1 The Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-052] summarised the findings of a series of baseline reports, provided as Appendices, that described the environmental setting of the Benhall site.  The majority of the baseline inf...
	2.2.2 Note that in 2019, two sites were identified, referred to as Site 10 (to the north) and Site 11 (to the south) and there was a gap between them.  Subsequently, the site boundaries were revised to combine these sites and include the small parcel ...
	a) Summary of Ecological Setting from Benhall Ecology Baseline report [REP3-051]

	2.2.3 There are no statutory designated sites of nature conservation value within the Benhall site boundary. However, a compartment of Manor Farm County Wildlife Site (CWS) is located within the red line, and a further compartment is located adjacent ...
	2.2.4 Coastal and floodplain grazing marsh, deciduous woodland and lowland meadows priority habitats are mapped in MAGIC as occurring on Site.
	2.2.5 The site comprises poor semi-improved grassland, inundation vegetation, broadleaved wet woodland, scattered trees, flowing water, with fields divided either by hedges or ditches.
	2.2.6 The habitats present on site were broadly categorised, during the NVC survey, as Floodplain and toe slope grasslands (of which three communities, including two rush pasture communities, supported suites of groundwater influenced and typical floo...
	2.2.7 Giant hogweed and Himalayan balsam were present along the banks of the River Fromus. A small patch of giant hogweed was also noted within the Site.
	2.2.8 No sign of otter presence was recorded on site, although the river and some of the wet ditches provide suitable habitat, and there is an otter record nearby.
	2.2.9 Four of the 18 transects surveyed provided optimal aquatic habitat for water voles, with a further two meeting most of the noted habitat requirements but holding less water, and eleven containing relatively shallow water. Water vole presence was...
	2.2.10 The aquatic invertebrate fauna of the Benhall site comprises predominantly common and local species.
	2.3.8 The Benhall site contains a network of land drainage ditches which discharge to the River Fromus at three locations.
	2.3.9 There is a licenced surface water abstraction from the River Fromus on the Site boundary (AN/035/0004/017), although this is toward the downstream end of the site away from the potential Fen Meadow areas.
	2.3.10 Topographic surveys initially indicated that water levels coming on to the site from the west via the Canal are around 3.9 mAOD and on-site drainage ditches generally between 3.5 and 3.8 mAOD (November 2020). Ditch water levels are slightly low...
	2.3.11 The ditches in the northern compartment are monitored by GB03, 04 and 05 (Figure 1.1 in Appendix A). The STW discharge is upstream of GB03. A plot of the water levels at the three gaugeboards and the groundwater level in the superficial deposit...
	2.3.12 At the boundary of the southern and central compartments, the surface water levels are recorded by GB02. The water levels here show no decline in spring despite a drop in the nearby superficial deposits recorded in April and June (BHALL_1002_s ...
	2.3.1 The monitored data available at GB01 suggests that water levels in this ditch are lower than the other watercourses on site. The levels are also lower than the surrounding groundwater levels (shown in the 1102 piezometer and 1104 dipwell), furth...
	2.3.2 Development of peat has occurred in the northern and central compartments and peat is encountered between 0.4 and 2.5 m below ground surface. The borehole logs indicate a peat thickness of up to 4 m thick in places (Piezometer BHALL_1001_d) with...
	2.3.3 The soil core surveys carried out in April 2019 indicated that the initial water table was generally between 0.5m and 1m below ground level, rising to 0.4 and 0.1m below ground level at two locations after rest. The rising groundwater levels ind...
	2.3.4 The soil core surveys, drilling logs and topographic survey indicate that groundwater levels are in continuity with surface water levels in the on-site ditches. The River Fromus has a bed level of 2.8 mAOD and a water level of 3.51 mAOD at the n...
	2.3.5 There is a groundwater abstraction at Ham Farm (7/35/04/*G/0095) which is relatively close to (0.2km), and upgradient of, the Site and has the potential to impact groundwater levels on the Site. The impact is likely to be minimal due to the rela...
	2.3.6 The groundwater level plots shown in the monitoring note in Appendix A show that the groundwater levels to the north (1001_s, 1002_s, 1003_s) and in the centre (1101_s and 1103_s) of the site in the superficial deposits present a similar pattern...
	2.3.7 To the very south of the Site, there is less response to the dry April period in the superficial deposits (1102_s and 1104_s) with a flatter groundwater level hydrograph for these two locations (Figure A3 in Appendix A).
	2.3.8 Some of the superficial deposit groundwater levels are showing groundwater levels above the ground level. Notably:
	2.3.9 There is an artesian groundwater level response in two of the Crag boreholes. The groundwater levels at 1101_d is above ground level for most of the monitored data series and at 1102_d the groundwater level goes above ground level periodically (...
	2.3.10 The piezometer at 1001 (BHALL_1001_s for superficial deposits, BHALL_1001_d for Crag deposits) shows that the Crag groundwater levels increased slowly over the winter and have now remained static (~3.65 to 3.75 mAOD) since February Figure A2 in...
	2.3.11 It is evident in the 1102 piezometer in the shallow and deep wells (1102_s and 1102_d respectively) that the timing and amplitude of the groundwater fluctuations align very well between the two geological strata (Figure A4 and A5 in Appendix A)...
	2.3.12 Slightly further north at 1101_s and 1101_d the results for the shallow (superficial) and deep (Crag) boreholes respectively show that the magnitude and timing of the fluctuations align well (Figure A4 and A5 in Appendix A), with the levels mar...
	2.3.13 The lowest groundwater level and therefore maximum depth to water in the superficial deposits is listed in Table 2.2.
	* negative depth to water table shows where groundwater levels are above ground level.
	2.3.14 The groundwater and surface water data shows that the northern compartment of the Site demonstrate two slightly different hydrologic responses:
	2.3.15 There is some water quality data available for the Site, with more sampling planned over 2021. The data so far show the following:

	2.4 Suitability of the site for fen meadow creation
	2.4.1 The Benhall site is discussed as three compartments - north, central and south.
	a) Northern Compartment

	2.4.2 This compartment was identified in Wood, 2019 (Ref. 4 [APP-258]) as containing a primary locus for fen meadow in the south-western third (1.5ha) in which it was considered that there was good potential for water management to provide the necessa...
	2.4.3 In 2021 the potential for fen meadow creation in this compartment has been reviewed based on the available results of the detailed studies, and the measures to deliver the necessary conditions for fen meadow, assessed based on the points present...
	2.4.4 Based on the groundwater and surface water level data, and substrate type, it is concluded that it will be possible, by implementing measures detailed in Section 2.5, to provide groundwater influenced conditions in this northern area, potentiall...
	2.4.5 Water levels in the Canal, and River Fromus to the east, would not be controlled to support these proposals.  This is not required under the proposals and could lead to off-site impacts.
	a) Central Area of the Site

	2.4.6 The southern two thirds of this compartment were identified in Wood, 2019 (Ref. 4 [APP-258]) as containing a primary locus for fen meadow (0.5ha) as the area adjacent to the western ditch already contained some fen meadow species.  This primary ...
	2.4.7 Note that the northern third of the compartment was not assessed in Wood, 2019 (Ref 4. [APP-258]) and was included subsequently when the boundary was re-drafted.
	2.4.8 In 2021 the potential for fen meadow creation in this compartment has been reviewed based on the available results of the detailed studies, and the measures to deliver the necessary conditions for fen meadow, assessed based on the points present...
	2.4.9 Based on the groundwater and surface water level data, and substrate type, it is concluded that it will be possible, by implementing measures detailed in Section 2.5, to provide groundwater influenced conditions in this central area, potentially...
	2.4.10 Water levels in the western boundary ditch, and River Fromus to the east, would not be controlled to support these proposals.  This is not required under the proposals and could lead to off-site impacts.
	c) Southern Compartment

	2.4.11 This compartment was identified in Wood, 2019 (Ref. 4 [APP-258]) as containing a potential additional area for fen meadow (0.7ha). The location of this area served to focus the detailed hydrological studies now on-going.
	2.4.12 In 2021 the potential for fen meadow creation in this compartment has been reviewed based on the available results of the detailed studies, and the measures to deliver the necessary conditions for fen meadow, assessed based on the points presen...
	2.4.13 Based on review of the data available, it is concluded that the potential area that could be made suitable for fen meadow would be too restricted to be viable and fen meadow is not proposed in this compartment.  It is, therefore, excluded from ...

	2.5 Proposed layout and features
	a) Proposed layout – Northern Compartment
	2.5.2 For the northern compartment the key aim of the proposals is to exert control over the drainage ditch network, reducing drainage from the compartment and sculpt the ground to increase the groundwater influence at the surface.
	2.5.3 Exerting control over the drainage ditch network will support groundwater levels in the shallow deposits such that they are maintained at, or just above, ground level (target approximately 3.85m AOD).
	2.5.4 The ground surface either side of the central (north-south oriented) drain will be sculpted to create a matrix of terrestrial, wetland and shallow open water habitat niches to maximise the potential for target species to colonise.  It is anticip...
	2.5.5 Natural colonisation, from the nearby fen meadow habitat on the Manor Farm Meadows County Wildlife Site (CWS), will form a component of the habitat development.  However, green hay transfer, from Sizewell Marshes SSSI, or another nearby fen mead...
	2.5.6 M22 species introduction will also occur through translocation of turves from the area of M22 being lost at Sizewell Marshes to within the areas identified for creation of a habitat matrix.  This approach has the added benefit of providing the a...
	2.5.7 An area for wet woodland creation (0.6ha) has also been identified at Benhall.  The approach to creation of this habitat is set out in the Wet Woodland Strategy [REP1-020].
	2.5.8 Site proposals are indicated on Figure 2.1.
	i. Physical measures in northern compartment

	2.5.9 Physical measures proposed to be implemented in the northern compartment are:
	b) Proposed layout – Central Compartment

	2.5.10 The key aim of the proposals is to sculpt the ground surface to increase the groundwater influence at the surface and create a matrix of terrestrial, wetland and shallow open water habitat niches to maximise the potential for target species to ...
	2.5.11 Natural colonisation, from the nearby fen meadow habitat on the Manor Farm Meadows CWS, will form a component of the habitat development.  However, green hay transfer, from Sizewell Marshes SSSI, or another nearby fen meadow source, to the scul...
	2.5.12 M22 species introduction will also occur through translocation of turves from the area of M22 being lost at Sizewell Marshes to within the areas identified for creation of a habitat matrix.  This approach has the added benefit of providing the ...
	2.5.13 Site proposals are indicated on Figure 2.1.
	i. Physical measures in central compartment

	2.5.14 Physical measures proposed to be implemented in the central compartment are:
	a) Habitat creation works

	2.5.15 A temporary site compound will be established and access routes marked for the habitat creation works.  Indicative locations for site compound and access routes, and notes on accessibility, are provided in Figure 2.2.  Of particular note is tha...
	2.5.16 Arisings will be removed from the floodplain, off-site.
	2.5.17 The establishment works described above would be undertaken in late spring/summer, avoiding periods with the highest risk of surface inundation and the highest water tables that result in soft ground.
	2.5.18 Working areas will be subject to ecological walkovers to confirm and update ecological constraints.  Works to ditch banks will be micro-sited to avoid effects on water voles. A Protected Species Licence would be sought in the event that one is ...
	2.5.19 Activities will be controlled via measures in the the Code of Construction Practice [REP5-078].

	2.6 Conservation management
	2.6.1 Management measures during the establishment period (Year 1)  and in Years 2-5 and 6-10 are summarised below.
	a) Management units

	2.6.2 Stock proof fence will be used to control stock access to areas of created habitat in both the Northern and Central compartments, particularly during the sensitive establishment phase in Year 1, and potentially beyond, during years 2-5, dependin...
	2.6.3 Management of areas outside the fen meadow creation areas/fence lines will comprise taking a hay crop, followed by aftermath grazing.
	b) Fen Meadow Establishment period (Year 1)

	2.6.4 Hay transfer would be achieved within a few hours of harvesting, with green hay spread thinly and evenly in the receptor areas on bare ground. Seed-drop from the strewn hay would be completed within 1-3 weeks.  Seed should be pressed into the gr...
	2.6.5 Where germination is sub-optimal, subsequent hay-transfer during August-September would be undertaken.
	2.6.6 Following hay-transfer, colonization of the receptor areas by perennial weeds and/or slug populations would be monitored and, if required, treated appropriately to protect the new seedlings.
	2.6.7 In the period after hay-transfer (July-November and again in the early part of the following growing season) germination would be favoured by maintaining a short sward.
	2.6.8 During and following the first growing season, further introductions of green hay – or of collected propagules of target species – would be undertaken as appropriate.
	2.6.9 Subject to programme considerations, translocation of turves from the area of M22 being lost at Sizewell Marshes to the Benhall site will take place within a few hours to minimise the potential for drying prior to placement.  The turves will be ...
	2.6.10 The water control structure in the northern compartment will require adjustment as appropriate, based on monitoring, to deliver the target water level conditions for fen meadow habitat.
	c) Fen Meadow Management – Years 2-5 and 6-10

	2.6.11 In the first spring after initial hay transfer cutting, or grazing where ground conditions allow, may be required to avoid seedlings being shaded out.
	2.6.12 Any perennial weeds that colonise would be controlled by spot treatment with herbicide and, as in Year 1, slug populations controlled as required.
	2.6.13 From Year 3 onwards, the receptor areas will be managed as hay meadows and therefore should be cut late (for example, after mid July), with swath turning or tedding undertaken to assist seed shedding. The cutting date would be matched to that o...
	2.6.14 There will be no use of inorganic fertilisers or widespread application of herbicides.
	2.6.15 The water control structure in the northern compartment will require adjustment as appropriate, based on monitoring, to deliver the target water level conditions for fen meadow habitat.

	2.7 Monitoring
	2.7.1 The effects on ground and surface water levels, and surface wetness, would be monitored for effectiveness using existing installations and observation.
	2.7.2 An annual botanical assessment of the establishment of species in the area will be undertaken, including assessment of the presence of phreatophyte species characteristic of M22.  Note that some of the introduced species may take several years t...
	2.7.3 Management of the water levels and habitats developing on site will be amended as required based on the monitoring results.

	2.8 Area of Potential Fen Meadow
	2.8.1 The initial primary loci and potential additional areas for fen meadow provided in Wood, 2019 (Ref. 4 [APP-258] were used to focus the detailed hydrological studies.  Based on the data now available it is considered that implementing the propose...
	2.8.2 An additional area of 0.6ha has also been identified for inclusion of wet woodland in the northern compartment.


	3 Halesworth
	3.1 Site Baseline
	a) Summary of investigations
	3.1.2 The investigations being undertaken at Halesworth were summarised in the Fen Meadow Plan Report 1, with the study reports provided as appendices [REP3-051 and REP3-052].  The studies have mostly been completed, as detailed in Table 3.1 below.

	3.2 Environmental Setting
	3.2.1 The Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-052] summarised the findings of a series of baseline reports, provided as Appendices, that described the environmental setting of the Halesworth site.  The majority of the baseline ...
	a) Summary of Ecological Setting from Halesworth Ecology Baseline report [REP3-051]

	3.2.2 There are no statutory, or non-statutory, designated sites of nature conservation value within the Site or immediately adjacent to it.
	3.2.3 Coastal and floodplain grazing marsh priority habitats are mapped in MAGIC as occurring on Site.  There are no areas of existing fen meadow habitat nearby.
	3.2.4 The site comprises a mix of semi-improved neutral grassland (most of it marshy), with scrub, scattered broadleaved trees, a defunct species-poor hedge, flowing and standing water.
	3.2.5 Four distinct grassland-types were recorded during the NVC survey.  An area of rush pasture flanking the catch-dyke contained species indicating groundwater influence.
	3.2.6 No sign of otter presence was recorded on site.
	3.2.7 A number of ditches provided optimal water vole habitat and water vole presence was located on seven of the surveyed transects (3 different ditches) in the summer, although no presence was recorded in the autumn hen water levels were high.
	3.2.8 The aquatic invertebrate fauna of the Halesworth site comprises predominantly common and local species.

	3.3 Site Conceptual Model
	3.3.1 The initial site conceptual model is presented in the hydrogeological report (Appendix F of the Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-052]). This section builds on the assessment provided in the conclusions of that report a...
	3.3.2 The surface elevation slopes gently from northwest to southeast towards the Walpole River, which is a main river that flows north-easterly. Ground elevations are highest in the northwest at 7.5-8.25 mAOD, flattening out to between 6.6-7 mAOD acr...
	3.3.3 The site contains a network of land drainage ditches, most of which feed into a main catch-dyke.
	3.3.4 Surface drainage from Blyth Road industrial estate is culverted beneath the catch-dyke but discharges to an open ditch and is conveyed along the lower part of the site before discharge to the Walpole River via a second culvert.
	3.3.5 Topographic surveys initially indicate that water levels in the catch-dyke and attached drainage ditches are between 6.4 and 6.5 mAOD (November 2020). The Blyth Road drainage channel (W6) recorded a water level of 5.69 mAOD during the survey vis...
	3.3.6 The bedrock geology at the site is Crag sands (c.21-26m thick) overlying London Clay. Although the Site is near the feather edge of the London Clay it is recorded to have a >10m thickness at the deeper on site borehole. The London Clay overlies ...
	3.3.7 Development of peat has occurred on the southern side of the catch-dyke and is encountered between 0.4 and 0.7 m bgl with a thickness of 1.1m at borehole HAL_2803_d. Soil cores show that a silty clay layer is often present above the Peat and is ...
	3.3.8 The soil core survey (Wood, 2019, Ref 3. [APP-258]) indicated that groundwater levels were within the Peat (often below its upper surface) between 0.45 and 0.9 m bgl. The October 2020 drilling programme, which occurred during a relatively wet fe...
	3.3.9 Groundwater in the deeper Crag sands is under positive hydrostatic pressure, resulting in slightly artesian conditions at piezometer HAL_2803_d (Figure A1 in Appendix B). This indicates the presence of semi-confining clay layers within the Crag.
	3.3.10 Groundwater levels at HAL-2802_s and HAL-2802_d show that the Crag and superficial deposits demonstrate the same magnitude and timing of fluctuations therefore in hydraulic continuity here (Figure A2 in Appendix B). The peaks generally correlat...
	3.3.11 To the north-east, the superficial deposit groundwater levels exhibit a similar response in HAL-2802_s to those at the centre of the site (Figure A2 in Appendix B). Whilst the surface water levels at GB01 on site decrease during the dry April, ...
	3.3.12 Groundwater levels recorded in the monitoring installations in the superficial deposits drop to between 6 and 6.2 mAOD (Figure A2 in Appendix B).
	3.3.13 The soil core surveys, drilling logs and topographic survey indicate that groundwater levels are in continuity with surface water levels in the on-site ditches. The catch-dyke intercepts groundwater flow from the northwest. Beyond the catch-dyk...
	3.3.14 There are two significant groundwater abstractions licences for public water supply from six boreholes within 1.2km of the Halesworth site. These abstractions are sourced from the Chalk aquifer and their potential impact on near surface groundw...
	3.3.15 The Halesworth STW discharges to the Walpole River approximately 50m downstream of the Site.  The licensed discharge volume is 3.553 Ml/d. Flow is not gauged in the Walpole River. The closest permanent flow gauging station is located on the Riv...
	3.3.16 The spot flow data for the site shows very limited surface water flows within the onsite drainage channels (Table 4.1 in Appendix B).
	3.3.17 There is some water quality data available for the site, with more sampling planned over 2021 and 2022. The data available to date shows the following:
	 Nitrate concentrations are very low across the site. Where nitrate is present above the limit of detection it is in the deeper Crag deposits and Walpole River.
	 Phosphate concentrations are below the level of detection across the site.

	3.4 Suitability of the site for fen meadow creation
	3.4.1 The site was identified in Wood, 2019 (Ref. 4 [APP-258]) as containing a primary locus for fen meadow (1.2ha) spanning the catch-dyke (the west-east aligned ditch that is the main drainage pathway for the site) where the vegetation indicates gro...
	3.4.2 In 2021 the potential for fen meadow creation in this compartment has been reviewed based on the available results of the detailed studies, and the measures to deliver the necessary conditions for fen meadow, assessed based on the points present...
	3.4.3 Based on the groundwater and surface water level data, substrate type, and vegetation indicators it is concluded that it will be possible, by implementing measures detailed in Section 3.5, to provide groundwater influenced conditions in the area...
	3.4.4 Water levels in the River Walpole would not be controlled to support these proposals.  This is not required under the proposals and could lead to off-site impacts.

	3.5 Proposed layout and features
	3.5.1 The key aim of the proposals is to exert control over the drainage ditch network, with the effect of raising the base surface water level and supporting the groundwater levels in the shallow deposits, reducing drainage from the site and sculptin...
	3.5.2 The target catch dyke water level would be 6.6-6.7m AOD.
	3.5.3 To the north of the catch dyke ground levels rise towards the northern site boundary (the northern bank level varying from 6.8-7.1m AOD and rising northwards).  Therefore, whilst groundwater at the surface will be unlikely to occur, additional s...
	3.5.4 Removal of a bund of recently placed arisings from the northern bank of the catch-dyke, will also facilitate a reduction in the ground level by a few centimetres to increase the potential for fen meadow species in this mildly flushed area.
	3.5.5 Ground levels to the south of the dyke are lower (the southern bank level varying from 6.6 (at the extreme eastern end) - 6.8m AOD.  Raising the dyke water level is expected to support shallow groundwater levels such that groundwater may occur a...
	3.5.6 The ground surface to the south of the dyke, between the existing ditches, will be sculpted to create a matrix of terrestrial, wetland and shallow open water habitat niches to maximise the potential for target species to colonise.  It is anticip...
	3.5.7 The three westernmost ditches on site are blind ended and hence retain water. However, the ditch that conveys the industrial estate drainage, and which is likely also draining the near surface deposits, would be infilled and the drainage dischar...
	3.5.8 There is no adjacent seed source for natural colonisation.  Therefore, green hay transfer, from Sizewell Marshes SSSI, or another nearby fen meadow source, to the sculpted areas in mid-summer will assist with species introduction.  Application t...
	3.5.9 M22 species introduction will also occur through translocation of turves from the area of M22 being lost at Sizewell Marshes to within the areas identified for creation of a habitat matrix.  This approach has the added benefit of providing the a...
	3.5.10 Site proposals are indicated on Figure 3.1.  No wet woodland is proposed at this site.
	a) Physical measures

	3.5.11 Physical measures proposed to be implemented on site are:
	b) Habitat creation works

	3.5.12 A temporary site compound will be established and access routes marked for the habitat creation works.  Indicative locations for site compound and access routes, and notes on accessibility, are provided in Figure 3.2.
	3.5.13 Arisings will be used to infill the ditch and/or removed from the floodplain, off-site.
	3.5.14 The establishment works described above would be undertaken in late spring/summer, avoiding periods with the highest risk of surface inundation and the highest water tables that result in soft ground.
	3.5.15 Working areas will be subject to ecological walkovers to confirm and update ecological constraints.  Works to ditch banks will be micro-sited to avoid effects on water voles. A Protected Species Licence would be sought in the event that one is ...
	3.5.16 Activities will be controlled via implementation of measures in the Code of Construction Practice [REP5-078].

	3.6 Conservation management
	3.6.1 Management measures during the establishment period (Year 1)  and in Years 2-5 and 6-10 are summarised below.
	a) Management units

	3.6.2 Stock proof fence will be used to control stock access to areas of created habitat, particularly during the sensitive establishment phase in Year 1, and potentially beyond, during years 2-5, depending upon ground conditions.  Proposed fence line...
	3.6.3 Management of areas outside the fen meadow creation areas/fence lines will comprise taking a hay crop, followed by aftermath grazing.
	b) Fen Meadow Establishment period (Year 1)

	3.6.4 As described for Benhall.
	c) Fen Meadow Management – Years 2-5 and 6-10

	3.6.5 As described for Benhall.

	3.7 Monitoring
	3.7.1 The effects on ground and surface water levels, and surface wetness, would be monitored for effectiveness using existing installations and observation.
	3.7.2 An annual botanical assessment of the establishment of species in the area will be undertaken, including assessment of the presence of phreatophyte species characteristic of M22.  Note however that some of the introduced species may take several...
	3.7.3 Management of the water levels and habitats developing on site will be amended as required based on the monitoring results.

	3.8 Area of Potential Fen Meadow
	3.8.1 The initial primary loci and potential additional areas for fen meadow provided in Wood, 2019 (Ref. 4 [APP-258] were used to focus the detailed hydrological studies.  Based on the data now available it is considered that implementing the propose...


	4 Pakenham
	4.1 Site Baseline
	a) Summary of investigations
	4.1.2 The investigations being undertaken at Pakenham were summarised in Fen Meadow Plan Report 1, with the study reports available at the time provided as appendices [REP3-051 and REP3-052].  Since the Fen Meadow Plan Report 1 [REP3-051 and REP3-052]...

	4.2 Environmental Setting
	4.2.1 The Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-052] summarised the findings of a series of baseline reports, provided as Appendices, that described the environmental setting of the Pakenham site.  The majority of the baseline in...
	4.2.2 Further hydrological monitoring data are also now available and the Water Monitoring Summary – Pakenham Site 54, April 2021, has been updated with data to July 2021 (Appendix D).  The updated data have also been further interpreted to update the...
	a) Summary of Ecological Setting from Pakenham Ecology Baseline report [REP3-051]

	4.2.3 There are no statutory, or non-statutory, designated sites of nature conservation value within the Site.  However, Pakenham Meadows SSSI is located adjacent to the Site, to the east of Pakenham Stream, and Pakenham Fen Meadows County Wildlife Si...
	4.2.4 Coastal and floodplain grazing marsh and deciduous woodland priority habitats are mapped in MAGIC as occurring on Site.
	4.2.5 The site comprises a mix of grassland (some of it marshy), semi-improved and improved grassland, broadleaved wet woodland, swamp, standing water and running water, with fields divided either by hedges or ditches.
	b) Pakenham Site 54 Ecology Baseline (NVC and water vole/otter survey) (Appendix C)
	i. National Vegetation Classification (NVC) survey


	4.2.6 The NVC survey identified vegetation-types from six phytosociological groups within and on the margin of the floodplain. These vegetation types are assigned to the following NVC communities:
	Fen meadow
	Rush pasture
	Inundation grassland
	Floodplain grassland
	Valley footslope grasslands
	Fertile reed-fen
	Poplar woodland
	4.2.7 The grassland habitats present qualify as coastal and floodplain grazing marsh, whilst the woodland qualifies as deciduous woodland, both of which are habitats of principal importance listed under Section 41 (S41) of the Natural Environment and ...
	ii. Otter and water vole survey

	4.2.8 The Site contains suitable habitat and conditions to support both water vole and otter.
	4.2.9 During the presence/absence survey, two water vole latrines were located (one on each of two ditches), as were two feeding stations (both on the same ditch) and small mammal runs on four ditches.  No water vole burrows were identified however it...
	4.2.10 A number of otter spraints were recorded, all from the Pakenham Stream.  No signs of otter presence were recorded from ditches on site.

	4.3 Site Conceptual Model
	4.3.1 The initial site conceptual model is presented in the hydrogeological report (Appendix H of the Fen Meadow Plan Report 1 Baseline Report [REP3-051 and REP3-052]). This section builds on the assessment provided in the conclusions of that report a...
	4.3.2 The Pakenham Site covers the valley floor of the Pakenham Stream. The bedrock geology underlying the Site is Chalk.  The chalk is overlain by superficial deposits of varying thicknesses; the most dominant is Peat, but there are also river terrac...
	4.3.3 Development of peat has occurred at the site and is encountered between 0.1 and 0.6 m bgl with a thickness of up to 2.9 m at borehole PAK-HA-2. Soil cores show that where present the peat is between 30 and 110 cm thick. Most cores exhibited the ...
	4.3.4 The highest ground is to the west of the Site with elevations to over 32.5 mAOD. The catchment topography generally slopes towards the Pakenham Stream to the east, however, LiDAR data for the site shows that the central ditch which bisects the s...
	4.3.5 The Pakenham site contains a network of land drainage ditches. The main ditch across the site runs from south to north parallel with the Pakenham Stream.  This central ditch is bisected by a second west-east primary ditch; both ditches appear to...
	4.3.6 Data obtained from the topographic surveys initially indicate that water level in the Pakenham Stream is around 31.1 mAOD. The lowest elevation of the channel bed on the short Pakenham Stream reach accessible during the topographic survey (water...
	4.3.7 Site visits have identified a breach in the Pakenham Stream bank where the stream crosses over the west-east ditch, which is culverted at this location. The flow, from east to west, in to the site in this ditch, and subsequently in to the centra...
	4.3.8 The topographic survey indicated initially that water level in the central ditch is around 30.4 mAOD. The lowest channel elevation recorded in the topographic survey was 28.6 mAOD. Groundwater levels across the site recorded at between around 29...
	4.3.9 Regionally, groundwater flow in the chalk is towards the Little Ouse but is considered to deflect towards the Pakenham Stream locally and to the north-east regionally. Chalk groundwater levels are generally considered to be at between 32 mAOD an...
	4.3.10 The water levels in the chalk borehole monitored on Site (BH-2_d, ) shows that the piezometric surface of the Chalk is higher than ground level at between 33.25 mAOD in early spring (29th March 2021) and 32.4 mAOD by summer 2021 (12th July 2021...
	4.3.11 In the centre of the site, the central ditch has a water level around 30.4 mAOD (as monitored by GB01 and GB03, Figure A3 in Appendix D). There are no significant fluctuations in the observed data. The land to the east of the central ditch is m...
	4.3.12 The ditch to the north-west of the central ditch has a higher water level (GB02) at 31.4 mAOD, most likely a function of the higher topography to the west of the site. The base of the ditch at GB02 is approximately 1.3 mAOD above the base of th...
	4.3.13 The water levels in the near surface dipwells (PAK-HA-1 to PAK-HA-6) all show a similar hydrogeologic response (Figure A3 in Appendix D).
	4.3.14 It is noted that the groundwater levels observed are generally similar between the central ditch (GB01 and GB03) and the surrounding boreholes closest to the ditch (HA-3, HA-4 and HA-6) and that groundwater levels here are close to ground level...
	4.3.15 Groundwater levels in PAK-HA-2 are significantly below ground level (~1- 1.5m) (Figure B14 in Appendix D) and this is repeated in the soil core sample (Core 1) which shows no obvious water table to 1.25m bgl. Similar depth to water, and corresp...
	4.3.16 To the north of the Site, the water levels in PAK-HA-1, PAK-HA-2 and PAK-HA-3 show a similar water level trend (Figure A3 in Appendix D). PAK-HA-3 has a higher absolute level than the other two boreholes.
	4.3.17 The surface water levels in the GB02 and GB04 are higher than the main central ditch, which is in part a function of the topography which is higher at these two locations. Water will therefore drain towards the central ditch and ultimately flow...
	4.3.18 The groundwater level response in PAK-BH-1 shows less pronounced fluctuations in the groundwater levels. BH-1 measures the groundwater conditions in the buried valley, and close to the surface water abstraction. BH1 is not considered to be in h...
	4.3.19 The lowest groundwater level and therefore maximum depth to water in the superficial deposits is listed in Table 4.2 below.
	4.3.20 Anecdotal evidence suggests that the ground around HA-1 (current Fen Meadow) is damp underfoot. The groundwater data do not show this, which implies that there is locally perched water table here which is currently not being measured, potential...
	4.3.21 Two surface water abstraction points, from one abstraction licence, are located on the ditches on site.  One further abstraction, which abstracts during the winter, is located on the Pakenham Stream adjacent to the site and piped to the west un...
	4.3.22 The soil cores also showed little in terms of water. It is likely that the historical water table relates to the zones of sapric peat or, in Core 9, where manganiferous streaks were proved. It is also evident that where peat is at the ground su...
	4.3.23 The water quality data available to date shows the following:

	4.4 Suitability of the site for fen meadow creation
	4.4.1 The Pakenham site is discussed as two compartments, north and south.
	a) Northern Compartment

	4.4.2 This compartment was identified in Wood, 2019 (Ref. 4 [APP-258]) as containing two areas of primary locus for fen meadow (totalling 3.2ha), one incorporating the western slope of the site to the west of the central drain, and the other around th...
	4.4.3 However, in 2021, the NVC survey identified that the northern primary locus, which sits to the north of existing fen meadow vegetation, is also fen meadow.  Therefore no measures to create fen meadow are required in this part of the compartment....
	4.4.4 Based on the data available, the substrate type is appropriate and, with implementation of the measures detailed in Section 4.5, it is considered that it will be possible to deliver groundwater influenced surface conditions in this compartment, ...
	b) Southern Compartment

	4.4.5 This compartment was identified in Wood, 2019 (Ref. 4 [APP-258]) as containing an arrow shaped area of primary locus for fen meadow bordering the wet woodland at the southern end of the site (1.7ha). An area of fen meadow habitat is located imme...
	4.4.6 In 2021, the potential for fen meadow creation in this compartment has been reviewed based on the available results of the detailed studies, and the measures to deliver the necessary conditions for fen meadow, assessed based on the points presen...
	4.4.7 In respect of the suitability for fen meadow in the area to the north and upslope of the woodland:
	4.4.8 In respect of the suitability for fen meadow in the area to the east of the woodland:
	4.4.9 As for the northern compartment, based on the data available, the substrate type is appropriate and, with implementation of the measures detailed in Section 4.5, it is considered that it will be possible to deliver groundwater influenced surface...

	4.5 Initial proposed layout and features
	a) Proposed layout (Northern compartment)
	4.5.2 The key aim is to achieve groundwater influence at the surface by lowering the surface and reducing the contribution from surface water in the area between the central ditch and Pakenham Stream, and also to the west of the central ditch.
	4.5.3 There will be no control of surface water levels in the drainage ditch network.
	4.5.4 The ground surface between the central ditch and the Pakenham Stream, and also immediately to the west of the central ditch, will be sculpted to create a matrix of terrestrial, wetland and shallow open water habitat niches to maximise the potent...
	4.5.5 There is a nearby seed source from adjacent areas of non-designated fen meadow habitats within the wider site which will support natural colonisation.  However, to assist the colonisation process, green hay from on site or, with permission from ...
	4.5.6 Site proposals are indicated on Figure 4.1.
	i. Physical measures

	4.5.7 Physical measures proposed to be implemented in the northern compartment are:
	4.5.8 Although not physical measures it is noted that:
	b) Proposed layout (Southern compartment)

	4.5.9 The key aim is to achieve groundwater influence at the surface by lowering the surface, sculpting the land to create a habitat matrix.  Given the presence of marl in this area to the east in particular it is proposed that the matrix removes a gr...
	4.5.10 The approach to establishing fen meadow species in sculpted areas will be the same in the southern compartment as in the northern compartment.
	4.5.11 An area for wet woodland creation (1.76 ha) has also been identified at Pakenham in this compartment.  The approach to creation of this habitat is set out in the Wet Woodland Strategy [REP1-020].
	4.5.12 Site proposals are indicated on Figure 4.1.
	i. Physical measures

	4.5.13 Physical measures proposed to be implemented in the southern compartment are:
	c) Habitat creation works

	4.5.14 A temporary site compound will be established and access routes marked for the habitat creation works.  Indicative locations for site compound and access routes, and notes on accessibility, are provided in Figure 4.2.  The site compound and acc...
	4.5.15 Arisings will be removed from the floodplain, off-site.
	4.5.16 Works would take place in late spring/summer, avoiding periods with the highest risk of surface inundation and the highest water tables that result in soft ground.
	4.5.17 Working areas will be subject to ecological walkovers to confirm and update ecological constraints.  Works to ditch banks will be micro-sited to avoid effects on water voles and otters.  A Protected Species Licence would be sought in the event ...
	4.5.18 Activities will be controlled via implementation of measures in the Code of Construction Practice [REP5-078].

	4.6 Conservation management
	4.6.1 Management measures during the establishment period (Year 1) and in Years 2-5 and 6-10 are summarised below.
	a) Management units

	4.6.2 Stock proof fence will be used to control stock access to areas of created habitat, particularly during the sensitive establishment phase in Year 1, and potentially beyond, during years 2-5, depending upon ground conditions.  Proposed fence line...
	4.6.3 Management of areas outside the fen meadow creation areas / fence lines will comprise taking a hay crop, followed by aftermath grazing.
	b) Fen Meadow Establishment period (Year 1)

	4.6.4 Hay transfer would be achieved within a few hours of harvesting, with green hay spread thinly and evenly in the receptor areas on bare ground. Seed-drop from the strewn hay would be completed within 1-3 weeks.  Seed should be pressed into the gr...
	4.6.5 Where germination is sub-optimal, subsequent hay-transfer during August-September would be undertaken.
	4.6.6 Following hay-transfer, colonization of the receptor areas by perennial weeds and/or slug populations would be monitored and, if required, treated appropriately to protect the new seedlings.
	4.6.7 In the period after hay-transfer (July-November and again in the early part of the following growing season) germination would be favoured by maintaining a short sward.
	4.6.8 During and following the first growing season, further introductions of green hay – or of collected propagules of target species – would be undertaken as appropriate.
	c) Fen Meadow Management – Years 2-5 and 6-10

	4.6.9 In the first spring after initial hay transfer cutting, or grazing where ground conditions allow, may be required to avoid seedlings being shaded out.
	4.6.10 Any perennial weeds that colonise would be controlled by spot treatment with herbicide and, as in Year 1, slug populations controlled as required.
	4.6.11 From Year 3 onwards, the receptor areas will be managed as hay meadows and therefore should be cut late (for example, after mid July), with swath turning or tedding undertaken to assist seed shedding. The cutting date would be matched to that o...
	4.6.12 There will be no use of inorganic fertilisers or widespread application of herbicides.

	4.7 Monitoring
	4.7.1 The effects on ground and surface water levels, and surface wetness, would be monitored for effectiveness using existing installations and observation.
	4.7.2 An annual botanical assessment of the establishment of species in the area will be undertaken, including assessment of the presence of phreatophyte species characteristic of M22.  Note however that some of the introduced species may take several...
	4.7.3 Management of the water levels and habitats developing on site will be amended as required based on the monitoring results.

	4.8 Area of Potential Fen Meadow
	4.8.1 The initial primary loci and potential additional areas for fen meadow provided in Wood, 2019 (Ref. 4 [APP-258] were used to focus the detailed hydrological studies.  Based on the data now available it is considered that implementing the propose...
	4.8.2 An additional area of 1.76 ha has also been identified for inclusion of wet woodland in the southern compartment.


	5 Summary
	5.1.1 Implementation of proposals in this Fen Meadow Plan Draft 1 are expected to deliver conditions that have the potential to support fen meadow species on each of the three sites.
	5.1.2 The proposals are intended result in elevated water levels and/or creation of a habitat matrix, creating the conditions for establishment of fen meadow habitat.
	5.1.3 The proposals are therefore anticipated to deliver conditions suitable to support fen meadow habitat across the site areas summarised below:
	5.1.4 In total therefore the plan could deliver up to 8.13 ha of fen meadow and 2.36 ha of wet woodland.
	5.1.5 The 8.13 ha area, across which conditions suitable to support fen meadow habitat are anticipated, exceeds the 4.14 to 4.5 ha stated in the Fen Meadow Strategy [Section 2.9D of AS-209] as revised by paragraph 1.1.4.
	5.1.6 Within any of the sites, it is not considered possible to set a single ground level that will deliver appropriate conditions for fen meadow year round allowing for a smaller area to be identified for fen meadow delivery, because of the uncertain...
	5.1.7 The proposals have been prepared with reference to the data available to the beginning of July 2021 and data collection is on-going at each site.  It remains possible therefore that future data may indicate the necessity to make minor adjustment...
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