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Executive summary

This report has been prepared by M&H Ecology Limited on behalf of the Environment Agency to

undertake a Preliminary Ecological Appraisal (PEA) at Turf Lock and the adjacent woodland at NGR:
TL 70831 74252.

The PEA was written to identify ecological constraints to the proposed scheme and recommend further
surveys, if deemed to be necessary. The report also includes recommendations for avoidance
measures or proportional mitigation and compensation measures to reduce and / or avoid impact to the
ecological receptors noted on site. Furthermore, enhancement measures are outlined in Section 5.

Further surveys have been identified for water vole and otters to be carried out in spring 2024.
Mitigation measures have been carried out for birds and bats; further mitigation may be necessary for

birds and bats in the form of avoidance measures. The recommendations are outlined in Section 5 of
this report.
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1.0 INTRODUCTION

1.1 Project Background

This report has been prepared by M&H Ecology Limited on behalf of the Environment Agency (EA) to
undertake a Preliminary Ecological Appraisal (PEA) at Turf Lock along the River Lark and land
adjacent to the river in Mildenhall, Suffolk. The National Grid Reference (NGR): TL 70831 74252 (refer
to the location map in Appendix A). The appraisal was carried out on the 7" March 2024.

For the purpose of this report hereafter the survey and proposed works will be referred to as the Site.
The scheme will involve constructing a fish pass at Turf Lock and ancillary works including the access
route and compound.

1.1.1Turf Lock Fish Pass

The Turf Lock is a remanant “pound lock™ which was used to lower or raise boats between different water
levels. Nowadays the lock operates as a weir, and as a result of the current function, creates a barrier
for migratory species, such as fish and eels, to complete their lifecycle. The fish pass will provide
continuity of the river corridor to enable species to thrive. The scheme will include the following elements:

o Create a rip-rap rock ramp constructed from boulders embedded into concrete. Furthermore,
cobbles will be embedded within the concrete to create ‘roughness™ over the smooth surface of
the concrete.

e The large pool, between the upper and lower weirs, will be infilled with rip-rap and earth.

o Temporary works include the access track and compound within the wooded area. The vegetation
clearance for the temporary works were carried out in March 2024. Refer to the locaiton map in
Appendix A and photographs one and two in Appendix C.

Please note: An initial assessment was carried out in late-January 2024 to determine the impact of the
vegetation clearance works for the purpose of creating the access route and compound location (M&H
Ecology Ltd, 2024).

1.2 Site Description and Context

The Site is located along the River Lark within Mildenhall, Suffolk. The immediate surrounding area is
residential with a public footpath along the right (northern) bank along the bank top. A woodland is
located along the right bank immediately downstream of the lock, the Mildenhall Cricket Club is
adjacent to the woodland, dissected by the public footpath (heading in a northerly direction from the
river bank). Immediately downstream of the lock the banks of the river channel consists of mature
trees, with some self-set trees. Refer to the location map in Appendix A.

1.3 Objective of the Ecological Survey

The report is informed by a desk top study and a field survey in order to determine the presence of, or
potential for, ecologically sensitive receptors i.e., wildlife species and/or habitats, in or near the
proposed working footprint. The information is used to determine the approach necessary to ensure
that the effects on these ecologically sensitive receptors are avoided or ameliorated such that the
proposed development will be acceptable with reference to the planning and legal framework relating to
ecological receptors and providing a conservation net gain for the species.
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2.0 METHODOLOGY

This report has been produced based on the Guidelines for Preliminary Ecological Appraisal 2016
(CIEEM, 2017). It includes an assessment of the Site’s habitats as to their likely importance for protected
or notably important species in accordance with the following legislation: The Conservation of Habitats &
Species Regulations 2017, the Wildlife & Countryside Act (as amended) 1981, the Protection of Badgers
Act 1992 and the NERC Act 2006. A summary of the planning policies are in Appendix D, and the
primary legislation is listed within Appendix E

2.1 Desk Top Study

To provide contextual background to this project, a desk study has been undertaken to search for
protected and important species and habitats within a two-kilometre radius of the Site (NGR: TL 70831
74252. The ‘study area’ is considered appropriate for the scale of the proposed works and adheres to
best practice guidance. The desk top study was conducted using online sources such as Magic Map in
combination with data obtained from the Suffolk Biodiversity Information Service (SBIS). The data was
obtained from the SBIS in January 2024. Refer to the desk top data map in Appendix B.1.

2.2 Field Survey

The PEA comprised a desk study and site survey undertaken on the 7" March 2024 by Julia Massey
CEnv MCIEEM of M&H Ecology Limited. The weather during the survey was cloudy with a temperature
of approximately 10°C.

It is worth noting that this assessment is based on the presence of suitable habitat to support such
species and not on qualitative species-specific surveys. Where the potential for protected or important
species have been identified, further species-specific surveys are necessary to be confident of either a
positive or negative conclusion as to the presence of protected or important species on the Site.

2.2.1 Suitably Qualified Ecologist

Julia Massey has over 22 years professional experience as an ecologist. She is a Chartered
Environmentalist and a full member of the Chartered Institute of Ecological and Environmental
Management (CIEEM). She holds numerous water vole mitigation licences, class licence for water vole
displacement (CL31 licence number: 2016-00008-CLS-CLS), an accredited agent on the Environment
Agency’s organisational licence and the IDB’s class licence (CL24 licence number: 2023-00016-CLS-
CLS). She also holds a class 1 bat licence (licence number: 2017-27549-CLS-CLS).

2.3 Survey Limitations

As the survey was carried out in March it is outside of the optimal survey season which may have
resulted in some plant species not being noted. However, the survey has recorded an accurate account
of the habitat and likely species that were present within the Site. This is based on a combination of the
site survey and the data obtained via the desk top study.

Limited access to the river channel. However, the water vole and otter survey was carried out from within
the channel (by boat). Refer to the separate report (to be written in May 2024 by M&H Ecology Ltd).
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3.0 RESULTS
The ecological baseline conditions of the PEA for the Site are summarised in the sections below and
supported by the survey map in Appendix B.2 and the photographs in Appendix C.

3.1 Designated sites

3.1.1 Statutory Designated Sites

Breckland Forest Special Protection Area (SPA) and Site of Special Scientific Interest (SSSI) and are
located approximately 1km east of the Site. The site is noted for breeding birds such as the woodlark
(Lullula arborea) and nightjar (Caprimulgus europaeus) of which are both of European importance
noted under the SPA designation. The SSSI supports important assemblages of both plants and
invertebrates. The most significant threats to the notifiable features of both the SPA and SSSI are
deemed to be associated with localised activities such as trampling cause by recreational activities,
management i.e., reducing scrub encroachment and tree felling. Therefore, due to the distance from
the Site and the nature of the scheme the Breckland SPA and SSSI will not be considered any
further within this appraisal.

3.1.2 Non-statutory (Locally) Designated Sites

The Norah Hanbury — Kelk Memorial Meadows is noted as a Suffolk County Wildlife Site (CWS)
is located approximately 500 metres from the Site adajcent to the River Lark, at NGR: TL 71339 74243.
The lowland meadow comprises of a combination of comparatively dry calcareous to wet and peaty
soils closer to the river. Of particular interest is a colony of early marsh orchid (Dactylorhiza incarnata).
Due to the nature of the scheme there will be no impact to the CWS i.e., the water levels will not
change. For this reason the CWS will not be considered any further within this appraisal.

The Worlington Golf Course CWS is located approximately 600m south-west of the Site, at NGR:
TL 70553 73870 The CWS is primarily designated for lowland dry acid grassland supporting diverse
range of species including nationally rare species such as the Spanish catchfly (Silene otites) and
bastard toadflax (Thesium humifusm). One of the most significant threats to lowland acid grasslands
(and heathland) is air pollution, such as nitrogen deposition. Due to the nature of the scheme and the
distance from the CWS there will be no impact to the CWS. For this reason the CWS will not be
considered any further within this appraisal.

Refer to the designated sites map in Appendix B.1.

3.2 Habitats

The Phase 1 habitat survey was undertaken in accordance with standard methodology (JNCC, 2010).
The Phase 1 methodology involves the classification of habitat types based on vegetation present. The
Site was classified into areas of similar botanical community types, with a representative species list
provided for each habitat type identified.

Habitats identified during the Phase 1 habitat survey are detailed below in alphabetical order (not in
order of ecological importance):

e Broadleaf woodland and shrub
e Semi-improved Grassland
e River

3.2.1 Broadleaved Woodland

The broadleaved woodland is located approximately 50 metres north of Turf Lock and encompasses
1.6 ha. The deciduous woodland is noted as a Priority Habitat under Section 41 of the Natural
Environment and Rural Communities (NERC) Act 2006. The parcel of land will include the temporary
elements of the scheme, namely the access route and compound. The northern area of the woodland
consists primarily of common beech (Fagus sylvatica) with occasional English oak (Quercus robur),
with an understorey including hawthorn (Crataegus monogyna), bramble (Rubus fruticosus) and elder
(Sambucus nigra). The ground flora was dominated by common nettles (Urtica dioica) and frequent
cuckoo pint (Arum maculatum). The mid-section consisted of occasional sycamore (Acer
pseudoplatanus) and white poplar (Populus alba), which became more dominated south towards the
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River Lark. The lower eastern section (closest to the houses) crack willow (Salix fragilis) were the
dominant tree species including occasional common alder (Alnus glutinosa) along the bank top of the
Mill Leat. The ground flora was dominated by common nettle. Common ivy (Hedera helix) was noted
growing on a number of trees.

There were dense stands of buddleia (Buddleja davidii), also known as “butterfly bush®, within the mid-
section of the woodland. Although buddleia is not a notifiable species under Schedule 9 (invasive
species) of the Wildlife & Countryside Act 1981 (as amended) it is invasive in nature. However, it does
provide a nectar source for invertebrates. Refer to the Target Note 2 in the phase 1 habitat map in
Appendix B.2 and the photographs three and four in Appendix C.

3.2.2 Semi-improved Neutral Grassland with Scattered Shrubs

The mid-section along the eastern boundary comprised of semi-improved grassland, with scattered
shrubs such as buddleia, elder (Sambucus nigra) and brambles. The approximate area of grassland
was 0.12ha. The grass and herb species noted was dominated with cock’s foot (Dactylis glomerata),
including frequent of Yorkshire fog (Holcus lanatus), false oatgrass (Arrhenatherum elatius),

perennial ryegrass (Lolium perenne) and meadow fescue (Schedonorus pratensis). The herbs
present were mullein (Verbascum Thapsus), oxeye daisy (Leucanthemum vulgare), yarrow (Achillea
millefolium) and ribwort plantain (Plantago lanceolata). Refer to photograph five in Appendix C

3.2.3 River Lark

The river channel has historically been modified with structures and over-widened, therefore, lost
some of the historic chalk river features. Chalk streams are noted as a Priority Habitat under
Section 41 of the Natural Environment and Rural Communities (NERC) Act 2006. The river
through this secton flows through the edge of Mildenhall, with residential area along both
banks (upstream of the lock). The residential area continues along the left bank downstream
of the lock; a short wooded section is and the Mildenhall Cricket Club are located along the
right bank. A public footpath runs along the top of the right (eastern) bank. The channel within
the locality of the lock, particularly downstream, is partly shaded by a mixture of self-set trees
such as sycamore (Acer pseudoplatanus), with common nettles dominating the bankside
vegetation, with frequent common ivy and occasional white-dead nettle (Lamium album)
algon the right bank. A mature ash (Fraxinus excelsior) with dense brambles were noted on
the left bank (adjacent to the lock). Upstream of the lock there are occasional self-set alders.
The bankface is mostly bare earth at the time of the survey, this may be as a result of the
footpath which appears to have been upgraded relatively recently (refer to photograph six) .
The in-channel vegetation is limited downstream to short unshaded sections, consisting of
reed sweet-grass (Glyceria maxima). Refer to photograph seven in Appendix C.

The mill leat flows along the edge of the woodland initally (for approximately 50m), thereafter
through residential areas along both banks upto the mill. The channel is silty with marginal
vegetation consisting of reed sweet-grass, brooklime (Veronica beccabunga), water plantain
(alisma plantago-aquatica), water mint (Mentha aquatica), fool's watercress (Apium
nodiflorum), water startwort (Callitriche Spp.) and segdes (Carex Spp.). Occasional fallen
trees and tree boughs were noted in the channel. Refer to the photographs eight in
Appendix C.

3.3 Species

Both protected and important species have been noted within the 2km data search, and there
is a potential that the habitats on Site and in the immediate surrounding area potentially support
these species.

3.3.1 Flora

Although the survey was carried out in early-March 2024, post the optimal botanical survey season,
there were no notifiable flora species noted within the desk top study within the zone of influence.
Furthermore, the Site is primarily species poor grassland. For this reason floral species will not be
considered any further within this appraisal.
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3.3.2 Non-Native Invasive Species

American signal crayfish (Pacifastacus leniusculus) were noted in the desk top study and during the
survey. It is an offence under Schedule 9 of the Wildlife & Countryside Act 1981 (as amended) to return
signal crayfish to the watercourse. Due to the presence of the non-native species refer to the
recommendations within Section 5.1.

Muntjac deer (Muntiacus reevesi) was noted within desk top study and throughout the survey,
particularly within the eastern section of the site. It is an offence under Schedule 9 of the Wildlife and
Countryside Act 1981 (as amended) to not release or allowed to escape into the wild.

3.3.3 Reptiles

The Site currently provides potential habitat for foraging and hibernating such as scrub, trees, log piles
and a limited area of rough grassland within the Site. However, the surrounding gardens primarily
consist of short sward in addition to the regularly mown grass at the adjacent Mildenhall Cricket Club.
Therefore, limited connectivity to the wider environment i.e., the footpath along the bank top of the
River Lark is maintained to a short sward within the boundary of the cricket club (west of the Site). The
desktop study indicates that reptiles are noted within the wider environment i.e., over 300m to the south
of the Site. Downstream of the Site the river and bankside vegetation will (potentially) provide suitable
habitat for grass snakes (Natrix natrix). However, the downstream section will not be impacted by the
scheme. Therefore, for these reasons reptiles will not be considered any further within this
Apprisal.

3.3.4 Great-crested newts

The were no records of great crested newts (Triturus cristatus) noted within the desk top data search.
Although the woodland would potentially provide hibernating habitat there is not connectivity to the
wider environment due to the limited habitat, roads and the River Lark is inhabited by fish and therefore
unlikely to be suitable for great crested newts. For this reason great crested newts will not be
considered any further within this appraisal.

3.3.5Birds

The Site supports bird nesting habitat in the form of scrub, shrubs and trees. Furthermore, the local
residential areas immediately adjacent to the Site provided numerous opportunities for birds to forage
and the provision of bird feeders. The desk top data study highlighted numerous species of birds within
the search area (within the wider area of the Site). Several bird species were noted during the survey
such as blackbird (Turdus merula), wren (Troglodytes troglodytes), greenfinch (Chloris chloris), great tit
(Parus major), grey wagtail (Motacilla cinerea), wood pigeon (Columba palumbus) and house sparrow
(Passer domesticus). A tawny owl (Strix aluco)box was noted during the survey. However, there was
no evidence of use i.e., no pellets or droppings were noted within the locality of the box. Refer to
Target Note 1 in the phase 1 habitat map in Appendix B.2 and the photograph nine in Appendix
C. Refer to the recommendations for nesting birds in Section 5.2.

It is worth noting that vegetation was cleared prior to the bird breeding season for the purpose
of the temporary works i.e., the access route and compound / storage areas. Refer to the letter
report prodeuced by M&H Ecology in January 2024.

3.3.6 Bats

Bat species are known to be present within the search area i.e., there were 87 records noted within the
desk top study search area of 2kms and the Site will provide suitable foraging and roosting
opportunities and potential roost sites. Refer to the recommendations within Section 5.3.

3.3.7 Badgers

There were no obvious badger (Meles meles) signs noted during the survey. The survey concurs with
the desk top study, no records were noted within the desk top study. For this reason badgers will not
be considered any further within this appraisal.
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3.3.8 Otters

There were otter (Lutra lutra) signs noted during the survey although there was limited access to the
river the signs (spraint) were noted immediately upstream of the lock structure (right bank), refer to
Target Note 4 and photograph 10. There were 10 records noted within the desk top study within the
wider environment. Refer to the recommendations within Section 5.4.

3.3.9 Water Voles (Arvicola amphibius)

The section surveyed provided limited suitable habitat for water voles within the immediate vicinity of
the lock. However, the habitat is considered to be potentially suitable within the mill leat and
downstream of the lock. The desk top study indicated that there were three records with the most
recent record present in 2016. Although it is worth noting that the desk top study may not include all
survey effort or that surveys have not been undertaken for many years. Refer to the
recommendations within Section 5.5.

3.3.10 Hedgehogs (Erinaceus europaeus)

There are numerous records of hedgehogs within the desk top data. Hedgehogs are noted as a
Species of Principle Importance under Section 41 of the NERC Act 2006. There were no hedgehogs
noted during the survey, although parts of the woodland and adjacent gardens (if connected) will
potentially provide suitable foraging and shelter habitat for hedgehogs. For this reason hedgehogs
will not be considered any further within this appraisal.

3.3.11 Invertebrates

The habitats were not considered of importance to notable aquatic or terrestrial invertebrates in the
locality. This concurs with the limited records noted within the desk top study. For this reason
invertebrates will not be considered any further within this appraisal.

3.3.12 White Clawed Crayfish (Austropotamobius pallipes)

The survey confirmed the presence of the American signal crayfish. This concurs with the desk top
study. The white clawed crayfish has not been present within the River Lark for many years due to the
presence of the American signal crayfish. For this reason white clawed crayfish will not be
considered any further within this appraisal.

3.3.13 Hazel Dormouse (Muscardinus avellanarius)
The habitats present are not considered to support the preferred habitat for the hazel dormouse. The
site survey concurs with the results of the desk top study. For this reason the hazel dormouse will
not be considered any further within this appraisal.
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4.0 DISCUSSION

Overall the Site (and immediately adjacent) currently provides some ecological interest for local and
nationally important species; providing habitat for a range of species such as birds and mammals i.e.,
bats, otters and water voles. The recommendations below provide outline mitigation for the species
noted.

5.0 RECOMMENDATIONS & ENHANCEMENTS

The recommendations outlined below are based on the information that M&H Ecology have received
from the desk top study (the data obtained from the SBIS in January 2024) and the survey carried out
on the 7" March 2024.

5.1 Non-Native Invasive Species
Ensure that biosecurity measures are in place due to the presence of invasive species on site i.e.,
adhere to the Check-Clean-Dry procedure

o If American signal crayfish are found during the work they should be humanly disposed of and
not returned to the watercourse. Please note that it is an offence under the Wildlife &
Countryside Act 1981 (as amended) to return signal crayfish to the watercourse.

5.2 Birds

Based on the legal protection, any clearance of, or disturbance to potential nesting habitat (scrub,
marginal vegetation and trees) should ideally be undertaken outside of the bird nesting season i.e., the
bird breeding season is considered to be between March-August inclusive, or within 24 hours following
confirmation by a suitably qualified ecologist that no active nests are present (including the building of a
nest).

Vegetation clearance was carried out for the temporary works in March 2024. To maintain the
vegetation to ground level the site will be inspected and strimmed to deter birds (and other) species
from colonising the access route and compound / storage area.

5.3 Bats — Further PRF Required

The initial vegetation clearance carried out in March 2024 an assessment was carried out in late-
January 2024. The trees (white poplar) identified for removal were assessed for potential roost features
(PRF): two trees had no PRF noted and a stem from the third tree had ivy present, although the ivy
growth is deemed to be “light’, therefore “soft-felling” is recommended, refer to Target Note 3 and
photograph 11. The ivy was cut at the stem to allow the ivy to die back gradually to enable a further
assessment for PRF prior to undertaking the soft-felling.

5.4 Otters — Survey Required

Based on the signs noted to date i.e., spraint within the locality of the lock structure indicates that the
otter is bypassing the structure. A survey is required to determine whether there are couches / resting —
up sites present and also to determine how the otter is utilising the area within the locality of the
structure. The proposed fish pass will (hopefully) enable the otter to utilise the section from within the
channel rather than bypassing the structure, as this appears to be the current passage for the otter.

The survey was carried out in April. Refer to the separate Water Vole and Otter Report written
by M&H Ecology (to be issued in mid-May 2024). Further mitigation will be required in the form
of a sensitive working method statement to ensure that the works do not impact the otter or
their habitat.

5.5 Water Vole — Surveys Required

Based on the information received to date it will be recommended that a water vole survey is carried
out to undertake an assessment of whether water voles are present within the working footprint (and
adjacent habitat).

The survey was carried out in April. Refer to the separate Water Vole and Otter Report written
by M&H Ecology (to be issued in mid-May 2024). No further mitigation measures will be
necessary for water voles.
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5.6 General Mitigation

Any trenches and/ or holes created during the construction phase must either be covered at night
(and weekends) or an access route provided to ensure that no species are trapped within the
trench. For example, a scaffolding plank can be used.

Avoid working at night if possible i.e., if the scheme runs into autumn / winter there will be a higher
risk of working at dusk increasing the likelihood of requiring lighting. If lighting is required a lighting
plan must be produced to ensure that bats and their habitats are protected. For example, avoid
using lighting in key habitats and features where bats are present and apply methods to reduce
lighting to agreed limits in sensitive locations. Ensure that the lighting plan (if required) complies
with the Bat Conservation Trust's Guidance Note: GN08/23 — Bats and Artificial Lights at Night.

Ensure that stringent biosecurity measures are in place due to the presence of invasive species on
site i.e., adhere to the Check-Clean-Dry procedure

All works must ensure that appropriate pollution prevention measures are adhere to that comply
with the principles of the now withdrawn Pollution Prevention Guidance (PPG5)

Toolbox talks to be delivered in relation to the ecological receptors noted on site. The toolbox talk
should include legal protection, description of the species, habitat type that the species utilise, best
practice working methods and the ecologist’s contact details.

Ecological Clerk of Works (ECoW) to be appointed during the construction phase of the works.

5.7 Enhancements

On completion of the works once the woodland area is reinstated the works should include the planting
of suitable species to enhance the area for the in situ species such as nectar rich plant species to
improve the ground flora diversity and also consider improving the understorey and field layer of the
woodland. This should be agreed with the NEAS Landscape Architect and the ECoW.

Installation of bird and bat boxes within the woodland.

Additional creation of log piles. Please note that log piles were created during the initial vegetation
clearance in March 2024.

There are potential opportunities to install pre-estblished coir rolls downstream of the lock (along the
right bank) to provide toe protection, thereby reducing the current erosion, and provide cover and
foraging habitat for water voles and other species.

The bank face and toe upstream of the lock (right bank) would benefit from sowing a suitable grass
seed mix incombination with the installation of either pre-established coir rolls or coir pallets.
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Appendix A: Location Plan of the Proposed Fish Pass at Turf Lock, Mildenhall, Suffolk
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S| Appendix B.1: Map of Statutory and Non-Statutory Sites
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Appendix B.2: Phase 1 Habitat Survey Map
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Appendix C: Photographs

Photograph one: View of the vegetation
clearance carried out in March 2024

Photograph three: View of the
woodland in January 2024

Photograph five: View of the grassland
in March 2024

Photograph two: View of the vegetation
clearance carried out in March 2024

Photograph four: View of the buddleia.
Refer to Target Note 2 on the Phase 1
Habitat Survey Map in Appendix B.2

Photograph six: View looking towards
the Turf Lock (along the right bank)
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Photograph seven: View looking Photograph eight: View looking
upstream towards Turf Lock (from wihtin upstream of the mill leat (April 2024)
the river channel in a boat) , April 2024

Photograph nine: Tawny owl box. Photograph 10: Otter spraint noted
Refer to Target Note 1 in the Phase 1 upstream of Turf Lock, March 2024
Habitat Survey Map in Appendix B.2,

January 2024

Photograph 11: View of the cut ivy on the
white poplar tree, April 2024. Refer to Target
Note 3.
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APPENDIX D: Planning Policy

PLANNING POLICY

Planning Policy Context:

The National Planning Policy Framework (NPPF) came into effect in March 2012, updated in 2021. It
states that the planning system should seek to contribute to and enhance the natural and local
environment by minimising impacts on biodiversity and provide net gains in biodiversity where
possible, contributing to the Government’s commitment to halt the overall decline in biodiversity.

The NPPF also states that local authorities should seek to promote the preservation, restoration and
re-creation of priority habitats and recovery of priority species populations, linked to national and local
targets, through planning policies. Priority habitats and species referred to in the NPPF relate to species
and habitats of principle importance listed in accordance with Section 41 of the Natural Environment
and Rural Communities (NERC) Act 2006.

The NPPF states that to protect and enhance biodiversity, (local) plans should:

¢ Identify and safeguard components of wildlife-rich habitats and wider ecological networks, and

¢ Promote the conservation and enhancement of priority habitats and ecological networks and
the protection and recovery of priority species.

The NPPF states that when determining planning applications, local planning authorities should
refuse applications which:

e Cause significant harm to biodiversity which cannot be avoided, adequately mitigated or as a
last resort, compensated for

¢ Plan to develop on land within or outside of a Site of Special Scientific Interest (SSSI) and
which is likely to have an adverse effect on it (either individually or in combination with other
developments) and/or

o Result in the loss or deterioration of irreplaceable habitats (such as ancient woodland and
ancient or veteran trees) unless there are wholly exceptional reasons and where a suitable
compensation strategy exists.

The local planning authority should support developments whose primary objective is to conserve or
enhance biodiversity, while opportunities to improve biodiversity in and around developments should
be integrated as part of their design, especially where this can secure measurable net gains for
biodiversity or enhance public access to nature where this is appropriate.

Local Plan and Policies

The District Plan sets out the Council’s planning framework for the district. It identifies how
West Suffolk will grow and develop over the plan period of 2023 to 2040. The Plan is currently
under consultation (West Suffolk Council (WSC), 2024).

4.2 The Natural Environment

4.2.1.West Suffolk is a rural district with good green infrastructure, locally distinct landscapes and is
rich in biodiversity with international, national, and locally important assets located across the district.
The purpose of the policies in this section is to seek to deliver the ambition to restore and enhance
our natural environment and reverse the decline of biodiversity.
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Policy SP4 Green Infrastructure

4.2.2.Good gquality green and blue infrastructure in our towns and rural areas can make a positive
contribution to improving health and wellbeing, water management, nature recovery and resilience to
and mitigation of climate change, along with addressing issues of social inequality and environmental
decline.

4.2.3.The policy supports the overarching aim for green infrastructure (GI) in West Suffolk which is to
provide:

4.2.4.An integrated, multifunctional and resilient network of natural and semi-natural green spaces
which support West Suffolk's communities for the benefit of present and future generations.’

4.2.5.The West Suffolk Gl Study has identified priority areas for green infrastructure and opportunities
for the delivery of green infrastructure within the district. The priority areas have been selected to
provide multifunctional benefits to a wide range of people, whilst delivering nature-based solutions to
future challenges and conserving the district's most important assets. These are identified as the
River Lark corridor, Little Ouse corridor, River Stour corridor, Bury St Edmunds, Newmarket, Clayland
Plateau Villages and Breckland Forest and Farmland

Landscape - Policy SP5 Locally valued landscape

4.2.20.West Suffolk is characterised by largely rural landscapes of low-lying landform. Nevertheless,
the landscape is diverse, due both to geological influences and the long-term impact of man’s
response to this through the use of land.

4.2.21.Landscape character is the distinct, recognisable and consistent pattern of elements that
makes one landscape different from another. Hedgerows, trees and other natural features are
essential components of the landscape, enhancing visual amenity, the quality of the environment and
providing habitat for a range of wildlife.

4.2.22.The policies set out the councils aims to protect and enhance the landscapes which contribute
to the uniqueness of the wider countryside and also those areas which are valued locally.

Biodiversity and geodiversity

4.2.32.Section 40 of the Natural Environment and Rural Communities Act 2006, which has been
strengthened by the Environment Act 2022, places a duty on all public authorities to conserve and
enhance biodiversity. A key purpose of this duty is to embed consideration of biodiversity as an
integral part of policy and decision making.

4.2.33.Nature conservation sites, both statutory and non-statutory, together with other wildlife-rich
habitats and features, provide wildlife corridors and links. These form an essential nature network
which is necessary to safeguard and enhance the distribution and diversity of flora and fauna within
the district, supporting nature recovery and also wider benefits such as carbon capture, water quality
improvements, natural flood risk management and recreation.

4.2.34.The application of the mitigation hierarchy in relation to biodiversity and geodiversity is
embedded in the National Planning Policy Framework and in government guidance. The principles of
the mitigation hierarchy are avoidance, mitigation and as a last resort compensation.

1. Avoidance — aim to avoid adverse effects through design or the selection of an alternative site.

2. Mitigation through measures to minimise the negative effects of a project.

3. Compensation in exceptional circumstances after all other options to avoid or mitigate harm have
been considered.
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4.2.35.Development proposals should seek to conserve and enhance the biodiversity and geological
interests of the area and in particular ensure that protected species and habitats including those of
principal importance in the UK and locally (priority habitats and species) will be protected and, where
possible, enhanced.

Policy SP6 Biodiversity net gain

4.2.36.The Environment Act 2021 mandates a minimum 10 per cent BNG to be implemented from
January 2024 for all but small sites, which will be required from April 2024. Biodiversity net gain is a
legislative requirement, with the detail of how it is implemented set out in regulations. Biodiversity net
gain is calculated using the statutory metric and a biodiversity statement, submitted at the planning
application stage, sets out how a development will deliver BNG.

4.2.37.The purpose of this policy is to link biodiversity net gain to other strategic objectives and the
overall place-making strategy, enabling a holistic approach to ecological enhancement across West
Suffolk.

Policy LP15 Protected sites, habitats, and features
4.2.45.Local policy LP15 sets out the councils aims to protect, restore and enhance biodiversity,
geodiversity sites, habitats and features.

Policy LP15 Protected sites, habitats, and features

All development must seek to protect sites designated for their biodiversity and geodiversity value,
and conserve, restore and enhance important habitats (including priority habitats) and other important
biodiversity features on development sites or affected by developments.

Proposals which do not conserve and enhance biodiversity, failing to have appropriate regard to the
‘mitigation hierarchy’, will be refused.

Proposals for development which could adversely affect the integrity of areas of international or
European nature conservation importance, as indicated on the policies map, will be determined in
accordance with the Conservation of Habitats and Species Regulations 2017 (as amended) or
successor legislation.

Proposed development likely to damage or destroy the interest features of a nationally important site
of special scientific interest (SSSI) will not be permitted unless the benefits of the development, at the
site, clearly outweigh both the impacts that it is likely to have on the features of the site that make it of
special scientific interest and any broader impacts on the national network of SSSis.

Development resulting in the loss or deterioration of irreplaceable habitats such as lowland fens,
ancient woodland, ancient and veteran trees will be refused unless it accords with the exceptional
reasons identified within the National Planning Policy Framework. If exceptional reasons are justified,
a suitable compensation strategy including its delivery will need to be secured as part of any planning
permission.

Development proposals which would have a direct or indirect adverse effect on locally designated
sites, including county wildlife sites and county geodiversity sites, protected or priority habitats, will not
be permitted unless the benefits of the development clearly outweigh the impacts on the features of
the site and the wider network of habitats. In addition, proposals must demonstrate that:

e The mitigation hierarchy has been implemented.
e Mitigation and compensation measures are provided which ensure there is a biodiversity net
gain in such sites.

Any enhancement measures should align with the relevant nature recovery priorities (if any) set out in
the Suffolk Local Nature Recovery Strategy when completed.
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Policy LP16 Protected species
4.2.50.Local policy LP16 sets out the councils aims to minimise the impact of development on
protected species.

Policy LP16 Protected species

Development which would have an adverse impact on protected or priority species will not be
permitted unless there is no alternative, and the local planning authority is satisfied that suitable
measures have been taken to:

a. Reduce disturbance to a minimum.

b. Maintain the population identified on site, or where this is not possible provide adequate alternative
habitats to sustain at least the current levels of population.

c. Provide enhancement measures to benefit the species.

Any enhancement measures should align with the relevant nature recovery priorities (as appropriate)
set out in the Suffolk Local Nature Recovery Strategy when completed.

All planning applications must be supported, where necessary, by appropriate protected species
survey and ecological impact assessment, undertaken in accordance with national good practise
guidelines.
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APPENDIX E: Legislation

Habitats and Species Regulations 2017

The Conservation of Habitats and Species Regulations 2017 came into force on 30th November
2017. The Regulations consolidate and update the Conservation of Habitats and Species Regulations
2010. The Regulations are designed to transpose Council Directive 92/43/EEC, on the conservation
of natural habitats and of wild fauna and flora (EC Habitats Directive), into national law. Additionally,
they transpose elements of the EU Wild Birds Directive in England and Wales. The Conservation of
Habitats and Species Regulations 2017 extend to England and Wales, including the adjacent
territorial sea (12 nautical miles from the mean low-water mark of a coastal state).

The draft Conservation of Habitats and Species (Amendment) (EU Exit) Regulations 2019 will ensure
that the habitat and species protection and standards derived from EU law will continue to apply after
the UK has left the European Union. This draft came into force on exit day (31st January 2020).

Wildlife and Countryside Act 1981 (as amended)

The Wildlife and Countryside Act 1981 (as amended) is the principle mechanism for the legislative
protection of wildlife in England and Wales. This legislation is the means by which the Convention on
the Conservation of European Wildlife and Natural Habitats (the 'Bern Convention') and the European
Union Directives on the Conservation of Wild Birds (79/409/EEC) and Natural Habitats and Wild
Fauna and Flora (92/43/FFC) are implemented in Great Britain. The provisions relating to animals in
the Wildlife and Countryside Act 1981 only apply to 'wild animals'; these are defined as those that are
living wild or were living wild before being captured or killed. The Wildlife and Countryside also
prohibits the release of non-native species into the wild (Section 14). This is to prevent the release of
exotic species that could threaten our native wildlife.

Natural Environment and Rural Communities Act 2006:

The Natural Environment and Rural Communities (NERC) Act 2006 required the Secretary of State to
publish lists of habitats and species of principal importance for the conservation of biodiversity in
England, under Section 41 of the Act. These lists are used to guide decision-makers (Competent
Authorities such as planning authorities) in implementing their duty to have regard to the conservation
of biodiversity when carrying out their normal functions (under Section 40 of the NERC Act). Water
voles and otters are listed as species of principal importance for the conservation of biodiversity in
England under Section 41 of the NERC Act 2006.

Badger Legal Protection
Badgers are afforded protection in England and Wales under the Protection of Badgers Act 1992, it is
an offence to:

Wilfully Kill, injure or take a badger (or attempt to do so)

Cruelly ill-treat a badger

Dig for a badger

Intentionally or recklessly damage or destroy a badger sett, or obstruct access to it
Cause a dog to enter a badger sett

Disturb a badger when it is occupying a sett.
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c. Turf Lock, River Lark.
At a glance. .

Obstruction Details Two redundant lock structures

EA Area Anglian NGRE TL70850 74248

Obstruct 1D 10198 Obstr" width (m) 5

River discharge (Cex) [ Q98 | Q95 Qmn Q20 Q10 %Qmn

(m3s-1) 0.563 262 100

Operational Range (Q) | ©Q95-Q10 Location Full width rock-

ramp

Min Fp flow (m®s") 0.63 Max head drop (m) | 1.44

Max HEP flow (m®s") | - -

Pass type Full-width rock | Species Groups ST, BT, lamprey,
ramp at 5% grayling, CF, small
slope. species and eels

MNo. of Flights 1 No. of Units -

Flight length{s) (m) 30 Pass width {(mm) 4000

Resting pools - Baffle Height (mm) | -

RA score (dia) 8 RA score (pot) 12

Site specific details:

The River Lark is a chalk stream tributary of the River Great Ouse.

# Turf Lock consists of two redundant lock structures downstream of a further
structure, Gas Pool Sluice (owned by FCRM), which is likely to have a fish
bypass installed in the near future.

+ There are considerable constraints at the site, including:

o Structural instability.

o Flood risk (there is a care home on nearby land that would be impacted
by an increase in flood risk).

o ltis a listed structure.

o There is a sewage pipe present.

o The landowner is opposed to any changes to the lock structure and
has refused access to the EA.

+ (Other pass types e.g. Larnier have been considered, but rejected, due to the
difficulties of constructing close to the curved lock structures, and flood risk.

 Passage is required for sea trout, brown trout, grayling, coarse fish and eel.

A previous proposal for this site was discussed in August 2023 but insufficient
hydraulic information was provided for approval to be recommended.

+ This proposal is for a full width rock ramp at a 5% slope to enable fish
passage past both redundant locks.

* The boulders will be embedded by 50% into the concrete and there will be a
rip rap infill.

Panel comments and points for area consideration (previous comments in blue):

+ It is unclear which source has been used to design the pass, which makes it
difficult to ascertain whether or not the hydraulic conditions within the pass



would be suitable. The calculations published by Heimerl ef al (2008), which
build on the design parameters described in the DVWK & FAO ‘Fish Passes,
Design, Dimensions and Monitoring' guidance, use a more heterogeneous
arrangement where pairs of bars of perturbation boulders are used with slightly
larger longitudinal gaps between the bar pairs. There is however a greater
density of boulders overall than in the proposed Turf lock design. In the
proposed design the lateral boulder spacing (ay1) 1s 4 times the mean boulder
size (ds) using the Heimerl ef al notation, whereas Heimerl ef al would
recommend the same spacing as 1.65ds. The longitudinal gap between rows
(@x1) In this design is 4d: whereas Heimerl et al would recommend 1.5ds. The
subsequent row spacing (a,z) is also 4d. where Heimerl et al recommend 2.5
to 3.5ds. In summary, using the Heimerl et al approach would lead to ~120
perturbation boulders for this ramp area, versus the 75 proposed. Given the
slope of the ramp, the flow resistance provided by the boulders is
important. Addressed.

It is unusual to embed boulders into the 1:1 side slopes and this makes using
the DVWK calculations difficult. Addressed.

Heimerl et al also recommend rotating the secondary boulders by 45 degrees
to reduce adverse vortices. Mot required.

The ramp has a uniform depth across its width. A frequently used approach to
providing a range of hydraulic conditions on a rock ramp is to have a deeper
central area and gradual lateral slopes towards each margin. Addressed.

It would be advisable to check the hydraulic performance of the pass before
plant leave the site_ It may be that a few strategic minor stone placements could
correct for the real stone variations that occur. Water depth requirements would
need to be met. Still applicable.

The boulders embedded into the 1:1 side slopes interrupt the surface wetted
line for eel and other small fish. As this is a site fairly low down the catchment
with small eel and lamprey as well as small coarse fish it would seem an
advantage to have continuous wetted routes for these fish at the
margins. Addressed.

There appears to be more open area in the boulder arrangement below the
pass entrance than within the pass, which suggests it would not have a level
controlling effect unless the depth was rather less than the pass. Addressed.
There doesn't seem to be a distinction between the concrete embedded np-rap
on the side slopes and the material between the boulders however, the
description of the boulder embedment suggests they are set on a regulating
layer of 200mm mass concrete but the rip-rap between them is effectively loose.
If that's the case, it not clear if the boulders will remain stable without pinning
to the concrete base. Addressed.

Loose rip-rap provides spaces for small fish to move, so it would be desirable
to leave some loose, but sufficiently stabilised to prevent wash-

out. Addressed.

Guidance in the IFM fish pass manual is that "Head difference: normally <1m
but can be used up to 2m with the use of resting pools™; head drop at this site
is 1.44m and at maximum 5% gradient, suggesting that some accommodation
should be made for weaker swimming species.



New comments

+ Boulders are now much more densely arranged and appear to be within the
range specified in DVWK 2002.

* There is some uncertainty in the DSWLs, which should be considered in the
design.

Panel Recommendation: Form and dimensions of the fish pass will be
consistent with Approved Status, subject to:

This does not need to return to the Fish Pass Advisory Panel.



Environment

Agency
NEAS — National Environmental Assessment and Sustainabilit

Screening Determination Note

Turf Lock Mildenhall

1. Screening Determination

(1) Present status of Initial Determination,
determination additional information is
required to make a final

determination on this
project. The information
available indicates that:

(2) Maintenance or Development/Improvement
improvement /
development?

(3) Permitted Development This project is likely to
or Planning require planning permission
Permission?

Comments: The Turf Lock Briefing
document sets out two options for
improving fish passage at both Turf
Lock and Gas Pool Sluice. Once a
preferred option has been selected we
will perform a final determination.

Comments: All the options discussed
in the Turf Lock Briefing document are
considered to be works aimed at
bringing about improvement to the
assets concerned.

Comments: Although the works at Turf
Lock may fall to be permitted
development subject to being
development within the watercourse,
the proposed works at Gas Pool Sluice
which involves a new back channel as
well as any re-profiling of the River
Lark including works to the banks etc.,
are likely to require planning
permission.

7 The Environmental Impact Assessment (Land Drainage
Improvement Works) Regulations 1999 No. 1783 (As amended)

0 The Town and Country Planning (Environmental Impact
(4) Consenting regime Assessment) Regulations 2017 No. 571 (as amended)

(tick all that apply)

[0 Other EIA Regulations. Please detail below:

List other Regs:

Comments:



(5) Level of assessment

(6) Is an advert required?
(Land Drainage Regs

only)

(7) NEAS ongoing
involvement

(8) Does CEEQUAL apply?

2. Project Information

Reference/SOP code

Location

Grid reference

Local authority

Objectives

This project requires a non-
statutory Environmental
Assessment

Yes an advert is required
setting out the EA's
intention not to prepare an
ES

NEAS will retain this project

Yet to be determined

ENV0001633C

River Lark, Mildenhall

TL7085574247

West Suffolk Council

Comments: There are only a few
environmental sensitivities in this
location Therefore, it's considered
unlikely that the preferred option,
though subject to the extent and scale,
would have any significant impacts
such that an EIA would be required.

Comments: The options could
constitute land drainage works, in
which case, an advert would be
required if we consider an EIA is not
required.

Comments: There are likely to be
opportunities for (1) environmental
enhancement (2) biodiversity net gain
(BNG). The NEAS landscape architect
could provide advice on (1) and NEAS/
FBG BNG Specialist more generally on
BNG.

Comments: If the preferred option
costs exceed £2 million then BREEAM
(formerly CEEQUAL) will need to be
applied.

Turf lock is a remnant of when the river Lark was canalised. It is

situated within the town of Mildenhall and is a barrier to migratory
species trying to access suitable habitat so they can fulfil their life
cycle, it is important because it is key to unlocking the River Lark
and provides forward momentum for restoration. The river Lark is

National Environmental Assessment and Sustainability

part of Operations, Assets and Programme Management

Add in cloud content document reference once known



Description

Cost and timescale

Advice Note completed by

Date of Determination

Name of NEAS Qualified
CEEQUAL Assessor who
has signhed of CEEQUAL
Scope

Date CEEQUAL scope
signed off

Stage of project when note
completed

now classed as a flagship Chalk stream. Multiple aims of the work in
Mildenhall:

e to enable the free migration of the native wild Brown Trout
and other river species along the course of the river, and
allow them to access natural habitat in the river Lark
upstream of Mildenhall where habitats are being improved,
whilst,

e to ensure river management for flood defence is sustainable
and affordable going into the future, and

e to use the opportunity to enhance the areas around the Lark
for recreation and enjoyment by local communities

Within Mildenhall there are two different sites being assessed for fish
passage (see Briefing Version 6):

Turf Lock (Fig 9) and Gas Pool sluice (Fig 3), both sites are a
barrier to natural fish passage and eels upstream to restored areas
of habitat suitable for spawning. Turf Lock and Gas Pool sluice are
unique and need different options to allow fish passage.

To be determined

Andrew Hunter, Senior Environmental Project Manager, NEAS East
North Hub (Peterborough)

3 April 2023

N/A (see section 4)

N/A

Feasibility

3. Justification of determination

a) Key project opportunities

Subject to the nature of the preferred option, there may be opportunities to explore
environmental enhancements in relation to landscaping and potential for biodiversity net
gain (BNG) at both Turf Lock and Gas Pool Sluice.
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The River Lark is a River Lamprey and European Eel migratory route and the proposed
works offer up opportunities for modifications to improve passage.

b) Key Environmental Risks
Potential for harm to buried archaeology;
Impact on locally designated heritage asset;

Lowering of current moderate status of water body;

Potential for harm to protected species using local habitats such as water voles, breeding
birds, badgers and otters;

Potential for noise / vibration impacts from plant and machinery on residential properties.

c) Anything unusual the project team may not normal encounter
Apart from the locally designated heritage asset and the Conservation Area, very little in the
way of sensitive environmental receptors in and around the locality and hence unlikely to
encounter anything outside of the normal range.

4. CEEQUAL Scoping

Application of BREEAM (formerly CEEQUAL) cannot be fully determined at this stage
pending consideration of options and selection of preferred option.

5. Approval requirements

¢ WFD compliance assessment may be required for certain works within the
watercourse

e EPR flood risk activity permit may be required for certain options

e Consider potential for noise disturbance — may require agreement with council
Environmental Health Officer regarding working hours

e Where applicable PROW diversions/closures will require approval from the
LPA

e Planning permission may be required for certain options

6. Baseline environmental information

e Designated sites - Works site at nearest point 964m (east side) from Breckland
(SPA) and Breckland Forest (SSSI). works site 964m from Barton Mills (LNR)

e Local wildlife sites — works site 425m from Norah Hanbury - Kelk Memorial
Meadows CWS.

e Priority Habitat: note specifically the presence of Coastal and floodplain grazing
marsh, Deciduous woodland, Lowland dry acid grassland
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e Species - Protected species recorded in the area include; Water Vole, Bullhead,
Spined Loach

Also consider other species potentially using the local habitat including: water voles,

breeding birds, badgers, otters, reptiles and bats (if disturbing/removing mature trees

or affecting structures).

e Note that the River Lark is a River Lamprey and European Eel migratory route.

¢ Invasive non-native species - note specifically the presence in the area of
Butterfly-bush, Northern River Crangonyctid, Giant Hogweed, Signal Crayfish,
Least Duckweed, Russian-vine, Nuttall's Waterweed, Canadian Waterweed

e Archaeology and cultural heritage - potential to find archaeology if excavating.
Consider costings for archaeological watching brief for any site investigations.
Listed buildings: nearest LB is 169m from works site.
SAMs: works site 228m from Remains of Dovecote and 337m from Market cross.

e Water quality, pollution, and waste arising from works.

e Landscape and visual amenity — works are within or adjacent to the Mildenhall
Conservation Area — see map below.

e Trees and vegetation: check for Tree Preservation Orders (TPO) if works require
removal of trees.

¢ Noise and local residents - compliance with best practice

e Check whether any public rights of way and access. If Area registered as
common land under CRoW Section 15 Land, therefore accessible to public.

e Eel Regulations (2009) compliance must be confirmed with FBG if works involve
an abstraction/ obstruction.

e Main River — River Lark

e Does FBG/the WFD/Catchment Coordinators/others (?) have objectives in the
area?

7. Potential environmental impacts (positive and negative) across the lifecycle of the
project

e Are any of the noted environmental sensitivities likely to be impacted?

It's difficult to state at this stage with certainty as whether or not any of the
environmental sensitivities are likely to be impacted by the options. Further
consideration should be given once a preferred option is selected. Noise /
vibration impacts from plant and machinery have the potential to disturb nearby
residential properties, other business/commercial properties and any local school
buildings. The options may have potential for pollution to the River Lark and
landscape and visual impacts. The Turf Lock is a locally designated heritage
asset and it's recommended that discussions are held with the
planners/conservation officer at an early date.

e What sort of actions may be required to manage these?

Take into account advice from the LPA conservation officer regarding design
considerations of the scheme at the Turf Lock site and possible impacts of the
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design on the Mildenhall Conservation Area. Consider the appropriate siting of
any compound/storage areas prior to the works. Consider access arrangements
to the site and the impacts of plant accessing and incorporate suitable mitigation
measures to avoid potential damage. Landscape and visual impacts could be
addressed by landscaping and tree screening. Environmental Action Plan (EAP)
should include details of measures to prevent pollution incidents.

e Arethey likely to be significant?

Subject to detailed assessment, depending on design considerations, the only
potential for a significant impact will be works affecting Turf Lock, but otherwise
unlikely to be any significant impacts from any options.

e Arethere associated consents?

Flood risk activity permit is likely to be required for all the options involving works
to the watercourse and banks.

Mitigation to avoid or reduce impacts: Standard mitigation measures included in
the EAP should prevent any significant environmental impacts

Opportunities: Partnership working through environmental bodies and landowners
for potential biodiversity net gain through habitat improvements and WFD benefits.

Contributions to net zero carbon: carbon offsetting opportunities through habitat
creation (opportunities may be limited).

Consider sustainable materials and resources for construction (i.e. local sourcing;
cradle-cradle, low carbon impact etc.)

NEAS consideration of contribution to environmental outcomes

e Consideration of contribution towards WFD measures

e Consideration of contribution towards Biodiversity 2020 outcomes

e Consideration of contribution towards landscape improvements plus
provision of Biodiversity Net Gain target

e Consideration of sustainable construction materials and minimising
carbon footprint
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Appendix A: Mildenhall Conservation Area Proposed Boundary Changes
frm Le—sy I il ll_.-l g o ALTTOOT .
(=] School
'U'# ( i o & . l 'f
\
v -
Con'e : Mildenhall 1
b Dapot e, S
RME T e gyt
] & qu
= 1 J{ l‘
= - 1]
L 2 -
KEY A i
4 1 1d
. Existing Boundary 1 D
u =
= = :
. Proposed Boundary ool .
3l (Cou
e 5
— o)
== . b Sl =
1
- . ==
\.' ih El E —— o =]
il - . I I
2
i w R
il Riverside AT Cemelny u
! Middir Schonal = e UE, ]
e ik S &
Car Park -I_',j‘.lf‘\“,z ~ & f_‘fi@}
i< S ' Y i
1 & - = =
L . T == : ki Car Fartisitl | =] L
i A S vy P E:,T"d Ellot
IE Playing Fisld s Gl
i Wil L) —
‘I mﬁwn =i
b e == {rems o} \ & |
et TE e E’i Ly -
s': Pavilon \- / :
S | -
: \c"‘-_‘Pm Crickat Ground ; = (ol £
i LN N g AN Plarving Field |
r-..f\k\m o
A B -
. ~ £ -
Ly i -,
- = e, A
N 5, ol o Riverside & i
; o ~ . Ouss e ™
. = 3 i P, i
* am Bta - I-—— " - A <
. .
s -
L~ H ?ﬂ- g a 28 ¥
L7\ s g5 Fourwinds = \ S
; E I ERANN e at | o
Forest Heath District Council
College Heath Road Scale 1/7500 Date 18/3/2010 N
Mildenhall \
Suffolk .
IP28 TEY Centre = 570997 E 274805 N
3 Tel: 01638 719000, www forest-heath.gov.uk
HH\C\I Hl.'ill'.
District Counel © Crown copyright. Al rights reserved. 100023282 2010. BoydN

National Environmental Assessment and Sustainabiliti

Add in cloud content document reference once known




Only complete sections 8 and 9 if the project does not require full NEAS ongoing involvement. Where Landscape and/or
Heritage specialists retain involvement sections 8 and 9 should be completed:

8. Management of environmental issues during project lifecycle

Note on Table in Section 8 - Complete the table below as required. You should draw on information gathered during the ‘determining
the need’ process.

An Environmental Project Manager from NEAS will have completed Section A of the following table. Section B should be completed by
the Project Manager. This table aims to:

¢ Demonstrate that consideration has been given to the actions proposed by NEAS
e Provide a clear audit trail of how each action has been, or will be, implemented

e Give the NPAS confidence that the advice given by NEAS has been appropriately and proportionately acted upon (or is planned to
be acted upon) to meet the expected outcome

e Ensure where external suppliers are required, that appropriate costs have been included within any submission

e Ensure that any mitigation actions are passed on to contractors as appropriate, for application during project implementation



Part A) NEAS to Complete

Objective

Confirm
presence of
protected
species

Ensure
compliance
with protected
species
legislation

Minimise risk
of
archaeological
finds

Action(s) Reference

Consultation with FGB is required
to determine whether species
surveys or licences are required.

Develop appropriate mitigation
procedures.

Follow advice received from FBG.

Consult with FGB early in the
project development

Follow advice received from FBG.

Involve NEAS Archaeologist when
undertaking site investigations

Part B) Project Manager to Complete

Description of how action Who will

has been / or will be deliver the

implemented action (PM
or
supplier)?

National Environmental Assessment and Sustainability
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Ensure Re-consult NEAS about WFD

compliance compliance once preferred option
with any WFD  selected.

compliance

assessment

9. Requirement for additional support

If additional consultancy support is required, you must scope this tightly and proportionately and if possible include text that should be
used for their brief. Note why it cannot be done in-house as this will need to be approved at the Project Appraisal Board (PAB).

National Environmental Assessment and Sustainabiliti
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EXECUTIVE SUMMARY

BACKGROUND: The River Lark upstream of Mildenhall has the potential to support rare and valuable
chalk stream species. In fact, there are only ~200 chalk streams like this in the world. The River Lark
has been identified as a flagship river for The Chalk Stream Restoration Project which may initiate
improvements to habitat and ecological status of the River Lark through restoring sustainable
abstraction, reducing point and diffuse sources of pollution, enhancing riverine and riparian habitat, and
removing/mitigating barriers to migratory species. The Environment Agency (EA) has previously
identified two major barriers along the River Lark that inhibit the free movement of migratory fish species
along its course; Turf Lock (NGR: TL 70850 74249) and Gas Pool Sluice (TL 71032 74250).

AIM: This report focusses on investigating the proposed solutions for mitigating the structure at Turf
Lock. The report provides a description of the structure at Turf Lock and provides an overview of the
two shortlisted options for mitigating the structure: (1) a 58 m long (2.5% slope) rock ramp located within
the existing wing walls of Turf Lock, and (2) weir removal at Turf Lock with channel regrading up to the
Mill Street Bridge. The report aims to aid local decision making by providing stakeholders with an
understanding of the advantages and disadvantages of each mitigation option.

METHOD: A site visit was conducted by Fishtek Consulting on the 151" November 2022. Existing data
(previous reports, service searches, ground investigation data, topographic survey data) were reviewed
and a desktop study was conducted to identify any environmental and heritage designations. Concept
designs were produced for each of the options and these were used by Breheny Civil Engineering to
estimate costs for construction and maintenance, and to estimate carbon footprints (EA carbon footprint
tool) associated with construction and maintenance. Finally, the concept drawings were used by
Thomas Mackay Ltd to develop flood risk modelling for the site (existing EA model used as baseline) in
order to better understand the flood risk implications of each option.

RESULTS AND CONCLUSION: Both mitigation options improve fish passage for all species. Whilst
weir removal is normally the preferred option from a wider habitat perspective (i.e. removing the
negative impact of impoundment on upstream habitat), the existing upstream effect on habitat of the
impoundment appears to be relatively limited in extent at this site owing to the steepness of the river
channel upstream of Turf Lock.

The weir removal and channel regrading option benefits from removing the maintenance requirements
for the true right upstream wingwall. It also benefits from reinforcing the true left upstream wingwall,
potentially extending its longevity. It is important to note that under a ‘do-nothing’ scenario, these
wingwalls have an estimated overall residual life of 6-10 years and failure of these wingwalls could lead
to bank collapse and potential subsidence of properties backing onto the River Lark at this location. It
has been estimated that should the entire structure need to be replaced, the rebuild cost on the same
site would be in the order of £1.5 million (2019 prices).

The cost of constructing the fish passage mitigation options was estimated to be £472,897.00 plus VAT
for the rock ramp option, and £406,385.00 plus VAT for the weir removal and channel regrading option.
The carbon footprint of constructing the fish passage mitigation options was estimated to be 183 tonnes
of COzeq for the rock ramp option, and 161 tonnes of CO2¢q for the weir removal and channel regrading
option. The latter option is also likely to benefit from reduced costs and carbon associated with
maintenance (e.g. debris clearance) and eventual wingwall repair. The cost estimates do not include
relocation of the sewer that crosses over Turf Lock which could involve significant costs in addition to
carbon emissions. This may not be required if a steeper and shorter rock ramp is deemed acceptable
to the Environment Agency’s National Fish Pass Panel.

Both fish passage mitigation schemes produced reductions in flood levels and extents upstream, though
the rock ramp generated more limited impacts on water levels downstream. The downstream increases
for the channel regrading were most extensive in the 50% AEP event and produced a similar pattern of
impact to the rock ramp for the largest modelled event (0.1% AEP). Both options removed flood risk to
properties in Ship Gardens on the right bank. The rock ramp scheme has been identified as the most
suitable concept from a flood risk perspective, though if the channel regrading were to be preferred by
stakeholders, this might also be suitable following refined design and modelling.

Fishtek Consulting, Unit 1a Webbers Way, Dartington, Devon. TQ96JY
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1. BACKGROUND

The River Lark (Figure 1-1) rises as a chalk stream to the south of Bury St Edmunds and flows for 57
km north west through Mildenhall and the South Level to its confluence with the River Great Ouse. The
River Lark’s tributaries include the River Linnet, Culford Stream; Cavenham Stream; Tuddenham
Stream and the River Kennet. The catchment is mainly rural, with many small villages and the market

towns of Bury St Edmunds and Mildenhall. Land use is diverse with tree belts and woodlands.

Figure 1-1 Map showing catchment area and tributaries of the River Lark. Source: Environment Agency Catchment
Data Explorer; https://environment.data.gov.uk/catchment-planning/OperationalCatchment/3249

The River Lark upstream of Mildenhall has the potential to support rare and valuable chalk stream
species. In fact, there are only ~200 chalk streams like this in the world. The River Lark has been

identified as a flagship river for The Chalk Stream Restoration Project by the River Lark Catchment

Partnership. The River Lark Catchment Partnership aims to pool resources, expertise and knowledge
to help sustain a vibrant and healthy waterway. The partnership consists of various government,
charitable, voluntary, local organisations and individuals each bringing their unique experience and

talents to the partnership. The Chalk Stream Restoration Project may initiate improvements to habitat

Fishtek Consulting, Unit 1a Webbers Way, Dartington, Devon. TQ96JY
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and ecological status of the River Lark through restoring sustainable abstraction, reducing point and
diffuse sources of pollution, enhancing riverine and riparian habitat, and removing/mitigating barriers to
migratory species.

The Environment Agency (EA), who are one of the partners involved in the River Lank Catchment
Partnership, has previously identified two major barriers (Figure 1-2) along the River Lark that inhibit
the free movement of migratory fish species along its course; Turf Lock (NGR: TL 70850 74249) and
Gas Pool Sluice (NGR: TL 71032 74250).

Turf Lock - Gas Pool Sluice

Figure 1-2 Location of Turf Lock and Gas Pool Sluice on the River Lark near Mildenhall, Suffolk. Source: Crown
copyright and database rights 2020 Ordnance Survey

This report focusses on investigating the proposed solutions for mitigating the structure at Turf Lock.
The report provides a description of the structure at Turf Lock and provides an overview of the two
shortlisted options for mitigating the structure. The report aims to aid local decision making by providing

stakeholders with an understanding of the advantages and disadvantages of each mitigation option.
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2. METHODS

A site visit was conducted by Fishtek Consulting on the 15" November 2022. Photographs were
collected of Turf Lock (Figure 2-1) and the surrounding area including the habitat upstream to Mill Street
Bridge (Figure 2-2). The river is fairly constrained around the location of Turf Lock. A public footpath
runs along the true right bank top of the River Lark upstream of Turf Lock. Residential properties and
gardens border both bank tops of the River Lark upstream of Turf Lock, and residential properties border
downstream on the true left side. A sewer pipe crosses the River Lark at the upstream masonry
wingwalls of Turf Lock. Owing to the steepness of the upstream channel, the zone of impoundment
extends only a few metres upstream of Turf Lock with the channel between Turf Lock and Mill Street
Bridge being relatively shallow (0.15 m) and moderately fast flowing. The flow on the day of survey
estimated to be ~Qso based on the upstream flow gauge (River Lark at Temple). The combined

structural head of Turf lock was estimated to be ~1.46 m from the upstream crest to the river bed level

downstream of Turf Lock.

Figure 2-1 Photograph of upstream end of Turf Lock captured from the downstream true right bank on 15/11/2022.

Fishtek Consulting, Unit 1a Webbers Way, Dartington, Devon. TQ96JY
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Figure 2-2 Photograph of the River Lark downstream of Mill Street Bridge, captured from the bridge itself on
15/11/2022 looking in a downstream direction towards Turf Lock

Existing data (previous reports, service searches, ground investigation data, topographic survey data)
were reviewed and a desktop study was conducted to identify any environmental and heritage
designations.

e The services search (provided by the EA) confirmed that the sewer pipe that crosses the River

Lark at the upstream end of Turf Lock is still active (Figure 2-3).

e The environmental designation search (Figure 2-4) confirmed that the site benefits from the
statutory designations of a SSSI Impact Risk Zone associated with sites to the east (e.g.
Breckland Forest SSSI; Breckland SAC, and others) and a Nitrate Vulnerable Zone (2017

designations).

e The heritage search confirmed that there are no listed buildings or structures within a 100 m
radius of Turf Lock (Figure 2-5).

Fishtek Consulting, Unit 1a Webbers Way, Dartington, Devon. TQ96JY
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Figure 2-5 Heritage search within a 100 m radius of Turf Lock. Source: https://historicengland.org.uk/

An asset condition inspection report (conducted by VBA in 2019 and provided to Fishtek by the EA)
provides a schematic representation of the Turf Lock structure (Figure 2-6) with the condition summary
for each element of the structure provided in Figure 2-7. It is noted that the wingwalls of the upper and
lower weirs were in a poor overall condition with an estimated overall residual life of 6-10 years. Failure
of these wingwalls could lead to bank collapse and potential subsidence of properties backing onto the
River Lark at this location. VBA (2019) estimated that should it be decided to replace the entire structure,

the rebuild cost on the same site would be in the order of £1.5 million (2019 prices).
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Figure 2-6 Schematic representation of Turf Lock. Source: VBA asset condition inspection report (2019)
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Estimated
Structure Principal Component Condition Summary Residual
Life (Years)
Upper Weir Upstream Embankments Fair — Miner erosion 10-15
Upper Weir Channel / Apron Unknown
Upper Weir Channel Walls Poor — Spalling, missing brickwork and mortar 6-10
Upper Weir Pipe Bridge Fair — Missing brickwork 10-15
Upper Adjustable Weir Fair — Deterioration of timber stop log 8-10
Upper Fixed Weir Unknown
(E::‘ab::.:lme"‘s and Middle Channel / Erosion Protection Poor — Scour adjacent to upper weir 6-10
Middle Embankments Unknown
Lower Weir Lower Weir Channel Walls Poor - Spalling, missing brickwork, mortar and structural movement 6-10
Lower Weir Apron / Channel Bed Fair — Exposed rebar 10+
Lower Adjustable Weir Fair — Ageing timber stop log 10+
Downstream Erosion Protection / Channel | Good 15-20
Downstream Embankments Fair - Minor erosion, tree adjacent to right wall 6-10
General Road, Paths and Access Fair — Lack of vehicle access
Site Fencing and Signage Fair — Damaged mesh, ageing timber 15+
Vandalism Issues / Resistance Fair — Public access, minimal security
Public and Operator Safety Fair — Lack of formalised access

Figure 2-7 Condition summary for various elements of Turf Lock. Source: VBA asset condition inspection report
(2019)

Following on from previous studies at the site (Atkins, 2018), the EA concluded that the two options that
should be taken forward to concept design for stakeholder consultation were: (1) a 58 m long (2.5%
slope) rock ramp located within the existing wing walls of Turf Lock, and (2) weir removal at Turf Lock
with channel regrading up to the Mill Street Bridge. Concept designs were produced for each of the

options (see Section 3) and these were used by Breheny Civil Engineering to estimate costs for

construction and maintenance (see Section 4), and to estimate carbon footprints (EA carbon footprint
tool) associated with construction and maintenance (See section 5). Finally, the concept drawings were
used by Thomas Mackay Ltd to develop flood risk modelling for the site (existing EA model used as

baseline) in order to better understand the flood risk implications of each option (see Section 6).
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3. CONCEPT DESIGNS

Option 1 is a ~58 m long, 2.5% slope rock ramp which is designed to fit within the existing wing walls
of Turf Lock. The existing upstream apron/fixed weir would be removed and replaced with the substrate
that forms the rock ramp. The wingwalls would require some repair at the time of rock ramp construction.
The rock ramp would have a base width of 2.58 m with 1-in-2 side slopes until these reach the existing
vertical lock walls. The upstream invert of the rock ramp would be 3.90 m AOD and the downstream
invert would be 2.44 m AOD. There would be 58 rows of perturbation boulders, with 2 to 3 perturbation
boulders per row, each perturbation boulder with an approximate diameter of 0.5 m and an approximate
height above the rock ramp invert of 0.7 m. The rock ramp would need to be constructed from concrete
with boulders embedded into this or formed in-situ. Additional roughness would be added by some
embedded cobbles in the concrete surface. This design requires rip-rap and earth infill of the large pool
between the upper and lower weirs of Turf Lock. Access for construction is assumed to be via the
downstream true right bank and will require construction of a temporary access ramp. The rock ramp
would achieve approximate depths (from base invert) of 0.23 m at Qe and ~0.88 m at Qio. Average

velocities would be approximately 0.66 m/s at Qos and ~0.84 m/s at Quo?.

1 The concept designs are subject to modification at outline design and detailed design phases. All dimensions and hydraulic
calculations will be confirmed as part of any planning application documents and environmental permits. Flows are scaled from
the upstream gauge at Temple. The catchment area at Temple gauge is 272 km?. Qgs at Temple = 0.457 m3/s. Qi at Temple =
2.26 m3/s. The catchment area upstream of Turf Lock is 315.17 km?2. If the gauged flows at Temple are scaled to the catchment
size upstream of Turf Lock, then Qgs at Turf Lock = 0.529 m3/s and Qi at Turf Lock = 2.62 m®/s. However, there are abstractions
between Turf Lock and the gauge at Temple.

- Licence 6/33/37/*S/0363/R01 can abstract from TL 74166 73646 and operate from 1 November to 31% March inclusive
and abstract up to 107 m%hr or 0.0297 m?/s. This licence is unlikely to affect Qqs flows because of the time of year that
it can operate over.

- Licence 6/33/37/*S/0420/R01 can abstract from TL 7352 7099, TL 7320 7272 and TL 7394 7369 and can operate from
April to October inclusive abstracting up to 0.0202 m?/s. This licence is very likely to affect (reduce) Qs flows because
of the time of year that it can operate over.

- Licence AN/033/0037/029 can abstract from TL 71836 74080 and can abstract from a 100 mm gravity fed pipe all year
round. The abstraction rate is unspecified in the licence. A gravity fed pipe will vary in its discharge based on material,
length and slope. If we assume it is a plastic pipe with 1 m length and 0.1 slope then abstraction rate would be 0.029
m?¥/s.

If both of the summer operating abstractions are deducted from the scaled Qos value we end up with a Qgs value of 0.478 m¥/s.
This is very similar to the gauge value upstream at Temple. Even more so if we remove some further water due to leakage (~5L/s
at Parkers Mill). If we deduct the winter abstraction of 0.0297 m?/s from the scaled Q,, value we end up with a Qo value of 2.59
m¥/s.
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Figure 3-1 Option 1: A 58 m long, 2.5% slope, rock ramp within Turf Lock
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Option 2 involves removal of the upper weir and removal of the true right wingwall at the upper weir
combined with regrading of the river channel over 177 m, from downstream of Mill Street Bridge to
downstream of the lower weir of Turf Lock, to achieve an average 1.23% slope. Informal crescentic rock
bed checks at 30-40 m spacing between centres would be used to fix the newly regraded slope and to
modify the channel hydraulics. Each rock bed check should have a varied crest height across its width
being between 0.1 m and 0.2 m above the general river bed invert at that location. The rock bed checks
would be 0.3 to 0.5 m thick, with recommended two thirds height (i.e. up to 0.6 m) embedded in river
bed material or bedrock. These will create backwater pools of up to 16 m in length and will create
pockets of boundary layers with lower velocities for weaker swimming fish to exploit. The upper wingwall
on the true right bank would be demolished and the bank line would be moved northwards to achieve
a wider (5 m minimum) channel. The new true right bank and the existing wing walls on the true left
bank at this location would be reinforced and retained through use of piling (rotary core piles). Rotary
core piles or secant piles do not produce as much vibration during construction as standard percussive
piles. This is a key design factor for this site which is in close proximity to existing properties. The coping
stones that are currently on the top of the true right wingwall will be embedded into the newly regraded
river bed so that the footprint of the former structure can be seen from the footpath. This combined with
an information board adjacent to the footpath show the historic importance and footprint of the former
structure. The true left wingwall will also remain in place, with piling only covering the lower half of that
wingwall. Some repairs to the existing wingwall could be conducted at the time of construction. This
design requires the sewage pipe (Anglian Water) to be relocated. The EA are currently in discussion

with Anglian Water about relocating this asset.

Water depths in the channel will vary from 0.14 m (free flowing channel) to 0.2 m (backwater) at Qos up
to >0.39 m at Qio0. Average velocities will vary from up to 0.8 m/s (free flowing channel) at Qos (although
many pockets of lower velocity will exist) to up to 1.5 m/s (free flowing channel) at Q1o (although pockets
of lower velocity will exist). The advantage of the weir removal and channel regrading option is that in
addition to improving fish passage, it also removed the negative impact of impoundment on upstream

habitat, although this is relatively limited in extent at this site owing to the existing channel steepness.
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Figure 3-2 Option 2: Weir removal and river regrading with wingwall removal of the true right upper wingwall
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4. BUDGETARY COSTINGS

The concept designs and associated information were used by Breheny Civil Engineering to estimate

costs for construction and maintenance. The detailed breakdown of costs is provided separately to this
report (Brehency, 2023a; 2023b).

The cost of constructing the fish passage mitigation options was estimated to be £472,897.00 plus VAT
for the rock ramp option, and £406,385.00 plus VAT for the weir removal and channel regrading option.
The latter option is also likely to benefit from reduced costs associated with maintenance (e.g. debris
clearance between perturbation boulders) and eventual wingwall repair. The cost estimates do not
include relocation of the sewer that crosses over Turf Lock. The cost of relocating the sewer could
potentially be avoided for the rock ramp option if a steeper and shorter design was permitted by the
Environment Agency’s National Fish Pass Panel. This would also reduce the overall construction cost

for this option.

The weir removal and channel regrading option benefits from removing the maintenance requirements
for the true right upstream wingwall. It also benefits from reinforcing the true left upstream wingwall,
potentially extending its longevity. It is important to note that under a ‘do-nothing’ scenario, these
wingwalls have an estimated overall residual life of 6-10 years and failure of these wingwalls could lead
to bank collapse and potential subsidence of properties backing onto the River Lark at this location. It
has been estimated that should the entire structure need to be replaced, the rebuild cost on the same

site would be in the order of £1.5 million (2019 prices).
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5. CARBON FOOTPRINT

The concept designs were used by Breheny Civil Engineering to estimate carbon footprints associated

with construction. The Environment Agency’s carbon footprint tool was used to perform the calculations.
The detailed breakdown of carbon emissions is provided separately to this report (Brehency, 2023a;
2023b).

The carbon footprint of constructing the fish passage mitigation options was estimated to be 183 tonnes
of COzeq for the rock ramp option, and 161 tonnes of COzq for the weir removal and channel regrading
option. The latter option is also likely to benefit from reduced carbon emissions associated with
maintenance (e.g. debris clearance) and eventual wingwall repair. That said, a shorter and steeper rock
ramp, if permitted by the Environment Agency’s National Fish Pass Panel, could have a lower carbon
footprint than currently calculated for the concept design stage and could negate the need to relocate
the sewer.
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6. FLOOD RISK ASSESSMENT

The concept drawings were used by Thomas Mackay Ltd to develop flood risk modelling for the site

(existing EA model used as baseline) in order to better understand the flood risk implications of each
option. The detailed report is available separately (Thomas Mackay Ltd, 2023), but is summarised

below.

Both fish passage mitigation schemes produced reductions in flood levels and extents upstream, though
the rock ramp generated more limited impacts on water levels downstream. The downstream increases
for the channel regrading were most extensive in the 50% Annual Exceedance Probability (AEP) event
(e.g. 1-in-2 year event) and produced a similar pattern of impact to the rock ramp for the largest
modelled event (0.1% AEP, i.e. 1-in-1000 year event). Both options removed flood risk to properties in

Ship Gardens on the right bank.

The rock ramp scheme has been identified as the most suitable concept from a flood risk perspective,
although if the channel regrading were to be preferred by stakeholders, this might also be suitable

following refined design and modelling.
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7. CONCLUSIONS

The option with the greatest environmental benefit (improves fish passage AND removes the negative
effect of impoundment on upstream habitat) and the lowest construction cost and lowest carbon
footprint is the weir removal and channel regrading option. However, it is important to note that the
construction cost and carbon footprint of the rock ramp option could potentially be significantly reduced
from the figures quoted in this report if a steeper and shorter rock ramp is deemed acceptable to the
Environment Agency’s National Fish Pass Panel. This would also negate the need to relocate the sewer

crossing at Turf Lock, an element that is currently not included in the cost estimates for either option.

The weir removal and channel regrading option also benefits from removing the maintenance
requirements for the true right upstream wingwall. It also benefits from reinforcing the true left upstream
wingwall, potentially extending its longevity. It is important to note that under a ‘do-nothing’ scenario,
these wingwalls have an estimated overall residual life of 6-10 years and failure of these wingwalls
could lead to bank collapse and potential subsidence of properties backing onto the River Lark at this
location. It has been estimated that should the entire structure need to be replaced, the rebuild cost on

the same site would be in the order of £1.5 million (2019 prices).

While the weir removal and channel regrading option had less of a flood risk benefit compared to the
rock ramp option, this benefit could be enhanced through refined design and further modelling at the

outline design stage.
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Water Resources Screening Tool Output
Water Resources Act 1991 (as amended) and Environment Act 1995

Screening parameters and abstraction details

. . Daily Screening Source of supply Integrated
Point/reach/area NEEhe] Eire guantity | Screening type length/ (Detailed River waterbody name and BEIAD) VL)
Reference 3 : name and ID
(m*) radius Network name) ID
1 17084174251 | 25 SW pointand | 5.91km River Lark Lark downstream of | Lark downstream of
d/s search Mill Street Bridge, Mill Street Bridge,
GB105033043052 GB105033043052

General information

Feature Name Related abstraction point(s)

Cambridgeshire and Bedfordshire

Water Management Area (OID:1615) 1'is within feature

Level Dependent Management Units ‘ None

Statutory bodies

Feature Name Related abstraction point(s)




\ Internal Drainage Board \

None

] Statutory Water Undertaker (SWU) \

Anglian Water (OID:6)

| '1' is within feature

Technical assessment information

General information

Feature

Name

Related abstraction point(s)

Abstraction Licensing Strategy (ALS)

Cam and Ely Ouse (including South
Level) (OID:4161)

1" is within feature

Water Framework Directive

Groundwater classifications

Waterbody Name

Not Tested

WFD Element Name

Classification

Quantitative Status Not Tested
Groundwater Dependent Surface

Waterbody Status Not Tested
Groundwater Dependent Terrestrial Not Tested

Ecosystem Status (GWTE)

Saline Intrusion Status

Not Tested




Water Balance status Not Tested

Chemical Status Not Tested

Surface water classifications

Waterbody Name Lark downstream of Mill Street Bridge GB105033043052

WFD Element Name Classification

Hydrological Regime (River flow Supports Good

compliance)

A/HMWB designation Heavily Modified
Ecological Potential Moderate
Ecological Status Moderate
Physico-Chemical Status Moderate

Hydrological information (surface water)

General information

Feature Status Related abstraction point(s)

Hydrometric catchment | Lark C033037 (OID:778) | '1' is within feature




RA flows < EFI

\ Hydrological Assessment Point (AP) | None
Water availability colours key
Number Colour Definition
1 Grey FL flows > natural flows (over 10% above)
2 Green FL flows > EFI
3 Yellow FL flows < EFI (within 10% below)
4 FL flows < EFI (over 10% below)
5
6

Water resources availability

Oranie

RA flows < EFI (over 25% below)

High flow (Q30) Mid flow (Q50) Low flow (Q70) Very low flow (Q95)

Waterbody Name and ID Flow | Availability | Flow | Availability | Flow | Availability | Flow | Availability | RA flow

(Ml/d) colour (Ml/d) colour (Ml/d) colour (Ml/d) Colour compliance
Lark downstream of Mill Street
Bridge -2.30 3 -2.12 4 -1.96 4 -1.62 4
(GB105033043052)
Lower River Lark and Chalk unit
(AP10, Lower River Lark and 4.89 3 2.93 4 3.77 4 1.84 4
Chalk unit)
Denver Sluice
(AP17, Denver Sluice) -50.27 2 -86.06 4 -106.94 |4 -132.44 |5 BAND1
Ely Ouse (South Level)
(GB205033000070) 0.00 2 0.00 4 0.00 4 0.00 5 BAND1
Relief Channel
(GB205033047665) -16.67 2 -18.41 4 -19.26 4 -19.98 5 BAND1
GREAT OUSE
(GB530503300300) 673.27 2 687.12 2 300.34 3 -61.48 4




\(/(\QABSSEIc;gIol\g?lsoO) 009 0 00 ° % ° 0 °

Critical waterbody — this is highlighted in bold in the table above.

Water resources availability downstream

Waterbody Name Lark downstream of Mill Street Bridge, GB105033043052
Q Percentile Resource Availability

Q30 3

Q50 4

Q70 4

Q95 5

Waterbodies from surface water point/reach/area downstream (% of Qn95 flow)

. . 5
Waterbody Name and ID Qn95 flow from WB into next downstream WB (Ml/d) ﬁl?jtrrwii?%g\?vﬁz?rggnﬁlvg S QUED A

Lark downstream of Mill Street

Bridge 39.80 0.06% i.e.((25/1000)/39.80) x 100
(GB105033043052)

Lower River Lark and Chalk unit

(AP10, Lower River Lark and 44.25 0.06% i.e.((25/1000)/44.25) x 100

Chalk unit)




?:’g‘i’?rggﬁsgr Sluice) 366.59 0.01% i.e.((25/1000)/366.59) x 100
(E('syngggggggg;(%"e') 366.59 0.01% i.e.((25/1000)/366.59) x 100
(Fg;%gggggfm%) 375.10 0.01% i.e.((25/1000)/375.10) x 100
%RBESQ&%L;S?OE%OO) 548.71 0.00% i.e.((25/1000)/548.71) x 100
WASH INNER -

(GBB30503311300) 1168.76 0.00% i.e.((25/1000)/1168.76) x 100

Hydrogeological information (groundwater)

Feature

Name

Related abstraction point(s)

Saline & Intrusions Risk Areas

| Not Tested

Protected rights, lawful users and applications information

Groundwater search

Feature

Licence number or
reference number

Licence holder or
applicant name

Distance and direction

\ NALD Abstraction licence points

| Not Tested

\ NALD Abstraction licence reaches

| Not Tested




\ NALD Abstraction licence areas

| Not Tested

] NALD Impoundment licences

| Not Tested

| Deregulated NALD abstraction point

| Not Tested

\ Deregulated NALD abstraction reach

| Not Tested

| Deregulated NALD abstraction area

| Not Tested

| Current Applications in Hand

| Not Tested

] NA Current Applications in Hand

| Not Tested

| Refused Applications

| Not Tested

Surface water or LDE search (including searches associated with groundwater)

Feature

Licence number or
reference number

Licence holder or
applicant name

Distance and direction

Mildenhall Internal

6260439, 6260451,
6260474, 6260482)

NALD Abstraction licence points AN/033/0037/033 Drainage Board 4.10km d/s from '1'
(OID:12206139)
Jonathan Robert
Waters (OID:6260426,

NALD Abstraction licence reaches 6/33/39/*S/0478/R0O1 6260427, 6260428, 0.57km d/s from '1'




6/33/38/*S/0057/R01 G A Thornalley & Sons | 1.78km d/s from '1'
(OID:6263516,
6263519, 6263524)
6/33/37/*S/0423/R01 H SUMMERS & SON 1.96km d/s from '1'
(OID:6257322,
6257323)
6/33/34/*S/0293/R01 CLARKE FARMS 4.45km d/s from '1'
(ISLEHAM) LIMITED
(OID:6263792,
6263797)
| NALD Abstraction licence areas | None | |
] NALD Impoundment licences \ None \ \
| Deregulated NALD abstraction point | None | |
\ Deregulated NALD abstraction reach \ None \ \
| Deregulated NALD abstraction area | None | |
Current Applications in Hand AN/033/0037/040 (Eonl"[')r_‘;r;rggg{)Agency 0.01km d/s from ‘1"
\ NA Current Applications in Hand \ None \ ‘
\ Refused Applications \ None \ \

Large non-consumptive
Surface water or LDE search (including searches associated with groundwater)




Licence number or

Feature
reference number

Licence holder or
applicant name

Distance and direction

\ Large non-consumptive abstraction points \ None

\ Large non-consumptive abstraction reaches \ None

| 29.29km d/s from '1'

| Large non-consumptive abstraction areas | None
| Large non-consumptive impoundments | AN/033/0056/023
\ HEP Issued Licences \ None
| HEP Preapp Recommend to Apply | None

Designated and protected conservation sites and species

Abstraction point located in

Designation type Name of site Relevant abstraction point(s)
| National Parks | None
\ Heritage Coast \ None

Areas of Outstanding Natural Beauty

(AONBS) None

Groundwater search




Designation type

Name of site

Distance and direction

| Special Areas of Conservation (SACs) | Not Tested
| Ramsar sites | Not Tested
\ Special Protection Areas (SPAS) \ Not Tested
| Sites of Scientific Special Interest (SSSIs) | Not Tested
| *CSMG Riverine SAC | Not Tested
| ICSMG Riverine SSSI Non European Site | Not Tested
{;EZ[S) SSSI (possible relevance to flow Not Tested
Irj((:)ig/ilgeSACs with Flow Sensitive Fauna Not Tested
Groundwater Dependent Terrestrial
Ecosystems (GWDTES) that are not Not Tested
designated as SSSIs — GW only
\ National Nature Reserves (NNRS) \ Not Tested
\ Local Nature Reserves (LNRS) \ Not Tested
| Ancient Woodland | Not Tested
\ Scheduled Ancient Monuments (SAMSs) \ Not Tested




[ Local Wildlife Site (LWSSs) | Not Tested |

] World Heritage Site \ Not Tested \
Ilireosé?;irrr]]gr;n ijstainable Abstraction (RSA) Not Tested

| Current Protected Wetland Sites | Not Tested |

| Current Wetland Sites | Not Tested |

| Protected species | Not Tested \

| Protected habitats | Not Tested |

Surface water or LDE search (including searches associated with groundwater)

Designation type Name of site Distance and direction
Special Areas of Conservation (SACs) Ouse Washes (OID:162755) 25.98km d/s from '1'
The Wash & North Norfolk Coast 50.61km d/s from '1'

(OID:163206)
Ramsar sites Ouse Washes (01D:142397) 25.01km d/s from '1'
The Wash (O1D:142497) 50.61km d/s from '1'
| Special Protection Areas (SPAs) | The Wash (O1D:129470) | 50.61km d/s from '1'

\ Sites of Scientific Special Interest (SSSIs) | None \




| ICSMG Riverine SAC

| None

] rCSMG Riverine SSSI Non European Site \ None
rCSMG SSSI (possible relevance to flow None
targets)
rCSMG SACs with Flow Sensitive Fauna

: None
Possible

| National Nature Reserves (NNRs) | None

| Local Nature Reserves (LNRSs) | None

] Ancient Woodland \ None

| Scheduled Ancient Monuments (SAMs) | None

Local Wildlife Site (LWSSs)

River Lark and Associated Habitat
(OID:227713)

4.45km d/s from 1

| World Heritage Site | None
Restoring Sustainable Abstraction (RSA)
None
Programmes
\ Current Protected Wetland Sites \ None
\ Current Wetland Sites | None

Protected species

River Lamprey migratory route
(OID:3931030)

0.00km d/s from "1




European Eel migratory route
(OID:3923619)

0.00km d/s from "1

European Eel (OID:3775761, 3775929,
3968803, 3973219, 3976766, 4010664,
4028437, 4028438, 4028439)

0.64km d/s from "1

Bullhead (OID:3776160, 3972207,
4000856, 4004530, 4004531)

1.35km d/s from '1'

Spined Loach (OID:3983115, 4034652)

1.35km d/s from '1'

Brook Lamprey (O1D:3992609)

3.23km d/s from "1

Protected habitats

Deciduous woodland (OID:3268945,
3283713, 3290254, 3311554, 3353615,
3353616, 3373296, 3386453, 3428987,
3428988, 3473778, 3505562, 3547972,
3693013, 3733513, 3822391, 3878835,
3893353, 3921464, 3950428, 3988827,
3991749)

0.00km d/s from "1

Coastal and floodplain grazing marsh
(OID:3801801, 3944685)

0.67km d/s from "1

Chalk rivers (0O1D:3424181)

4.18km d/s from '1'

Maps




Map 1 — Proposed abstraction location

No map generated for this report



Map 2 — Abstraction waterbody extent

No map generated for this report



Map 3 — Downstream search showing 1% of Qn95 screening corridor (100m buffer)

No map generated for this report



Legend

No maps generated for this report



Supplementary Information: Turf Lock Rock Ramp NFPP application

Background
This NFPP application is for the mitigation of Turf Lock on the River Lark near Mildenhall (Suffolk)

The River Lark upstream of Mildenhall has the potential to support rare and valuable chalk stream
species. In fact, there are only ~200 chalk streams like this in the world. The River Lark has been
identified as a flagship river for The Chalk Stream Restoration Project (https://www.riverlark.org.uk/)
which may initiate improvements to habitat and ecological status of the River Lark through restoring
sustainable abstraction, reducing point and diffuse sources of pollution, enhancing riverine and
riparian habitat, and removing/mitigating barriers to migratory species. The Environment Agency (EA)
has previously identified two major barriers along the River Lark that inhibit the free movement of
migratory fish species along its course; Turf Lock (NGR: TL 70850 74249) and Gas Pool Sluice (TL 71032
74250) (Figure 1.1).

Turf Lock - Gas Pool Sluice

Figure 1-1 Location of Turf Lock and Gas Pool Sluice on the River Lark near Mildenhall, Suffolk. Source: Crown copyright and
database rights 2020 Ordnance Survey

Fishtek were asked to develop a concept and outline design of a rock ramp for the site, building on an
earlier options appraisal by Atkins and stakeholder engagement by the Environment Agency. Initially
Fishtek designed a 2.5% sloped 58 m long rock ramp (Figure 1.2).


https://www.riverlark.org.uk/
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Figure 1-2 Initial rock ramp concept for Turf Lock

Following discussions with Breheny Civil Engineering, the Environment Agency (Chris Bell and James
Brokenshire-Dyke), Anglian Water and other stakeholders, it was decided that if the rock ramp could
be made steeper and shorter, this would save significantly on construction cost, material use, and
carbon emissions in addition to significantly easing buildability and reducing construction risk (i.e.
wingwall collapse). As such, a steeper (5% slope, 29 m length) rock ramp was developed to outline
design and this is what is being presented as part of the NFPP application.

The structure

A site visit was conducted by Fishtek Consulting on the 15th November 2022. Photographs were
collected of Turf Lock (Figure 1-3). The river is fairly constrained around the location of Turf Lock. A
public footpath runs along the true right bank top of the River Lark upstream of Turf Lock. Residential
properties and gardens border both bank tops of the River Lark upstream of Turf Lock, and residential
properties border downstream on the true left side. A sewer pipe crosses the River Lark at the
upstream masonry wingwalls of Turf Lock. Owing to the steepness of the upstream channel, the zone
of impoundment extends only a few metres upstream of Turf Lock with the channel between Turf
Lock and Mill Street Bridge being relatively shallow (0.15 m) and moderately fast flowing. The flow on
the day of survey estimated to be ~Qgo based on the upstream flow gauge (River Lark at Temple). The
combined structural head of Turf lock was estimated to be ~1.46 m from the upstream crest to the
river bed level downstream of Turf Lock. A description of the various elements of Turf Lock is provided
in Figure 1-4.
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Figure 1-3 Photograph of upstream end of Turf Lock captured from the downstream true right bank on 15/11/2022.
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Figure 1-4 Schematic representation of Turf Lock. Source: VBA asset condition inspection report (2019)



Ownership of the structure and banks

James Brokenshire-Dyke from the Environment Agency has confirmed that the Environment Agency
own the structure (Turf Lock weir). The left bank is owned by the house on the left bank. The right
bank is owned by a management company.

The owners of No.4 cottage, whose garden backs onto the left bank of the structure, are against the
removal of Turf Lock (one option that was considered) or the removal of just the wingwall on the true
right bank. They also did not want the Environment Agency in their garden to move the raw sewage
pipe. The Environment Agency would require their permission as riparian owners in order to do any
work at the weir.

Flows

Flow data presented in the NFPP application form are data scaled from the flow gauge on the River
Lark at Temple (https://nrfa.ceh.ac.uk/data/station/info/33014.html).

The catchment area at Temple gauge is 272 km?2.
Qos at Temple = 0.46 m3/s. Quo at Temple = 2.26 m3/s.

The catchment area upstream of Turf Lock is 315.17 km?2.
If the gauged flows at Temple are scaled to the catchment size upstream of Turf Lock, then Qgs at Turf
Lock =0.53 m3/s and Q1o at Turf Lock = 2.62 m3/s.

However, there are abstractions between Turf Lock and the gauge at Temple.
Abstractions
There are abstractions between Turf Lock and the gauge at Temple.

- Licence 6/33/37/*S/0363/R01 can abstract from TL 74166 73646 and operate from 1st
November to 31st March inclusive and abstract up to 107 m3/hr or 0.0297 m3/s. This licence is unlikely
to affect Qqs flows because of the time of year that it can operate over.

- Licence 6/33/37/*S/0420/R01 can abstract from TL 7352 7099, TL 7320 7272 and TL 7394
7369 and can operate from April to October inclusive abstracting up to 0.0202 m3/s. This licence is
very likely to affect (reduce) Qqs flows because of the time of year that it can operate over.

- Licence AN/033/0037/029 can abstract from TL 71836 74080 and can abstract from a 100 mm
gravity fed pipe all year round. The abstraction rate is unspecified in the licence. A gravity fed pipe will
vary in its discharge based on material, length and slope. If we assume it is a plastic pipe with 1 m
length and 0.1 slope then abstraction rate would be 0.029 m3/s.

If both of the summer operating abstractions are deducted from the scaled Qgs value we end up with
a Qgs value of 0.48 m3/s. If we deduct the winter abstraction of 0.03m3/s from the scaled Q1o value
we end up with a Qo value of 2.59 m3/s.

All river levels presented in the NFPP application form and the outline design reflect the levels with
the abstraction taking place as described above.


https://nrfa.ceh.ac.uk/data/station/info/33014.html

Other considerations

The structure is listed on Suffolk County Council ‘Heritage at Risk’ register, Suffolk County
Council want the Environment Agency to liaise with English Heritage and do a listing screening
if we were to demolish part of the structure, Suffolk County Council have said that they would
not support it without approval by English Heritage. MNL 456 - Mildenhall Turf Lock; New
Lock; River Lark - Suffolk Heritage Explorer.

Anglian Water raw sewage pipe crosses the River Lark across the structure and would need
moving if we demolished part of the structure. No.4’s garden would be part of the
construction site and this is something they do not want or support. There is a huge cost to
moving the pipe which now serves several hundred homes and would need tankering during
construction, would have a significant carbon footprint.

This is an extremely constrained site, access will be along river from a site compound D/S of
the structure.

No.4 is located with 5m of structure any design and method of construction needs to consider
the historic structure.

There is no room to bypass structure due to developments next to the structure.

Structure is constrained and the area around is liable to flood. The 1980’s shelter housing
development on the true right bank is built in flood plain, and the mitigation option cannot
increase flood risk to these properties.

Although not evident in the NFPD database, sea trout have been observed in the River Lark
near to Turf Lock (James Brokenshire-Dyke pers. comms).

There is a future focus on restoring the catchment and sustainable abstraction.



https://heritage.suffolk.gov.uk/Monument/MSF14114
https://heritage.suffolk.gov.uk/Monument/MSF14114

From: Paul George
To: Melhuish, Graham; PSC-WaterResources
Cc: Sheldrake, Bobby; Stephen Holland (Guest
Subject: FW: Turf Lock: Progress Meeting 02.07.24 - Notes NPS/WR/040865
Date: 05 July 2024 10:45:45
Attachments: image001.ipa
image002.ipag
image003.png
imaae004.ong
image005.png
image006.png
imaae007.ong
Turflock WR188 InvalidApplication.pdf
201 3259 Turf Lock DD.pdf
LIT 10151 - Form wr328- application for a water resources licence  part a..pdf
RE Turf Lock - October NFPP feedback.msq
Turf Lock fish pass - NFPP submission.msg
Turf Lock Project Proposal 21 03 2023 (1).pdf
TURFL 2024 200 001.pdf
TURFL 2024 200 002A.pdf
Turflock LIT 10157 - Form wr334- application for a water resources impoundment licence — part d.pdf

Dear Graham,
Please see attached documents and below comments.

e A completed Application for a water resources licence — part A—The part A provided with the
application on 12 June 2024 is not the correct form for a water resources licence. Guidance on
completing the form can be found here. The information on this document may answer some of
the questions below. Updated and attached

e Maps and designs detailing the planned impoundment at Larkhead Sluice and details of the
proposed use of the impoundment. This is because there is some distance between this point and
the other points applied for and we need to decide whether they can both be included on the
same licence. Larkhead Sluice has been removed from the application as levels can be controlled
locally around Turflock. Plans and form d have been updated accordingly and are attached

e Confirmation of whether any of the impoundments listed in your application are already in
existence and are being altered or whether all works are new impoundments. There are two
existing impoundments at lark head sluice, Weirs at the upstream and downstream end. These
will be modified. I’'m unaware of any existing licence as these are historic structures

e Details of the outcome of discussions with Area fisheries teams (the Application for a water
resources impoundment licence — part D submitted on 12 June 2024 indicated in Section D6.1 that
Eel regulations had been discussed but no further information was provided). Attached

e Areport that shows how the designs were arrived at and flows worked out. It should also show
that you considered the impact of the proposal on surrounding water users and the water
environment. Attached

e A method statement for the operation of the works. To be forward by Stephen Holland at
Breheny’s asap

e Confirmation of the name of the proposed licence holder. Norfolk Rivers Drainage Board. Forms
updated and attached


mailto:Paul.George@wlma.org.uk
mailto:graham.melhuish@environment-agency.gov.uk
mailto:PSC-WaterResources@environment-agency.gov.uk
mailto:Bobby.Sheldrake1@environment-agency.gov.uk
mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=user23b9db58





























creating a better place Environment

for people and wildlife
LW Agency

Mr Stephen Holland Our reference: WR188
Breheny Civil Engineering Ltd
Flordon Road Your reference: NPS/WR/040865
Creeting St. Mary
Nedham Market Date: 25 June 2024
IP6 8NH

Dear Stephen

Application not yet valid

Application number: NPS/WR/040865

We have received your application for a new licence, but it is not yet valid because we need
more information and money from you.

If we have not received the information and payment we have asked for within 10 working
days of the date of this letter we will be unable to accept your application. We will return it
to you and will retain part of the application charge to cover the work we have done so far.

Application charges needed
You have not yet paid the application charge.

The correct application charge is £9,623. You need to make a payment of the full amount
before we can validate your application.

The application charge is made up of:

- Baseline application charge £8,844, corresponding with charge reference 3.11.1
Water impounding activity excluding hydroelectric power in the Water Resources
charging scheme.

- £779 for the conservation assessment we will need to carry out when determining
your application in relation to the conservation sites we’ve identified in our
screening

More information on application and additional charges is available in the Water Resources
charging guidance.

To pay by electronic transfer, see section E5 of the form WR391 guidance notes for Part E.
Please contact me to confirm when payment has been made so | can check we’ve received it
and validate your application.

To pay by card, please call our Integrated Permitting Services Team on 0208 474 8939 to
make payment. Alternatively, let me know and I'll get our Integrated Permitting Services
Team to call you to take the payment.

customer service line 03708 506 506
gov.uk/environment-agency



https://www.gov.uk/government/publications/water-resources-licences-when-and-how-you-are-charged/water-resources-charges-guidance

https://www.gov.uk/government/publications/water-resources-licences-when-and-how-you-are-charged/water-resources-charges-guidance

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1065486/WR391-guidance-notes-for-charging-for-a-water-resources-application-part-E.pdf



Information needed
We require some missing information before we can progress your application:

e A completed Application for a water resources licence — part A—The part A provided
with the application on 12 June 2024 is not the correct form for a water resources
licence. Guidance on completing the form can be found here. The information on
this document may answer some of the questions below.

e Maps and designs detailing the planned impoundment at Larkhead Sluice and details
of the proposed use of the impoundment. This is because there is some distance
between this point and the other points applied for and we need to decide whether
they can both be included on the same licence.

e Confirmation of whether any of the impoundments listed in your application are
already in existence and are being altered or whether all works are new
impoundments.

e Details of the outcome of discussions with Area fisheries teams (the Application for a
water resources impoundment licence — part D submitted on 12 June 2024 indicated
in Section D6.1 that Eel regulations had been discussed but no further information
was provided).

e Areport that shows how the designs were arrived at and flows worked out. It should
also show that you considered the impact of the proposal on surrounding water
users and the water environment.

e A method statement for the operation of the works.

e Confirmation of the name of the proposed licence holder.

e Confirmation of which parts of the licence are temporary and which parts are
permanent.

o We need evidence of your entitlement to apply for a licence. As a minimum, you need to
demonstrate that you have a right of access to the locations or that you are currently
negotiating a right of access. We can accept written evidence confirming your right of access
or permitting lawful occupation (e.g. deed of grant, lease or tenancy agreement)

If you have any questions about your application, please contact me (see below for details).

Yours sincerely

Phillip Tyler

Permitting Officer

Direct Dial : Mobile — 07825 901764 | Office — 02030 250894
Direct Email : phillip.tyler@environment-agency.gov.uk

WR Permitting Support Centre,Water Resources Team, Quadrant 2, 99 Parkway Avenue, Parkway Business
Park, Sheffield, S9 4WF.
Email: enquiries@environment-agency.gov.uk



https://assets.publishing.service.gov.uk/media/65267c20aea2d00013219b99/LIT_10151___-_Form_wr328-_application_for_a_water_resources_licence___part_a.pdf

https://assets.publishing.service.gov.uk/media/65267c3c244f8e000d8e73ce/LIT_10152_-_WR329_Part_A_Guidance_Notes_for_a_water_resources_licence_-_part_A.pdf

mailto:phillip.tyler@environment-agency.gov.uk
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Form WR328: Application for a water resources licence — part A

Application for a water resources licence — part A

Water Resources Act 1991 (as amended by the Water Act 2003),
Environment Act 1995, The Water Resources (Abstraction and

Impounding) Regulations 2006

W Agency

Environment

Introduction

A4
A5
A6
A7
A8
A9

Contents

Al Licence you are applying for

A2 Aboutyou

A3 Applications from registered companies

Applications from individuals

Applications from organisations of individuals
Applications from public bodies

Address

Contact details

Where to send the form

A10 Next steps

Please read through this application form and use the guidance notes to fill it in. If it has not been
completed correctly we will have to ask for more information. This may mean we have to return it
to you.

If you are not sure about anything in this form, phone us on 03708 506 506 or send an email to
enquiries@environment-agency.gov.uk.

Al
A1.1

Al1.2

Licence you are applying for
Do you want to submit this as a pre-application?

Yes
O No

What type of pre-application are you applying for?
~ Basic pre-application

Enhanced pre-application (Further charges apply)

WR328 Version 5, August 2023

Page 1 of 11
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Form WR328: Application for a water resources licence — part A

A1 Licence you are applying for, continued

A1.3 Licence you are applying for
Please Note: For all hydropower applications please replace Part A with WR317.

Please tick one of the boxes below to let us know what type of licence you are applying for.
Please check our website for information on charging to assess whether Part E is required for each
application. (https://www.gov.uk/government/publications/environmental-permits-and-
abstraction-licences-tables-of-charges).

New full abstraction licence
Fill in this form (part A) together with parts B, C and part E (if applicable).
~ New temporary licence
Fill in this form (part A) together with parts B, C and part E (if applicable).
~ New transfer licence
Fill in this form (part A) together with parts B, C and part E (if applicable).
O New impoundment licence
Fill in this form (part A) together with part D and Part E (if applicable).

Please check our website as some Impoundments don’t need a licence:
https://www.gov.uk/guidance/water-management-abstract-or-impound-water.

__ Apply for a replacement licence or licence conditions when the existing expires with changes
Fill in this form (part A) together with parts B, C and part E (if applicable).
Formal variation to an existing abstraction licence
Fill in this form (part A) together with parts B, C and part E (if applicable).
~ Formal variation to an impoundment licence

Fill in this form (part A) together with part D and Part E (if applicable).
Al.4 Grants

Have you applied for a grant for this proposal?
~ Yes Ifso, provide details in A1.5 below
O No

A1.5 Please provide details of any grants applied for

WR328 Version 5, August 2023 Page 2 of 11
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Form WR328: Application for a water resources licence — part A

A2 About you

A2.1 Are you applying as a company (this includes Limited Liability Partnerships) an individual, an

organisation of individuals or a public body?

A registered company Go to section A3.
~ Anindividual Go to section A4.
~ An organisation of individuals ~ Go to section A5.
[0 A public body Go to section A6.

A3 Applications from registered companies

A3.1 Company name

A3.2 Company registration number

Now go to section A7.

A4 Applications from individuals
A4.1 Your details

First name Last name

Now go to section A7.

A5 Applications from organisations of individuals
A5.1 Type of organisation

For example, a charity, a partnership, a trust or a number of individuals.

Limited Liability Partnerships — do not fill in this section; you must complete section A3.

A5.2 Name of your organisation

For example any trading name.

A5.3 Details of the organisation’s first representative

First name Last name

Position

WR328 Version 5, August 2023
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Form WR328: Application for a water resources licence — part A

A5 Applications from organisations of individuals, continued
Address

Postcode

Contact numbers, including the area code
Phone Mobile

Email

A5.4 Details of the organisation’s second representative

First name Last name

Position

|
Address

Postcode

Contact numbers, including the area code
Phone Mobile

Email

Where organisations are made up of individuals we can only issue licences to the named
individuals, we therefore need details of each person making up the organisation (Representative).

If there are more than two representatives please provide details of additional representatives on
a separate sheet.

Now go to section A7.

WR328 Version 5, August 2023 Page 4 of 11





Form WR328: Application for a water resources licence — part A

A6 Applications from public bodies
A6.1 Name of the public body

INorfolk Rivers Drainage Board

A6.2 What type of public body are you?
~ County council

_ District council
Metropolitan council
Unitary authority
London borough council
Town council

Parish council

Other government authority
Fire authority

NHS trust

Primary care trust

Other health body

O Other public body

Now go to section A7.

A7 Address

A7.1 Give the address that you want the licence or licences to be registered to if your application is
successful. For companies, this must be the registered office address on record for
Companies House.

Address

Norfolk Rivers Drainage Board
Pierpoint House

28, Horsleys Fields

Kings Lynn

Norfolk

Postcode
IPE30 5DD

Contact numbers, including the area code

Phone Mobile
| 07788914392 Lo 07788914392
Email

| paul.george@wlma.org.uk
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Form WR328: Application for a water resources licence — part A

A7 Address, continued

A7.2 Your main UK business address (if different from above)
Address

Postcode

Contact numbers, including the area code

Phone Mobile

Email

Now go to section A8.

A8 Contact details

All applicants must fill in this section. If you give us an email, we will always contact you by email.

A8.1 Who should we contact about your application?

This can be someone acting as a consultant or an ‘agent’ for you during your application process.

First name Last name
IPaul | IGeorge
Position

IOperations Manager

Address

Norfolk Rivers Drainage Board
Pierpoint House

28, Horsleys Fields

Kings Lynn

Norfolk

Postcode
IPE30 5DD

Contact numbers, including the area code
Phone Mobile

| Lo 07788914392

WR328 Version 5, August 2023 Page 6 of 11






Form WR328: Application for a water resources licence — part A

A8 Contact details, continued

Email

| paul.george@wlma.org.uk

A8.2 Who should we contact about your operations at the site?
~ The person named at A8.1 Go to A8.3.

O The person named below Give details below.

First name Last name
| Bobby - Sheldrake
Position

| Project Manager

Address

Environment Agency,
Quay House,

2 East Station Rd
Peterborough

Postcode
 PEL 1QW

Contact numbers, including the area code

Phone Mobile
| 07943 850127 Lo 07943 850127
Email

| Bobby.Sheldrakel@environment—agency.gov.uk

A8.3 Who should we contact about abstraction returns?

You do not need to fill this in if you are applying for an impoundment licence or a
temporary licence.

__ The person named at A8.1 Go to A8.4.
The person named at A8.2 Go to A8.4.

~ The person named below Give details below.

First name Last name
| |

Position
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Form WR328: Application for a water resources licence — part A

A8 Contact details, continued
Address

Postcode

Contact numbers, including the area code
Phone Mobile

Email

A8.4 Who should we contact about any annual bills?
The person named at A8.1
O The person named at A8.2
__ The person named at A8.3

The person named below Give details below.
First name Last name
| |
Position
|
Address
Postcode

Contact numbers, including the area code
Phone Mobile
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Form WR328: Application for a water resources licence — part A

A8 Contact details, continued

Email

Go to A8.5.

A8.5 Who should we contact about your application charge?
0 The person named at A8.1

- The person named at A8.2

__ The person named at A8.3

The person named at A8.4

~ The person named below Give details below.

First name Last name
| |

Position

|

Address

Postcode

Contact numbers, including the area code
Phone Mobile

Email

Go to A8.6.

WR328 Version 5, August 2023
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Form WR328: Application for a water resources licence — part A

A8 Contact details, continued

A8.6 Who should we contact if any additional application charges are required? (For example
advertising, external consultation and conservation assessments)

[J The person named at A8.1
- The person named at A8.2
- The person named at A8.3
~ The person named at A8.4

The person named at A8.5

The person named below Give details below.
First name Last name
| |
Position
|
Address
Postcode

Contact numbers, including the area code
Phone Mobile

Email

A9 Where to send the form

Please send this form and any supporting documents to:

Permitting and Support Centre
Water Resources Team
Quadrant 2

99 Parkway Avenue

Parkway Business Park
Sheffield

S9 4WF

Or email to:
psc-waterresources@environment-agency.gov.uk

If you are not sure about anything in this form, phone us on 03708 506 506.
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Form WR328: Application for a water resources licence — part A

A10 Next steps

We will check this application and contact you if we have any questions.

If you are happy with our service, please tell us. It helps us to identify good practice and encourages
our staff. If you’re not happy with our service, or you would like us to review a decision we have made,
please let us know.

More information on how to do this is available from our complaints and appeals procedures
(www.gov.uk/government/organisations/environment-agency/about/complaints-procedure).

You have now finished filling in part A.

Now fillin parts B and C, or part D, and part E, as appropriate.
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RE: Turf Lock - October NFPP feedback

		From

		Bell, Chris

		To

		Paul Gratton

		Cc

		Sheldrake, Bobby; Thomas, Lewis

		Recipients

		paul@fishtek.co.uk; Bobby.Sheldrake1@environment-agency.gov.uk; lewis.thomas@environment-agency.gov.uk



Here we are Paul, 



 



Please see Turf Lock minutes.



 



With best wishes,




Chris



 



 



 



From: Bell, Chris 
Sent: 24 October 2023 17:34
To: Paul Gratton <paul@fishtek.co.uk>
Cc: Sheldrake, Bobby <Bobby.Sheldrake1@environment-agency.gov.uk>
Subject: Re: Turf Lock - October NFPP feedback



 



Hi Paul, yes sorry I forgot Ellis wouldn’t be sending them on… Turf went through fine thanks.



 



Thornborough Mill just needs a slightly lower drop at each barrage to cater for the small fish quotes on the form.



 



I’ll send the minutes tomorrow, away from laptop at mo.



 



Best for now,



 



Chris



 



Sent from my iPhone









On 24 Oct 2023, at 16:56, Paul Gratton <paul@fishtek.co.uk> wrote:



﻿ 



Hi Chris,




Hope you’re keeping well. Just wanted to touch base and see if there is feedback available for the re-submission of the Turf Lock designs to the October panel meeting?



 



Thanks,
Paul
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Paul Gratton BSc MSc MIFM
Principal Fisheries Scientist



 



Office: +44 (0)1803 866680



Mobile: +44 (0)78536 10502



Email : paul@fishtek.co.uk



 



Fishtek Consulting



Unit 1A Webbers Way



Dartington



Devon



TQ9 6JY
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My working week is Monday to Wednesday & Friday. 



 



 





Turf Lock NFPAP Minutes Exerpt Oct 23.docx
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c. Turf Lock, River Lark.

At a glance.

Obstruction Details | Two redundant lock structures

EA Area Anglian NGR TL70850 74248

Obstruct 1D 10198 Obstrwidth (m) |5

River discharge (Qex) [ Q99 [Q95 [Gmn _ [Q20 | Q10 %Qmn

(m’s) 053 262 100

Operational Range (Q) | Q95-Q10 Location Full width rock-

ramp

Min Fp flow (m*s") 053 Max head drop (m) [ 1.44

Max HEP flow (m°s™) |- -

Pass type Fullwidih rock | Species Groups | ST, BT, lamprey,
ramp at 5% grayling, CF, small
slope. species and eels

No_of Flights 1 No_of Units -

Flight length(s) (m) | 30 Pass width (mm) | 4000

Resting pools Baffle Height (mm) | -

RA score (dia) RA score (pof) 12

Site specific detai

The River Lark is a chalk stream tributary of the River Great Ouse.

Turf Lock consists of two redundant lock structures downstream of a further
structure, Gas Pool Sluice (owned by FCRM), which is likely to have a fish
bypass installed in the near future.

« There are considerable constraints at the site, including;

5 Structural instability.

= Flood risk (there is a care home on nearby land that would be impacted
by an increase in flood risk).

o ltisalisted structure.

< Thereis a sewage pipe present.

= The landowner is opposed to any changes to the lock structure and
has refused access to the EA.

« Other pass types e.g. Larinier have been considered, but rejected, due to the
difficulties of constructing close to the curved lock structures, and flood risk.
Passage is required for sea trout, brown trout, grayling, coarse fish and eel.

A previous proposal for this site was discussed in August 2023 but insufficient

hydraulic information was provided for approval to be recommended.

= This proposal is for a full width rock ramp at a 5% slope to enable fish

passage past both redundant locks.

« The boulders will be embedded by 50% into the concrete and there will be a

Tip rap infill.

Panel comments and points for area consideration (previous comments in blue):

« Itis unclear which source has been used to design the pass, which makes it
difficult to ascertain whether or not the hydraulic conditions within the pass
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would be suitable. The calculations published by Heimerl et af (2008), which
build on the design parameters described in the DVWK & FAO ‘Fish Passes,
Design, Dimensions and Monitoring’ guidance, use a more heterogeneous
arrangement where pairs of bars of perturbation boulders are used with siightly
larger longitudinal gaps between the bar pairs. There is however a greater
density of boulders overall than in the proposed Turf lock design. In the
proposed design the lateral boulder spacing (ay1) is 4 times the mean boulder
size (d) using the Heimerl ef al notation, whereas Heimerl ef al would
recommend the same spacing as 1.65ds. The longitudinal gap between rows
(aw) in this design is 4ds whereas Heimerl ef al would recommend 1.5ds. The
subsequent row spacing (az) is also 4d, where Heimerl et al recommend 2.5
to 35ds. In summary, using the Heimerl ef al approach would lead to ~120
perturbation boulders for this ramp area, versus the 75 proposed. Given the
slope of the ramp, the flow resistance provided by the boulders is
important. Addressed.

Itis unusual to embed boulders into the 11 side slopes and this makes using
the DVWK calculations difficult.  Addressed.

Heimerl et af also recommend rotating the secondary boulders by 45 degrees
1o reduce adverse vortices. Not required.

The ramp has a uniform depth across its width. A frequently used approach to
providing a range of hydraulic conditions on a rock ramp is to have a deeper
central area and gradual lateral slopes towards each margin. Addressed.

It would be advisable to check the hydraulic performance of the pass before
plant leave the site. It may be that a few strategic minor stone placements could
correct for the real stone variations that occur. Water depth requirements would
need to be met. Still applicable.

The boulders embedded into the 1:1 side slopes interrupt the surface wetted
line for eel and other small fish. As this is a site fairly low down the catchment
with small eel and lamprey as well as small coarse fish it would seem an
advantage to have continuous wetted routes for these fish at the
margins. Addressed.

There appears to be more open area in the boulder amangement below the
pass entrance than within the pass, which suggests it would not have a level
controlling effect unless the depth was rather less than the pass. Addressed.
There doesn't seem to be a distinction between the concrete embedded rip-rap
on the side slopes and the material between the boulders however, the
description of the boulder embedment suggests they are set on a regulating
layer of 200mm mass concrete but the rip-rap between them is effectively loose.
If that's the case, it not clear if the boulders will remain stable without pinning
1o the concrete base. Addressed.

Loose rip-rap provides spaces for small fish to move, so it would be desirable
to leave some loose, but sufficiently stabilised to prevent wash-

out. Addressed.

Guidance in the IFM fish pass manual is that “Head difference: normally <1m
but can be used up to 2m with the use of resting pools”; head drop at this site
s 1.44m and at maximum 5% gradient, suggesting that some accommodation
should be made for weaker swimming species.
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New comments

« Boulders are now much more densely arranged and appear to be within the
range specified in DVWK 2002.

« There is some uncertainty in the DSWLSs, which should be considered in the
design.

Panel Recommendation: Form and dimensions of the fish pass will be
consistent with Approved Status, subject to:

This does not need to retum to the Fish Pass Advisory Panel.











Turf Lock fish pass - NFPP submission

		From

		Paul Gratton

		To

		Bell, Chris; Brokenshire-Dyke, James

		Cc

		Joanna Czyrw

		Recipients

		Chris.Bell@environment-agency.gov.uk; James.Dyke02@environment-agency.gov.uk; Joanna@fishtek.co.uk



Morning Chris, James,



 



Please find attached the outline design drawings for the Turf Lock fish pass, alongside the NFPP application form and supporting info for submission to the August panel meeting. 



 



I’m around most of today if there are any immediate queries, but if not we’ll wait to hear back on the panel comments next month.



 



Many thanks,
Paul



 



	

		 

 





Paul Gratton BSc MSc MIFM
Principal Fisheries Scientist



 



Office: +44 (0)1803 866680



Mobile: +44 (0)78536 10502



Email : paul@fishtek.co.uk



 



Fishtek Consulting



Unit 1A Webbers Way



Dartington



Devon



TQ9 6JY



 







 



 



 



 



My working week is Monday to Wednesday & Friday. 
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03259_Turf Lock Outline Design.zip




3259_Turf Lock Outline Design/100_3259_Turf Lock Outline Design.pdf
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PCI,CATSCAN&GPR SURVEY&MARK-UP PRIOR TO START OF WORKS

Cco8

INTERFACE WITH PUBLIC - PUBLIC FOOTPATH - TEMPORARY
CLOSURE WILL BE REQUIRED.

- ERECT SECURE HERAS FENCING WITH LOCKABLE GATES AROUND
THE SITE COMPOUND AND BANKSIDE WORKING AREA.

Co09

EO1

P P

ENVIRONMENT

INSTALLATION

-USE OF TOXIC OR HAZARDOUS CHEMICALS - CEMENTITIOUS
PRODUCTS AND OR GROUTS COULD BE HARMFUL TO OPERATIVES
& ENVIRONMENT.

POLLUTION OF WATERCOURSE

-OBSERVE 'GUIDANCE FOR POLLUTION PREVENTION 2018'
-OBSERVE SITE WASTE MANAGEMENT, SITE ENVIRONMENTAL
EMERGENCY AND INCIDENT RESPONSE PLANS.

EO2

ECOLOGY SURVEY REQUIRED OF PROPOSED ACCESS ROUTE
BEFORE WORKS COMMENCE, TO CONFIRM THE PRESENCE OF
INVASIVE SPECIES, GROUND NESTING BIRDS, OR ANY OTHER

ECOLOGICAL RISK AND APPROPRIATE MITIGATION.

EO3

MO1

> B B

MAINTENANCE / CLEANING

TREE ROOT PROTECTION ZONES WITHIN WORKING AREA AND
ALONG THE ACCESS ROUTE.

RISK OF FALLS FROM HEIGHT
-ACCESS FOR CLEANING DEBRIS FROM THE BANKS.

M02

D01

> |»

DECOMMISSIONING / DEMOLITION

D‘

UNAUTHORISED ACCESS BY THE PUBLIC
-LOCKABLE ACCESS GATE TO PLATFORM.

- NATURALIZED FISH PASS CHANNEL CONSISTS OF HEAVY
ROCKS - BOULDERS, EMBEDDED IN CONCRETE FOOTINGS.

IT IS ASSUMED THAT ALL WORKS WILL BE CARRIED OUT BY A COMPETENT
CONTRACTOR, WORKING, WHERE APPROPRIATE, TO AN APPROVED METHOD
STATEMENT
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GENERAL NOTES

SAFETY, HEALTH, ENVIRONMENTAL, AND WELFARE
’ ’ ’ 1. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS NOTED OTHERWISE.
INFORMATION 2. ALL LEVELS ARE IN METRES RELATIVE TO ORDNANCE DATUM NEWLYN (mAOD)
UNLESS NOTED OTHERWISE.
IN ADDITION TO THE HAZARDS / RISKS NORMALLY ASSOCIATED WITH THE TYPES OF 3 ALL COORDINATES ARE IN METRES RELATIVE TO ORDNANCE SURVEY
WORK DETAILED ON THIS DRAWING, NOTE THE FOLLOWING SIGNIFICANT RISKS: NATIONAL GRID.
4. DO NOT SCALE FROM THIS DRAWING. ALL DIMENSIONS MUST BE CHECKED /
CONSTRUCTION VERIFIED ON SITE.
DRA REF.: 0900 - 03259 5. T(_?_ FI{SEEER;,EF?OD _I_IECC_JFCI)(I)\II:IJLJSIEII_'CA:\:II:IEC)'\ANEV'\\I/#TH APPROPRIATE ADVANCED ARBORICULTURE
Co1 @ MANAGING FLOW & STAGE LEVELS IN RIVER LARK. -
-MONITOR RIVER LEVELS & EA FLOOD WARNINGS.
-OBSERVE EGRESS AND EVACUATION PLAN FROM COFFERDAM.
MANAGING SEEPAGE FLOWS
Co2 -MONITOR SEEPAGE AND CONDITION OF COFFERDAM.
-CHECK THAT PUMPING CAPACITY EXCEEDS SEEPAGE INFLOW.
WORKING NEAR WATER - FISH PASS INSTALLATION WORKS WITHIN
co3 RIVER AREA.
-CHECK APPROPRIATE SAFETY EQUIPMENT & ACCESS POINTS.
-ASSESS BANK STABILITY / CONDITIONS CONSIDERING ACCESS.
RISK OF FALLS FROM HEIGHT
Co4 @ - CHECK ADEQUATE PROVISION OF GUARD RAILS AND ACCESS
POINTS.
ACCESS & LIFTING
Co5 @ -AGREE AN ACCESS THROUGH THE LAND WITH THE LAND OWNER.
-CHECK CRANE PAD HAS BEEN SIGNED-OFF PRIOR TO USE.
-STRICTLY OBSERVE LIFTING PLANS.
| RISK OF SERVICES STRIKES - OVERHEAD HIGH VOLTAGE CABLES
cos | I j \| | NEAR WORKING AREA AND ACCESS ROUTE CAN BE SEEN.
H 7 Danger| | CHECK FOR IDENTIFIED / UNIDENTIFIED SERVICES BY REVIEW OF
i SHANNEL FLOW CHARAGTERISTICS: PCI,CATSCAN&GPR SURVEY&MARK-UP PRIOR TO START OF WORKS
g 1A Qos =0.53mYs Vos=1.00m/s dss =0.17m —+— | RISK OF SERVICES STRIKES - UNDERGROUND CABLES IDENTIFIED
i o e R \ \ Qo =2.62m’%s Vw=1.32m/s dw =0.67m C07 || Gaution | ON UTILITIES SEARCH.
| TOn TR gwerd | | .CHECK FOR IDENTIFIED / UNIDENTIFIED SERVICES BY REVIEW OF
/—\ S t L' o ti P| N\ \ \ PCI,CATSCAN&GPR SURVEY&MARK-UP PRIOR TO START OF WORKS
01 ‘ ‘| e Location an N X INTERFACE WITH PUBLIC - PUBLIC FOOTPATH - TEMPORARY
\Jo1/ SCALE 12000 \ > o8 & CLOSURE WILL BE REQUIRED.
N S H=E = = e X COMPOUND - ERECT SECURE HERAS FENCING WITH LOCKABLE GATES AROUND
L - - % Size and location THE SITE COMPOUND AND BANKSIDE WORKING AREA.
_ TBC by Contractor INSTALLATION
\, . -USE OF TOXIC OR HAZARDOUS CHEMICALS - CEMENTITIOUS
\ cos | /keb EGEND
\ PRODUCTS AND OR GROUTS COULD BE HARMFUL TO OPERATIVES L
— \ & ENVIRONMENT.
_— \, — D ——FD— —
/// . ENVIRONMENT FD FD FOUL DRAINAGE SEWER UNDERGROUND C
, \
4 _— \. POLLUTION OF WATERCOURSE — —HW———H/ —— HV UNDERGROUND C
N E01 . -OBSERVE 'GUIDANCE FOR POLLUTION PREVENTION 2018'
N -OBSERVE SITE WASTE MANAGEMENT, SITE ENVIRONMENTAL " - HV OVERHEAD c
\ EMERGENCY AND INCIDENT RESPONSE PLANS. e e
\, ECOLOGY SURVEY REQUIRED OF PROPOSED ACCESS ROUTE
N 02 . BEFORE WORKS COMMENCE, TO CONFIRM THE PRESENCE OF — —Tc———1c—— TELECOMMUNICATIONS UNDERGROUND c
EXISTING SERVICES EXACT LOCATION N INVASIVE SPECIES, GROUND NESTING BIRDS, OR ANY OTHER
TBC DURING DETAILED DESIGN PHASE N ECOLOGICAL RISK AND APPROPRIATE MITIGATION. o 7C—o—TC— TELECOMMUNICATIONS OVERHEAD o
AN TREE ROOT PROTECTION ZONES WITHIN WORKING AREA AND
\, E03 ALONG THE ACCESS ROUTE. NATURAL GAS UNDERGROUND C
EXISTING SIGNAGE WITHIN WORKS AREA TO REMAIN. N
WEATHERED SIGNAGE TO BE REPLACED AS REQUIRED. \ — — WA— — — WA— — WATER MAIN PIPE UNDERGROUND C
) REF. TO APPROPRIATE PSRA N MAINTENANCE / CLEANING
/ = — -
y ——— o RISK OF FALLS FROM HEIGHT —+ = =+ =+ -+ — PUBLIC RIGHT OF WAY - BYWAY OPEN TO ALL TRAFFIC
/ . T MO @ -ACCESS FOR CLEANING DEBRIS FROM THE BANKS.
e —————————— — PUBLIC RIGHT OF WAY - FOOTPATH
/ A - EXISTING FENCING
[ DOWNSTREAM LEVEL REGULATION Cauti
\ Additional perturbation boulders downstream Undae%rgag - UNAUTHORISED ACCESS BY THE PUBLIC TWAO RED LINE / LIMIT OF DEVIATION BOUNDARY
of the lock to assist with water level regulation Services PROPOSED ROCK RAMP T~ MO2 -LOCKABLE ACCESS GATE TO PLATFORM.
\ at the downstream end of the rock ramp. 29 m long, 5% slope rock ramp with a 3.54 m base T~
\\ co7 width and 1-in-1 side slopes (0.67 m wide side slopes '\-\_\ SITE COMPOUND
| 1 ~o | DECOMMISSIONING / DEMOLITION CONSTRUCTION EXCLUSION ZONE
ICRETE - NATURALIZED FISH PASS CHANNEL CONSISTS OF HEAVY
EARTH/RIP RAP INFILL | - 1| ROCK RAMP SIDE SLOPES Do ROCKS - BOULDERS, EMBEDDED IN CONCRETE FOOTINGS.
| EXISTING CONCRETE APRON %_3:2—1&)__2:45;
The downstream weir profile to be re-graded to SCALE 1:100 (m)
suit hy‘t’ra”"g :‘;"e's- '”te"f:"e "i‘("th the fomaining IT IS ASSUMED THAT ALL WORKS WILL BE CARRIED OUT BY A COMPETENT
concrete and the proposed rock ramp to be 1ifle CONTRACTOR, WORKING, WHERE APPROPRIATE, TO AN APPROVED METHOD
with mass concrete and dressed with rip rap. STATEMENT
i — S ]
EXISTING BRICK WALL
To remain undisturbed. P01 | First Issue 2023.07.19| JSC MD PG PG
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— 1 | /| Gate Cut Outs 0.20 x 0.20 T Drawing Title
EXISTING BRICK WALL . —~—— _— B
To remain undisturbed. i = ——_ _ _ —
7 e R Rock Ramp
A N Site Plan
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1 |
I ) I ) .
| | Environment
CONCRETE WEIR A A gency
- ) To remain. Rock ramp to be _installed_ against © copyright reserved
A _ _ the weir face. Any gaps / weir remedial
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DA

57 + 8z

DOWNSTREAM LEVEL REGULATION
Additional perturbation boulders
downstream of the lock to assist with
water level regulation at the downstream

end of the rock ramp.

§.28

— EXISTING BRICK WALL
To remain undisturbed.
Provision to be made for

local repairs where required.

EARTH / RIP RAP INFILL
1-in-40 earth/rip-rap infill.

EXISTING FENCING

after works completed.

Provision to be made for

local repairs where required.

1-in-1 pitched rip rap.

ROCK RAMP SIDE SLOPES

EXISTING BRICK WALL
Wooden fencing to be reinstated To remain undisturbed.

52
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EXISTING CONCRETE APRON
The downstream weir profile to be
re-graded to suit hydraulic levels.

Interface with the remaining concrete and

the

mass concrete and dressed with rip rap.

proposed rock ramp to be filled with
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WEIR CREST ‘
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CONCRETE WEIR

To remain. Rock ramp to be installed against
the weir face. Any gaps / weir remedial
works to be filled with mass concrete.

The downstream weir profile to be

re-graded to suit hydraulic levels.

Interface with the remaining concrete and
the proposed rock ramp to be filled with
mass concrete and dressed with rip rap.

Lower Stage Invert 2.76m

Q10 = 3.43m AOD -
Qg5 = 2.93m AOD -
Approx. 7.0 m

THE EXISTING BRICK WALLS FOUNDATION
TO BE SURVEYED AT THE DETAILED DESIGN
PHASE TO DETERMINE DEPTH AND SIZE.

Datum 0.00m AOD

existing bed profile

1-in-40 earth/rip-rap infill.

Staggered, lateral spacing = 1000mm, longitudinal spacing = 1000mm.

Boulders to be 500mm dia. (columnar width) 500mm above lower stage after works completed.
invert and 500mm embedment of perturbation boulder into rip rap.

See dwg 103

Any soft formation material to be
removed and replaced with increased

depth of Type 6A regulating filter.

Wooden fencing to be reinstated

PERTURBATION BOULDERS
29 rows of perturbation boulders, max EARTH/ RIP RAP INFILL ROCK RAMP SIDE SLOPES EO3
3 boulders per row with 1 m lateral and 1-in-40 earth/rip-rap infill. 1-in-1 pitched rip rap.
longitudinal spacing between centres. 67)";’
6.Z§
7.0
A5
P 745
/01"\Rock Ramp - Plan o
W SCALE 1:75 ¥ FOR LEGEND AND SHEW BOX REFER TO DRAWING 101
Pipe crossing
EXISTING CONCRETE APRON Upper Stage Invert 3.43m Outline of the EARTH / RIP RAP INFILL 5no rows x 29no. PERTURBATION BOULDERS EXISTING FENCING Upper Stage Invert 4.87m r Q =4.87m AOD

Lower Stage Invert 4.20m

WEIR CREST

r Q95 =4.37Tm AOD

|
|

] =0

Any soft formation material to be
removed and replaced with increased
depth of Type 6A regulating filter.
Type 1 granular material to be
applied in 150mm thk layers where
ground needs raising.

S —— 8

THE EXISTING BRICK WALLS FOUNDATION
TO BE SURVEYED AT THE DETAILED DESIGN
PHASE TO DETERMINE DEPTH AND SIZE.

o < 10 o 8 8 N 88 3 S
CHAINAGE S N N © < < © N o o )
o N o o - N ~ N N |
EXISTING BED - © o © o e N~ I
— ~ (@] N~ N
PROFILE 3 - p 3 > N NI <
EXISTING WALL o o by 0 N N N
INVERTS $ $ & < g < < N
PROPOSED ROCK - E B g <Nr % % g
RAMP INVERTS o p P A P . <«

/02 \Rock Ramp - Long Section

w SCALE 1:75

GENERAL NOTES

ALL DIMENSIONS ARE IN MILLIMETRES UNLESS NOTED OTHERWISE.

2. ALL LEVELS ARE IN METRES RELATIVE TO ORDNANCE DATUM NEWLYN (mAOD)
UNLESS NOTED OTHERWISE.

3. ALL COORDINATES ARE IN METRES RELATIVE TO ORDNANCE SURVEY
NATIONAL GRID.

4. DO NOT SCALE FROM THIS DRAWING. ALL DIMENSIONS MUST BE CHECKED /
VERIFIED ON SITE.

5. TO BE READ IN CONJUNCTION WITH APPROPRIATE ADVANCED ARBORICULTURE
- TREE PROTECTION STATEMENT

6. RIP RAP

e TO COMPRISE NATURAL HARD STONE WITH NOMINAL DENSITY OF 2700kg/m?.

e NOMINAL INFILL & DRESSING OF TOPSOIL & GRASS SEEDING; OVER

o RIP-RAP TARGET LAYER THICKNESS OF GRADED ROCK SUBJECT TO DETAILED
DESIGN. RIP-RAP WITH MASS GRADING AS PER BS EN 13383-1:2013 TYPICALLY
CATEGORY A STANDARD LIGHT GRADING OF LMA5/40
D50(cm) = 21 -26
M50(kG) = 12 -25 - SUBJECT TO DETAILED DESIGN.

7. PERTURBATION BOULDERS

TO COMPRISE NATURAL HARD STONE GLACIAL BOULDER OR QUARRIED

BLOCKSTONE WITH NOMINAL DENSITY OF 2700kg/m?.

« NOMINAL SIZE TO BE 500 X 500 X 1000, OF WT. 1050 - 1150kg.

« NOMINAL FLAT BOTTOM FOR PLACEMENT ONTO REGULATING CONCRETE BED,
OF CONSISTENCY CLASS S1, TO ACHIEVE STABLE BOULDER WITH 500mm
FINISHED PROJECTION ABOVE RIP RAP.

« TARGET EMBEDMENT OF PERTURBATION BOULDER INTO RIP RAP TO BE 500mm.

 SET OUT WITH NOMINAL 1000mm CLEAR DISTANCE BETWEEN BOULDERS
LATERALLY & LONGITUDINALLY.

8. EARTHWORKS

e ALL TOPSOIL REQUIRED FOR FILLING TO BE SOURCED FROM SITE EXACAVTIONS.

« EXCAVATED TOPSOIL & SUB-SOIL ARISING FROM THE SITE, IN EXCESS OF
REQUIREMENTS FOR BACKFILLING TO BE EXPORTED OFFSITE. TEMPORARY
STOCKPILES TO BE NO GREATER THAN 2m HEIGHT.

« NO STORAGE OF MATERIALS & ARISINGS TO BE STOCKPILES OR STORED WITHIN
8m OF WATERCOURSES.

9. LANDSCAPING:

PLANTING OF TREES, HAWTHORN HEDGING PLANTS AND AQUATIC PLANTS IN

MARGINAL ZONES IS SUBJECT TO SPECIALIST DESIGN BY OTHERS - NOT

INCLUDED.

—_

THIS DESIGN HAS BEEN PREPARED FOR OUTLINE DESIGN PURPOSES TO
SUPPORT THE NFPP FISH PASS APPLICATION. IT CONVEYS THE FORM AND TYPE
OF FISH PASS AND THE HYDRAULIC CONTROLS TO ACHIEVE FISH PASSAGE AND
IS NOT FOR CONSTRUCTION. THE OUTLINE DESIGN IS SUBJECT TO STRUCTURAL
DESIGN DEVELOPMENT DURING THE DETAILED PHASE.
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GENERAL NOTES

ALL DIMENSIONS ARE IN MILLIMETRES UNLESS NOTED OTHERWISE.
—— — 2. ALL LEVELS ARE IN METRES RELATIVE TO ORDNANCE DATUM NEWLYN (mAOD)
UNLESS NOTED OTHERWISE.
3. ALL COORDINATES ARE IN METRES RELATIVE TO ORDNANCE SURVEY
NATIONAL GRID.
4. DO NOT SCALE FROM THIS DRAWING. ALL DIMENSIONS MUST BE CHECKED /
VERIFIED ON SITE.
5. TO BE READ IN CONJUNCTION WITH APPROPRIATE ADVANCED ARBORICULTURE
- TREE PROTECTION STATEMENT
6. RIP RAP
e TO COMPRISE NATURAL HARD STONE WITH NOMINAL DENSITY OF 2700kg/m?,
« NOMINAL INFILL & DRESSING OF TOPSOIL & GRASS SEEDING; OVER
« RIP-RAP TARGET LAYER THICKNESS OF GRADED ROCK SUBJECT TO DETAILED
DESIGN. RIP-RAP WITH MASS GRADING AS PER BS EN 13383-1:2013 TYPICALLY
CATEGORY A STANDARD LIGHT GRADING OF LMAS/40
D50(cm) = 21 -26
M50(kG) = 12 -25 - SUBJECT TO DETAILED DESIGN.
7. PERTURBATION BOULDERS
TO COMPRISE NATURAL HARD STONE GLACIAL BOULDER OR QUARRIED
. Outline of the BLOCKSTONE WITH NOMINAL DENSITY OF 2700kg/m?.
True Right Bank existing bed profile True Left Bank « NOMINAL SIZE TO BE 500 X 500 X 1000, OF WT. 1050 - 1150kg.
« NOMINAL FLAT BOTTOM FOR PLACEMENT ONTO REGULATING CONCRETE BED,
OF CONSISTENCY CLASS S1, TO ACHIEVE STABLE BOULDER WITH 500mm
FINISHED PROJECTION ABOVE RIP RAP.
Qo = 3.43m AOD e TARGET EMBEDMENT OF PERTURBATION BOULDER INTO RIP RAP TO BE 500mm.
r Qgs = 2.93m AOD e SET OUT WITH NOMINAL 1000mm CLEAR DISTANCE BETWEEN BOULDERS
LATERALLY & LONGITUDINALLY.
8. EARTHWORKS
o ALL TOPSOIL REQUIRED FOR FILLING TO BE SOURCED FROM SITE EXACAVTIONS.
X ¢ EXCAVATED TOPSOIL & SUB-SOIL ARISING FROM THE SITE, IN EXCESS OF
Vasy REQUIREMENTS FOR BACKFILLING TO BE EXPORTED OFFSITE. TEMPORARY
=% STOCKPILES TO BE NO GREATER THAN 2m HEIGHT.
o NO STORAGE OF MATERIALS & ARISINGS TO BE STOCKPILES OR STORED WITHIN
8m OF WATERCOURSES.
9. LANDSCAPING:
PLANTING OF TREES, HAWTHORN HEDGING PLANTS AND AQUATIC PLANTS IN
MARGINAL ZONES IS SUBJECT TO SPECIALIST DESIGN BY OTHERS - NOT

—_

100

[170

2.7§5n; AOD

Q //R\
T\ -/ /
/ \ — / /
/ \ —~ /

INCLUDED.
THIS DESIGN HAS BEEN PREPARED FOR OUTLINE DESIGN PURPOSES TO
DATUM 2.00m AOD SUPPORT THE NFPP FISH PASS APPLICATION. IT CONVEYS THE FORM AND TYPE
- - - - - - - - - - OF FISH PASS AND THE HYDRAULIC CONTROLS TO ACHIEVE FISH PASSAGE AND
= Perturbation Boulder Substrate for rock ramp: Rip rap IS NOT FOR CONSTRUCTION. THE OUTLINE DESIGN IS SUBJECT TO STRUCTURAL
m D/S Cross Section To be 500mm boulder diameter (columnar width ¢ 1000 mm high x 500mm diameter armstone (1), over As per Note 3. Rip rap to DESIGN DEVELOPMENT DURING THE DETAILED PHASE.
W SCALE 1:25 500mm above lower stage invert and 500mm L e rip rap (2), over be bedded and pitched in
embedment of perturbation boulder into rip rap. * 200 mm depth of regulating mass concrete (3), over St2 concrete, consistency
¢ 100mm min. depth of Class 6A stone filter & regulating layer (4) class S1 on slopes.
True Right Bank True Left Bank

Outline of the
Q.. = 4.23m AOD existing bed profile
10— ™

\ = r Qg5 = 3.73m AOD o
(]
1000 500 0 500 1000 1500 2000
o ™ s ™ s ™ s ™ s ™ e— — e— —
SCALE 1:25 (mm)
A
. Perturbation Boulder Substrate for rock ramp: Rip rap
@ Cross Section To be 500mm boulder diameter (columnar width ¢ 1000 mm high x 500mm diameter armstone (1), over As per Note 3. Rip rap to
W SCALE 1:25 500mm above lower stage invert and 500mm L e rip rap (2), over be bedded and pitched in
embedment of perturbation boulder into rip rap. ¢ 200 mm depth of regulating mass concrete (3), over St2 concrete, consistency
¢ 100mm min. depth of Class 6A stone filter & regulating layer (4) class S1 on slopes.
DATUM7200m AODﬁ B B B B B B B B B B B B B B B B B P01 First Issue 2023.07.19| JSC MD PG PG
Rev. | Description Date Author Checker | Reviewer | Approver

Document Control

,7 Supplier
\ Fishtek Consulting Tel: +44 (0)1803 866680
9 Unit 1A Webbers Way www fishtek.co.uk
Dartington, Totnes
Devon, UK
CONSULTING ’ .
|True Right Bank True Left Bank TQ9 6JY © Fishtek (2023)
Project Title
_Outline of the Qo = 4.87m AOD TURF LOCK, SUFFOLK
existing bed profile S - Qg = 4.37m AOD
Drawing Title
Rock Ramp
- Sections
[ ]
R Environment
. B - ’Pe’rtufbation Boulder . Substrate for rock ramp: =y _ A g ency
m U/S Cross SeCtlon To be 500mm boulder diameter (columnar width ¢ 1000 mm high x 500mm diameter armstone (1), over As per Note 3. Rip rap to © copyright reserved
W SCALE 1:25 " 500mm above lower stage invert and 500mm L e rip rap (2), over L pe bedded and pitched in Parent Model
-~~~ embedment of perturbation boulderintoriprap. —+ -~~~ ¢ 200 mm depth of regulating mass concrete (3), over - St2 concrete, consistency - NOT FROM MODEL
9-0-0-0-0-0-0-0° ¢ 100mm min. depth of Class 6A stone filter & regulating layer (4) . = class S1 on slopes. , ——
S ST TSt oSt et ST T et eSSt oSt oSt oSt st S et ST eIt Yot oSt et St IS T st S OIS = Security Classification Scale
P A A BAIAIAIAIAIAIAIAIAIAIAIAIAIAILIAIAIAIA DAL I IAIAIAIAIAILIAIAIAIAIAIAILIAIAIAIA DA I AL IAIA I A 2. 60m L SoCsSsCsCoCary- OFFICIAL AS SHOWN
HSle e alsalsa-alsalall Ssabiaiaalsale gl e ol ated Tl e ol ol ot ol ale ol alentey N ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,‘,,,‘ ST S S S N A Author Checker Reviewer Approver
om 4/ Ty Jsc MD PG PG
o=
Suitability Status Revision
FOR REVIEW /| COMMENT S3 P01
DATUM 2.00m AOD . . .
— - - - - - - - - - - - - - - - - - - - Information Container A1 Sheet Size
103 - 03259










				Sheets and Views



				103
















Turf Lock NFPP Approval Form (18.07.23).pdf

Form FP 002: Application for fish pass approval

Application for fish pass approval

Environment

W Agency

Introduction

Please read through the guidance notes and this
application form carefully before you fill this form in.

It should take you about 40 minutes to fill in this form.

If you are not sure about anything, phone us on 08708 506
506 between 8am and 6pm, Monday to Friday.

This form is designed to help you provide the information we
need to understand and approve the design and dimensions
of your proposed fish pass. However, designing fish passes
is very specialised and technical, so you should read the
Environment Agency Fish Pass Manual (or other similar
publications) which is on our website at http://publications.
environment-agency.gov.uk/pdf/GEHO0910BTBP-E-E.pdf.
Because of the specialised nature of the information we
need, we recommend that you use specialist consultants to

make sure the design is appropriate and you provide enough
details.

Contents

1 Site details

2 Details of the obstruction

3 Fish pass design and ownership details

4 Fish species and period of migration

5 River discharge and water levels

6 Description of fish pass, operating flows, and

intended operating periods
Eel passes

Monitoring and maintenance
Supporting documents

O 00 N

1 Site details

1.1 What is the name of the site?
| Turf Lock

1.2 National Grid Reference of the site (10 figures)
 TL 70850 74249

1.3 Name of watercourse
| River Lark

1.4 Watercourse order

Please give the watercourse name, and then each successive
river until the primary watercourse reaches the sea, as
watercourse/tributary of 1/tributary of 2/....... [tributary of n/Sea.

River Lark>River Great Ouse>The Wash>North Sea

2 Details of the obstruction, continued

2.4 What is the overall length (in metres) of the crest
of the obstruction?

\ 3.72 | metres

2.5 What is the maximum difference between upstream
and downstream water levels at the structure?

\ 1.44 | metres

2.6 Who owns the obstruction and the riverbanks at
the obstruction?

Title (Mr, Mrs, Miss and so on) |
| Environment Agency

First name

Last name | (EA)

Position

| Organisation

Address

\ \
2  Details of the obstruction \ !
2.1 What type of obstruction is the pass designed to \ \
overcome? ‘ ‘
| Navigation lock on the River Lark Postcode
2.2 What is the purpose of the obstruction?

Country

| Navigation lock (disused)

2.3 Describe the obstruction, including any relevant
control structures and associated channels

Turf Lock is a disused navigation lock. The lock gates have
been removed but the masonry wingwalls and lock floors still
remain. The combined structural head of Turf lock is ~1.44 m
from the upstream concrete crest to the river bed level
immediately downstream of Turf Lock.

‘ United Kingdom

Contact numbers, including the area code
Phone \

Fax \

Mobile \

. James.DykeO2@environment-agency.go
Email \ Y Genvi gency.gov

‘.uk

FP 002 Version 1, September 2010

page 1 of 8




http://publications.environment-agency.gov.uk/pdf/GEHO0910BTBP-E-E.pdf


http://publications.environment-agency.gov.uk/pdf/GEHO0910BTBP-E-E.pdf





Form FP 002: Application for fish pass approval

3 Fish pass design and ownership details

3.1 Who has designed the fish pass?
Title (Mr, Mrs, Miss and so on) | Mr

First name Paul
Last name | Gratton
Position

‘ Principal Fisheries Consultant

Company name
‘ Fishtek Consulting

Address
| Unit 1a Webbers Way

‘ Dartington

| Totnes

‘ Devon

Postcode \ TQ9 6JY

Country
‘ United Kingdom

Contact numbers, including the area code

Phone \

Fax \

Mobile \

Email ‘paul@fishtek.co.uk

3 Fish pass design and ownership details,
continued

3.2 Who will own and operate the fish pass?
The person named in 2.6

Another person
Give their details below.

Title (Mr, Mrs, Miss and so on) |

First name |

Last name |

Position
\

Address

Postcode

Country
\

Contact numbers, including the area code
Phone \

Fax \

Mobile \

Email \

3.3 Name of the lead Environment Agency officer
(if any) involved with this pass

‘James Brokenshire-Dyke and Chris Bell
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Form FP 002: Application for fish pass approval

4 Fish species and period of migration

4.1 Provide details of the species the pass is designed for and identify other species at this site which the pass
would benefit. Put ticks in the table below and indicate a size range for each species.

Species Pass designed for Species also present | Length range of fish
species (cms)

Salmon From to
Sea trout From 30.00 to 50.00
Brown trout From 20.00 to 40.00
Eels From 10.00 to 30.00
Shad From to
Lamprey a a From 10.00 to 25.00

Sea lamprey From to

River lamprey From to

Brook lamprey From to
Grayling O O From 10.00 to 30.00
Fast water coarse fish, for example barbel, chub and dace ad ad From 10.00 to 30.00
Slow water coarse fish, for example roach, bream, pike ad ad From 10.00 to 50.00
Minor species, for example bullhead, minnows, stone loach ad ad From 5.00 to 15.00

4.2 Will the pass operate all year, or is it intended to operate during shorter periods that coincide with the

relevant species’ movement patterns?
All year
Shorter periods []

If a shorter period, name the species groups (as named above) and state the periods when the pass will operate for them.

Species

Months of year

5 River discharge and water levels

5.1 Annualriver discharge

Fill in the table below to provide a summary of the annual discharge, in cubic metres per second (m?/s) to two decimal places, for
the percentile exceedance values shown (see the guidance notes).

Percentile exceedance value Annual discharge (m?/s)
5 3.51

10 2.62

50 1.15

90 0.62

95 0.53

ADF (Annual Daily Mean Flow) 1.47
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5 River discharge and water levels, continued

5.2 Range of river discharge the pass is expected to operate over

Percentile exceedance m3/s
Lowest flow Q 95 0.53
Highest flow Q 10 2.62

5.3 River water levels, above ordnance datum (mAOD), corresponding with the flows identified in 5.2

Upstream level

Downstream level

Estimated or measured?

How were they estimated
or measured?

Lowest flow

4.37

2.93

Measured

Measured

Measured

Measured

Highest flow 4.87 3.43

5.4 Is the fish pass for eel only?
Yes [] Go to section 7.
No Go to section 6.

6 Description of fish pass, operating flows, and intended operating periods

Please include plans and sectional elevations of all relevant parts of the pass and adjacent structures (see the guidance under
‘Documents you need to provide’ in the guidance notes).

6.1 Type of fish pass

‘ Rock ramp

6.2 Description of the fish pass

The proposal is for a 29 m long, 5% slope rock ramp with a 3.54 m base width and 1-in-1 side slopes (0.67 m wide side slopes on
each side which then grade into 1-in-40 sloped earth/rip-rap infill). There would be 29 rows of perturbation boulders, max 3 boulders
per row with 1 m lateral and longitudinal spacing between centres (0.5 m perturbation boulder diameter). All boulder tops will be
submerged by Q10. Water depth: 0.17 m at Q95, 0.67 m at Q10. Average velocity: 1.00 m/s at Q95, 1.32 m/s at Q10.

6.3 Explain why you plan to have the pass at the location you propose, and any factors that restrict where the
pass can be located

Please read the Site Constraints document. The weir provides support to the masonry wingwalls which act as retaining walls for
residential properties on the true left and right banks. Landowners do not want to remove the weir or remove the wingwalls. A raw
sewer crosses over the River Lark at Turf Lock. There is limited space bankside to construct a technical pass, bypass channel or
easement. The option has been selected based on stakeholder engagement including Breheny Civils and the EA.

6.4 How is the pass location and operation designed to make sure that fish are attracted to the fish pass across
the intended river discharge operating range?

Percentile River discharge Pass discharge Augmentation flow, Total attraction flow as %
exceedance value (m3/s) (m3/s) if any (m3/s) of river discharge

5 3.51 3.51 100.00

10 2.62 2.62 100.00

50 1.15 1.15 100.00

90 0.62 0.62 100.00

95 0.53 0.53 100.00

6.5 Describe how the operation of any nearby water-control structures may affect the performance of the pass

A flood alleviation scheme (The Cut-off Channel) ~2.5 km upstream of Turf Lock may reduce flows at Turf Lock for flows >Q10. This
will not affect the performance of the rock ramp between Q95-Q10. There are abstractions between Turf Lock and the gauge at
Temple. These abstractions do not operate continuously and therefore have not been taken into account in the flow values provided
in the NFPP application but are reflected in river level information. Please see Site Constraints document for further information.
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6 Description of fish pass, operating flows, and intended operating periods, continued

6.6 Does the fish pass include a pool pass?
Yes []
No Go to 6.9.

6.7 Describe how the pool pass will operate to allow fish to pass upstream, including the changing hydraulic
conditions within it over the range of river discharge when the pass is expected to operate

6.8 Summarise the operating conditions at the limits of operation in the following table

Length and Average Average Maximum Minimum Minimum Maximum
width (metres) | minimum maximum head head power power
depth at depth at difference difference density density
lowest river highest river at lowest at highest (watts per (watts per
discharge discharge river river cubic metre) cubic metre)
(metres) (metres) discharge discharge
(metres) (metres)
1st pool
(upstream)
2nd pool
nn
Tailwater

6.9 Does the fish pass include a baffle pass?
Yes []
No O Goto6.13.

6.10 Describe how the baffle pass will operate to allow fish to pass upstream, including the changing hydraulic
conditions within it over the range of river discharge when the pass is expected to operate

6.11 Give details of the operating conditions at the river discharge limits the baffle pass will operate at

Flight 1 Flight 2 Flight 3 Flight 4

Upstream pass slope invert elevation (metres above ordnance datum)

Upstream pass hydraulic invert elevation (metres above ordnance datum)

Downstream pass slope invert elevation (metres above ordnance datum)

Downstream pass hydraulic invert elevation (metres above ordnance datum)

Head difference of slope (metres)

Length of slope (metres)

Slope (as a percentage gradient)

Minimum hydraulic head (Ha) on top baffle (metres)

Minimum hydraulic head (Ha) on tail baffle (metres)

Maximum hydraulic head (Ha) on top baffle (metres)

Maximum hydraulic head (Ha) on tail baffle (metres)

Mean velocity (metres per second) at minimum pass flow

Mean velocity (metres per second) at maximum pass flow

FP 002 Version 1, September 2010 page 5 of 8







Form FP 002: Application for fish pass approval

6 Description of fish pass, operating flows, and intended operating periods, continued

6.12 Are resting pools needed?
Yes [ ] Give details of the operating conditions in the table below.
No [0 Goto7.1.

Length and Average Average Maximum Minimum Minimum Maximum
width (metres) | minimum maximum equivalent equivalent power power
depth at depth at head difference | head difference | density density
lowest river highest river at lowest at highest (watts per (watts per
discharge discharge river river cubic metre) cubic metre)
(metres) (metres) discharge discharge
(metres) (metres)
1st pool
(upstream)
2nd pool
nn

6.13 For combined passes and passes other than pool passes or baffle passes, provide a description of the
proposal, as in 6.7 to 6.12

The proposal is for a 29 m long, 5% slope rock ramp with a 3.54 m base width and 1-in-1 side slopes (0.67 m wide side slopes on
each side which then grade into 1-in-40 sloped earth/rip-rap infill). There would be 29 rows of perturbation boulders, max 5 boulders
per row with 1 m lateral and longitudinal spacing between centres (0.5 m perturbation boulder diameter). All boulder tops will be
submerged by Q10. Water depth: 0.17 m at Q95, 0.67 m at Q10. Average velocity: 1.00 m/s at Q95, 1.32 m/s at Q10.

7 Eel passes

Are the passes specifically designed for eels?
Yes [ Fillin the rest of this section 7.

No Go to section 8.

7.1 Type of eel pass

7.2 Description of eel pass

7.3 s the eel pass pump fed?

Yes [] Give the following details.

No [J Goto 7.4.

Pump capacity at the target head level

\ | litres per minute

How will the pump be powered (for example, mains electricity, battery, solar power, wind power, or other)?
\ |

How is water fed into the head of the pass and any flow-splitting arrangements?
\ |

With this application enclose drawings of the pump installation to show the pump in relation to the channel and the eel pass, any
screening or protection from debris, and the facilities for cleaning and maintenance.
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7 Eel passes, continued

7.4 Explain why you plan to have the eel pass at the location you propose, and any factors that restrict where the
pass can be

7.5 Describe how nearby water-control structures may in any way affect the operation of the eel pass

7.6 In the table below, provide a summary of the operating conditions at the river discharge limits the eel pass
will operate at

Flight 1 Flight 2

Upstream pass invert elevation (metres above ordnance datum)

Downstream pass invert elevation (metres above ordnance datum)

Head difference (in metres)

Length (in metres)

Slope (as a percentage gradient)

8 Monitoring and maintenance
All applicants must fill in this section.

8.1 Describe any proposals you have for monitoring the hydraulic and biological performance of the fish pass

There are no plans to monitor the hydraulic and biological performance of the fish pass.

8.2 Describe the procedures that you will have in place to maintain the structure and mechanisms of the pass

The proposed design includes 1-in-40 outer side slopes so that the rock ramp can be accessed by foot from a gate on the true right
bank. The perturbation boulder tops will all be submerged by Q10 to enable self-clearing of debris. Maintenance regimes are to be
determined through local operational teams who are located on-site and will be based on experience operating the site over time,
beginning with monthly visits.
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9 Supporting documents

With this application you need to provide the documents listed
below. Tick the relevant boxes to confirm that you are
enclosing the documents.

A map or plan of the proposed site and relevant
structures (1:10,000 or other scale if more appropriate)

An annual river discharge hydrograph

Detailed engineering drawings of the existing
obstruction and the proposed design for the
fish pass

List the reference numbers of the drawings including any
revision numbers and date of revision.

100_3259_Turf Lock OD-100
100_3259_Turf Lock OD-101
100_3259_Turf Lock OD-102
100_3259_Turf Lock OD-103

If you are providing any other documents to support this
application, list them here.

Turf Lock Constraints and Site Information (6 pages)
FDC River Lark at Turf Lock

Are you enclosing any separate sheets you used to provide
extra information to answer questions?

Yes [1 How many?
\

No O

We can only grant Fish Pass Approval if you provide all the
documents we need. If this is not possible, but the rest of the
form is filled in properly, we will decide whether this proposal
is compatible with approved status. You can then give us the
relevant documents when you have them.

For Environment Agency use only
Date received (DD/MM/YYYY)

Our reference number

Environment Agency region and area
Region
\

Crystal
Mark

19663

Clarity approved by |
Plain English Campaign

Account Manager

Area
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Turf Lock Constraints and Site Information.pdf

Supplementary Information: Turf Lock Rock Ramp NFPP application

Background
This NFPP application is for the mitigation of Turf Lock on the River Lark near Mildenhall (Suffolk)

The River Lark upstream of Mildenhall has the potential to support rare and valuable chalk stream
species. In fact, there are only ~200 chalk streams like this in the world. The River Lark has been
identified as a flagship river for The Chalk Stream Restoration Project (https://www.riverlark.org.uk/)
which may initiate improvements to habitat and ecological status of the River Lark through restoring
sustainable abstraction, reducing point and diffuse sources of pollution, enhancing riverine and
riparian habitat, and removing/mitigating barriers to migratory species. The Environment Agency (EA)
has previously identified two major barriers along the River Lark that inhibit the free movement of
migratory fish species along its course; Turf Lock (NGR: TL 70850 74249) and Gas Pool Sluice (TL 71032
74250) (Figure 1.1).

Turf Lock - Gas Pool Sluice

Figure 1-1 Location of Turf Lock and Gas Pool Sluice on the River Lark near Mildenhall, Suffolk. Source: Crown copyright and
database rights 2020 Ordnance Survey

Fishtek were asked to develop a concept and outline design of a rock ramp for the site, building on an
earlier options appraisal by Atkins and stakeholder engagement by the Environment Agency. Initially
Fishtek designed a 2.5% sloped 58 m long rock ramp (Figure 1.2).




https://www.riverlark.org.uk/
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Figure 1-2 Initial rock ramp concept for Turf Lock

Following discussions with Breheny Civil Engineering, the Environment Agency (Chris Bell and James
Brokenshire-Dyke), Anglian Water and other stakeholders, it was decided that if the rock ramp could
be made steeper and shorter, this would save significantly on construction cost, material use, and
carbon emissions in addition to significantly easing buildability and reducing construction risk (i.e.
wingwall collapse). As such, a steeper (5% slope, 29 m length) rock ramp was developed to outline
design and this is what is being presented as part of the NFPP application.

The structure

A site visit was conducted by Fishtek Consulting on the 15th November 2022. Photographs were
collected of Turf Lock (Figure 1-3). The river is fairly constrained around the location of Turf Lock. A
public footpath runs along the true right bank top of the River Lark upstream of Turf Lock. Residential
properties and gardens border both bank tops of the River Lark upstream of Turf Lock, and residential
properties border downstream on the true left side. A sewer pipe crosses the River Lark at the
upstream masonry wingwalls of Turf Lock. Owing to the steepness of the upstream channel, the zone
of impoundment extends only a few metres upstream of Turf Lock with the channel between Turf
Lock and Mill Street Bridge being relatively shallow (0.15 m) and moderately fast flowing. The flow on
the day of survey estimated to be ~Qgo based on the upstream flow gauge (River Lark at Temple). The
combined structural head of Turf lock was estimated to be ~1.46 m from the upstream crest to the
river bed level downstream of Turf Lock. A description of the various elements of Turf Lock is provided
in Figure 1-4.
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Figure 1-3 Photograph of upstream end of Turf Lock captured from the downstream true right bank on 15/11/2022.
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Figure 1-4 Schematic representation of Turf Lock. Source: VBA asset condition inspection report (2019)







Ownership of the structure and banks

James Brokenshire-Dyke from the Environment Agency has confirmed that the Environment Agency
own the structure (Turf Lock weir). The left bank is owned by the house on the left bank. The right
bank is owned by a management company.

The owners of No.4 cottage, whose garden backs onto the left bank of the structure, are against the
removal of Turf Lock (one option that was considered) or the removal of just the wingwall on the true
right bank. They also did not want the Environment Agency in their garden to move the raw sewage
pipe. The Environment Agency would require their permission as riparian owners in order to do any
work at the weir.

Flows

Flow data presented in the NFPP application form are data scaled from the flow gauge on the River
Lark at Temple (https://nrfa.ceh.ac.uk/data/station/info/33014.html).

The catchment area at Temple gauge is 272 km?2.
Qos at Temple = 0.46 m3/s. Quo at Temple = 2.26 m3/s.

The catchment area upstream of Turf Lock is 315.17 km?2.
If the gauged flows at Temple are scaled to the catchment size upstream of Turf Lock, then Qgs at Turf
Lock =0.53 m3/s and Q1o at Turf Lock = 2.62 m3/s.

However, there are abstractions between Turf Lock and the gauge at Temple.
Abstractions
There are abstractions between Turf Lock and the gauge at Temple.

- Licence 6/33/37/*S/0363/R01 can abstract from TL 74166 73646 and operate from 1st
November to 31st March inclusive and abstract up to 107 m3/hr or 0.0297 m3/s. This licence is unlikely
to affect Qqs flows because of the time of year that it can operate over.

- Licence 6/33/37/*S/0420/R01 can abstract from TL 7352 7099, TL 7320 7272 and TL 7394
7369 and can operate from April to October inclusive abstracting up to 0.0202 m3/s. This licence is
very likely to affect (reduce) Qqs flows because of the time of year that it can operate over.

- Licence AN/033/0037/029 can abstract from TL 71836 74080 and can abstract from a 100 mm
gravity fed pipe all year round. The abstraction rate is unspecified in the licence. A gravity fed pipe will
vary in its discharge based on material, length and slope. If we assume it is a plastic pipe with 1 m
length and 0.1 slope then abstraction rate would be 0.029 m3/s.

If both of the summer operating abstractions are deducted from the scaled Qgs value we end up with
a Qgs value of 0.48 m3/s. If we deduct the winter abstraction of 0.03m3/s from the scaled Q1o value
we end up with a Qo value of 2.59 m3/s.

All river levels presented in the NFPP application form and the outline design reflect the levels with
the abstraction taking place as described above.




https://nrfa.ceh.ac.uk/data/station/info/33014.html





Other considerations

The structure is listed on Suffolk County Council ‘Heritage at Risk’ register, Suffolk County
Council want the Environment Agency to liaise with English Heritage and do a listing screening
if we were to demolish part of the structure, Suffolk County Council have said that they would
not support it without approval by English Heritage. MNL 456 - Mildenhall Turf Lock; New
Lock; River Lark - Suffolk Heritage Explorer.

Anglian Water raw sewage pipe crosses the River Lark across the structure and would need
moving if we demolished part of the structure. No.4’s garden would be part of the
construction site and this is something they do not want or support. There is a huge cost to
moving the pipe which now serves several hundred homes and would need tankering during
construction, would have a significant carbon footprint.

This is an extremely constrained site, access will be along river from a site compound D/S of
the structure.

No.4 is located with 5m of structure any design and method of construction needs to consider
the historic structure.

There is no room to bypass structure due to developments next to the structure.

Structure is constrained and the area around is liable to flood. The 1980’s shelter housing
development on the true right bank is built in flood plain, and the mitigation option cannot
increase flood risk to these properties.

Although not evident in the NFPD database, sea trout have been observed in the River Lark
near to Turf Lock (James Brokenshire-Dyke pers. comms).

There is a future focus on restoring the catchment and sustainable abstraction.





https://heritage.suffolk.gov.uk/Monument/MSF14114


https://heritage.suffolk.gov.uk/Monument/MSF14114
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EXECUTIVE SUMMARY

BACKGROUND: The River Lark upstream of Mildenhall has the potential to support rare and valuable
chalk stream species. In fact, there are only ~200 chalk streams like this in the world. The River Lark
has been identified as a flagship river for The Chalk Stream Restoration Project which may initiate
improvements to habitat and ecological status of the River Lark through restoring sustainable
abstraction, reducing point and diffuse sources of pollution, enhancing riverine and riparian habitat, and
removing/mitigating barriers to migratory species. The Environment Agency (EA) has previously
identified two major barriers along the River Lark that inhibit the free movement of migratory fish species
along its course; Turf Lock (NGR: TL 70850 74249) and Gas Pool Sluice (TL 71032 74250).

AIM: This report focusses on investigating the proposed solutions for mitigating the structure at Turf
Lock. The report provides a description of the structure at Turf Lock and provides an overview of the
two shortlisted options for mitigating the structure: (1) a 58 m long (2.5% slope) rock ramp located within
the existing wing walls of Turf Lock, and (2) weir removal at Turf Lock with channel regrading up to the
Mill Street Bridge. The report aims to aid local decision making by providing stakeholders with an
understanding of the advantages and disadvantages of each mitigation option.

METHOD: A site visit was conducted by Fishtek Consulting on the 151" November 2022. Existing data
(previous reports, service searches, ground investigation data, topographic survey data) were reviewed
and a desktop study was conducted to identify any environmental and heritage designations. Concept
designs were produced for each of the options and these were used by Breheny Civil Engineering to
estimate costs for construction and maintenance, and to estimate carbon footprints (EA carbon footprint
tool) associated with construction and maintenance. Finally, the concept drawings were used by
Thomas Mackay Ltd to develop flood risk modelling for the site (existing EA model used as baseline) in
order to better understand the flood risk implications of each option.

RESULTS AND CONCLUSION: Both mitigation options improve fish passage for all species. Whilst
weir removal is normally the preferred option from a wider habitat perspective (i.e. removing the
negative impact of impoundment on upstream habitat), the existing upstream effect on habitat of the
impoundment appears to be relatively limited in extent at this site owing to the steepness of the river
channel upstream of Turf Lock.

The weir removal and channel regrading option benefits from removing the maintenance requirements
for the true right upstream wingwall. It also benefits from reinforcing the true left upstream wingwall,
potentially extending its longevity. It is important to note that under a ‘do-nothing’ scenario, these
wingwalls have an estimated overall residual life of 6-10 years and failure of these wingwalls could lead
to bank collapse and potential subsidence of properties backing onto the River Lark at this location. It
has been estimated that should the entire structure need to be replaced, the rebuild cost on the same
site would be in the order of £1.5 million (2019 prices).

The cost of constructing the fish passage mitigation options was estimated to be £472,897.00 plus VAT
for the rock ramp option, and £406,385.00 plus VAT for the weir removal and channel regrading option.
The carbon footprint of constructing the fish passage mitigation options was estimated to be 183 tonnes
of COzeq for the rock ramp option, and 161 tonnes of CO2¢q for the weir removal and channel regrading
option. The latter option is also likely to benefit from reduced costs and carbon associated with
maintenance (e.g. debris clearance) and eventual wingwall repair. The cost estimates do not include
relocation of the sewer that crosses over Turf Lock which could involve significant costs in addition to
carbon emissions. This may not be required if a steeper and shorter rock ramp is deemed acceptable
to the Environment Agency’s National Fish Pass Panel.

Both fish passage mitigation schemes produced reductions in flood levels and extents upstream, though
the rock ramp generated more limited impacts on water levels downstream. The downstream increases
for the channel regrading were most extensive in the 50% AEP event and produced a similar pattern of
impact to the rock ramp for the largest modelled event (0.1% AEP). Both options removed flood risk to
properties in Ship Gardens on the right bank. The rock ramp scheme has been identified as the most
suitable concept from a flood risk perspective, though if the channel regrading were to be preferred by
stakeholders, this might also be suitable following refined design and modelling.

Fishtek Consulting, Unit 1a Webbers Way, Dartington, Devon. TQ96JY
Tel:01803866680 Fax:01803862610 www.fishtek-consulting.co.uk
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1. BACKGROUND

The River Lark (Figure 1-1) rises as a chalk stream to the south of Bury St Edmunds and flows for 57
km north west through Mildenhall and the South Level to its confluence with the River Great Ouse. The
River Lark’s tributaries include the River Linnet, Culford Stream; Cavenham Stream; Tuddenham
Stream and the River Kennet. The catchment is mainly rural, with many small villages and the market

towns of Bury St Edmunds and Mildenhall. Land use is diverse with tree belts and woodlands.

Figure 1-1 Map showing catchment area and tributaries of the River Lark. Source: Environment Agency Catchment
Data Explorer; https://environment.data.gov.uk/catchment-planning/OperationalCatchment/3249

The River Lark upstream of Mildenhall has the potential to support rare and valuable chalk stream
species. In fact, there are only ~200 chalk streams like this in the world. The River Lark has been

identified as a flagship river for The Chalk Stream Restoration Project by the River Lark Catchment

Partnership. The River Lark Catchment Partnership aims to pool resources, expertise and knowledge
to help sustain a vibrant and healthy waterway. The partnership consists of various government,
charitable, voluntary, local organisations and individuals each bringing their unique experience and

talents to the partnership. The Chalk Stream Restoration Project may initiate improvements to habitat

Fishtek Consulting, Unit 1a Webbers Way, Dartington, Devon. TQ96JY
Tel:01803866680 Fax:01803862610 www.fishtek-consulting.co.uk
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and ecological status of the River Lark through restoring sustainable abstraction, reducing point and
diffuse sources of pollution, enhancing riverine and riparian habitat, and removing/mitigating barriers to
migratory species.

The Environment Agency (EA), who are one of the partners involved in the River Lank Catchment
Partnership, has previously identified two major barriers (Figure 1-2) along the River Lark that inhibit
the free movement of migratory fish species along its course; Turf Lock (NGR: TL 70850 74249) and
Gas Pool Sluice (NGR: TL 71032 74250).

Turf Lock - Gas Pool Sluice

Figure 1-2 Location of Turf Lock and Gas Pool Sluice on the River Lark near Mildenhall, Suffolk. Source: Crown
copyright and database rights 2020 Ordnance Survey

This report focusses on investigating the proposed solutions for mitigating the structure at Turf Lock.
The report provides a description of the structure at Turf Lock and provides an overview of the two
shortlisted options for mitigating the structure. The report aims to aid local decision making by providing

stakeholders with an understanding of the advantages and disadvantages of each mitigation option.

Fishtek Consulting, Unit 1a Webbers Way, Dartington, Devon. TQ96JY
Tel:01803866680 Fax:01803862610 www.fishtek-consulting.co.uk
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2. METHODS

A site visit was conducted by Fishtek Consulting on the 15" November 2022. Photographs were
collected of Turf Lock (Figure 2-1) and the surrounding area including the habitat upstream to Mill Street
Bridge (Figure 2-2). The river is fairly constrained around the location of Turf Lock. A public footpath
runs along the true right bank top of the River Lark upstream of Turf Lock. Residential properties and
gardens border both bank tops of the River Lark upstream of Turf Lock, and residential properties border
downstream on the true left side. A sewer pipe crosses the River Lark at the upstream masonry
wingwalls of Turf Lock. Owing to the steepness of the upstream channel, the zone of impoundment
extends only a few metres upstream of Turf Lock with the channel between Turf Lock and Mill Street
Bridge being relatively shallow (0.15 m) and moderately fast flowing. The flow on the day of survey
estimated to be ~Qso based on the upstream flow gauge (River Lark at Temple). The combined

structural head of Turf lock was estimated to be ~1.46 m from the upstream crest to the river bed level

downstream of Turf Lock.

Figure 2-1 Photograph of upstream end of Turf Lock captured from the downstream true right bank on 15/11/2022.

Fishtek Consulting, Unit 1a Webbers Way, Dartington, Devon. TQ96JY
Tel:01803866680 Fax:01803862610 www.fishtek-consulting.co.uk
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Figure 2-2 Photograph of the River Lark downstream of Mill Street Bridge, captured from the bridge itself on
15/11/2022 looking in a downstream direction towards Turf Lock

Existing data (previous reports, service searches, ground investigation data, topographic survey data)
were reviewed and a desktop study was conducted to identify any environmental and heritage
designations.

e The services search (provided by the EA) confirmed that the sewer pipe that crosses the River

Lark at the upstream end of Turf Lock is still active (Figure 2-3).

e The environmental designation search (Figure 2-4) confirmed that the site benefits from the
statutory designations of a SSSI Impact Risk Zone associated with sites to the east (e.g.
Breckland Forest SSSI; Breckland SAC, and others) and a Nitrate Vulnerable Zone (2017

designations).

e The heritage search confirmed that there are no listed buildings or structures within a 100 m
radius of Turf Lock (Figure 2-5).

Fishtek Consulting, Unit 1a Webbers Way, Dartington, Devon. TQ96JY
Tel:01803866680 Fax:01803862610 www.fishtek-consulting.co.uk
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Figure 2-5 Heritage search within a 100 m radius of Turf Lock. Source: https://historicengland.org.uk/

An asset condition inspection report (conducted by VBA in 2019 and provided to Fishtek by the EA)
provides a schematic representation of the Turf Lock structure (Figure 2-6) with the condition summary
for each element of the structure provided in Figure 2-7. It is noted that the wingwalls of the upper and
lower weirs were in a poor overall condition with an estimated overall residual life of 6-10 years. Failure
of these wingwalls could lead to bank collapse and potential subsidence of properties backing onto the
River Lark at this location. VBA (2019) estimated that should it be decided to replace the entire structure,

the rebuild cost on the same site would be in the order of £1.5 million (2019 prices).

Fishtek Consulting, Unit 1a Webbers Way, Dartington, Devon. TQ96JY
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Figure 2-6 Schematic representation of Turf Lock. Source: VBA asset condition inspection report (2019)
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Estimated
Structure Principal Component Condition Summary Residual
Life (Years)
Upper Weir Upstream Embankments Fair — Miner erosion 10-15
Upper Weir Channel / Apron Unknown
Upper Weir Channel Walls Poor — Spalling, missing brickwork and mortar 6-10
Upper Weir Pipe Bridge Fair — Missing brickwork 10-15
Upper Adjustable Weir Fair — Deterioration of timber stop log 8-10
Upper Fixed Weir Unknown
(E::‘ab::.:lme"‘s and Middle Channel / Erosion Protection Poor — Scour adjacent to upper weir 6-10
Middle Embankments Unknown
Lower Weir Lower Weir Channel Walls Poor - Spalling, missing brickwork, mortar and structural movement 6-10
Lower Weir Apron / Channel Bed Fair — Exposed rebar 10+
Lower Adjustable Weir Fair — Ageing timber stop log 10+
Downstream Erosion Protection / Channel | Good 15-20
Downstream Embankments Fair - Minor erosion, tree adjacent to right wall 6-10
General Road, Paths and Access Fair — Lack of vehicle access
Site Fencing and Signage Fair — Damaged mesh, ageing timber 15+
Vandalism Issues / Resistance Fair — Public access, minimal security
Public and Operator Safety Fair — Lack of formalised access

Figure 2-7 Condition summary for various elements of Turf Lock. Source: VBA asset condition inspection report
(2019)

Following on from previous studies at the site (Atkins, 2018), the EA concluded that the two options that
should be taken forward to concept design for stakeholder consultation were: (1) a 58 m long (2.5%
slope) rock ramp located within the existing wing walls of Turf Lock, and (2) weir removal at Turf Lock
with channel regrading up to the Mill Street Bridge. Concept designs were produced for each of the

options (see Section 3) and these were used by Breheny Civil Engineering to estimate costs for

construction and maintenance (see Section 4), and to estimate carbon footprints (EA carbon footprint
tool) associated with construction and maintenance (See section 5). Finally, the concept drawings were
used by Thomas Mackay Ltd to develop flood risk modelling for the site (existing EA model used as

baseline) in order to better understand the flood risk implications of each option (see Section 6).

Fishtek Consulting, Unit 1a Webbers Way, Dartington, Devon. TQ96JY
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3. CONCEPT DESIGNS

Option 1 is a ~58 m long, 2.5% slope rock ramp which is designed to fit within the existing wing walls
of Turf Lock. The existing upstream apron/fixed weir would be removed and replaced with the substrate
that forms the rock ramp. The wingwalls would require some repair at the time of rock ramp construction.
The rock ramp would have a base width of 2.58 m with 1-in-2 side slopes until these reach the existing
vertical lock walls. The upstream invert of the rock ramp would be 3.90 m AOD and the downstream
invert would be 2.44 m AOD. There would be 58 rows of perturbation boulders, with 2 to 3 perturbation
boulders per row, each perturbation boulder with an approximate diameter of 0.5 m and an approximate
height above the rock ramp invert of 0.7 m. The rock ramp would need to be constructed from concrete
with boulders embedded into this or formed in-situ. Additional roughness would be added by some
embedded cobbles in the concrete surface. This design requires rip-rap and earth infill of the large pool
between the upper and lower weirs of Turf Lock. Access for construction is assumed to be via the
downstream true right bank and will require construction of a temporary access ramp. The rock ramp
would achieve approximate depths (from base invert) of 0.23 m at Qe and ~0.88 m at Qio. Average

velocities would be approximately 0.66 m/s at Qos and ~0.84 m/s at Quo?.

1 The concept designs are subject to modification at outline design and detailed design phases. All dimensions and hydraulic
calculations will be confirmed as part of any planning application documents and environmental permits. Flows are scaled from
the upstream gauge at Temple. The catchment area at Temple gauge is 272 km?. Qgs at Temple = 0.457 m3/s. Qi at Temple =
2.26 m3/s. The catchment area upstream of Turf Lock is 315.17 km?2. If the gauged flows at Temple are scaled to the catchment
size upstream of Turf Lock, then Qgs at Turf Lock = 0.529 m3/s and Qi at Turf Lock = 2.62 m®/s. However, there are abstractions
between Turf Lock and the gauge at Temple.

- Licence 6/33/37/*S/0363/R01 can abstract from TL 74166 73646 and operate from 1 November to 31% March inclusive
and abstract up to 107 m%hr or 0.0297 m?/s. This licence is unlikely to affect Qqs flows because of the time of year that
it can operate over.

- Licence 6/33/37/*S/0420/R01 can abstract from TL 7352 7099, TL 7320 7272 and TL 7394 7369 and can operate from
April to October inclusive abstracting up to 0.0202 m?/s. This licence is very likely to affect (reduce) Qs flows because
of the time of year that it can operate over.

- Licence AN/033/0037/029 can abstract from TL 71836 74080 and can abstract from a 100 mm gravity fed pipe all year
round. The abstraction rate is unspecified in the licence. A gravity fed pipe will vary in its discharge based on material,
length and slope. If we assume it is a plastic pipe with 1 m length and 0.1 slope then abstraction rate would be 0.029
m?¥/s.

If both of the summer operating abstractions are deducted from the scaled Qos value we end up with a Qgs value of 0.478 m¥/s.
This is very similar to the gauge value upstream at Temple. Even more so if we remove some further water due to leakage (~5L/s
at Parkers Mill). If we deduct the winter abstraction of 0.0297 m?/s from the scaled Q,, value we end up with a Qo value of 2.59
m¥/s.
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Figure 3-1 Option 1: A 58 m long, 2.5% slope, rock ramp within Turf Lock
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Option 2 involves removal of the upper weir and removal of the true right wingwall at the upper weir
combined with regrading of the river channel over 177 m, from downstream of Mill Street Bridge to
downstream of the lower weir of Turf Lock, to achieve an average 1.23% slope. Informal crescentic rock
bed checks at 30-40 m spacing between centres would be used to fix the newly regraded slope and to
modify the channel hydraulics. Each rock bed check should have a varied crest height across its width
being between 0.1 m and 0.2 m above the general river bed invert at that location. The rock bed checks
would be 0.3 to 0.5 m thick, with recommended two thirds height (i.e. up to 0.6 m) embedded in river
bed material or bedrock. These will create backwater pools of up to 16 m in length and will create
pockets of boundary layers with lower velocities for weaker swimming fish to exploit. The upper wingwall
on the true right bank would be demolished and the bank line would be moved northwards to achieve
a wider (5 m minimum) channel. The new true right bank and the existing wing walls on the true left
bank at this location would be reinforced and retained through use of piling (rotary core piles). Rotary
core piles or secant piles do not produce as much vibration during construction as standard percussive
piles. This is a key design factor for this site which is in close proximity to existing properties. The coping
stones that are currently on the top of the true right wingwall will be embedded into the newly regraded
river bed so that the footprint of the former structure can be seen from the footpath. This combined with
an information board adjacent to the footpath show the historic importance and footprint of the former
structure. The true left wingwall will also remain in place, with piling only covering the lower half of that
wingwall. Some repairs to the existing wingwall could be conducted at the time of construction. This
design requires the sewage pipe (Anglian Water) to be relocated. The EA are currently in discussion

with Anglian Water about relocating this asset.

Water depths in the channel will vary from 0.14 m (free flowing channel) to 0.2 m (backwater) at Qos up
to >0.39 m at Qio0. Average velocities will vary from up to 0.8 m/s (free flowing channel) at Qos (although
many pockets of lower velocity will exist) to up to 1.5 m/s (free flowing channel) at Q1o (although pockets
of lower velocity will exist). The advantage of the weir removal and channel regrading option is that in
addition to improving fish passage, it also removed the negative impact of impoundment on upstream

habitat, although this is relatively limited in extent at this site owing to the existing channel steepness.
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Figure 3-2 Option 2: Weir removal and river regrading with wingwall removal of the true right upper wingwall
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4. BUDGETARY COSTINGS

The concept designs and associated information were used by Breheny Civil Engineering to estimate

costs for construction and maintenance. The detailed breakdown of costs is provided separately to this
report (Brehency, 2023a; 2023b).

The cost of constructing the fish passage mitigation options was estimated to be £472,897.00 plus VAT
for the rock ramp option, and £406,385.00 plus VAT for the weir removal and channel regrading option.
The latter option is also likely to benefit from reduced costs associated with maintenance (e.g. debris
clearance between perturbation boulders) and eventual wingwall repair. The cost estimates do not
include relocation of the sewer that crosses over Turf Lock. The cost of relocating the sewer could
potentially be avoided for the rock ramp option if a steeper and shorter design was permitted by the
Environment Agency’s National Fish Pass Panel. This would also reduce the overall construction cost

for this option.

The weir removal and channel regrading option benefits from removing the maintenance requirements
for the true right upstream wingwall. It also benefits from reinforcing the true left upstream wingwall,
potentially extending its longevity. It is important to note that under a ‘do-nothing’ scenario, these
wingwalls have an estimated overall residual life of 6-10 years and failure of these wingwalls could lead
to bank collapse and potential subsidence of properties backing onto the River Lark at this location. It
has been estimated that should the entire structure need to be replaced, the rebuild cost on the same

site would be in the order of £1.5 million (2019 prices).
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5. CARBON FOOTPRINT

The concept designs were used by Breheny Civil Engineering to estimate carbon footprints associated

with construction. The Environment Agency’s carbon footprint tool was used to perform the calculations.
The detailed breakdown of carbon emissions is provided separately to this report (Brehency, 2023a;
2023b).

The carbon footprint of constructing the fish passage mitigation options was estimated to be 183 tonnes
of COzeq for the rock ramp option, and 161 tonnes of COzq for the weir removal and channel regrading
option. The latter option is also likely to benefit from reduced carbon emissions associated with
maintenance (e.g. debris clearance) and eventual wingwall repair. That said, a shorter and steeper rock
ramp, if permitted by the Environment Agency’s National Fish Pass Panel, could have a lower carbon
footprint than currently calculated for the concept design stage and could negate the need to relocate
the sewer.
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6. FLOOD RISK ASSESSMENT

The concept drawings were used by Thomas Mackay Ltd to develop flood risk modelling for the site

(existing EA model used as baseline) in order to better understand the flood risk implications of each
option. The detailed report is available separately (Thomas Mackay Ltd, 2023), but is summarised

below.

Both fish passage mitigation schemes produced reductions in flood levels and extents upstream, though
the rock ramp generated more limited impacts on water levels downstream. The downstream increases
for the channel regrading were most extensive in the 50% Annual Exceedance Probability (AEP) event
(e.g. 1-in-2 year event) and produced a similar pattern of impact to the rock ramp for the largest
modelled event (0.1% AEP, i.e. 1-in-1000 year event). Both options removed flood risk to properties in

Ship Gardens on the right bank.

The rock ramp scheme has been identified as the most suitable concept from a flood risk perspective,
although if the channel regrading were to be preferred by stakeholders, this might also be suitable

following refined design and modelling.

Fishtek Consulting, Unit 1a Webbers Way, Dartington, Devon. TQ96JY
Tel:01803866680 Fax:01803862610 www.fishtek-consulting.co.uk



https://www.thomasmackay.co.uk/modelling.php



FISHTEKX

CONSULTING

7. CONCLUSIONS

The option with the greatest environmental benefit (improves fish passage AND removes the negative
effect of impoundment on upstream habitat) and the lowest construction cost and lowest carbon
footprint is the weir removal and channel regrading option. However, it is important to note that the
construction cost and carbon footprint of the rock ramp option could potentially be significantly reduced
from the figures quoted in this report if a steeper and shorter rock ramp is deemed acceptable to the
Environment Agency’s National Fish Pass Panel. This would also negate the need to relocate the sewer

crossing at Turf Lock, an element that is currently not included in the cost estimates for either option.

The weir removal and channel regrading option also benefits from removing the maintenance
requirements for the true right upstream wingwall. It also benefits from reinforcing the true left upstream
wingwall, potentially extending its longevity. It is important to note that under a ‘do-nothing’ scenario,
these wingwalls have an estimated overall residual life of 6-10 years and failure of these wingwalls
could lead to bank collapse and potential subsidence of properties backing onto the River Lark at this
location. It has been estimated that should the entire structure need to be replaced, the rebuild cost on

the same site would be in the order of £1.5 million (2019 prices).

While the weir removal and channel regrading option had less of a flood risk benefit compared to the
rock ramp option, this benefit could be enhanced through refined design and further modelling at the

outline design stage.
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SITE LOCATION PLAN

Scale: 1:2500

IMPORTED REJECT GRAVEL ACCESS ROUTE- LOCATION D

TEMPORARY IMPOUNDMENT

Imported reject gravels will be used to create a temporary plant access route to the
working area.The level of the track will be approx 200mm above low flow water level
A Min 750mm @ x 12m TW pipe will be installed to maintain a connection with the

bypass channel
1 x 600mm & x 12m pipe TW will also be installed to house the discharge pipes of

RIVER LARK

DOWNSTREAM LEVEL REGULATION - LOCATION C

PERMANENT IMPOUNDMENT
Perturbation boulders downstream of the lock to be
installed to assist with water level regulation downstream

TURFLOCK - LOCATION A.
PERMANENT IMPOUNDMENT

Bed and banks to be modified fort fish passage between the
upstream and downstream weirs

Area to be dewatered during construction

Approx 30m

Flow Bypass pipes form upstream pump(s)
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the pumps

FURFLOCK LOCATION B

TEMPORARY IMPOUNDMENT
UPSTREAM DAM
Temporary A-FRAME Dam (PortaDam)

GAS POOL

Notes:
1.  No dimensions to be scaled from this
drawing.
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4. S300 Pump capacity of 0.305m?3/s
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Form WR334: Application for a water resources impoundment licence - part D

Application for a water resources impoundment
licence - part D

Water Resources Act 1991 (as amended by the Water Act 2003),
Environment Act 1995, The Water Resources (Abstraction and
Impounding) Regulations 2006

Environment

W Agency

Introduction

Please read through this application form and use the guidance notes to help fill it in. If it has not
been completed correctly we will have to ask for more information. This may mean we have to return
it to you.

If you are not sure about anything in this form, phone us on 03708 506 506 or send an email to
enquiries@environment-agency.gov.uk.

Contents

D1 Applicant’s name

D2 Type of application

D3 Licence number of existing licence
D4 Locations of impounding works

D5 Impoundment method and purpose
D6 Safe passage for eels

D7 Description of impounding works
D8 Flow controls, levels and capacities
D9 Diversion work

D10 Other permissions

O 00 0 N U1 it » W N NN

D11 Supporting documents

=
(=]

D12 Making a pre-application
D13 Payment method

= R
N O

D14 Declaration and signature

=
N

D15 General Data Protection Regulations

=
=

D16 Commercial confidentiality and national security
D17 Where to send the form
D18 Next steps

[SEQEN
NN

WR334 Version 6, August 2023 Page 1 of 14
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Form WR334: Application for a water resources impoundment licence - part D

D1 Applicant’s name
D1.1 Give the name of the applicant
First name Last name

| Paul | George

(This must be the same as the name given in part A at A3, A4, A5 or A6, as appropriate.)

D2 Type of application

D2.1 Is this application for new impounding works?

No
O Yes Go to section D4

D2.2 Are you applying to change or remove existing impounding works?
No
O Yes
D2.3 Are you applying for a licence for existing impounding works?
O No

_ Yes

D3 Licence number of existing licence

D3.1 If you are applying to change or remove existing licensed impounding works, what is your current
licence number?

| N/A — Historic impoundment. Unaware of any associated existing licence

WR334 Version 6, August 2023 Page 2 of 14





Form WR334: Application for a water resources impoundment licence — part D

D4 Locations of impounding works

D4.1 An impounding location can be a single point, a reach (stretching between the banks of a river) or an area.

In the table below, give the details of the locations you will impound water from.

e Ifthe location is a point, give the 12-character national grid reference for that point.
e Ifthe location is a reach, give the 12-character national grid references for the points on the riverbanks the impoundment works will stretch between.

e |Ifthe location is an area, give the four 12-character national grid references relating to the corners of the area. (The first you give should be the one
for the top left-hand corner, continuing clockwise around the area.)

The guidance notes explain how to find out your 12-character national grid reference numbers.

Name of the impoundment Name of the watercourse to be | Type of location First 12-character Second 12-character | Third 12-character Fourth 12-character
location impounded (single point, reach | national grid national grid national grid national grid
or area) reference reference reference reference
Example Marked A on the map Single point ST 12345 67890
Turflock — Location A River Lark reach TL 70841 74251 TL 70826 74262
Turflock —Location B River Lark single point TL7084974246
Turflock DSLR — Location C River Lark single point TL 70799 74255
Turflock Gravel T — Location D | River Lark single point TL 70789 74264
Please select
Please select
Please select
You need to mark the impounding locations on a map and send this with the application. See section D11 for further details.
Page 3 of 14
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Form WR334: Application for a water resources impoundment licence — part D

D5 Impoundment method and purpose

D5.1 In the table below say what method of impounding you will use at each impoundment location. Please also state the purpose for each

impoundment.
The answers you give in the second and third columns must be listed in D5 of the guidance notes.

Name of the impoundment location Means of impounding
Give same names as in D4

Purpose

Turflock — Location A — Permanent Rockfill with concrete core Fish passage
Turflock — Location B — Temporary Other Fish passage
Turflock DSLR — Location C — Permanent Other Fish passage
Turflock Gravel T — Location D — Temporary Other Fish passage

Please select

Please select

Please select

Please select

Please select

Please select

WR334 Version 6, August 2023
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Form WR334: Application for a water resources impoundment licence - part D

D6 Safe passage for eels
(Please note: You don’t have to answer this question at the pre-application stage.)

D6.1 Have you discussed with the Area fisheries team the need to provide an eel pass at the site?

No |have not spoken to the Area fisheries team about eel passage (contact us before
submitting your application)

[0 Yes |have spoken to the Area fisheries team about the requirements of the Eels (England
& Wales) Regulations. (Send us the response letter you received from our Fisheries
department.)

In the box below give details of the discussions you have had with us. (For example a
brief outline of the outcome of the conversation and who you spoke to.)

The project has been approved by the fish pass panel. EA PM has engaged with Lewis Thomas
fisheries Tech spec.

Impoundment license is for the construction of a fish and eel pass, site will be eel regs
compliant.

Second at site is for a temporary impoundment while over pumping during construction. May
need fine screening depending on position of pumps. Third point which is at Larkhead sluice
which is a flood defence gate which will be temporarily opened when the river hits 1 cumec to
stop the works overtopping, alarm can be set on a weir U/S

If you have design drawings or details, attach them to this application form when you
send it to us.

D7 Description of impounding works

D7.1 Please give us a full description of your proposals to build, alter or remove impounding works.

The gradient and bed material between the upstream weir and the downstream weir of the existing structure will
be altered for the benefit of fish passage over the 29m length. The channel cross —sectional area for flow will
also be reduced and the channel roughness increased to create favorable flow conditions.

The full impounding licence will be for the construction of a fish and eel pass. Associated with the permanent
impoundment will be two temporary impoundments, one which will be needed to temporarily dam the works to
keep it dry for construction, and one to divert water if the river rises above normal levels.

The existing bed will be excavated at the downstream end and raised at the upstream end to set a new gradient.
Raising will be done using MOT Type 1.

Continue on a separate sheet if you need to.

D7.2 Will any areas behind the impounding works end up under water (be submerged) as a result of the
impoundment?

O No

| Yes Please show these areas on a map
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Form WR334: Application for a water resources impoundment licence - part D

D7 Description of impounding works, continued

D7.3 Will the submerged area be lined?

| No
[0 Yes Please provide details below including what type of liner you have used.

The area bed and bank between the two existing weirs will be lined with Rip—Rap. The temporary
upstream dam will use a plastic liner attached to a metal A—frame (PortaDam) weighed down on the
bottom. If required a downstream dam will be constructed from Reject Gravels incorporating a plastic

Liner

D7.4 Will the impounding works be used to regulate the flow of other inland water?

O No

Yes Please provide details below
Name of inland water How it is marked on the map

D7.5 Do you propose to abstract water from the impounding works?

0 No
Yes Please provide details below. You will also need to fill in forms WR330 and W332 to apply for an
abstraction licence.

What will the water be used for?

Please provide quantities below.
Maximum daily rate (in cubic metres) Maximum yearly rate (in cubic metres)

How will the impounding works provide this yield?

Continue on a separate sheet if you need to.
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Form WR334: Application for a water resources impoundment licence - part D

D8 Flow controls, levels and capacities
D8.1 Do you intend to control the discharge of water downstream of the impoundment works?
No Go to section D8.4
O Yes Go to section D8.2
D8.2 Please give details about the point of discharge.
Description of discharge point

The flow will go into the weir as before but instead of plunging over the weir it will go into the rock ramp
fishpass and discharge at the bottom of the pass.

A downstream level regulation structure will be installed at the downstream end of the existing concrete
apron. Approx 8 boulders will be installed in 2 rows

National grid reference of discharge point
ITL 70800 74264

How it is marked on the map

| Downstream level regulation. Location D |

D8.3 Please give details about how you will control and measure the discharge of water downstream of
the impoundment works.

Description of the control method

The fishpass is designed to work during Q95 and Q10, the fishpass will not control the water coming
down the river. It is a graviety fishpass.

Additional perturbation boulders downstream of the lock to be installed to assist with water level
regulation at the downstream end of the rock ramp.

Description of measurement method at control point

No measurement of discharge proposed

National grid reference of control point

| n/a

How the control point is marked on the map

| n/a

Proposed flow at the control point (in units)

| n/a
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Form WR334: Application for a water resources impoundment licence - part D

D8 Flow controls, levels and capacities, continued

D8.4 What will the planned overflow level of the impoundment works be?

Please state as the number of metres above ordnance datum — see the guidance notes.

(475 | metres

D8.5 What is the planned capacity of the impoundment works when full to spillway level?

| | metres

Please provide your calculations on a separate sheet.

D8.6 Will you be creating a raised reservoir?
O No Goto section D9
Yes
D8.7 Have you met the requirements of the Reservoirs Act 1975?

No
Yes

D9 Diversion work

D9.1 Do you intend to divert the flow of the inland water while you are building or changing the
impounding works?
~ No
[0 Yes How willyou do this?

A temporary dam above the weir will be installed. Electric / diesel pumps will be used to pump
the water from upstream to downstream It is likely the over pumping will be < 0.5cumics

Continue on a separate sheet if you need to.

We need to see plans and drawings of the proposed diversion works. See section D11.

D10 Other permissions
D10.1 Do you need to apply for permission under the Land Drainage Act 1991?
| No Go to section D11
O Yes
D10.2 Have you already applied for this permission?
O No Go to section D11
| Yes Give details below

Water Resources Act 1991 — Section 109
Date you applied (DD/MM/YYYY)
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Form WR334: Application for a water resources impoundment licence - part D

D10 Other permissions, continued

Application reference number

Water Resources Act 1991 — Section 90
Date you applied (DD/MM/YYYY)

Application reference number

Land Drainage Act 1991 - Section 23
Date you applied (DD/MM/YYYY)

Application reference number

D10.3 Do any other legal requirements apply to the works?
| No
0 Yes Give details below.

Requirements to build Eels regs, SAFA

Continue on a separate sheet if you need to.

D11 Supporting documents

D11.1 Please read the list below and tick the items you are sending with this form.

Plans and sections of the proposed impounding works

Plans and sections of the proposed diversion works

Calculations for the capacity you specified D8.5

Continuation sheet for answers to questions

Design drawings of any eel pass

Evidence of discussion with fisheries department re Eels (England & Wales) Regulations

oo g

A map showing:

[0 The location of the impounding works

[ ] Any area which will be submerged

[0 The points where the water will be discharged
[ ] Any control or measurement points

WR334 Version 6, August 2023 Page 9 of 14





Form WR334: Application for a water resources impoundment licence - part D

D12 Making a pre-application

We strongly recommend that you send us your parts A (or WR317 for Hydropower) and D. The current

charges can be found at www.gov.uk or at the link here.

D12.1 Do you want to send parts A (or WR317 for Hydropower) and D now as an enhanced
pre-application?

| No Fillin the rest of this form and submit them along with form E (if applicable) and any supporting
documents.

[0 Yes Send parts A and D, and any supporting documents, to us now. Do not fill in the rest of the form
or send the application charge.

If you are applying for basic pre application advice, we strongly recommend that you keep copies of
your application forms as you will be required to submit again at the enhanced or formal
application stage.

D13 Payment method

You will only need to complete this section if your application meets the criteria for an ‘environmentally
beneficial activity' defined in the charging scheme. For all other applications, you do not need to fill in
this section. Please fill in form E instead.

Tick this to show how you paid or intend to pay and provide any reference details requested. We can
send you a payment request letter if you need that for your records before you pay by cheque, card or
electronic transfer.

[ ] Cheque

Cheque number

[ ] Creditordebitcard We will call you to take payment.
[ ] Electronic transfer (for example, BACS)

Reference number

|
Date paid (DD/MM/YYYY)

[ ] Invoice. Please note, paying by invoice may cause delays to us processing your application.

Instead of paying by invoice, we can send you a payment request letter if you need that for your records
before paying by an alternative method. Please call us for more information.

How to pay
Cheques:

These should be made payable to Environment Agency and crossed ‘A/c Payee’. Send it to us with your
completed forms.

Please write the name of your company name/individual name and application reference number on the
back of your cheque. We will not accept cheques with a future date on them.
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Form WR334: Application for a water resources impoundment licence - part D

D13 Payment method, continued
Payment by credit or debit card:

If you are paying by credit or debit card we can call you. We will destroy your card details once we have
processed your payment. We can accept payments by Visa, MasterCard or Maestro card only.

Invoice:

We will generate an invoice that will be sent to you. You will then need to pay this by electronic transfer.
We will not be able to progress your application until we have received payment. Generating an invoice
will take more time than other forms of payment. Please call us for more information.

Payment by electronic transfer:

If you choose to pay by electronic transfer you will need to use the following information to make
your payment.

Company name Environment Agency

Company address SSCL (Environment Agency)

Bank RBS/NatWest

Address London Corporate Service Centre, CPB Services, 2nd Floor,
280 Bishopsgate, London EC2M 4RB

Sort code 60-70-80

Account number 10014411

Account name EA Receipts

Payment reference number  This is your NPS number, which should be in the following format
NPSWRXXXXXX. The reference number will appear on our bank
statements.

If you are making your payment from outside the United Kingdom, it must be in sterling. Our IBAN
numberis GB23NWK60708010014411 and our SWIFTBIC number is NWBKGB2L.

If you do not quote your reference number, there may be a delay in processing your payment
and application.

Provide a unique reference number for the application, i.e. do not only use the company name only
State who is paying (full name and whether this is the agent/applicant/other)

Fee paid £

Date payment sent (DD/MM/YYYY)

You should also email your payment details and reference number to ea_fsc_ar@gov.sscl.com and forward
a copy of the remittance to: Permitting Support, at
PSC-WaterResources@environment-agency.gov.uk

You can access further information about the basis of our charges, our consultation processes and any
current or recent consultations from our website
www.gov.uk/government/organisations/environment-agency.
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Form WR334: Application for a water resources impoundment licence - part D

D14 Declaration and signature

This form must be signed by the appropriately authorised person or people. The table below gives
details of who can sign this form.

Type of licence holder Signature needed

Registered company Company director or company secretary

Limited liability partnership A partner, company director or company secretary
Individual The individual

Public body (for example, a local authority | A person authorised to sign documents on behalf of the
or NHS trust) organisation

Group of individuals All individuals

Partnerships One or more of the partners

Trust All trustees or the chairman, treasurer or secretary

It is an offence to make a false statement for the purpose of getting or transferring a licence.

By signing below you are declaring that as far as you know and believe, the information you have given
in your application, and any map, extra information sheets and supporting documents, is true.

Signature

Digitally signed by Paul G
Paul George oaeeitmomomasses

Name
First name Last name
| Paul | IGeorge
Position

 Operations Manager

Today’s date (DD/MM/YYYY)

| 05/07/2024 |

If you are applying for basic pre application advice, we strongly recommend that you keep copies of
your application forms as you will be required to submit again at the enhanced or formal
application stage.

D15 General Data Protection Regulations
D15.1 Privacy notice: how we use your personal data

We are the Environment Agency and we run the water abstraction licence and impoundment licence
service. We are the data controller. A data controller determines how and why personal data (personal
information) is processed.

Our Personal Information Charter (http://www.gov.uk/government/organisations/environment-
agency/about/personal-information-charter) explains how we deal with your personal information.
Go to GOV.UK and search ‘Environment Agency personal information charter’.
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Form WR334: Application for a water resources impoundment licence - part D

D15 General Data Protection Regulations, continued

Why we are collecting personal data and what we will do with it
We the Environment Agency are the data controller. We are collecting and processing personal data to:

e process your abstraction orimpounding licence applications including pre-application
e advertise your application, if required

e make your application available to the public and organisations that we have to notify, as required
by the Water Resources Act 1991

e keep public registers up to date

e charge you foryour abstraction orimpounding licence as set out by our charges scheme
e process your records of abstraction (returns)

e make sure you keep to the conditions of your abstraction orimpounding licence

e contact you about managing your abstraction or impounding licence or applying for other licences
you may need

e contactyou to gather feedback to improve the level of service that we provide
e registeryou to use our online water resources service
Processing is necessary for the performance of a task carried out in the public interest or in the exercise

of official authority vested in the data controller. This is to undertake our responsibilities for managing
water resources in England through our abstraction and impoundment licensing system.

We do not use your personal data to make an automated decision or for automated profiling.

Sharing and transferring personal data

We will not share your personal data with anyone outside of the Environment Agency without your
consent unless we are allowed to do so by law. But we may pass your data on to our agents or
representatives to process it for us.

We transfer your data through servers in the UK and Amazon Web Service (AWS) servers in Ireland. We
store the data on servers in the UK and AWS servers in Ireland. The data will not be transferred outside
the European Economic Area.

How long we hold personal data for

We will keep your personal data as required by law to maintain the Water Abstraction and Impounding
Licence public register with details of all applications and our decisions on those applications.

We will keep other personal data for 7 years once the abstraction orimpoundment licence ceases to
have effect. After 7 years we will review retention in line with our standard information retention policy.

We will keep your personal data required to access the ‘Manage your water abstraction orimpoundment
licence’ service for as long as you require access to the service.

Contact details

Our Data Protection Officer (DPO) is responsible for independent advice and monitoring of the
Environment Agency’s use of personal information.

If you have any concerns or queries about how we process personal data, or if you would like to make a
complaint or request relating to data protection, please contact our DPO:

Data Protection Officer, Environment Agency, Horizon House, Deanery Road, Bristol, BS1 5AH
Email: dataprotection@environment-agency.gov.uk

You can find out about your personal data rights from the Information Commissioner’s Office (ICO) at
www.ico.org.uk. The ICO regulate the data protection legislation. You have the right to lodge a complaint
with them at any time.
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Form WR334: Application for a water resources impoundment licence - part D

D16 Commercial confidentiality and national security

You may be able to claim commercial confidentiality for information contained in your application.
Please read the guidance note for this question, along with WR25 — Public register and advertising
applications, before responding below.

[ ] Tick the box if you want to claim commercial confidentiality for some information in your application.
Please treat the information listed and justified in the attached letter as commercially confidential.

Note: You should make sure that we can easily identify the information which you consider to be
confidential. It will help us if the information you want us to treat as commercially confidential is
provided in a way which will allow it to be easily removed (for example, on separate pages marked
‘claimed confidential’).

You can ask the Secretary of State for information in your form not to be included in any public notice or
the public register because including it would be a risk to national security. With your application you
must enclose a letter telling us that you have asked the Secretary of State for this, and you must still
include the information in your application. We will not include the information in any public notice or
public register unless the Secretary of State decides that it should be included.

[ ] Tick the box if you are applying to the Secretary of State for National Security
Please note: You cannot apply for national security through this application.

D17 Where to send the form

Please send this form and any supporting documents to:

Permitting and Support Centre
Water Resources Team
Quadrant 2

99 Parkway Avenue

Parkway Business Park
Sheffield

S9 4WF

Or email to:
psc-waterresources@environment-agency.gov.uk

If you are not sure about anything in this form, phone us on 03708 506 506.

D18 Next steps

We will check this application and contact you if we have any questions.
If we approve this application, we will send you the licence. We will contact you once this is done.

If you are happy with our service, please tell us. It helps us to identify good practice and encourages
our staff. If you’re not happy with our service, or you would like us to review a decision we have made,
please let us know.

More information on how to do this is available from our complaints and appeals procedures
(www.gov.uk/government/organisations/environment-agency/about/complaints-procedure).

Crystal
Mark
20411

Clarity approved by N\
Plain English Campaign
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		7_details: 



		d8: 

		1: Yes

		2: The flow will go into the weir as before but instead of plunging over the weir it will go into the rock ramp fishpass  and discharge at the bottom of the pass. 
A downstream level regulation structure will be installed at the downstream end of the existing concrete apron. Approx 8 boulders will be installed in 2 rows


		2_ngref: TL 70800 74264

		2_marked_on_map: Downstream level regulation. Location D

		3_ctrl_method: The fishpass is designed to work during Q95 and Q10, the fishpass will not control the water coming down the river. It is a graviety fishpass. 
Additional perturbation boulders downstream of the lock to be installed to assist with water level regulation at the downstream end of the rock ramp.


		3_meas_method: No measurement of discharge proposed

		3_ngref_ctrl_pt: n/a

		3_ctrl_pt_marked_on_map: n/a

		3_proposed_flow: n/a

		4: 4.75

		5: 

		6: No Ð go to section D9

		7: Off



		d9: 

		1: Yes

		1_details: A temporary dam above the weir will be installed. Electric / diesel pumps will be used to pump the water from upstream to downstream It is likely the over pumping will be < 0.5cumics

		1_details 2: Requirements to build Eels regs, SAFA



		d10: 

		1: Yes

		2: No

		2_109_date: 

		2_109_app_ref_no: 

		2_90_date: 

		2_90_app_ref_no: 

		2_s23_date: 

		2_s23_app_ref_no: 

		3: Yes



		d11: 

		1_1: Plans and sections of the proposed impounding works

		1_2: Plans and sections of the proposed diversion works

		1_3: Off

		1_4: Off

		1_5: Design drawings of any eel pass

		1_6: Off

		1_7: The location of the impounding works

		1_8: Off

		1_9: The points where the water will be discharged

		1_10: Off



		d12: 

		1: Yes



		d13_cheque_no: 

		d13: Off

		d13_ref_no: 

		d13_date_paid: 

		d13_fee_paid: 

		d13_date_payment_sent: 

				2024-02-08T09:44:56+0000

		Paul George





		d14_firstname: Paul

		d14_lastname: George

		d14_position: Operations Manager

		d14_date: 05/07/2024

		d16_commercial_confidentiality: Off

		d16_ssns: Off






e Confirmation of which parts of the licence are temporary and which parts are permanent. Plans
and forms updated to make this clear.

e \We need evidence of your entitlement to apply for a licence. As a minimum, you need to
demonstrate that you have a right of access to the locations or that you are currently negotiating
a right of access. We can accept written evidence confirming your right of access or permitting
lawful occupation (e.g. deed of grant, lease or tenancy agreement). We have a Schedule 3
contract in place, as part of our Public Sector Cooperation Agreement. Powers can be shared
between risk management authorities through this agreement, including powers of entry. Is this
sufficient?

In relation to payment, Bobby mentioned you are looking at getting this waivered through a form
L? It would be great if this is the case, if not please let me know and I’ll arrange for payment to be
made via bacs asap.

If you have any questions or need any more information, please do let me know.

Kind regards

Paul George TEng MICE
Operations Manager
Norfolk Rivers Drainage Board
Water Management Alliance
aul.george@wlma.org.uk

Registered office: Pierpoint House, 28 Horsley's Fields, Kings Lynn, Norfolk, PE30 5DD
t: 01553 819600 | e: info@wlma.org.uk | www.wlma.org.uk | What3Words: caring.employ.visit

WMA members:_Broads Drainage Board, East Suffolk Water Management Board, King's Lynn Drainage Board, Norfolk
Rivers Drainage Board, Pevensey and Cuckmere Water Level Management Board,
South Holland Drainage Board, and Waveney, Lower Yare and Lothingland Drainage Board

Follow us: Twitter Facebook Instagram LinkedIn YouTube

=1
I!lYour feedback is valuable to us, as we continually review and work to improve our services. So, if you have any suggestions,
recommendations, questions, compliments or complaints, please complete one of our online forms: Feedback Form | Complaint Form

The information in this e-mail, and any attachments, is confidential and intended solely for the use of the individual or entity to whom it is
addressed. The views expressed in this e-mail may not represent those of the Board(s). Nothing in this email message amounts to a
contractual or legal commitment unless confirmed by a signed communication. All inbound and outbound e-mails may be monitored and
recorded. We may have to make this message and any reply to it public if asked to under the Freedom of Information Act, Data Protection
Act or for any litigation. E-mail messages and attachments sent to or from the Water Management Alliance e-mail address may also be
accessed by someone other than the sender or recipient, for business purposes.

If you receive this email late at night, early in the morning, or at the weekend - it means | am working flexibly. Flexibility works for me, but
please do not feel that you should have to pick this up outside of your own normal working hours.

With our commitment to ISO 14001, please consider the environment before printing this e-mail.

Defenders of the Lowland Environment
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From: Tyler, Phillip <Phillip.Tyler@environment-agency.gov.uk>

Sent: Tuesday, June 25, 2024 9:55 AM

To: Stephen Holland (Guest) <s.holland@breheny.co.uk>

Cc: Sheldrake, Bobby <Bobby.Sheldrakel @environment-agency.gov.uk>
Subject: NPS/WR/040865 - Turflock, Mildenhall

Good morning Stephen

Further to our conversation yesterday, | have picked up application NPS/WR/040865 for a new
impoundment licence at Turflock and Larkhead Sluice near Mildenhall, Suffolk. | will be involved in
validating your application, that is performing the technical checks which mean that we can tell you
sooner if we need anything else in relation to your application.

Attached is a letter laying out the information that it is currently missing and the details of the
outstanding charges.

As discussed, | have cc’d Bobby Sheldrake for information.

Looking back at the previous application documents | can see that there was initially an application for
an enhanced pre-application and, as there seems to be some complexity involved in this application and
the information we will need to determine it, that may be worth considering again instead of moving
forward with a full application at this time.

If you have any questions don’t hesitate to give me a call on the telephone numbers below.
Phillip Tyler
Permitting Officer (Water Resources) — National Permitting Service

Environment Agency | Manley House, Sowton Industrial Estate, Kestrel Way, Exeter, EX2 7LQ

phillip.tyler@environment-agency.gov.uk
Mobile — 07825 901764 | Office — 02030 250894

Do you have a couple of minutes to help my professional development? Click here if you would like to
provide me with some feedback.

Pronouns: he/him/his — why is this here?

Every email has a carbon footprint. Please consider this a ‘thank you’ in advance.

Information in this message may be confidential and may be legally privileged. If you have
received this message by mistake, please notify the sender immediately, delete it and do
not copy it to anyone else. We have checked this email and its attachments for viruses. But
you should still check any attachment before opening it. We may have to make this
message and any reply to it public if asked to under the Freedom of Information Act, Data
Protection Act or for litigation. Email messages and attachments sent to or from any
Environment Agency address may also be accessed by someone other than the sender or
recipient, for business purposes.
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From: Bell, Chris

To: Paul Gratton

Cc: Sheldrake, Bobby; Thomas, Lewis

Subject: RE: Turf Lock - October NFPP feedback
Date: 30 October 2023 11:51:14

Attachments: Turf Lock NFPAP Minutes Exerpt Oct 23.docx

Here we are Paul,
Please see Turf Lock minutes.
With best wishes,

Chris

From: Bell, Chris

Sent: 24 October 2023 17:34

To: Paul Gratton <paul@fishtek.co.uk>

Cc: Sheldrake, Bobby <Bobby.Sheldrakel@environment-agency.gov.uk>
Subject: Re: Turf Lock - October NFPP feedback

Hi Paul, yes sorry | forgot Ellis wouldn’t be sending them on... Turf went through fine thanks.

Thornborough Mill just needs a slightly lower drop at each barrage to cater for the small fish
guotes on the form.

I'll send the minutes tomorrow, away from laptop at mo.
Best for now,
Chris

Sent from my iPhone

On 24 Oct 2023, at 16:56, Paul Gratton <paul@fishtek.co.uk> wrote:

Hi Chris,

Hope you’re keeping well. Just wanted to touch base and see if there is feedback
available for the re-submission of the Turf Lock designs to the October panel
meeting?

Thanks,
Paul


mailto:Chris.Bell@environment-agency.gov.uk
mailto:paul@fishtek.co.uk
mailto:Bobby.Sheldrake1@environment-agency.gov.uk
mailto:lewis.thomas@environment-agency.gov.uk
mailto:paul@fishtek.co.uk
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c. Turf Lock, River Lark.

At a glance.

Obstruction Details | Two redundant lock structures

EA Area Anglian NGR TL70850 74248

Obstruct 1D 10198 Obstrwidth (m) |5

River discharge (Qex) [ Q99 [Q95 [Gmn _ [Q20 | Q10 %Qmn

(m’s) 053 262 100

Operational Range (Q) | Q95-Q10 Location Full width rock-

ramp

Min Fp flow (m*s") 053 Max head drop (m) [ 1.44

Max HEP flow (m°s™) |- -

Pass type Fullwidih rock | Species Groups | ST, BT, lamprey,
ramp at 5% grayling, CF, small
slope. species and eels

No_of Flights 1 No_of Units -

Flight length(s) (m) | 30 Pass width (mm) | 4000

Resting pools Baffle Height (mm) | -

RA score (dia) RA score (pof) 12

Site specific detai

The River Lark is a chalk stream tributary of the River Great Ouse.

Turf Lock consists of two redundant lock structures downstream of a further
structure, Gas Pool Sluice (owned by FCRM), which is likely to have a fish
bypass installed in the near future.

« There are considerable constraints at the site, including;

5 Structural instability.

= Flood risk (there is a care home on nearby land that would be impacted
by an increase in flood risk).

o ltisalisted structure.

< Thereis a sewage pipe present.

= The landowner is opposed to any changes to the lock structure and
has refused access to the EA.

« Other pass types e.g. Larinier have been considered, but rejected, due to the
difficulties of constructing close to the curved lock structures, and flood risk.
Passage is required for sea trout, brown trout, grayling, coarse fish and eel.

A previous proposal for this site was discussed in August 2023 but insufficient

hydraulic information was provided for approval to be recommended.

= This proposal is for a full width rock ramp at a 5% slope to enable fish

passage past both redundant locks.

« The boulders will be embedded by 50% into the concrete and there will be a

Tip rap infill.

Panel comments and points for area consideration (previous comments in blue):

« Itis unclear which source has been used to design the pass, which makes it
difficult to ascertain whether or not the hydraulic conditions within the pass
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would be suitable. The calculations published by Heimerl et af (2008), which
build on the design parameters described in the DVWK & FAO ‘Fish Passes,
Design, Dimensions and Monitoring’ guidance, use a more heterogeneous
arrangement where pairs of bars of perturbation boulders are used with siightly
larger longitudinal gaps between the bar pairs. There is however a greater
density of boulders overall than in the proposed Turf lock design. In the
proposed design the lateral boulder spacing (ay1) is 4 times the mean boulder
size (d) using the Heimerl ef al notation, whereas Heimerl ef al would
recommend the same spacing as 1.65ds. The longitudinal gap between rows
(aw) in this design is 4ds whereas Heimerl ef al would recommend 1.5ds. The
subsequent row spacing (az) is also 4d, where Heimerl et al recommend 2.5
to 35ds. In summary, using the Heimerl ef al approach would lead to ~120
perturbation boulders for this ramp area, versus the 75 proposed. Given the
slope of the ramp, the flow resistance provided by the boulders is
important. Addressed.

Itis unusual to embed boulders into the 11 side slopes and this makes using
the DVWK calculations difficult.  Addressed.

Heimerl et af also recommend rotating the secondary boulders by 45 degrees
1o reduce adverse vortices. Not required.

The ramp has a uniform depth across its width. A frequently used approach to
providing a range of hydraulic conditions on a rock ramp is to have a deeper
central area and gradual lateral slopes towards each margin. Addressed.

It would be advisable to check the hydraulic performance of the pass before
plant leave the site. It may be that a few strategic minor stone placements could
correct for the real stone variations that occur. Water depth requirements would
need to be met. Still applicable.

The boulders embedded into the 1:1 side slopes interrupt the surface wetted
line for eel and other small fish. As this is a site fairly low down the catchment
with small eel and lamprey as well as small coarse fish it would seem an
advantage to have continuous wetted routes for these fish at the
margins. Addressed.

There appears to be more open area in the boulder amangement below the
pass entrance than within the pass, which suggests it would not have a level
controlling effect unless the depth was rather less than the pass. Addressed.
There doesn't seem to be a distinction between the concrete embedded rip-rap
on the side slopes and the material between the boulders however, the
description of the boulder embedment suggests they are set on a regulating
layer of 200mm mass concrete but the rip-rap between them is effectively loose.
If that's the case, it not clear if the boulders will remain stable without pinning
1o the concrete base. Addressed.

Loose rip-rap provides spaces for small fish to move, so it would be desirable
to leave some loose, but sufficiently stabilised to prevent wash-

out. Addressed.

Guidance in the IFM fish pass manual is that “Head difference: normally <1m
but can be used up to 2m with the use of resting pools”; head drop at this site
s 1.44m and at maximum 5% gradient, suggesting that some accommodation
should be made for weaker swimming species.
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New comments

« Boulders are now much more densely arranged and appear to be within the
range specified in DVWK 2002.

« There is some uncertainty in the DSWLSs, which should be considered in the
design.

Panel Recommendation: Form and dimensions of the fish pass will be
consistent with Approved Status, subject to:

This does not need to retum to the Fish Pass Advisory Panel.
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Paul Gratton BSc MSc MIFM

Principal Fisheries Scientist

Office: +44 (0)1803 866680
Mobile: +44 (0)78536 10502
Email : paul@fishtek.co.uk

Fishtek Consulting
Unit 1A Webbers Way

Dartington

Devon

TQ9 6JY
<image004.jpg>

My working week is Monday to Wednesday & Friday.
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From: Paul Gratton
To: Bell, Chris; Brokenshire-Dyke, James
Cc: Joanna Czyrw
Subject: Turf Lock fish pass - NFPP submission
Date: 19 July 2023 10:30:18
Attachments: image001.png
image003.ipg
image002.png
image004.ipa
03259 Turf Lock Outline Design.zip
Turf Lock NFPP Approval Form (18.07.23).pdf

Turf Lock Constraints and Site Information.pdf
FDC River Lark at Turf Lock.png

Morning Chris, James,

Please find attached the outline design drawings for the Turf Lock fish pass, alongside the NFPP
application form and supporting info for submission to the August panel meeting.

I’'m around most of today if there are any immediate queries, but if not we’ll wait to hear back
on the panel comments next month.

Many thanks,
Paul

Paul Gratton BSc MSc MIFM

Principal Fisheries Scientist

Office: +44 (0)1803 866680
Mobile: +44 (0)78536 10502
Email : paul@fishtek.co.uk

Fishtek Consulting
Unit 1A Webbers Way
Dartington

Devon

TQ9 6JY

My working week is Monday to Wednesday & Friday.
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DOWNSTREAM LEVEL REGULATION
Additional perturbation boulders
downstream of the lock to assist with
water level regulation at the downstream

end of the rock ramp.
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— EXISTING BRICK WALL
To remain undisturbed.
Provision to be made for

local repairs where required.

EARTH / RIP RAP INFILL
1-in-40 earth/rip-rap infill.

EXISTING FENCING

after works completed.

Provision to be made for

local repairs where required.

1-in-1 pitched rip rap.

ROCK RAMP SIDE SLOPES

EXISTING BRICK WALL
Wooden fencing to be reinstated To remain undisturbed.
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To remain. Rock ramp to be installed against
the weir face. Any gaps / weir remedial
works to be filled with mass concrete.

The downstream weir profile to be

re-graded to suit hydraulic levels.

Interface with the remaining concrete and
the proposed rock ramp to be filled with
mass concrete and dressed with rip rap.

Lower Stage Invert 2.76m

Q10 = 3.43m AOD -
Qg5 = 2.93m AOD -
Approx. 7.0 m

THE EXISTING BRICK WALLS FOUNDATION
TO BE SURVEYED AT THE DETAILED DESIGN
PHASE TO DETERMINE DEPTH AND SIZE.

Datum 0.00m AOD

existing bed profile

1-in-40 earth/rip-rap infill.

Staggered, lateral spacing = 1000mm, longitudinal spacing = 1000mm.

Boulders to be 500mm dia. (columnar width) 500mm above lower stage after works completed.
invert and 500mm embedment of perturbation boulder into rip rap.

See dwg 103
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depth of Type 6A regulating filter.
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GENERAL NOTES

ALL DIMENSIONS ARE IN MILLIMETRES UNLESS NOTED OTHERWISE.

2. ALL LEVELS ARE IN METRES RELATIVE TO ORDNANCE DATUM NEWLYN (mAOD)
UNLESS NOTED OTHERWISE.

3. ALL COORDINATES ARE IN METRES RELATIVE TO ORDNANCE SURVEY
NATIONAL GRID.

4. DO NOT SCALE FROM THIS DRAWING. ALL DIMENSIONS MUST BE CHECKED /
VERIFIED ON SITE.

5. TO BE READ IN CONJUNCTION WITH APPROPRIATE ADVANCED ARBORICULTURE
- TREE PROTECTION STATEMENT

6. RIP RAP

e TO COMPRISE NATURAL HARD STONE WITH NOMINAL DENSITY OF 2700kg/m?.

e NOMINAL INFILL & DRESSING OF TOPSOIL & GRASS SEEDING; OVER

o RIP-RAP TARGET LAYER THICKNESS OF GRADED ROCK SUBJECT TO DETAILED
DESIGN. RIP-RAP WITH MASS GRADING AS PER BS EN 13383-1:2013 TYPICALLY
CATEGORY A STANDARD LIGHT GRADING OF LMA5/40
D50(cm) = 21 -26
M50(kG) = 12 -25 - SUBJECT TO DETAILED DESIGN.

7. PERTURBATION BOULDERS

TO COMPRISE NATURAL HARD STONE GLACIAL BOULDER OR QUARRIED

BLOCKSTONE WITH NOMINAL DENSITY OF 2700kg/m?.

« NOMINAL SIZE TO BE 500 X 500 X 1000, OF WT. 1050 - 1150kg.

« NOMINAL FLAT BOTTOM FOR PLACEMENT ONTO REGULATING CONCRETE BED,
OF CONSISTENCY CLASS S1, TO ACHIEVE STABLE BOULDER WITH 500mm
FINISHED PROJECTION ABOVE RIP RAP.

« TARGET EMBEDMENT OF PERTURBATION BOULDER INTO RIP RAP TO BE 500mm.

 SET OUT WITH NOMINAL 1000mm CLEAR DISTANCE BETWEEN BOULDERS
LATERALLY & LONGITUDINALLY.

8. EARTHWORKS

e ALL TOPSOIL REQUIRED FOR FILLING TO BE SOURCED FROM SITE EXACAVTIONS.

« EXCAVATED TOPSOIL & SUB-SOIL ARISING FROM THE SITE, IN EXCESS OF
REQUIREMENTS FOR BACKFILLING TO BE EXPORTED OFFSITE. TEMPORARY
STOCKPILES TO BE NO GREATER THAN 2m HEIGHT.

« NO STORAGE OF MATERIALS & ARISINGS TO BE STOCKPILES OR STORED WITHIN
8m OF WATERCOURSES.

9. LANDSCAPING:

PLANTING OF TREES, HAWTHORN HEDGING PLANTS AND AQUATIC PLANTS IN

MARGINAL ZONES IS SUBJECT TO SPECIALIST DESIGN BY OTHERS - NOT

INCLUDED.

—_

THIS DESIGN HAS BEEN PREPARED FOR OUTLINE DESIGN PURPOSES TO
SUPPORT THE NFPP FISH PASS APPLICATION. IT CONVEYS THE FORM AND TYPE
OF FISH PASS AND THE HYDRAULIC CONTROLS TO ACHIEVE FISH PASSAGE AND
IS NOT FOR CONSTRUCTION. THE OUTLINE DESIGN IS SUBJECT TO STRUCTURAL
DESIGN DEVELOPMENT DURING THE DETAILED PHASE.
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GENERAL NOTES

ALL DIMENSIONS ARE IN MILLIMETRES UNLESS NOTED OTHERWISE.
—— — 2. ALL LEVELS ARE IN METRES RELATIVE TO ORDNANCE DATUM NEWLYN (mAOD)
UNLESS NOTED OTHERWISE.
3. ALL COORDINATES ARE IN METRES RELATIVE TO ORDNANCE SURVEY
NATIONAL GRID.
4. DO NOT SCALE FROM THIS DRAWING. ALL DIMENSIONS MUST BE CHECKED /
VERIFIED ON SITE.
5. TO BE READ IN CONJUNCTION WITH APPROPRIATE ADVANCED ARBORICULTURE
- TREE PROTECTION STATEMENT
6. RIP RAP
e TO COMPRISE NATURAL HARD STONE WITH NOMINAL DENSITY OF 2700kg/m?,
« NOMINAL INFILL & DRESSING OF TOPSOIL & GRASS SEEDING; OVER
« RIP-RAP TARGET LAYER THICKNESS OF GRADED ROCK SUBJECT TO DETAILED
DESIGN. RIP-RAP WITH MASS GRADING AS PER BS EN 13383-1:2013 TYPICALLY
CATEGORY A STANDARD LIGHT GRADING OF LMAS/40
D50(cm) = 21 -26
M50(kG) = 12 -25 - SUBJECT TO DETAILED DESIGN.
7. PERTURBATION BOULDERS
TO COMPRISE NATURAL HARD STONE GLACIAL BOULDER OR QUARRIED
. Outline of the BLOCKSTONE WITH NOMINAL DENSITY OF 2700kg/m?.
True Right Bank existing bed profile True Left Bank « NOMINAL SIZE TO BE 500 X 500 X 1000, OF WT. 1050 - 1150kg.
« NOMINAL FLAT BOTTOM FOR PLACEMENT ONTO REGULATING CONCRETE BED,
OF CONSISTENCY CLASS S1, TO ACHIEVE STABLE BOULDER WITH 500mm
FINISHED PROJECTION ABOVE RIP RAP.
Qo = 3.43m AOD e TARGET EMBEDMENT OF PERTURBATION BOULDER INTO RIP RAP TO BE 500mm.
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LATERALLY & LONGITUDINALLY.
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Form FP 002: Application for fish pass approval

Application for fish pass approval

Environment

W Agency

Introduction

Please read through the guidance notes and this
application form carefully before you fill this form in.

It should take you about 40 minutes to fill in this form.

If you are not sure about anything, phone us on 08708 506
506 between 8am and 6pm, Monday to Friday.

This form is designed to help you provide the information we
need to understand and approve the design and dimensions
of your proposed fish pass. However, designing fish passes
is very specialised and technical, so you should read the
Environment Agency Fish Pass Manual (or other similar
publications) which is on our website at http://publications.
environment-agency.gov.uk/pdf/GEHO0910BTBP-E-E.pdf.
Because of the specialised nature of the information we
need, we recommend that you use specialist consultants to

make sure the design is appropriate and you provide enough
details.

Contents

1 Site details

2 Details of the obstruction

3 Fish pass design and ownership details

4 Fish species and period of migration

5 River discharge and water levels

6 Description of fish pass, operating flows, and

intended operating periods
Eel passes

Monitoring and maintenance
Supporting documents

O 00 N

1 Site details

1.1 What is the name of the site?
| Turf Lock

1.2 National Grid Reference of the site (10 figures)
 TL 70850 74249

1.3 Name of watercourse
| River Lark

1.4 Watercourse order

Please give the watercourse name, and then each successive
river until the primary watercourse reaches the sea, as
watercourse/tributary of 1/tributary of 2/....... [tributary of n/Sea.

River Lark>River Great Ouse>The Wash>North Sea

2 Details of the obstruction, continued

2.4 What is the overall length (in metres) of the crest
of the obstruction?

\ 3.72 | metres

2.5 What is the maximum difference between upstream
and downstream water levels at the structure?

\ 1.44 | metres

2.6 Who owns the obstruction and the riverbanks at
the obstruction?

Title (Mr, Mrs, Miss and so on) |
| Environment Agency

First name

Last name | (EA)

Position

| Organisation

Address

\ \
2  Details of the obstruction \ !
2.1 What type of obstruction is the pass designed to \ \
overcome? ‘ ‘
| Navigation lock on the River Lark Postcode
2.2 What is the purpose of the obstruction?

Country

| Navigation lock (disused)

2.3 Describe the obstruction, including any relevant
control structures and associated channels

Turf Lock is a disused navigation lock. The lock gates have
been removed but the masonry wingwalls and lock floors still
remain. The combined structural head of Turf lock is ~1.44 m
from the upstream concrete crest to the river bed level
immediately downstream of Turf Lock.

‘ United Kingdom

Contact numbers, including the area code
Phone \

Fax \

Mobile \

. James.DykeO2@environment-agency.go
Email \ Y Genvi gency.gov

‘.uk

FP 002 Version 1, September 2010
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Form FP 002: Application for fish pass approval

3 Fish pass design and ownership details

3.1 Who has designed the fish pass?
Title (Mr, Mrs, Miss and so on) | Mr

First name Paul
Last name | Gratton
Position

‘ Principal Fisheries Consultant

Company name
‘ Fishtek Consulting

Address
| Unit 1a Webbers Way

‘ Dartington

| Totnes

‘ Devon

Postcode \ TQ9 6JY

Country
‘ United Kingdom

Contact numbers, including the area code

Phone \

Fax \

Mobile \

Email ‘paul@fishtek.co.uk

3 Fish pass design and ownership details,
continued

3.2 Who will own and operate the fish pass?
The person named in 2.6

Another person
Give their details below.

Title (Mr, Mrs, Miss and so on) |

First name |

Last name |

Position
\

Address

Postcode

Country
\

Contact numbers, including the area code
Phone \

Fax \

Mobile \

Email \

3.3 Name of the lead Environment Agency officer
(if any) involved with this pass

‘James Brokenshire-Dyke and Chris Bell

FP 002 Version 1, September 2010
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Form FP 002: Application for fish pass approval

4 Fish species and period of migration

4.1 Provide details of the species the pass is designed for and identify other species at this site which the pass
would benefit. Put ticks in the table below and indicate a size range for each species.

Species Pass designed for Species also present | Length range of fish
species (cms)

Salmon From to
Sea trout From 30.00 to 50.00
Brown trout From 20.00 to 40.00
Eels From 10.00 to 30.00
Shad From to
Lamprey a a From 10.00 to 25.00

Sea lamprey From to

River lamprey From to

Brook lamprey From to
Grayling O O From 10.00 to 30.00
Fast water coarse fish, for example barbel, chub and dace ad ad From 10.00 to 30.00
Slow water coarse fish, for example roach, bream, pike ad ad From 10.00 to 50.00
Minor species, for example bullhead, minnows, stone loach ad ad From 5.00 to 15.00

4.2 Will the pass operate all year, or is it intended to operate during shorter periods that coincide with the

relevant species’ movement patterns?
All year
Shorter periods []

If a shorter period, name the species groups (as named above) and state the periods when the pass will operate for them.

Species

Months of year

5 River discharge and water levels

5.1 Annualriver discharge

Fill in the table below to provide a summary of the annual discharge, in cubic metres per second (m?/s) to two decimal places, for
the percentile exceedance values shown (see the guidance notes).

Percentile exceedance value Annual discharge (m?/s)
5 3.51

10 2.62

50 1.15

90 0.62

95 0.53

ADF (Annual Daily Mean Flow) 1.47

FP 002 Version 1, September 2010
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Form FP 002: Application for fish pass approval

5 River discharge and water levels, continued

5.2 Range of river discharge the pass is expected to operate over

Percentile exceedance m3/s
Lowest flow Q 95 0.53
Highest flow Q 10 2.62

5.3 River water levels, above ordnance datum (mAOD), corresponding with the flows identified in 5.2

Upstream level

Downstream level

Estimated or measured?

How were they estimated
or measured?

Lowest flow

4.37

2.93

Measured

Measured

Measured

Measured

Highest flow 4.87 3.43

5.4 Is the fish pass for eel only?
Yes [] Go to section 7.
No Go to section 6.

6 Description of fish pass, operating flows, and intended operating periods

Please include plans and sectional elevations of all relevant parts of the pass and adjacent structures (see the guidance under
‘Documents you need to provide’ in the guidance notes).

6.1 Type of fish pass

‘ Rock ramp

6.2 Description of the fish pass

The proposal is for a 29 m long, 5% slope rock ramp with a 3.54 m base width and 1-in-1 side slopes (0.67 m wide side slopes on
each side which then grade into 1-in-40 sloped earth/rip-rap infill). There would be 29 rows of perturbation boulders, max 3 boulders
per row with 1 m lateral and longitudinal spacing between centres (0.5 m perturbation boulder diameter). All boulder tops will be
submerged by Q10. Water depth: 0.17 m at Q95, 0.67 m at Q10. Average velocity: 1.00 m/s at Q95, 1.32 m/s at Q10.

6.3 Explain why you plan to have the pass at the location you propose, and any factors that restrict where the
pass can be located

Please read the Site Constraints document. The weir provides support to the masonry wingwalls which act as retaining walls for
residential properties on the true left and right banks. Landowners do not want to remove the weir or remove the wingwalls. A raw
sewer crosses over the River Lark at Turf Lock. There is limited space bankside to construct a technical pass, bypass channel or
easement. The option has been selected based on stakeholder engagement including Breheny Civils and the EA.

6.4 How is the pass location and operation designed to make sure that fish are attracted to the fish pass across
the intended river discharge operating range?

Percentile River discharge Pass discharge Augmentation flow, Total attraction flow as %
exceedance value (m3/s) (m3/s) if any (m3/s) of river discharge

5 3.51 3.51 100.00

10 2.62 2.62 100.00

50 1.15 1.15 100.00

90 0.62 0.62 100.00

95 0.53 0.53 100.00

6.5 Describe how the operation of any nearby water-control structures may affect the performance of the pass

A flood alleviation scheme (The Cut-off Channel) ~2.5 km upstream of Turf Lock may reduce flows at Turf Lock for flows >Q10. This
will not affect the performance of the rock ramp between Q95-Q10. There are abstractions between Turf Lock and the gauge at
Temple. These abstractions do not operate continuously and therefore have not been taken into account in the flow values provided
in the NFPP application but are reflected in river level information. Please see Site Constraints document for further information.

FP 002 Version 1, September 2010 page 4 of 8





Form FP 002: Application for fish pass approval

6 Description of fish pass, operating flows, and intended operating periods, continued

6.6 Does the fish pass include a pool pass?
Yes []
No Go to 6.9.

6.7 Describe how the pool pass will operate to allow fish to pass upstream, including the changing hydraulic
conditions within it over the range of river discharge when the pass is expected to operate

6.8 Summarise the operating conditions at the limits of operation in the following table

Length and Average Average Maximum Minimum Minimum Maximum
width (metres) | minimum maximum head head power power
depth at depth at difference difference density density
lowest river highest river at lowest at highest (watts per (watts per
discharge discharge river river cubic metre) cubic metre)
(metres) (metres) discharge discharge
(metres) (metres)
1st pool
(upstream)
2nd pool
nn
Tailwater

6.9 Does the fish pass include a baffle pass?
Yes []
No O Goto6.13.

6.10 Describe how the baffle pass will operate to allow fish to pass upstream, including the changing hydraulic
conditions within it over the range of river discharge when the pass is expected to operate

6.11 Give details of the operating conditions at the river discharge limits the baffle pass will operate at

Flight 1 Flight 2 Flight 3 Flight 4

Upstream pass slope invert elevation (metres above ordnance datum)

Upstream pass hydraulic invert elevation (metres above ordnance datum)

Downstream pass slope invert elevation (metres above ordnance datum)

Downstream pass hydraulic invert elevation (metres above ordnance datum)

Head difference of slope (metres)

Length of slope (metres)

Slope (as a percentage gradient)

Minimum hydraulic head (Ha) on top baffle (metres)

Minimum hydraulic head (Ha) on tail baffle (metres)

Maximum hydraulic head (Ha) on top baffle (metres)

Maximum hydraulic head (Ha) on tail baffle (metres)

Mean velocity (metres per second) at minimum pass flow

Mean velocity (metres per second) at maximum pass flow

FP 002 Version 1, September 2010 page 5 of 8





Form FP 002: Application for fish pass approval

6 Description of fish pass, operating flows, and intended operating periods, continued

6.12 Are resting pools needed?
Yes [ ] Give details of the operating conditions in the table below.
No [0 Goto7.1.

Length and Average Average Maximum Minimum Minimum Maximum
width (metres) | minimum maximum equivalent equivalent power power
depth at depth at head difference | head difference | density density
lowest river highest river at lowest at highest (watts per (watts per
discharge discharge river river cubic metre) cubic metre)
(metres) (metres) discharge discharge
(metres) (metres)
1st pool
(upstream)
2nd pool
nn

6.13 For combined passes and passes other than pool passes or baffle passes, provide a description of the
proposal, as in 6.7 to 6.12

The proposal is for a 29 m long, 5% slope rock ramp with a 3.54 m base width and 1-in-1 side slopes (0.67 m wide side slopes on
each side which then grade into 1-in-40 sloped earth/rip-rap infill). There would be 29 rows of perturbation boulders, max 5 boulders
per row with 1 m lateral and longitudinal spacing between centres (0.5 m perturbation boulder diameter). All boulder tops will be
submerged by Q10. Water depth: 0.17 m at Q95, 0.67 m at Q10. Average velocity: 1.00 m/s at Q95, 1.32 m/s at Q10.

7 Eel passes

Are the passes specifically designed for eels?
Yes [ Fillin the rest of this section 7.

No Go to section 8.

7.1 Type of eel pass

7.2 Description of eel pass

7.3 s the eel pass pump fed?

Yes [] Give the following details.

No [J Goto 7.4.

Pump capacity at the target head level

\ | litres per minute

How will the pump be powered (for example, mains electricity, battery, solar power, wind power, or other)?
\ |

How is water fed into the head of the pass and any flow-splitting arrangements?
\ |

With this application enclose drawings of the pump installation to show the pump in relation to the channel and the eel pass, any
screening or protection from debris, and the facilities for cleaning and maintenance.
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Form FP 002: Application for fish pass approval

7 Eel passes, continued

7.4 Explain why you plan to have the eel pass at the location you propose, and any factors that restrict where the
pass can be

7.5 Describe how nearby water-control structures may in any way affect the operation of the eel pass

7.6 In the table below, provide a summary of the operating conditions at the river discharge limits the eel pass
will operate at

Flight 1 Flight 2

Upstream pass invert elevation (metres above ordnance datum)

Downstream pass invert elevation (metres above ordnance datum)

Head difference (in metres)

Length (in metres)

Slope (as a percentage gradient)

8 Monitoring and maintenance
All applicants must fill in this section.

8.1 Describe any proposals you have for monitoring the hydraulic and biological performance of the fish pass

There are no plans to monitor the hydraulic and biological performance of the fish pass.

8.2 Describe the procedures that you will have in place to maintain the structure and mechanisms of the pass

The proposed design includes 1-in-40 outer side slopes so that the rock ramp can be accessed by foot from a gate on the true right
bank. The perturbation boulder tops will all be submerged by Q10 to enable self-clearing of debris. Maintenance regimes are to be
determined through local operational teams who are located on-site and will be based on experience operating the site over time,
beginning with monthly visits.
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Form FP 002: Application for fish pass approval

9 Supporting documents

With this application you need to provide the documents listed
below. Tick the relevant boxes to confirm that you are
enclosing the documents.

A map or plan of the proposed site and relevant
structures (1:10,000 or other scale if more appropriate)

An annual river discharge hydrograph

Detailed engineering drawings of the existing
obstruction and the proposed design for the
fish pass

List the reference numbers of the drawings including any
revision numbers and date of revision.

100_3259_Turf Lock OD-100
100_3259_Turf Lock OD-101
100_3259_Turf Lock OD-102
100_3259_Turf Lock OD-103

If you are providing any other documents to support this
application, list them here.

Turf Lock Constraints and Site Information (6 pages)
FDC River Lark at Turf Lock

Are you enclosing any separate sheets you used to provide
extra information to answer questions?

Yes [1 How many?
\

No O

We can only grant Fish Pass Approval if you provide all the
documents we need. If this is not possible, but the rest of the
form is filled in properly, we will decide whether this proposal
is compatible with approved status. You can then give us the
relevant documents when you have them.

For Environment Agency use only
Date received (DD/MM/YYYY)

Our reference number

Environment Agency region and area
Region
\

Crystal
Mark

19663

Clarity approved by |
Plain English Campaign

Account Manager

Area

FP 002 Version 1, September 2010
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Supplementary Information: Turf Lock Rock Ramp NFPP application

Background
This NFPP application is for the mitigation of Turf Lock on the River Lark near Mildenhall (Suffolk)

The River Lark upstream of Mildenhall has the potential to support rare and valuable chalk stream
species. In fact, there are only ~200 chalk streams like this in the world. The River Lark has been
identified as a flagship river for The Chalk Stream Restoration Project (https://www.riverlark.org.uk/)
which may initiate improvements to habitat and ecological status of the River Lark through restoring
sustainable abstraction, reducing point and diffuse sources of pollution, enhancing riverine and
riparian habitat, and removing/mitigating barriers to migratory species. The Environment Agency (EA)
has previously identified two major barriers along the River Lark that inhibit the free movement of
migratory fish species along its course; Turf Lock (NGR: TL 70850 74249) and Gas Pool Sluice (TL 71032
74250) (Figure 1.1).

Turf Lock - Gas Pool Sluice

Figure 1-1 Location of Turf Lock and Gas Pool Sluice on the River Lark near Mildenhall, Suffolk. Source: Crown copyright and
database rights 2020 Ordnance Survey

Fishtek were asked to develop a concept and outline design of a rock ramp for the site, building on an
earlier options appraisal by Atkins and stakeholder engagement by the Environment Agency. Initially
Fishtek designed a 2.5% sloped 58 m long rock ramp (Figure 1.2).



https://www.riverlark.org.uk/
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Figure 1-2 Initial rock ramp concept for Turf Lock

Following discussions with Breheny Civil Engineering, the Environment Agency (Chris Bell and James
Brokenshire-Dyke), Anglian Water and other stakeholders, it was decided that if the rock ramp could
be made steeper and shorter, this would save significantly on construction cost, material use, and
carbon emissions in addition to significantly easing buildability and reducing construction risk (i.e.
wingwall collapse). As such, a steeper (5% slope, 29 m length) rock ramp was developed to outline
design and this is what is being presented as part of the NFPP application.

The structure

A site visit was conducted by Fishtek Consulting on the 15th November 2022. Photographs were
collected of Turf Lock (Figure 1-3). The river is fairly constrained around the location of Turf Lock. A
public footpath runs along the true right bank top of the River Lark upstream of Turf Lock. Residential
properties and gardens border both bank tops of the River Lark upstream of Turf Lock, and residential
properties border downstream on the true left side. A sewer pipe crosses the River Lark at the
upstream masonry wingwalls of Turf Lock. Owing to the steepness of the upstream channel, the zone
of impoundment extends only a few metres upstream of Turf Lock with the channel between Turf
Lock and Mill Street Bridge being relatively shallow (0.15 m) and moderately fast flowing. The flow on
the day of survey estimated to be ~Qgo based on the upstream flow gauge (River Lark at Temple). The
combined structural head of Turf lock was estimated to be ~1.46 m from the upstream crest to the
river bed level downstream of Turf Lock. A description of the various elements of Turf Lock is provided
in Figure 1-4.
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Figure 1-3 Photograph of upstream end of Turf Lock captured from the downstream true right bank on 15/11/2022.
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Figure 1-4 Schematic representation of Turf Lock. Source: VBA asset condition inspection report (2019)





Ownership of the structure and banks

James Brokenshire-Dyke from the Environment Agency has confirmed that the Environment Agency
own the structure (Turf Lock weir). The left bank is owned by the house on the left bank. The right
bank is owned by a management company.

The owners of No.4 cottage, whose garden backs onto the left bank of the structure, are against the
removal of Turf Lock (one option that was considered) or the removal of just the wingwall on the true
right bank. They also did not want the Environment Agency in their garden to move the raw sewage
pipe. The Environment Agency would require their permission as riparian owners in order to do any
work at the weir.

Flows

Flow data presented in the NFPP application form are data scaled from the flow gauge on the River
Lark at Temple (https://nrfa.ceh.ac.uk/data/station/info/33014.html).

The catchment area at Temple gauge is 272 km?2.
Qos at Temple = 0.46 m3/s. Quo at Temple = 2.26 m3/s.

The catchment area upstream of Turf Lock is 315.17 km?2.
If the gauged flows at Temple are scaled to the catchment size upstream of Turf Lock, then Qgs at Turf
Lock =0.53 m3/s and Q1o at Turf Lock = 2.62 m3/s.

However, there are abstractions between Turf Lock and the gauge at Temple.
Abstractions
There are abstractions between Turf Lock and the gauge at Temple.

- Licence 6/33/37/*S/0363/R01 can abstract from TL 74166 73646 and operate from 1st
November to 31st March inclusive and abstract up to 107 m3/hr or 0.0297 m3/s. This licence is unlikely
to affect Qqs flows because of the time of year that it can operate over.

- Licence 6/33/37/*S/0420/R01 can abstract from TL 7352 7099, TL 7320 7272 and TL 7394
7369 and can operate from April to October inclusive abstracting up to 0.0202 m3/s. This licence is
very likely to affect (reduce) Qqs flows because of the time of year that it can operate over.

- Licence AN/033/0037/029 can abstract from TL 71836 74080 and can abstract from a 100 mm
gravity fed pipe all year round. The abstraction rate is unspecified in the licence. A gravity fed pipe will
vary in its discharge based on material, length and slope. If we assume it is a plastic pipe with 1 m
length and 0.1 slope then abstraction rate would be 0.029 m3/s.

If both of the summer operating abstractions are deducted from the scaled Qgs value we end up with
a Qgs value of 0.48 m3/s. If we deduct the winter abstraction of 0.03m3/s from the scaled Q1o value
we end up with a Qo value of 2.59 m3/s.

All river levels presented in the NFPP application form and the outline design reflect the levels with
the abstraction taking place as described above.



https://nrfa.ceh.ac.uk/data/station/info/33014.html



Other considerations

The structure is listed on Suffolk County Council ‘Heritage at Risk’ register, Suffolk County
Council want the Environment Agency to liaise with English Heritage and do a listing screening
if we were to demolish part of the structure, Suffolk County Council have said that they would
not support it without approval by English Heritage. MNL 456 - Mildenhall Turf Lock; New
Lock; River Lark - Suffolk Heritage Explorer.

Anglian Water raw sewage pipe crosses the River Lark across the structure and would need
moving if we demolished part of the structure. No.4’s garden would be part of the
construction site and this is something they do not want or support. There is a huge cost to
moving the pipe which now serves several hundred homes and would need tankering during
construction, would have a significant carbon footprint.

This is an extremely constrained site, access will be along river from a site compound D/S of
the structure.

No.4 is located with 5m of structure any design and method of construction needs to consider
the historic structure.

There is no room to bypass structure due to developments next to the structure.

Structure is constrained and the area around is liable to flood. The 1980’s shelter housing
development on the true right bank is built in flood plain, and the mitigation option cannot
increase flood risk to these properties.

Although not evident in the NFPD database, sea trout have been observed in the River Lark
near to Turf Lock (James Brokenshire-Dyke pers. comms).

There is a future focus on restoring the catchment and sustainable abstraction.




https://heritage.suffolk.gov.uk/Monument/MSF14114

https://heritage.suffolk.gov.uk/Monument/MSF14114
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