
Broad Oak Reservoir. 
Environmental Mitigation, Sarre Penn Diversion. 

General Background. 
1. Broad Oak is a proposed South East Water reservoir site near Canterbury which is included with 

the adopted South East Water (SEW) Water Resource Management Plan (WRMP) for 2010 and 
2014 (the "Reservoir"). The main impacts associated with the proposed reservoir include the 
loss, damage and disturbance of sensitive and valuable habitats (including the West Blean and 
Thornden Woods (SSSI)), habitat fragmentation, and impacts to legally protected or notable 
species of fauna. The proposed environmental mitigation outlined in the Jacobs Stage 1a and 1b1 
reports outlines an overall environmental concept plan for successful delivery of the reservoir 
and the associated mitigation that is required by and has been endorsed by both the 
Environment Agency ("EA") and Natural England ("NE"), alongside the approval of the WRMP as 
a whole by the Secretary of State. 

2. The purpose of this document is to outline the key concepts behind the habitat mitigation 
associated with the key watercourse being affected by the proposals that have been included as 
part of the Reservoir concept, adopted in the WR MP14.  Figure 1 provides an illustration of the 
typical features SEW and its consultees will expect to see in this channel e.g. mature 
overhanging trees helping to regulate water temperature, exposed roots (above and below 
water), woody material in the channel, acceptable gradient, variation in flow and physical 
feature providing a wide range of habitats for plants, invertebrates, fish, birds and others. 

 

Figure 1.  Small woodland stream: physical habitat diversity influenced by riparean woodland 

1 See Appendix 9 and 10 of SEW Written Representation REP2-099. 
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This document will concentrate on: 

• Sarre Penn watercourse diversion and riparian corridor. 
• Woodland planting related to the Sarre Penn Diversion, resulting river corridor and, fish pass 

area. 
• Aquatic ecology and fish. 

 

Stream Diversion, Woodland Planting and Connectivity Mitigation. 

Stream Planting 
3. In the South East River Basin Management Plan, produced as a requirement of the Water 

Environment (Water Framework Directive) (England and Wales) Regulations 2003 (the WFD), the 
Sarre Penn is defined as a heavily modified watercourse that, in its lower reaches, mainly serves 
a drainage and water resources (agricultural abstraction) function.  However, in its upper 
reaches, above Calcott, much of the channel has re-naturalised and shows many features of an 
un-modified (natural) waterbody. In addition, the EA fish monitoring programme has shown that 
there are brown trout in the Sarre Penn and some of them undergo metamorphosis as they 
become sea trout, a form of brown trout that migrates out to sea for a year or more before 
returning to spawn in freshwater. EA monitoring has also shown that there are eels in the 
stream, as well as, a healthy range of other coarse fish that also move up and down river 
systems. 

4. Delivery of the WFD requires the EA and in the case of the Broad Oak Reservoir, South East 
Water, to protect waterbodies from adverse impacts or, if those impacts are unavoidable, to 
require mitigation so that the potential (ecological, chemical and morphological) status of the 
waterbody is not affected (often referred to as ‘No Deterioration’) and any plans to improve the 
potential of the waterbody can still be implemented. 

5. With respect to migratory fish, the Salmon and Freshwater Fisheries Act (SAFFA) 1975 requires 
developers “to make and maintain fish passes . . . where in any waters frequented by . . .  
migratory trout . . . a new dam is constructed . . . so as to create . . . any other obstruction to the 
passage of . . . migratory trout”. In addition, the fish pass for migratory trout must be of such 
form and dimensions as the EA “may approve as part of the structure of, or in connection with, 
the dam or obstruction, and shall thereafter maintain it in an efficient state”. 

6. The Eels (England and Wales) Regulations 2009 ("Eel Regulations") also require the free passage 
of eels in inland waters.  Where new dams block watercourses, it is an offence not to install an 
eel pass, if one is required, and to fail to operate it in accordance with any directions that the EA 
might make. 

7. As part of a future planning application for the delivery of the WRMP approved Reservoir, South 
East Water will be required to design and construct a high quality stream diversion channel to 
compensate for the loss of the Sarre Penn under the footprint of the Reservoir and to maintain 
hydrological continuity, hydro-ecological habitats (including physical and chemical conditions), 
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robust functioning ecosystems and the aquatic and riparian biodiversity of the diverted river's 
stream corridor.  Ideally, planning gain will be delivered and the outcome would be a 
replacement stream corridor of even greater value. 

8. On the basis, therefore, of the WFD Regulations, SAFFA and the Eels Regulations, together with 
the requirements associated with the Reservoir planning application, South East Water is 
required to construct a high quality stream diversion together with a fully functioning fish pass 
on the Sarre Penn at the Reservoir site and operate it as directed by the EA.  For the reasons set 
out in the expert SOCG submitted at Deadline 4 SEW believe the RCP will prevent delivery of the 
required stream diversion and natural fish pass. 

Tree Planting and Connectivity 
9. Tree planting is a key requirement of the Reservoir to mitigate for lost habitat, to re-connect 

existing woodland blocks and prevent fragmentation of woodland within the wider landscape. 
This mitigation is part of the wider environmental mitigation which creates areas of woodland, 
meadow and wetlands for the Reservoir as well as providing physical habitat structure, shading 
and a source of coarse woody debris to the river diversion and fish pass to ensure that the WFD 
status of the Sarre Penn does not deteriorate and that the fish pass is compliant with relevant 
fisheries legislation. The woodland also provides a screening function for reservoir structures 
such as the dam wall and treatment works and to improve the overall amenity and the human 
wellbeing and educational value of the site. 

10. SEW has a statutory requirement for woodland planting due to the landscape scale changes 
imposed by the inundation of the area and as part of its duty to deliver a scheme that is 
compliant with the WFD and relevant fisheries legislation. As a result SEW will have a duty to 

• Replace inundated trees and hedgerows. 
• Ensure that remaining habitat features are not fragmented and provide a link and function 

with the wider landscape, which is best achieved through an integrated mature high canopy 
woodland. 

• Provide a replacement riparian and riverine corridor which is of at least equal ecological 
value to that currently supported by the Sarre Penn (which currently flows beneath a 
mature tree canopy characterised by mature alder, oak and willow).  

11. The objectives set out in the [Jacobs stage 1a and 1b reports]2 to satisfy landscape and visual 
mitigation are: 

• To avoid visually dominant elements within open landscape and establish strategically place 
screen planting. 

• Conserve and reinforce the strategic habitat network to reflect the areas position on the 
edge of the Blean. 

2 See Appendix 9 and 10 of SEW's WR REP2-099. 
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• To link the ancient woodland resource in the north with smaller blocks of planting in the 
south. 

• To conserve and reinforce traditional hedgerow and shelterbelt patters close to the Broad 
Oak settlement. 

• Strategically placed woodland and shelter belts to intercept undesirable local and long 
views. 

• Planting and management strategy to align with terrestrial ecology, geomorphology and 
aquatic ecology. 

• To create a sustainable landscape requiring minimal intervention to achieve design 
objectives. 

• Use of appropriate native local species of local provenance. 

12. As such, it is clear that the provision of large uninterrupted blocks of woodland that can be 
allowed to develop to become a complex ecologically rich mature woodland provides a cost-
effective and sustainable multifunctional solutions for both ecological, as well as, landscape and 
visual impacts from the Reservoir (in addition to providing a wide range of ecosystem services 
such as flood risk reduction, carbon sequestration, soil protection, a resource for human 
wellness and education). 

 

An overview of the existing Sarre Penn riparian corridor within the 
reservoir project area 
 

13. The Sarre Penn upstream of Mayton Lane bridge (approximately 500m upstream of the dam 
crest), was observed by Jacob’s during a geomorphology audit carried out in 2015 (reported on 
in its Stage 1a document and Appendix C of the Stage 1b Jacobs document)  to have a 
meandering planform, with evidence of actively eroding meanders. Further downstream of the 
bridge, the river was assessed to become more stable, with a uniform cross-section and 
straighter planform. Within the river corridor, a low flow channel was observed throughout the 
majority of the river, particularly across the shallower depositional features. The river typically 
got wider and deeper as it progressed downstream from Tyler Hill to Vale Farm. The river banks 
ranged from gently sloping to vertical (typically eroding) banks, ranging in height between 0.3 
and 2m.  

14. The river channel was noted to be predominantly lined with dense to semi-open scrub and trees 
that overhang and densely shade the channel. Erosional as well as depositional features are 
common within the channel, and as a result flow diversity is varied. There is a gravel substrate 
throughout, ranging in size from medium to coarse gravel with some cobbles, with siltation 
confined to river margins and pools. 

15. Woody debris is a feature within the channel, with large branches and even some live trees 
growing within the channel area. This provides refuge areas for fish and invertebrates as well as 
an increase in flow diversity, which extends the range of species which may exploit the varied 
current velocities according to habitat preference. Additionally, mature trees which line the 
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banks – especially in the upper reaches of the surveyed area, and their exposed roots form part 
of the bankside structure – providing not only refuge and habitat areas for river fauna but 
physical stabilisation of the banks which may otherwise be prone to collapse under spate 
conditions. 

16. The lower sections of the surveyed area become more uniform, and lack a riparian zone or field 
buffer strips in places. 

17. In the WFD classification tables, the Sarre Penn catchment is classified as ‘High’ for 
invertebrates. [Data from EA provided to Jacobs and reported in its Stage 1a document) a 
diverse range of invertebrate fauna within the Sarre Penn. Habitat quality indices such as Lotic 
Invertebrate Flow Evaluation (LIFE) and Biological Monitoring Working Party (BMWP)1  support 
this statement. BWMP indices are designed to detect the impacts of organic pollution. For the 
Sarre Penn data, a BWMP total score of 78 was found, which is indicative of good quality habitat 
conditions but with some evidence of slight anthropogenic impacts. 

18. According to EA data for the river (as reported in the Jacobs Stage 1a document), the LIFE index 
score was 7, which would be assigned to flow group III. This is indicative of intermediate flows 
according to LIFE indices. The EA data also revealed a large number of specimens from the family 
Glossosomatidae, or cased caddis. The Glossosomatidae  family contains two genera, 
Glossosoma  and Agapetus . They are generally encountered in clean fast flowing rivers and are 
absent from still and polluted waters. 

19. During the survey reported by Jacobs3, few in river macrophytes were identified. The dominant 
cover was blanketweed (Cladophora sp ) especially in the upper reaches where there was dense 
shading from riparian trees. EA data was not available for the reach in question. Bank vegetation 
species consisted of trees and shrubs of ash, blackthorn, elder, oak and field maple. 
Undergrowth species varied from common nettle, lesser celandine, ferns, wood anemone, dog’s 
mercury and ivy in densely shaded areas, to nettle and bramble in the lower reaches where tree 
cover is sparser.  

20. A recent fish survey was carried out by the EA in May 2015 at two sites within the specified 
survey area. The first site was at Tyler Wood (TR1545861237) and the second at Brookside 
(TR1623861913). Both sites revealed brown trout, European eel and bullhead. Smoltifying brown 
trout were also found and indicate that these individuals are changing form in readiness for 
downstream migration. This is important in the context of catchment connectivity and the 
retention of such within the scheme plans. It is thought that connectivity (in an upstream 
direction) from the sea to the Sarre Penn is currently impeded in a number of places 
downstream of the Reservoir boundary, and these obstructions (usually weirs or tidal gates) are 
outside the scheme area and the scope of the study. 

21. Habitat requirements of brown trout and bullhead are similar in that medium to coarse gravel 
substrate is necessary for at least one of their life stages. Coarse substrates with large stones 

3 In its Stage 1a and 1b Report? 
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appear essential for bullhead breeding and medium to coarse gravel for trout spawning. 
Shallow, stony riffles are utilised by juvenile bullhead, whereas sheltered sections created by 
woody debris, tree roots, leaf litter, macrophyte cover or large stones, are preferred by adult 
fish, at least during daylight. Adult trout utilise large pools as refuges and when low flow 
conditions affect a river, they can survive for long periods within a pool, provided it has sufficient 
shading to ensure temperatures remain cool enough (below around 20°C) and to provide cover 
from predators. In times of high flows, all age classes are likely to require slack-water refuges. 

22. From the [brief walkover survey carried out by Jacobs (reported in its Stage 1a and 1b reports), 
evidence from examining substrate suitability for spawning, coupled with these fish sightings 
would indicate that the river is potentially used by a wide age-range of brown trout. As such this 
is a valuable habitat for salmonid populations in the area. 

23. The presence of a variety of protected and notable species has been recorded within 1km of the 
Reservoir footprint, although given the limited diversity of habitats recorded within the area 
likely to be affected by the Reservoir the potential presence of many of these species can be 
discounted due to the unsuitability of the on-site habitats. However, hedgerows, woodland, 
mature trees, buildings, riparian and arable habitats do have the potential to support a variety of 
protected or notable species including bats, great crested newts, dormice, reptiles, breeding 
farmland birds, water voles, invertebrates and brown hare. 

 

What do we mean by a diversion of the Sarre Penn and the creation of a naturally functioning 
riparian corridor? 
24. The objective of the Sarre Penn diversion and the creation of a riparian corridor are to recreate a 

like for like river diversion that at least supports the full range of the current associated habitats 
whilst meeting the requirements of the WFD and associated fisheries legislation. This will involve 
the creation of a semi – natural wet woodland, mature high canopy tree line along the riparian 
corridor to provide shading and wider areas of associated habitat. The aim of the mitigation will 
be to provide a new river system which performs in the same manner for all of its ecological 
components to ensure that the system does not deteriorate in WFD terms and in terms of the 
physical, biological and chemical characteristics that are critical for the associated flora and 
fauna. Such a channel has the ability to self-regulate in terms of inputs of nutrients, woody 
debris and other physical features that contribute to habitat diversity, temperature regulation 
from shading and adjust itself naturally.   

25. The riparian corridor is the zone that contains both the stream channel and the associated 
floodplain elements.  It is a hydromorphological quality element, as described in the WFD. 

26. The Sarre Penn riparian corridor needs trees for a number of reasons, some of which include the 
following. 

i. Trees and other riparian vegetation help to shade rivers.  This is of great benefit, particularly 
given current climate change scenarios, as shading helps to keep rivers cool.  Although 
some species of fish are relatively tolerant of wide temperature variations 
(eurythermal), stenothermal species such as salmonids (including brown and sea trout) 

TN03 SARRE PENN TECHNICAL NOTE FINAL I1 080916.DOC [10-6725610-1/334927-2] 6 

 



are especially sensitive to increases (diurnal or longer term) in water temperature.  
Warmer water contains less dissolved oxygen (DO) than cold water. All lifestages of 
salmonids require high levels of DO.  Temperature also affects swimming performance.  
Aerobic swimming increases with temperature up to a maximum and then declines 
with any further increases in temperature (Wooton, 1991).    

The EA has confirmed significant concerns about the impact of any lack of shade over 
and around the fish pass (see Appendix 17 of SEW's WR REP2-099).  The proposed pass 
is relatively long (compared to other fish passes in the country) and the structure needs 
to benefit from shade otherwise it will heat up and, effectively, become a thermal (and 
deoxygenated) barrier to the passage of fish in the Sarre Penn. 

ii.            Trees are an important source of fine, coarse and large woody material (WM) for rivers.  
This externally [to the channel] generated organic matter contributes to the overall 
productivity of river systems and is the main source of detritus for benthic invertebrates 
and other detritivores.  [Many workers have remarked on the quantity of organic 
material that enters a channel (e.g. from overhanging canopy) consumed by fish in river 
systems.  In headwater streams, this material is one the most important food sources 
(Welcomme, 1985).  There are numerous biodiversity, flood risk and climate change 
mitigation reasons why rivers need to contain WM.   

iii.          “Trees” must not be taken to mean a monoculture of a single species.  A range of species 
including alder, willow, oak and possibly others are all important to ensure that the 
riparian corridor is suitably bio-diverse and provides as wide a range of habitats for 
other species as possible. 

27. The Sarre Penn diversion must deliver a naturally functioning corridor which links and operates 
within the wider landscape. A key element of this will be the uninterrupted development and 
function of both aquatic and terrestrial vegetation  e.g. mature connecting canopy will provide a 
corridor for the passage of dormouse.  A river corridor without regular arboreal connectivity will 
act as a barrier to this legally protected species that has a typical home range of 50m. 

28. Consequently, this is best achieved if the Sarre Penn diversion forms part of an integrated 
component of the wider planned and uninterrupted broad leaved  semi-natural high canopy 
woodland associated with the Reservoir.  Tree species will reflect the local area with a mix of 
species such as pedunculate oak, field maple, ash, crack willow, grey willow and alder. A well-
established shrub layer will be created through the selection of species such as Hawthorne, 
hazel, elder and dogwood.  Although a modified channel, it needs to represent (as closely as 
possible) a semi-natural watercourse in terms of its hydro-ecological functioning.   

 

Mature Trees, the River Diversion and Fish Pass and WFD Deliverability. 
29. When planting trees along a river corridor, it is important that the correct species mix is selected 

that will both complement the existing local species mix and provide physical and biological 
function within the river corridor.  

30. Trees within the proposed river corridor will have to be tolerant to a soil which is heavy in clay 
and prone to being water logged. Tree species which thrive in these conditions are referred to as 
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‘wet woodland species’. These areas are normally colonised by species such as willow, birch and 
alder as they are all more tolerant to colonising in boggy, nutrient poor conditions. Woodland of 
this type has a different structure to that described in the wider high canopy broadleaf planting 
technical note. 

31. Wet woodland is an extremely rich invertebrate habitat, supporting a very large number of 
species many of which are now rare in Britain. There have been considerable losses of wet 
woodland habitats in Britain in the last century, mainly due to clearance, drainage and lowering 
of water tables.  

32. Management in such areas is highly likely to result in damage to the soils and lower plants from 
vehicle movements through wet ground, creation of erosion features such as ruts as well as very 
difficult access in wet and vegetated habitats.  The approach proposed by SEW is for a ‘hands-
off’ self-regulated form of management as the woodland establishes and matures with all of the 
natural features that will evolve. 

33. The number of invertebrates associated with alder, birch and willows, is quite extensive and an 
important reason for why wet woodland is a key component of a well-functioning river corridor 
and this is an anticipated outcome from the maturing woodland associated with the riparian 
corridor proposed by SEW. Key target riparian tree species such as alder are long lived and grow 
to a size and form that provides a range of key ecological niches both on the fold plain as well as 
on the river bank and even within the channel (e.g. submerged and floating roots). Mature 
alders are important for many invertebrates, such as some of the rare craneflies which require 
shady conditions. Long term management of alders (where necessary) is best achieved through 
pollarding of single trees rather than groups and in particular instead of coppicing which can 
lead to rotting. Aging trees also provide woody debris and hinged or fallen limbs (including semi-
submerged fallen deadwood) need to be left in situ as key habitat features. 

34. Conversely, regular management of woodland, for example through coppicing, thinning, crown 
reduction and in particular the loss of or preventing the establishment of mature trees will 
prevent the effective establishment of a sustainable and fully optimal wet woodland. Coppicing 
periods (e.g. 5 years) are too short to allow sufficient regrowth to maximise biodiversity and 
hydro ecological opportunities along the riparian corridor. The loss or absence of a transition 
from surrounding mature drier woodland into wet woodland associated with the Sarre Penn 
corridor is seen as an obvious weakness, missed opportunity and flaw in any future mitigation 
South East Water could provide for the  Reservoir. Structural diversity provides a transient 
successional stage between the river channel, open wetland areas and drier woodland areas and 
creating a mosaic of habitats provide optimal opportunities for biodiversity and this could be 
fully delivered if any of the alternatives suggested by the South East Water in its Written 
Representation see Part G of REP2-099.  The provision of this habitat must be regarded as a 
critical aspect of the deliverability of the stream diversion and functioning of the fish pass over 
its length, required by the WFP.   

35. With respect to long-term management, not all marginal vegetation should be cut in any one 
year, as it is important to achieve a balance between overhanging vegetation that will provide 
shade and leaf litter and open water that is not shaded. As shading of water bodies is a 
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requirement of many species, the should be no wholesale clearance of streamside trees. Many 
caddis fly larvae feed on dead leaves in shaded pools and streams.  

36. Disturbance of bankside vegetation should be avoided wherever possible. However, if clearance 
of vegetation is necessary, it should be done in small sections to avoid loss of host plants or 
populations of invertebrates. 

37. By planting and establishing a mature high canopy woodland around the channel the likelihood 
of a positive contribution of woody debris to the channel is likely. Woody debris is of key 
importance for a number of reasons that are set out below. 

1. Stabilises river banks and beds 
Large woody material (LWM) (e.g. fallen trees, branches can be seen as the ‘backbone’ of 
the watercourse; its presence can help protect a stream from the erosion of beds and banks 
by resisting and deflecting flows. It also assists with the trapping and retention of sediments, 
organic matter and Fine Woody Material (FWM) (e.g. leaf litter) & Coarse Woody Material 
(CWM) (e.g. smaller branches, twigs, debris jams etc). 
 

2. Increases floodwater storage 
Woody material helps regulate the energy of running water by decreasing the velocity.  Thus 
the ‘travel time’ of water across the catchment is increased. 
 

3. Provides habitat for fish.LWM helps provide shelter from high velocity flows, shade, feeding, 
spawning and nursery sites, territory markers for migratory fish and refuges from predators. 
Research in the USA found that pools created by logs and branches provide over 50% of the 
salmonid spawning and rearing habitats in small streams. 
 

4. Creates niche habitats 
LWM adds complexity to the channel and helps to create new sediment pathways resulting 
in a range of habitats including chutes, pools, submerged and exposed sediment bars all of 
which, in turn, influence water temperature and additional micro-habitats for a wide range 
of aquatic plants and animals. 
 

5. Provides space and food for colonisation 
CWM and LWM provide a prolific range of surfaces including splits and hollows, in which 
algae, microbes and invertebrates can colonise. These tiny organisms are crucial as they 
make up the base of the aquatic food chain and provide food -directly and indirectly- for all 
the creatures associated with the watercourse including mayflies, stoneflies, caddis, crayfish, 
trout, dippers and otters. 
 

6. Supports invertebrate life cycles 
Research carried out in the UK identified 147 invertebrate species strongly associated with 
CWM (Godfrey, 2003). These include the UK Priority Biodiversity Action Plan (BAP) species 
cranefly Lipsothrix nobilis & L. nigristigma, the nationally scarce hoverfly Chalcosyrphus 
eunotus, and the rare lowland riffle beetle Macronychus quadrituberculatus all of which 
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have a larval stage developing in CWM. Many aquatic invertebrates have a terrestrial adult 
stage. Woody material that protrudes out of the water helps dragonflies and “river flies” like 
mayflies, stoneflies and caddis species to emerge from the larval to the adult stage of their 
life cycle. 
 

7. Provides cover and perches 
Insects, birds, amphibians, reptiles and mammals all use CWM and LWM as foraging, resting 
and lookout sites. 
 

8. Improves water quality 
One of the main functions performed by all forms of woody material is the removal of fine 
silt from the system by creating silt ’benches’ immediately upstream. This allows 
oxygenation of deposited silts, thus improving water quality. This process also helps to 
prevent gravels from becoming silted over. 
 

9. Assists re-colonisation 
Scour pools formed by woody material can be very important for watercourses that are 
prone to low flows or drying out completely. Animals living in these pools provide a reservoir 
of species that migrate and colonise the rest of the watercourse when flows increase. CWM 
also helps to protect species from the adverse effects of freezing or drying out. 
 

10. Stores carbon 
All forms of woody material helps to store carbon in the long-term, thus mitigating the 
effects of climate change. 

These significant benefits and elements of the required functioning riparian corridor would not be 
deliverable under the RCP and the highly managed low level alternative riparian vegetation 
associated with its easement. 

In terms of providing a satisfactory functioning fluvial system that can sustain the local fish 
population, it is critical that the following aspects are taken into account: 

• Suitable design of the channel gradient and cross section, including fish pass structures (that 
in time will include exposed/submerged mature tree roots to ensure that suitable attraction 
flows and flow regime are created that will support high water quality, transport of fine 
sediments through the channel, promote the upstream and downstream passage of fish, 
and create physical diversity (e.g. micro-habitats) across a range of different life stages. 

• Prevention of accelerated stream bank erosion through maximising bank stability so that 
channel width and depths and maintained and bankside cover is maintained and gravel 
deposits and vegetation are not smothered by vegetation; 

• Provision of increased physical structural diversity through mature trees including 
submerged roots, overhanging canopies, submerged limbs and woody debris; 

• Maintaining water temperature and avoiding thermal barriers best achieved through 
adequate shading (most optimally from mature overhanging canopies) and minimal gaps in 
canopy coverage (but avoiding full tunnel vegetation); 
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• Maintaining and the promotion of high water quality including oxygenation that is 
influenced by temperature (lower oxygen with higher temperatures). 

The Environment Agency has documented its absolute requirement for a functioning riparian 
corridor that meets the requirements of the WFD.  In addition, in order for it to permit the operation 
of the proposed fish pass, and to maintain legal compliance with the SAFFA and the Eels Regulations, 
the pass must be effective and have no barriers to passage.  This includes thermal and water quality 
effects, which, as discussed, are best managed, within the context of the WFD required semi-natural 
features proposed, and delivered through the provision of the landscape scale mature high canopy 
woodland mitigation endorsed as part of the WRMP. 

The current geomorphological studies show a 1:200 gradient for the fish pass. South East Water has 
modelled and demonstrated that it is possible to re-create the same geomorphological function with 
a 1:400 gradient (taking up less land and reducing interaction with the RCP). To then put 
obstructions or limits on how this can be delivered it is likely to mean SEW cannot ensure no 
deterioration of this section of the Sarre Penn in WFD terms or comply with the associated fisheries 
legislation. 

Conclusions 

It is clear that whilst the alternative proposals put forward by National Grid in the Mott MacDonald 
Report (see Appendix F of REP3-019) will retain an ecological corridor, this is an over simplification of 
the requirements for mitigation to allow the Reservoir to come forward.  South East Water’s 
Reservoir proposals that integrate the required protection of the Sarre Penn habitat and has been 
agreed through consultation, use of baseline survey data, published research outcomes, best 
practice principals and case study evidence.  It has been endorsed by key regulators and 
Government through the approval of the Water Resource Management Plan by the Secretary of 
State.  It provides a solution for the diverted Sarre Penn that is compliant with the Water Framework 
Directive and enables the EA to permit the operation of the proposed fish pass with respect to the 
legal duties of the EA and South East Water as Statutory Undertaker associated with SAFFA and Eel 
Regulations.   

Alternatives4 to the RCP route have been provided to National Grid that enable the full mitigation 
and habitat protection required for presented by the South East Water to deliver the Reservoir 
alongside the RCP. 

In summary, it is the considered opinion of South East Water and its consultants that, on this basis, 
one of the alternative solution that enables the Sarre Penn mitigation to be delivered as set out by 
SEW needs to be adopted by National Grid allow both the Reservoir and the RCP to come forward. 
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