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The importance of flexibility in fish passage and river diversion 

design for WFD  

 

Introduction 
1. This document provides a response to clarify elements with respect to the Applicant's 

response to points raised by the ExA in the second written questions, particularly through 
the following two questions. 

 
2. Question 2.3.21  

In the context of the [South East Water] SEW proposals and the Mott MacDonald alternative 
solutions for the Sarre Penn realignment, for both the 32.5 and 36m AOD reservoir concept 
designs, how could a future design accommodate issues with the hydromorphological 
quality elements identified by the EA [REP3-039, Sarre Penn realignment design principles, 
Sarre Penn realignment]? In other words, how much flexibility would be likely to remain 
when the effect of the proposed overhead line is included in the consideration of issues 
relating to these matters?  

 
3. Question 2.3.23 

In the context of the SEW proposals and the Mott MacDonald alternative solutions for the 
Sarre Penn realignment, for both the 32.5 and 36m AOD reservoir concept designs, how 
could a future design accommodate variation in the factors that could affect the design 
identified by the EA? Again, in other words, how much flexibility would be likely to remain 
when the effect of the proposed overhead line is included in the consideration of issues 
relating to these matters [REP3-039, Sarre Penn realignment design principles, reservoir fish 
pass]?  

 
4. These questions were addressed to the Applicant, not SEW. The Applicant responded to this 

question within REP4-018 at Deadline 4 and the topic was further explored in the ISH on 28th 
September through Agenda item 2.6: 

 
How restrictions on flexibility on the detailed reservoir design, in terms of water levels 
between 32.5 and 36m AOD, would be likely to result in serious detriment to SEW’s ability to 
perform its statutory functions [SoCG 1.1.3a et al]. 

 
5. This document directly supports the oral submission provided by SEW for Agenda item 2.6 in 

the ISH on 28th September. The specific challenges of fish passage through a river diversion 
at this site was mentioned but not drawn out of the oral presentation through allocated 
questioning. SEW feels this information remains pertinent and may help to provide the ExA 
with clarity over the constraints and objectives associated with any successful fish pass 
design and in relation to the comments from the Applicant on the same. 

 
6. This document also aims to support and build on previous representations, to clarify 

restrictions on flexibility particularly through exploration of fish passage requirements of the 
river diversion. Previous or concurrent representations on the wider general topic of WFD 
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requirements (and those of SaFFA1,Water Resources Act and Eels Regulations) and river 
diversion design criteria are provided in: 

 REP4-054 Technical Note 3 – Sarre Penn Diversion; 

 REP4-076 SEW – Appendix 9 for Written Representation – Jacobs Stage 1a Report, Appendix 
D: Geomorphological Assessment;  

 REP2-140 – Appendix 10 to WR – Jacobs Stage 1b report; and 

 the SEW response to the Applicant's answer to Questions 2.2.21 and 2.2.23 provided within 
the written summaries of oral presentation for the ISH on 28th September for Deadline 5. 

Engineered fish pass designs are not an option here  
 

7. This section describes how the river diversion and fish pass need to be a naturalistic river 
and why those engineered solutions on offer elsewhere and those proposed by Mott 
Macdonald (REP4-018 and REP4-014 Questions 2.3.21 and 2.3.23) are not suitable or 
permitted for the Reservoir site. 

 
8. Creating a fish passage on existing structures includes a range of design options in the UK, of 

which we have plenty of experience, including engineered substantial structures, easements, 
more naturalised solutions such as bypass channels and weir removals.  The suggestions 
made by Motts (in REP4-018) and their link to the Jacobs Stage 1a report (REP4-073) are 
acknowledged as viable fish pass designs for a standard situation at an existing structure 
that may, in those circumstances, gain approval through WFD objectives where that 
structure must be retained. They are not, however, relevant or acceptable for the Reservoir 
site.  

 
9. The Sarre Penn is not targeted for WFD status improvement through the removal of any 

existing structures impassable to fish as there are no such structures in this reach. The 
reason for the river diversion is the removal of the existing Sarre Penn to construct the 
Reservoir. To achieve a successful river diversion it must mimic, or replace, the ecosystem 
currently present in the Sarre Penn. The WFD overriding objective here is to replace the 
Sarre Penn with a river that provides the same ecological function and the same or improved 
ecological status as the existing Sarre Penn. The installation of an engineered fish pass (or 
channel) would not achieve this basic requirement of a like-for-like replacement. This 
understanding is reinforced through the Environment Agency's response to the ExA second 
written questions (REP3-039) and in particular through their statement ‘The realignment 
must be designed and built so that, with respect to these elements, it is at least as good, if 
not better, than the existing course of the Sarre Penn’. 

 
10. Engineered solutions at an existing structure that acts to obstruct fish passage are usually 

secondary options where removal of the structure is not possible due to its existing purpose 
(such as navigation or drinking water abstraction).  The Environment Agency are unlikely, 
given these criteria, to approve the installation of a new structure in the river diversion that 
does not exist in the current Sarre Penn as it would not support the maintenance or 
improvement of ecological status. 

 
11. To reinforce the importance of avoiding engineered solutions, it is useful to point out that 

not only are fish passes being created on retained existing structures, there is a strong drive 
by the Environment Agency, Defra and the Rivers Trusts to actively remove structures where 
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they can across the UK to achieve improvement of WFD status, including those where fish 
passes were previously constructed. There are some good examples from the south east 
here to illustrate the importance placed on re-naturalising rivers and streams to achieve 
WFD objectives.  

 
A. A large weir at Buxted Park (Figure 1) was removed through the objectives of the WFD to 

improve ecological status and funded by the Defra River Improvement Fund2.   
B. Simply the removal of Fletching Weir3 was sufficient to raise the WFD ecological status of 

the River Ouse (Sussex) from ‘moderate’ up to ‘good’ with no other actions to improve 
habitat or conditions. The weir removal itself created conditions suitable for the river habitat 
to return to its best condition within just two years. 

 

     
Figure 1: Photos before (left) and after (right) weir removal at Buxted Park (River Ouse, Sussex) to achieve WFD 
objectives. 

Flexibility is needed to accommodate project circumstances unique in the 

UK 
12. The Broad Oak project and its required river diversion require a novel and potentially 

innovative approach and is therefore one that inherently requires flexibility to permit the 
management of future uncertainties in design. It is a replacement for existing stream 
conditions and tied to flexibility in the design and construction of a reservoir at the same 
time. The river diversion must be the same as the existing Sarre Penn, whilst also 
acknowledging the diversion occupies a more elevated position up the valley sides. The 
elevated position means the gradient locally will need to be greater than the existing Sarre 
Penn to cover the specific 13m vertical drop from the dam down to the confluence with the 
Sarre Penn. 

Constraints on flexibility in the absence of RCP 
13. Designing a naturalistic river channel suitable for fish passage has many facets that always 

require much iteration in design. Such iterations may easily arise from pressure through the 
Environment Agency and their National Fish Pass Panel requirements to gain authorisation. 
Key conditions to meet include suitable gradients, flow, water depths, habitat variation 
(pools, riffles, tree root systems), shading, cover, water velocity and its variation, number 
and placement of resting places, and all within the correct flow periods for the species 
concerned. This project also includes the novel design of a perched channel to mitigate the 
loss of the existing channel, with each of these factors further influenced by other 
constraints such as depth and availability of clay base, extent of dam footprint, cost 
associated with cutting more or less of the hillside to place the river channel, and design and 

                                                           
2 More about this project can be seen at http://www.oart.org.uk/our-work/projects/restoration-projects/middle-ouse-restoration-of-
physical-habitats-morph/buxted-park 
3 Achieved through the aims of the Middle Ouse Restoration of Physical Habitats projects; http://www.oart.org.uk/our-
work/projects/restoration-projects/middle-ouse-restoration-of-physical-habitats-morph 
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constraints on the upstream section of river diversion and secondary dam that will influence 
the starting point for, and flow entering, the fish passage channel section.  

 
14. One realistic scenario is if the Environment Agency does not support, for example, the 

proposed gradient for the fish pass section and/or river diversion as a whole. The fish pass 
section of the river diversion is currently at a gradient above the appropriate levels within 
the Environment Agency guidance for fish passage4 (although deemed suitable for 
geomorphological processes such as sediment mobility) and if the Environment Agency were 
to require a shallower gradient, the river diversion and fish passage section could be much 
longer than currently proposed, but to extend this within the footprint available (between 
the dam, SEW land boundary, hillside and the Water Treatment works) would require 
considerable space (indicative limited available space illustrated on an early drawing REP2-
160 and within REP2-140). Lengthening would be through the addition of meanders and 
would aim to maximise use of the space available.  

 
15. Any fish pass design criterion can be challenged and changed through the design process 

and on top of these fish pass design constraints, there are also the added complications of 
other reservoir design requirements, such as the dam and bund footprint, other required 
mitigation measures, access routes and timescales for construction, which are all subject to 
their own design flexibility. 

Constraints on flexibility with RCP intrusion 
16. With this backdrop, it is clear to see the added physical intrusion of the RCP pylons and 

overhead lines within the SEW land boundary, and the rights which accompany them will not 
only make the existing concept design fish pass and river diversion untenable but  also 
prevent any development of  the design that may require greater use of the SEW land 
holding to achieve WFD objectives for the river diversion (SEW's Deadline 5 submission 
includes plans showing impact of compulsory acquisition rights).  

 
17. The Applicants’ responses to Questions 2.3.21 and 2.3.23 propose arbitrary distances 

between the pylon and obstructions on the opposite bank and deem those to be suitable 
distances for the creation of a fish pass, but have neglected to incorporate space or 
allowance for: 

 

 construction plant and safe positioning of excavation equipment associated with 
working near pylons and overhead lines; 

 any changes in relative position or structure of the fish pass channel design within 
the cutting and in relation to any upstream and downstream design changes within 
the channel ; or  

 adaptation in the area around the enforced restriction near PC9 and PC10 positions 
currently proposed (stipulating that the channel must be fitted through that narrow 
strip regardless of other features that emerge upstream or downstream as the 
design develops).  

 
18. There remains an assumption by the Applicant that the 10m wide corridor shown on the 

drawings provided is a set corridor rather than a concept guide to what could be possible. 
The Applicant's responses also stipulate velocities in the pass will not be affected by the RCP 
but confirm this is related to gradient, which has implications already discussed in this note.  

                                                           
4 Pages 162 to 163 of the Environment Agency Fish Pass Manual v2.2 Nov 2010; the Sarre Penn flow is much less than 20m3/s and is in a 
lowland catchment, suggesting gradients for fish passage would be best between 0.1% and 0.3%. 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/298053/geho0910btbp-e-e.pdf 
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19. The Applicant's response to 2.3.23 states that, for the 36mAOD reservoir,  ‘the channel 

would need to be realigned to avoid the current interaction shown for the 1:50 fish pass 
gradient’ and states ‘should this gradient alter, the starting level and location of the fish pass 
may change thus again altering the interaction [with PC10]’.  

 
20. Despite this acknowledgement of interaction and despite the above description of why 

engineered solutions will not be accepted at this site, the Applicant still affirms that the 
‘Mott MacDonald Report (within Appendix F of National Grid Doc 8.2.1) has identified 
technically feasible solutions to address this interaction’, whereas in the absence of those 
unsuitable engineered solutions, the interactions and effects of the interaction would in fact 
remain. Furthermore, alteration of the implemented design to meet objectives after 
construction to allow a response driven by monitoring the effectiveness of the river 
diversion and fish pass, would also be constrained by such fixed items and rights imposed by 
the RCP within the SEW land boundary. These factors may therefore limit the scope to 
provide a suitable design for approval by statutory authorities. 

Summary 
21. Constraints imposed by the proposed RCP alignment are such that existing risks attached to 

delivering a river diversion and fish pass that is approvable  and compliant with WFD, SaFFA, 
Water Resources Act and Eels Regulations are significantly increased by any overlap with the 
Broad Oak reservoir footprint and, in places already restricted in space, the SEW land 
holding.  


