
APPENDIX C
Site Visit Notes
Windermere and River Leven

Minutes of Site Visit

	Project No:
	Date of meeting:
	Time of meeting:

	APEM 412321
	7th Feb 2013
	14:30 – 16:00

	Place of meeting:
	

	Lake District Visitor Centre; Brockhole, Windermere LA23 1LJ
	

	Goal of meeting: :

	To visit Newby Bridge weir, gauging station, and fish pass on the River Leven 

To identify structures (e.g. weirs) on the River Leven

To identify sensitive fisheries locations on the River Leven

To visit four sites on the River Leven at which cross-section surveys were carried out in 2004

	Issued by:
	Date:


	Liz Gunn
	22nd March 2013

	Version:
	Status:

	0.1
	Draft

	Attendees :

All sites
	

	EA:
	David Hall (DH), Graeme McKee (GM) and Dave Spiby (DS)

	UU:
	Lizzie Quarmby (LQ)

	Hydrologic
	Laura Keith (LK)

	APEM:
	Hannah Austin (HA), Liz Gunn (LG)


1. Background 

United Utilities (UU) abstracts from Windermere for the purpose of public water supply, and is a critical part of UU’s Integrated Resource Zone. Windermere is listed as a potential site for drought permits (DPs) within its current Drought Plan.

Abstraction of water from Windermere is subject to a daily maximum of 205Ml/d, which is only permitted when the rate of flow in the River Leven is greater than 273Ml/d during May-September and 136Ml/d between October-April. Abstraction is also subject to a rolling annual licence, which limits abstraction from Windermere to 36,505.1 million litres in any period of 12 consecutive months. 

There are two levels of potential DP at Windermere, which are expected to be applied sequentially:

· Scenario 1: Reduce hands-off flow conditions to a minimum of 95 Ml/d and relax 12-month rolling abstraction licence limit 

· Scenario 2: In addition to the conditions in Scenario 1, permit drawdown of lake level (up to a maximum of 0.5 m below weir crest)

Windermere was subject to DP applications in 2003 and 2010. In the former case, powers were granted yet not implemented, whereas in 2010 UU withdrew the application following significant rainfall. However, the 2010 drought application brought a number of objections and highlighted the need to refresh the impact assessment studies, in particular with regards socio-economic impacts on lake users. 

APEM (water quality and ecology), with assistance from Black and Veatch (socio-economics, aesthetics and landscape) and Hydro-Logic (lake level and exposure, river flows, depths and velocities, river structures) have been appointed by UU to update the previous drought permit environmental assessment for Windermere and the River Leven.

The main scope of the study is to:

· Update previous the environmental assessment with updated and new data for both drought permit scenarios, particularly from the 2010 drought, and ensure that any existing aspects are still current and fit for purpose.

· Significantly update the socio-economic impacts element of the assessment to include the potential impacts on tourism, lake users etc

· Consider mitigation measures in greater detail and in liaison with stakeholders, particularly relating to lake users and the options for use of the fish sluices/waterbank (and the relative balance of impacts)

The ecological assessments for the River Leven will be based on assessment of potential changes in in-river physical habitat (wetted width and perimeter, depth, velocity etc.) with flow. Such changes will be predicted based on hydraulic relationships at river cross-sections. Four cross-sections were surveyed in 2004 as part of the previous study (although no velocity data were collected). However, there has since been some significant flooding in the catchment in 2009.  A site visit was needed to determine if the existing cross-section surveys were still representative of the river channel. A site visit was also needed to identify river structures and potentially ecologically sensitive sites on the river.

Table 1 Locations of 2004 cross-section surveys

	Ref.
	NGR
	Location Description
	Purpose

	1
	SD 36699 86394
	D/S Newby Bridge
	Sensitive fish spawning area and near EA macroinvertebrate sampling location. Just D/S of Windermere.

	2
	SD 35546 85467
	U/S Backbarrow
	Near EA macroinvertebrate sampling location

	3
	SD 35602 84521
	D/S Backbarrow
	Near EA macroinvertebrate sampling location

	4
	SD 34701 83891
	U/S Low Wood Bridge
	Near EA macroinvertebrate sampling location. Just upstream of tidal limit.


2. Summary 

The stretch of the River Leven immediately downstream of Newby Bridge weir and fish sluice is a very good location for salmon and sea trout spawning, having the highest concentration of redds of the entire River Leven.

The weir at Newby Bridge was originally constructed in the 1930s and was raised in 1972 to impound more water.

LQ noted that DP Scenario 2 (drawing down of lake beneath weir crest level) has only ever happened once before (during 1995/96 drought).  It is not expected to happen again even if a repeat of the 1995/96 event occurs due to the integration of United Utilities’ grid.  It would only be expected to be used in a drought more severe than 1995/96.

If the lake was drawn down under proposed drought permit Scenario 2, then the fish sluice could be opened to release water to the River Leven.

The fish sluice (SD 36862 86432) opens horizontally rather than vertically and is situated on the right hand bank at Newby Bridge weir. The weir is curved with two sill levels, and there is a flood sluice further downstream on the left hand bank to allow extra water to be released from Windermere during periods of high flow.

There is an agreed operating practice for the fish sluice between UU and the EA and other stakeholders. The EA operate the fish sluice manually based on professional judgement.

One of the EA’s concerns regarding drawdown of the Windermere lake level under a DP would be the potential for loss of connectivity between the lake and Troutbeck; one of its tributaries. DS noted that it would probably not be possible to assess whether such a loss of connectivity would occur in advance of any drawdown (because the depth of any channel connecting Troutbeck and the lower lake level would not be known). Instead it was suggested that rather than attempting to assess this in advance, this site should be included in the “During DP” monitoring plan for the Windermere DP, to identify any problems of stranded fish or ecological distress (to trigger mitigation measures), and obtain photographic evidence of any effects.

It was noted that the prevailing wind can have a big effect on the amount of flow spilling over Newby Bridge weir, to the extent of increasing spill if it is blowing in a downstream direction, or even stopping spill altogether if it is blowing in an upstream direction. This effect may also affect lake levels at the upstream vs. downstream ends of the lake.

There is also a problem with gravel transport past Newby Bridge weir – gravels tend not to be deposited on the optimal spawning area just downstream of the weir due to the low energy and shallow gradient of the river at this point, instead they are transported downstream via the flood sluice, thus bypassing the spawning area. This has caused problems with gravel depletion in the past, but the EA added gravel to this reach in the early 2000s and since then the gravels appear relatively stable and now provide good spawning habitat for both Atlantic salmon and sea trout.

Release of freshets via the fish sluice during a drought permit would not be preferred by the EA, unless there were problems with low dissolved oxygen downstream on the River Leven, or perhaps to improve connectivity between riffles and pools in the event of very low flows.

The EA considered the following to be key risks in terms of impacts on fish (and in particular Atlantic salmon and sea trout) in the event of a Windermere DP:

· Spawning habitat (particularly the area just downstream of Newby Bridge weir

· Juvenile habitat in the upper reaches of the River Leven

· Connectivity throughout the River Leven

Other locations visited

The sill of Ainsworth Dam has been damaged and needs to be repaired.

There is a hydro-electric power (HEP) scheme just upstream of Low Wood Bridge (2 x 19m Archimedes screws).  The scheme is generally fish friendly but may delay migration as fish can travel up wrong “arm” of the river (up the old mill race to the HEP scheme rather than up the main River Leven.

The EA noted that it will be necessary to contact Chris Slater (Fisheries Association) prior to accessing the river to carry out any surveys.

3. Proposed surveys and sampling  

Cross section survey locations (2004):

DS suggested keeping the original four cross-section survey locations, but re-surveying them (based on the fact that the river morphology has changed significantly since 2004, mainly due to flooding in 2009). DS also suggested adding an additional location closer to Newby Bridge weir (to capture potential impacts on spawning areas / newly emerging fish).

Leven 1 (d/s Newby Bridge) – this original survey location is downstream of the optimal spawning area, near the outfall of flood sluice.  It could still be useful for assessment of potential impacts on juvenile fish.

Leven 2 – (u/s Backbarrow) – would still be a good site to survey for the purposes of the current DP assessment.

Leven 3 (d/s Backbarrow) – still not a bad site in terms of habitat, but access may be more difficult than in 2004.

Leven 4 (u/s Low Wood Bridge) – the river morphology has changed significantly here since the 2009 flooding.

4. Site photographs
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	1. Newby Bridge weir with fish sluice just visible in the foreground, looking downstream towards the flood relief channel and flood sluice on the far left hand bank. The main River Leven is on the right of the vegetated island.
	2. Fish sluice from above
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	3. Newby Bridge weir under higher flows, looking downstream.
	4. Newby Bridge weir under higher flows, looking downstream. 
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	5. Newby Bridge gauging station from right hand bank.
	6. Ainsworth Dam and fish pass, looking upstream.
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	7. Right hand side (looking d/s) of Ainsworth Dam and fish pass.
	8. Damage to Ainsworth Dam.
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	9. Damage to Ainsworth Dam with off-take to timeshare complex just visible in the background.  
	10. Damage to Ainsworth Dam.

	[image: image11.jpg]



	[image: image12.jpg]




	11. Damage to Ainsworth Dam with off-take to timeshare complex just visible in the background.  
	12. EA Fisheries site u/s Backbarrow (d/s Ainsworth Dam)
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	13. Return from timeshare complex near Ainsworth Dam.
	14. HEP
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	15. HEP looking upstream
	16. HEP looking upstream 
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	17. Low Wood Bridge 
	18. EA fisheries site just upstream of Low Wood Bridge on left hand bank, with return from HEP scheme just visible in the top right of the photograph.
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	19. River Leven downstream of Low Wood Bridge 
	20. Looking upstream from Low Wood Bridge, main river Leven top left, return from HEP top right.  
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	21. Return from HEP upstream Low Wood Bridge 
	22. Return from HEP upstream Low Wood Bridge
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	23. Newby Bridge gauging station 
	24. Newby Bridge gauging station
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	25 Newby Bridge gauging station looking upstream.
	26. Newby Bridge gauging station looking downstream. 
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	27. Newby Bridge gauging station upstream gauge.
	28. Newby Bridge gauging station downstream gauge.

	
	

	
	

	
	

	
	


[image: image29.png]


