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Project Summary 

 

Colne Water was the archetypal river of a northern, mill town baring all of the hallmarks its industrial 

past. In the hills above the town of Colne, the river’s headwaters run over limestone through upland 

sheep farmed land, through parkland before reaching this urban centre. Diffuse pollutants and 

misconnections poured into a highly modified channel disconnected by old mill weirs. Through the 

delivery of this CRF funded project, the RRT and its partners have fully connected the river right 

through the town connecting sea to source. River habitats have been improved, detrimental 

livestock impacts diminished and the wider public drawn to the re-naturalisation of their local river 

and towards changing lifestyle habitats. 

 

Map of the ‘Colne Water’ project area within the Ribble Catchment 

Following an application to The Catchment Restoration Fund (CRF) funds were awarded to the Ribble 

Rivers Trust to boost the status of failing water bodies under Water Framework Directive (WFD). 

Colne Water was previously failing to reach Good Ecological Potential for fish.  This provided the 

basis for RRTs proposed improvements and its principle aim is to redress moderate and poor 

waterbodies in the Ribble catchment. Working alongside its partners, the RRT had identified the 

principle “reasons for failure” and sought to make the necessary practical changes. The main focus 

of the project over the course of the last three years have been the extensive civil works on the main 

channel through the town centre. This provided a unique opportunity to garner local attention 

towards the river and create positivity around a long neglected part of Colne’s heritage. An extensive 

fish telemetry project was also completed around the works with the outcomes set to be shared on 

an international scientific platform in summer, 2015. 
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1.0 Project Background 

The Ribble Rivers Trust is an environmental charity first initiated by 

group of concerned angler volunteers who delivered practical river 

improvement projects from 1997. Traditionally, its involvement 

focussed upon the improvement of rural watercourses to the benefit 

of local fish populations and worked with local farmers and 

landowners. Over time the organisation has subsumed more 

professional expertise through the development of strong academic 

links. 

The Colne Water project provided a continuation to the works 

delivered by RRT under the previous WFD “River Improvement Fund” 
(RIF) and the local Environment Agency project funding that had begun 

to address the poor habitat in the catchment. The failure of water 

courses to meet the necessary standards under the Water Framework 

Directive (WFD) provided a statutory driver for change. By coupling 

these factors, an opportunity was created to extend the RRT’s practical 
delivery. Recognising that much work was still to be done to redress 

the area’s WFD status, RRT has advanced its coverage and 
effectiveness in delivery. 

1.1 Catchment Restoration Fund 

The aim of the Catchment Restoration Fund project was to address 

“reasons for failure” or prevent deterioration in WFD water bodies to 
achieve GES.  The Environment Agency awarded funds from DEFRA to 

the Ribble Rivers Trust to deliver three projects over the course of 

2012 to 2015 to tackle key water resource issues across the Ribble 

catchment. The associated projects were entitled, ‘The Colne Water 
Catchment Restoration Project’, ‘Diffusing the Issue’ and ‘Limestone 
Ribble’. The projects were holistic and based on working with nature 

and local interests to address all issues, from habitat fragmentation, 

diffuse and point pollution to poor habitat in contribution to failing to 

meet WFD standards. Of the awarded funds, £696,200 were spent in 

delivering the Colne Water project. 

1.2 Brief History of the Colne area 

Colne Water is a watercourse formed by the meeting of the River 

Laneshaw and Wycoller Beck just upstream of Laneshawbridge from 

their sources on Emmott and Slate Pit Moors. The river runs in a 

westerly direction, before flowing through Colne town centre meeting 

Pendle Water at Lowerford and on to reach the River Calder below 

Burnley at Reedley Hallows. Colne Water is atypical of the Calder’s 
tributaries further to years of neglect owing to rapid industrial 

expansion during the nineteenth century, cotton industry boom. The 

rapid urbanisation during this period left the remnants of a highly 
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modified river that has lost its natural 

form and connectivity. 

Colne is a small, ancient market town 

with around 16,096 inhabitants (Pendle 

Borough Council, 2015) and a history 

that pre-dates Roman times. Originally 

an Iron Age fort, the settlement arose 

from Castercliff to the south of the 

current location during the 6th century 

BC and is the oldest settlement in the 

Pendle Borough. The actual town 

grew up at the top of the hill north of 

Colne Water around a church, St. 

Bartholomew’s, in the 12th century.  It 

was in the churchyard that the weekly 

market was held unofficially, without 

a Royal Charter.   

 
The hills around Colne and Trawden 

contain seams of coal which was 

mined for a time in the 14th and 18th 

century, however this small market 

town was to be shaped by the cotton 

and wool trade and eventual 

production of cotton itself. The 

completion of the main Leeds – 

Liverpool canal in 1816 and its 

connection to Foulridge, less than 2 

miles north of Colne, further 

increased trade routes.  Waterside, 

along Colne Water had 27 cotton mills at its peak in the 1900’s (the largest of which ran 2,400 

looms), with further mills located south of Colne Water and east towards Nelson.  Colne Water 

underwent heavy industrialisation throughout this period, with weirs and mill raceways isolating 

sections of the river.  

 

1.3 Colne Water Restoration: What did it set out to achieve? 

The objectives for Colne Water are shared by all CRF awarded areas within the Ribble catchment. 

These were to redress the reasons for failure under the WFD by improving natural hydrology, 

overgrazing pressures, riverine habitat and fish passage. To encourage a sustainable return to 

natural river processes the augmented channel in Colne town centre, barriers to fish migration and 

diffuse pollution sources above the town were all targeted. As a heavily modified water body the 

works were to contribute towards reaching good ecological potential with five local water bodies 

failing to reach Good Ecological Status.  

St Bartholomew’s Church near Colne, pictured in 1904  

(Ref http://www.churches-uk-

ireland.org/images/unknown/71.jpg) 

Spring Garden Mill, the last standing mill in Colne was 

demolished in 2014 (Ref 

http://www.summiteer.co.uk/Oct%202010/Colne/Spring

%20Garden%20Mill.jpg) 

 

http://www.churches-uk-ireland.org/images/unknown/71.jpg
http://www.churches-uk-ireland.org/images/unknown/71.jpg
http://www.summiteer.co.uk/Oct%202010/Colne/Spring%20Garden%20Mill.jpg
http://www.summiteer.co.uk/Oct%202010/Colne/Spring%20Garden%20Mill.jpg
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Changes to the original ‘Colne Water’ plan were necessary due to the delayed receipt of funds 

relaying on to the educational, practical delivery and monitoring elements of the project. Habitat 

improvements became the primary focus during the initial phases. Preliminary monitoring was 

prioritised below practical delivery outcomes and was re-established soon after. Monitoring of the 

impacts was to be achieved with the help of volunteers and academic researchers for the purposes 

of providing feedback in this report.   

As a secondary driver to the project, the 

exclusion of livestock from the head of the 

Colne Water was to reduce the number of 

pathogens directing entering water courses. 

This was to contribute towards reducing 

impacts upon local Bathing Waters.  

The Colne Water project also sought to 

achieve its aims through the delivery of 

physical off-channel works delivered in 

partnership with local communities and 

delivery organisations. By working with 

these groups the project was designed to 

raise public awareness and understanding 

of rivers. 

A programme of activities was derived: - 

 Tree planting  

 Fence lining 

 Walkover surveys 

 Invasive species removal 

 Local clean ups 

 Schools programme/education initiative 

 Monitoring and research  

 Weir removal 

 Fish easement 

 Educational presentations 

  

Direct faecal matter inputs and severe poaching  

leading to excessive sedimentation 
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1.4 Strategic Documents  

 

Ribble Rivers Trust’s Business Plan 

 

 

The RRT business plan recognises the importance of involving local people in the conservation and 

restoration of local rivers and streams and clearly sets out the commitment of RRT, to involving 

people in all stages of project delivery, including the planning and development of riverine 

restoration projects. 

The Water Framework Directive (Directive 2000/60/EC) is a European Union Directive which 

commits European Union member states to achieve good qualitative and quantitative status of all 

water bodies by 2027.  The Directive aims for good ecological status for all ground and surface 

waters.  It is designed to: 

 

 enhance the status and prevent further deterioration of aquatic ecosystems and associated 

wetlands which depend on the aquatic ecosystems 

 promote the sustainable use of water 

 reduce pollution of water, especially by ‘priority’ and ‘priority hazardous’ substances 

 ensure progressive reduction of groundwater pollution 

 

EU Bathing Water Directive (Directive 2006/7/EC) is a European Union Directive which commits 

European Union member states to reach sufficient microbiological standards for inland, coastal and 

transitional waters. The Directive’s aim is to increase the number of bathing waters achieving 
‘excellent’ or ‘good’ status. The purpose is to protect human health from the hazard posed by poor 
standards through the identification of such watercourses and their subsequent management.  

 

EU Eels Directive (Council Regulation No 1100/2007) is a European Union Directive which member 

states to protecting the common eel and attain management targets for the seaward migration of 

silver eels.  

 

EU Habitats Directive (Council Regulation No 92/443/EC) is a European Union Directive which 

commits European Union member states to protect specified habitats and rare species via the 

delivery of Biodiversity Action Plans. The plans identify local areas set out the local habitats siting 

aquatic species to be protected and known to be present locally that include otters, salmon, white 

clawed crayfish and brown trout.   

 

Identify

Restore

Sustain

Improved 
Rivers
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National Policy 

The Government’s Water White Paper – Water for Life makes clear 

that we must halt and reverse the damage we have done to water 

ecosystems, and ensure that they can continue to provide essential 

services to us and the natural environment more generally.  The 

White Paper highlights we have been damaging rivers and other 

water bodies in two ways.  We have been polluting them and we 

have been taking too much water out of them (over-abstraction).   

 

It proposes a new ‘catchment-based approach’ to water quality and 

diffuse pollution which includes working at a catchment level, 

making use of local networks, tapping into local enthusiasm and 

addressing local concerns.  Working at a catchment level enables all 

those with an interest to see how they can tackle water issues together, in a way that not only 

improves water quality but also delivers benefits to the whole area, including financial benefits. The 

CRF project demonstrated this approach, working at a local level and with local people to address 

local concerns. 

 

Forestry Commission ‘Woodlands for Water’ Plan states its aims to draw together existing scientific 
literature on how woodlands can help to improve water quality and management to attain ‘good 
ecological and chemical statuses under the WFD.  

 

1.5 Who was involved? 

Ribble Rivers Trust staff directly employed by the CRF project: - 

 John Milne, Project Officer 

 Adam Walmsley, Project Officer 

 Jack Spees, Director 

 Richard Atton, Volunteer Coordinator 

 Catherine Birtwistle, Office and Publicity Manager 

 Paul Peters, Assistant Fisheries Scientist 

 Gareth Jones, Scientific Officer 

 Hilary Salkeld, Invasive Species Removal Officer 

Representatives from academia, local authorities, governmental organisations, third sector 

organisations and local stakeholder groups all provided an input into informing or the undertaking of 

practical works as part of the project, to include: - 

 Dr Martyn Lucas, Professor at Durham University 

 Mike Forty, PhD Researcher at Durham University 

 Dr Holly Shiels, Professor at Manchester University 

 Karlina Ozolina, PhD Researcher at Manchester University 
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1.6 Funding the project 

 

The Colne Water project was developed and delivered over a period of three years and in that time, 

£783,802 was invested, with £696,200 awarded from the CRF via the Environment Agency (£115,200 

in the first year). CRF funding was awarded as three yearly payments. Owing to initial delays in the 

release of the awarded funds due to contractual matters, practical works were unable to commence 

until August 2012.  The knock-on effect led to bottlenecks in delivery up until these issues were 

resolved. 

Other contributions towards the value of the project included £40,814 from Bailey’s construction, 

£4,941 from the Woodland Trust and significant amounts of gift in kind from Durham University and 

our local volunteers. All reported values are as of February 2015. 

 

  

CRF

KRC

LEF

RRT Vols

Durham

Woodland Trust Hanson
Other

Project Funding
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2.0 Overall Achievements and impact 
 

The Colne Water project comprised four main activities aimed at improving river habitat connectivity 

and water quality, engaging the public to raise awareness of local issues and monitoring the impacts 

of these activities. A fifth activity was scheduled to restore natural hydrology however this was not 

carried forward further to preliminary survey results. 

1. ACTIVITIES 

Reconnecting Habitat: Previously, fish could 

not migrate beyond the town centre of Colne. 

Eight fish easements have been installed and 

one weir removed from Colne Water and its 

formative tributary, the River Laneshaw. Their 

removal enables migratory passage to all fish 

species from sea through to Laneshawbridge 

and up into Wycoller village, unlocking a 

further 44km of water.  

 

Rock ramp, Colne 1, 02/02/15 

Riparian habitat improvement: 6765m of 

fencing have been installed with 19916 trees 

planted extending over 15 hectares. The 

works now exclude livestock from entry in to 

water courses to protect and improves 

riparian habitat and reduce the faecal load 

directly entering water courses. Over 15 

hectares of new habitat were created in total. 

7 riparian habitat improvement schemes have 

been installed along Wycoller, Colne Water 

(by Ball Grove Park), Laneshaw, High Clough, 

High Laithe Farm, Knarrside on Shawhead 

Clough all situated above the town. 

Increasing public awareness: 7 events were 

delivered to local community groups with a 

total of over 100 people in attendance.  

Project reports were delivered to RRT 

members at 3 AGMs and via RRT’s annual 
newsletters. Publicity was generated through 

2 features in a local newspaper and RRT’s 
social media pages (Facebook, Twitter and 

YouTube). Interpretation boards were 

installed at two locations. 

 

Monitoring:  Twenty-two different sites were 

electrofished across the Colne sub-catchment 

over the course of the project. The abundance 

of Brown trout found during the surveys has 

been increased following the works delivered 

under this project.  

Two PhD studies are well underway using data 

that has been collected in collaboration with 

the RRT. One study assessed the movement of 

radio-tagged brown trout through fish 

easement works to establish they are being 

successfully used. The second study presents 

a link to water cooling effects further to tree 

planting. Further to associated lab-based 

experiments, a detrimental impact upon 

Brown trout physiology resulting from 

exposures to warm water temperatures was 

established. The observation has context 

relating to future climate change and 

mitigation measures. 

2. VOLUNTEERS 

136 volunteers have contributed 1304 hours 

of their time to aid the RRT in delivering the 

Colne Water project. Seven community events 

have removed litter from the river and 

removed invasive plant species from the 

banks. Additional volunteer help with 

completing ecological surveys, installing 
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fencing and water troughs for livestock, 

fencing and tree planting has contributed to 

delivery of the project. The tackling of invasive 

species latter contributed towards a 

catchment wide strategy that has 

incorporated 687 volunteers. 

 

 

General awareness of the river has been 

increased through publicity of the project, 

above activities and working with four local 

action groups.  It has also stimulated 

volunteer involvement from other areas, 

which we believe, adds to health drivers.   

3. TRAINING AND EDUCATION  

The delivery of community events has 

presented ways for locals to contribute 

toward improving their understanding of 

rivers and river processes whilst outlining the 

RRT’s naturalisation plans. Staff presentations 

have informed locals of the pending plans 

delivered under the CRF and drawn volunteer 

help towards the delivery of litter picks and 

taught of invasive plant removal techniques.  

Four schools participated on the trout in the 

classroom programme, educating over 100 

pupils in river ecology and environmental 

science.  

The exclusion of livestock from water courses 

bore an alternative source of drinking water 

through use of a novel technology. The repair 

and maintenance of pumped drinking water 

supplies has also helped to develop the skill 

set of three volunteer engineers. 

By linking up with Durham and Manchester 

Universities over PhD research topics, the 

main researchers have developed their field 

skills and knowledge. Additionally, 9 other 

students from other institutions have 

supported this and the RRT survey work to the 

same benefit. 

4. NEW STAFF  

One new full-time post was created to 

manage the Colne Water project and to co-

ordinate activities. A further part-time post 

was created to assist with the practical 

delivery and monitoring components of the 

project. 
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3.0 Evaluation Methodologies 

 

The Colne Water project had four main aims, to address excessive unnatural flow regimes, barriers 

to fish migration, reduce diffuse pollution and improve habitat quality. There were three elements to 

the evaluation process as to the impact of the works that were completed:- 

1. A survey of the local fish and invertebrates populations were carried out before and after 

the works, conducted by PhD student Mike Forty from Durham University and the RRT with 

the support of its volunteers. 

2. Collection of data and analysis by RRT staff (to include walkover surveys) in January 2015 as 

required by DEFRA. 

3. Collate engagement statistics and examine the impact upon those who participated upon 

events delivered through the Colne Water project by the end of March, 2015. 

Data was collected over the course of the Colne Water project in the following ways: - 

 Original grant bid documentation 

 Mapping project delivery in terms of physical works. 

 Fixed point photography before and after the works. 

 Volunteer sign-in sheets 

 Articles in the Ribble Rivers Trust newsletters 

 Interim project reports 

 Recording email enquiries and feedback 

 Active and passive monitoring of fish movements using radio tracking  

 Social media activity analysis i.e. Facebook, Twitter and YouTube 

 Ecological surveys of habitat, freshwater invertebrates and fish  

 Walkover surveys of river habitat features 

 

  

Mike Forty of Durham University radio tracking Brown trout upon Colne Water 
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The Colne Water project aimed to improve connectivity and riverine habitat quality, improve water 

quality by reducing diffuse pollution and prepare rivers and streams for the adverse effects expected 

to result from future climate change and rising temperatures.  This was achieved through the 

delivery of practical improvements that encompassed: woody debris installation, grip blocking, 

riparian tree planting, and fencing. These works were completed in mainly rural spaces to the 

benefit of wildlife, landowners and the general public. The scale of the practical works resulted in 

the RRT’s opting to monitor the ecological response through sub-samples of the works.  

 

4.0 Evaluation Results 

 

4.1 Achievements and Impact 

 

4.1.1 Improved Riverine Habitat for Wildlife and People 

The creation of over 15 hectares of riparian and woodland habitat throughout of the catchment’s 
head waters now reduces incidences of poaching, the direct transfer of faecal matter in to the water 

course from livestock and provides additional 

riparian cover and nutrient inputs to the benefit 

of aquatic organisms (see Appendices D, E, and 

F).  Their exclusion now protects six locations 

within the Colne catchment. The addition of trees 

and maturation of riparian vegetation within 

newly fenced off sections also buffers surface 

run-off. Where the land is acidic, buffer strips 

exact an immobilising effect upon heavy metals 

from the land to the water course.  The reduction 

in both faecal and heavy metal loads in the river 

not only benefits local ecology, but contribute 

towards attaining Bathing Water and Shellfish 

Directive standards further downriver too.  

Where livestock have been excluded and alternative drinking water provision has been necessary 

the installation of a novel solar powered solution has been completed. Five troughs have been 

installed in upon three farms within the project area. 

Macroinvertebrate (See Appendix B) and river walkover surveys (Appendix E) conducted post-works 

signify an early, positive response to the exclusion of livestock. Macronvertebrate species diversity 

and abundance was higher within habitat works along High Laithe beck, above Laneshawbridge. 

Similarly, the incidence of overland run-off and loss of sediments directly to water courses has been 

reduced compared to the pre-works conditions. The re-assessment of features surveyed in 2010 has 

positively changed following the exclusion of livestock and re-vegetation of bare soils at or close to 

the river bank. The results are consistent with parallel studies conducted on other CRF project areas 

recognising the early positive impacts of funded works. 

Habitat improvement scheme installed on 

Wycoller Beck.   
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The RRT also enlisted the help of 687 volunteers 

in 2014 to eradicate and survey invasive plants 

within the wider Calder catchment (to include 

Colne). These works have further extended into 

adjacent parts of the wider Calder catchment 

from local interest groups to reduce the chances 

of inter-catchment spread of detrimental plant 

species. Himalayan Balsam and Japanese 

Knotweed pose significant threats to bank 

stabilisation and riparian plant diversity along 

Colne Water and have been treated by the RRT 

Project Officer alongside RRT volunteers and 

action groups.    

 

4.1.2 Improved Habitat Connectivity for Migrating Fish 
 

A total of eight structures have been made more passable to fish migration along Colne Water 

(numbered in ascending order herein). Their adaptation follows the completion of easement works 

and channel re-alignments upon Colne Water (see Appendix Ai). The main focus of these works was 

upon the water course through the town centre and provided a visual spectacle to local people. It is 

now possible for fish to fully migrate to sea and back through the town up to Trawden Village along 

Trawden Water and through Wycoller on to Dove Stones Moor and also extends through the village 

of Laneshawbridge. The connection of Wycoller beck now connects a previously isolated, healthy 

population of trout to sea. This will be to the benefit of not just sea going trout, but eels and Atlantic 

salmon. Other species making smaller scale migrations throughout of their lifecycle will also benefit. 

Physical changes to barriers were captured, where possible, using fixed point photography over time 

(see below). The utility of the passes were monitored using a combination of telemetry techniques 

that enabled the researcher to observe passage way over the newly constructed easements (see 

Appendix F). The overall response in the early months following completion of the works has been 

very positive with tagged fish successfully ascending the new easements. Brown trout that were 

captured, tagged and displaced below the easements where found to successfully return to their 

original locations within short time frames. The observations elude to structures no longer posing 

significant barriers. This is significant because it enables the local fish population the full expanse to 

complete their migrations to spawn, feed or evade captured. In particular, the complete removal of 

the structure at Colne 3 proved 100% successful amongst tagged fish and represents the RRT’s 

preferred option in the absence of flood risk factors. 

Japanese Knotweed treatment by Colne Water. 
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  Construction work underway in developing the rock ramp at Colne 1 

    

Colne 1, before and after 

   

Colne 2, before and after removal 
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Colne 3, resting pool additions, before and after, 30/10/14 

    

Colne 3, rock/baffles, before and after, 30/10/14 

    

Colne 4 weir face baffle solution, before and after, 30/10/14. 
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Colne 5, a fish easement, before and after, 24/10/14 

  

Colne Water 5B, a pool and traverse fish easement, before and after, 09/05/13 

  

Colne 6A, rock ramp fish easement, before and after, 24/10/13 
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Weir removal from the Laneshaw; before and after, 6/11/13. 

 

Trout caught during fish rescues at Colne Water 1 (above left) and Colne Water 2 (above). 

During the course of the project the abundance of Brown trout has increased and on upward trend. 

Electrofishing sites along Colne Water were revisited annually and using volunteer help, the findings 

were made (see Appendix D). Some exceptional, adult Brown Trout and previously unknown 

populations of Brook Lamprey were discovered during the fish rescues that have supplemented 

engineering works at Colne 1, Ballgrove Park and below the town. These demonstrate the capacity 

of this river system to support a better fish population where good habitat and water quality 

prevails. 

Time lapse footage of the fish easement works on Colne Water 5B and 6A are available to view via 

the Ribble Rivers Trust Youtube channel at https://www.youtube.com/watch?v=tn1lir-dH5U and 

https://www.youtube.com/watch?v=Ne9RXu_L6N4  

  

 

 

 

 

 

 

https://www.youtube.com/watch?v=tn1lir-dH5U
https://www.youtube.com/watch?v=Ne9RXu_L6N4


 

 
20 

 

Posters published to invite residents to become involved with the project 

4.1.2 Increased Awareness of Local Rivers and Their Heritage 

 

The local community of Colne and the surrounding areas have been fully engaged during the 

consultation and delivery process. The RRT has teamed up with Pendle Environmental Group to 

remove Himalayan Balsam and Japanese Knotweed from Colne Water (and nearby Pendle Water) in 

June, 2013. With the Laneshawbridge Parish Council, the RRT facilitated a river clean up on the local 

section of Colne Water, Laneshawbridge (August, 2013) and also with the Friends of Ballgrove Park 

within the park during the same month. A catchment appraisal tour and consultation events were 

held in 2012 to garner support and outlay the plans for the project. The continued presence of 

engineers and survey teams has presented numerous informal encounters that have also engaged 

with the public. 

 

The next generation of river users were engaged through the ‘Trout in the Classroom’ initiative 

delivered as part of this project. Four primary schools within the Colne Water catchment have joined 

the programme for the past two years and provided positive feedback to renew their interest in the 

scheme. Not only did the scheme educate children in river ecology and their natural environment, 

but they took home a message of sustainable water use.  

4.1.3 Investment in Skills and Training Provision 

To deliver the monitoring aspects of the CRF, volunteers and staff have been trained in the delivery 

of electrofishing and invertebrate monitoring. The outcomes of these studies have also contributed 

to the RRT annual survey reports that have informed members and angling clubs in the behaviour, 

presence and whereabouts of local fish populations through targeted, academic led investigations. 

Students from Manchester and Durham Universities have benefitted from this assistance and via 

project funds through link-ups that enabled them to complete their research studies (at PhD level).  
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4.2 Who benefitted from the CRF project in Colne Water? 

4.2.1 Local Residents and Visitors 

The Colne Water project engaged with local residents in a variety of ways, including the attendance 

of public shows, river walks, a school programme and presentations. These opportunities have 

drawn local attention towards the need for improvement of Colne water and offering ways to 

improve.  

The locations of the civil works and the 

associated monitoring close to the town 

centre, next to public parks and pathways 

(e.g. the Ferndean way) has garnered public 

attention. An interpretation panel at Ball 

Grove Park now explains why the works 

where competed to instil buy-in to the local 

environment for people. The original panel 

was installed utilising volunteer help from the 

Pendle Environmental Action Team in 

February, 2014. The introduction of the panel 

in addition to the improvements to river 

habitat and connectivity will promote wildlife 

and create a better aesthetic to the 

enjoyment of visitors and regular users of the 

park. 

To support sustainable water use in the home, a best practice 

guide was produced by the RRT in collaboration with the EA. The 

leaflet shows how the public can make changes to their lifestyles 

for the better of the water environment. The foldout guide offers 

three pages of tips on reducing water usage and the amount of 

contaminants to foul sewer. The guide has been distributed to 

the general public via shows, meetings and to parents via 

students participating in the Trout in the Classroom initiative 

both within this and other CRF funded areas. It is envisaged that 

the influence of children will exact lifestyle changes upon their 

parents to the overall benefit of rivers. 

The Water Friendly Homes Guide produced by the EA and RRT in 

support of sustainable water usage. 

 

 

 

 

A new interpretation panel installed next to a fish 

easement in Ball Grove Park, Feb 2014. 
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4.2.2 Schools and Colleges 

A total of four schools benefitted from the ‘Rivers in 
the Classroom’ initiative that was delivered over two 

years (2014 and 2015). Through the initiative the RRT 

has supplied and placed trout eggs in to fish tanks for 

Primary School classrooms. With support from the 

RRT staff, classes of school children with their 

teachers have raised brown trout fry from eggs 

culminating in their return to the river. The initiative 

ties in with the national curriculum to provide useful 

subject materials for a range of academic disciplines, 

from Science to Art. Supporting presentations and 

discussion delivered the RRT has engaged with all 

participants to great effect. This has led to some 

schools wishing to take the initiative themselves with 

only minimal support from the RRT.  

The programme has now educated over one hundred children in the Colne catchment about aquatic 

ecosystems and the importance of responsible water usage. The variety of ways in which the 

different schools have embraced the programme promotes greater diversity in future delivery. 

“We really enjoyed having the trout last year, I think we were reasonably successful!” 

David Webb, Teacher at Barrowford School, November 2014. 

4.2.3 Volunteers 

The installation of fence lines and tree planting has taught those engaged not only how to perform 

the practical tasks but the reasons behind undertaking the action. General awareness of the river, its 

properties and the threats to its overall condition has been propelled by wider publicity of the 

project and its activities.  This has contributed to the 

direct knowledge of rivers as understood by those 

who have participated. It has also stimulated 

volunteer involvement from other areas outside of 

the immediate vicinity, which we believe adds to 

health drivers.   

The installation of new drinking water troughs has 

supplemented the installation of new fencing and 

tree planting and enabled the RRT to overcome some 

initial barriers with landowners to protecting the 

water course. The troughs, powered by a combined 

battery and solar panel control system, were a new 

technology, developed in-house, that were initially 

developed in house, then installed and later 

maintained by a group of six volunteers. The process 

has benefitted those volunteer engineers in how to 

now install, operate and upkeep an emerging technology. 

A cattle drinking trough fed by a solar 

powered pump. 

Project Officer, Adam Walmsley delivers a 

new trout tank to Trawden School, Jan 

2015. 
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4.2.4 Community and Interest Groups 

Local communities were invited to learn more about their rivers and get involved with the practical 

elements of the project. Informal consultations were offered to the public throughout of seven open 

events at the Emmott Arms, Laneshawbridge on 14/6/13 and involvement with Neighbourhood 

Action Groups, Colne in Bloom, and the local Parish councils. The ‘Trout in the Classroom’ initiative 
educated local school children in four Primary Schools: Trawden Forest, Barrowford St Thomas, 

Laneshawbridge, and Lord Street. Trawden Forest Primary and Barrowford St Thomas have taken on 

the initiative for their second year which has seen teachers and their pupils rear juvenile fish from 

egg to feeding stages. The programme culminates in the release of the hatched fry down by the river 

and ties in to national curriculum drivers. 

Community supported river clean ups of Ball Grove Park and the Greenfield Nature Reserve in Colne 

in 2013 reduced the amount of litter present to the benefit of local users and wildlife. The cleaning 

of the reserve has not only improved its aesthetic and accessibility but helped to draw the general 

public to their local river environment. 

The project has maintained a dialogue with and been supported by the Colne Water Angler group 

who have permitted the studies of fish migration and populations to take place on their stretches of 

fishing. All results from the associated fish telemetry and electrofishing activities have been shared 

with the wider angling communities via the Ribble Fisheries Consultative Association. 

4.2.5 Local Business and Organisations 

One non-agricultural and nine agricultural businesses in the Colne Water area changed their working 

practices to act in a more environmental sustainable manner to the benefit of their local water 

course. The changes centred upon reducing their water usage and disposal of waste products to foul 

sewer. Local business located in close proximity to the fish easements where all consulted on the 

designs of the fish easements. Consultation was through door-knocking with local businesses with a 

waterside connection. The projects were widely received and the associated fish rescue operations 

prior to construction were well attended. 

4.2.6 Partner Organisations and the Wider Sector 

The RRT work closely with Pendle Borough Council and through working in partnership we have 

been able to reduce litter and the presence of invasive species in attaining common goals. 

The research undertaken to monitor fish behaviour and population response will be reported to the 

wider scientific community via a PhD thesis due to be published in 2016. Work undertaken upon 

Colne Water will be covered in the publication and also reported at the 5th International Fish Passage 

Conference to be held on the 22-24 June in Groningen, The Netherlands. 
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5.0  Legacy 

 

5.1 Legacy for Natural River Heritage 

The project has successfully delivered a significant range of river improvement projects.  These will 

continue to develop and provide greater benefit to the river (and the wider environment) beyond 

the end of the project.  For example, immediate benefits have been identified from the exclusion of 

livestock from watercourses reducing faecal matter and allowing vegetation to naturally recover.  

Longer term, the maturation of trees planted will see increases in shade, habitat and buffering of 

diffuse pollution.  The fish passage works have reconnected localised populations of fish and 

increased the availability of habitat indefinitely. 

Subsequently, the legacy of the project is such that improvements will continue to be achieved and 

experienced long after the end of this project. 

Although many actions were targeted at riverine species, particularly salmonids, the numbers of 

species that have and will continue to benefit include dippers, kingfishers, aquatic invertebrates and 

otters to name but a few.   

It is hoped that the activity of this project and the delivery of multiple benefits with demonstrable 

and continuous improvements to be seen, will aid in inspiring and encouraging the participation of 

landowners, partners and communities in further improvement projects to benefit the Ribble and 

the catchment as a whole. 

 

5.2 Legacy for people 

The Colne Water catchment was a new focus area for the RRT, having delivered comparatively few 

river improvements in this area compared to elsewhere in the catchment. The positive reactions to 

the Colne Water project and its demonstrable successes have fostered personal relationships and 

forged strong links with other environmental and angling groups in the area, not to mention instilling 

a greater understanding of what the Ribble Rivers Trust wishes to achieve in the Colne Water 

catchment. 

By making links with a local angling club, the RRT has been granted permission to sell day ticket 

fishing on their beat within the project area, the proceeds from which are invested back into river 

improvement projects.  This agreement has meant that more people now have access to affordable, 

day ticket fishing which helps to promote health and wellbeing through more active lifestyles and 

allows more people to enjoy the recreational activities that rivers have to offer.    

Health and wellbeing has also been encouraged through the project by generating opportunities for 

local people to volunteer, undertaking simple, physical tasks like fencing and tree planting.  

Volunteering also helps to increase people’s understanding of the issues that rivers face and the 
importance of carrying out restoration projects.  Volunteers gained new practical skills through 

volunteering on the Colne Water project and some gained nationally recognised qualifications, 

allowing them to chemically eradicate invasive plants adjacent to watercourses. 
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The increased habitat that resulted from the project is envisaged to attract greater abundance of 

diverse wildlife in close proximity to the urban centres within the Colne Water catchment, leaving a 

more attractive and prosperous environment that can be enjoyed by all. 

As a result of the fish passage works, one particular urbanised area is now at less risk of flooding 

than it was prior to the capital works taking place.  As a result of this project, the RRT has greater 

public support towards making further improvements to rivers in the future. 

 

5.3 Legacy for Partnerships 

The existing partnerships within the project area have been strengthened and new partnerships 

developed which leaves a positive lasting partnership legacy.  As demonstration to this, new projects 

are currently being developed and it is hoped that the actions of this project and the sharing of 

evidence and outcomes will result in delivery by other groups, such as Pendle Environmental Action 

Group and Pendle Borough Council, all of which will support the continuation of the Catchment 

Based Approach and increased delivery of Water Framework Directive objectives. 

 

5.4  Legacy for the Ribble Rivers Trust  

The Colne Water Restoration project represents the first significant impact upon the landscape of 

the east Ribble area. This has brought the RRT into contact with additional delivery bodies, 

landowners and agencies on a local scale. The scale of delivery represented a challenge at a time 

where new working relationships had to be forged. These challenges have been positively addressed 

and created a positive legacy for RRT.  To maintain this legacy, the momentum generated by the 

project needs to be maintained and continued activity in the area is vital.  RRT will continue to seek 

resources to achieve this, as well as to support the ongoing monitoring and maintenance 

requirements of the project outcomes to ensure that the decadal timespan over which full 

realisation of the work and legacy is achieved bolstering support for the RRT and its partners.  
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6.0 Lessons Learned 

In the initial proposal for the Colne Water project, the desire to encourage a sustainable return to 

natural river processes was outlined as a main aim. In delivering upon the associated objectives, the 

opportunity for success was considered to be minimal following a scoping exercise carried out by 

EGG consult (see Appendix G).  The modelled approach outlined in the consultant’s report identified 
that the impact of addressing upland grips in the catchment’s headwaters would contribute little to 
reducing flood peaks. Hence, a management decision to focus on the river connectivity and habitat 

elements of the project was taken. The exercise has demonstrated the requirement for more pre-

works investigation and understanding to confirm aims and objectives in the initial phases of future 

projects. The continuation of baseline monitoring in contribution towards setting achievable aims 

would be beneficial. 

Whilst the receipt of CRF funds has allowed the much good work to happen within the project area, 

the outputs could have been further reaching if time had not been lost to delayed, and staggered 

receipt of funds in the first year. Future financial structuring that expedites the release of funds 

earlier would undoubtedly aid delivery on the ground to achieve more practical improvements in 

future. The experience has taught the RRT to be flexible and reactive in its approach towards the 

release of funds. 

The improvement to riverine habitat will likely take decadal time spans meaning that the planting of 

trees and changing of mind-sets will be achieved over a time frame that extends well beyond the 

timeframes set out in this report. Establishing the true impacts is to be adjudged over a wider time 

frame than the current three year cycle. 

The CRF evaluation has presented a significant challenge in capturing the ecological and hydrological 

data prior to and shortly after works had begun. The scale of monitoring, influence of environmental 

variables and resource availability provided a steep learning curve on capturing accurate information 

about the project. The RRT will maintain its long term ecological monitoring programme by which to 

establish the true impacts of the work as the river responds to them over time scales that overrun 

the availability of funding. At best, the locations of the programme provide some pre-works 

monitoring outcomes. In reality more was required. Pre-works surveying to a predetermined quality 

standard is vital if a valid assessment is to be carried out. Throughout of the CRF fund projects, the 

RRT has attempted to adopt a broad survey strategy that ranges across the quality spectrum. In 

future, clear reporting mechanisms are sought that can be easily interrogated to permit cross 

organisation data sharing and knowledge transfer to provide the mechanism for enhancing future or 

identifying knowledge-gaps. 

The installation of a small interpretation panel by the fish easement in Ball Grove Park, was 

vandalised shortly after installation and sufficiently damaged to require a replacement. The lesson 

was disappointing yet taught the RRT to consider more robust alternatives for public spaces in 

future.  

The legacy that the project leaves will be largely positive and fully realised through periodic revisits 

and upkeep. It is important that this element is not forgotten and that future funds be made 

available to provide the best chance of the Limestone Ribble succeeding in its original objectives 

beyond the three year delivery phase.  
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Appendices 
 

Appendix A i. Map of the fish easements and barrier removals constructed under the 

CRF. 
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Appendix A ii. Map of the habitat works and the years they were completed under the 

CRF. 
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Appendix B. Macroinvertebrate surveying of High Laithe beck. 

 

Introduction 

Benthic macroinvertebrates provide useful subjects for the detection of riverine changes over the 

short-term given their limited range of dispersal and species specific preferences to water quality 

and habitat. Ongoing invertebrate monitoring studies are being performed by Durham University 

and the findings from these activities are due to be reported in late 2015 early 2016. Monitoring 

work by volunteers under the RRT Riverfly partnership network also provides a picture of the 

catchment’s riverine health. The continuity of this data set for the duration of the CRF is limited and 

subject to high variability in data quality and expertise in species identification. The assistance of 

retired volunteer Steve Johnson has been invaluable. Steve has taken this practice and developed it 

through training at the FBA and has provided his expertise at his own cost to undertake the surveys 

for this assessment. 

Methodology 

The habitat scheme upon the main stem of the Ribble was created in 2013. To assess what impact in 

the short-term this has taken, monitoring of the invertebrate assemblages was undertaken. 

Triplicate kick samples were taken above, within and below habitat improvement works along High 

Laithe Beck, just upstream of Laneshawbridge (see Figure B1). Sampling techniques were adopted in 

accordance with RiverFly Monitoring protocols http://www.riverflies.org/rp-riverfly-monitoring-

initiative 

 

Figure B1. Map of habitat scheme (indicated in yellow) on High Laithe Beck by Laneshawbridge 

http://www.riverflies.org/rp-riverfly-monitoring-initiative
http://www.riverflies.org/rp-riverfly-monitoring-initiative
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The raw data obtained was analysed using a different array of scoring systems to include: The 

number of taxa; WHPT; WHPT average score per taxa; BMWP score (old); BMWP ASPT; and the 

Riverfly scoring system.  Photos of the survey sites provide context for the collected data (Figure B2). 

‘Above’     

       

 ‘Within’            

      

 ‘Below’        

       

Figure B2. Photographs of the locations of each triplicate set of kick samples, High Laithe Beck, 

26/8/14. 

Results 

For all scoring systems, except ASPT methods, the river section enclosed by the habitat scheme 

scored highest than the adjacent sections up or downstream (see Figure B3). The lowest numbers of 

taxa, WHPT, BMWP (old) and Riverfly scores were found in the unfenced section above the habitat 

scheme.Conversely the highest (BMWP and WHPT) ASPT scores were discovered in this same 

section. 
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Figure B3. Relative abundance and species diversity of aquatic invertebrates found in relation to 

proximity of a habitat improvement works on High Laithe Beck, 26/8/14. Data is displayed according 

to various ecological monitoring scoring systems. 

Discussion 

The preliminary findings from these surveys provide an indication that a richer macroinvertebrate 

assemblage exists within the river section that has been fenced off and tree planted to both banks. 

This is compared to those sections where fencing was absent. The increased presence of species and 

taxa may be anticipated given greater vegetative growth and species diversity within a protected 

riparian zone. However, all sections have only sustained a light grazing pressure. With the main area 

now fenced off the it would appear this provides greater refuge for beetles and caddis flies than 

adajacent sections. 

The ASPT scores present a different overview, with highest scores identified in the sections furthest 

upstream. These may be considered as skewed due to the low species richness but proportionally 

greater representation by higher scoring species, notably Heptageniidae and Ephermerellidae.  

Continued monitoring efforts are required to answer whether a sustained, postive ecological 

response has occurred. 
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Appendix C. Before and After Photography 

 

 
Wycoller Beck before 

 
Wycoller Beck after 
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Laneshaw 2 and Reservoir and Issues Field (River Laneshaw) before 

 

Laneshaw 2 and Reservoir and Issues Field (River Laneshaw) after 
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Fearne Deane Way after* 

 
Monks Field (River Laneshaw) after* 
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Slack Farm (Wycoller Beck Tributary) before 

 
Slack Farm (Wycoller Beck Tributary) after 
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High Laithe Beck before 

 
High Laithe Beck after 
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Laneshaw beck by Far Laithe (Laneshawbridge), before 

 
Laneshaw beck by Far Laithe (Laneshawbridge), after 
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Appendix D. Results of electrofishing surveys 

 

Introduction 

Since 2008, the RRT has undertaken a programme of electrofishing led by its Fisheries Scientist 

utilising volunteers mainly from academia and local angling clubs (Figure D1). The technique involves 

passing an electrical current into the water which invokes a swimming response in nearby fish. They 

are drawn towards a point where the fish can be netted off. Typically, 300 sites are surveyed to gain 

an understanding of the catchment fish population and its health. Twenty-Two sites have been 

surveyed across ‘Colne Water’ during the course of the past seven years with Fifteen re-visited in 

2014 (see Figure D2). Academic volunteers, often as part of their degree programmes, benefit from 

learning an industry standard fish sampling technique with some ascertaining data for their own 

personal research projects. The activity acts as an important engagement tool with local landowners 

and stakeholders and helps to identify where opportunities may arise. In more public areas, people 

are often attracted to the visual spectacle created by the technique. This presents an opportunity to 

inform people about their aquatic environment, its inhabitants and how productive it can be.  

Method 

All electrofishing surveys are conducted following the methodology of Kennedy and Crozier (1993) 

that has been employed by the Trust since 2008. All sites are fished upstream in a zigzag pattern 

over congruous riffle/pool habitats using an E-fish 500W electrofishing backpack system. Typically, 

two types of survey were undertaken: Semi-quantitative, where the river is fished for five minutes 

covering an undefined but recorded area; and quantitative, where a netted area of river is sampled 

and re-sampled over another two runs. Quantitative surveys allow for the identification of capture 

efficiencies of each electro fisher, thus allowing more accurate results from semi-quantitative 

surveys to be presented. 

 

Figure D1. A semi-quantitative electrofishing survey site upon Wycoller Beck, 27/6/14. 
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The densities of trout and salmon from the above activities were calibrated and allocated a grade 

(see Table D1) to standardise our observations with those of the National Fisheries Classification 

System (NFCS). The system is based upon the number of fry capture per species. Grades A – F are 

assigned by extrapolating the density of fry per 100m2 based upon the number captured in five 

minutes and using the capture efficiency of the electrofishing team. Capture efficiencies are 

obtained from measurements of the numbers of fish captured during the quantitative surveys.  For 

the purpose of this report the grades provide a proximal estimate to the performance of the water 

course and the water course’s health.  

   Table D1. National Fisheries Classification Scheme Gradings 

Grade Fish Density 

A Excellent 

B Good 

C Fair 

D Poor 

E Very poor 

F No fish present 

 

The accumulation of data from repeated sites between years is presented below for both the Colne 

Water sites and the average for the catchment. Electrofishing records for twenty-two sites within 

the Colne subcatchment have been retained and are compared with the catchment averages as part 

of our analysis. 

Results 

The Ribble catchment as a whole has a healthy Brown trout population that is widely dispersed and 

with the greatest abundances found in the higher gradient headwaters. Typically, there are fewer 

trout in the lower tributaries of the Ribble compared to those of the Calder, Hodder and mid-to-

upper Ribble. Within the Colne Water area the healthiest populations exist within the tributaries of 

Wycoller beck (see Figure D2). The formative tributaries of Laneshaw and High Laithe becks perform 

poorly owing to the bedrock bed materials and poor habitat. The latter is cut off to migratory 

passage for fish by a weir. 
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Figure D2. Map of the Brown Trout NFCS grades for survey sites electrofished by the RRT, 2014**. 

Green colouration indicates higher grades and higher densities of fry, red indicate an absence of fry. 

The display of grades is taken from an integrated data set obtained from RRT and EA electrofishing 

surveys. 

**display of grades is taken from an integrated data set including EA electrofishing for 2014. 
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Figure D3. Map of the Atlantic Salmon NFCS grades for survey sites electrofished by the RRT, 2014**. 

Green colouration indicates higher grades and higher densities of fry, red indicate an absence of fry. 

The display of grades is taken from an integrated data set obtained from RRT and EA electrofishing 

surveys. 

**display of grades is taken from an integrated data set including EA electrofishing for 2014 
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The installation of fish easements in 2013 and 2014 along Colne Water and the River Laneshaw has 

granted access to Salmon, unlocking 43.8km stretch of water; however Salmon fry have yet to be 

captured during subsequent electrofishing surveys and a longer-term outlook may be required in 

order to map the success (or failure) of any returning adult Salmon. 

Further, a decline in salmon numbers across the Ribble catchment is considered to be the outcome 

of increased mortality during the marine phase of the lifecycle (Atlantic Salmon Trust, anecdote). 

Therefore, it may be some time before adult Salmon repopulate the Colne Water system (Figure D3, 

D6).  

The map below (Figure D4.) outlines the electrofishing survey sites and the in-river improvement 

works along Colne Water and the River Laneshaw. The surveys were undertaken during the summers 

of 2013 and 2014 at each site. Works were carried out from 2012 to 2014 – the majority of which 

focused on weir removals or the installation of fish easements. 

 

Figure D4. The map above displays part of the Colne Water Project area (green polygon) outlining 

fish passes and the locations of electrofishing monitoring sites. 
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Figure D5. Bar chart showing the total number of Brown Trout captured from electrofishing surveys 

undertaken in 2013 and 2014 along Colne Water. 

The data presented above (Figure D4, D5) is compiled of eleven monitoring sites along Colne Water 

and the River Laneshaw undertaken as part of a separate thesis exploring the effectiveness of fish 

easements, fish passage, and response to in-river habitat restoration (see Appendix F). 

 The bar chart (Figure D5) indicates a general increase in Brown Trout numbers from 2013 to 2014 

and does not show the altered values as calculated from NFCS values (see Table D1). The number of 

trout captured along the test sites increased by 12% from 2013 to 2014 and in the control site and 

increase of 83% was found during the same period. 

Analysis of the annual RRT electrofishing programme showed a minor decline in the abundance of 

trout fry observed in all areas of the catchment from 2012 to 2014, survey sites within CRF areas 

mapped tightly to the average trend (Figure D6). Average trout fry densities were consistently lower 

on the Colne Water sites compared to the Calder catchments average since CRF funds were 

awarded. During the CRF funded years (2012-2014) average grades decreased for the catchment, 

however there was an upturn in the average densities found along Colne Water (Figure D7). 

The increased coverage of electrofishing sites has also led to the discovery of a wider population of 

brook lampreys than was previously known. Localised populations have prevailed in areas with good 

silt availability within the banks and often associated with exposed tree roots or complex bank 

vegetation assemblages. 
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Figure D6. Average grades for juvenile trout and salmon across sites within: Designated CRF areas; 

non-CRF areas; and across all of the catchment in 2012 to 2014.  

 

Figure D7. Average grade scores for Brown Trout within Colne Water and across the whole 

catchment for the period 2012 to 2014. 
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Discussion 

Average grade scores for resident Brown Trout provide an adequate measure of localised success 

with available resources.  A decline in their abundance over the three-year period was observed for 

the catchment as a whole, whilst an increasing trend was observed within the project area (See 

Figures D5 and D7). These observations present a positive outlook for the localised impacts of works 

along Colne Water. The theoretical benefits of providing cover, scour pools and invertebrate prey 

items would promote trout survivability. The inter-annual variation identified between survey results 

demonstrates the plasticity of their behaviour to variable environment conditions and flows. To add, 

disturbance caused by in river works arguably had an initial negative impact on species numbers. 

Hence, longer term data monitoring is required to show whether there is any signs of a sustained 

upward trend owing to habitat improvement. The culmination provides cause for cautious optimism 

that the diversity of the wild fish population will improve where resources were previously limited.   
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Appendix E. Walkover Report 

 

Introduction 

Between 2009 and 2011 the APEM consultancy group undertook a series of systematic walkover 

surveys at the request of the Environment Agency across the Ribble catchment. Their aim was to 

identify sediment pathways running off farmland and into water courses in areas failing to meet 

Water Framework Directive (WFD) standards. The failures were identified, in part, as due to elevated 

levels of ammonia and phosphate resulting from such practices.  

The identification of these pathways provided the locations for targeted improvement works by the 

Ribble Rivers Trust (RRT) utilising Catchment Restoration Funds.  Many of the works took the form of 

riparian fencing and tree planting schemes to create buffer strips alongside the water course. The 

purpose of this survey exercise was to revisit those features as identified by APEM in 2010 and re-

assess their physical condition following the RRT works.  

Methodology 

Within the geographic boundaries set by the ‘Colne Water’ project, previous walkover surveys were 
completed along sections of the River Laneshaw and Shawhead Beck. The River Laneshaw is a high 

gradient system flowing west along mixed-pasture land where it joins Wycoller beck from the south 

east, combing to form Colne Water which is to the east of Colne town. The river cuts its way from its 

source atop Combe hill (413m above sea level) through limestone bedrock being held momentarily 

by Laneshaw Reservoir. The river retains a small population of Brown Trout with Brook Lamprey 

above the town. 

Shawhead Beck is a small tributary draining the surrounding hills to the north of the River Laneshaw 

which it joins at Laneshaw Bridge just before the River Laneshaws’ own meeting with Wycoller beck. 

Walkover surveys were performed on the 26th of January 2015 along the River Laneshaw and 

Shawhead Beck within the area enclosed by ‘Colne Water’ project (see Figure E1). Wet conditions 

were targeted but owing to frozen snow fall this was not fully achieved within the survey timeframe. 

Two surveyors walked the lengths of the habitat works re-assessing the features originally identified 

in 2010, see Tables E2-E6. A grading score (see Table E1.) was used to apportion a severity score 

rating of 1 to 4 to each feature as identified by APEM during their 2010 walkover. A score of 1 

indicates a high level of impact and 3 the lowest with 4 demarking an improvement or are of ‘good 
practice’. The grade 4 is part of a minor adjustment to the scoring system introduced for the 2015 
reassessment. This identified river sections with an improving condition further to Catchment 

Restoration Funded works. The Grade 4 ‘improving’ replaced the previous APEM Grade 0.  

A minor adjustment to the scoring system was introduced for the 2015 reassessment. This identified 

river sections with an improving condition further to Catchment Restoration Funded works. The 

Grade 4 ‘improving’ replaced the previous APEM Grade 0. The alteration was necessary for capturing 
areas of good practice that were previously absent and defined by the mature growth of riparian 

vegetation within sections of water course where livestock were excluded. As only surface water fed 

systems were sampled, the designation of grade scores was in many cases directly attributable to 
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the length of the source pathway. Additionally, the feature locations were georeferenced and 

photographed and a description to the adjacent land use for cross comparison. 

Table E1: Definitions and examples of fine sediment sources of Grades 1 to 3, with a new ‘improved’ 
Grade ‘4’ (amended from APEM 2010 report). 

 

Grade Definition  Example  

1 

Observed (or potential for) 

widespread deposition of 

instream sediment causing 

localised and widespread 

impacts more than 100m 

from the point or diffuse 

source.  

 

 Fields with major erosion gullies  

 Fields with evidence of large-scale overland flow  

 Major instream works (such as dredging)  

 Heavily poached and trampled fields  

 Farm tracks with evidence of overland flow  

 Drains and ditches discharging large quantities of fine 

sediment  

 

2 

Observed (or potential for) 

local deposition of 

instream sediment causing 

noticeable impacts within 

100m of the point or 

diffuse source.  

 

 Fields with evidence of localised runoff  

 Localised poaching  

 Drains and ditches discharging small quantities of 

fine sediment  

 

3 

Minimal observed (or 

potential for) deposition of 

instream sediment with 

very localised deposition 

(less than 50m) in the 

immediate vicinity of the 

input.  

 

 Minor land drains,  

 Ditches  

 Road drains and other pipes  

 Minor stocking drinking areas and other points of 

livestock access  

 

4 

Improved condition 

whereby the original issue 

has been/or is being 

addressed. 

 Fenced of river banks with improved drinking 

solutions i.e. Solar or gravity fed drinking troughs 

 Areas of ‘good practice’ e.g. Gated ford with 
adequate hardpack. 
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  Figure E1. Site maps for the River Laneshaw and Shawhead beck displaying colour-coded site 

locations.  
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Results 

The bar charts below (see Figure E2, E3) outline that sites along the River Laneshaw have remained 

within the same grade category, whereas Shawhead beck sites have all improved in score. These 

results are further explained within the Tables E2-E6 which contain information sheets for each 

survey site. The arrows used in Tables E2-E6 show the flow path and possible input path of fine silts. 

The arrows are as follows; Orange – active flow path, Green – interrupted or temporary flow path, 

Blue – inactive flow path. 

 

Figure E2. Bar chart comparing the total grade score for sites surveyed in 2010 by APEM against that 

of data collected by the Ribble Rivers Trust (RRT) in 2015 within the Colne Water project area. Higher 

scores denote improved condition. 

 

Figure E3. A bar chart outlining the change in grade scores of the re-assessed sites within the Colne 

Water project area. The chart shows that sites remained the same or improved in grade between the 

three year development periods. Higher scores denote improved condition. 
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Table E2: Information sheet for Site 1 on the River Laneshaw upstream of Laneshaw Bridge. 

 

Site Number  1 Water Course Laneshaw BDG 

Date 
 

 26/01/15 
NGR SD9344840907 

Type of Input  - Grade 3 

State of Change  Improving 2010 Grade 3 

 

Description 
Land drain x2 

Land Use LHB: Rough Pasture RHB: Rough Pasture 

Vegetation LHB: Grasses, Wood RHB: Grasses, Wood 

Key: Orange: active flow path, Green: interrupted or temporary flow path, Blue:  inactive flow 

path 

Comments: Two grassland land drains falling onto bedrock. Initial grade seems harsh as 

both have been fenced off from livestock and follow the natural contours of the land.  
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Table E3:  Information sheet for Site 2 on the River Laneshaw upstream of Laneshaw Bridge. 

Site Number  2 Water Course Laneshaw BDG 

Date  26/01/15 NGR SD9357640956 

Type of Input  Fine sediment Grade 3 

State of Change  Improving 2010 Grade 3 

 

Description 
“Possible combined sewage overflows” – APEM 2010 

Land Use LHB: Rough Pasture RHB: Rough Pasture 

Vegetation LHB: Grasses, Wood RHB: Grasses, Wood 

Key: Orange: active flow path, Green: interrupted or temporary flow path, Blue:  inactive flow path 

Comments: This outflow pipe does not register on our records of Consented Discharges 

from 2011; however it has been noted as a CSO in the 2010 APEM report. On inspection 

during high flows there was no indication of sewage. 
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Table E4: Information sheet for Site 1 along Shawhead beck, a tributary of the River Laneshaw. 

Site Number  1 Water Course Shawhead Beck 

Date  26/01/15 NGR SD9249442275 

Type of Input  Fine sediment Grade 3 

State of Change  Improving 2010 Grade 4 

 

Description 
Land drain, drinking area 

Land Use LHB: Rough Pasture RHB: Rough Pasture 

Vegetation LHB: Grasses, Wood RHB: Grasses, Wood 

Key: Orange: active flow path, Green: interrupted or temporary flow path, Blue:  inactive flow 

path 

Comments:  Livestock have been excluded from the beck and provided with a gravity fed 

drinking trough. Trees have been planted which will provide shade and bank stability. 
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Table E5: Information sheet for Site 2 along Shawhead beck, a tributary of the River Laneshaw. 

 

Site Number  2 Water Course Shawhead Beck 

Date  26/01/15 NGR SD9256842099 

Type of Input  Fine sediment Grade 3 

State of Change  Improving 2010 Grade 4 

 

Description 
Land drain, drinking area 

Land Use LHB: Rough Pasture RHB: Rough Pasture 

Vegetation LHB: Grasses, Wood RHB: Grasses, Wood 

Key: Orange: active flow path, Green: interrupted or temporary flow path, Blue:  inactive flow path 

Comments: Livestock have been excluded from the beck and evidence of previous poaching 

is now grassing over. Trees have been planted which will provide shade and bank stability. 
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Table E6: Information sheet for Site 3 along Shawhead beck, a tributary of the River Laneshaw. 

Discussion 

The scope of the walkover surveys was limited for this project owing to the lack of pre-works 

walkover survey data. An overall improvement in grade scores was observed following revisits to 

Site Number  3 Water Course Shawhead Beck 

Date  26/01/15 NGR SD9268942072 

Type of Input  Fine sediment Grade 3 

State of Change  Improving 2010 Grade 4 

 

Description 
Land drain, drinking area 

Land Use LHB: Rough Pasture RHB: Rough Pasture 

Vegetation LHB: Grasses, Wood RHB: Grasses, Wood 

Key: Orange: active flow path, Green: interrupted or temporary flow path, Blue:  inactive flow path 

Comments: Livestock have been excluded from the beck and a ford upstream has been 

fenced and gated. Trees have been planted which will provide shade and bank stability. 
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those sections treated by the RRT and is reflective of general outcome seen during the Diffusing the 

Issue project. Principally, many conduits have been slowed or vegetated as a result of the works. 

Some concerns still remain regarding the drainage pipes which redirect surface run off and discharge 

directly to the water course thus bypassing the positive impact of the works.  
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Appendix F. Evaluation of the efficacy of fish passage measures installed on Colne 

Water, by Mike Forty (Durham University). 

 

Introduction 

The intensification in the utilisation of rivers became prevalent in Europe between the 1600s – 1800s 

when large numbers of small barriers and water diversion structures were constructed for 

agricultural and industrial purposes (Nienhuis & Leuven, 2001). Impacts of impoundment by 

instream structures on river systems can be extensive affecting temperature, discharge and 

sediment regimes, as well as creating both upstream and downstream barriers to the passage of 

migratory species such as Atlantic salmon (Salmo salar) and brown trout (Salmo trutta) (Poff & Hart, 

2002; Aarestrup & Koed, 2003). Disturbing free passage in river systems creates habitat 

fragmentation which can result in the limited distribution of species within water courses, 

particularly diadromous species (e.g. Atlantic salmon, European Eel (Anguilla anguilla)) which rely on 

the ability to move between the sea and freshwater in order for life cycle completion. River systems 

are particularly susceptible to habitat fragmentation as one structure has the potential to isolate 

large sections of river from one another (Jager et al., 2001).  

In an effort to mitigate negative effects of barriers on fish migration there have been a wide variety 

of fish passage technologies developed, many within the last sixty years, which can generally be 

categorised as technical (e.g. pool and weir, baffle type) or nature-like (by-pass channels and rock 

ramps) (Clay, 1995; Katopodis & Williams, 2012). Despite fish passage structures having a history of 

over a century there still remains a lack of good quality empirical information about the true 

effectiveness of differing types of pass for different migratory species (Bunt et al., 2012). Whether 

fish passage structures are effective and the degree of their success is often variable and site specific 

(Kemp, 2012). With 25,000 known man-made barriers present on UK rivers it is important to ensure 

that the increased ambition to provide free passage is directed effectively by determining the 

functionality of fish passage designs (Gough et al., 2012). 

 

Figure F1. Pool-weir fish pass at Colne Water 1 
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As part of a project funded by DEFRAs Catchment Restoration Fund, the Ribble Rivers Trust 

constructed seven fish passage structures on Colne Water, a tributary of the River Calder. This report 

aims to evaluate the efficacy of three passage structures installed in 2013 for the upstream passage 

of brown trout. 

Methodology 

Study site 

This study was conducted on Colne Water, Lancashire, UK, between 22/08/2014 and 24/11/2014. 

Colne Water flows east to west and is a predominantly urban water course forming at the 

confluence of two rural streams the River Laneshaw and Wycoller Beck. This study focuses on the 

upper reaches of Colne Water from its confluence with Trawden Beck where three passage 

structures were constructed in the section where it flows through Ball Grove Park in 2013 (Figure 

F2). The first structure, Colne Water 1 (CW1), is a pool-weir structure (Figure F1) composed of two 

pools formed by sets of boulders across the stream with a small cascade at the top, a remnant of the 

weir it replaced. Secondly, Colne Water 2 (CW2) is a form of embedded rock ramp where a flat faced 

weir has had its surface roughened by embedding boulders in concrete upon its surface slowing 

down the flow and increasing flow and depth heterogeneity (Figure F3). Colne Water 3 (CW3) is the 

largest of the structures and is a combination of an embedded rock ramp which leads in to a two-

tiered S-bend pass in-lain with boulders to provide a nature like channel (report cover photo). In 

addition to the three structures we used a control section of river downstream of CW1 where no 

obstacle was present in order compare the efficacy of structures with a location where no instream 

structure was present. 

 

Figure F2. Map of study area and study sites. 
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Experimental fish and radio tracking 

Radio tracking was decided upon as the most suitable method for evaluating fish passage on this 

stream partially due to the difficulties involved in setting up and maintaining passive integrated 

telemetry equipment in a stream of this size and hydrological regime, and partially due to security 

concerns over equipment in such a public location. For tracking fish we utilised a combination of 

fixed logging stations and intensive manual tracking. Automatic logging stations (Lotek SRX 400A 

receivers) were set up at the control site, CW1 and CW3. Each station was equipped with two three-

pronged yagi antennae, one directed downstream and one upstream so whether a fish had 

approached the station or had successfully passed the structure could be discerned. Manual tracking 

was undertaken on foot bankside using a Biotrack Sika receiver and fish located to at least a 2m2 

precision using gain reduction and triangulation from the bank. 

Fish were captured via electric fishing (Electracatch WFC4, Wolverhampton, UK and 1 KVA Honda 

generator) and tagged internally with radio transmitters (ATS F1040, 2.5 g, 10 x 23 x 9 mm). Fish 

were individually identified using unique combinations of frequency (range = 173.217 – 173.996 

MHz) and pulse rate (30 or 40 pulses per minute). Fish were individually placed in to an anaesthesia 

bath of 2-phonoxyethanol (250 µL L-1) pre-surgery until they reached stage III anaesthesia. Tags were 

then inserted in to the peritoneal cavity via a ca. 10 mm incision immediately anterior to the pelvic 

girdle. The incision was closed with three independent sutures (4-0 Vicryl Rapide, Ethicon Ltd, 

Livingston, UK). Fish had diluted anaesthesia flushed over the gills during the first half of the 

procedure when fresh river water was used until the end of the procedure. Fish were then placed in 

a covered reservoir providing aeration and circulation by means of a 12 V submersible pump (1732 L 

hr-1) to remain under observation until they had recovered. All tagging was carried out under UK 

Home Office License and complied with the UK Animals (Scientific Procedures) Act 1986. 

The experiment used a combination of natural upstream migration during autumnal spawning and a 

displacement methodology in order to instigate fish attempting to ascend structures. Fish were split 

in to three groups based on where they were captured and displaced to. These were a Control 

group, Treatment 1 and Treatment 2 (Table F1). Control fish were sourced between the control site 

and CW1, then displaced 100 m downstream of the control site. Treatment 1 fish were sourced 

between CW1 and CW3 then displaced below the control site. Treatment 2 fish were sourced 

upstream of CW3 and displaced 100 m downstream of CW3 (Figure F2). The efficacy of a structure 

was determined based upon its passage efficiency which is calculated as the percentage of fish 

which successfully navigated upstream of a structure to the total number which were detected 

attempting to pass upstream. 
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Figure F3. Picture of embedded rock ramp at CW2. 

Results 

A total of 65 brown trout were radio tagged for the study (mean ± S.E. (Range), fork-length = 250 ± 

5.7 mm (183 – 390 mm); weight = 215 ± 15.3 g (80 – 686 g); Table F1). Mean length and weight were 

shortest and lightest in the Control group (215 mm and 135 g respectively; Table F1) and longest and 

heaviest in the Treatment 2 group (281 mm and 287 g respectively). In line with this mean tag/body 

weight ratio decreased from the Control group (2.2 %) to the Treatment 2 group (1.0 %; Table F1) 

giving a mean ratio of 1.5 % across all the tagged fish. The tags of two fish from the Treatment 1 

group were recovered from the river bottom on 23/09/2014 after having being ejected. This in 

addition to fish which were unable to be recaptured by electric fishing for displacement due to them 

evading recapture meant not all fish tagged above structures were displaced below them (Table F1, 

Table F2).  

Table F1. Summary data on experimental fish. Values are given represent the Mean ± Standard Error 

(Range). 

Group n Date tagged Date displaced Fork Length (mm) Weight (g) 

Tag/body weight 

ratio (%)* 

Control 10 21/08/2014 17 - 19/09/2014 215 ± 9.6 (188 - 288) 135 ± 24.4 (80 - 332) 2.2 ± 0.3 (0.8 - 3.1) 

Treatment 1 30 22 - 26/08/2014 19 - 26/09/2014 236 ± 7.4 (183 - 382) 180 ± 20.7 (80 - 686) 1.7 ± 0.1 (0.4 - 3.1) 

Treatment 2 25 27/08 - 16/09/2014 16 - 23/09/2014 281 ± 7.9 (215 - 390) 287 ± 23.2 (120 - 684) 1.0 ± 0.1 (0.4 - 2.1) 

All 65 21/08 - 16/09/2014 16 - 26/09/2014 250 ± 5.7 (183 - 390) 214 ± 15.3 (80 - 686) 1.5 ± 0.1 (0.4 - 3.1) 

*Calculated from mass in air 

Fish were observed to successfully pass upstream of each of the three fish passage structures 

constructed in the study area. The control site, where there was not an instream structure was 

observed to provide no barrier to upstream fish passage in terms of passage efficiency (100%, Table 
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F2). Of the two structures which had fixed logging stations on, CW3 was found to have the highest 

overall passage efficiency (65%) being slightly higher than CW1 (62%).  

Displacement experiments were successful in instigating the upstream searching movement of 

brown trout for each of the displacement groups. 100% of the fish displaced downstream of the 

control site and the CW1 structure were observed attempting to pass through these sites (Table F1). 

At CW1 74 % of displaced fish below the structure were successful in moving upstream of it. While 

the number fish attempting to pass CW2 was not able to be discerned as there was no fixed logging 

station present, 12 of the 17 (71 %) fish displaced from above this site were found to be successful in 

ascending it. At the most upstream structure, CW3, 20 of the 22 fish displaced downstream of it 

were observed attempting to ascend it, of which 12 (P.E. = 60 %) were successful.  

At each of the sites, non-displaced naturally migrating trout also successfully moved through each of 

the sites. Of the control group, fish were observed moving upstream as far as 200 m downstream of 

the CW3 site but were not observed attempting that structure. However, of the fish which had 

resident home ranges upstream CW1 up to 500 m downstream of CW3, 5 of 9 fish observed 

attempting CW3 were successful in moving upstream.  

Table F2. Summary data of upstream passage of brown trout at structures in the study area. 

Group\Structure Control CW1 CW2 CW3 

Displaced from above to below structure 37 27 17 22 

Maximum Fish downstream of structure 37 38 38 59 

Attempted 

    Control 9 9 - 2 

Treatment 1 27 28 - 9 

Treatment 2 - - - 20 

All 36 37 - 31 

Succeeded 

    Control 9 3 2 0 

Treatment 1 27 20 12 5 

Treatment 2 - - - 15 

All 36 23 14 20 

Overall passage efficiency (%) 

   Control 100 33 - 0 

Treatment 1 100 71 - 56 

Treatment 2 - - - 75 

All 100 62 - 65 

Displacement passage efficiency (%)     

Control 100 - - - 

Treatment 1 100 74 67* - 

Treatment 2 - - - 75 

*Calculated from number of successful fish of the 12 displaced which also passed upstream of CW1 

rather than as a proportion of those which attempted to pass. 
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Discussion 

During this study, resident brown trout were observed to successfully navigate their way upstream 

passed newly constructed fish easements both when instigated to do so using their homing instinct 

in displacement experiments and under natural desire to migrate upstream for spawning. The 

overall passage efficiencies observed at structures were lower than those recommended for 

anadromous fishes of 90-100 % (Lucas & Baras, 2001). The highest passage efficiencies were 

observed in displacement experiments with non-displaced, naturally migrating fish having lower 

passage efficiencies. The lower passage efficiencies of these naturally migrating fish may be partially 

explained by the presence of suitable spawning substrate through the study area which may deter 

individuals from exerting the effort to move upstream of structures when suitable habitat and 

available mates are present downstream. The high passage efficiency observed at CW3 during 

displacement experiments (75 %) was a positive result for this structure, which previous to being 

replaced by a fish passage structure, was believed to be a total barrier to upstream passage.  

The variation in the lengths and weights observed between treatment groups was reflective of the 

habitat from where the fish were sourced. So the smaller fish captured in the Control group were 

predominantly from shallow (< 0.5 m deep) glide, run and riffle sections as this is the available 

habitat. Whereas there is an increase in the availability of deeper (> 1 m deep) pool and glide 

sections further upstream, particularly upstream of CW3 where this is widely available. The variation 

in body size of fish between treatment groups may have potentially led to the influence of a size 

effect in results leading to increased passage efficiencies at CW3 in comparison to CW1 and CW2 

due to the increase in swimming capacity with body length (Beamish, 1978; Videler, 1993). 

In a stream where upstream migration has been impeded by multiple barriers for a long time, 

positives can be taken from seeing fish successfully migrate upstream through the newly 

constructed passage structures. In addition to the passage structures constructed downstream of 

Ball Grove Park on Colne Water, it opens up the possibility for the recovery of anadromous 

populations in what has developed in to resident brown trout dominated populations due to 

fragmentation of habitat. The opening up of habitat for fish upstream of CW3 will allow the 

utilisation of areas they previously did not have access to in formative tributaries such as Wycoller 

Beck and the River Laneshaw, potentially benefitting the population by providing increased capacity 

within the river system. Further results from this work will be available in the form a Ph.D. thesis by 

Michael Forty from Durham University in 2016. 
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Appendix G. Modelling discharge for gripped an intact scenarios in the Ribble 

Catchment (EGG Consult). 

 

Method 

I have run the same model described in Lane and Milledge (2012) for the five catchments. In each 

case I have run the model with and without grips. I have used the same GLUE approach, taking 1000 

random samples of the parameters listed in Lane and Milledge (2012) from uniform distributions 

across the range of values quoted in that paper (Table G1). I have used 15 minute resolution rainfall 

data from the Outershaw gauge from 13/12/05 to 20/01/06 to simulate a reasonable rainfall time 

series for the study area which includes a very large storm. I have used NEXTMAP 5m resolution 

DTM data for the topographic data and mapped grips provided by NRT. I ran the model at one metre 

resolution. In each case I re-sampled the topographic data to the desired resolution using bilinear 

interpolation. The results represent model predictions for the difference between a gripped and 

intact (i.e. pre-grip) version of the same catchment.  

The model assumes hydrological steady state conditions inside each time step and as a result is 

expected to overestimate the water table drawdown on the down slope side of grips (Coles, 2012). 

On this basis I think that it is reasonable to say that the predicted increases to peak flow for intact as 

opposed to gripped catchments are likely to be overestimates of the true increases but that peak 

discharges for these catchments are unlikely to be lower in the intact than the gripped case. To give 

some indication of this I consider a ‘worst case scenario’ for the increase in peak discharge due to 
grips for each catchment.  

Table G1. Model parameter ranges used in GLUE simulations based on recommended ranges from 

Lane and Milledge (2012). 

Parameter Rec. min. Rec. max. 

IRZS, initial depth of water stored in the root zone (m) 0.010 0.020 

m, Topmodel parameter, controls rate of decline of transmissivity with storage deficit 0.040 0.050 

To, transmissivity (m2 s−1) 0.37 0.43 

UZTD, unsaturated zone time delay (h) 40.0 56.0 

InitQS, initial subsurface flow (m h−1) 0.00065 0.00085 

ER, effective rainfall (proportion of rainfall entering the unsaturated zone) 0.65 0.69 

ChV, channel velocity (m s−1) 0.46 0.66 

HV, hillslope velocity (m s−1) 0.10 0.20 

GV, grip velocity (m s−1) 0.35 0.55 
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Results 

In all cases peak flows are higher for intact than gripped catchments while base flows and recession 

limbs are lower. The differences are correlated with discharge so that the largest increase in peak 

flow occurs during the largest discharge events. However, in percentage terms the larger discharge 

events have a smaller percentage difference in peak flow. A straightforward difference in the 

discharges for each timestep can result in overestimating the difference between scenarios since the 

grips can also affect lag times. I have included a comparison of the peak discharge for the 10 largest 

events, which is probably more informative. It indicates the same broad conclusions but suggests 

that the true increase in peak discharge is slightly lower than indicated by the straightforward 

differencing shown in the graphs. 
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Subcatchments 

Laneshaw - lower 

Catchment Area: 2.4 km2, 0.7% of cells contain grips, the intact case has a discharge up to 0.42 m3/s 

higher than the gripped case, the maximum increase is 52% of the modelled discharge. Top graph 

shows applied rainfall in mm per timestep. Second graph shows predicted discharge for intact (blue) 

and gripped (red) cases, with mean (solid line) of 1000 model runs sampling the range of parameter 

values +/- 1 standard deviation (dashed lines). Third graph shows difference in discharge between 

intact and gripped cases for each timestep (i.e. Qi-Qg). Red crosses indicate that intact discharge at 

this timestep is significantly lower than gripped discharge at the 99% confidence interval based on 

an unpaired t-test. Blue crosses indicate intact discharge is significantly higher. Timesteps without 

crosses show no significant difference. Fourth graph shows the difference in discharge as a 

percentage of the gripped discharge with the same significance test results overlaid. The same 

format is followed for each of the catchments shown below. 

 

A comparison of the 10 largest discharge events in the record: lag time is the difference in timing of 

the peaks (positive when intact peaks first). Qdiff (intact-gripped) shows the absolute (m3/s) and 
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relative (%) difference in peak discharge for each event, percentage differences are normalised by 

the intact discharge. 

timestep 

[hrs] 

lag time 

[hrs] 

Qdiff 

[m3/s] 

Qdiff 

[%] 

intact Q 

[m3/s] 

gripped Q 

[m3/s] 

907.5 1 0.40 19.16 2.08 1.68 

650.5 0.5 0.00 0.14 0.81 0.81 

571 0.25 -0.01 -1.71 0.65 0.66 

723 0.5 -0.03 -5.02 0.58 0.61 

859.5 0.5 0.10 17.36 0.56 0.46 

960.75 0.25 0.06 11.35 0.56 0.50 

537.5 1 -0.02 -3.15 0.51 0.52 

420.5 0 0.11 22.13 0.50 0.39 

338 0.25 0.12 25.81 0.48 0.35 

509.25 0.25 0.13 28.07 0.47 0.34 

 

Laneshaw - worst case scenario for grip impact 

The most likely source of error in the model is its representation of the influence of grips in drawing 

down water tables. This may lead to an overestimation of the amount of rainfall that is stored in the 

catchment rather than converted into storm runoff and as a result to underestimates of peak 

discharge in the gripped case. To assess the influence of this component of the model I have also run 

a worst case scenario for grip discharge (i.e. a scenario that will maximise grip discharge). In this case 

I have assumed that the grips do not result in any change in the storage capacity of the peat but only 

affect the routing of the water. Under this scenario, considering the 10 largest storms, the maximum 

relative increase in peak discharge in the gripped case is only 1% and the increase for the largest 

storm only 0.3%. We know that this scenario is overly conservative, grips do result in water table 

draw down and a resultant increase in available storage but these runs provide an upper limit to the 

discharge increase that could be expected due to grips. Note: black asterisks indicate peaks 

compared in the table below. 
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timestep 

[hrs] 

lag time 

[hrs] 

Qdiff 

[m3/s] 

Qdiff 

[%] 

intact Q 

[m3/s] 

gripped Q 

[m3/s] 

907.5 0.5 -0.01 -0.29 2.08 2.09 

650.5 0.25 0.00 0.15 0.81 0.81 

571 0.25 0.00 -0.04 0.65 0.65 

723 0.25 0.00 -0.44 0.58 0.59 

859.5 0.5 0.00 -0.16 0.56 0.56 

960.75 0.5 0.00 0.81 0.56 0.55 

537.5 0.25 -0.01 -1.06 0.51 0.51 

420.5 0.25 0.00 0.25 0.50 0.50 

338 0.25 0.00 -0.59 0.48 0.48 

509.25 0.5 0.00 0.07 0.47 0.47 
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Trawden  

Catchment Area: 2.5 km2, 0.6% of cells contain grips, the intact case has a discharge up to 0.25 m3/s 

higher than the gripped case, the maximum increase is 48% of the modelled discharge. However, the 

maximum difference between peak discharges is only 25% and the difference for the largest storm 

only 11%. 
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timestep 

[hrs] 

lag time 

[hrs] 

Qdiff 

[m3/s] 

Qdiff 

[%] 

intact Q 

[m3/s] 

gripped Q 

[m3/s] 

908.5 0.75 0.21 10.64 1.94 1.73 

648.5 1.25 0.12 15.79 0.76 0.64 

722 1 0.07 12.58 0.59 0.52 

569.5 0.5 -0.01 -1.65 0.56 0.57 

537.25 1 0.13 24.44 0.54 0.41 

958.5 1.25 0.02 4.62 0.54 0.51 

858 0.75 0.13 24.99 0.53 0.40 

418.5 0.75 0.10 23.50 0.42 0.32 

764.5 1 0.08 19.62 0.40 0.33 

1136 0.5 0.12 29.73 0.39 0.28 
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Trawden - worst case scenario for grip impact 

Catchment Area: 2.5 km2, 0.6% of cells contain grips, the maximum relative increase in peak 

discharge in the gripped case is only 11% and the increase for the largest storm only 1.2%.  
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timestep 

[hrs] 

lag time 

[hrs] 

Qdiff 

[m3/s] 

Qdiff 

[%] 

intact Q 

[m3/s] 

gripped Q 

[m3/s] 

908.5 0.5 -0.02 -1.21 1.94 1.96 

648.5 0.25 -0.08 -9.86 0.76 0.84 

722 0.25 -0.02 -2.72 0.59 0.61 

569.5 0.25 -0.03 -5.93 0.56 0.60 

537.25 0.5 -0.01 -2.72 0.54 0.55 

958.5 0.25 -0.04 -7.79 0.54 0.58 

858 0.25 -0.05 -9.61 0.53 0.58 

418.5 0.25 -0.05 -11.77 0.42 0.47 

764.5 0.75 0.00 -0.70 0.40 0.41 

1136 0.25 -0.01 -1.67 0.39 0.40 

 

 

 


