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Disclaimer    

These notes are compiled on the basis of the River Restoration Centre’s (RRC) expertise and 
a site visit between 3rd and 4th December 2018. RRC seeks to provide advice and 
suggestions to facilitate river restoration progress, but is careful not to produce detailed 
design drawings. In this way the Centre limits its liability. Liability for any restoration designs 
should be with the consultants tasked with the detailed technical feasibility and design work 
which will be necessary to take forward any options identified in this document. 
 
RRC is a national centre for information and advice and holds a dataset of river restoration 
and best practice management works. To inform this inventory please let us know of any 
progress with this project and also other projects which are carried planned in the future. 
Please send any information to the RRC (rrc@therrc.co.uk). 
 
If nothing else is stated, all photos in this document are copyright of © the RRC. 
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1. Introduction 

Wince Brook is a tributary of the River Irk in the North West River Basin District. Most of the 

catchment is located in-between Middleton and Oldham in an area which played a 

significant role in the Industrial Revolution of the 19th Century. This was well before the 

introduction of widespread environmental regulation, and has resulted in the river being 

straightened, resectioned, constrained and polluted; leading to a loss of riverine habitat and 

species. 

Partners in the Irk Catchment have been working to reverse some of these impacts and 

restore habitats and native species to the river. RRC produced a report in 2018 on the Irk 

which identified site-based opportunities to make catchment-wide improvements. 

RRC has been asked to survey Wince Brook and undertake a similar study to identify issues 

and opportunities for improving the ecology of the river, and to show how those issues and 

opportunities should fit into a catchment strategy. 
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2. Methodology 

Methodological framework 
River Restoration planning for Wince Brook will follow best practice recommendation for 

catchment-based restoration (see Figure 1). The river restoration process is split into 6 main 

activities from ‘Understanding your river’ to ‘delivery’ and ‘monitoring’. The overall principle 

behind this process is to combine an analysis of the catchment issues with individual reach 

assessments to identify potential issues at the catchment scale, and develop programmes of 

actions at catchment and reach scales that will deliver overall improvements. This report, 

will deal with the first two steps of the process relating to developing an understanding of 

the catchment, identifying issues, setting objectives and targets, and identifying potential 

restoration options. The options are presented along with outline costings and an analysis of 

multiple benefits, in order to allow a restoration plan to be formulated. 

 

 
Figure 1: A recommended framework for delivering river restoration. 

A water body assessment is carried out within an analytical framework (Figure 2), linking the 

assessment of hydromorphological forms and functions to processes, natural drivers of 

change and pressures at different scales. The analytical framework is essential in ensuring 
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consistency in pressure and impact assessment, and in defining the terms of reference for 

developing a restoration plan. 

 

 
Figure 2: Identifying and assessing catchment pressures and impacts. 

The project methodology is described in the flow chart below (Figure 3). It is designed to 
maximise outputs and focus efforts through the careful analysis of existing data. 

 
Figure 3: Process outline for the project. 

 

Desktop 
assessment 

• Collation of existing data (e.g. Lidar, water quality, hydromorphology, land use, biology) 

• Identification and delineation of homogeneous hydromorphological river reaches 

• Identification of potential strategies 

• Planning of field work 

Field 
assessment 

• Survey of individual river reaches including: 

• Geomorphological assessment and mapping 

• Identification of issues and management/restoration options 

• Continuous photographic baseline using 360° cameras 

Option 
appraisal 

• Identification of water body impacts from reach data analysis 

• Quantification of reach contribution to water body impacts 

• Identification of restoration/management options across reaches 

• Prioritisation and appraisal of options (including costing) 
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The process starts with an assessment of the water body using existing material as part of a 

desktop review, such as maps, existing monitoring data, aerial photographs, Lidar data, local 

knowledge etc. followed by site and catchment surveys. 

River reaches are first defined using a combination of modelled hydromorphological data for 

observed and semi-natural conditions, land use data and aerial photographs. The aim is to 

delineate a series of homogeneous reaches with regard to hydromorphology, pressures and 

impacts. 

A survey is then carried out to collect data on hydromorphological aspects and identify 

potential restoration opportunities at reach scale. 

The next step involves identifying potential pressures and impacts on hydromorphology at 

water body and reach scales, and identifying potential ways of gathering information taking 

account of budget and time constraints. 

The data are combined and analysed to identify dominant water body issues. These 

represent combinations of pressures and subsequent impacts affecting quality. Each reach 

will be analysed against its relative contribution to water body impacts and the potential for 

river restoration and improvement using a simple scoring system and an assessment of costs 

and benefits. 

The options for restoration are then prioritised according to the reach contribution to 

catchment impacts and the potential benefits following restoration. This will help create a 

first prioritisation of the options. 

 

Study area 
This report addresses the whole of Wince Brook from the confluence with the River Irk in 

Middleton to the A663 (Broadway) on the outskirts of Oldham. The full 5.1km stretch of 

Wince Brook was able to be surveyed minus a few small sections where the river is culverted 

and one area of restricted access in Reach 1. 

 

Reach delineation 
Reaches were defined using predictions of four hydromorphological indices representing 

channel substrate size, flow types, geomorphic activity and channel vegetation structure, 

comparing the observed and reference conditions (Naura, 2016). Predictions for every 500m 

section of the river were compared and grouped by plotting them on a graph (Figure 4) and 

identifying major or significant changes in index values along the river network (Naura, 

2012). This was checked using Google Maps, aerial photography and a ground survey. It was 

adjusted where relevant to reflect major changes in land use, pressures and 

hydromorphology. 
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Figure 4: The graph of modelled indices and the defined reaches for Wince Brook. 

Desktop study 
Data and information were collated from a number of sources. Natural Course, the 
Environment Agency, United Utilities and local community members were all consulted 
before and during the survey. WFD and water body information was sourced from the 
Catchment Data Explorer (Environment Agency, 2018). Lidar data was downloaded from 
data.gov.uk and old maps were analysed using Edina Digimap and the National Library of 
Scotland. Google maps was used to identify potential pressures, for example land use in 
Reach 1 and 4 and poaching in Reach 5. The information collected helped to inform the field 
survey. 
 

Field survey 
River Habitat Survey (RHS) 

RHS is a CEN-compliant (CEN 2004) standard methodology for hydromorphological 

assessment under the WFD and feature condition assessment under the Habitats Directive 

that is widely used in the UK and across Europe (Raven et al. 1997). RHS has been applied to 

more than 25,000 sites in the UK since 1994.  

The RHS field method is designed to yield reliable information on the physical structure of a 

500m stretch of river in a format suitable for statistical analysis (Fox, Naura & Scarlett 1998). 

The survey is organised in two major sections: 'spot-checks' and 'sweep-up'. The spot-checks 

are a series of ten 1m wide transects across the channel at 50m intervals, where bank and 

channel physical structure, as well as man-made modifications, land use and vegetation 

structure are recorded in a replicable manner. The ‘sweep-up' section, is used to note other 

habitat components like trees and associated features, flow features, and bank structure. In 

addition, background map-based information on altitude, slope, distance from source, 

R1 R2 R3 R4 R5 R6 
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height of source, solid and drift geology, flow category and water quality class are also 

collected. 

RHS data collected at spot-checks and during the sweep-up are used to calculate the 

following series of quality scores and indices (Table 1): 

 The Habitat Modification Score (HMS) quantifies the extent, potential impact and 

persistence of engineering structures on river channels, banks and riparian zones 

(Walker 2005). It is categorised into five classes (HMC) representing increasing levels 

of engineering impact, from semi-natural to severely modified (Appendix 1 – 

Hydromorphological indices). The HMS is split into sub-scores describing different 

engineering structures: culverts; bridges; outfalls and deflectors; bank and bed 

reinforcement; bank and bed resectioning; berms and embankments; weirs, dams 

and sluices; fords; poaching.  

 The Habitat Quality Assessment (HQA) scores the occurrence and diversity of natural 

habitat features, land uses and floodplain features, such as channel substrate types, 

riffles, pools, woodland and wetland (Raven et al. 1998). The score provides an 

overall site assessment of habitat diversity and conservation value. To be meaningful, 

HQA scores need to be interpreted within the context of sites of similar type. 

 HQA scores are classified into five quality bands following a ‘context analysis’. A 

context analysis consists of comparing a site HQA to the distribution of HQA scores 

for sites of similar type using a nearest neighbour approach. The method, approved 

by the Environment Agency, uses a statistical recombination of map-derived 

attributes representing known drivers of geomorphological change (i.e. specific 

stream power and shear stress; Jeffers, 1998) to select 150 sites of similar type. A site 

is then assessed according to its position within the distribution of HQA scores for the 

150 sites. The bottom quintile of the distribution represents very low habitat quality 

and the top quintile very high quality (all relative). In the case of the Wince Brook, we 

assessed the scores within the context of the 1995-7 England and Wales baseline 

survey. 

 The River Habitat Quality (RHQ) index combines HQA and HMS classes into one 

index representing the overall quality and integrity of river habitats (Appendix 1 – 

Hydromorphological indices) (Walker 2005). 

 The Channel Substrate Index (CSI), Flow Regime Index (FRI), Channel Vegetation 

Index (CVI) and Geomorphic Activity Index (GAI) are derived using RHS spot-check 

data on channel substrate, flow-types, channel vegetation structure, erosion and 

deposition features, riffles and pools (Naura et al. 2016), (Appendix 2 – 

Hydromorphological indices). The indices represent natural hydromorphological 

dimensions in British rivers.   

 The composite Hydromorphological Impact Ratio (HIR) combines individual HIRs for 

four hydromorphological indices/dimensions (CSI, FRI, GAI and CVI) to assess 
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departure from natural condition and impact. The composite HIR varies from 1 (no 

impact/semi-natural condition) to 5 (very high impact), see Appendix 3:  

Hydromorphological Impact Ratios. 

 The Riparian Quality Index (RQI) combines information on bankface and banktop 

vegetation structure, bank material and modification in an assessment of riparian 

vegetation complexity, naturalness and continuity (Appendix 4:  Hydromorphological 

Riparian Quality Index calculation).  

Geomorphological assessment 

The geomorphological assessment of the Wince Brook consisted of: 

 A walkover survey to detect patterns in sediment process distribution, pressures and 

impacts on hydromorphology. 

 Stream power analysis was completed by calculating specific stream power (SSP) 

using the following equation: SSP = ρgQS/w where SSP is Specific Stream Power in 

Watts/m2, ρ is the density of water in kg/m3, g is the acceleration due to gravity, Q is 

the stream discharge at bankfull flow in m3/s, S is the channel slope, and w is bankfull 

width in m. Qbankfull was estimated using Qmed values derived from the FEH database. 

Slope was extracted from the 1m Lidar data for the area in ArcGIS. 

Qualitative notes were also taken on restoration options to improve each reach. During the 

visit, RRC also spoke to local people to gather more knowledge about the historical and 

current pressures. 360° photos were taken at 10m - 20m intervals (depending on the 

perceived importance of the reach) and can be viewed using Google Streetview. 
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Table 1: RHS indices description. 

Indices RHS index Range Description 

H
ab

it
at

 q
u

al
it

y 
in

d
ic

es
 

Habitat Modification Score 
(HMS) 

0 to 6000+ Quantifies the extent, potential impact and persistence of engineering structures 

HMS class 1 (semi-natural) to 5 (severely 
modified) 

Classification of HMS score into 5 categories using set boundaries 

Habitat Quality Assessment 
score (HQA)  

0 to 100 Quantifies the diversity and naturalness of habitat features 

HQA class 1 (very low) to 5 (very high) Classification of HQA score by comparing to sites of similar types using a context 
analysis. 

River Habitat Quality (RHQ) 
index 

I (excellent) to V (very poor) Classification combining HMS and HQA classes and representing overall habitat 
quality and conservation value 

Riparian Quality Index (RQI) 1 (very low) to 5 (very high) Quantifies the complexity, continuity and naturalness of the riparian vegetation 

H
yd

ro
m

o
rp

h
o

lo
gi

ca
l i

n
d

ic
es

 

Channel Substrate Index 
(CSI) 

-2 (silt) to 1 (boulders) Represents the average substrate size 

Flow Regime Index (FRI) -1 (glide) to 2 (waterfall) Represents the average flow-type 

Channel Vegetation Index 
(CVI) 

-2 (free floating vegetation) to 1 
(mosses and lichens) 

Represents the dominant vegetation types 

Geomorphic Activity Index 
(GAI) 

-1 (no activity sign) to 1.6 (high 
activity) 

Represents the level of geomorphic activity (i.e. erosion and deposition) 

Hydromorphological Impact 
Ratio (HIR) 

1 (low impact) to 5 (very high 
impact)  

Quantifies the level of departure from natural state of CSI, FRI, CVI and GAI combined 
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Maps 
The data collected from the desktop study and walkover survey were digitised and saved as 

kml layers (GIS files) to facilitate access and viewing using simple tools such as Google Maps 

and Google Earth. The purpose of this is to communicate the findings to stakeholders in an 

accessible, visual and interactive way. Google Maps allows users anywhere (providing they 

have the link and an internet connection) to view the information. 

Reach assessment 
Field and desktop study data were digitised and summarised in Section 4. Reach 

descriptions contain infographics with important information such as reach location, stream 

power, length, channel dimensions and pressures.  

 
Figure 5: An example of the reach information graphics. 

The coloured bars on the right of Figure 5 show the River Habitat Survey indices, including 

River Habitat Quality (RHQ), Habitat Modification Score (HMS) and Riparian Quality (RQI).  A 

‘View Map’ and a ‘360°’ logo link to a reach map with 360° photos on Google Map. An 

accurate ‘Specific stream power’ figure is not available in Wince Brook because of the 

influence of Oldham Wastewater Treatment Plant. 

Assessing catchment issues 
Reach assessments were combined to produce a list of catchment-scale pressures and 

impacts that were ranked in order of importance. The contribution of individual reaches to 

catchment impacts was then assessed using a simple qualitative scale from 1 (low) to 3 

(high). 

Assessing opportunities for restoration 
The opportunities (Section 5) were scored based on their contribution to catchment impact 

alleviation. This is assessed using a qualitative scale from 1 (low) to 3 (high). 
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The full prioritisation table (Table 16) includes an indication of the ‘Multiple Benefits’ that 

each option will generate as well as benefits to the Irk Catchment. This is a sum of the 

scores for addressing impacts plus other additional objectives. The suggested method of 

prioritisation is to select the options that will provide the most benefits for the top 

catchment impacts. 

For most options in Section 6 there is a link to a 360° photo and the map location. 
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3. Catchment Background 

General information 
Wince Brook is a small tributary of the River Irk, the confluence of which is just downstream 

of Middleton Town Centre. Situated between Oldham and Middleton on the outskirts of 

Manchester, Wince Brook is 5.1km in length and has a catchment area of 11km2.  

Geology 
The bedrock geology is sandstone, siltstone and mudstone coal formations across the whole 

catchment. The superficial deposits are a mix of glacial till, glacial sheet deposits (sand and 

gravel) and alluvium in the floodplain (clay, silt, sand and gravel). There is a large area of 

man-made artificial ground around the waste water treatment plant which is probably a 

result of historic treatment practices. 

 
Figure 6: Showing the location of Wince Brook in relation to the other WFD water bodies in the Irk Catchment (Google). 

River Irk  
(Wince to Irwell) 

River Irk  
(Source to Wince Brook) 

Wince Brook 
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Water Framework Directive 
Wince Brook is classified as ‘Bad’ under the Water Framework Directive. It is currently failing 

for chemical elements (priority substances and priority hazardous substances) and its 

ecological elements are classified as ‘Bad’. The Hydomorphological Supporting Elements are 

classified as ‘Supports Good’. The reasons for not achieving good status are point source 

pollution and diffuse source pollution from water industry and urbanisation. 

Flood Risk 
Wince Brook has a small floodplain and there is little threat to properties across the 

catchment. The most risk is in the lower catchment where the town centre surrounds the 

Brook. The river is over-deep and constrained by high banks which limits the risk to 

properties. There are riverside houses which although are not at risk, have gardens which 

are occasionally flooded. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

17 
 

4. Reach Assessment 

Reach 1 

River Name: Wince Brook 

Downstream limit: SD8671805507 

Upstream limit: SD8745805534 

Length: 0.85km 

Dominant land Use: Urban 

Dimensions: W = 4.00m D = 1.20m 

Specific Stream Power: No accurate 

River Habitat Quality Riparian Quality Index 

Extremely Poor Low 

Habitat Modification Riparian Complexity 

Severe Poor 

Top Pressures 
Resectioning 
Bank protection 
Re-alignment 

Riparian Naturalness 

Poor 

Riparian continuity 

Moderate 

   

Reach description 

The downstream end of this reach is where Wince Brook joins the River Irk in Alkrington 

Woods Nature Reserve. Upstream of here the reach runs close to Middleton Town Centre 

with many nearby commercial and residential properties. 

Condition  

 The channel has been realigned and resectioned throughout. It is mostly over-deep 
with little variation in width and depth. 

 The resectioned and realigned section is very deep and steep and may generate high 
flow velocities restricting fish movement upstream. 

 The short section in Alkrington Woods Nature Reserve has extensive bank protection 
which prevents erosion. 

 There is a major weir in Alkrington downstream of a bridge and another further 
downstream which has failed in the past and now acts as a deflector. There is 
potentially another small barrier in the walled section downstream of the A664, but 
it was hard to tell with the high flows on the day of the visit. 

 There are two major bridges. One in Alkrington where upstream of a weir there is a 
wide crossing (~30m). The second major bridge runs under the A664. There are also 
a couple of minor bridges which have little impact. 

 Upstream of Alkrington and the A664 the river is constrained by commercial and 
residential properties. The floodplain has been consumed by the urban area and 
bank protection prevents the river from moving. 

https://goo.gl/maps/vqHJBLM12L22
https://drive.google.com/open?id=1SjkNIVW-LFNuE_evV-gZOLeuAf_fz-M1&usp=sharing
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 There is a small clump of Japanese knotweed in the Alkrington Woods Nature 
Reserve section. 

 A large culvert disconnects this Reach from Reach 2 upstream. 
 

  
Figure 7: Left - Weir (bottom), bank protection (left) and Japanese knotweed (top left) in Alkrington Woodland; Right - 
The straight channel with bank protection and high walls to prevent flooding.   

Pressures  Impacts 
Urban land use 

Re-alignment 

Resectioning 

Bank protection 

Culvert 

Bridges 

Outfalls 

Weirs 

Invasive species 

 Poor habitat quality 

Poor processes and forms 

Artificial bed material 

Poor longitudinal connectivity 

No floodplain connectivity 

Lost floodplain habitats 

Poor riparian habitats 

 

Reach HQA HMS HMC 
Baseline 

HQA class 
RHQ 

HQA Class 

Position 

1 32 3710 5 5 5 14% 

 

Reach 
Reinforced bed 

and banks 

Resectioned 

Bank Bed 
Realigned 

Weirs, dams, 

sluices 
Bridges 

Outfall/ 

Deflectors 

1 760 1600 400 400 400 150 
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Reach 2 

River Name: Wince Brook 

Downstream limit: SD8745805534 

Upstream limit: SD8804205060 

Length: 0.85km 

Dominant land use: Parkland 

Dimensions: W = 5.00m D = 1.00m 

Specific Stream Power: No accurate 

River Habitat Quality Riparian Quality Index 

Extremely Poor Poor 

Habitat Modification Riparian Complexity 
Severe Extremely Poor 

Top Pressures 
Resectioning 
Re-alignment 
Weir 

Riparian Naturalness 
Moderate 

Riparian Continuity 
Poor 

    

Reach description 

This reach is located in the downstream half of Wince Brook Park. This area has a history of 

mills with many old structures still present. The park is well used by the community with 

footpaths running through the valley. The river has more room in this reach with more 

natural land uses on the left bank. The right bank has residential properties nearby, the 

steep valley sides means that only the gardens are at risk of flooding. 

Condition  

 There is a large weir towards the downstream end of the reach which is the only 

barrier. 

 The channel has been realigned (straightened) for large sections and resectioned. 

There are a lack of natural features and poor habitats because of this.  

 There is extensive bank protection on the right bank. There is also likely to be toe 

protection on the left bank, although it was hard to tell with high flows present 

during the survey. 

 The high flows made determining sediment size difficult. From what was visible there 

does appear to be a lot of artificial bed material. This is possibly a legacy of old mill 

structures and may be being made worse by failing hard bank protection. 

 There are a number of wet areas adjacent to the river (reed beds and small areas of 

wet woodland). These habitats have been enhanced by digging some pools, although 

they are quite uniform at the moment. 

 There are a few small bridges which connect the various footpaths. One of these has 

abutments which extend into the channel and pond the water upstream. 

https://goo.gl/maps/cvxqUSmwXnn
https://drive.google.com/open?id=1m3NHNNJmOyKyJJwSpjrsn3K42v7HtNen&usp=sharing
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 There is Japanese knotweed present at the upstream end of the reach.  

 

  
Figure 8: Top - Minor bridge with large abutments impounding the flow (orange line); Bottom left - The culvert 
separating Reach 1 and 2; Bottom right - The weir in Reach 2. 

Pressures  Impacts 
Re-alignment 

Bank protection 
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Weirs 
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Reach HQA HMS HMC 
Baseline 
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RHQ 

HQA Class 

Position 

2 29 1810 5 5 5 15% 
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Reach 3 

River Name: Wince Brook 

Downstream limit: SD8804205060 

Upstream limit: SD8837104809 

Length: 0.85km 

Dominant land use: Parkland 

Dimensions: W = 13.00m D = 1.70m 

Specific Stream Power: No accurate 

River Habitat Quality Riparian Quality Index 

Moderate Poor 

Habitat Modification Riparian Complexity 
Obviously modified Extremely Poor 

Top Pressures 
Weir 
Bank protection 
Bridges 

Riparian Naturalness 
Good 

Riparian Continuity 
Extremely Poor 

      

 

Reach description 

This reach is also within Wince Brook Park but the pressures and character of the reach are 

quite different to that seen in Reach 2. The upstream limit of the reach is the B6393 

(Greengate). 

 

Condition  

 The channel is much wider here than it was in Reach 2. This is probably its natural 

width which was narrowed as part of the milling activity in Reach 2. 

 The river is much more sinuous and is actively meandering with depositional features 

(bars, berms) on the inside and erosion features on the outside (eroding cliffs). 

 There are a few minor bridges which have little impact, although one of them has an 

intermediate weir underneath it.  

 Japanese knotweed is extensive here with a number of large clumps dotted 

throughout the reach. Some of these have been recently cleared but are likely to 

grow back. 

 Some sections of bank have been cleared of vegetation (potentially invasive) and are 

now completely bare. 

 The right bank is managed as urban parkland and mowed right up to the bank top in 

places. The left bank is more diverse and has better tree cover. 

 There is an outfall which has failed but still flows into the river. 

 The upstream end of the reach is constrained by a housing development and is 

narrowed significantly by high brick walls. 

https://drive.google.com/open?id=1dkGGD2kHXFWEZDIb0HibyhIrWk6zJI7l&usp=sharing
https://goo.gl/maps/cKms6rhzyGx
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Figure 9: Left – A lot of Japanese knotweed are present in this reach; Right - More sinuosity and depositional features 
visible on the opposite bank. 

Pressures  Impacts 
Invasive species 

Intermediate weir 

Bank-top management 

Minor bridges 

Outfalls 

 Poor riparian habitats 

Poor water quality 

 

Reach HQA HMS HMC 
Baseline 

HQA class 
RHQ 

HQA Class 

Position 

3 53 435 3 2 3 67% 

 

Reach 

Reinforced 

bed and 

banks 

Weirs, dams, 

sluices 
Bridges Poaching 

Outfall/ 

Deflectors 

3 100 180 100 30 25 
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Reach 4 

River Name: Wince Brook 

Length: 0.85km 

Downstream limit: SD8837104809 

Upstream limit: SD8960304557 

Dominant land use: Urban 

Dimensions: Varies - Canalised/Culverted 

Specific Stream Power: No accurate 
 

      

 

Reach description 

This is a heavily impacted reach that is constrained within a steep valley upstream of the 

B6393. Upstream of here the river flows through the United Utilities wastewater treatment 

works. Most of the river flow originates from the wastewater treatment works (WWT). The 

reach and the river are therefore strongly influenced by the quantity and quality of the 

WWT effluents. 

 

Condition 

 85% of this reach is culverted under the wastewater treatment works, houses and 

roads. This has resulted in a complete loss of channel, riparian and floodplain habitat 

as well as creating a barrier to migration. 

 A large proportion of the flow comes from the wastewater treatment works’ 

outflow. As a result, the water quality will not be as good as in a more natural 

catchment. In high flows, untreated water may enter the river if the flood storage 

tanks are full. It should be noted that United Utilities are currently upgrading the 

plant. 

 The Environment Agency is going to be creating extra flood storage upstream of the 

wastewater treatment works. This work will include habitat improvements such as 

deculverting part of the channel. 

 The open sections of channel are mostly over-deep and constrained within large 

concrete walls. There is a short 100m isolated section between two culverts 

https://goo.gl/maps/2gH2tyacsFA2
https://drive.google.com/open?id=1vC-WUkSmUmv-eQ80ldc6Pz8_UoxisHfw&usp=sharing
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upstream of the treatment works where the river depth is more natural and some 

movement across the floodplain is possible. 

 Invasive Japanese knotweed was present in a short open section of the course. 

 

 
Figure 10: Short, isolated open section in between two culverts at the upstream end of Reach 4 displaying a floodplain.  

Pressures  Impacts 
Culverts 

Realignment 

Outfall from WWT 

Resectioning 

Bridges 

Bank Protection 

Invasive species 

 Poor Connectivity 

Poor habitat quality 

Poor processes and forms 

Water quality 

No riparian habitats 

No floodplain habitats 
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Reach 5 

River Name: Wince Brook 

Length: 0.85km 

Downstream limit: SD8960304557 

Upstream limit: SD8996504885 

Dominant land use: Improved grass 

Dimensions: W = 2.00m D = 0.70m 

Specific Stream Power: No accurate 

River Habitat Quality Riparian Quality Indices 

Poor Extremely Poor 

Habitat Modification Riparian Complexity 
Significant Extremely Poor 

Top Pressures 
Resectioning 
Poaching 

Riparian Naturalness 
Poor 

Riparian Continuity 
Extremely Poor 

    

 

Reach description 

This reach is located north of the B6189. Here the land use is contrasting to the rest of the 

catchment with improved grassland dominant as opposed to the urban land uses 

downstream. The land is owned by stables which keeps horses in the field which surrounds 

the river. There are construction sites and development proposals in this area which may 

impact the river. 

 

Condition 

 The channel has been resectioned at the downstream end of the reach in the small 

woodland. The channel is now over-deep with steep banks. This is impacting both in-

channel and riparian habitats. 

 The channel is heavily poached by horses within the field which potentially releases a 

lot of fine sediment into the channel. 

 There is a lack of riparian vegetation within the field. 

 There are few in-channel features with only one riffle and one example of large 

woody debris. 

 This reach is part of the Broadway Green Development plan: New Linear Park. The 

creation of a park here will provide opportunities to significantly improve habitats. 

 

 

https://goo.gl/maps/r9Y7YZys1PB2
https://drive.google.com/open?id=1eueHJHYq_a9eC3Ia9_zGpJN9l4hKtxRV&usp=sharing
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Figure 11: Left - An example of bank poaching; Right - The cut-off meander bend (middle) and only riffle (bottom right).  

Pressures  Impacts 
Resectioning 

Bank poaching 

 Fine sediment accumulation 

Poor riparian habitats 

Poor habitat quality 

 

Reach HQA HMS HMC 
Baseline 

HQA class 
RHQ 

HQA Class 

Position 

5 32 890 4 4 4 30% 

 

Reach 
Resectioned 

bed banks 
Poaching 

5 800 90 
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Reach 6 

River Name: Wince Brook 

Downstream limit: SD8996504885 

Upstream limit: SD9082105109 

Length: 0.85km 

Dominant land use: Tall herbs 

Dimensions: W = 2.00m D = 1.00m *Estimate 

Specific Stream Power: No accurate 
 

       

 

Reach description 

This is a short reach just upstream of the stable’s field within a small community woodland. 

The reach ends at what is now the source of Wince Brook - a large culvert exit. The rest of 

the upper catchment has been consumed by the expansion of urban areas around Oldham. 

RHS was not carried out on the reach as it was originally part of reach 5. It was decided after 

the survey to separate it. 

 

Condition 

 The channel has been resectioned throughout this reach. It is over-deep with un-

naturally steep bank profiles. 

 The water is cloudy and smells of sewage, potentially because of a misconnection in 

one of the commercial or residential properties upstream. 

 There is a lot of litter including shopping trolleys in the channel. 

 Giant Hogweed is present on a mid-channel bar and on a section of the bank. 

 A large reed bed is located to the north of the river. 

 There is more riparian vegetation and trees than in Reach 5 downstream. 

 

 

 

 

 

https://goo.gl/maps/FPvvibViZ9S2
https://drive.google.com/open?id=1K8PZ_HSWeWXXOAVSB6k-pPheQYgnUOa3&usp=sharing
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Figure 12: Left - Culvert exit at the upstream end; Right - Giant Hogweed. 

Pressures  Impacts 
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Invasive species 

Litter 

Culverting 

 

 Poor habitat quality 

Poor riparian habitats 

Water quality 
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5. Catchment hydromorphological assessment 

Naturalness 
Planform and floodplain connectivity 

Wince Brook has been modified and managed extensively since the industrial revolution. 

The channel has been realigned to accommodate and protect surrounding developments 

which have expanded over time. Reaches 1, 2 and 4 have all had their planform altered 

through straightening and culverting of the channel. Only Reaches 3 and 5 retain a more 

natural planform. 

The encroachment of urban developments has resulted in a significant loss of floodplain 

habitats. This is most prevalent in Reach 1, where the channel has been constrained and 

over-deepened to protect Middleton Town Centre; and Reach 4 where the wastewater 

treatment works has consumed the river and its floodplain. The urban nature of the land 

use means that floodplain habitats are unlikely to ever be restored in these reaches. The 

floodplain is well connected in Reaches 2 and 3, even if they are relatively small areas 

(around 30m and 50m wide). The upper sections have steeper valley sides and would not 

naturally have well developed floodplains. 

Hydromorphological condition 

Most of the reaches surveyed demonstrated between moderate and very high levels of 

departure from semi-natural conditions. This is consistent with the observed pressures and 

impacts outlined in the reach assessments (Section 4). Reach 3 was the closest to semi-

natural conditions and features such as eroding cliffs and berms. The most impacted 

reaches, according to the models were Reaches 1 and 2 which had a very high departure 

from semi-natural geomorphic activity. Channel substrate was not visible in Reach 1 so it is 

likely that the 5% figure in Table 2 is under-estimated. The high flows experienced on the 

morning of surveying Reach 1 may have also skewed the flow regime assessment. It should 

be noted that Reach 4 would have probably been the most impacted reach if we had been 

able to carry out a survey. The discrepancy between HIR classes and average values for all 

four indices is due to the way HIR is computed. The composite HIR is based on the highest 

impact recorded for the site (Appendix 3). 

Table 2: Overall Hydromorphological Impact Ratio scores for each index and overall classification for the Wince Brook 
sites (see Appendix 2 and 3). Red = far from semi-natural; Green = close to semi-natural. 

 

Reach 1 Reach 2 Reach 3 R4 Reach 5 R6 Average 

Channel Substrate 5% 100% 37% 
 

37% 
 

45% 

Geomorphic Activity 99% 85% 7% 
 

62% 
 

63% 

Flow Regime 18% 49% 47% 
 

66% 
 

45% 

Channel Vegetation 14% 49% 30% 
 

54% 
 

37% 

Average 34% 71% 30% 
 

55% 
 

 

HIR Class V. High V. High Moderate  High   
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The comparisons to semi-natural predictions show less geomorphic activity than would be 

expected. The only exception from this is Reach 3. Channel substrate was consistently finer 

than would be expected across the catchment, peaking in Reach 2 where the river has been 

realigned and impounded. As discussed earlier, the low departure in Reach 1 is likely to be a 

result of poor visibility on the day of survey. 

Flow-types were generally slower than would be expected with smooth flow and rippled 

flow predominant. These are typical of low energy environments. In Reach 1 the flow-types 

were actually faster than expected. Higher than normal flow levels during the survey may 

have influenced this. 

Channel vegetation is also closer to a slower flowing environment than would be expected 

in semi-natural conditions. This may have been influenced by site conditions on the day of 

survey. River Habitat Surveys are best undertaken in the growing season whilst this survey 

was done in December. 

Riparian habitat 

The naturalness of the riparian habitat is generally moderate to low. Reaches 2 and 3 have 

the most natural riparian habitat in the catchment because the river is given room within a 

community park. The other reaches have poor naturalness scores for riparian habitat 

because of urban constraints (Reaches 1 and 4) and poaching (Reach 5). Reach 6 had 

moderately good riparian habitats. However, it was not part of the RHS survey.  

 

Habitat Quality 

River Habitat Quality assessment 

River Habitat Quality was poor in all reaches apart from Reach 3. Reaches 1 and 2 were 

extremely poor and fell within the lowest RHQ assessment category (Table 3). This was due 

to a combination of high levels of engineering (as expressed by the HMS) and low levels of 

habitat diversity and naturalness relative to sites of similar types from the England & Wales 

1995-97 reference network (as expressed by the HQA score). Although we did not survey 

reach 4 for lack of access (culverted reach on WWT, we included an assessment of HMS, 

HQA and RHQ class based on the walkover data and our expert judgement. 
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Table 3: HQA, HQA position within sites of similar types, HMS and RHQ scores for the Wince Brook sites (see Appendix 2 
and 3).  The HQA, HMS and RHQ scores have been coloured according to their relative classes and colouring schemes 
(Green = high quality or semi-natural and red = poor quality or severely modified). Score levels for Reach 4 were 
estimated using expert judgement. 

Reach HQA HMS RHQ HQA Class Position 

1 32 3710 5 14% 

2 29 1810 5 15% 

3 53 435 3 69% 

4 Very low Very high 5 
 

5 32 890 4 30% 

6 
    

 

HQA scores (Table 4) for most reaches were very low compared to sites of similar type with 

a lack of channel and bank features, flow diversity, trees and associated features. Reach 3 

was the only reach to score well compared to sites of similar type (Top 31% of sites). The 

other reaches fell within the bottom 30% of sites of similar types in England and Wales for 

HQA score including Reaches 1 and 2 which are in the bottom 15%. 

Table 4: Comparison of site HQA scores to the median values for 150 sites of similar types highlighting positive (site 
score < Median score) and negative (site score > Median score) differences. 

  Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6 

HQA Score -16.5 -11 5   -8.5   

HQA Bank Veg -2 -4 -6   -10   

HQA Channel Features -4 -2 0   -2   

HQA Channel Substrate -1 -3 4   3   

HQA Flow Types -3 2 2   3   

HQA In-stream Channel Veg -3 -3 1   -0.5   

HQA Land Use 3 3 1   -1   

HQA Special Features -1 0 0   1   

HQA Trees & Assoc Features -2 -2 -4   -3   

HQA Bank Features -3 0.5 8   1   
 

 HMS were very high across the catchment (Table 3) and were dominated by extensive 

channel and bank resectioning, the presence of weirs culverts and bridges, as well as 

realignment and bank reinforcement in most reaches (Table 5). Altogether, the dominant 

pressures were resectioning and bank reinforcement. 
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Table 5: Breakdown of HMS sub-scores for each RHS site on Wince Brook with total sub-scores for the reaches calculated 
in the last column. 

 Reach 

HMS sub-score 1 2 3 4 5 6 Total 

Culverts 0 0 0   0   0 

Reinforced Bank bed 760 210 100   0   1070 

Resectioned bank bed 1600 600 0   800   3000 

Realignment 400 400 0   0   800 

Berms embankment 0 0 0   0   0 

Weirs dams and sluices 400 300 180   0   880 

Bridges 400 100 100   0   600 

Poaching 0 0 30   90   120 

Fords 0 0 0   0   0 

Outfall/deflector 150 200 25   0   375 

 

 

 
Figure 13: River Habitat Quality (RHQ) matrix for Wince Brook RHS. The positions of reaches 4 and 6 (grey) have been 
estimated. 

Riparian Quality assessment 

Riparian quality as measured by the RQI (Table 6) was low throughout the catchment. 

Generally, the riparian zone lacked complexity and continuity. The continuity of riparian 

vegetation was frequently interrupted by urban land uses and modification of the bank and 

vegetation structure. The riparian zone also lacked naturalness in a few of the reaches. The 
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reach with the lowest quality was Reach 5 where the banks were heavily poached and 

grazed. 

Table 6: Riparian Quality Index (RQI) classification for Wince Brook broken down into three constituting elements: 
Complexity (max score = 60), Naturalness (max score = 40) and Continuity (max score = 20; see Appendix 4). 

Reach Complexity  Naturalness  Continuity  Total  RQI  

1 16 9 9 34 Low quality 

2 10 19 7 36 Low quality 

3 8 27 2 37 Low quality 

4           

5 1 12 0 13 Very low quality 

6           

MAX 60 40 20 120 
 

 

Impacts and pressure summary 

The issues (pressures and impacts) in the Wince Brook catchment are comparable to that of 

a Heavily Modified Water Body. The urban constraints have imposed a number of pressures 

on the river including realignment, resectioning, culverting, weirs and many more. These 

pressures have impacted the natural morphology of Wince Brook and therefore the in-

channel habitats. The lack of geomorphological activity, naturalness and diversity can be 

related to the impacts of resectioning, realignment, bank protection and flow regime. In 

some cases in-channel habitats have been completely lost due to very (100m+) long 

culverts. 

The urban land use is also putting pressure on the floodplain, resulting in complete loss of 

habitats in Reaches 1 and 4. The growth of surrounding towns and developments has also 

had an impact on water quality. 

Historic weirs and culverts are impacting on the connectivity of the water body with sections 

that many species cannot access. There are significant barriers in Reaches 1, 2, 4 and 6. 

Invasive species are colonising banks and degrading the quality of the riparian zone. A full 

list of pressures and impacts recorded can be seen in Table 7. 
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Table 7: List of pressures and impacts recorded in the Wince Brook Catchment. 

Pressures  Impacts 
Re-alignment 

Resectioning 

Culverts 

Outfalls 

Bank protection 

Urban land use 

Invasive species 

Weirs 

Bank poaching 

Bridges 

 Poor habitat quality 

Connectivity 

Water quality 

Poor processes and forms  

Poor riparian habitats 

Lost floodplain habitats 

Artificial bed material 

Fine sediment accumulation 

 

Identifying the most important catchment impacts 

1. Water quality 

2. Poor geomorphic processes and forms  

3. Poor habitat quality 

4. Connectivity 

5. Poor riparian habitats 

6. Poor floodplain habitats 

7. Fine sediment accumulation 

8. Artificial bed material 

Water quality, poor geomorphic processes and forms, poor habitat quality and connectivity 

have been identified as the major impacts on the Wince Brook Catchment. Water quality is 

paramount as any efforts to improve the river hydromorphology will be undermined by 

water quality. Water quality is likely to change after the Oldham WWT upgrade works are 

completed therefore some monitoring is required to assess potential positive or negative 

impacts. Water quality is also a potential problem in Reach 6, upstream, where the river 

exits a large culvert (the water body source of Wince Brook) that runs underneath the urban 

area upstream and which showed evidence of pollution. 

Poor geomorphic processes, forms and habitat quality were observed across reaches due to 

the presence of modifications and pressures. Figure 13 shows catchment-wide 

morphological impacts (Habitat Modification Score) and habitat quality impacts (Habitat 

Quality Assessment Score). 

Connectivity was also significantly impacted along Wince Brook. There were barriers in 

nearly every reach, severely restricting the quality and accessibility of habitats and the 

ability of species to move or migrate. 
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Poor riparian habitats, fine sediment accumulation, lost floodplain and artificial material 

were judged as having less of an overall influence on catchment hydromorphological 

condition as they tended to be affecting only parts of the water body. 

Reach contribution to water body issues 

Identifying the contribution of each reach to catchment impacts is an important step in 

targeting and prioritising restoration works as it enables the identification of potential 

pressure nodes or ‘hot-spots’ and the development of plans of actions that take account of 

impacts at water body scale. By improving areas with a large impact on water body issues, 

we may be able to deliver significant improvements more quickly and efficiently. 

In Table 8, each reach is scored on a None (0), Low (1), Medium (2), High (3) scale based on 

their contribution to water body impacts. The scores were assigned by analysing qualitative 

and quantitative information collected from the walkover survey and considering it within 

the context of reach hydromorphological assessments. 

Table 8: Reach contribution to catchment impacts on a scale from 0 (none), 1 (low), 2 (moderate) and 3 (high). 

Reach contribution to catchment impacts 

Reach 
Water 
quality 

Poor 
processes 
and forms 

Poor 
habitat 
quality 

Connectivity 
Poor 

riparian 
habitats 

Fine sediment 
accumulation 

Poor 
floodplain 
habitats 

Artificial 
bed 

material 

1 1 3 3 3 3 0 3 2 

2 1 2 2 2 1 1 0 2 

3 0 0 1 0 2 0 0 0 

4 3 3 3 3 3 0 3 0 

5 1 2 2 0 3 3 1 0 

6 3 2 2 2 1 0 0 2 

Table 8 can be analysed horizontally by reach, or vertically by impact.  The impacts that are 

present across most reaches in the water body are poor processes and forms and poor 

habitat quality. Water Quality issues are also present in most reaches with Reaches 4 and 6 

contributing most to catchment impacts. An analysis of river reaches shows that most 

reaches are having a significant contribution to multiple catchment impacts. In particular, 

Reaches 1 and 4 seem to be the largest contributors to water body issues with high 

contributions in nearly all main impacts. Reach 3 has the least contribution with only a few 

related catchment impacts. The table can thus be used to identify dominant impacts at 

water body scale as well as reaches with strong influence on catchment issues and therefore 

potential for river restoration. 

In the next section, restoration options for each reach will be identified and their potential 

benefits on water body impacts estimated. We will then produce a table listing the benefits 

of restoration options so as to facilitate prioritisation (Table 16). 
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6. Options for restoration and improvement 

Reach 1 - Measures 

Pressures Measures 

Urban land use  Not feasible to address* 
Re-alignment  Not feasible to address* 

Resectioning (over-
deepening) 

1.  Investigate restrictions on fish passage due to 
flow velocity* 

Bank protection 2.  Remove bank protection in Alkrington 
3.  Create marginal habitats 

Culvert 4.  Investigate and use baffles to aid passage 

Bridges 5.  Investigate passage under bridges 
6.  Reduce size of bridge in Alkrington 

Outfalls 7.  Survey and monitor 

Weirs 8.  Remove weir 

Invasive species 9.  Remove or control the spread 

*Addressing the urban land use and re-alignment pressures in Reach 1 is not possible due to 

the tight constraints the urban land use imposes on the channel. Opportunities may arise if 

riverside land is re-developed. These can be inserted into the strategic plan when they are 

identified. 

 

Resectioning 

1. Investigate passage        

The ability to address the resectioning (over-deepening) pressure in this reach is constrained 

by the surrounding urban land use which would allow little by way of improvements and 

that would potentially increase flood risk. However, it may be possible to improve the 

connectivity of the channel whose current straight, steep and narrow form potentially 

generate velocities in excess of what fish species may be able to sustain. A local fisheries 

expert should be consulted to understand the impact on fish migration. Large wood 

engineered into the bank may be an option to break the energy and create resting areas to 

facilitate fish passage. Impacts on flood risk and the long term maintenance of such a 

structure would need to be considered before progressing with this. 

 

Bank protection 

2. Remove bank protection in Alkrington        

Urban land use constraints heavily restrict options to reduce the bank protection pressure in 

Reach 1. The only part of the reach where bank protection could be realistically removed is 

in Alkrington Woodland which is about ~25% of the reach length. 

In this part of the reach, there is no risk to property and therefore limited need for bank 

protection. It is suggested that the protections around the bridges are left in place but that 

other revetments are removed following more detailed investigation of potential erosional 

https://www.google.com/maps/d/edit?mid=1SjkNIVW-LFNuE_evV-gZOLeuAf_fz-M1&ll=53.54667828694089,-2.198922294874592&z=18
https://goo.gl/maps/mx2dNcHRMm62
https://www.google.com/maps/d/edit?mid=1SjkNIVW-LFNuE_evV-gZOLeuAf_fz-M1&ll=53.54598610046838,-2.201291574235256&z=19
https://goo.gl/maps/vGj2K6ZhcuN2


 

37 
 

impacts. The benefits of such measure would be fairly limited at both reach and catchment 

scales. 

3. Create marginal habitats        

An option to reduce the impact of bank protection in constrained sections would be to 

create marginal habitats in front of the banks. In such constrained channels, however, it is 

likely that any marginal features would be washed away by high velocity flows. The 

reduction of channel capacity may increase flood risk and could be a concern for local 

housing. An alternative is to introduce floating margins anchored to the bed and bank 

(Figure 14). These rise and fall with the flow and do not therefore reduce channel capacity. 

The use of these margins in this context would have to be discussed with the product 

suppliers as they are usually implemented in low energy environments. 

 
Figure 14: Diagram of a floating island from biomatrixwater.com. 

Another option would be to remove artificial material (failed bank protection) from the river 

and replace it with more natural gravel substrate. The constraints on the river in this reach 

would make it difficult to establish natural bed material due to high stream power, and the 

benefits gained would be limited. 

 

Culverts 

4. Investigate and use baffles to aid passage         

The most significant barrier in Reach 1 is the large culvert at the upstream limit of the reach. 

The culvert is 70m long and probably acts as a barrier to fish. Baffles could be used within 

the culvert to reduce velocities. Installing baffles can be expensive, so it is important that 

flow velocities are modelled first to assess the feasibility and efficacy of such measure. The 

impacts on flood risk and the structural integrity of the culvert also need careful 

consideration.  

 

 

 

 

https://www.google.com/maps/d/edit?mid=1SjkNIVW-LFNuE_evV-gZOLeuAf_fz-M1&ll=53.54669618014048,-2.19805592445357&z=19
https://goo.gl/maps/KKTE7jqSS8n
https://www.google.com/maps/d/edit?mid=1SjkNIVW-LFNuE_evV-gZOLeuAf_fz-M1&ll=53.54639478515004,-2.1918332198652024&z=19
https://goo.gl/maps/jz1yGV5HwRr
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Bridges and weirs 

5. Reduce size of bridge in Alkrington       

There is a large bridge upstream of a small weir (option 8) in Alkrington. The purpose of the 

bridge is uncertain as it is much larger than maintenance vehicles would require. It is 

possible that a service line runs under here or there may be an outfall. This should be 

investigated. There could be an opportunity to remove the weir and sections of the bridge 

that are not required for access. This would leave a much smaller bridge and a more open 

channel with a better connection to upstream sections. 

6. Investigate passage under bridges        

The main road (A664) crosses the river upstream of Alkrington. There does not seem to be a 

barrier associated with the bridge but it should be investigated by a fisheries expert to check 

this. 

 

Outfalls 

7. Survey and monitor 

It is suggested that an outfall survey is organised to identify outfalls and record their 

condition. The Environment Agency has outfall data available which have been added to the 

reach maps appended to this report. However, there may be smaller outfalls that have not 

been recorded during the survey. An outfall survey could be a good opportunity to engage 

local volunteers to record and monitor information on reach condition and outfall impacts.  

 

Weirs 

8. Remove weir in Alkrington        

The first potential barrier to migratory fish in Reach 1 is a small weir within Alkrington Park 

which may be impassable to some species. The weir seems to be structurally connected to 

the long bridge just upstream. There is potential for the weir to be removed along with 

sections of the bridge (option 5). 

 

Invasive Species 

9. Remove or control         

Japanese knotweed is present very close to the confluence with the River Irk. Because of 

this, any action to remove the invasive species needs to be assessed to ensure that it will 

not spread downstream.  

Japanese knotweed rhizomes can float downstream and are not affected by cutting. 

Spraying with chemicals is effective but may not be permissible near water courses. The 

Environment Agency should be consulted before any action is taken. 

 

 

https://www.google.com/maps/d/edit?mid=1SjkNIVW-LFNuE_evV-gZOLeuAf_fz-M1&ll=53.54624845199424,-2.2005129210348287&z=20
https://goo.gl/maps/9ioBgfPDekM2
https://www.google.com/maps/d/edit?mid=1SjkNIVW-LFNuE_evV-gZOLeuAf_fz-M1&ll=53.54655456563215,-2.199618178899641&z=20
https://goo.gl/maps/pndzCZoXS1v
https://www.google.com/maps/d/edit?mid=1SjkNIVW-LFNuE_evV-gZOLeuAf_fz-M1&ll=53.54616934529494,-2.2004555113468314&z=21
https://goo.gl/maps/g7omM72saDv
https://www.google.com/maps/d/edit?mid=1SjkNIVW-LFNuE_evV-gZOLeuAf_fz-M1&ll=53.54601444434198,-2.2003781533117035&z=21
https://www.google.com/maps/@53.5460621,-2.200489,3a,65.6y,315.99h,80.05t/data=!3m8!1e1!3m6!1sAF1QipMNtf5CTM-XOZwNnKa8rqZnoXrP2zjcNFLA7LvX!2e10!3e11!6shttps:/lh5.googleusercontent.com/p/AF1QipMNtf5CTM-XOZwNnKa8rqZnoXrP2zjcNFLA7LvX=w203-h100-k-no-pi4.3615437-ya355.959-ro-2.0916605-fo100!7i5376!8i2688
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Reach 1 - Option summary 

Because of constraints imposed by the surrounding land use, options are limited. Measures 

should focus on investigating and improving passage for migratory animals such as fish as 

the reach will then act as a stepping stone to upstream reaches with greater diversity and 

naturalness (e.g. reaches 2 and 3).  

Table 9: Options for Reach 1. Total Benefits is a sum of benefits for each option, calculated in the full prioritisation table. 

Options Measures 
Total 

benefits 
Cost 

Option 1 

 Investigate passage in resectioned channel 

 Investigate culvert and retrofit baffles to aid passage if required 

 Investigate other bridges to see if they are passable 

 Survey and monitor outfalls to identify issues 

 Remove weir in Alkrington 

 Remove / control spread of invasive species 

9 £££ 

Option 2 

 Investigate passage in resectioned channel 

 Investigate culvert and retrofit baffles to aid passage if required 

 Investigate other bridges to see if they are passable 

 Remove weir in Alkrington 

6 ££ 

Option 3 
 Remove unnecessary bank protection in Alkrington Woodland 

 Create marginal habitats 

 Remove / control Japanese knotweed 

6 £ 

The suggested option involves investigating potential barriers and removing them where 

there is an issue. It is also suggested that outfalls are surveyed and a plan is put in place to 

control non-native invasive species. The other options include measures to address 

connectivity (option 2) and habitats (option 3) but do not provide as many benefits as 

option 1 on catchment issues. 
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Reach 2 - Measures 

Pressures Measures 

Re-alignment 10.1.  Remove bank protection 
10.2.  Remove bank protection and use large wood 
10.3. Re-meander the channel 
11.  Remove failed material from the channel 

Bank protection 

Resectioning 

Weir 12.1.  Remove weir 
12.2.  Bypass the weir 

Urban land use  Not feasible* 

Minor bridges 13.  Remove redundant large abutments 

Outfalls 14.  Survey and monitor 

Invasive species 15.  Remove or control the spread 

* It is not possible to remove the residential or commercial properties that partly constrain 
the right bank in this reach. 
 
Realignment, bank protection and resectioning 

10.1. Remove bank protection        
Wince Brook was straightened and is visibly less sinuous than Reach 3 upstream. To 
reinstate a more sinuous planform, the bank protection on the left will need to be removed 
to allow the river to erode and widen. As well as restoring a more natural planform, this will 
also improve the cross-sectional shape, altered through resectioning, to regain a more 
natural profile similar to that of Reach 3. 

In some parts of the reach, impoundments will prevent the river from eroding due the 
reduced energy. The impounding structures are discussed below and include a weir and 
bridge abutments. Removing bank protection alone may result in a long recovery period 
(decades) as energy levels are probably too low to cause short term changes. If faster 
adjustments are required, it is possible to use large wood to locally initiate change. 

10.2. Remove bank protection and use large wood       
Large wood can be used to speed up the recovery process by deflecting more energy onto 
the left bank. Large wood can be pinned into the bank to prevent it from being dislodged 
and moved. The bank protection on the right bank can be retained to protect the gardens of 
riverside properties. 

10.3. Re-meander the channel      
An option to provide immediate improvements would be to create a new meandering 
channel in the wider sections of the floodplain. Digging a new channel can be costly and 
would require the use of heavy machinery on site that could cause potential damage to 
current floodplain habitats. For these reasons, we do not recommend this option. 
 
 
 
 
 
 

https://www.google.com/maps/d/edit?mid=1m3NHNNJmOyKyJJwSpjrsn3K42v7HtNen&ll=53.545684270365925,-2.187292642813304&z=17
https://goo.gl/maps/xqpSAJ6Eccq
https://www.google.com/maps/d/edit?mid=1m3NHNNJmOyKyJJwSpjrsn3K42v7HtNen&ll=53.545684270365925,-2.187292642813304&z=17
https://goo.gl/maps/1r7C6QBzpvv
https://www.google.com/maps/d/edit?mid=1m3NHNNJmOyKyJJwSpjrsn3K42v7HtNen&ll=53.545684270365925,-2.187292642813304&z=17
https://goo.gl/maps/1r7C6QBzpvv
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Table 10: Showing how removing bank protection and using large wood is the preferred option. 

 Short term 
habitat quality 

Long term 
habitat quality 

Natural 
processes 

Risk Cost 

Do nothing - - - L - 

Remove bank 
protection - ~  L £ 

Remove bank 
protection & use 
large wood 

   M ££ 

Re-meander 
channel    H ££££ 

 
11. Remove artificial material from the channel 
Once a more natural channel profile has been re-instated, the channel sediment can be 
improved by removing artificial material from previous bank protection that has collapsed 
into the channel. Artificial material should be replaced by more natural gravels to improve 
channel habitats. The size of the gravel can be selected by using natural gravels already in 
the channel and sediment transport equations. 
 
Weir 

12.1. Remove weir       
The single weir in this reach looks to be in poor condition. It should be removed to improve 

connectivity as well as upstream morphology and habitats. Full removal will possibly 

destabilise the steep right bank, currently reinforced with brick laid stone. There are 

commercial properties nearby that could be at risk if the wall fails. It will need to be 

underpinned if there are concerns about its stability. Upstream of the weir, energy will be 

increased following the re-instatement of a more natural bed gradient. It is possible that the 

bank protection will begin to fail here as well. 

If there are concerns about stability, large wood could be used to deflect the energy onto 

the left bank where there is no risk to properties. This would need to be engineered into the 

bank to prevent it from being dislodged and potentially blocking structures downstream. 

The height, location and angle of the wood will be important to its success. If placed 

incorrectly it may encourage erosion on the right bank in high flows as water spills over it. 

12.2. Bypass the weir       

If the weir cannot be removed, the other option would be to bypass the weir. This would 

potentially be a more expensive option as it will require a new channel to be dug at the right 

gradient and dimensions to enable passage and remain stable. This option will not improve 

https://www.google.com/maps/d/edit?mid=1m3NHNNJmOyKyJJwSpjrsn3K42v7HtNen&ll=53.54689762823943,-2.1889309697392036&z=19
https://goo.gl/maps/WfRJS9ZtSe32
https://www.google.com/maps/d/edit?mid=1m3NHNNJmOyKyJJwSpjrsn3K42v7HtNen&ll=53.54689762823943,-2.1889309697392036&z=19
https://goo.gl/maps/WfRJS9ZtSe32
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the morphology upstream because the gradient will not be altered. A bypass should only be 

considered once barriers downstream are addressed; and if the weir cannot be removed. 

 

Minor bridges 

13. Remove redundant large abutments       

The bridges in this section generally have little impact on the river and provide good access 

for the community. There is one bridge with a large abutment that extends into the channel 

and backs up the flow. The abutment looks to be part of a previous weir structure and not 

integral to the stability of the small bridge. This should be investigated and modified to 

prevent the impoundment effect and increase the energy upstream. 

 

Outfalls 

14. Survey and monitor 

As mentioned in Reach 1 assessment, an outfall survey should be organised to identify and 

locate outfalls and record their condition.  

 

Invasive Species 

15. Remove or control the spread       

Japanese knotweed should be carefully removed using precautions detailed further in Reach 

1 assessment. 

 

Additional options: 

16. Improving wetland habitats     

There are two small square ponds which have been dug. These could be easily enhanced by 

creating shallower and uneven ledges which will provide more varied habitats. 

 

17. Community access 

Access for the park is generally good with numerous entrance points and good paths. The 

access to the river though is poor and could be improved alongside works in-channel.  

 

 

 

 

 

 

 

 

 

https://www.google.com/maps/d/edit?mid=1m3NHNNJmOyKyJJwSpjrsn3K42v7HtNen&ll=53.54496677108875,-2.1838432326612747&z=19
https://goo.gl/maps/TT41cbfhnT62
https://www.google.com/maps/d/edit?mid=1m3NHNNJmOyKyJJwSpjrsn3K42v7HtNen&ll=53.542524800950986,-2.1823398959732003&z=19
https://goo.gl/maps/zgHqY2ZEJYR2
https://www.google.com/maps/d/edit?mid=1m3NHNNJmOyKyJJwSpjrsn3K42v7HtNen&ll=53.54567246593699,-2.1855876421059293&z=20
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Reach 2 - Option summary 

There are good options in Reach 2 to make improvements to habitats and geomorphic 

processes. This is one of the few parts of the catchment where there is room to make such 

improvements. 

Table 11: Options for Reach 2. Total Benefits is a sum of benefits for each option, calculated in the full prioritisation 
table. 

Options Measures 
Total 

benefits 
Cost 

Option 1 

 Remove bank protection on left bank and use large wood 

 Remove weir 

 Remove large bridge abutments 

 Survey and monitor outfalls to identify issues 

 Control the patch of Japanese knotweed 

16 ££££ 

Option 2 
 Remove bank protection on left bank 

 Remove weir 
9 £££ 

Option 3  Remove weir 2 ££ 

The suggested option is to remove bank protection and use large wood. It is important that 
the weir and bridge abutments are removed as well to get the full habitat and 
geomorphological benefits. These structures are impounding the flow and will reduce the 
energy and the work that the river can do. Potential water quality issues should be 
investigated and invasive species controlled.  

The other options focus on removing barriers for migratory species and doing the minimum 
in terms of habitat improvements. Option 2 will take many years to provide significant 
benefits whilst option 3 will not result in any habitat improvements in this reach. 
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Reach 3 - Measures 

Pressures Measures 

Invasive species 18.  Remove or control the spread 

Intermediate weir 19.  Remove weir 

Bank-top management 20.  Create a buffer strip with riparian vegetation 

Minor bridges 21.  Replace if flow is impounded 

Outfalls 22.  Repair, survey and monitor 

 

Invasive species 

18. Remove or control the spread       

The biggest pressure on Reach 3 is the Japanese knotweed that has invaded many sections 

of the banks. Japanese knotweed should be carefully removed using precautions detailed 

further in Reach 1 assessment. 

Intermediate weir 

19. Remove weir       

Removing the intermediate weir by the bridge at the downstream end of the reach would 

improve connectivity and remove the impoundment effect upstream. It is not a large weir, 

so the benefits of removal would not be as great as the weir in Reach 2. 

Bank-top management 

20.  Create a buffer strip with riparian vegetation       

The right bank of the river is extensively managed because it is the side which is most 

accessible to the community. In some sections, the grass is mown, whilst in others it has 

been cleared of all vegetation (potentially invasive). To improve the riparian zone, it is 

suggested that a 5m buffer around the channel is created. In areas of improved grassland, 

this could be as simple as letting the 5m buffer grow with no management. Planting may be 

required to prevent the spread of invasive species where the ground is bare and susceptible 

to colonisation. 

Minor bridges 

21. Replace if impounding the flow       

The minor bridge above the weir (option 19) may need to be modified if its abutments are 

contributing to the impoundment of the river. The structural integrity of the bridge may be 

compromised by the weir’s removal. It is therefore important that options 19 and 20 are 

considered together. The rest of the bridges in this reach do not have a significant impact on 

the river. 

 

 

 

 

 

https://www.google.com/maps/d/edit?mid=1dkGGD2kHXFWEZDIb0HibyhIrWk6zJI7l&ll=53.54090493016687,-2.1797009362294375&z=17
https://goo.gl/maps/HTVtEkA576v
https://www.google.com/maps/d/edit?mid=1dkGGD2kHXFWEZDIb0HibyhIrWk6zJI7l&ll=53.54170061918374,-2.181804366529718&z=19
https://goo.gl/maps/KNwkyvm1jjx
https://www.google.com/maps/d/edit?mid=1dkGGD2kHXFWEZDIb0HibyhIrWk6zJI7l&ll=53.54112364030528,-2.1806788569933815&z=18
https://goo.gl/maps/nJrP6yb3AVk
https://www.google.com/maps/d/edit?mid=1dkGGD2kHXFWEZDIb0HibyhIrWk6zJI7l&ll=53.54170061918374,-2.181804366529718&z=19
https://goo.gl/maps/KNwkyvm1jjx
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Outfalls 

22.  Repair, survey and monitor       

During the survey it was noted that an outfall in this reach had failed and had partially 

collapsed. The structure had fallen into the river and the pipe exit was almost completely 

blocked. As mentioned in Reach 1 assessment, an outfall survey should be organised to 

identify and locate outfalls, record their water quality impact and condition.  

 

Reach 3 - Option summary 

Reach 3 had relatively good habitats and naturalness. Most options considered concentrate 

on the riparian zone. 

Table 12: Options for Reach 3. Total Benefits is a sum of benefits for each option, calculated in the full prioritisation 
table. 

Options Measures 
Total 

benefits 
Cost 

Option 1 

 Control the spread of Japanese knotweed 

 Remove intermediate weir 

 Create a riparian buffer along the river 

 Survey and monitor outfalls to identify issues 

7 ££££ 

Option 2 
 Control the spread of Japanese knotweed 

 Create a riparian buffer along the river 
4 ££ 

Option 3  Remove intermediate weir 2 ££ 

Option 1, the suggested option, will look to improve the riparian zone by controlling and 

removing invasive species as well as reinstating a riparian zone on the heavily managed 

sections. There are also smaller measures to improve connectivity, habitats and water 

quality.  

Option 2 focusses on improving the riparian zone but will ignore the in-channel pressures. 

This reduces the total benefits and costs of the option. Option 3 simply looks to improve 

connectivity by removing the small weir. This will not provide any further benefits. 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.google.com/maps/d/edit?mid=1dkGGD2kHXFWEZDIb0HibyhIrWk6zJI7l&ll=53.54055523039728,-2.17887845300379&z=19
https://goo.gl/maps/JEP9jkR2poL2
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Reach 4 - Measures 

Pressures Measures 

Culverts  Investigate culverts* 

Re-alignment  Not feasible to address* 

Outflow from WWT 23.  Monitor flow levels and water quality 

Resectioning  Not feasible to address* 

Bridges  Not feasible to address* 

Bank Protection  Not feasible to address* 

Invasive species 24.  Control the spread 

*No work on the channel is possible in this reach due to the urban constraints including 
major roads, commercial properties and the WWT site. There are three culverts with lengths 
of 323m, 173m, and 263m which cannot be fully removed. Before options for passage are 
considered, there needs to be detailed investigations into the culverts. This needs to include 
the depth of water, velocities, whether there are other barriers such as sumps, and if the 
culverts would be safe to work in. Baffles could aid passage, but the risks and costs of this 
would need to be carefully considered. It’s possible that some fish species will still not pass 
through the culverts when the baffles are in place. 
 
Outfall from WWT 
23. Monitor flow levels and water quality 
Little can be done within Reach 4 to address the hydromorphological issues because of the 

surrounding land use and key infrastructure. Improvements can be made to the quantity 

and quality of flows into Wince Brook though. 

United Utilities are improving the WWT that provides flow for Wince Brook. This should be 

monitored regularly to understand the impact on Wince Brook and help to direct the plans 

for the wider Irk Catchment. 

Invasive species 

24.  Control the spread       
Access to the location of the Japanese knotweed looks difficult. If access is possible, the 

same approach should be taken as in the other reaches. Japanese knotweed should be 

carefully removed using precautions detailed further in Reach 1 assessment. 

 

 

 

 

 

 

https://www.google.com/maps/d/edit?mid=1vC-WUkSmUmv-eQ80ldc6Pz8_UoxisHfw&ll=53.5389767868971,-2.1740208371300014&z=18
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Reach 4 - Option summary 

The significant land use constraints on this section means that options are very limited to 

monitoring water quality and controlling invasive species. 

Table 13: Options for Reach 4. Total Benefits is a sum of benefits for each option, calculated in the full prioritisation 
table. 

Options Measures 
Total 

benefits 
Cost 

Option 1 
 Monitor water quality following completion of the WWT 

 Remove / control spread of invasive species 
3 ££ 
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Reach 5 - Measures 

Pressures Measures 

Resectioning 25.  Raise the bed with gravel 

Bank poaching 26.  Create a riparian buffer with designated drinking points 

 

Resectioning 

25. Raise the bed with gravel       

Within the wooded section at the downstream end of the reach, the channel has been 

resectioned and over-deepened. Gravel can be used to raise the bed back to a more natural 

level. Gravel deposits currently in the channel should be used to help size the material for 

introduction. Gravel augmentation will improve in-channel habitats as well as floodplain 

habitats in the woodland as it will flood more often. 

If fine sediment sources are not addressed upstream, it is likely that the newly imported 

gravel will be covered in a layer of silt, reducing the ecological benefits of the works. 

Bank poaching 

26.  Create a riparian buffer with designated drinking points           
The riparian zone can be significantly improved in this reach by creating a 5m (at least) 

buffer either side of the channel and fencing it off. This will allow vegetation to colonise the 

banks and reduce the amount of sediment being released. It will also create valuable 

riparian, marginal and in-channel habitats. 

Horses in the field can be given access to the water with carefully designed watering and 

crossing points. These should have a liner at the base with ~500mm of gravel and cobbles on 

top to prevent the development of muddy areas around the river. 

The crossing points should be on a straight section of the river in areas of deposition. Like 

the watering points, gravel should be used as a base to limit fine sediment input into the 

river. Example from the River Cole (RRC, 2012). 

https://www.therrc.co.uk/MOT/Final_Versions_%28Secure%29/8.1_Cole.pdf
https://www.google.com/maps/d/edit?mid=1eueHJHYq_a9eC3Ia9_zGpJN9l4hKtxRV&ll=53.53821705544736,-2.1575068357844884&z=18
https://goo.gl/maps/uNdgJ2NUTnG2
https://www.google.com/maps/d/edit?mid=1eueHJHYq_a9eC3Ia9_zGpJN9l4hKtxRV&ll=53.53965029766174,-2.155763473930506&z=17
https://goo.gl/maps/PACYgoMgU1E2
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Figure 15: Image 20: A cattle drink with a gravel base. 

   
Figure 16: Example of an equestrian ford from the River Cole in the RRC Manual. 

Broadway Green Development plan: New Linear Park 

32. Large buffer zones, tree planting and large wood as part of Broadway Green 
Development Plan 

If the plan to create a park progresses, the options above can be enhanced to further 

improve habitats. Larger buffer zones and tree planting will great more diverse riparian 

habitats. Large wood could be used to improve channel habitats. These would not need to 

be pinned or structurally engineered into the bank as energy levels are low in this reach. If 

there are concerns, a couple of stakes can be used to hold the wood in place. 
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Reach 5 - Option summary 

Reach 5 had less complex pressures than the heavily urbanised sections downstream. The 

options include two measures to address resectioning and bank poaching. 

Table 14: Options for Reach 5. Total Benefits is a sum of benefits for each option, calculated in the full prioritisation 
table. 

Options Measures 
Total 

benefits 
Cost 

Option 1 
 Raise the bed of resectioned channel 

 Fence off the river and create a buffer  
12 £££ 

Option 2  Fence off the river and create a buffer  9 ££ 

Option 3 
 Raise the bed of the resectioned channel 

 Large buffer zones, tree planting and large wood as part of 
Broadway Green Development Plan 

15 ££££ 

 
Options 1 and 2 both include fencing because it is an important measure which will have 
catchment-scale benefits. It is suggested that the bed is also raised in places to have further 
site scale benefits. 
 
Option 3 would be the preferred option if the Broadway Green Development Plan goes 
ahead, as it will provide more benefits for riparian and channel habitats.  
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Reach 6 - Measures 

Pressures Measures 

Culvert  Not feasible to address* 

Urban Land use 

 
27.  Investigate misconnections upstream 

Channel resectioning 

 

28.  Raise the channel bed and allow it to recover 

Channel re-alignment 

 Invasive species 

 
29.  Remove or control the spread 

Litter 30.  Litter pick 

 

Urban land use 

27.  Investigate misconnections upstream 

Urban developments have consumed the headwaters of Wince Brook. The height at which 

the land has been built up and the urban nature of the land use means that no channel 

improvements can be made upstream of the A663.  

Improvements can be made to the water quality that enters this reach as it was not 

satisfactory on RRC’s site survey. Investigations should be made into the culvert upstream of 

the A663 to check for any misconnections. Old maps can be used to identify potential 

sources of pollution where developments have been built close to the old course of the 

river. It looks as though the river once flowed through where the industrial estate now sits 

to the south of the A669. 

Channel resectioning and re-alignment 

28. Raise the channel bed and allow it to recover       

The channel is over-deep and uniform in this section. It is suggested that gravel is used to 

raise the bed back to a more natural level. Gravel deposits currently in the channel should 

be used to help size the material for introduction. This will improve in-channel habitats as 

well as floodplain connectivity. More frequent flooding of the reed beds will improve water 

quality as well as reducing flood flows. 

Once the bed has been raised, the channel should be left to recover its natural dimensions 

and shape. Large wood can be used to create added habitat value and speed up the 

recovery process. The overall catchment benefits of improving habitats here will be limited 

because it is a short reach at the very upper limit of Wince Brook’s open channel.  

Invasive species 

29. Remove or control the spread of Giant Hogweed       

This is the only reach where Giant Hogweed was recorded so it is important that it is not 

allowed to spread. Giant Hogweed produces thousands of seeds that can be washed 

downstream to colonise bare banks. As there are only 1 or 2 plants in this reach they could 

be dug out of the ground (although this would need to be done in full protective clothing as 

the sap is toxic). Spraying with approved herbicides is the most effective method according 

to nonnativespecies.org.  

https://www.google.com/maps/d/edit?mid=1K8PZ_HSWeWXXOAVSB6k-pPheQYgnUOa3&ll=53.54066291565064,-2.152631915926918&z=18
https://goo.gl/maps/Qc6uXUpRjGM2
https://www.google.com/maps/d/edit?mid=1K8PZ_HSWeWXXOAVSB6k-pPheQYgnUOa3&ll=53.54072960287233,-2.152215494098982&z=19
https://goo.gl/maps/epBepyJEYdB2
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Litter 

30. Litter pick     

A community ‘litter pick’ could be organised to involve local people in river improvements 

and raise awareness of litter impacts. 

 

Reach 6 - Option summary 

The options in Reach 6 involve addressing water quality issues and implementing small-scale 

improvements to habitat quality. The suggested options have the potential to benefit the 

whole catchment. 

Table 15: Options for Reach 6. Total Benefits is a sum of benefits for each option, calculated in the full prioritisation 
table. 

Options Measures 
Total 

benefits 
Cost 

Option 1 

 Investigate the source of water pollution 

 Raise the bed of the resectioned channel 

 Remove / control the spread of invasive species 

 Remove all litter from the channel and riparian zone 

8  ££££  

Option 2  Investigate the source of water pollution 3  £  

The suggested option 1 would investigate and address the sources of water quality issues 

upstream. The resectioned channel would be improved so that it is better connected to 

marginal habitats and the floodplain. There are other suggested measures to control 

invasive species and remove litter from the area. 

Alternative option 2 would concentrate solely on water quality issues affecting the reach 

and potentially the river downstream and would deliver no significant improvements to 

habitats. 

 

 

 

 

 

 

https://goo.gl/maps/yg3a9hnr8Hk
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Table 16: Summary of measures for prioritisation. 

 

Details Top Impact Bottom Impact

Reach Reach pressure ID Measure Water quality

Poor 

geormorphic 

processes and 

forms

Poor habitat 

quality
Connectivity

Poor riparian 

habitats

Poor floodplain 

habitats

Fine sediment 

accumulation

Artificial bed 

material
Water quality Flood risk

Invasive species 

control

More natural 

sediment supply

Community 

benefits

Total multiple 

benefits

Cost 

estimates

Negative 

consequences or 

constraints

Urban land use n/a No feasible options to remove land use 1 1 0 0 2 3 0 0 1 2 0 0 N/A 10 N/A N/A

Re-alignment n/a No feasible options to re-align river 0 3 2 1 1 1 0 1 1 1 0 1 N/A 12 N/A N/A

Re-sectioning 1 Investigate passage 0 0 0 1 0 0 0 0 0 0 0 0 0 1 £ None

2
Remove unessesary bank protection in 

Alkrington Woodland.
0 1 0 0 0 0 0 1 0 0 0 1 0 3 £ None

3 Create marginal habitats 0 0 1 0 1 0 0 0 0 0 0 0 0 3 ££ Too much energy?

Culvert at Kirkway 4
Investigate culvert and retrofit baffles to aid 

passage if required
0 0 0 2 0 0 0 0 0 0 0 0 0 2 £££ None

5
Investigate other bridges to see if they are 

passable
0 0 0 1 0 0 0 0 0 0 0 0 0 1 £ None

6
Reduce size of bridge in Alkrington and open up 

channel
0 1 1 1 1 0 0 0 0 0 0 0 1 5 £££

Potentially 

services under 

bridge?

Outfalls 7 Survey and monitor outfalls to identify issues 1 0 0 0 0 0 0 0 1 0 0 0 0 2 £ None

8 Remove weir 0 1 0 2 0 0 0 0 0 0 0 0 0 3 £££

Linked to 

structure of 

bridge?

9
Remove weir which has failed and become a 

deflector
0 1 0 0 0 0 0 0 0 0 0 0 0 1 ££ None

Invasive species 10 Remove / control spread 0 0 0 0 1 1 0 0 0 0 2 0 0 4 ££ None

11.1 Remove bank protection on left bank 0 2 1 0 1 1 0 1 0 0 0 0 0 6 £ None

11.2
Remove bank protection on left bank and use 

large wood
0 2 2 0 1 1 0 1 0 0 0 0 0 7 ££ None

11.3 Re-meander channel 0 2 2 0 1 0 0 0 0 0 0 0 0 5 ££££
Risk of damage to 

habitats

12 Remove artificial material from the channel 0 1 0 0 0 0 0 2 0 0 0 1 0 4 £££ None

13.1 Remove weir 0 1 0 2 0 0 0 0 0 0 0 0 0 3 £££
Stablity of wall on 

right bank?

13.2 Bypasss weir 0 0 0 2 0 0 0 0 0 0 0 0 0 2 ££££ None

Urban land use n/a No feasible option to remove land use 0 2 1 0 1 1 0 1 0 1 0 1 N/A 8 N/A N/A

Bridges 14 Remove large bridge abutments 0 1 1 0 0 0 1 0 0 0 0 0 0 3 £ None

Outfalls 15 Survey and monitor outfalls to identify issues 1 0 0 0 0 0 0 0 1 0 0 0 0 2 £ None

Invasive species 16
Control the patch of Japanese Knotweed so that 

it does not spread downstream
0 0 0 0 1 1 0 0 0 0 2 0 0 4 ££ None

N/A 17 Create more diversity in square ponds 0 0 0 0 0 1 0 0 0 0 0 0 1 2 £ None

N/A 18 Improve access to the river for the community 0 0 0 0 0 0 0 0 0 0 0 0 2 2 ££ None

Invasive species 19
Control the spread of Japanes Knotweed and try 

to reduce its area.
0 0 0 0 2 1 0 0 0 0 2 0 1 6 £££ None

Weir 20 Remove intermediate weir 0 1 0 1 0 0 0 0 0 0 0 0 0 2 £££

Linked to 

structure of 

bridge?

Bank-top management 21
Create a riparian buffer along the river with small 

gaps for community access
0 0 0 0 1 0 0 0 0 0 1 0 0 2 £ None

Minor bridges 22 Replace/modify if impounding the flow 0 1 0 0 0 0 0 0 0 0 0 0 0 1 £££ None

Outfalls 23 Survey and monitor outfalls to identify issues 1 0 0 0 0 0 0 0 1 0 0 0 0 2 £ None

Culverts n/a
Important land use and infrastructure means 

culverts cannot be removed
2 3 3 3 2 2 0 0 2 2 0 0 N/A 19 N/A N/A

Re-alignment n/a
Important land use and infrastructure means 

channel cannot be moved
2 3 3 3 2 2 0 0 2 2 0 0 N/A 19 N/A N/A

Oldham WWT outflow 24
Monitor water quality following completion of 

Oldham WWT upgrade
2 0 0 0 0 0 0 0 1 0 0 0 1 4 ££ None

Re-sectioning n/a
Important land use and infrastructure means 

channel cannot be modified
1 2 2 3 2 1 0 0 1 1 0 0 N/A 13 N/A N/A

Bridges n/a
Bridges are required for main roads so cannot 

be moved or modified
0 1 0 1 1 0 0 0 0 0 0 0 N/A 3 N/A N/A

Bank protection n/a
Poor access and critical infrastructure means 

bank protection cannot be removed
0 2 1 0 2 0 0 1 0 0 0 1 N/A 7 N/A N/A

Invasive species 25 Remove / control spread 0 0 0 0 1 0 0 0 0 0 1 0 0 2 ££ None

Channel resectioning 26 Raise the bed of resectioned channel 0 0 1 0 1 1 0 0 0 0 0 0 0 3 £ None

Bank poaching 27
Fence off the river and create a buffer with 

designated drinking points
1 1 2 0 2 0 3 0 1 0 0 2 0 12 ££

Landowner 

consent required

Land use 32
Large buffer zones, tree planting and large wood 

as part of Broadway Green Development Plan
1 2 2 0 3 1 3 0 0 1 0 0 2 15 £££ None

Culvert n/a
Land is much higher than it would naturally be 

making this unfeasible to remove
2 2 2 3 2 1 0 0 2 1 0 0 N/A 15 N/A N/A

Urban misconnections 28 Investigate the source of water pollution 2 0 0 0 0 0 0 0 2 0 0 0 1 5 ££ None

Re-alignment and re-

sectioning
29 Raise the bed of resectioned channel 0 0 1 0 1 1 0 0 0 0 0 0 0 3 £ None

Invasive species 30 Remove / control spread 0 0 0 0 1 0 0 0 0 0 1 0 0 2 ££ None

Litter / trolleys 31
Remove all litter from the channel and riparian 

zone
0 0 1 0 1 0 0 0 0 0 0 0 1 3 £ None

OtherBenefits to the Irk Catchment Multiple benefits

1

Bank protection

Bridges

4

6

Realignment,

Bank protection &

Resectioning

Benefits to water body Impacts (0-low to 3 high)

2

Weir

3

Weirs in Alkrington 

Woodland

5
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Table 17: Summary of options for prioritisation. 

Reach Options
Suggested 

option
Measures Water quality

Poor 

geormorphic 

processes and 

forms

Poor habitat 

quality
Connectivity

Poor riparian 

habitats

Poor floodplain 

habitats

Fine sediment 

accumulation

Artificial bed 

material

Total river 

restoration 

benefits

Total 

benefits for 

the Irk

Cost

Option 1 

Investigate passage in re-sectioned channel

Investigate culvert and retrofit baffles to aid passage if required

Investigate other bridges to see if they are passable

Survey and monitor outfalls to identify issues

Remove weir in Alkrington

Remove / control spread

1 1 0 6 1 1 0 0 10 3 £££££££££££

Option 2

Investigate passage in re-sectioned channel

Investigate culvert and retrofit baffles to aid passage if required

Investigate other bridges to see if they are passable

Remove weir in Alkrington

0 1 0 6 0 0 0 0 7 0 ££££££££

Option 3

Remove unessesary bank protection in Alkrington Woodland

Create marginal habitats

Remove / control spread

0 1 1 0 2 1 0 1 6 3 £££££

Option 1 

Remove bank protection on left bank and use large wood

Remove weir

Remove large bridge abutments

Survey and monitor outfalls to identify issues

Control the patch of Japanese Knotweed

1 4 3 2 2 2 1 1 16 3 £££££££££

Option 2
Remove bank protection on left bank

Remove weir
0 3 1 2 1 1 0 1 9 0 ££££

Option 3 Remove weir 0 0 0 2 0 0 0 0 2 0 £££

Option 1 

Control the spread of Japanes Knotweed

Remove intermediate weir

Create a riparian buffer along the river

Survey and monitor outfalls to identify issues

1 1 0 1 3 1 0 0 7 4 ££££££££

Option 2
Control the spread of Japanese Knotweed

Create a riparian buffer along the river
0 0 0 0 3 1 0 0 4 3 ££££

Option 3 Remove intermediate weir 0 1 0 1 0 0 0 0 2 0 £££

Reach 4 Option 1 
Monitor water quality following completion of Oldham WWT upgrade

Remove / control spread of invasive species
2 0 0 0 1 0 0 0 3 2 ££££

Option 1 
Raise the bed of resectioned channel

Fence off the river and create a buffer 
1 1 3 0 3 1 3 0 12 3 £££

Option 2 Fence off the river and create a buffer 1 1 2 0 2 0 3 0 9 3 ££

Option 3 ?
Large buffer zones, tree planting and large wood as part of 

Broadway Green Development Plan
1 2 3 0 4 2 3 0 15 1 ££££

Option 1 

Investigate the source of water pollution

Raise the bed of resectioned channel

Remove / control spread of invasive species

Remove all litter from the channel and riparian zone

2 0 2 0 3 1 0 0 8 3 ££££££

Option 2 Investigate the source of water pollution 0 0 1 0 1 1 0 0 3 0 ££

Reach 6

Reach 1

Reach 2

Addressing catchment issues

Reach 3

Reach 5
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7. Integration with the Irk Catchment Plan 

Many of the options and measures suggested in this report have the potential to benefit the 
Irk Catchment. The most obvious of these are: 

 Improving water quality entering the Irk from Wince Brook 

 Preventing the spread of Invasive Species between water bodies 

 Reducing fine sediment input from Wince Brook to the Irk 

Any improvements being made to the River Irk need to consider the catchment-wide 
pressures and impacts. This includes those in the Wince Brook Catchment. Restoration 
works on the Irk could be undermined if issues in Wince Brook are not considered and 
addressed. The prioritisation tables (Table 16 & 17) highlights projects that have the 
potential to benefit the Irk Catchment. 

Any works planned for Wince Brook need to also be considered within the context of the Irk 
Catchment. The potential for negative consequences for downstream areas needs to be 
understood. This is particularly important when addressing invasive species, as there is a risk 
of spreading them further downstream if removal is poorly done. 

There appears to be an opportunity to connect the two catchments better via footpaths. At 
the moment the Irk has a good footpath in Alkrington Woodland and Wince Brook has a 
good footpath in Reaches 2 and 3. There is not a clearly signposted path to link the two 
together though. A potential route is down Mill Fold Road which could be better signposted 
to benefit the local walkers.  

Figure 17: Footpath disconnect between the Irk and Wince Brook. 
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7. Conclusion 

Wince Brook has been significantly modified as a result of urban expansion since the 19th 
Century. Many modifications are similar to those you would find in a Heavily Modified Water 
body, such as 100m+ long culverts and heavily constrained channels. We have implemented 
a methodology to identify those issues and suggest options which will deliver ecological 
benefits at the catchment scale.  

Pressures, impacts and options for improvement have been presented in a report 
complimented by 360 degree photos and interactive Google Maps which can be shared with 
stakeholders once finalised.  A constraint on improvements is the Wastewater Treatment 
Plant which is a barrier to migration and impacts on water quality. This needs to be 
monitored following the upgrade of the plant to quantify the impact. 

Plans for Wince Brook and the River Irk need to be coordinated. This is particularly important 
with regards to fine sediment, invasive species and water quality. 

The final list of options and measures will provide the basis for consultation, further 
investigation and the development of planned action. It shall help deliver catchment 
improvements and WFD targets based on a hydromorphological assessment framework 
driven by field evidence and river restoration expertise.   
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9. Appendices  

Appendix 1 – Hydromorphological indices 
River Habitat Quality index derivation using the Habitat Quality Assessment and 

Habitat Modification Score categories. 
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Appendix 2 – Hydromorphological indices 
The four hydromorphological indices represent major dimensions in the distribution of 

hydromorphological features derived from RHS data. The following figures illustrate, 

for each index, the relative occurrence of constituting morphological features along 

the indices scales. The indices and figures were built using RHS semi-natural sites 

with little or no signs of channel/bank modification. 

 The Channel Substrate Index represents a gradient in average channel 

substrate size. The gradient is correlated with measures and attributes relating to 

stream power, shear stress, climate and sediment supply. At the lower end of the 

scale, sites are dominated by fine substrate. As we progress through the scale, 

we see a gradual increase in average sediment size and a shift towards coarser 

substrate types. 

 

 The Flow Regime Index represents a gradient between slow tranquil and fast 

turbulent flow-types.  The index ranges from sites dominated by slow flowing less 

turbulent features such as glides and pools to sites dominated by fast flowing 

features such as waterfalls, cascades and rapids. The gradient is strongly 

correlated to measures of discharge and slope as well as altitude and geology. 
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 The Geomorphic Activity Index represents a gradient of increased activity. It is 

based on the relative occurrence of erosion and deposition features such as bars, 

cliffs, riffles and pools.  Sites at the bottom of the scale display few or no signs of 

activity whilst sites at the upper-end of the scale are dominated by active erosion 

and deposition features. The index is not simply a representation of the number of 

eroding/depositing features, it also differentiates between types of activity. The 

lower end of the scale displays a higher proportion of stable erosion and 

deposition features (i.e. stable cliffs and vegetated bars) compared to the upper 

end of the scale which is dominated by more active features (i.e. eroding cliffs 

and unvegetated bars). The GAI was correlated to measures of stream power, 

shear stress as well as attributes relating to climatic, land-use and geological 

controls. 

 

 The Channel Vegetation Index follows a gradient of flow velocity, energy and 

channel condition. The lower end of the scale is dominated by floating vegetation 

typical of slow flowing environments with stable hydrographs. As we progress 

along the scale, submerged and emergent vegetation types become dominant 

followed by filamentous algae, mosses, liverworts and lichens. The CVI gradient 

is strongly correlated with stream energy, geology and altitude. 
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Appendix 3:  Hydromorphological Impact Ratios 

Hydromorphological Impact Ratios (HIR) are indices describing departure from 

natural condition and impact for four hydromorphological indices (CSI, FRI, GAI and 

CVI) using the following equation:  

HIRIndex = (Indexsemi-natural prediction – Indexobserved) / (Indexsemi-natural prediction – Indexmaximum possible difference) 

Semi-natural index values were predicted using map-derived data on stream power, shear stress, 
geology, etc for a subset of semi-natural RHS sites (Naura et al, ms).  

The HIR is a ratio between observed over maximum possible departure from 

natural state/impact. It varies from 0 (no impact/semi-natural condition) to 1 

(maximum impact). For example, following a survey, we find that a site is dominated 

by sand and gravel with a CSI value of -1.8 (Figure A3.1). Using the predictive 

model, we find that the semi-natural CSI should be -0.64 indicating a gravel-

dominated stream. The HIRCSI will be calculated as: 

HIRCSI = (-0.64 - (-1.8)) / (-0.64 - (-2.33))  

 = 1.16/1.69  

 = 0.69 (69%) 

The calculated HIRCSI value (0.69) means that the observed difference of 1.16 

between semi-natural and observed CSI values represents 69% of the maximum 

possible difference (1.69) for a silt-dominated stream. The site can be considered as 

heavily impacted. 

Figure A3.1: Channel Substrate Index (CSI) and HIRCSI calculation. The chart 

represents the substrate composition of RHS sites with increasing CSI values (x-

axis). The HIRCSI is calculated as the ratio between ‘observed’ and ‘maximum 

possible’ departure from semi-natural state or impact. 
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HIRindex values are calculated for FRI (HRIFRI), GAI (HRIGAI) and CVI (HRICVI). The indices are categorised 
into five quintiles representing ‘Very Low’ (HIRindex between 0 and 20%) to ‘Very High’ impacts 
(HIRindex between 80 and 100%).  

A composite HIR index can then be derived for each site using the highest impact value amongst all 
four indices.  Thus, a site with a HRICSI, HRIFRI, HRIGAI and HRICVI of 2, 3, 3 and 5 would have an overall 
HIR or 5 (Very High Impact). 
 
Note for HRICSI calculation: in the case of CSI, some of the channel substrate may have been 
artificially introduced such such as concrete, gabions or boulders from nearby rip-rap. In this case, 
substrate is recorded as ‘artificial’ in RHS.  For the calculation, of CSI, artificial substrate is given the 
same score as bedrock, which results in higher CSI scores and does not accurately represent the 
natural substrate size.  To calculate a meaningful HRICSI score, we need to account for the presence of 
artificial substrate. To do so, we recalculate CSI ommitting artificical substrate. We then apply the 
following formula: 

 
HIRCSI = %Artificial substrate + (1- %Artificial substrate)*(Indexsemi-natural prediction – Indexobserved) / 

(Indexsemi-natural prediction – Indexmaximum possible difference) 

 
Therefore, if the site in Figure A3.1 has 20% of its river bed concreted up and the rest made of 
gravel/sand/silt, the score would be: 

 

HIRCSI  = 0.2 + (1-0.2) * (-0.64 - (-1.8)) / (-0.64 - (-2.33))  

= 0.2 + 0.8 * 0.69  

= 0.2 + 0.55  

= 0.75 (75%) 
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Appendix 4:  Hydromorphological Riparian Quality Index calculation 

The Riparian Quality Index (RQI) represents the complexity, naturalness and continuity of the 
riparian zone The riparian zone is defined as the zone comprising the bank face, bank top and a 
buffer from 5m of the bank top assessed as part of the River Habitat Survey (RHS). 

The RQI features three sub-scores for complexity, naturalness and continuity that are calculated 
separately for each bank and added to yield a final site score between 0 and 120.  The final RQI is 
classed into five equal quintiles to represent increasing riparian quality from ‘Very Low’ (1st quintile) 
to ‘Very High’ quality (Last quintile). 

Complexity sub-score (maximum: 60) 
Score each bank separately. For each spot-check, score the bank face and bank top vegetation 
structure using the following table and add the scores for both banks. 

Bank top vegetation structure Bank face vegetation structure Score 

Complex or Simple Complex 3 

Complex Complex or Simple 3 

Simple Simple 2 

Complex or Simple Uniform or Bare 1 

Uniform or Bare Complex or Simple 1 

Uniform or Bare Uniform or Bare 0 

Naturalness sub-score (maximum: 40) 

Score each bank separately. For each spot-check: 

o score 1 if the bank material is natural and no modifications were recorded. 

o score 1 if the 5m land use is natural 

Add the scores for both banks 

Continuity sub-score (maximum: 20) 

Score each bank separately. Count the number of spot-checks with simple or 

complex vegetation structure on the bankface OR on the banktop that are 

contiguous.  Add the scores for both banks. 

Examples: Left bank vegetation structure B = Bare; U = Uniform; S = Simple; C = 

Complex. In grey are highlighted valid scoring spot-checks.   

Spot-check 1 2 3 4 5 6 7 8 9 10 Score 

Bank face S U B U S B U S S U 
7 

Bank top S S U C C S U S S U 

 

Spot-check 1 2 3 4 5 6 7 8 9 10 Score 

Bank face S S U S C B S B S U 
4 

Bank top S C U U S B U U S U 

 

Spot-check 1 2 3 4 5 6 7 8 9 10 Score 



 

 

  

Bank face S U S U C B C B S U 
0 

Bank top S U S U C B C U S U 

 

Appendix 5:  Analysis of pressure-impact relationship at reach 

scale 

The following conceptual charts represent the causal relationships between 

pressures and impacts on hydromorphological drivers, processes and forms at each 

reach in the Wince Brook water body. Pressures are depicted in red and drivers, 

processes and forms are pictured in blue and green. Elements and pressures not 

present at reach scale are represented in grey. 
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