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This document is classified by Severn Trent Water Ltd (STWL) as Official Sensitive and the information 
contained within is sensitive.  Distribution of this document must be restricted and managed within 
organisations given access to it.  If in doubt please seek STWL’s permission before this document is shared 
with third parties. 

This report has been prepared by Stantec UK Ltd (Stantec) in its professional capacity as environmental 
specialists, with reasonable skill, care and diligence within the agreed scope and terms of contract and taking 
account of the manpower and resources devoted to it by agreement with its client and is provided by Stantec 
solely for the internal use of its client. 

The advice and opinions in this report should be read and relied on only in the context of the report as a whole, 
taking account of the terms of reference agreed with the client.  The findings are based on the information 
made available to Stantec at the date of the report (and will have been assumed to be correct) and on current 
UK standards, codes, technology and practices as at that time.  They do not purport to include any manner of 
legal advice or opinion.  New information or changes in conditions and regulatory requirements may occur in 
future, which will change the conclusions presented here. 

This report is confidential to the client.  The client may submit the report to regulatory bodies, where 
appropriate.  Should the client wish to release this report to any other third party for that party’s reliance, 
Stantec may, by prior written agreement, agree to such release, provided that it is acknowledged that Stantec 
accepts no responsibility of any nature to any third party to whom this report or any part thereof is made 
known.  Stantec accepts no responsibility for any loss or damage incurred as a result, and the third party does 
not acquire any rights whatsoever, contractual or otherwise, against Stantec except as expressly agreed with 
Stantec in writing. 
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1 Introduction 
1.1 Background to report 

The Grand Union Canal (GUC) transfer scheme is one of the Strategic Regional Option programmes in 
which Affinity Water (AfW) and Severn Trent Water Ltd (STWL) are jointly funded and are working 
together to deliver along with the Canal & River Trust (The Trust) (the GUC Transfer project team). The 
scheme looks to transfer water from the Midlands to the South East using the existing canal network 
from source water identified as surplus at Minworth Wastewater Treatment Works in Birmingham.  This 
report relates to the transfer of water through the canal network only. The scheme will consider various 
transfer volumes between 50Ml/d to 100Ml/d and various sub-option routes in the upper sections of the 
canal.  The main route is illustrated in Figure 1. 1. 

The purpose of this document is to present the data collected as part of the 2020 Phase 1 ecological 
monitoring, required as part of the GUC Transfer Scheme.  For Gate 1, the GUC Strategic Transfer 
PMB identified the need to establish baseline ecological conditions to inform the potential impacts 
associated with the GUC transfer scheme.   

The aim of the Gate 1 monitoring programme is, in conjunction with the GUC Strategic Transfer – 
Ecological Literature Review and Gap Analysis report, to inform future monitoring requirements on the 
GUC transfer route in relation to the GUC Strategic Transfer Scheme.  

It is noted that:  

 Where possible, data collected in 2020 will be used to complement existing datasets.  

 The monitoring programme proposed for 2020 may not be the only and final set of ecological 
data collected and more data may be collected as repeat surveys and/or additional reaches as 
this scheme progresses through the gated process. 

 

This report presents data collected on the GUC Transfer Route.  The objectives of this report are: 

 To present the 2020 survey results; and 

 Present recommendations for future monitoring. 

For the purposes of this report, the GUC is described in three sections: 

 Upper: Birmingham & Fazeley Canal (Upper), Coventry and Ashby Canals, North Oxford Canal, 
and GUC from Birmingham to Leamington Spa 

 Middle: GUC from Leamington Spa to Tring 

 Lower: GUC from Tring to Hanwell 

1.2 Timeline 

A timeline for the Phase 1 Ecological Monitoring project, as part of the GUC Strategic Transfer Scheme, 
is shown in the following table, and is further demonstrated in Illustration 1.1.  
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3 Methodology  
Monitoring methods were workshopped and agreed in collaboration with The Trust and Environment 
Agency area staff prior to commencement of the Gate 1 monitoring programme. 

3.1 Canal CPET 

The macroinvertebrate family Chironomidae (midge larvae) colonises a wide variety of water quality 
habitats and the CPET method assesses nutrient enrichment based on chironomid species composition. 
The CPET methodology can be used to provide a robust, representative assessment of canal ecological 
quality and may be particularly useful in cases where there is a requirement to assess changes in 
nutrients.  

The method involves skimming the water surface of the canal with a hand net (extendable handle with 
mesh size of 250 um) to collect floating chironomid pupal exuviae.  Collection of three samples from 
different months (August, September and October 2020) was required to capture at least 80% of the 
species present across the whole year. Using sub-samples, two hundred chironomid pupal exuviae 
were identified from each sample to genus level, and a single list of taxa for the year was produced.  
Nutrient sensitivity scores are assigned to each chironomid taxon, and an overall canal quality 
assessment category (Good, Moderate, Poor or Bad)2 is derived for each monitoring location.   

3.2 Fish Survey and habitat walkover 

The survey approach for pre-gap analysis fish monitoring was based around the adoption of habitat-
specific methodologies for the different conditions present at each monitoring location, i.e. overall fishing 
effort was allocated amongst the broad habitat types (predominantly marginal fringe and open water) in 
proportion to their spatial extents within each 500m survey reach.  Habitat types present at each location 
were identified prior to survey, with habitat maps subsequently produced (using GIS) for each monitoring 
location. 

Point Abundance Sampling by Electric-fishing (PASE) was undertaken in marginal and macrophyte 
dominated areas, where possible, and seine netting was undertaken at all survey locations in areas of 
open water to target species that may be less likely to be captured by the PASE method.  Given the 
high turbidity of the canal, general lack of marginal macrophyte stands and dominance of open water 
habitat, the methodology predominantly focused on targeted seine-netting, with some electric-fishing 
undertaken to supplement the seine-net catches.  Overall fish density and community composition was 
derived for each monitoring location. 

Such targeted and dynamic sampling was chosen in order to avoid closure and disruption of the canal 
network. 

Seine netting in open water areas 

Seine netting was undertaken in the canal using multiple applications of a 25m long fine mesh (10mm), 
deep (2m) seine net. Seine netting targeted pelagic species of all ages occupying marginal and open 
water habitats, which were identified during the walkover component of the survey. Young of year fish 
were identified to species where possible, with approximate counts used to minimize handling.  

 

2 Ruse, L. P. (1998) A biological key to canal water quality. The Journal of the Chartered Institution of Water and 
Environmental Management (12), Vol. 3 
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Point Abundance Sampling by Electric-fishing (PASE) in marginal and macrophyte dominated areas 

PASE was undertaken in marginal and macrophyte dominated areas of the canal, notably where other 
methods (e.g. quantitative electric-fishing and wrap-around seine netting) were not feasible due to canal 
operation and H&S considerations.  

PASE targeted juvenile life stages occupying marginal habitats and those dominated by macrophytes 
and structures (moorings etc.). It was anticipated that marginal areas may also be the most likely 
habitats for predatory fish species, notably pike, perch and zander.  Fish caught were processed on the 
boat before being returned to the canal, and invasive non-native species were retained and humanely 
destroyed. 

Survey Limitations  

It should be acknowledged that the survey methodology applied is not fully quantitative, and results 
should not be regarded as fully representative of the fish communities of the GUC.  Due to the semi-
quantitative nature of the survey methodology, it is likely that some large fish – such as carp – may have 
been missed. 

In order to address this issue, it was recommended that drawdowns on the GUC (planned as part of the 
Trust’s winter works programme) were attended by APEM field staff to process fish removed from the 
canal as part of the drawdown process.  Fully quantitative data from a drawdown were to be cross-
referenced with data from a co-located fish survey location to allow for calibration of the 2020 fish survey 
data.  However, due to logistical and operational factors, this work was unable to be progressed in 2020.   

Additionally, angling catch data were requested from local angling clubs, to supplement survey data.  It 
was expected that angling catch data would highlight large, predatory species which may have 
otherwise been overlooked due to the semi-quantitate nature of the survey methodology.   However, no 
records were received in time for submission of this report.  A short online data search was therefore 
undertaken, to identify additional fish records from the GUC.  This flagged online records for angling 
clubs operating in the southern reaches of the GUC.  Further review of angling catch data and drawdown 
of the canal for fish populating assessment will be considered for carry-over to Gate 2 monitoring – 
further detail is provided under Section 6.2. 

The canal environment itself brings a number of challenges. Notably, extremely high turbidity limited the 
ability to safely undertake electric-fishing; therefore, surveys majored in the targeted seine-netting 
approach.   Furthermore, several reaches of the GUC (certain Sub-Option routes) flow through highly 
urbanised areas of Birmingham, Greater Birmingham and Greater London. This brought further 
difficulties, particularly in central Birmingham, where debris in the channel made survey conditions 
challenging, due to snagging equipment and reduced ability to safely navigate the watercourse. 

Access was not granted at Location 7 (GUC at Leamington Trough Pound).  As agreed with The Trust, 
to avoid disturbing the activities of local stakeholders, a survey was not undertaken at this location.  
Alternative monitoring locations were considered; however, there was deemed to be adequate coverage 
of survey locations to provide suitable data for assessment of fish populations without replacing Location 
7.  

3.3 Invasive non-native species 

INNS were identified through the surveys described above; however, INNS may be under-reported 
without targeted surveying, e.g. bloody red shrimp  
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Environment Agency monitoring data were used to supplement the INNS assessment. Data were 
supplied in August 2020, following a request to local area teams. 
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4 Results 
4.1 Canal CPET 

4.1.1 Interpretation of Results 

The stretch of the canal network running from Minworth then south through Birmingham towards 
Leamington Spa demonstrates the greatest degree of ecological pressure via poor water quality, as 
indicated by the canal quality classifications3 calculated for monitoring locations within this reach (for 
monitoring locations, see Illustration 2.1 and Illustration 2.2). The canal quality assessment classification 
was Poor for monitoring Location 1 (Birmingham & Fazeley Canal, Minworth), Location 5 (Birmingham 
& Warwick Canal Junction), Location 5a (DS Bordesley Junction), Location 7 (Leamington Trough 
Pound), and Location 8 (Welton Lane, Daventry).  The canal quality assessment classification was Bad 
for Location 6 (Copt Heath).  These monitoring locations – located on the Birmingham & Fazeley canal, 
Birmingham & Warwick Canal, and GUC – were found to have relatively similar chironomid community 
compositions, dominated by taxa tolerant of poor water quality and pollution.   

The canal quality assessment classification for Location 2 (Coventry Canal, Fazeley), Location 4 
(Coventry Canal, Atherstone) and Location 4a (Oxford Canal, Willoughby) was Moderate.  These 
monitoring locations are on the Coventry and Oxford canals, on the north-east arm of the proposed 
transfer route (see Illustration 2.1).  The chironomid communities at these monitoring locations included 
species that are less tolerant of poor water quality and pollution, compared to locations on the western 
arm, and some pollution-sensitive taxa were also identified, suggesting an improvement in water quality 
at monitoring locations on the Coventry Canal and Oxford Canal.   

Location 9 (Long Bucky Warf) is located on the GUC after the confluence with the Oxford Canal (see 
Illustration 2.2). The canal quality assessment classification for Location 9 (Long Bucky Warf) was 
Moderate.  This indicates an improvement in canal ecological quality, relative to upstream locations on 
the GUC (Birmingham arm).  The canal quality assessment classification for Location 9 (Long Bucky 
Warf) was similar to Location 2, Location 4 and Location 4a on the Coventry and Oxford canals. 

Data suggested that canal ecological quality was similar at the lower reaches of the GUC, in the south-
east; the canal quality assessment classification for Location 11 (Hemel Hempstead) and Location 12 
(Above Batchworth Lock) was Moderate (for monitoring locations, see Illustration 2.3).  The canal quality 
classification for Location 10 (Tring) was Poor; however, a low number of pupal skins were collected 
and therefore this classification is regarded as uncertain (see Data Limitations, below), and over 10% 
of the community identified at Location 10 was in fact comprised of pollution-sensitive taxa.  The greatest 
degree of community diversity was observed at the most southernly monitoring location, Batchworth 
Lock.  At Batchworth, the GUC is influenced by inputs from the River Gade and River Colne, and the 
positive effects of this on canal ecology are evident in the chironomid community.  Batchworth Lock was 
the only canal location at which fast-water taxa Cardiocladius was found, and the greatest abundance 
of pollution-sensitive taxa was observed at this location.   

Data Limitations 

As indicated above, a low number of pupal exuviae were collected at Location 10 (Tring), and therefore 
the Poor classification is regarded as uncertain.  Only 326 pupal skins were collected – this should be 
600 for accurate analysis.  Chironomid pupal exuviae generally become caught at canal structures, 

 

3 Ruse, L. P. (1998) A biological key to canal water quality. The Journal of the Chartered Institution of Water and 
Environmental Management (12), Vol. 3 
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abundance of roughly 18 fish/100m2 (size range: 30 – 170 mm).  At location 8 (Welton Lane), roach 
were recorded in abundance of 50 fish/100m2 (size range: 28 – 260 mm), and bream were recorded in 
abundance of roughly 22 fish/100m2 (size range: 24 – 292 mm).  At both locations, individuals of other 
species were recorded in relatively low abundance. 

The 2020 survey data found that abundance and diversity of the fish community was notably low at 
Location 5a (DS Bordesley Junction) and Location 6 (Copt Heath).  At Location 5a, only 14 fish/100m2 
were recorded, with the community comprising of only roach, perch and bullhead.  This likely reflects 
the heavily urbanised nature of the canal here, being close to central Birmingham and bordered by 
industrial development. The habitat survey undertaken identified very little bankside vegetation or 
shading. 

Community diversity was greatest at monitoring locations in the south-east at Location 10 (Tring), 
Location 11 (Hemel Hempstead), and Location 12 (Above Batchworth Lock); although overall 
abundance of fish was low at Location 12 (Above Batchworth Lock).   Bleak were recorded at all three 
monitoring locations.  As a primarily river species, the presence of bleak at these locations likely reflects 
the high degree of connectivity between the GUC and the neighbouring chalk streams (notably the rivers 
Bulbourne, Colne, Gade and Chess).  Furthermore, species abundance was most evenly distributed 
between the community at Location 11 (Tring); generally, this is reflective of a more stable, more 
ecologically sound, fish community. 
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Zander (Sander lucioperca) is non-native species in UK waters; introduced legally into lakes at Woburn 
Park in 1878 and later into the Great Ouse Relief Channel.  Zander have subsequently spread and can 
now be found in the Oxford Canal, Ashby Canal, Coventry Canal, and GUC, alongside several other UK 
canal water bodies.  Within the canal environment, zander typically do well in turbid, murky waters that 
are heavily boated (The Trust, 2020).  In these environments, zander have been found to actively target 
gudgeon and other small fish, such as roach, as prey species (Smith, 2020). 

The fish surveys identified the presence of zander at several survey locations.  While this does not 
provide a definitive assessment of zander distribution throughout the GUC; it does provide an indication 
of where this species may be prevalent.  Zander were recorded at the following locations: 

- 4. Coventry Canal, Atherstone (see Illustration 2.1):No. of zander caught: 1; size range: 170 
mm 

- 4a. Oxford Canal, Willoughby (see Illustration 2.1): No. of zander caught: 2; size range: 115 – 
335 mm 

- 8. GUC, Daventry (see Illustration 2.2): No. of zander caught: 7; size range: 81 – 215 mm 

- 9. GUC, Long Buckby Warf (see Illustration 2.2): No. of zander caught: 4; size range: 105 – 290 
mm 

These are amongst the more rural, and less urbanised reaches of the GUC.  However, annual boat 
movement data recorded at locks in close proximity to these survey locations (as provided by The Trust), 
demonstrate significant boat traffic at these locations; with >5000 annual boat movements at Atherstone 
(average 2000-2019) and >9000 annual boat movements at Willoughby (average 2000-2019).  No 
gudgeon were recorded in reaches where zander were identified. 

Angling Catch Data 

Angling catch data were requested from angling clubs which manage the reaches of canal where 
surveys were undertaken.  Unfortunately, no records were received in time for submission of this report. 

A short online data search was therefore undertaken, to identify additional fish records from the GUC.  
This flagged online records for angling clubs operating in the southern reaches of the GUC. 

The Watford Piscators operate on a section of canal between Watford and Rickmansworth, just 
upstream of Batchworth Lock (Location 12).  Their records document large carp, chub and bream as 
common catches within this southern reach of the GUC, along with roach and perch.  URACS, Blenheim 
Angling and North Harrow Waltonians operate on a section of canal which stretches south from 
Batchworth Lock.  They note species to be found at their most upstream pound, at Batchworth Lock, as: 
bream, carp, roach, tench and pike. 

Cross-referenced with survey data from Batchworth Lock (Location 12), this indicates that – as expected 
– the mixed seine-netting and PASE electric-fishing approach did not pick up presence of some large 
predatory species, including carp.  

4.2.2 Monitoring location evaluations 

A summary evaluation of each fish monitoring location is given in Table 4.2. 
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5 Summary 
5.1 Canal CPET 

Results from Canal CPET monitoring are indicative of ecological pressure via poor water quality at monitoring 
locations on the proposed transfer routes in the Upper Canal.  This includes reaches of the Birmingham & 
Fazeley Canal from Minworth, the Birmingham & Warwick Canal at Birmingham, and the GUC as it passes 
south through Birmingham and Solihull, and then east through Leamington Spa and towards Daventry. 

The data are indicative of a lesser degree of ecological pressure via poor water quality at monitoring locations 
on the eastern arm of the canal network.  This includes reaches of the Coventry Canal as it passes through 
Atherstone and Fazeley, and the Oxford Canal before its confluence with the GUC, east of Daventry.  Here, 
the chironomid community demonstrated a greater degree of sensitivity to poor water quality and pollutants 
and were indicative of improved ecological condition, relative to the western arm of the proposed transfer route. 

The greatest community diversity and abundance of pollution-sensitive taxa was observed at the most 
southernly monitoring location, at Batchworth Lock.  Despite likely water quality pressure (given the proximity 
to Greater London), the locations in the south east demonstrated an ecological condition which was improved, 
relative to that seen in the heavily urbanised reaches of the midlands (primarily around Birmingham).  This 
likely reflects the high degree of connectivity between the GUC and several neighbouring river water bodies 
at this location.  River confluences may have a positive effect via contribution of species to the canal network 
and improvement in water quality. 

5.2 Fish Survey and Habitat Walkover 

Fish surveys indicated varying fish community diversity and abundance throughout the course of the 
Birmingham & Fazeley Canal, Coventry Canal, Oxford Canal and Grand Union Canal.  Throughout much of 
the Midlands, and notably the areas around Birmingham, fish diversity was relatively low, and the community 
tended to be dominated by one or two species. 

However, in the south-east region, fish community diversity generally improved, and species abundance was 
more evenly distributed throughout the community.  As demonstrated by the presence of bleak (a primarily 
riverine species), the adjoining river waterbodies likely contribute to the greater diversity of species observed 
within the southern reach of the GUC from Tring to Batchworth Lock. 

It should be acknowledged that the survey methodology applied is not fully quantitative, and results should not 
be regarded as fully representative of the fish communities of the GUC due to the semi-quantitative nature of 
the survey methodology.  Recommendations to calibrate the Gate 1 survey data are made under Section 6.2. 

5.3 Invasive Non-native Species 

Species identified included zander, identified throughout the midlands, and signal crayfish, identified 
throughout the upper, middle and lower canal reaches surveyed. 

Records of invasive non-native species present within the reaches of interest were supplied by the 
Environment Agency.  This highlighted a number of additional species, including invasive non-native 
macroinvertebrate species such as zebra mussel (Dreissena polymorpha) and demon shrimp 
(Dikerogammarus haemobaphes) and invasive non-native macrophyte species such as floating pennywort 
(Hydrocotyle ranunculoides),  It should be noted these species were recorded predominantly in the South East 
region. 
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6 Recommendations 
Recommendations for future monitoring are outlined below.  These recommendations should be considered 
in conjunction with recommendations made as part of the Gate 1 GUC Strategic Transfer – Ecological 
Literature Review and Gap Analysis report; this will aid in further identifying canal reaches of significance, or 
of notable ecological concern, where future monitoring should be targeted. 

6.1 Canal CPET 

It is recommended the canal CPET monitoring is continued into Gate 2.  Canal CPET samples can be collected 
from April to October; collection of three samples from different months is required to capture at least 80% of 
the species present across the whole year.  Samples collected in 2020 were collected from late August to 
October.  If monitoring were to commence in spring 2021 (April or May), this would likely allow for identification 
of a greater wealth of species, improving the accuracy of assessment at each monitoring location. A second 
year of canal CPET monitoring data would increase overall reliability and robustness of the data and allow for 
continued assessment of ecological pressure via poor water quality and nutrient enrichment.    

For continuity and comparability, it is recommended that canal CPET monitoring is continued at the same 
locations unless the route is no longer required as a result of the SRO optioneering activities.  However, it is 
acknowledged that this may require further consideration, as the GUC Strategic Transfer Scheme progresses 
in determining the proposed route of water transfer. 

6.2 Fish Survey and Habitat Walkover 

As part of the fish survey methodology, it was recommended that drawdowns on the GUC (planned as part of 
the Trust’s winter works programme) were attended by APEM field staff to process fish removed from the canal 
as part of the drawdown process.  Due to logistical and operational factors, this work was unable to be 
progressed in 2020. It is recommended that this work is undertaken in Gate 2. 

If possible, it is recommended that a planned drawdown event by The Trust is attended, in order to process 
fish removed from the canal as part of the drawdown process.  This will be dependent on the location of 
drawdown events, and whether they are located within reasonable proximity to 2020 fish monitoring locations 
(and the proposed transfer route).  If no drawdowns meet the required location specification, then it is advised 
that discussion is held between the GUC PMB and The Trust regarding the feasibility of undertaking a canal 
drawdown for the sole purpose of fish community assessment. 

Fully quantitative data from a drawdown would be cross-referenced with data from a co-located fish survey 
location.  This will allow for calibration of the Gate 1 fish survey data, allowing for greater assessment of the 
limitations associated with the mixed seine-netting and PASE electric-fishing approach. 

Additionally, it is recommended that angling catch data are again requested from local angling clubs, to 
supplement Gate 1 survey data.  It is expected that angling catch data would highlight large, predatory species 
which may have otherwise been overlooked due to the semi-quantitate nature of the survey methodology. 

6.3 Invasive Non-native Species 

It is recommended that targeted INNS surveys are undertaken in Gate 2.  Data collected as part of the 2020 
monitoring programme and supplied by the Environment Agency indicates that INNS are already widely 
distributed throughout the canal network.  One of the greatest risks posed by INNS in the canal network is 
species expansion to river water bodies that are in close connection with the canal.   Therefore, it is 
recommended that targeted INNS surveys are undertaken at locations where river water bodies are in close 
connection with the canal network – for example, at Batchworth Lock.  Here, the GUC has confluences with 
the River Colne and River Chess. 
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Surveys for invasive non-native bivalve species (primarily, zebra mussel and quagga mussel) and invasive 
non-native amphipods (primarily demon shrimp and killer shrimp) are recommended.  Further surveys aimed 
at signal crayfish and zander are not recommended at this stage, as the available data indicate that these 
species are already widespread.  The Environment Agency employ varying methods for monitoring such 
species; including presence/absence surveys via bank scrapes and installation of colonisers for non-native 
bivalves. Multi-habitat methodologies for monitoring invasive shrimp species are also used.  If targeted INNS 
monitoring is taken forward, it is recommended that a repeatable, standardised methodology be agreed in 
consultation with the Environment Agency. 

Surveyors should also look to identify any invasive non-native macrophyte species – notably floating 
pennywort, which has been of particular concern in the southern reaches of the GUC.  This may be done via 
a bankside walk-over, using a grappling hook to sample open water canal habitats.  INNS identified on the 
canal bank (for instance, Himalayan balsam) during the course of the walk-over should also be noted. 

Recommendations regarding the number and distribution of monitoring locations should be made in 
conjunction with findings of the Gate 1 GUC Strategic Transfer – Ecological Literature Review and Gap 
Analysis report.  This will aid in further identifying canal reaches of notable concern regarding INNS, and guide 
where future monitoring should be targeted. 

6.4 Canal PSYM 

During the scoping phase of pre-gap analysis monitoring in July-August 2020, it was recommended that canal 
PSYM (Predictive SYstem for Multimetrics) surveys be undertaken in spring 2021.  PSYM provides a method 
for assessing biological quality of still waters in England and Wales, with a specific methodology outlined for 
assessment of canal waterbodies.  Canal PSYM must be conducted during the spring months in order to be 
comparable with the PSYM reference baseline dataset; for this reason, the canal PSYM was not undertaken 
as part of the 2020 Phase 1 ecological monitoring programme (August 2020 – January 2021).  

The heavily modified and high turbidity nature of the canal network was noted throughout the Gate 1 monitoring 
programme, and it is therefore considered that the relative value of data collected via this methodology may 
be low throughout much of the canal network.  However, both CPET and fish monitoring data indicate greater 
ecological community diversity at canal reaches with a high level of connectivity to neighbouring river water 
bodies.  Therefore, it is recommended that canal PSYM surveys are targeted only at canal reaches in close 
proximity to river/canal confluences.  

Recommendations regarding the requirement for Canal PSYM monitoring (including the number and 
distribution of monitoring locations) should be made in conjunction with findings of the Gate 1 GUC Strategic 
Transfer – Ecological Literature Review and Gap Analysis report.  This will aid in further identifying canal 
reaches of notable ecological value.  This information should guide if, and where, future monitoring using the 
canal PSYM methodology would be appropriate in assessing canal ecological quality. 



 

                                                                                       OFFICIAL SENSITIVE 
Report Status: Draft 
 

Grand Union Canal Strategic Transfer – Ecological Monitoring: Phase 1 Report Page 28 
ST Classification: UNMARKED 

REFERENCES 
 

Aldrige, D. C., Ho, S., Froufe, E. (2014) The Ponto-Caspian quagga mussel, Dreissena rostriformis bugensis 
(Andrusov, 1897), invades Great Britain.  Aquatic Invasions. Volume 9, Issue 4: 529–535 

Canal & River Trust (2020). Zander. Canal and River Trust, viewed 15 December 2020 
<https://canalrivertrust.org.uk/enjoy-the-waterways/fishing/fish-species/invasive-and-non-native-fish/zander> 

Environment Agency (2014) Freshwater macroinvertebrate analysis of riverine samples:  Operational 
Instruction 024 08 Issued 28/01/14 Environment Agency, Bristol. 

Environment Agency. Ecology & Fish Data Explorer <https://environment.data.gov.uk/ecology-fish/> 

Freshwater Habitats Trust (n.d.) Canals, Freshwater Habitats Trust, viewed 01 February 2021 
<https://freshwaterhabitats.org.uk/habitats/canal/>  

Horwood, S. (2002) A guide to monitoring the ecological quality of ponds and canals using PSYM. Environment 
Agency, 1-14. 

National Rivers Authority (1992) River Corridor Surveys: Methods and Procedures. HMSO, London. 

Ruse, L. P. (1998) A biological key to canal water quality. The Journal of the Chartered Institution of Water 
and Environmental Management (12), Vol. 3 

Smith, P. (2020)  Zander in  the canals, Canal & River Trust, viewed 04 February 2021 < 
https://canalrivertrust.org.uk/enjoy-the-waterways/fishing/related-articles/the-fisheries-and-angling-
team/zander-in-the-canals>



29 

 

                                                                                       OFFICIAL SENSITIVE 
Report Status: Draft 
 

FIGURES 





31 

 

                                                                                       OFFICIAL SENSITIVE 
Report Status: Draft 
 

 

 

Figure 4. 1 Location 1.  Birmingham & Fazeley Canal, Minworth – Habitat Map 
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Figure 4. 2 Location 2.  Coventry Canal, Fazeley – Habitat Map 
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Figure 4. 3 Location 4.  Coventry Canal, Atherstone – Habitat Map 
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Figure 4. 4 Location 4a.  Oxford Canal, Willoughby – Habitat Map 
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Figure 4. 5 Location 5.  Birmingham & Warwick Canal Junction, Birmingham – Habitat Map 
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Figure 4. 6 Location 5a.  Grand Union Canal, DS Bordesley Junction – Habitat Map 
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Figure 4. 7 Location 6.  Grand Union Canal, Copt Heath – Habitat Map 
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Figure 4. 8 Location 8.  Grand Union Canal, Welton Lane, Daventry – Habitat Map 
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Figure 4. 9 Location 9.  Grand Union Canal, Lock Buckby Wharf – Habitat Map 
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Figure 4. 10 Location 10.  Grand Union Canal, Tring – Habitat Map 
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Figure 4. 11 Location 11.  Grand Union Canal, Hemel Hempstead – Habitat Map 
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Figure 4. 12 Location 12.  Grand Union Canal, Above Batchworth Lock – Habitat Map 
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