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PROJECT BACKGROUND 



Project Background 

• Previous guidance – Barrett et al (1999) 
and other updates  

 

• Legislative changes 

• New guidance published 

• New techniques developed 

 

 

 



Project Background  

• Benefits of aquatic and riparian plants 

– Aerate water 

– Habitat, shelter and refuge  

– Food source 

– Water quality / mitigate diffuse pollution 

– Consolidate banks and beds 

– Amenity and recreation 

– Aesthetic value 

– Reduce flood risk and increas drought resilience 

• Problems can arise where the vigour of vegetation growth 
adversely impacts on the human uses/function of the watercourse 

 

(c) JBA Consulting 



Project Background 



Drivers of Management 

 

Aquatic and 
Riparian 

Plant 
Management 

Flood Risk 
Management 

Land 
Drainage 

Irrigation 

Wet Fencing 

Hydropower Amenity 

Navigation 

Fisheries 

Ecology 



Project Objective 

“Develop good practice guidance on the management of aquatic 
plants and vegetation both in and alongside watercourses. It 

provides a decision-making framework for watercourse managers, 
taking account of the range of management techniques available 

and different watercourse types” 

(c) Shire Group of IDBs (c) Canal & River Trust 



Scope of Works  

• Aquatic and riparian vegetation 

• Algae 

• Non-native invasive bankside species 

• Canals 

• England and Wales 

 

• The guide does not cover: 
– Lakes and ponds 

– Riparian trees / woody vegetation 

– Wider floodplain vegetation  

– Terrestrial bankside species (i.e. nettles, tall grasses) 

 

 
“The characteristic vegetation 
along watercourses that forms 

the link between the 
environments of water and land” 



Target Audience 

 

• Environment Agency 

• Natural Resources Wales 

• Internal Drainage Boards 

• Lead Local Flood Authorities/local authorities 

• Canal & River Trust 

• Other organisations (e.g. Natural England, wildlife trusts, rivers trusts, 
angling trusts and the RSPB).  

 

• Secondary Audience = riparian landowners. We recommend that  
riparian landowners seek further advice from relevant authorities 

 

 

(c) Shire Group of IDBs 



THE NEW GUIDANCE 



Content of the Guidance 

• Technical Guide - detailed 
information on planning, 
undertaking and monitoring 
management  

• Decision-making 
Spreadsheet Tool – to 
inform selection of 
management technique 

• Field Guide – use to collect  
information needed for tool 

 

 

• Must use all 3 together 

 

Technical 
Guide 

Decision-
making 

Spreadsheet 
Tool 

Watercourse 
Management 

Field Guide 



Planning Aquatic and 
Riparian Plant 
Management 

(c) JBA Consulting 



Planning Aquatic and Riparian Plant Management 



Available 
Techniques 

Category Technique 
Physical Hand pulling 

Hand cutting 
Hand raking 
Mechanical harvesters 
Weed boats 
Amphibious vehicles 
De-weeding with a weed bucket 
De-weeding with a solid bucket 
Excavator and tractor mounted cutter/flail 

Chemical Glyphosate-based herbicide 
Glyphosate-based herbicide with adjuvant 
Barley straw 
Barley straw extract 

Environmental Shading through tree/hedgerow/bankside planting 
Fencing to allow bankside vegetation growth for shading 
Shading with native, broad-leaved floating species 
Shading with opaque materials suspended over water 
Shading with benthic barriers 
Dyes 
Water level manipulation 
Manipulation of flow characteristics 
Channel narrowing to increase velocity (two-stage channel) 
Buffer strips 
Diffuse and point source pollution management 
Nutrient-binding chemicals 
Disturbance by boat traffic 

Biological Grazing of banks by cattle, sheep and horses 
Waterfowl 
Native Fish species 
Invertebrates (e.g. Daphnia spp., weevils) 

Novel techniques Hot foam 
Ultrasound 
Electromagnetic water treatment 
Suction harvesting 
Diver-operated suction harvesting 
Hydro Venturi  
Infrared 



Technique Selection – Spreadsheet Tool 

• Tool developed to support decision-making  

• Composed of 3 elements: 

– Assessment of effectiveness of management technique in relation to 
species 

– Impact of management technique on watercourse type – looking at 
sediment alteration and channel process alteration 

– Technical feasibility assessment  

 

(c) Judy England, 
Environment Agency (c) Jamie Bagnell, Staphyt 

(c) Chris Manning, Lindsey Marsh 
Drainage Board 



Decision-making Spreadsheet Tool 



Species Identification 

• Species divided by growth habit 

– Submerged 

– Floating-leaved (free-floating and rooted) 

– Emergent (tall and broad-leaved) 

– Algae 

 

– Non-native Invasive Bankside Species 

• Japanese Knotweed 

• Himalayan Balsam 

• Giant Hogweed 

(c) JBA Consulting 

(c) JBA Consulting 

(c) JBA Consulting 





Decision-making Framework Tool - Species 

0 = Not an option for control 
1 = Limited potential for control 
2 = Moderate potential for effective control 
3 = Most potential for effective control 
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  Submerged  Free-floating 

Hand pulling 1 1 2 1 1 1 1 2 1 0 0 0 0 
Hand cutting 1 1 2 1 0 2 2 2 1 0 0 0 0 
Hand raking 2 1 2 1 2 2 2 2 1 1 1 1 1 
Mechanical harvesters 2 2 2 2 2 2 2 2 2 2 2 2 2 
Weed boats 2 2 2 2 0 2 2 2 2 0 0 0 0 
Amphibious vehicles 2 2 2 2 0 2 2 2 2 0 0 0 0 
De-weeding with a weed bucket 2 2 2 2 2 2 2 2 2 1 1 1 1 
De-weeding with a solid bucket 3 3 3 3 1 2 0 2 2 1 1 1 1 
Excavator and tractor mounted cutter/flail 0 0 0 0 0 0 0 0 0 0 0 0 0 
Glyphosate-based herbicide 0 0 0 0 0 0 0 1 0 0 1 0 1 
Glyphosate-based herbicide with adjuvant 0 0 0 0 0 0 0 2 0 0 1 0 1 
Barley straw 0 0 0 0 0 0 0 0 0 0 0 0 0 
Barley straw extract 0 0 0 0 0 0 0 0 0 0 0 0 0 
Shading through tree/hedgerow/bankside planting 2 1 2 2 1 0 2 2 2 2 2 2 1 
Fencing to allow bankside vegetation growth for 
shading 1 1 1 1 1 0 1 1 1 1 1 1 1 
Shading with opaque materials suspended over 
water 2 1 2 2 1 0 2 1 2 1 1 1 1 



Decision-making Spreadsheet Tool 



Watercourse Type Classification 

• Understanding watercourse type will help to select a technique that is 
not detrimental to the watercourse and its WFD status 

• Vegetation in watercourses is linked to hydraulics, sediment 
characteristics and flow dynamics 



Watercourse Type Classification 



Decision-making Framework Tool – Watercourse 
Type 

Blue Not applicable 
Green Considered appropriate 
Yellow/Amber Medium risk of damage 
Red High risk of damage 
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 Impact on Fine Sediment     2 1 3 3 3 1 1 0 0 
 Impact on Channel Dynamics 0 0 0 0 0 2 3 1 0 

Vegetation management technique 
Hand pulling 1   0.11 0.06 0.17 0.17 0.17 0.06 0.06 0.00 0.00 
Hand cutting 0   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Hand raking 3   0.33 0.17 0.50 0.50 0.50 0.17 0.17 0.00 0.00 
Mechanical Harvesters 2   0.22 0.11 0.33 0.33 0.33 0.11 0.11 0.00 0.00 
Weed boats 1   0.11 0.06 0.17 0.17 0.17 0.06 0.06 0.00 0.00 
Amphibious vehicles 3   0.33 0.17 0.50 0.50 0.50 0.17 0.17 0.00 0.00 
De-weeding with a weed bucket 4   0.44 0.22 0.67 0.67 0.67 0.22 0.22 0.00 0.00 
De-weeding with a solid bucket 5   0.56 0.28 0.83 0.83 0.83 0.28 0.28 0.00 0.00 

Excavator and tractor mounted cutter/flail 1   0.11 0.06 0.17 0.17 0.17 0.06 0.06 0.00 0.00 
Glyphosate-based herbicide 1   0.11 0.06 0.17 0.17 0.17 0.06 0.06 0.00 0.00 

Glyphosate-based herbicide with adjuvant 1   0.11 0.06 0.17 0.17 0.17 0.06 0.06 0.00 0.00 
Barley straw 0   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Barley straw extract 0   0.00 0.00 0.00 0.00 0.00 -1.00 -1.00 -1.00 -1.00 
Shading through tree/hedgerow/bankside 
planting -2   0.22 0.11 0.33 0.33 0.33 0.11 0.11 0.00 0.00 
Shading with native, broad-leaved floating 
species   3 0.00 0.00 0.00 0.00 0.00 0.33 0.50 0.17 0.00 



Decision-making Spreadsheet Tool 



Decision-making Framework Tool – Technical 
Feasibility 

Length (i.e. Length 
to be maintained) 

Width (i.e. 
Watercourse 
wetted width) Water Depth 

Constraints - 
Access   

Vegetation management technique 
Means of 
application 

Minimum 
(m) 

Maximum 
(m) 

Minimum 
(mm) 

Maximum 
(mm) 

Minimum 
(mm) 

Maximum 
(mm) 

Is 
machine 
access 

required? 

Is boat 
access 

required? 

Relative, 
Indicative 

Cost 
Banding 

Hand pulling   1 5000 1 100000 0 10000 No No £££ / £ (*) 
Hand cutting   1 5000 1 100000 0 10000 No No £££ 
Hand raking   1 5000 1 4000 0 10000 No No £££ 
Mechanical Harvesters   500 100000 6000 100000 400 5000 No Yes ££ 
Weed boats   500 100000 4000 100000 500 5000 No Yes £ 
Amphibious vehicles   500 100000 4000 100000 0 5000 No No £ 
De-weeding with a weed bucket   1 100000 1500 27000 50 5000 Yes No ££ 
De-weeding with a solid bucket   1 100000 1500 27000 0 5000 Yes No £££ 
Excavator and tractor mounted cutter/flail   1 100000 1 100000 0 10000 Yes No £ 
Glyphosate-based herbicide lance 1 100000 1 5000 0 10000 No No £ 
Glyphosate-based herbicide boat 500 100000 3000 100000 400 10000 No Yes £ 
Glyphosate-based herbicide with adjuvant lance 1 100000 1 5000 0 10000 No No £ 
Glyphosate-based herbicide with adjuvant boat 500 100000 3000 100000 400 10000 No Yes £ 
Barley straw   10 1000 1000 100000 300 10000 No No ££ 
Barley straw extract   1 5000 1 100000 100 10000 No No ££ 
Shading through tree/hedgerow/bankside planting   10 100000 1 15000 0 10000 No No ££ 
Fencing to allow bankside vegetation growth for 
shading   10 100000 1 2000 0 10000 No No ££ 
Shading with opaque materials suspended over 
water   1 200 1 5000 0 10000 No No £££ 
Shading with native, broad-leaved floating 
species   1 100000 500 100000 300 2500 No No £ 
Shading with benthic barriers   1 200 500 5000 300 5000 No No £££ 
Dyes   1 500 1 100000 600 10000 No No £ 



Decision-making Framework Tool - Process 

1. Input audit trail information 

2. Select species 

3. Select watercourse type 

4. Input technical parameters 

a. length of reach 

b. channel depth 

c. channel width 

d. access issues (boat/machine) 

 

5. List of ranked techniques are returned – use ranking to inform selection 

 

 
 
Score = (Effectiveness of technique) x (1 - Damage 

to watercourse type) x (Technically feasible) 
 
 



Watercourse Name
Is the watercourse a designated site or is it adjacent to a designated site?

Location

WFD Watercourse number n/a
Start Grid Reference SE67771338 Does the watercourse support populations of protected species (eg Water Vole, Otter, White-clawed Crayfish)? Yes
End Grid Reference SE67501340

Prepared by
Date

Select Species

Select Watercourse Type Length of watercourse to be managed (m) 735
Channel width (m) (ie wetted width) 5
Water depth (m) 0.5

Machine access possible? Yes Boat access possible? No

Notes for selected species:

Recommended control options are (always consider site-specific factors in technique selection):

Rank

Relevant 
Section of 
Technical 

Guide

Means of 
Application 

(where 
more than 

one 
method)

Effectiveness 
for selected 

species 
(0 = low, 
3 = high)

Damage to 
Watercourse 

Type 
(0 = low, 
1 = high, 
-1 = N/A)

Technically 
feasible?
 (0 = No, 
1 = Yes)

Score 
(0 = low, 
3 = high)

Indicative 
Cost

1  7.5.1 2 0.00 1 2.00 £
2= 7.5.5 2 0.33 1 1.33 £££
2= 7.5.1 2 0.33 1 1.33 ££
2= 7.7.4 2 0.33 1 1.33 £££
5  7.6.4 1 0.00 1 1.00 £

6= 7.5.6 1 0.17 1 0.83 ££
6= 7.5.6 1 0.17 1 0.83 £££
6= 7.4.1 lance 1 0.17 1 0.83 £
6= 7.4.1 lance 1 0.17 1 0.83 £
10 7.3.3 1 0.67 1 0.33 ££
11 7.3.4 1 0.83 1 0.17 £££

Note: Score = (Effectiveness of technique) x (1 - Damage to watercourse type) x (Technically feasible) The maximum possible score is 3

Laura Thomas

Native fish species 

Contact Natural England/Natural Resources Wales/Environment Agency for further advice and follow appropriate species guidance. See section 
4.5.2 of the Technical Guide.

Liaise with local planning authority/site owner or manager with regards to appropriate techniques/working methods and a site management plan 
may already be in place.

Duckweeds Lemna spp

Ditch / Small Drain

18/10/2013

Data must be entered into all the white cells in this section before any recommendations can be made

Boating Dike

Thorne, South Yorkshire

Yes - site is of local importance (eg LNR, LWS, etc)

Buffer Strips
Diffuse and point source pollution management
Glyphosate-based herbicide
Glyphosate-based herbicide with adjuvant

De-weeding with a solid bucket

Care should be taken in identification as Rootless Duckweed Wolffia arrhiza is a rare species in this group.

De-weeding with a weed bucket

Shading with native, broad-leaved floating species
Control Technique

Channel narrowing to increase velocity (two-stage channel)
Shading through tree/hedgerow/bankside planting
Suction harvesting



Techniques 

• Information included on:  
– Method 

– Consenting 
requirements/permissions 

– Best Practice  

– Disadvantages/Benefits 

– Timings 

– Useful links 

The tool provides a list of possible techniques.  
The watercourse manager must always use 

their own judgement and site-specific 
knowledge when selecting a technique.  

 



 



 



Techniques 



Case Study – Nafferton Beck, East Yorkshire 

• Problem Species = Branched Bur-reed 

• Need to manage for land drainage and 
flood risk management purposes 

• Water Vole are also present 

 



 

Watercourse Name
Is the watercourse a designated site or is it adjacent to a designated site?

Location

WFD Watercourse number GB104026067090
Start Grid Reference TA06525669 Does the watercourse support populations of protected species (eg Water Vole, Otter, White-clawed Crayfish)? Yes
End Grid Reference TA06515722

Prepared by
Date

Select Species

Select Watercourse Type Length of watercourse to be managed (m) 575
Channel width (m) (ie wetted width) 4
Water depth (m) 0.1

Machine access possible? Yes Boat access possible? Yes

Notes for selected species:

Recommended control options are (always consider site-specific factors in technique selection):

Rank

Relevant 
Section of 
Technical 

Guide

Means of 
Application 

(where 
more than 

one 
method)

Effectiveness 
for selected 

species 
(0 = low, 
3 = high)

Damage to 
Watercourse 

Type 
(0 = low, 
1 = high, 
-1 = N/A)

Technically 
feasible?
 (0 = No, 
1 = Yes)

Score 
(0 = low, 
3 = high)

Indicative 
Cost

1= 7.4.1 lance 3 0.17 1 2.50 £
1= 7.4.1 lance 3 0.17 1 2.50 £
3  7.3.1 2 0.00 1 2.00 £££
4  7.5.1 2 0.33 1 1.33 ££
5  7.3.2 2 0.50 1 1.00 £

6= 7.5.6 1 0.17 1 0.83 ££
6= 7.5.6 1 0.17 1 0.83 £££
6= 7.3.5 1 0.17 1 0.83 £
6= 7.3.1 1 0.17 1 0.83 £££ / £ (*)

10= 7.5.5 1 0.33 1 0.67 £££
10= 7.3.3 2 0.67 1 0.67 ££
12= 7.3.4 2 0.83 1 0.33 £££

Note: Score = (Effectiveness of technique) x (1 - Damage to watercourse type) x (Technically feasible) The maximum possible score is 3 (*) = low er cost if  use volunteers

Rachael Brady

Amphibious vehicles

Contact Natural England/Natural Resources Wales/Environment Agency for further advice and follow appropriate species guidance. See section 
4.5.2 of the Technical Guide.

Branched Bur-reed Sparganium erectum 

Artificial Drainage Channel

20/11/2013

Data must be entered into all the white cells in this section before any recommendations can be made

De-weeding with a solid bucket

Nafferton Beck

Nafferton, East Yorkshire

No

Buffer Strips
Diffuse and point source pollution management
Excavator and tractor mounted cutter/flail
Hand pulling

De-weeding with a weed bucket

Tall emergent species are often very important in stabilising the toes of banks and management should aim to 
ensure that a protective fringe of tall emergent vegetation is retained.
Tall emergent species can often provide nesting sites for a range of bird species; management of large stands 
of tall emergent species should always be conducted outside of the bird breeding season (March-September).

Channel narrowing to increase velocity (two-stage channel)

Glyphosate-based herbicide
Control Technique

Glyphosate-based herbicide with adjuvant
Hand cutting
Shading through tree/hedgerow/bankside planting



Case Study – River Mole, Surrey  

• Problem Species = Floating 
Pennywort 

• Non-native Invasive species  

• Covers the water surface  

• Blocks weirs and structures 
(c) Michele Cooper, Environment Agency 

(c) Michele Cooper, Environment Agency (c) Michele Cooper, Environment Agency 



Watercourse Name
Is the watercourse a designated site or is it adjacent to a designated site?

Location

WFD Watercourse number GB106039017622
Start Grid Reference TQ14346756 Does the watercourse support populations of protected species (eg Water Vole, Otter, White-clawed Crayfish)? No
End Grid Reference TQ15266817

Prepared by
Date

Select Species

Select Watercourse Type Length of watercourse to be managed (m) 3500
Channel width (m) (ie wetted width) 10
Water depth (m) 0.5

Machine access possible? Yes Boat access possible? Yes

Notes for selected species:

Recommended control options are (always consider site-specific factors in technique selection):

Rank

Relevant 
Section of 
Technical 

Guide

Means of 
Application 

(where 
more than 

one 
method)

Effectiveness 
for selected 

species 
(0 = low, 
3 = high)

Damage to 
Watercourse 

Type 
(0 = low, 
1 = high, 
-1 = N/A)

Technically 
feasible?
 (0 = No, 
1 = Yes)

Score 
(0 = low, 
3 = high)

Indicative 
Cost

1  7.4.1 boat 3 0.06 1 2.83 £
2  7.3.1 2 0.00 1 2.00 £££
3  7.3.1 2 0.06 1 1.89 £££ / £ (*)
4  7.5.1 2 0.11 1 1.78 ££

5= 7.4.1 boat 1 0.06 1 0.94 £
5= 7.3.2 1 0.06 1 0.94 £
7= 7.5.5 1 0.11 1 0.89 £££
7= 7.3.2 1 0.11 1 0.89 ££
9  7.3.2 1 0.17 1 0.83 £

10 7.3.3 1 0.22 1 0.78 ££
11= 7.3.4 1 0.28 1 0.72 £££
11= 7.6.1 1 0.28 1 0.72 £

Note: Score = (Effectiveness of technique) x (1 - Damage to watercourse type) x (Technically feasible) The maximum possible score is 3 (*) = low er cost if  use volunteers

Laura Thomas

Glyphosate-based herbicide

Floating Pennywort Hydrocotyle ranunculoides 

Modified Urban Watercourse

16/12/2013

Data must be entered into all the white cells in this section before any recommendations can be made

Grazing of banks by cattle, sheep and horses

River Mole

East Molesley, Surrey

No

Weed boats
Channel narrowing to increase velocity (two-stage channel)
Mechanical Harvesters
Amphibious vehicles

De-weeding with a solid bucket

Floating Pennywort is a non-native invasive species listed on Schedule 9 of the Wildlife and Countryside Act 
1981 (as amended); it is an offence to plant or cause its spread in the wild.
Physical control techniques should be implemented with care; fragmentation can result in spread.   

De-weeding with a weed bucket

Glyphosate-based herbicide with adjuvant
Control Technique

Hand cutting
Hand pulling
Shading through tree/hedgerow/bankside planting



Adaptive 
Monitoring 

(c) JBA Consulting 



Field Guide 

• Use on site to collect the 
information needed to 
complete the spreadsheet 
tool 



Coming Soon.... 

• Channel Management 
Handbook 
 

• A new guide to help: 

– Reduce flood risk 

– Manage water levels 

– Ensure maintenance decisions are 
evidence based 

– Promote best practice techniques 

(c) Paul Sharman, North Level District 
Internal Drainage Board 



Publication 

• A series of workshops and webinars to be held in April/May. 

• With cover both this guidance and the developing Channel Management 
Handbook 

 

• If you or your colleagues are interested in attending one of these, 
please email: 

 
workshop@pennyanderson.com 
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