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Introduction

This report is part of project to improve passage and access by migratory fish including eels between
the Thames and the Wandle thereby improving ecological functionality, diversity and populations of
migratory fish species in the Wandle. It was funded by the Heritage Lottery Fund as part of the Living
Wandle Landscape Partnership Scheme (LWLPS), a programme that involves the local community in
the understanding, restoration and enhancement of the River Wandle landscape.

Objectives

The objective of this report is to assess the weir structure, in regards to fish passage and make an
assessment of the current outline options for addressing any issues identified, at Watermeads on the
River Wandle, Morden, South West London. The report proposes the next steps required for option(s)
development, in order for a solution to be taken forward to address the Wandle’s current failing status
as classified by the Water Framework Directive (WFD). Doing so will improve the resilience of the
Wandle’s fish community.

Site Location

Watermeads weir (Grid Reference: TQ 2744 6778) is located in the grounds of Watermeads Nature
Reserve, a National Trust property in between Morden and Mitcham, South West London (Figure 1).
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Figure 1. Location map of Watermeads structure (red dot) with in Watermeads nature reserve, South
West London.
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Site Description

The site is designated as a ‘local nature reserve’ and contains a number of different waterbodies and
aquatic habitats which are a legacy from the Wandle Flour Mill which operated here. The layout of
these is shown in Figure 2. and briefly summarised below:

The River Wandle runs for 600 m around the eastern boundary of the site with 400 m of this being
impounded by Watermeads weir. This main channel carries approximately 80% of the flow under
normal conditions with the remaining 20% conveyed by the Paper Mill Cut.

A control structure near the entrance to the Paper Mill Cut and a series of sluices allows for water
levels in channels A & B to be managed as wetland habitat. The main river channel upstream of the
weir is heavily impounded with water depths of 1.5 m and a significant depth of deposited silt.
Downstream of the weir the channel has concrete bed and banks, and the river is much faster flowing
with water depths of c. 400 mm under mean flow conditions.

A fixed crest weir (TQ 27282 67759) with a head drop of c. 1.5 m also maintains the head of water in
the Paper Mill Cut and a 0.5 acre pond.

Sluice/Control
Structure

Figure 2: Site map showing location of Watermeads Weir and the River Wandle at Watermeads Nature
Reserve.



Watermeads Weir

The current structure was constructed in 1964 and comprises a counterbalanced sluice gate and a
fixed crest over-fall side weir. The sluice gate head comprises of a pair of wire ropes and rope drums
supported by an overhead steel superstructure. A float located in an adjacent chamber automatically
controls the sluice gate, which is regulated by upstream water levels. Upstream water levels are also
monitored and logged via telemetry.

The fixed-crest weir provides fine control of upstream water levels during periods of low flow. The
counterbalance sluice gate provides the bulk of the structures discharge capacity during periods of
high upstream water levels. The sluice gate is of steel construction, 1220 mm high by 4570 mm wide
and has an accompanying concrete counterbalance weight (9 tonnes). A concrete footbridge provides
access to the structure for operational and maintenance requirements. (Environment Agency (2004)
Watermeads Weir Operations Manual, EA, London).

The structure may not provide any flood risk benefits. Modelling has been undertaken by FCRM to
test the impacts of the weirs failing opened and closed, although the results are yet to be published.
(Environment Agency Operations Team & FCRM pers. comm.) It’s likely that its only apparent function
is to maintain historic upstream water levels, which are a legacy of milling at the site, and support
water levels in adjacent waterbodies.

Ownership of the weir is still to be determined, although the Environment Agency Operations Manual
(2004) states “The Environment Agency owns the land occupied by the structure and wholly owns the
assets associated with Watermeads Weir”. It is therefore understood that the Agency is the asset
owner. Maintenance by the Environment Agency’s Operations Team is undertaken every two months,
which includes management of the surrounding vegetation for access and a manual test of the sluice
operation.

The counterbalance sluice gate can be fully opened in five minutes and the upstream head of water
can be drained down within one hour. A full inspection is undertaken annually. The current setup
means the sluice gate begins to operate at a minimal increase in upstream water level.

Water Framework Directive (WFD) classification

Watermeads is in the ‘Wandle’ (Croydon to Wandsworth) waterbody and is classified as ‘Heavily
Modified’. The waterbody is failing its WFD targets in 2016, due to ecological failures for fish (Poor)
and macroinvertebrates (Moderate) and a physio-chemical failure for Phosphate (Bad). Fish passage
at Watermeads is being addressed in the context of providing access for multiple fish species to the
upper reaches of the Wandle to increase the resilience of the river and its fish populations, to address
the Fish failure. Confirmed reasons for failure for Fish include ‘Physical modification - Barriers to fish
migration’.

Upstream and downstream context
Watermeads weir is the first barrier downstream of the Beddington sewage treatment works effluent

channel, which has seen a number of pollution events in recent history. The presence of the weir
means in the there is no opportunity of natural reconolisation from downstream stock.


http://environment.data.gov.uk/catchment-planning/so/WaterBody/GB106039023460

The next barrier upstream of Watermeads is at Goat Bridge, approx. 1.3 km. This tilting gate weir is
impassable to all fish species, although it is envisaged that this site will be addressed and provide
passage within the next couple of years.

Ravensbury Mill is a tilting gate weir located approximately 1.1 km downstream of Watermeads weir
in Ravensbury Park. A pumped bristle pass allows eels/elvers to migrate upstream of this barrier
although it is also presently impassable to other fish species. In 2015, a small stepped weir was
removed from a side stream here to improve fish passage at the site, although further improvements
would be beneficial to maximise the efficiency of the bypass channel.

Addressing fish passage at Watermeads would create a continuous length of river approximately 2.4
km in length.

Fisheries data

Environment Agency electric fishing survey data does not clearly demonstrate the barrier caused by
Watermeads Weir. This true impact is masked by historical fish stocking of upstream and downstream
reaches.

Flow / level data

Flow data for the South Wimbledon gauging station approximately 3.7 km downstream of
Watermeads Weir is shown below. These flows are not reflective of those encountered at
Watermeads due to the additional inputs further downstream.

Period of Record: 1962 - 2016
Percent Complete: 93 %
Base Flow Index: 0.87
Mean Flow: 1.881 m3/s

95% Exceedance (Q95): 0.753 m3/s
70% Exceedance (Q70): 1.44 m3/s
50% Exceedance (Q50): 1.73 m3/s
10% Exceedance (Q10): 2.82 m3/s

Table 1: Data for South Wimbledon from National River Flow Archive
Survey of structures
The weir structure was inspected, photographed and surveyed on 17" November 2017 during low to
moderate flows. Dimensions were taken using a laser measure, tape measure and staff. Levels were
taken using a dumpy level.
Utility searches and site observations
A desktop utilities search was undertaken in April 2017 by local Environment Agency staff. All utility
maps are provided in Appendix B. Some discrepancies were observed between these search results

and the services observed during the November 2017 site visits. These are discussed below:

e Electricity - No records are marked on the UK Power Networks utility map. Although an
electricity kiosk is present on the right bank, 15 m away from the weir (Figure 3 - left).
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e Internet - Records show a BT Openreach cable running from Riverside Drive to the weir.

e Water — No records are marked on the Thames Water utility map, although a surface water
outfall is present 25 m downstream of the weir structure (Figure 3 - right). It is likely this conveys
surface drainage from the Riverside Drive area.

e Gas— No records are shown on the Scotia Gas Networks utility map.

e Others — Linesearch indicates additional Gas providers within the site.
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Figure 3. Photos of know utilities not h
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ighlighted by desk based utility search.

Structure dimensions and photographs
Dimensions recorded during site survey are provided in Figure 4, photographs of the structure are
provided as Appendix C.
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Fish passage assessment

An assessment of passability for all species was carried out following the SNIFFER methodology
(SNIFFER, 2012) on 14" November 2017 (2m/s — low to moderate flows). Water velocities were only
taken through the fast water down the sloping weir and tail race, as they were observed to be high
and potentially may limit fish passage by some species. Other sections of the structure were based on
using water depths and the physical dimensions of the structure.

The barrier was divided in five separate transversal sections which included (from downstream), a long
concrete plinth with a fast flow; followed by a small step weir onto a sloping weir; followed by another
step weir into a turbulent pool; which exits into the upstream reach by another small step weir.

In summary, the SNIFFER assessment rated Watermeads as a partial barrier with high impact for adult
salmonids and a complete barrier to adult grayling, cyprinids, adult lamprey, juvenile eel and juvenile
salmonids (Table 2.). SNIFFER assessment forms are presented in Appendix D.

Despite the presence of an eel / elver pass, the assessment indicated that the weir presented a
complete barrier to juvenile eel due to the high level of turbulence at the entrance and debris blocking
the upstream exit. Improvement works were undertaken by SERT in March 2018 as part of the HLF
Living Wandle Project, although these were after the November 2017 assessment. Conditions for
passage are now favourable and the weir is now considered passable for eel passage.
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Table 2. Summary table of SNIFFER fish passage assessment of the Watermeads weir/sluice structure.



Options Screening

The screening process aims to justify and select those options that will progress to the appraisal stage. These are highlighted in green.

Option Description

Screening

Justification

No Active intervention
Continue current management
associated costs for maintenance.

regime and

Remove option

Fish passage at this site needs to be achieved to meet WFD objectives/targets.

Full removal of structure

Remove option

Although the main objective of fish passage and the removal of the impoundment would
be achieved, lowering upstream water levels would dry out the existing pond and adjacent
waterbodies. This would affect the ongoing management on the reed bed habitat
undertaken by the National Trust. Morden Hall Park Angling Club who have fishing rights
for the pond would likely have a strong objection.

Permanent raising of sluice

Remove option

Similar problems to those mentioned above. A significant pre-barrage structure would
need to be installed downstream of the weir to drown out the main step to achieve fish
passage.

Borehole installation with
(a) Full removal of structure or (b) Permanent
raising of sluice with pre-barrage.

Progress
appraisal stage

to

Main objective of fish passage would be achieved. Additional benefit of removing/reducing
the impoundment without negative effects on adjacent waterbodies.

appraisal stage

Full removal of structure with rock ramp | Progress to | Would address key objective and maintain water levels in adjacent waterbodies, whilst
installation appraisal stage potentially un-impounding (approximately 250m of the River Wandle)
Modification of existing structure Progress to | With some modifications the existing structure provides a good base for a technical fish

pass. Would address key objective and maintain water levels in adjacent waterbodies.
There would be no reduction in the impoundment length (approximately 250m of the River
Wandle) and therefore no further environmental/ecological benefits would be realised.

Install bypass channel around structure
Utilising section of adjacent channel.

Progress
appraisal stage

to

Would address key objective and maintain water levels in adjacent waterbodies. There
would be no reduction in the impoundment length (approximately 250m of the River
Wandle) and therefore no further environmental/ecological benefits would be realised.

Table 3. List of options, screening and justification.




Options outline

The options progressed from the initial screening are assessed in more detail below. Options have
NOT been fully assessed nor developed to detailed design. Options presented are intended to promote
further discussion and inform future investigations, which will be required to determine the preferred
final option. The following options will be discussed:

e Option 1. (a & b). Borehole pump

e Option 2. Rock ramp

e Option 3. Modification of existing structure
e Option 4. Bypass channel

Option 1.(a) - Borehole pump with full removal of structure

Full removal of the Watermeads weir structure would achieve fish passage, remove the impoundment
and restore the natural geomorphology to this stretch of the Wandle. However, doing so would likely
result in the adjacent waterbodies drying out due to the loss of head created by the weir crest which
currently supplies the required flow.

A potential solution to mitigate for this effect could be to install a borehole water pump to maintain
water levels. Further investigations would be required to determine the flow requirements, in addition
to whether the groundwater source is a viable donor for the augmentation. A recent quote from a
nearby site provided indicated costs ranging from £50,000 for 20c/m3 to £150,000 for 1000 c¢/m3,
respectively. The location of the infrastructure, ownership, permission (abstraction license) and
responsibility for ongoing maintenance costs would need to be agreed. This option would have the
added benefits of providing a cleaner water supply to the wetlands with an improvement in invasive
species control.

Channel narrowing upstream of the weir in the impounded reach would be required in order to adjust
channel dimensions to suit the lowered water level. In addition to this, a replacement bridge
(pedestrian access as minimum) and a new bank to seal off the upstream end of the Papermill Cut
would be required.

If the structure were removed, mobilisation of the silt accumulated over 100+ years in the upstream
impoundment could be a major concern and a risk to downstream wildlife. Any silt present could be
used in the channel narrowing works and reduce the need to import new materials to the site. A
detailed silt survey should be undertaken to inform the silt quantities present.

Benefits Negatives
Fish passage Achieved Associated cost High
Removal of impoundment Achieved Fine adjustment for flood | Lost

control

Restore natural processes & | Achieved Reliance on pumps to maintain | Yes
geomorphology adjacent waterbodies
Remove responsibility, | Achieved Uncertainty of water supply | Yes
operation and maintenance required
costs of weir
Potential for improved | Yes Continual running and | Yes
water quality in adjacent maintenance costs for pump.
waterbodies
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Better control of invasive | Yes Potential impacts on landowner | High
species in wetlands

Access bridge replacement Yes

Project work up — 30k, Modelling — 20k, Weir removal — 70k, Bridge Replacement — 20k, New bank to
close off Papermill Cut — 15k, Channel narrowing — 20k, Borehole installation — 150k

Total Estimated cost £300-400k

Option 1.(b) - Borehole pump with permanent raising of sluice

Permanent raising of the sluice gate would open the left-hand-channel through the structure. Doing
so would promote fish passage and would remove a significant length of impoundment. Leaving the
majority of the structure in place would eliminate the need to replace the access bridge and would
keep delivery costs to a minimum.

A pre barrage structure similar to that shown in Figure 5 would need to be installed downstream of
the weir in order to raise the tailwater level above the 0.4 m step which makes up part of the weir.

All the works associated with the borehole pump installation as described in option 1 (a) would be
required.

Although the costs of weir demolition would be saved, the ongoing liability, operating and
maintenance costs for the Environment Agency would continue.

Figure 5: An example of a pre barrage used by Environment Agency to ‘drown out’ a weir - CT
Construction Ltd.


http://www.ct-construction.co.uk/portfolio/environment-agency.php
http://www.ct-construction.co.uk/portfolio/environment-agency.php
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Benefits Negatives
Fish passage Achieved Associated cost High
Removal of impoundment Partially Fine adjustment for flood | Lost
Achieved control

Restore natural processes & | Partially Reliance on pumps to maintain | Yes
geomorphology Achieved adjacent waterbodies
Reduced operation / | Not Achieved Uncertainty of water supply | Yes
maintenance of weir required
Potential for improved | Yes Continual running and | Yes
water quality in adjacent maintenance costs for pump.
waterbodies

Potential Impacts on landowner | High

Project work up — 30k, Modelling — 20k, Pre barrage installation — 15k, New bank to close off papermill
cut — 15k, Channel narrowing — 20k, Borehole installation — 150k = 200k

Total Estimated cost £250-270k

Option 2. — Rock ramp with full removal of structure

A large rock ramp structure similar to that shown in Figure 6 could be installed across the full width of
the channel in order to maintain the water levels in the adjacent waterbodies. The preferred location
would be directly downstream of the entrance to the Papermill Cut. Delivery this solution would
enable over 250m of the channel to be unimpounded and restored.

In order to be passable to coarse fish, the ramp would be required to be c¢.30m in length (gradient
1:20). The logistics of bringing in such large amounts of material for the construction of a rock ramp
at this site would be a challenge, likely requiring a temporary trackway.

More detailed investigations would be required to determine the potential hydraulic implications on
the adjacent waterbodies if the rock ramp was installed anywhere upstream of the current weir
location. Potential locations for a rock ramp are shown in Figure 7.
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Fiure 6. Rock ramp structure on the Hogsmill River near Kingston, London.
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Figufe 7: Potential locations for rock ramp.
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Benefits Negatives

Fish passage Achieved Associated cost High

Removal of impoundment Partially Fine adjustment for flood | Lost
Achieved control

Restore natural processes & | Partially Delivery Implications Yes

geomorphology Achieved

Remove responsibility, | Achieved Potential Impacts on landowner | High

operation and maintenance
costs of weir

Reliance on pumps to | No Access bridge replacement Yes
maintain adjacent
waterbodies

Uncertainty of water supply | No
required

Project work up — 30k, Modelling — 20k, Rock ramp installation — 70k, Weir removal — 70k, Bridge
Replacement — 20k, Channel narrowing — 30k = £170k

Total Estimated cost £250-350k

Option 3. Modification of existing structure

The channel through the structure, along the right-hand-bank created by the fixed crest weir presents
an opportunity for a potential technical fish pass solution.

The overall slope and channel widths suggest a Hassinger Bristle pass (Figure 8.) would be the
preferred option. With some minor modifications to the existing concrete structure (Figure 10), a
series of bristle rows could be extended all the way through the structure.

If after further investigations the hydraulic considerations prevent its use, a Larinier pass (Figure 9)
could be explored. This option would require a pre barrage to be installed at the downstream end and
may also require resting pools within the structure. Although passage could be achieved with a Larinier
it is less desirable because it would not function for smaller fish species.
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Figures 8 & 9. Examp/es of a Hassinger br/stle pass (Ieft) and a Larinier superact/ve baffle f/sh
pass on the Wandle at Carshalton (right).
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Figure 10: Potential modifications to fixed crest spillway.
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Benefits Negatives
Fish passage Achieved Removal of | Not Achieved
impoundment
Prohibitive cost Low Restore natural | Not Achieved
processes &
geomorphology
Delivery Implications Low Remove Not Achieved
responsibility,
operation and
maintenance costs of
weir
Potential Impacts on | Low
landowner

Project work up — 30k, Modelling — 10k, design 5k, Hassinger bristles & installation — 25k, Weir modifications
—35k

Total Estimated cost £90-130k

Option 4. Bypass channel

A ‘close to nature’ bypass channel around the structure is an option, but due to the required head
drop to be a stable channel without the need for an engineered hydraulic control this would require
channel length of c.260 m (at 1:175).

A more viable shorter bypass channel (Figure 11) could be achieved using a more engineered
approach. This could be using a series of steps/pools, to create in effect a nature like pool pass. The
majority of the head could be rapidly dropped using a Hassinger pass(esS) with a ‘natural’ channel in
between. Additional footbridges to maintain access routes and works to stabilise the newly cut banks
would be required.

Both of these solutions would require modifications to the adjacent channel which is currently used
for the wetland management. Further discussions with National Trust are required to see if this option
could be explored further.
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Figure 11: Potential modifications to fixed crest spillway.

Benefits Negatives

Fish passage Achieved Prohibitive cost Potential
Creation of additional | Achieved Removal of | Not Achieved
habitat impoundment

Prohibitive Cost Medium Restore Not Achieved

geomorphology
Reduced operation / | Not Achieved
maintenance
Potential Impacts on | Medium/High
landowner
Delivery Implications | Yes

Project work up — 30k, Modelling — 10k, design 5k, Hassinger bristles & installation — 25k, bank —
40k

Estimated cost £150-200k




Selection of preferred option

A summary of the options appraisal is shown in Table 4 below. Based on the options appraisal the
preferred option is to modify the existing structure and install a Hassinger bristle fish pass (Option 3).
This option has been selected as it meets the objectives of the project by achieving fish passage for all
life stages and species.

Although Options 1a and 1b would achieve a greater number of benefits in terms of river restoration,
they were not selected due to uncertainties over the viability of installing the borehole pump. Further
investigations and discussions with stakeholders would be required to determine if this is feasible.

Option 2 was not selected due to the delivery implications of the weir demolition and rock ramp
construction. The constraints of maintaining the upstream water levels, may not justify the amount
of work required.

Option 3 was selected over Option 4 due to the existing structure and slope only requiring some minor
modifications to create suitable conditions for installation of a technical fish pass. Estimated costs,
potential risks and impacts on the current site management would also be significantly less.



Project Requirements

Option

Fish
Passage

Impoundment
removed

Weir
removal

New
access
bridge

Borehole
pump

Pre
Barrage

Channel
narrowing

Impact on
landowner

Impact of
environment

Estimated
Cost

Option 1.(a)
Borehole

pump with
full removal
of structure

Achieved

Yes

Yes

Yes

Yes

No

Yes

High

High

£300-400k

Option 1.(b)
Borehole
pump with
permanent
raising of
sluice

Achieved

Yes

No

No

Yes

Yes

Yes

High

Medium

£250-270k

Option 2.
Full removal
of structure
with rock
ramp
installation

Achieved

Partially

Yes

Yes

No

No

Yes

High

High

£250-350k

Option 3.
Modification

of existing
structure

Achieved

No

No

No

No

Possible

No

Low

Low

£90-130k

Option 4.
Bypass
channel

Achieved

No

No

Yes

No

No

No

Medium

Medium

£150-200k

Table 4. Comparison of options with project requirements.




Preferred Option

This section provides additional detail on the implementation of the preferred option (Option 3) and
presents a conceptual design drawing (Figure 12) to assist with the progression of the options to
detailed design.

The existing fixed crest spillway has a suitable structure in terms of width and gradient to allow for the
installation of Hassinger bristles. If the downstream step of the weir was filled in the slope/gradient
would be within the required range of 1in 12.5.

An estimation of 300 I/s would be required for a 0.5m deep 1.3m wide pass which is clearly available
from the local flow data . The upstream wall would need to be modified or replaced with a control
structure to throttle the water entering the new pass.

The hydraulic conditions created by the bristles should allow uninhibited passage and habitat for all
classes and fish species and macroinvertebrates. Water velocities and turbulence are much lower than
in other fish pass solutions as the energy is dissipated within the brushes. Up to 30 lines of bristles
may be required to drop the head over 40-50mm increments. The long side wall of the fixed crest weir
may need to be raised to prevent water overtopping as it does in the current situation.

No significant changes in maintenance requirements are expected other than occasion litter
clearance. Risks of debris jams are low due to the bristles ability to flex. The estimated lifespan of the
bristles are 10-20 years and can be easily replaced if required. Environment agency staff have
highlighted the current lack of safe access into the fixed crest spillway which could easily be improved
as part of the project.

Adjustments would be required to the current setup involving the float chamber and sluice. The local
Environment Agency hydrology and telemetry team would be able to advise on how much work this
would involve.

Consultation and agreements would be required with the following key stakeholders: National Trust,
Environment Agency, Tooting and Micham Community and Sports Club, Morden Hall Park Angling
Club, upstream landowners,and the General Public.
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Figure 12: Concept design for preferred option.



Next steps

1. Consultation with stakeholders and landowners.
2. Input from Environment Agency Regional Fisheries Technical Specialist.
3. Discuss preferred option with Dr Hassinger, Kassel University, Germany.
4. Assessment of water requirements of adjacent waterbodies (pond and Channels A & B),
including wetland response test.
5. Undertake a detailed silt survey through the main channel upstream of the weir.
6. Work with local FCRM Environment Agency staff to complete.
7. Full options appraisal, including flood risk modelling of options to assess impacts/benefits.
8. Detailed design and costings of preferred option.
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5.4 Watermeads

Strnuctnre details

L.

10.

11.

12.

Structure name:- Watermeads Werr and Papermill Cut Weir

Location (NGR)-- TQ 27518 67662; TQ 27283 67769

Brief description:- Head retaming structures for mulls on parallel channels.
Distance from Thames confluence- 11093 m (Watermeads Werr).

Area of freshwater habitat downstream:- 123,884 m*.

Area and quality of habitat upstream (including tributaries):- 67.170 m’.
Distance to next siructure downsiream:- 1549 m (Ravensbury Mill)
Number of siructures downsiream (direct route to Thames confluence):- 10
Distance from next structure upstream:- 852 m (Goat Bridge Mill)

Plan of site:- None inchuded.

Structure dimensions (including crest height AODN, head drop at fime of survey,
width) -

This reach of river was once the head pond for the Wandle Felt factory (Crown Mill) and
the Wandle Flour Mill (Grove Mill), but smce the demolition of those works the channel
has been re-aligned and the head loss from the mills concentrated at Watermeads Weir.
This comprises a large undershot gate (Figure 5.18) and a sloping channel fed by a long
werr (Figure 5.19). The hifting shuce gate 15 4.58 m wide, and ifs cill 1s at 18.58 m
AQODN. The crest of the long weir 1z at 19.62 mAODN, and s about 20 m m length.
The hip of thus channel at 1ts downstream end 1s at 18.28 m AODN, and its width
mereases from 1.7 m at the upstream end to 2 46 m af the downstream end.

The total head loss at this sife was 1471 mm at the time of the site survey on September
18 2009, which probably represents a total obstruction to the passage of the local fish
COmMunity.

The Papernull Cut channe] diverts from the mam river about 380 m upstream of the
main weir, and rejoms it about 75 m downstream of the weir. The stream has a good
flow and the head drop (1513 mm on September 18 2009) is accommodated in a single
fall shortly before it rejoms the mam river (Figure 5.20). The werr crest 1sat 1959 m
AODN. and the channel at this point is 1.85 m in width.

Impact of the structure on habitat:- The head retaming structures cause backing-up for
several hundred metres, creating a deep, slow flowing reach which i1s well swited fo more
sedentary coarse fish Retaming the head creates wetland habitat throughout nmch of the
site.
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Figure 5.18. Undershot sluice at Watermeads Weir. The outfall from the sloping channel (Figure
5.20) can be seen on the left of the picture.

Figure 5.19. Sloping channel fed by long-crested weir, Watermeads.

Wandle fish passage 68 July 2010
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Figure 5.20. Old wheel pit on Papermill Cut. This rejoins the main river 20 m behind the camera

position.

Ownership and function

1.

[

Landowner and operator:- Weir is mamtamed and operated by the Environment Agency.
Other structures and land owned by National Trust.

Original purpose of structure:- Head retaining structures for nulls.

Current uses and value of structure:- Water level management for visual amenity and
conservation.

Upstream fish passage assessment

I

2

3.
4

J.

Passability for elvers:- Virtually impassable; possible routes via ditches.

. Passability for small eels:- As for elvers.

Passability for salmonids:- Virtually impassable.
Passability for rheophile coarse fish (eg dace):- Virtually impassable.

Passability for more sedentary coarse fish (eg pike):- Virtually impassable.

Options for fish passage improvement

L

Priority for action:- High

Wandle fish passage 69 July 2010
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2. Consideration of options (removal, technical fish pass, alternative routes, easement eic)
including assessment of incidental impacts eg visual, water level, amenity efc:- Removal
or substantial lowering of the weir 1s not considered a viable option as it would preclude
flow down the Papermuill Cut and would dry-out the ditch system and wetlands on the
site. These are considered important as water-vole habitat.

The most appealing solution may be to mstall a rock ramp in the long sloping channel on
the right bank. As at Trewmt Street, 1t would be prudent to avoid damagmg the channel
bed during installation. which suggests that an artificial substrate would be most
appropriate — see Section §. 1. The slope of the channel bed is very gentle; of the order of
1: 50, and only accommodates about one third of the head drop across the whole
structure. The remamder of the head drop occurs m two distmct steps which would need
to be overcome. The first 1s the fall at the top of the channel but this can be readily
covered by careful fixing of the mvert level of the uppermost traverse, gradually
absorbing the head over the next few traverses. More of a problem would be the fall at
the downstream end. Extending the sloping bed downstream to accommodate a longer
ramp 15 a possibility, but this may take the pass entrance downstream from the optimal
location close to the weir. A better alternative would be to raise the tail water level by
about 300 mm by the installation of one of more blockstone pre-barriers a short distance
downstream.

An alternative route altogether could be developed using the Papernull Cut. The werr at
the old wheel pit (Figure 5.20) could readily be fitted with a Larinier Pass. However. its
location, downstream of the main weir, 1s not ideal and this option should only be
considered if facilities at the mamn weir prove to be mpractical

Wandle fish passage 70 July 2010
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Enquiry Confirmation O S
LSBUD Ref: 10332156 Time of enquiry:  15:06

'l‘ before f4dig|

Name Mr Peter Bates Phone 07920 531526
Company Environment Agency Mobile Not Supplied
Fax Not Supplied

Address Medway House Powdermill Lane
Leigh, Tonbridge Kent

TN11GAS
Email peter bates@environment-agency.gov.uk
Notes Please ensure your contact details are correct and up 1o date on the sysiem in case the LSBUD Members need fo
contact you.

Enquiry Details

Scheme/Reference | Watermeads weir

Enquiry type Planned Works Work category Watercourses/Canals/Drainage
Start date 01/05/2017 Work type Bank Works

End date 311212017 Site size 50 metres diameter

Searched location | XY= 527385, 167787 Easting/Northing Work type buffer* | 25 metres

Confirmed location | 527385 167787

* The WORK TYPE BUFFER is a distance added to your search area based on the Work type you have chosen.

Poulter Park

Bennen's
vais2 TConiang Uranance Sureey Gaia © Crown

Fageiaa




Enquiry Confirmation
LSBUD Ref: 10332156

. before i4dig
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Diate of enguiry: 80402017
Time of enquiry:  15:08

LEBUD Members who have asssts registered on the LEBUD service within the wicinity of your search area.

List of affected LSBUD members

Assot Owner Phionie/Email Emergency Only
Gas DBOOT 11955
wﬁmﬁrm?mrh:uﬁﬂﬁme -
Limited [fbowe } and Matianal Eleciricity Transmission - - ,
B josomn 2172 | 0800111530 Aaal response

LEBUD members who do not have assets registered on the LSBUD service within the vicinity of your search area. Please be

aware that LESBUD members make regular changes to their assets._

List of mot affected LSBUD members

AWE Pipeine Esso Petrokeum Company Limited

BOC Limhed (A Member of the Linds Group) Fulcrum Pipeiines Limited

BF Midsiream Fipalines Garmma

BFA Gateshasad Enengy Gompany

Camnglon Gas Fipeline Gigacksar PLC

CATS Pipeine citv Wood Group FEN Humbly Geove Energy

Comex IGas Energy

Cantrica Enengy Imeos Emenprises Limiled

Centrica Storage Lid PECQE Manufacturing {Scotand and TSER)
CLH Pipeiine System Lid Irtergen (Caryion Energy or Spaiding Energy)
Concept Soluions People Lid Lark Energy

Mainline Pipeknes Limiled
Manchesier Jetime Limnsd

Manx Cable Company

Marchwood Power Lid (Gas Fipeling)
Maboum Solar Limied

ConoooPhillips (UK) Lad

D (MOD Abandaned Pipeines)
Daong Enengy {UK) Lid

E.ON L& CHP Limiled

EirGnd

Elscricity North West Limied orfumbrian Water Group
ENI & Himor ofo Penspen Lid MPower CHP Fipaines
ESP Utikties Group Oikos Sorage Limited
Perenco UE Limited {Purbeck Soushamplon
ESSAR
Fipeline)

Petroineos

Phillips &5

Premier Transmission Lid {SHIF)

Prysmian Cables & Systemns Lid (oo Wesizm
Link}

Redundant Pipelines « LPD®
RWEnpower (Littke Bariord and South Haven)
SABIC s Petrochemicals
Soottish Power Generation

Seabank Power L

Shell {5t Fergus o Massmoman)

Shell Fipelines

Tatal {Finaline, Colnbeook & Cobwick Fipelines)
Transmission Capieal

Uniper LK Lid

Vattendall

Veolia ES SELCHP Limited
‘Wesiem Power Diswribution

‘Wingas Sorage LUK Lid

Zayo Group U Lid olo J5M Group Lad

Fugs 18 4
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Appendix C— Watermeads Weir — Site Photos November 2017
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Appendix D — Sniffer Assessment Forms —Jan 2017
RIVERINE FISH BARRIER ASSESSMENT TOOL: COARSE RESOLUTION (LEVEL A)
R . P i .
BT LT R WY = Date: Tirme: Survoyor names:
-, _
WE ID and rame LJHJ}MP e ‘::-?ﬁ.-— ff-“fﬁ
1. SURVEY SITE DETAILS -
Rivarislraam name LD it B Anfecedent canditions | 1 | [ | 3 |-| |5
Tributary o T e § {circke onep
. ) Flowy condiians {cinde e
GPS coordinates freeee e i A . . B_mu I Elawnind |4’::>
M. phistos takar ) Artvarss conditions ¥
PHCeo i no range: | impading surey? | @
If was, descritue:
Oramarship (i known)
Apeess nobas!
[ 2 STRUCTURE OF CONGERN -
| 2.1. Ganeral characledstics
Mzl
Witical [ Brid FCC__| | TMB PG I
Batched Matural el 55T LR WRY OTH:
|_Sleping Fapi SPh, CAL C51
welr |- Grmp | | oo™ ["Datsis dam —
- Flat-y [am Talal widih of berner along orest (in):
“Flume | | Cudwert Tobal width of channel m):
Haappnd Sl Tkl wetbad width at barmar cras im}
[ Fom Phstrackon ofitake || | 1= stuclure drowned prasenily? T |g
B 5 s8nziure curmanty dry? v
2.2 Tran | sections (TH) including barier parls or passeage ways sooss tofal widlh of channal
|_N|.i-iiner of ientiied (ranswrsal sechons (T5) acroes he La| width of the charmel ' '_1
Vartical drop: Shape Stops: _ ]
e | S | s | S| B | et
wa CE-DARE =
Tick box M featurels | overshof siics) | Sloped fshway, | ways, compiax | MEISTANS, AR | fow going
presant in the T3 and rapids, chufest | rapids e m
entor the arder the sl
feptures are encoumtarnd | JURAD AMDWOE | SWAMANDVOR | Suiid AND SHIM ANDDR of survey
by fish maving upstream | DEFTH DEPTH JUMP ARDVOR | e e
across the barer BARRIER BARRIER DEPTH
BARRIER FUARIREISK .
TR ; I *
e (o downsiramT 5 1 i [P
To =g
Cdhar {fFoum doAnETEaT)
)= e R
2 .3.Fiald sketch plan secSon indicating banks and dentifying locasians af each TS and photograph keations. p
g
F, i FEg
.ﬁ,cf '} Sfng 5 éf"f radC Cwked
:-f:-.- é . .
S Se— A
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'SECTION 7 FINAL PASSABILITY ASSESSMENT FOR SITE
COMPLETE AS AN OVERALL PASSABILITY SCORE TO INCLUDE INFORMATION FROM ALL TRANSYERSAL SECTIONS

Site ref no: W_‘{w ME‘“_CIE
UPSTREAR MIGRATION DOWS TREAM MIGRATION

Crngiseses ol . Dogrs of
ealimation

Love ievigeecl
High impait
Liorw irpact
Hign impaci

Hi Barrier
Fartal bamiar

Mo hamaer
Patial harmier

Cormplele barer

Farial bamer

Farial hamier
Complele barer
undertaken
Meazurement

Al mEasammenis
partialy underiaken
cstimaied
A MERsLEEmENLS
sundarakan

" MWeasorement

oarilally underiaken

All measrEmEns
estirted

fill measuremenis

_.
=
=]
[l
=]
s
=
=

10 X

o
e
(-3
[-]

Adult Salmaon |SondiEong
1A8)

Fijh Therss

e = T
falub Trog | Eomditons
AT

:
ANIAN
\|

cuarenl

\
N

e
Salmonids

Adiilt £l
AE)

Additional notes of relevance to fish passage e, chserations o inforrnation from olher sources, and details of dry
channels)

Nate: Only complate scores for fish species that are known fo be presend in the catchment
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4 PHYEICAL ATTRIELTES FOR AN INDVIDUAL TRANSVERSAL SECTION [T5)

—

| Site ref no: L Txl?hm [TS1D: .
?,. | 4.1, FOR: BARRIERS PRESENTING A VERTICAL DROP: WEIRS, CULVERT. FORD OR BRIDGE FOOTING OUTLETS, OVERSHOT SLUICES, WATERFALLS AND DEBRIS DAMS
[ertieal thidrindic | BT pool | Effiective resting | LB DM Elandieg CLewel & Deivie biseking alicieT | Siibctins dansgng Lo OS
head (mi - dapthimy | Secatbes® 00 M | ermet | faer | Woase V.M Purhubercs (M L3 D o) migpants praseni? (V.M
T = e e
Tolal hycrauks hesd : Blrucfures damaging b 08
s un._._neif..q! MRITAes DRRET () -
meastng] ! L e
& TR =
! A3 Far ks [ 1 -¢3 -k
2 AT s - 1-g - & LR
¥ A0 far it [~ L
& C £ €2 1-g2 i - L=
&| AL iy =] [
JET [ 1]
- B ] =) [ T O = =
L
AE
4,3 FOR BARRIERS FRESEMTING STEFS: STEPPED WEIRS, BOX -TRAVESRSE TYPE FISHWAYS OR COMPLEX WATERFALLS

Eifesive aaling

Haote: only complete tables in sections 4 and 5 for juvenlle eels [JE) If NO climbling s

ubstrate is present
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[ 3. VELOCITIES AND DEPTHS FOR AN INDIVIDUAL TRANSVERSAL SECTION (15) . S z\ . J—
fexcept for abstraction paints) | Site ref no; Eﬂ&mﬂ{.‘qﬁ:ﬂi ,.m_ TS ID:

I —
_ {amink | Foat [onky if apg | M id-Paint [only B sppleab | Ikt | Erail Cup [ Weloe. aseessmant i
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| —

1.Lsa balh the depth
x . and relevars wedocity
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—
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\ 4 PHYEICAL ATTRIBUTES FOR AN INDIVIDUAL TRANSVERSAL SECTION (T5)

Site ref no:
4.1. FOR BARRIERS PRESENTING A VERTICAL DROP: IDGE TING

 Wirlkal rpdrauts | B poal | Elvesie tesive. RN

[ TSID:

El.__.m:i.rE AND DEBRISE DAMS

depihir | Bcafons? N [Ta

“Eirusiores wr_ln,..ﬁ.ﬁ._um.“

migrants prRRANLY (Y.

AE

Mote: only complete tables in sections 4 and 5 for juvenile eels (JE) if NO climbing substrate s present
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3. VELOCITIES AND DEPTHS FOR AN INDIVIDUAL TRAMSVERSAL SECTION [TS)
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1.Use bath the depth |

0.2 diaath 18 (] L] LT u“_q_ainﬁﬂ a

Sareambad

Sdott Salmion (58}

plfm |Ob-OWm | Ldb-0im | 09

1o Vs B ol wrwarrhed
o b iy 5 L Dl

Anenls Salmonkd (JE)

L85 wnies e ot QR depth
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L
e ek 25 e 1171 el |dm1d M-EE
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r ] r; X
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Lk withet e il 08 depity el @i |2 amin | T PR
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e
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2. Chicose [ micst
limiting factor the
apples 1o fhe
speoinsiguild = elber |
VEACCIRY. OF depth |
(e, Sor adull salmon |
[y if waloohy bs < _
2.0 but depth s 0.08m
thizm soone for Ihis

poind i 0.3

1.Scan theough the
sooras: and orcle the
TRREKETI LT

ks [ty soone o
wach appiicablia
kacation {inkd,

midport, outle()

1. Oinily oompete for
Imbet

2.Usi iy The dispah
dittn 1o determine the
pazsabiity soore

3. Goan through e
Ecnngs and circla Ba
FridkiFEL

pansability scone

17



