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Not Captured (part of Avon Urban Canals). 
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N/A for Brook but Grand Union Canal 
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1. Introduction 
 
A site visit and habitat appraisal of the Westley Brook at Westley Vale Millennium 

Green was carried out at the request of Rosie Pettigrew and Veronica Treadwell 
(Westley Vale Millennium Green Trust) and Lee Copplestone (Waterside Care), 

with support provided by the Environment Agency through Sarah Pick.  
 

Although its status as a tributary of the Grand Union Canal will make trout 
colonisation unlikely, the habitat in the Westley Brook can still be assessed for 
potential to support a wide range of species. If not trout, it may be that using 

similar principles of habitat creation/improvement, the brook could become a 
better place for minnows or sticklebacks to live. It is especially important to 

highlight that both the riparian (riverside) habitat as well as the actual wetted 
brook channel are equally important in terms of stream health. In fact, both the 
terrestrial and aquatic “compartments” of a river corridor are quite artificial 

distinctions that humans make. The flora and fauna of river corridors freely 
interact across that perceived aquatic/terrestrial divide. 

 
In addition, if water quality is too poor to support trout, this also limits the 
potential for diverse communities of aquatic species to develop and thrive. As a 

result, the habitat requirements and pollution sensitivity of wild trout in a small 
brook can offer a helpful yardstick of the overall health of the Westley Brook. 

 
Although there are three key lifecycle stages of wild trout (spawning, juvenile and 
adult), the low flow within this small brook probably means that only the first two 

of those stages would be appropriate to include in the current assessment. 
However, this is not to say that the processes that would generate adult trout 

habitat should be absent. It is just that it may be unrealistic to expect those 
processes to create pools that are deep enough for adult trout to thrive. 
 

To put this into context, there are three types of habitat that are needed in order 
for wild trout to complete each one of the three key lifecycle stages identified 

above (Fig. 1). Those varied requirements (Figs. 2-4) create a demand for varied 
habitat, which is (in turn) vital for supporting a wide variety of species.  

 

Figure 1: The impacts on trout populations lacking adequate habitat for key lifecycle stages. 
Spawning trout require loose mounds of gravel with a good flow of oxygenated water between gravel 
grains. Juvenile trout need shallow water with plenty of dense submerged/tangled structure for 
protection against predators and wash-out during spates. Adult trout need deeper pools (usually > 
30cm depth) with nearby structural cover such as undercut boulders, sunken trees/tree limbs and/or 
low overhanging cover (ideally trailing on, or at least within 30cm of, the water’s surface). Excellent 
quality in one or two out of the three crucial habitats cannot make up for a “weak link” in the 
remaining critical habitat. 
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Figure 2: Features associated with successful trout spawning habitat include the presence of silt-free 
gravels. Here the action of fallen tree limb is focusing the flows (both under and over the limb as 
indicated by the blue arrows) on a small area of river-bed that results in silt being blown out from 
between gravel grains. A small mound of gravel is deposited just below the hollow dug by focused 
flows. In these silt-free gaps between the grains of gravel it is possible for sufficient oxygen-rich 
water to flow over the developing eggs and newly-hatched “alevins” to keep them alive as they hide 
within the gravel mound (inset) until emerging in spring. 

 

Figure 3: Larger cobbles and submerged “brashy” cover and/or exposed fronds of tree roots provide 
vital cover from predation and spate flows to tiny juvenile fish in shallower water (<30cm deep). 

Trailing, overhanging vegetation also provides a similar function and diverse bank-side vegetation 
has many benefits for invertebrate populations (some of which will provide a ready food supply for 
the juvenile fish). 
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Figure 4: The availability of deeper water bolt holes (>30cm to several metres), low overhanging 
cover and/or larger submerged structures such as boulders, fallen trees, large root-wads etc. close 
to a good food supply (e.g. below a riffle in this case) are all strong components of adult trout habitat 
requirements. 

 

With these broad descriptions of the elements of spawning, juvenile (nursery) and 
adult trout habitat in mind, measures to address the issues identified during the 
survey can more easily be described. 

 
Throughout the report, normal convention is followed with respect to bank 

identification i.e. banks are designated Left Bank (LB) or Right Bank (RB) whilst 
looking downstream. 
 

2. Habitat Assessment 
 
At the upstream limit of this visit at National Grid Reference SP 12641 83486, 

gabion structures and concrete walls have been used to realign the brook (Fig. 5). 
The resultant artificial channel was reported to have been created in 1999 to make 

way for the green. Silt deposits are reported to be wash through from the 
upstream culvert in high water and deposit within the modified channel. 
 

As well as producing the silt-trapping effect, the simplified channel (with reinforced 
vertical banks) does not promote the generation of structural variety in this section 

of the watercourse. Instead, it is primarily designed as a drainage chute with very 
limited ecological value. There is also evidence of poor water quality with some 
growth of “sewage fungus” (a mat of microbes that thrives in overly nutrient-

enriched water; Fig. 6). Given the complexity of underground culverting and the 
density of surrounding developments, it is not a small task to track down the 

source(s) of such pollution. However, there are other urban river groups tackling 
exactly the same issues around the country (notably “Friends of Bradford’s Becks: 
https://bradford-beck.org). 

https://bradford-beck.org/
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Figure 5: Vertical walls and straightened/simplified channel. In spite of these constraints – a very 
shallow “point bar” depositional feature has formed from some fine silt and pea-gravel (centre of 
frame). The trash-screen that was previously retained by the posts (visible on the LB with a matching 
structure on the RB behind the saplings) has been removed as flood water routinely over-topped the 
screen and carried the litter downstream. 

 

Figure 6: Grey sewage fungus growth (relatively sparse) indicates poor water quality. 

A few metres downstream from the channel pictured in Figure 6, a footbridge 

crosses the brook and directly below the footbridge is a small “check weir” 
structure. This is presumably designed to back water up (or “impound” water) to 
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maintain a specific depth of water within the straightened channel upstream. The 
wire mesh placed on top of this weir structure is breaking apart and a scum caused 
by degraded water quality (rather than natural foam associated with good water 

quality) is formed by the turbulence of water falling over the lip of the weir into 
the pool below (Fig. 7). 

 

Figure 7: Although still an artificial channel, the lack of impoundment and graded banks with some 
variety in bankside vegetation offer better habitat and more opportunity for natural features to form 
within the channel. 

 

Figure 8: Detail of check-weir surface with mesh that is beginning to break up. 
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For any fish that are able to colonise the brook, the ability to move between 
different habitat patches greatly increases their chances of surviving and 
reproducing. On that simplistic level, building weirs that prevent those free 

movements has a negative impact.  
 

With weirs, what is at least (if not more) significant than their “migration barrier” 
impact is their water-impounding effect. When water is held back and the surface 

of the water is artificially raised, it robs the stream of its ability to create much of 
the physical variety that channels need in order to avoid the habitat bottleneck 
effects shown in Fig. 1. While it is easy to recognise the risk of preventing fish 

moving upstream, the damaging effects of preventing the transport of gravel (as 
well as free movement of fish) in a downstream direction are often overlooked. 

 
Impounded reaches lack the energy and diversity in flow to sculpt varied cross-
sectional bed profiles that consist of a variety of particle-sizes. Instead, the more 

uniform bed-profile is often dominated by fine sediments that smother any larger 
gravel and cobble deposits beneath the surface. 

 
The supply of gravel to create varied habitat to reaches downstream of an 
impounding structure is also greatly reduced. It is that supply and then 

subsequent redistribution of that gravel (and cobbles in faster flowing streams) 
that is responsible for a huge proportion of the physical variety required to support 

a diverse biological communities. This situation is compounded when banks are 
either armoured or entirely artificial and designed not to be eroded. In natural 
systems, bank erosion is a mechanism for supplying gravel and other bed material 

for redistribution.  
 

As long as there is a balance between river-bed and river-bank erosion, diversity 
in both particle-size and cross-sectional/longitudinal depth profiles will naturally 
develop, thus creating habitat diversity. That “balance” is created via a varied 

amount of resistance to erosion within the banks. Bank resistance is substantially 
controlled by the reinforcing effects of plant roots that vary from shallow to deep 

in the soil. In other words, having varied riparian (riverside) vegetation creates 
patches of shallower and deeper/more robust root horizons which – in turn – 
create variation in how well they bind the soil together and resist erosion. 

 
Banks with lower resistance provide a supply of substrate and contribute to the 

meandering character of watercourse (another source of structural variety). In 
contrast, banks that have higher natural resistance on both sides of the channel 
create deeper pool habitat by forcing water to, locally, dig downwards instead of 

sideways. This process is particularly effective when it is augmented by large 
woody material securely lodged at irregular intervals, since this provides the very 

focused localised bed-scour shown in Fig. 2.  
 

Pools that are formed in this way have the advantage of being “self-cleaning”, 
since they are created by the scouring of mobile sediment – which exposes the 
larger, less-mobile substrate beneath. Contrast this with “holding water back” to 

create deeper pools (i.e. by impoundment); which results in finer sediments 
accumulating over time and reducing the depth initially gained behind a weir. 

Driving the bed down is, as a result, a more effective way of creating ecologically-
valuable pool habitat than trying to hold water back. It is therefore advisable to 
explore the removal of the small weir that is impacting this section of stream. 
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The habitat photographed facing upstream at SP12684 83559 (Fig. 9) is higher 
quality than the heavily-engineered banks and impoundments discussed above.  

 

Figure 9: Section of channel where some more natural geomorphological (erosion/deposition) 
processes can occur. Diversifying the riparian vegetation would be beneficial from both ecological 
and aesthetic-amenity perspectives. 

Accepting the lack of gravel and cobble supply from upstream reaches and water 

quality, there is likely to be an advantage in reducing the dominance of bramble 
along this reach. With removal in patches, supportive planting of locally-

appropriate riparian understory vegetation with scattered tree-planting would 
create valuable habitat around the channel. Woody material (either from natural 
dead-fall inputs or deliberately won during tree-management activities) stabilised 

within this section would also help to diversify the habitat in the channel. It may 
be appropriate to consider “seeding” the upper section of the visited reaches with 

locally-appropriate gravels that could then naturally be redistributed downstream 
over a period of time by spate flows. 

 
Obviously, substrate-introduction would have the most benefit when combined 
with the removal of the small weir (Fig. 8), allowing such “seeding” to take place 

at the top of the visited reach. The rationale for active addition of substrate is 
provided by extensive urban development which limits the potential to create 

naturally-eroding banks upstream. That, in turn, artificially constrains the supply 
of bed material to the channel. 
 

Facing downstream at SP12684 83559 (Fig. 10) reveals more structurally diverse 
habitat that appears to have greater potential to support more biodiverse floral 

and faunal communities. However, the artificial realignment of the channel (and 
lack of substrate supply) here tends to produce an over-wide/uniformly-shallow 
channel (Fig. 11). With increased substrate supply and scattered introduction of 

stable woody material (see Section 3 “Recommendations), additional ecological 
value could be created. 
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Figure 10: Greater variety in vegetation canopy/understory and associated light/shade regime (as 
well as ingress of woody growth into the channel) is creating increased structural diversity. If water 
quality issues could be tackled, this would create increased potential for greater aquatic biodiversity. 

 

Figure 11: Uniformly over-wide, straightened and over-shallow habitat so that the channel is too 
large for the amount of flow. This limits the potential for geomorphological processes to create and 
maintain more diverse habitat. 

An area of completely “tunnelled” vegetation (in the specific context of the site) is 
actually providing an important cool and shaded refuge that will help to mitigate 
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high summer temperatures in such a small brook (Fig. 12). If the complete 
shading condition existed throughout the entire site, then this would be another 
form of structural uniformity. Instead, it is offering variety in conjunction with the 

more open as well as dappled light/shade areas. 

 

Figure 12: Entering a tunnelled area of near complete shade. In this context a valuable cool-water 
refuge. 

The previous alignment of the channel to follow a prescribed course with a 

generally over-sized cross-section (even when surrounded by wild vegetation) 
does produce a very uniform drainage ditch character to this small brook. Even 

so, spots where a little more longitudinal gradient is evident allows a limited 
amount of variety in the cross-sectional profile to develop (Fig. 13). 
 

 

Figure 13: Shaded and with some vertical sheet-piling pinching the channel. But a little bit of gradient 
and a locally-narrowed channel has created some bed-scour and diversity in the cross-sectional 
profile here. 

Throughout the lower sections of the visited reach, the impounding effect of the 
water-level within the Grand Union canal (of which the Westley Brook is a 
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tributary) become apparent (e.g. Fig. 14). Again, although the attractive 
surrounding woodland has structurally diverse habitat, this is not generally 
reflected in the habitat within the brook. 

 

 

Figure 14: Impounding effect of the canal evident at SP 12708 83652 

 

In large part, the uniformity of the habitat comes from the original design of the 
artificial channel. The desired cross-sectional area and depth of water (whether 

from aesthetic and/or flood-water conveyance perspectives) is greater than the 
base-flow would naturally support. Consequently, the brook has essentially been 
turned into an ornamental ditch.  

 
This creates a challenge as to what is ultimately the most greatly-valued condition 

and function of the brook. There are inevitable constraints imposed by the artificial 
and culverted nature of the channel upstream of the visited site at Millennium 
Green (and the downstream confluence with the canal; Fig. 15). 

 
For instance, the topography of the ground within the central area of woodland 

indicates a channel that appears to be ephemerally wetted under high-flow 
conditions (Fig. 16). It is unclear on initial inspection if this was more 
representative of an original, more natural course of the brook or another designed 

channel. Whether it has been “designed in” as an overflow channel or is simply a 
naturally-emergent path for water, it does show the potential for a different course 

for the Westley Brook. 
 
Whether or not attempts are made to regenerate a more natural course and 

channel characteristics for the Westley Brook in Millennium Green, there are some 
basic improvements that can be made. Any activities that increase the structural 

variety within the channel and the diversity of surrounding woodland will be 
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ecologically beneficial. Any improvements (or pressure to make improvements) to 
water quality will also provide inevitable benefits. 

 

Figure 15: Confluence with Grand Union Canal at SP12719 83711 

 

Figure 16: Channel that appears to support ephemeral flow (note apparent hand-rails for crossing 
point) at SP 12737 83652. 
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3. Recommendations 
 
A tiered approach to potential improvements is probably of the most practical use. 

First of all, here is a brief summary of the basic improvements that would be 
universally applicable: 

 
N.B. Any and all works will be subject to a variety of legal permissions that include, 

but not limited to, landowners, regulatory authorities for the watercourse (which 
could be local council, Environment Agency, British Waterways etc.) and other 
stakeholders such as bodies responsible for underground services that may be 

affected by works.  
 

 Undertake training in invertebrate identification that allows water quality to 
be assessed so that problems can be identified and improvements or 
declines can be monitored 

o Although more commonly-recommended it may be that the standard 
Riverfly Partnership (http://www.riverflies.org/rp-riverfly-

monitoring-initiative)  training does not encompass the most useful 
invertebrates for indicating pollution in a heavily-modified urban 
brook 

o For Birmingham and the Black Country, it could be more appropriate 
to undertake training with the Freshwater Invertebrates Network 

(FIN; http://www.bbcwildlife.org.uk/nia/what-we-are-doing/fin-
freshwater-invertebrates-network)  

 Liaise with Friends of Bradford’s Becks (https://bradford-beck.org) on ways 

that they are tackling polluting inputs into the extensively-culverted 
network of waterways that run below-ground beneath Bradford’s urban 

infrastructure. 
 Explore opportunities to “hinge” or “lay” (in the manner of hedge-laying) 

scattered patches of sapling-growth into the channel (e.g. Fig. 17) to 

promote some bed redistribution during high-flow conditions 
 Partner with local wildlife-interest, local council or other stakeholder groups 

to undertake some bramble management and supportive/replacement 
planting of appropriate (and attractive!) native plant plugs (including sedge 
grasses, flag iris) and/or an appropriate wetland/riparian seed-mix (e.g. 

https://www.bostonseeds.com/library/BS6P-Wetland-and-Pond-Edge-
Wildflower-Seed-Mixture.pdf)  

 Use materials arising from routine tree management activities to securely 
fix limbs, stems and branches from trees to encourage localised bed and 
(where safe to do so) bank scour (e.g. Fig. 18). 

 Seek permission to remove the small weir (Figs. 7 and 8) and involve local 
volunteers and/or contractors with the works (broken up stone/concrete 

from the removal can be   
 Explore the potential to periodically introduce locally-appropriate gravels to 

the upper reaches and allow high flows to redistribute throughout the 
downstream channel over time 

 Consider more extensive project options (e.g. second-tier options 

suggested subsequently in this report) in partnership with organisations 
that have capacity to deliver more complex/costly interventions. 

http://www.riverflies.org/rp-riverfly-monitoring-initiative
http://www.riverflies.org/rp-riverfly-monitoring-initiative
http://www.bbcwildlife.org.uk/nia/what-we-are-doing/fin-freshwater-invertebrates-network
http://www.bbcwildlife.org.uk/nia/what-we-are-doing/fin-freshwater-invertebrates-network
https://bradford-beck.org/
https://www.bostonseeds.com/library/BS6P-Wetland-and-Pond-Edge-Wildflower-Seed-Mixture.pdf
https://www.bostonseeds.com/library/BS6P-Wetland-and-Pond-Edge-Wildflower-Seed-Mixture.pdf
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Figure 17: Hinged sapling growth (in this case hazel) used to create cover habitat in stream margins. 

 

 

Figure 18: Securely (naturally-occurring in this case) wedged logs producing localised bed scour 
during winter high flows. Mimicking this with material arising from tree management would create 
better habitat within un-impounded sections of the Westley Brook 
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Second tier options could include: 
 

 Using LIDAR and/or any available old maps to look for evidence of a paleo-

channel (original natural course of the river) 
 Devising a scheme to reconnect the Westley Brook to the paleo-channel 

through part of the Millennium Green site 
 As an alternative, it may be possible to employ a specialist Geomorphologist 

to design a “nature-like” channel that could be constructed at dimensions 
and sinuosity that are appropriate to the Brook’s discharge/local geology 
and site gradient characteristics 

 
Due to the requirements of retaining a confluence with the canal, avoidance of 

impact on upstream (culverted) sections and the general technical challenges of 
extensively re-naturalising watercourses, these second tier actions would require 
formal funding bids and partnership project management activities. Undertaking 

that expense and effort would be reliant upon water-quality issues being resolved 
- either in advance or as an integral part of any project. 

 
The WTT is willing to provide support (within its capacity) to meet our 
recommendations. We’ll also work to provide assistance in establishing contact 

with appropriate partners in instances where the required support is beyond our 
own capacity. This applies to both first and second-tier recommendations made in 

this report.   
 
We are often able to provide demonstration and training in delivering the basic 

recommendations made in our Advisory Visit (AV) reports (like this one). This 
commonly takes the form of a “Practical Visit” (PV) where one or more of our 

Conservation Officers help you to carry out habitat improvement measures that 
we recommend in our AVs. A significant component of PVs is the training we 
provide that allows you and your partners to deliver similar works under your own 

steam. 
 

Demand for PVs is high and are subject to the availability of our Conservation 
Officers (and our ability to identify supportive funding for staff time, mileage and 
materials).  

 
For any clarifications on the observations and recommendations given in this 

report (or any other related questions/comments) please feel free to contact me 
on pgaskell@wildtrout.org.  
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a result of any other person, company or organisation acting, or refraining from 
acting, upon guidance made in this report. 

mailto:pgaskell@wildtrout.org

