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About Natural Course

78% of water bodies in North West England are failing to meet a good ecological status* and 
solutions are often found to be too expensive to implement. 

Natural Course is a collaboration of organisations in North West England from public, private and 
third sector who, together, will seek cost-effective solutions to improving water quality across 
urban and rural landscapes, sharing best practice across the UK and Europe. 

*Environment Agency, North West River Basin District 2015

Natural Course will: 
• Test and inform best practice in achieving UK and EU legislation in water quality

• Use the North West River Basin District as a flagship project and share best practice with the
UK and Europe

• Make better use of resources, share ownership of complex issues and maximise outcomes
through a collaborative approach of organisations from public, private and third sector.

Join the conversation @Natural_Course  #NaturalCourse 



Dynamic Rivers (Survey and Design) Ltd

Moston Brook Audit, Modelling and Design – 

Tackling Pressures on Urban Watercourses 

Summary Report 



 
Dynamic Rivers (Survey and Design) Ltd 

 

 

 

1. Introduction and Methodology 

1.1 Background and Objectives 

Moston Brook is a demonstration project under phase three of Natural Course looking at the 
issues of diffuse urban pollution. Further information can be found at 
https://naturalcourse.co.uk/projects/  

Urban diffuse pollution has been recognised as the reason for failure to meet Good Status in 
10% of waterbodies in the North West RBD. Opportunities to tackle this issue are often 
restricted by the infrastructure of the urban built environment and by the fragmented 
responsibility for tackling sources of pollution across a range of stakeholders, including Natural 
Course Beneficiaries and other organisations.  

Meanwhile, the cost of implementing measures to address urban diffuse pollution is frequently 
considered to be prohibitively expensive. Surveys conducted during Natural Course Phases 1 
& 2 and the evidence gathered show that the issue of urban diffuse pollution is particularly 
prevalent in the urban catchments of Greater Manchester. 

This report describes the feasibility, modelling and design of works for a green infrastructure 
water attenuation scheme to capture and retain surface water on the grassland at Mill Lane, 
Failsworth (Figure 1). Diffuse pollution from the adjacent vehicle processing business is 
entering Moston Brook via overland flow across the site. It is important to note at the outset 
that it is unlikely to be possible to completely prevent surface water from reaching Moston 
Brook, but that the design will aim to intercept, filter and manage the diffuse flow into the Brook. 

 

 

Figure 1 Location of the study site in blue (provided by the client). 

 
Oldham Council require that the study include: 

https://naturalcourse.co.uk/projects/
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• A review of the efficacy of the trial works undertaken in 2015/6. 

• A design of a new scheme backed by robust site survey data to ‘prevent’ surface 
water/potential diffuse pollution entering the watercourse & flooding the footpaths. This 
must be costed. 

• A water quality test on the United Utilities surface water drain discharging into the 
watercourse at this location. 

 

1.2 Desk and Field Based Assessment 

The car breakers yard close to Moston Brook at Mill Lane has an enclosed compound, 
however, surface water drains via a concrete channel (Figure 2) and runs down the rough 
track (Figure 3) through to and along the tarmac footpath in the sloping grassland between 
the breakers and Moston Brook into which it eventually discharges.  

 

Figure 2. Concrete drain discharging onto the study site (provided by the client). 
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Figure 3. Flow along the path on the western side of the study site (provided by the client). 

 

 

In 2015/16 the site was cleared of fly tipped material and a drainage channel was created 
alongside the tarmac path to take the water away to a small attenuation pond (Figure 4). A 
330m stretch of 1.3m wide porous flexi pave path was installed across the bottom edge of the 
site.  

 

Figure 4. Attenuation feature created at the site in 2015 (provided by the client). 

 

Figure 5 has used the LiDAR data from the site to reveal the overall topography confirming 
the overall steep gradient towards the river which increases significantly into the riparian 
wooded area. Remediation works would need to be carried out on the less steep grassland. 
Whilst no clear flow pathways stand out in the LiDAR data, the vegetation across the site has 
responded differentially dependent on wetness levels (Figure 6). 
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Figure 5. site contours overlain on aerial imagery of the remedial works 

 

Figure 6. Aerial images of the site highlighting variable wetness vegetation types. 

 

As has been shown above, on steeper systems it is difficult to detect surface flow routes from 
the topography as these are masked by the general slope (Figure 5). In these situations, a 
flow model provides a clearer indication of flow routes using the EA Lidar. A flow event was 
simulated in the model to determine dominant flow paths originating from the vehicle 
processing business (Figure 7). It is clear that flows are strongly concentrated along the 
western edge of the study site flowing along the cut channel and new path before some water 
enters the attenuation feature constructed in 2015 (Figure 8). The current attenuation feature 
is now deemed insufficient as it does not capture all the surface water in heavy/prolonged rain. 
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Figure 7. Flow concentration along the western side of the study site.  

 

 

Figure 8. Current attenuation feature at capacity during a small rainfall event (Image provide by 
the client). 
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The modelling also outputs surface flow velocities across the wetted area (Figure 9) and this 
clearly shows a fast channel of water moving rapidly downslope with only minimal interception 
and attenuation by the pond area created in 2015. As such most flow and associated 
contaminants bypasses the feature and enters Moston Brook close to the bridge crossing. 

 

 

Figure 9. Simulated flow velocities across the study site under current conditions. 

 

1.3 Green infrastructure water attenuation optioneering 

An optioneering exercise has considered additional actions for management of the surface 
water flow routes through a naturalisation approach. Table 1 lists the options.  

 

Table 1. Potential storage and attenuation options for Moston Brook storm runoff. 

Option Comment Utility 

Large pond Large water bodies slow flow and allow 
sediment to drop out dependent on the 
flow path length, depth and overall 
storage volume. Free draining ponds 
following rainfall events maintain an 

Considered for use at the site as 
free draining features to maximise 
storage capacity over time. 

Velocity (m/s) 
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excess capacity whereas permanent 
open water may be overtopped in heavy 
rain. 

Good ecological value. 

Will require eventual desilting to maintain 
function. 

Use limited by space and site 
slope, as such multiple medium 
sized featured preferred. 

Smaller ponds Smaller ponds create a more varied 
habitat and offer multiple storage options 
across steeper slopes. They are likely to 
drain quicker after storm events restoring 
capacity ready for the next event. 

Excellent ecological value. 

Can be allowed to silt and new ponds cut 
to maintain overall function. 

Considered as additional capacity 
at the site but could be lost in 
favour of fewer larger ponds 
dependent on final construction 
costs. 

Space likely to preclude cutting of 
additional units. 

Bunded storage Spoil excavated from ponds can be used 
on the downslope to increase overall 
storage capacity and freeboard. Care 
must be taken to avoid creating eroding 
conditions across the downslope face of 
any embankment leading to catastrophic 
failure. 

Best associated with smaller water bodies 
to reduce possibility of storm failure. 

Steep site slope makes use of 
bunds difficult. 

The risk of failure through erosion 
of bunds outweighs the gain of 
additional capacity. Spoil to be 
relocated to periphery of site or 
taken off site. 

Contour drain Concentrated flow can be made more 
diffuse using one or more contour drains 
to spread the water across the site.  

Breaking of any consolidated or panned 
soil layer across the site would increase 
the functioning of these drains improving 
infiltration. 

Considered feasible to spread 
surface water rapidly across the 
whole site ensuring maximum 
utilisation of any proposed ponded 
areas. 

Wetland Wetland areas encourage a diverse often 
hydraulically rough vegetation which 
slows waterflow and traps sediment. They 
may be used stand-alone or in 
combination with the other measures 
mentioned above to increase overall 
water and sediment control. 

Space precludes extensive 
wetland creation, however, flowing 
wetland will develop between the 
ponds to a varying degree 
dependent on overtopping 
frequency. 

 

 

1.4 Preferred Design 

Figure 10 illustrates the preferred design for the study site consisting of a mixture of medium 
and large sized attenuation ponds and contour channels constructed to follow specific 
contours along their downslope margin. These features will serve to both spread and attenuate 
(up to their capacity) any surface flood water emanating from the vehicle works and maintains 
the current attenuation feature as part of the new arrangement. A small bund across the 
footpath was initially considered but during the works it deemed this was not necessary. 
Wildflower seeding has also been undertaken across excavated areas. 

The impact of the proposed works on flow pathways and speeds is reported on further below. 
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Figure 10. Proposed preferred design of multiple connected attenuation features at the study 
site. 

 

1.5 Modelling 

To assess the impacts of the above concept option, flow modelling was undertaken in HEC-
RAS 2D using a novel, UAV captured, digital terrain model at 20 cm resolution to ensure 
sufficient detail in, and accurate representation of the ditch and overland flow routes. 

2D model extents are shown in Figure 11. Simulated depths, velocities, water level, bed shear 
stress and flow were output to assess flood extents across the model domain. 

 

Figure 11. Model Extent for the Moston Brook site.  
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Figures 12 and 13 show the flow extents during a large flow event emanating from the 
discharge point in the baseline and restored scenario.  As a result of the attenuation ponds 
and contour channels, during high flow and rainfall events, the wetted area will increase from 
451.9 m2 to 1708.7 m2. This is an increase of 278%. Figure 14 shows the baseline and restored 
flood extents, where visible red is shown, wetted extent is increased, blue shows wetting 
extent reduced and purple shows wetted area which will see no change compared to baseline.  

Figure 15 illustrates the reduction in flow velocities as a result of the large and small 
attenuation ponds intercepting flow across the site. When compared with baseline velocities 
(Figure 9) there is a demonstratable reduction in velocities which ranged between ~1.1 and 
~2.0 m/s in the baseline and have been reduced to between ~0.1 and ~0.6 m/s with the 
attenuation ponds and contour channel, slowing the flow and reducing the speed and retaining 
some of the contaminants across the wider wetted area. 

  

 

Figure 12. Flow concentration across the study site in baseline scenarios 
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Figure 13. Flow concentration across the study site for the restored site. 

 

 

Figure 14. Flood extent change, blue = baseline, red = restored (where red is visible indicates 
flood extent increase, purple indicates no change and blue indicates reduction in flood extent). 
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Figure 15. Simulated flow velocities across the study site under restored conditions. 

  

Velocity (m/s) 
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1.6 Water Quality Sampling 

Chemical water quality analysis of the surface water which discharges from the United Utilities 
drain into the brook on the right bank above the bridge (Figure 16) was tested for BOD, COD, 
P, K, Ca, Mg, B, Cu, Fe, Mn, Mo, Zn, Na and pH. The results are shown in Table 2. 

 

 
Figure 16. Water quality sampling points on Moston Brook. 

 
Table 2. Water quality sampling results on Moston Brook. 

 
1a Moston 

Outfall 
1b Moston 

Outfall 
2 Moston 

Downstream 
Outfall 

3 Moston 
Pool 

4 Moston 
Upstream 

Outfall 

Biological Oxygen Demand <2 <2 <2 18 <2 

Chemical Oxygen Demand 17 10 12 75 16 

Boron 0.35 0.35 0.27 0.4 0.26 

Calcium 614.4 629.1 105.7 603.8 98.3 

Chloride 28.7 28.6 126.6 28.5 126.3 

Conductivity 2218 2265 1029 2225 1008 

Copper  <0.01 <0.01 <0.01 <0.01 <0.01 

Iron 0.72 0.72 0.82 0.71 0.77 

Magnesium 17.94 17.35 19.08 19.33 18.03 

Manganese  <0.01 <0.01 0.26 0.25 0.24 

 Dissolved Molybdenum  3.24 3.27 1.97 2.63 1.95 

Nitrate (N) 1.4 1.4 2.7 <0.1 3.3 

pH 7.6 7.7 7.7 7.4 7.6 

Phosphorus as P <0.1 <0.1 <0.1 <0.1 <0.01 

Potassium 12.3 11.9 9.6 13.8 9.1 

Sodium 29.6 29.7 94.6 29.3 91.6 

Sulphate as SO4 1447 1440 130.7 1425 120.2 

Zinc  <0.01 <0.01 <0.01 <0.01 <0.01 
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In general, there is increased Calcium entering the brook from the outfall. The Chemical 
oxygen Demand and Biological oxygen Demand are high in the outfall pool which is most likely 
attributable to the ponded nature of the sample site. There are very high Sulphate levels in the 
outfall but this does not appear to increase in-river concentrations. No significant change is 
seen to Boron, Iron, Magnesium, Potassium, Sodium, Molybdenum, Nitrate and pH and there 
are no significant inputs of Chloride and Manganese above base river levels. Electrical 
Conductivity is higher in outfall but does not affect river values. Copper, Phosphorus and Zinc 
are negligible everywhere. Overall the outfall does not appear to be carrying undue levels of 
contaminants, however the sampling was done under very low outflow flows and the situation 
may change at higher discharges. 

 

1.7 Build 

This section contains images collected during the construction of the features across the 
Moston Brook site. 
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Figure 17. Development of attenuation ponds throughout construction and build  
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Figure 18. Development of entrance fan (lower) and bund (top) ensuring flows into Pond 1 and 
Contour ditch. Path scraped to improve access.  

 



 
Dynamic Rivers (Survey and Design) Ltd 

 

 

Figure 19. UAV aerial image of the near-complete construction. 
 

 

   
Figure 20. Ponds capturing water post construction. 
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1.8 Management Schedule 

The maintenance and management of the excavated pond features need to balance flood 
performance against ecological gains. It is recommended that no intervention is taken place 
and monitoring undertaken to see how natural succession impacts the features and associated 
vegetation assemblage. Yearly monitoring should be undertaken, and desilting undertaken 
when the capacity of the ponds has been significantly impacted. Any significant mature 
vegetation that is impacting the ponds should also be removed in consultation with an 
ecologist. 

 
 

1.9 Conclusions 

Moston Brook is a demonstration project under phase three of Natural Course looking at the 
issues of diffuse urban pollution. Further information can be found at 
https://naturalcourse.co.uk/projects/  

Diffuse pollution from the adjacent vehicle processing business at Mill Lane is entering Moston 
Brook via overland flow across the site. It is important to note at the outset that it is unlikely to 
be possible to completely prevent surface water from reaching Moston Brook, but that the 
design will aim to intercept, filter and manage the diffuse flow into the Brook. In 2015/16 the 
site was cleared of fly tipped material and a drainage channel was created alongside the 
tarmac path to take the water away to a small attenuation pond. A 330m stretch of 1.3m wide 
porous flexi pave path was installed across the bottom edge of the site. This has been 
considered as part of this new study. 

A flow event was simulated in the baseline model to determine dominant flow paths originating 
from the vehicle processing business. It is clear that flows are strongly concentrated along the 
western edge of the study site flowing along the cut channel and new path before some water 
enters the attenuation feature constructed in 2015. The current attenuation feature is now 
deemed insufficient as it does not capture all the surface water in heavy/prolonged rain. 

Following an optioneering exercise, the preferred design for the study site consists of a mixture 
of medium and large sized attenuation ponds and contour channels constructed to follow 
specific contours along their downslope margin. These features will serve to both spread and 
attenuate (up to their capacity) any surface flood water emanating from the vehicle works and 
maintains the current attenuation feature as part of the new arrangement. A small bund across 
the footpath was initially considered but during the works it deemed this was not necessary. 

As a result of the attenuation ponds and contour channels created, during high flow and rainfall 
events, the wetted area will increase from 451.9 m2 to 1708.7 m2 when compared to baseline 
conditions. This is an increase in wetted area of 278%. This will slow delivery of water to 
Moston Brook and help to capture some of the contaminants originating from the discharge 
point. 

Chemical water quality analysis of the surface water which discharges from the United Utilities 
outfall showed that in general, there is increased Calcium entering the brook from the outfall. 
The Chemical oxygen Demand and Biological oxygen Demand are high in the outfall pool 
which is most likely attributable to the ponded nature of the sample site. There are very high 
Sulphate levels in the outfall, but this does not appear to increase in-river concentrations. No 
significant change is seen to Boron, Iron, Magnesium, Potassium, Sodium, Molybdenum, 
Nitrate and pH and there are no significant inputs of Chloride and Manganese above base 
river levels. Electrical Conductivity is higher in outfall but does not affect river values. Copper, 
Phosphorus and Zinc are negligible everywhere. 

  

https://naturalcourse.co.uk/projects/
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This document has been prepared by Dynamic Rivers (Survey and Design) Ltd for sole use 
of our client (the “Client”) in accordance with generally accepted consultancy principles, the 
budget for fees and the terms of reference agreed between Dynamic Rivers (Survey and 
Design) Ltd and the Client. Any information provided by third parties and referred to herein 
has not been checked or verified by Dynamic Rivers (Survey and Design) Ltd, unless 
otherwise expressly stated in the document. No third party may rely upon this document 
without the prior and express written agreement of Dynamic Rivers (Survey and Design) Ltd. 
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