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1 Summary 
This document presents part of the results of an initial feasibility study into the 
identification and implementation of renewable energy generation in Newtown, 
Powys. The work was undertaken on behalf of Newtown Action on Climate Change 
with funding from Glasau. 
 
There have been two main areas of work, firstly identifying and following up the 
potential for hydro power generation and secondly looking at the potential for 
biomass sourced heating for the Mochdre Industrial Estate. This report presents the 
output for the potential hydro scheme at Middle Weir on the Mule river. The other 
larger hydro scheme and a biomass system for Mochdre Industrial Estate are covered 
in separate reports. 
 
There is some hydro generation potential using the flow over Middle weir on the 
River Mule about a mile upstream of Abermule to the east of Newtown. There is a fall 
of about 1.8 metres and a reasonable flow from a 20km2 catchment. The potential 
generation there will be limited to around 10 kW from the resource and grid 
connection points of view 
 
The outline plan is for a small Archimedes screw type turbine to be placed on the 
eastern bank just downstream of the existing weir, with a refurbishment of the old 
intake / sluice gate structure above the weir providing the water supply.  
 
The Feed in Tariff system recently announced will provide a premium price for 
renewable electricity generation for a period of 20 years and will help the viability of 
the proposed scheme. 
 
The initial calculations show that the Middle weir hydro would produce 42 MWh (= 
42,000 kWh or units) per year, depending upon the detail of the compensation flow 
requirements. This would produce a gross annual income of around £9,500. Net 
income will be reduced by operation and maintenance cost and payments to the 
landowner for use of the site.  
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The environmental benefits of the hydro schemes would be a reduction in CO2 and 
other emissions from the generation of electricity from fossil fuels  
 
The next stage is to undertake a more detailed feasibility study which will include all 
the information and agreements necessary to apply for planning permission and an 
abstraction license as well as agreements with the landowners 
 
2 Introduction 
An existing weir on the Mule river upstream of Abermule could provide a location for 
a small hydro power system. The weir was constructed to feed water to Middle Mill 
which s about 500 metres downstream of the weir. The leat to the mill is no longer 
functional having been partially filled in. See Appendix A for Location Map and 
Outline Layout. 
 
The fall of the existing weir was measured at 1.8 metres which is just enough for a 
small low head turbine to be used. The exiting intake structure is in disrepair but 
could be refurbished along with the first few metres of the old leat. 

2.1 Resource Assessment 

2.1.1 Flow Duration Curve 
The shape of the flow duration curve has been based on a flow duration curve 
calculated by the Centre for Ecology and Hydrology Low Flows software package. A 
Flow Duration Curve (FDC) was obtained for the Mochdre river, for a small weir 
located about a mile above the industrial estate (a site visit showed that the Mochdre 
site was not practical to implement). 
 
The catchment area for Middle Weir was digitised from OS 1:25,000 maps at 47.3 
km2. The catchment area for Mochdre was taken from the Low Flows analysis at 
29.27 km2. The FDC for Mochdre multiplied by the ration of the catchment areas. The 
catchments are adjacent with similar exposure so will have similar runoff 
characteristics. There is a larger area on The Mule river, particularly of flat marshy 
areas which will tend to flatten the FDC a bit and slightly improve possible 
generation. 
 
The calculated FDC, and possible energy generation profile, is shown in Appendix C. 
 
There are changes coming through global warming which seem to be making the 
rainfall incidence more peaky and consequently FDC’s getting steeper, which will 
reduce the effectiveness of a small hydro scheme by making the flow distribution in 
rivers steeper, more water for less of the time, and hence less useful for small hydro 
power generation. 

2.1.2 Abstraction issues 
The installation of a small turbine would reduce the flows of water over the weir. The 
main affects of this would be on the visual appearance of the weir and o the flora 
growing on the weir. 
 
It is believed that migratory fish do not come up the Mule river that far, and cannot 
pass up the weir as it is. 
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2.1.3 Consultation with the Environment Agency 
An initial enquiry for abstraction was made with the Environment Agency (EA). 
Their full reply is in Appendix B.  
 
In summary it is suggested an Environmental Impact Assessment will be required to 
assess the impact on macro-invertebrates and the macrophyte community in the area 
of the weir. 
 
There is a brown trout population in the river both above and below the weir and 
Salmon below the weir structure. There is mention that a fish pass should be 
considered – this would allow Salmon upstream of the weir (which is impassable at 
present) and could provide an environmental improvement. The suitability of the river 
upstream of the weir for Salmon has not been assessed and this should be looked at 
before any consideration is made for providing a fish pass. Provision of a fish pass 
would reduce the potential hydro generation as water is required to operate the pass 
and this would reduce flow available to the turbine.  

2.2 System Sizing and Energy Generation Analysis 
Normally the initial point for sizing a hydro scheme is based on the Average Day 
Flow (ADF) of the river at the location. For Middle Weir this is around 945 litres / 
second (l/s). Because the grid connection will be single phase it is Scottish Power 
policy to restrict generation to 10 kW maximum. This would mean the maximum 
turbine flow would be 720 l/s. 
 
For energy generation analysis some assumptions have been made as to the 
compensation flow requirements that will be agreed by the EA. A figure of fixed 
minimum flow of Q95 (94 l/s) and an additional 25% regime has been used. This 
would maintain a minimum weir flow and some variation in weir flow as river flow 
varied. 
 
The annual energy generation s calculated at around 42 MWh (= 42,000 kWh or 
units). 
 
The Feed in Tariff provides a price of 19.9p / kWh for generation plus 3 p / kWh for 
export for schemes up to 15 kW. The annual gross income would be around £9,700. 

2.3 Grid Connection 
The nearest grid connection point is believed to be at Middle Mill which is 
approximately 600 metres downstream of the weir. A connection here is likely to be 
possible up to 10 kW capacity, but this has not been checked with Scottish Power. 
 
The relatively large distance to the grid connection means a long cable run form the 
hydro to the connection point, around 600 m. Transmitting at standard 230 volts 
would mean a cable of 35 or 50mm2 size. It is possible to put transformers at each end 
to raise the transmission voltage and reduce cable size requirement. The detailed cost / 
benefit of this would need to be looked at in detail. 
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3 Costing 
An outline budget costing has been produced based on an quotation from a turbine 
supplier and estimates of other costs based on experience of other sites. These are 
very much outline costings and more work is required to identify the work in detail 
and firm up costs. 
 
Development Costs Budget cost 
Detailed feasibility / design / costing £6,000  
Environmental impact Assessment and consultations £7,500  
Planning permission and licensing application fees £1,000  
Legal agreement with landowners £2,000  
 Total £16,500 
   
Implementation costs   
Detailed civils design and method statements £7,500  
Screens and wakway access £10,000  
Turbine, generator and control / protection equipment 
supply £50,100  
Enclosure for genertaor and gearbox £3,000  
Turbine, generator installation £12,700  
Civils construction 15000  
Project management £5,000  
Contingency £5,000  
 Total £108,300 

 
   
4 Further work 
The next stage of work is to undertake a detailed design and feasibility study which 
will include producing all the information that will be required for planning 
permission and abstraction license applications. This work will include a full digital 
survey of the site, environmental consultations and a design for all the components 
allowing a reasonably accurate costing to be made. 
 
This work would take around 3 months. If any ecological surveys are required these 
can be season and weather dependant which would cause delays.  
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Appendix A - Location and Possible Layout  
 

 



                                 Middle Weir Hydro Pre-Feasibility Report                March 2010 

General arrangement with Turbine 
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B – Environment Agency response 



                                 Middle Weir Hydro Pre-Feasibility Report                March 2010 

 



                                 Middle Weir Hydro Pre-Feasibility Report                March 2010 

C – Middle Weir Hydrology and Energy Generation 
 

 


