
 

West Oxford Community Renewables 
 

 

 

_________________________ 

 
OSNEY WEIR ECOLOGICAL 

IMPACT ASSESSMENT  

_________________________ 
 

 

 

 

Draft Report v3 

 

 

December 2012 

 

 

APEM REF: 412541 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 



 

i 

 

CLIENT:   West Oxford Community Renewables 

         

 

ADDRESS:   West Oxford Community Renewables 

    34 East Street 

    Oxford 

    OX2 0AU 

 

PROJECT No:   412541 

 

 

DATE OF ISSUE:   December 2012 

 

 

 

 

 

 

 

PROJECT DIRECTOR:  Dr David Fraser 

 

PROJECT MANAGER:  Dr David Fraser 

 

WRITTEN BY: Helen Rowell & Dr David Fraser 

 

      
 

 

 

 

 
 

 

 

 

 
 

APEM LTD 

Centre for Innovation & Enterprise, 

Oxford University Begbroke Science Park, 

Begbroke Hill, Woodstock Road, 

Begbroke, Oxfordshire OX5 1PF 

Tel: 01865 854853 Fax: 01865 854801 

Registered in England No. 2530851 

Website: http://www.apemltd.co.uk



APEM Scientific Report 412451 

ii 

 

APEM Report November 2012       

Contents 
 

1. INTRODUCTION .......................................................................................................................... 1 

1.1 BACKGROUND ......................................................................................................................... 1 

2. SURVEY METHODOLOGY ........................................................................................................ 3 

2.1 SITE DESCRIPTION ................................................................................................................... 3 
2.2 MACROINVERTEBRATES .......................................................................................................... 4 
2.3 PROTECTED SPECIES ................................................................................................................ 6 

3. SITE DESCRIPTIONS .................................................................................................................. 7 

3.1 SITE 1 ...................................................................................................................................... 7 
3.2 SITE 2 ...................................................................................................................................... 7 
3.3 SITE 3 ...................................................................................................................................... 8 
3.4 SITE 4 ...................................................................................................................................... 9 
3.5 SITE 5 ...................................................................................................................................... 9 

4. RESULTS ...................................................................................................................................... 11 

5. DISCUSSION OF BASELINE FINDINGS ................................................................................ 16 

6. POTENTIAL IMPACTS OF THE PROPOSED HYDRO-SCHEME .................................... 18 

7. POTENTIAL FOR ENHANCEMENT OF BIODIVERSITY .................................................. 23 

8. REFERENCES ............................................................................................................................. 24 

9. APPENDICIES ............................................................................................................................. 25 

APPENDIX I – INVERTEBRATE RAW DATA .............................................................................. 26 

 

 



APEM Scientific Report 412541 

 

1 

APEM Report December 2012   

1. INTRODUCTION 
 

1.1 Background 

 

There is a widespread acknowledgement that renewable energy sources will need to 

be harnessed as part of an overall strategy to tackle climate change, and in line with 

this a number of small hydroelectric schemes are anticipated to be developed over the 

next few years.  

 

APEM Ltd were commissioned by West Oxford Community Renewables to 

undertake a baseline ecological survey of the aquatic macroinvertebrate community 

and protected species (i.e. otter, water vole) at Osney Weir, Oxford in connection with 

a proposed small scale hydropower scheme at the weir. The potential impacts of the 

proposed scheme on these receptors will also be evaluated. 

 

The proposed scheme will involve the installation of an Archimedean screw type 

hydroelectric turbine at Osney Weir on the River Thames, close to centre of Oxford. 

The location for the screw itself will be on Osney Island, which is located just 

upstream of Osney Weir within an EA compound, only a short distance from Osney 

Lock. The proposed turbine will be positioned at SP 50307 05906, with the proposed 

intake located just upstream of this at SP 50307 05915. A new channel will be created 

between the river upstream of the sluice gates on the western side of the island and the 

weir pool below. Water will flow through a coarse screen aligned with the existing 

river bank, through a sluice gate and into the screw. The screw will discharge directly 

into the weir pool at SP 50307 05901 (Figure 1.1). A Larinier type fish pass will be 

installed alongside the screw to provide the facility for upstream fish passage (Mann, 

2009). 

 

Proposed intake 

location SP 50307 

05915

Proposed turbine location SP 50307 05906

Proposed discharge location into 

weir pool SP 50307 05901

Osney Lock

OsneyWeir

 
Figure 1.1 Location of proposed hydropower scheme at Osney Weir 
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The macroinvertebrate and protected species surveys will provide baseline data 

against which any environmental impacts of the proposed scheme will be assessed. 
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2. SURVEY METHODOLOGY 
 

2.1 Site Description 

 

The sites detailed in Table 2.1 were selected to establish a baseline that includes 

control and potentially impacted sites so as to allow any impacts specific to the 

development to be characterised. The sampling programme was based on previous 

sampling programmes that APEM have designed for similar surveys. 

 

Table 2.1 Sampling sites on the River Thames 
Site  NGR Description How the site might be affected 

1 SP 50329 06075 Upstream control site – 100m upstream 

of where channel divides to go through 

lock and over weir 

Upstream control 

2 SP 50349 05894 In channel feeding Osney Lock Opposite channel to intake 

point, but could receive 

reduced flow/water level 

3 SP 50274 05873 In channel feeding Osney Weir, 

upstream of the weir 

Immediately upstream of the 

intake point where flows/water 

level could be reduced 

4 SP 50372 05811 Immediately downstream of Osney 

Weir pool 

Immediately downstream of 

the discharge point and could 

receive increased flows/water 

level 

5 SP 50447 05755 Downstream control – 100m 

downstream of where weir and lock 

channels rejoin each other 

Downstream control 

 

Site 1 is an upstream control site located in the main channel of the River Thames 

approximately 100m upstream of where the channel divides to go over the weir and 

through the lock. This site is located upstream of the proposed development and will 

not be impacted by the proposed scheme. 

 

Site 2 is situated in the channel feeding Osney Lock at a location upstream of the lock. 

Although this site is located on the opposite channel to the proposed outtake, it is 

possible that flows and water levels at this site could be slightly affected. 

 

Site 3 is located in the channel feeding Osney Weir. This site is located immediately 

upstream of the location of the proposed outtake. Comparison of data from this site 

will permit the determination of impacts of any future abstractions and provide 

baseline information as to the ecology of this part of the river. 

 

The location of site 4 aimed to provide a sample from the weir pool, but due to the 

high velocity of the river in this area it would have been dangerous to sample there, so 

samples were taken approximately 40m downstream of the weir. This site is located 

immediately downstream of the discharge point into the weir pool. 

 

Site 5 is located approximately 100m downstream of the point where the lock and 

weir channels rejoin each other. At this point all the water abstracted by the proposed 

scheme will have been returned to the river and hence this site will act as another 

control. 
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Figure 2.1 shows the locations of these sites and Table 2.1 gives the NGRs. 

 

Site 1

Site 3

Site 2

Site 4

Site 5

Downstream 

extent of protected 

species survey

Upstream extent of 

protected species 

survey

Osney Lock

OsneyWeir

 
Figure 2.1 Location of sampling sites 1-5 on the River Thames at Osney, Oxford 

 

2.2 Macroinvertebrates 

 

At each sampling site, the standard recommended method for sampling deep 

watercourses where the substratum is hard and uneven was used. This sampling 

method involved deploying an air-lift sampler from a boat to collect the invertebrates 

from deep water habitats, combined with a sweep sample of the marginal habitats. 

However, at Site 3 health and safety issues due to high flow rates and risks of the boat 

going over the weir if the motor were to fail, meant that this sample had to be 

collected by lowering the air-lift sampler from the footbridge located at the upstream 

end of the island where the proposed development will be located.  

 

A Yorkshire pattern air-lift sampling device was used to obtain samples of the benthic 

fauna from deep water habitats at each of the five sites. This sampling device 

comprises a hollow plastic riser pipe with a 1mm mesh size collecting net attached to 
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one end and a weight attached to the other end (Figure 2.2). A length of hose is 

attached to the side of the pipe to deliver compressed air from a diving cylinder to the 

base of the sampling device which is weighted. The procedure for collecting air-lift 

samples is described in detail by the EA (Environment Agency, 2008); and 

summarised here: 

 

Weighted 

end

Air supply cylinder

Air injection 

hose

Location of 

air impellor

Sample 

collection net

 
Figure 2.2 Yorkshire pattern air-lift sampling equipment 

 

The airlift device was lowered over the side of a boat (or from the footbridge at Site 3), 

using attached ropes for control, until the weighted end touched the substratum. The 

air supply was turned on in 2 – 5 second blasts to release enough air to cause a cloud 

of air and silt on the water surface, at which point the blasting was stopped. This 

causes the air-lift to become almost vertical, buoyed-up by the air in the collecting net 

and the upper part of the pipe. Substratum and invertebrates were collected in the net. 

The air-lift was then moved about 20 cm along the substratum and the procedure 

repeated. This was repeated until 12 to 14 blasts were completed; equivalent to a total 

sampled area of approximately 1.5m
2
 of substratum. The aim of this airlift sample is 

to collect substrate from deeper habitat across the width of the river at each site so this 

procedure is used to sample across the entire width of the deeper habitat available at 

each site. 

 

Following the standard procedure outlined by the Environment Agency (Murray-

Bligh et al., 1999 [BT001]), at each site, an accompanying bank side search and 

sweep sample was also collected adjacent to the location of the air-lift sample. The 

one minute bank side sweep was conducted using a standard FBA pattern long 

handled pond net of 1mm mesh size, followed by a one minute manual search along 

the margins enabling the collection of invertebrates that are free swimming or living 

amongst the marginal vegetation. 
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Once collected, the air-lift sample and the search and sweep sample from each site 

were placed in different individually labelled plastic containers in order to be analysed 

separately in the laboratory. Each sample was preserved in the field using 100% 

Industrial Methylated Spirit solution. Field data were recorded at each site, which 

included assessments of habitat, water flow, and substrate type and measurements of 

wetted width and water depth. 

 

Samples were transported to APEM’s UKAS accredited laboratory for processing. 

Preserved samples were sorted by washing material through sieves (minimum 

aperture 500µm). Material was then systematically inspected in a shallow white flat-

bottomed plastic tray, invertebrates removed and identified and abundances of 

different species then calculated. Aquatic macroinvertebrate taxa were identified to 

species level where possible. Damaged specimens, specimens with ambiguous 

features, or closely related species that could not be reliably separated as larvae, were 

identified as far as possible.  Exceptions to species level identification were:  

 

Oligochaeta – to class 

Chironomidae and Simuliidae – to family (other Diptera to genus where possible) 

Ostracoda – to class 

Hydracarina (water mites) – to suborder 

 

2.3 Protected Species 

 

A 500m stretch of the River Thames encompassing the five macroinvertebrate sites 

was surveyed for otter and water vole. The survey reach was examined for evidence 

of otter tracks or spraints/faeces. Particular attention was paid to areas typically used 

by otter for sprainting such as bridge ledges, tree saddles and riverside rocks. Other 

riparian habitat was also investigated for potential lying up places and holts. 

 

A continuous bank side search was also conducted along the 500m reach for signs of 

water vole activity. The survey followed the protocol set out in the Water Vole 

Conservation Handbook (Strachan, 1998). The water’s edge was also examined for 

footprints and other evidence of mammal activity such as mink and water vole scat. 

Bankside habitat was investigated for runs, burrows, lawns, feeding signs and latrines. 

 

In addition to the otter and water vole surveys, any sightings of birds, particularly on 

the island where the proposed development is to be located, were recorded. 
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3. SITE DESCRIPTIONS 
 

3.1 Site 1 

 

Site 1 (Figure 3.1) is located upstream of the proposed development, approximately 

100m upstream of where the main channel divides before Osney Lock and Weir. At 

the time of sampling, the river was approximately 19m wide and approximately 2.5m 

deep. The surrounding land use was suburban on both banks, with a small strip of 

grass and trees on the right hand bank. The substrate consisted primarily of pebble and 

gravel. 

 

 
Figure 3.1 Survey Site 1 on the River Thames near Osney Weir, Oxford 

 

3.2 Site 2 

 

Site 2 (Figure 3.2) is located in the lock channel upstream of Osney Lock itself. The 

river at this point was approximately 12m in width and approximately 2.5m in depth. 

The surrounding land use was primarily suburban with some tall herbs, grass and 

deciduous trees along the left hand bank and a footpath along the right hand bank. The 

substrate consisted primarily of pebble and gravel. 
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Figure 3.2 Survey Site 2 on the River Thames near Osney Weir, Oxford 

 

3.3 Site 3 

 

 
Figure 3.3 Survey Site 3 on the River Thames near Osney Weir, Oxford 

 

Site 3 (Figure 3.3) is located in the weir channel, upstream of Osney Weir. Due to 

health and safety issues, the air-lift sample had to be collected by deploying the air-

lifter from the footbridge located at the upstream end of Osney Island. At the time of 



APEM Scientific Report 412541 

 

9 

APEM Report December 2012   

sampling the river at this point was approximately 21m wide and approximately 2m 

deep. The surrounding land use is primarily suburban. There was a fringe of 

Sparganium sp. along the margins on the right hand bank, whilst the left hand bank is 

concrete along the small grassed island where the proposed scheme is to be located. 

The substrate consisted primarily of pebble and gravel. 

 

3.4 Site 4 

 

 
Figure 3.4 Survey Site 4 on the River Thames near Osney Weir, Oxford 

 

Site 4 (Figure 3.4) is located approximately 40m downstream of Osney Weir. The 

primary land use is suburban and there is very little in the way of marginal vegetation. 

At this point the channel was approximately 25m wide and approximately 2m deep. 

The substrate consisted primarily of pebble and gravel. 

 

3.5 Site 5 

 

Site 5 (Figure 3.5) is located downstream of the point where the lock and weir 

channels merge into one channel. At the time of sampling the river at this point was 

approximately 17m wide and approximately 2.25m deep. The primary land use was 

again suburban and deciduous trees, grass and scrub lined the banks on both sides of 

the channel and a footpath runs along the right hand bank. The substrate consisted 

primarily of pebble and gravel. 
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Figure 3.5 Survey Site 5 on the River Thames near Osney Weir, Oxford 
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4. RESULTS 
 

4.1 Macroinvertebrates 

 

The collected samples were processed in APEM’s laboratory and the raw results are 

provided in Appendix I. Identification was taken to species level to allow for the 

assessment of any organisms of particular conservation concern. From these taxa lists 

a number of biotic indices have been calculated to permit further consideration of the 

macroinvertebrate communities that were recorded. 

 

Indices of diversity 

 

The total number of taxa found in each combined air-lift and kick/sweep sample 

ranged from 13 at Sites 1 and 4 to 30 at Site 5 (Table 4.1). At Sites 1, 2 and 5 a greater 

number of taxa and macroinvertebrate abundance were recovered in the air-lift 

samples than in the kick/sweep samples. Whilst at Sites 3 and 4 the kick/sweep 

samples recovered a greater number of taxa and macroinvertebrate abundance than the 

air-lift samples (Table 4.1). 

 

Table 4.1 The number of taxa (taxon richness) and macroinvertebrate 

abundance collected in each air-lift and kick/sweep sample and in the combined 

sample for each of the five sites on the River Thames near Osney Weir, February 

2010 

 

Site 

Taxon Richness 

Site 

Macroinvertebrate 

Abundance 

Air-lift Sweep Combined Air-lift Sweep Combined 

1 11 6 13 1 88 52 140 

2 22 8 26 2 441 64 505 

3 11 14 19 3 64 399 463 

4 7 8 13 4 40 274 314 

5 21 12 30 5 214 142 356 

 

The diversity at each site can be shown by using the Shannon-Wiener Index of 

diversity or the Berger Parker Index of dominance. For the combined air-lift and 

kick/sweep samples, diversity was highest at Site 5 (Figure 4.1) 
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Figure 4.1 Shannon-Wiener Index of Diversity and Berger Parker Index of 

Dominance for the combined air-lift and kick/sweep samples taken from five 

sites on the River Thames near Osney Weir, February 2010 

 

Biological Monitoring Working Party (BMWP) indices 

BMWP scores, ASPT and NoT were calculated for each of the samples and are 

presented in Figure 4.2. 

 

BMWP scores ranged from 41 at Site 4 to 109 at Site 5. The highest NoT recorded 

was 19 at Site 5. ASPTs ranged from 4.55 at Site 3 to 6.07 at Site 2. 
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Figure 4.2 NoT, ASPT and BMWP scores for the combined airlift and 

kick/sweep samples taken from five sites on the River Thames near Osney Weir, 

February 2010 
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The Lotic-invertebrate Index for Flow Evaluation (LIFE)  

LIFE scores, determined from the species present in the samples collected, are shown 

in Table 4.2. The LIFE index assigns each species to a flow group from I – Rapid, 

through to VI - Drought Resistant. No organisms primarily associated with rapid 

flows, or those commonly found in standing waters or that are drought resistant were 

found. All the species recorded in these samples are associated with flow groups II 

(moderate/fast), III (slow/sluggish) or IV (flowing/standing). 

 

Table 4.2 LIFE scores for the combined airlift and kick/sweep samples collected 

at five sites on the River Thames near Osney Weir, February 2010 

 

Site LIFE 

1 7.29 

2 6.92 

3 6.63 

4 7.00 

5 6.59 

 

Figure 4.3 shows the relative abundance of the species in flow group II versus III to 

VI, representing those preferring high flow conditions versus those more tolerant or 

preferring low flows. 
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Figure 4.3 Relative abundance of flow group II versus flow groups III to VI 

recorded for the combined airlift and kick/sweep samples collected from five 

sites on the River Thames near Osney Weir, February 2010 

 

The proportion of Oligochaeta (worms) and Chironomidae compared to the 

abundance of river flies (Ephemeroptera, Plecoptera and Tricoptera, EPT) can also 
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provide an indication of the flow regime and general quality. The combined air-lift 

and kick/sweep sample from Site 2 contained the greatest abundance of river flies, 

whilst at Sites 3 and 4 the communities were dominated by Oligochaetes and 

Chironomids (Figure 4.4). 
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Figure 4.4 Combined abundance of Ephemeroptera, Plecoptera and Trichoptera 

(EPT) and combined abundance of Oligochaeta and Chironomidae recorded for 

the combined airlift and kick/sweep samples collected from five sites on the River 

Thames near Osney Weir, February 2010 

 

Community Conservation Index (CCI) 

The CCI was calculated for each sample and the scores are shown in Table 4.3. The 

conservation value determined from these scores ranged from ‘moderate’ (Site 3) 

through ‘fairly high’ (Sites 1 and 4) to ‘very high’ (Sites 2 and 5). Sites of moderate 

conservation value are described by Chadd & Extence (2004) as typically ‘supporting 

at least one species of restricted distribution and/or a community of moderate taxon 

richness’. Sites of fairly high conservation value are considered to typically ‘support 

at least one uncommon species, or several species of restricted distribution and/or a 

community of high taxon richness’. Sites of very high conservation value are 

considered to typically ‘support several rarities, including species of national 

importance, or at least one extreme rarity (e.g. taxa included in the British RDBs) 

and/or a community of very high taxon richness. Such sites could be potentially be of 

national significance and may merit statutory protection. 
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Table 4.3 CCI scores for macroinvertebrate airlift samples collected at five sites 

on the River Thames near Osney Weir, February 2010 

 

Site CCI Conservation category* 

1 11.43 Fairly high 

2 41.54 Very high 

3 10.00 Moderate 

4 13.00 Fairly high 

5 37.26 Very high 

*Based on the interpretation of scores by Chadd & Extence (2004) 

 

The majority of the macroinvertebrates found in the survey are common species of 

large lowland rivers. However, the very high CCI scores calculated for Sites 2 and 5 

can be attributed to the presence of the rare mayfly Ephemera lineata and the 

nationally notable (scare) mayfly Kageronia fuscogrisea. Ephemera lineata is listed in 

the Red Data Book as ‘vulnerable’ (RDB2). Two specimens of Ephemera lineata 

were found in the airlift sample from Site 2 and one individual was found in the airlift 

sample from Site 5. Two individuals of Kageronia fuscogrisea were found in the 

kick/sweep sample from Site 2 and 13 individuals in the kick/sweep sample from Site 

5. Both species are tolerant or preferring of slow flows (Ephemera lineata has a LIFE 

score of III and Kageronia fuscogrisea has a LIFE score of IV). 

 

Alien Species 

Two specimens of zebra mussel (Dreissena polymorpha) were found in the airlift 

sample from Site 5 and a single Signal crayfish (Pacifastacus leniusculus) was found 

in the airlift sample from Site 2. 

 

4.2 Protected Species 

 

Otter 

The survey area was considered to contain little suitable habitat for otters and no 

evidence of the presence of the species was found along this stretch of the River 

Thames during the survey. No potential holts of lying up places were identified. 

 

Water Vole 

There was little marginal vegetation present in the study area and therefore little 

suitable water vole habitat was considered to be present. No evidence to suggest the 

presence of water voles was found along this stretch of the River Thames during the 

survey. 

 

Birds 

No birds were recorded on the island where the proposed development is to be located 

or in the general area during the survey. Osney Island currently consists of grass, 

scrub and trees and could potentially provide the local bird populations with a small 

area of feeding and nesting habitat. 
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5. DISCUSSION OF BASELINE FINDINGS 
 

5.1 Macroinvertebrates 

 

A macroinvertebrate survey has been carried out to collect baseline data for the 

communities of the River Thames in the vicinity of the proposed hydropower scheme 

at Osney Weir, Oxford. Samples were collected from five locations using an air-lift 

sampler to collect samples from deep water locations together with a kick/sweep 

method to collect samples from marginal habitat. 

 

Analysis of the combined air-lift and kick/sweep samples suggests that the most 

diverse communities are present at Site 5, while Sites 1 and 4 contain the least diverse 

communities. The air-lift samples from Sites 1, 2 and 5 were more diverse and had a 

greater overall macroinvertebrate abundance than the kick/sweep samples from the 

same sites. However, the opposite of this was found to be the case for Sites 3 and 4. 

This implies that the deeper water habitats play a more important role in overall 

diversity at Sites 1, 2 and 5, whilst the shallower marginal habitat is more important at 

Sites 3 and 4. This demonstrates the importance of sampling all the different habitat 

types present at each site using a variety of sampling methods. 

 

The communities of all five site consisted of a greater proportion of LIFE groups III-

VI. Site 5 contained the greatest abundance of LIFE group II species; however, it 

contained a much greater abundance of LIFE groups III-VI species. The calculated 

LIFE scores also suggested that this site was the slowest flowing site. Site 1 contained 

the lowest abundance of LIFE III-VI species and the LIFE scores suggested that this 

was the fastest flowing site. 

 

The CCI scores generated varied between sites, suggesting a variation in the habitats 

present between the sites. The highest scores were recorded at Sites 2 and 5, which 

were the only sites to record the Red Data Book ‘vulnerable’ species and the 

nationally notable species found during the survey. 

 

5.2 Protected Species 
 

Although no evidence of otter was found during this survey and it was considered that 

there was little suitable habitat present in the survey area, given the size of the River 

Thames and the fact that otters have been expanding their range in recent years, it is 

possible that otters might pass through the area.  The fourth otter survey of England 

2000-2002 (Crawford, 2003) recorded an increase in positive otter sites in the Thames 

region, particularly in the Upper Thames and Windrush area. It is anticipated that 

otters will continue to spread from the Upper Thames through Oxford to colonise the 

middle and lower parts of the catchment. 

 

In recent years a re-introduction programme for water voles in the Upper Thames 

catchment has taken place. However, no adjacent suitable habitat for water voles was 

found in the survey area due to the general lack of vegetation present and the 

suburban location of the site. Also, the River Thames at Osney Weir was considered 

to be too deep and fast flowing for water voles. No evidence to suggest the presence 

of mink was recorded during the study. 
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Although no birds were recorded on the island where the proposed development 

would be located during the survey, it is possible that birds may use the trees currently 

present on this island for nesting during the breeding season.  
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6. POTENTIAL IMPACTS OF THE PROPOSED HYDRO-

SCHEME 
 

The proposed scheme will involve the installation of an Archimedean screw type 

hydroelectric turbine at Osney Weir on the River Thames, close to centre of Oxford. 

The location for the screw itself will be on Osney Island, which is located just 

upstream of Osney Weir within an EA compound, only a short distance from Osney 

Lock. The proposed turbine will be positioned at SP 50307 05906, with the proposed 

intake located just upstream of this at SP 50307 05915. A new channel will be created 

between the river upstream of the sluice gates on the western side of the island and the 

weir pool below. Water will flow through a coarse screen aligned with the existing 

river bank, through a sluice gate and into the screw. The screw will discharge directly 

into the weir pool at SP 50307 05901. A Larinier type fish pass will be installed 

alongside the screw to provide the facility for upstream fish passage. 

 

The following discussion highlights some of the potential ecological impacts if the 

proposed hydro-scheme is installed at the Osney Weir site, in particular any potential 

impacts of the development on the aquatic macroinvertebrate communities present 

and the movement of protected species (otter and water vole) up and down the river.  

 

The potential impacts come from direct habitat loss or alteration from construction of 

the proposed scheme. There is also the potential for disturbance due to noise from 

construction activities, the operation  of the turbine itself, maintenance activities and 

human activity during construction, maintenance and through visitors to the visitor 

centre. The abstraction of water through the turbine and its subsequent return to the 

channel has the potential to alter flow dynamics and sediment transport. 

 

The impact assessment has been undertaken using ‘expert judgement’ and is thus 

qualitative in nature. 

 

6.1 Impact on hydromorphology 
 

With regard to hydromorphology, there are two potential impacts which may occur as 

a result of the proposed hydro-scheme: 

 

i. changes in upstream impoundment 

ii. changed flow dynamics over the weir face, and in the weir pool 

iii. Alteration of the sediment transport regime from upstream of the weir to the 

river channel downstream. 

 

Both of these have the potential to impact on the aquatic ecology in the vicinity of the 

proposed development. 

 

Figure 6.1 shows the flow duration curve for the River Thames at Osney Weir 

including the amount of flow passing through the proposed hydro-scheme turbine 

under the proposed abstraction regime that has been accepted by the Environment 

Agency in a draft abstraction licence. Using this chart it is apparent that the scheme 

will not be abstracting water from the main channel at flows lower than Q70. 
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Figure 6.1 Flow duration curve for River Thames at Osney Weir 

 

 

Changes in upstream impoundment 

Upstream of Osney Weir the hydrological regime is currently determined by the 

impounding effects of the existing weir structure. To APEM’s knowledge there are no 

plans to adjust the current height of the weir crest and thus from this perspective there 

will be no increase to the impounding effects upstream.  

 

Changed flow dynamics over the weir face and in the weir pool and altered 

sediment dynamics 

As a significant portion of the flow will be directed through the hydro scheme, 

velocities and flow over the weir may be reduced during certain flow conditions. This 

may result in some areas of the channel between the outtake channel and discharge 

point having reduced flow at certain times of the year. Currently the channel 

immediately downstream of Osney Weir comprises fast flowing turbulent water. The 

proposed hydro-scheme will alter the flow dynamics within this section of the river 

channel and there is potential for areas subject to lower velocity flows to accumulate 

higher levels of fine sediments than are present currently. This may have a minor 

impact upon the availability of clean cobble / gravel areas used by gravel spawning 

species (e.g. brown trout and dace) for spawning. 

 

It should be noted that the proposed scheme includes the provision of a fish pass. Any 

minor loss of suitable spawning habitat within the vicinity of the scheme is therefore 

expected to be offset by the improved connectivity (and thus access to spawning sites 

upstream) afforded by the provision of a fish pass at what is currently an impassable 

structure to fishes. 
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It is possible that the action of the fast moving water in the tailrace could lead 

localised scouring of substratum. Given that the flow abstracted for the purposes of 

hydro-power generation will be returned to the main river channel only a relatively 

short distance downstream (approximately 15 m) any impacts to the flow regime 

within the river are expected to be relatively localised in extent. 

 

6.2 Impact on macroinvertebrates 
 

The proposed scheme will result in reduced flows going over the weir, which could 

result in an increase in fine sediment deposition in the immediate vicinity downstream 

of the weir. This could result in a change in the macroinvertebrate community in this 

area to one that is tolerant of slower flows and a siltier substrate. However, the 

baseline data suggest that the communities of all five sites are currently likely to be 

relatively tolerant or preferring of slow flows, as the communities consisted of a 

greater proportion of species from LIFE groups III-VI. The communities at Site 3, 

located within the potentially depleted reach, will be the most likely to be affected by 

such impacts. However, the lowest LIFE score was recorded at Site 3 and any such 

changes would only be observed over a very small spatial area due to the location of 

the proposed outfall.  

 

It is possible that the action of the fast moving water in the tailrace could lead to 

localised scouring of substratum. This could also lead to a shift in the 

macroinvertebrate community in that immediate area to one which is tolerant of faster 

flows and clean substrates. The communities at Site 4, located 40 m downstream of 

the weir pool and hence trail race discharge, will be the most likely to be affected by 

such impacts. Biodiversity enhancements, such as the planting of marginal vegetation 

could provide refuge for macroinvertebrates from increased flows. 

 

The Red Data Book ‘vulnerable’ species (Ephemera lineata) and nationally notable 

species (Kageronia fuscogrisea) recorded were found in samples from Site 2 (located 

in the Osney Lock channel) and Site 5 (downstream control). There is the potential for 

flows at Site 2 to be reduced as a result of the proposed scheme, but as both Ephemera 

lineata and Kageronia fuscogrisea are tolerant or are preferring of slow flows, it is not 

anticipated that the scheme would have any significant impacts on these species at this 

site. Site 5 is located downstream of the proposed site extent and will therefore not be 

impacted by changes in flow due to the proposed scheme. 

 

The shallower marginal habitat was found to play a more important role in overall 

biodiversity at Sites 3 and 4. There is the potential that some of this habitat may be 

lost as a result of construction of the outtake and outfalls, although the area involved 

will be small. However, any plans for biodiversity enhancements, such as the planting 

of marginal vegetation around the proposed development area could replace any 

habitat lost and / or have the potential to increase macroinvertebrate biodiversity at 

these locations. 

 

The survey undertaken is therefore useful as a baseline with which to compare future 

results. The potential for impact is very minor in the context of the whole reach as the 

potentially impacted area between the outtake and outfall is very small. 
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6.3 Impact on mammals 

 

The construction of the proposed scheme has the potential to lead to habitat loss, 

albeit on a very small spatial scale, and disturbance from construction machinery and 

human activities. Any disturbance due to construction will be short-term. Once the 

development is operational, there is the potential for disturbance due to noise from the 

turbine when it is operating, from maintenance activities and from visitors to the 

visitor centre. 

 

Otters 

There is the potential for feeding opportunities for otters to be increased, as fish may 

congregate around the tail race or at the top of the fish pass. However, during the 

baseline survey, there was no sign of otter activity and it was considered that there 

was little suitable habitat present in the survey area and thus within the potential 

impact zone of the proposed hydro-scheme. It is therefore considered unlikely that 

there will be any significant impact on otters due to the development.  

 

Water voles 

There was no sign of any water vole activity and no adjacent suitable habitat for water 

voles was found in the survey area and thus within the potential impact zone of the 

proposed hydro-scheme. It is therefore considered unlikely that there will be any 

significant impact on water voles at these locations.  

 

The baseline survey indicated that there is a general lack of vegetation present, 

meaning there was no suitable water vole habitat within the area. Any plans for 

biodiversity enhancements, such as the planting of marginal vegetation could lead to 

the establishment of more suitable habitat. However, given the suburban location of 

the site and the lack of connectivity to other areas of suitable habitat and populations 

of water vole, wider additional measures involving consideration of conduits to enable 

colonisation from and exchange with other populations may be required.  

 

6.5 Impact on birds 
 

From the tree and retention survey undertaken for the proposed development, there 

are some trees highlighted for removal. Although no birds were recorded on the island 

during the survey, it should be noted that the survey was conducted in February 2010, 

potentially very early in the bird breeding season. Due to the legislation afforded to 

wild birds, their nests and eggs, as it is possible that birds may use the trees currently 

present on the island for nesting during the breeding season and the construction of 

the proposed scheme is planned to be conducted in summer 2013, a suitably qualified 

ecologist should undertake a thorough search of any trees or vegetation that is due to 

be removed before commencement of any works.  

 

6.6 Summary of potential impacts 
 

The key findings of APEM’s investigation can be summarised as follows: 
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1) There are no plans to increase the upstream impoundment and therefore no 

significant impacts are anticipated upstream of the existing weir and the 

proposed hydro-scheme. 

2) The depleted reach will be relatively small (e.g. approximately 15 m) and 

therefore any effects associated with reduced flows are likely to be very 

localised. There will be some changes in the distribution of flow over the weir 

and downstream into the weir pool area. Over time these changes in flow may 

result in a tendency for finer substrate particles (e.g. sand and silt) to 

accumulate in the parts of the weir pool area which are subject to reduced 

flows.  

3) Currently the weir represents an impassable barrier to all fish species and 

therefore it is not anticipated that the proposed scheme will have any adverse 

impacts on the river from a fish upstream migration perspective. Installation of 

the fish pass associated with the proposed scheme is likely to significantly 

improve fish migration opportunities past the barrier. 

4) No particularly rare macroinvertebrate taxa were found at the sites most likely 

to be impacted by changes to flow and sediment transport regime. The 

communities at all survey sites were relatively tolerant of or preferring of slow 

flows, as were the Red Data Book ‘vulnerable’ and nationally notable species 

recorded at any of the sites. However, the flow regime will change with the 

proposed scheme and there is therefore a likelihood of a change in 

macroinvertebrate communities. However, the potential for impact is very 

minor in the context of the whole reach. 

5) No signs of water vole or otter were observed and thus the proposed schemes 

would be unlikely to affect these species. 

6) No birds were recorded on the island where the proposed scheme will be 

located. However, tree removal is proposed during the construction phase and 

there is the potential for breeding birds to use these trees. Therefore, 

appropriate surveys should be undertaken before any works begin.
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7. POTENTIAL FOR ENHANCEMENT OF BIODIVERSITY 
 

 

Given the nature of the landscaping and building works required to be undertaken as 

part of the project, it is appropriate to consider how these can be capitalised upon to 

enhance the biodiversity value of the site.  

 

The “site” in this respect is that which the project has jurisdiction over, i.e. the island. 

The island is part of a highly modified and engineered complex of water control 

structures, with one adjoining its northernmost point, one its south-east extremity, and 

one its south-west extremity. Given the small size of the island and its significance to 

each of these control structures and footpaths, the island itself is highly engineered to 

provide support to these structures. Thus, the margins of the Island are engineered 

rather than natural in character, with more or less vertical sides comprised of concrete, 

brick, or steel sheet piling. In the event that these engineered margins were not present, 

the island would be prone to erosion and destabilisation of the flow control structures, 

which would undermine the ability to control flow through watercourses in this are of 

Oxford. 

 

Aquatic / terrestrial interfaces of this nature (i.e. artificial and vertical bin profile) 

present poor opportunities for native biota generally and in particular emergent 

vegetation, which thrives on shallow sloping margins with natural substrates. Given 

the constraints described above, any removal of the engineered margins of the island 

would not be possible. A further conceivable option would be to create a more natural 

profile beyond the existing engineered margins (i.e. leaving the engineered margins in 

place. However, this would be problematic because i) any encroachment into the 

channel to the east of the island would have implications for navigation in the 

navigable channel, ii) encroachment into the channel on the island’s east or west sides 

would interfere with flow conveyance, and is likely to raise concerns regarding 

increased flood risk upstream and iii) the south facing perimeter of the island is 

subject to high energy flows from the weirs on either side, and is thus inherently liable 

to erosion rather than deposition, making it unsuitable for emergent vegetation and 

placement of substrate to support establishment of emergents.  

 

One potentially viable option for enhancing opportunities for marginal vegetation is 

presented at the southern facing perimeter of the island, whereby water depths are 

relatively shallow (ca. 1m depth) for approximately 10m along the waterfront. The 

reach to the left of the turbine may provide suitable opportunities for the placement of  

coir rolls planted with native emergent species. However, consideration would have to 

be given regarding the likelihood of success factoring issues such as the range of 

depths and water velocities experienced at this point, the potential for securing coir 

rolls here, and whether placement of vegetation here would impede any functional 

uses. 
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9. APPENDICIES 
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APPENDIX I – INVERTEBRATE RAW DATA 

 
           

 Site 1 Air-

lift 

Site 1 

kick / 

sweep 

Site 2 Air-

lift 

Site 2 

kick / 

sweep 

Site 3 Air-

lift 

Site 3 

kick / 

sweep 

Site 4 Air-

lift 

Site 4 

kick / 

sweep 

Site 5 Air-

lift 

Site 5 

kick / 

sweep 

Hydra sp.        1   

Nematoda 5 2   1    3  

Theodoxus fluviatilis         2  

Potamopyrgus antipodarum       1  5  

Unio tumidus         1  

Anodonta anatina         1  

Sphaerium rivicola   6  1      

Pisidium casertanum         1  

Pisidium nitidum         2  

Pisidium subtruncatum   6  1    1  

Pisidium supinum   25  13  9  13  

Dreissena polymorpha         2  

Oligochaeta 25 17 108 2 20  17 107 33 1 

Hydracarina      1     

Pacifastacus leniusculus   1        

Asellus sp.   1        

Asellus aquaticus   1   1     

Corophium curvispinum 4 6 43 26 3 19 1 45 47 35 

Crangonyx pseudogracilis 10  10 6 10 20 5   27 

Gammarus sp.      2     

Gammarus pulex 1          

Collembola    1    1   

Baetis rhodani  1    2     

Centroptilum luteolum          4 

Kageronia fuscogrisea    2      13 

Paraleptophlebia sp. 1          

Ephemera sp.   2        

Ephemera lineata   2      1  
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 Site 1 Air-

lift 

Site 1 

kick / 

sweep 

Site 2 Air-

lift 

Site 2 

kick / 

sweep 

Site 3 Air-

lift 

Site 3 

kick / 

sweep 

Site 4 Air-

lift 

Site 4 

kick / 

sweep 

Site 5 Air-

lift 

Site 5 

kick / 

sweep 

Caenidae   128        

Caenis luctuosa/macrura 37  54  5 1 6  52  

Esolus parallelopipedus 1  3      5  

Oulimnius sp.   1   1   1  

Lype sp.      1    2 

Lype reducta    1    2   

Tinodes waeneri      1     

Ecnomus tenellus 1  1        

Cyrnus trimaculatus          1 

Polycentropus flavomaculatus   1        

Anabolia nervosa          2 

Athripsodes sp.   2        

Athripsodes cinereus 1  `      8  

Pericoma (Pericoma) fallax      1  12  1 

Ceratopogonidae  1 7  1   2 6  

Simuliidae    13 5 151 1   14 

Chironomidae 2 25 37 13 4 198  104 27 41 

Chelifera sp.         1  

Hemerodromia sp.         2  

 


