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1. Aims and Objectives 
 
This document outlines the impact of the pollution event of 29th October 2011 
that occurred on the River Crane and Duke of Northumberland’s River with 
the following aims and objectives: 
 

i. To assess the pre pollution fish population of the affected stretch of 
river. 

ii. To assess the post pollution fish population within the affected stretch 
of river. 

iii. To discuss the impact of the pollution on fish populations. 
iv. To assess the requirements needed to restore fish populations within 

the affected stretches of river 
v. To produce a report suitable for use by the courts system 

 
 
2. Description of Watercourse 
 
The River Crane is located in the west of London, rising as the Yeading Brook 
in west Harrow and flowing south through the London Boroughs of Hillingdon, 
Ealing, Hounslow and Richmond before entering the River Thames at 
Isleworth. The main tributaries are the East and West arms of Yeading Brook 
and the artificial Duke of Northumberland’s river which also connects the 
Crane to the Colne catchment. The catchment drains an area of 
approximately 100km2 and comprises approximately 40km of river channel. 
Much of the River Crane has been modified and the catchment includes 
industrial sites, notably Heathrow Airport, transport links, such as the M4, M40 
motorways and mainline rail services, and large areas of urban and suburban 
development. Despite the urban nature of the catchment the river corridor 
does contain sizeable stretches of green land and also some areas of 
conservation value, like Ickenham Marsh, Yeading Meadows, Hounslow 
Heath and Crane Park. The River Crane is the most important part of the 
West London Green Chain, which follows 30km of the river and is considered 
an important wildlife corridor for London. The geology of the catchment is for 
the most part London Clay, which is largely impermeable to water infiltration 
and thickens towards the downstream end of the catchment. Many invasive 
non-native species are present in the Crane catchment, including Signal 
crayfish. 
 
 
2.1. 2011 Pollution Incident 
 
On October 29th 2011 a large quantity of sewage entered the River Crane just 
near the A4 road at National Grid Reference TQ1004877014. This is 
confirmed in the witness statements of Environment Agency staff Peter John 
Rudd, Senior Environment Officer and Peter Kirton, Environment Officer. I 
was also the first Fisheries Officer at site on Sunday 30th October and based 
on my own observations (and stated within my witness statement) that the 
sewage discharge was impacting on the River Crane and killing fish at the 
time. The discharge of sewage had an impact on the river from the A4 road 
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downstream to the confluence with the River Thames. In addition, the Duke of 
Northumberland’s River (connected with the River Crane near Mereway Road 
at National Grid Reference TQ1494473296) was also impacted from this point 
down to it’s confluence with the River Thames. The impact on this section of 
the Duke of Northumberland’s River is confirmed within the witness statement 
of Robert Pearson, Environment Agency Fisheries Officer who observed dead 
fish throughout. In total an approximate length of 15km of river suffered an 
impact from this pollution incident. See figure 1 below. 
 
 

 
Figure 1: Map of River Crane pollution discharge location downstream to 
confluence with the River Thames. © Crown Copyright and database right 2012 
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3. Assessment of the fish population 
 
Dead fish were collected from Monday 1st November 2011 until Friday 5th 
November throughout the impacted stretch of both rivers and a fish carcass 
count was conducted. This looked at fish species, numbers and size ranges. 
This allowed a minimum total carcass count to be established. 
 
Post pollution fish surveys were then conducted on 17th November 2011 and 
12th August 2012 by Environment Agency staff. The results of these surveys 
are discussed within this document. Environment Agency staff teams 
conducting the surveys were as follows: 
 
17th November 2011 
Neil Winter – Technical Officer- Fisheries 
Alex Deacon – Environmental Monitoring Officer (Sampling & Collection) 
Adam Ellis – Environmental Monitoring Officer (Sampling & Collection) 
Tom Grayling – Environmental Monitoring Officer (Sampling & Collection) 
 
12th August 2012 
Neil Winter – Technical Officer- Fisheries 
Robert Pearson – Technical Officer- Fisheries 
Adrian Bicknell – Technical Officer – Fisheries 
Tom Sale – Environmental Monitoring Assistant (Sampling & Collection) 
Neale Hider – Technical Officer – Biodiversity (observing only) 
 
3.1. Background to Fish Surveys 
 
Fish surveys were carried out in the year 2000, 2005 and 2010 as part of the 
Environment Agency’s National Fisheries Monitoring Programme (NFMP) at 
three sites on the River Crane located at Cranford Park, Hounslow Heath (not 
surveyed in 2000) and Crane Park Island (See Figure 2). 
 
The results of these surveys provide a pre-pollution assessment of the fish 
populations in the River Crane at these three sites. They indicate that the 
River Crane supported a mixed coarse fishery which increased in both 
diversity and fish densities with its distance from the source of the river.  
 
Post-pollution surveys were carried out in November 2011 and August 2012 
at the same locations as the previous years NFMP sites enabling close 
comparison of results.  
 
 

3.2. Survey / Capture Technique 
 
Electric fishing is the most common method of monitoring fish in small and 
medium-sized rivers. All River Crane surveys pre- and post-pollution were 
conducted using this method of a three run catch depletion and is described 
as follows: 
Electric fishing works by immersing into the river one or more electrodes 
connected to a power source and control box. The electric field created stuns 
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the fish within the field and, by interfering with the fishes’ swimming muscles, 
draws the fish towards the centre of the electrode. They are then removed 
with hand nets from the water to be counted, measured, and in some cases 
weighed. A scale sample may be taken so that the age and growth history of 
the fish can be determined. To estimate the number, density and biomass of 
fish in a river, a reach is isolated using two stop nets (one upstream and one 
downstream) across the river. This prevents fish moving into or out of the 
survey section. Fishing the whole width of the river, working from the lower 
net to the upper net, fish are caught, counted, measured and then retained in 
suitable holding facilities until the survey is completed. The reach is fished 
once or twice more, and on each fishing ‘run’ the catch is removed, processed 
and retained. 
From these results it is possible to calculate an estimate for the total number 
of fish within the section. After the survey is complete, all captured fish are 
returned alive to the survey site. Electric fishing is very effective and remains 
the most effective means of monitoring many river fisheries. 
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Figure 2: Map of the three fish survey site locations on the River Crane. © 

Crown Copyright and database right 2012 
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4. Results 
 
Below are the results of electric fishing surveys carried out over 100 metre 
long stretches of the River Crane between 2000 and 2010 by the Environment 
Agency Sampling and Collection Team and the Fisheries Department, based 
at the Hatfield Office. 
 
Post pollution survey results in both 2011 and 2012 used the exact survey 
sites, methodology and thus remained consistent. I was Lead Officer, 
directing the team, on all the post pollution surveys. The results are illustrated 
discussing numbers of fish found at each site for ease of comparison and 
additionally biomass to show the difference between pre pollution and post 
pollution surveys. 
 
Cranford Park survey site is upstream of the pollution entry and shows no 
direct impact due to the pollution. Therefore this site was used as a control for 
results comparison. Both Hounslow Heath and Crane Park Island survey sites 
are both on the River Crane, whereby the sewage passed through and where 
fish carcasses were also collected. I observed fish carcasses at both these 
sites on Sunday 30th October 2011 during my incident response to assess the 
fisheries impact. This demonstrates that the pollution had passed through 
both survey locations. See figure 2 for the locations of all three survey sites. 
 
 
 

4.1. Cranford Park (NGR: TQ1031277840) 
 

Cranford Park pre-pollution appears to have a variable and transient fish 
population; shown in Tables 1a to 1c below. Species composition differs in 
each year, as does abundance. The survey in 2000 contained the most 
diverse and abundant fish population. 2005 onwards shows low numbers of 
coarse fish are utilising the survey stretch. This is predominantly due to over 
shading of the tree canopy and its affect of reducing marginal and in-stream 
aquatic plant habitat suitable for fish.  
 
 

Cranford Park 06/06/2000   
Species Nos 

    

Chub [Leuciscus cephalus] 14 

Dace [Leuciscus leuciscus] 16 

Roach [Rutilus rutilus] 62 

Gudgeon [Gobio gobio] 13 

Perch [Perca fluviatilis] 3 

    

Total 108 

 

Table 1a.  2000 fishery survey results at Cranford Park, River Crane 
Note: Minor species not recorded. 
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Cranford Park 18/05/2005   

Species Nos 

    

Chub [Leuciscus cephalus] 1 

Roach [Rutilus rutilus] 2 

Gudgeon [Gobio gobio] 12 

    

Total 15 

 

Minor Species Log Abundance 

3-spined stickleback [Gasterosteus aculeatus] 10-99 

Stone loach [Barbatula barbatula] 1-10 

Minnow [Phoxinus phoxinus] 100-999 

 

Table 1b.  2005 fishery survey results at Cranford Park, River Crane. 
 
N.B. With regard to minor species, a mixture of total numbers and log abundance in 
the survey results are noted in the following survey result tables. This is dependent 
on whether a total number count was conducted or alternatively log abundance. Log 
abundance data comprise only an order of magnitude assessment of the numbers of 
fish present. Log abundance is the approximate numbers of fish observed or caught 
by a survey and is therefore an estimate of total numbers present. 
 

Cranford Park 21/05/2010   

Species Nos 

    

Roach [Rutilus rutilus] 11 

Gudgeon [Gobio gobio] 23 

Perch [Perca fluviatilis] 1 

    

Total 35 

  

Minor Species Log Abundance 

Stone loach [Barbatula barbatula] 10-99 

Minnow [Phoxinus phoxinus] 100-999 

3-spined stickleback [Gasterosteus aculeatus] 10-99 

 
Table 1c.  2010 fishery survey results at Cranford Park, River Crane. 
 
 

The 2011 and 2012 post pollution surveys below show a slightly more species 
rich fish community than in 2010. A number of the fish recorded are intolerant 
of poor water quality e.g minnow, dace and perch. 
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Cranford Park  17/11/2011   

Species Nos 

    

Dace [Leuciscus leuciscus] 1 

Roach [Rutilus rutilus] 5 

Gudgeon [Gobio gobio] 1 

Perch [Perca fluviatilis] 1 

    

Total 8 

  

Minor species Log Abundance 

Bullhead [Cottus gobio] 10-99 

Minnow [Phoxinus phoxinus] 100-999 

Stone loach [Barbatula barbatula] 10-99 

3-spined stickleback [Gasterosteus aculeatus] 10-99 

 
Table 1d.  2011 post-pollution fishery survey results at Cranford Park, River 
Crane. 
 
 
 

Cranford Park  12/08/2012   

Species Nos 

    

Roach [Rutilus rutilus] 1 

Perch [Perca fluviatilis] 2 

    

Total 3 

  Minor species Log Abundance 

Minnow [Phoxinus phoxinus] 100-999 

 

Table 1e.  2012 post-pollution fishery survey results at Cranford Park, River 
Crane. 
 

 
Although there is a slight difference from year to year and seasonality of the 
surveys (tables 1a to 1e), the results indicate the fishery upstream of the 
pollution point was unaffected as would be expected from this site used as a 
control. 
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Figure 3: Cranford Park fish species biomass comparison 2000 to 2012. 
 
N.B. Data used to calculate Biomass is actual recorded weight g/area rather 
than Carle and Strub quantitative estimates from single run. This is due to 
2011 and 2012 data being single run, and so may underestimate true biomass 
present. The quantitative method of population estimation used by the 
National Fish Population database is the maximum weighted likelihood 
equation of Carle and Strub. This will always give a robust estimate from data 
derived from sequential catches, even under circumstances with no or very 
poor catch depletion. Biomass is derived by population estimate and the 
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weight of fish (g) obtained by a Catch, during a Survey, or estimated to be 
present by semi quantitative or quantitative means. Biomass is also used 
frequently as an alternative term for Standing Crop. Weight of fish is taken 
based on length of the fish based on national standards for that species. 
 
 

The Cranford Park biomass comparison further demonstrates that there has 
been no impact at this location. In 2000 the fish population had a diverse 
range of species and was not so dominated by minor species. However, since 
2005 the results are indicative of a river stretch lacking in suitable habitat for 
coarse fish species, hence it is now dominated by the minor fish species such 
as minnows. The fisheries habitat is lacking due to overwhelming tree cover 
that has minimised instream and marginal aquatic plants that are required by 
fish. Therefore, with habitat lacking for coarse fish species, minor fish species 
are now dominant and thus a much lower biomass is demonstrated at this 
site. 
 
 
4.2. Hounslow Heath (NGR: TQ1180973907) 
 

The fish surveys carried out in 2005 and 2010 below (tables 2a to 2b) 
contained seven and eight fish species respectively. The large majority are 
riverine coarse fish species that would typically inhabit this relatively fast 
flowing and shallow section of river. Many of the species are intolerant of poor 
water quality.  
 
Hounslow Heath  20/05/2005   

Species Nos 

    

Chub [Leuciscus cephalus] 7 

Dace [Leuciscus leuciscus] 18 

European eel [Anguilla anguilla] 1 

Gudgeon [Gobio gobio] 9 

    

Total 35 

 

Minor Species Log Abundance 

3-spined stickleback [Gasterosteus aculeatus] 1-10 

Stone loach [Barbatula barbatula] 1-10 

Minnow [Phoxinus phoxinus] 10-99 

 

Table 2a.  2005 fishery survey results at Hounslow Heath, River Crane. 
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Hounslow Heath  28/04/2010   

Species Nos 

    

Chub [Leuciscus cephalus] 23 

Dace [Leuciscus leuciscus] 36 

Tench varieties [Tinca tinca] 2 

European eel [Anguilla anguilla] 1 

Gudgeon [Gobio gobio] 6 

    

Total 68 

  

Minor species Log Abundance 

Stone loach [Barbatula barbatula] 10-99 

Bullhead [Cottus gobio] 10-99 

Minnow [Phoxinus phoxinus] 10-99 

 
Table 2b.  2010 fishery survey results at Hounslow Heath, River Crane. 
 
 
 

The post-pollution surveys below revealed only three species to be present in 
2011 (two of them minor species) and six species in 2012 (four of them minor 
species), suggesting the fishery has suffered greatly from the effects of the 
pollution. The species recorded in 2011 (table 2c) included a single eel, two 
bullhead and two 3-spined stickleback. These individual fish most likely 
managed to find refuge in small areas of water in the margins of the river 
channel that were less affected by the pollution or by being washed 
downstream. 
 

 
Hounslow Heath  17/11/2011   

Species Nos 

    

European eel [Anguilla anguilla] 1 

    

Total 1 

  

Minor species Nos 

3-spined stickleback [Gasterosteus aculeatus] 2 

Bullhead [Cottus gobio] 2 

Total 4 

 
Table 2c.  2011 post-pollution fishery survey results at Hounslow Heath, River 
Crane. 
 
 
The 2012 post-pollution survey results (table 2d) recorded two roach and one 
pike; which were likely to have been washed down from an upstream location 
that was not within the polluted stretch or managed to take refuge in areas 
that were less affected. There has been a re-colonisation of minor fish species 
that would have established from upstream sources of the A4 pollution 
discharge point. 
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Hounslow Heath  12/08/2012   

Species Nos 

    

Roach [Rutilus rutilus] 2 

Pike [Esox lucius] 1 

    

Total 3 

  

Minor species Log Abundance 

Bullhead [Cottus gobio] 10-99 

Minnow [Phoxinus phoxinus] 100-999 

Stone loach [Barbatula barbatula] 10-99 

3-spined stickleback [Gasterosteus aculeatus] 100-999 

 
Table 2d.  2012 post pollution fishery survey results at Hounslow Heath, River 
Crane. 
 
 

The above pre- and post-pollution fish survey results (tables 2a to 2d) show 
that the fish population at this site was heavily impacted due to the pollution 
event. It is evident that there was a complete devastating loss of all coarse 
fish and minor fish species. It is encouraging to see that minor fish species 
are starting to establish from upstream sources. It is unlikely that coarse fish 
species will re-establish from upstream or downstream, which is discussed in 
section 5.1 of this document. 
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Figure 4: Hounslow Heath fish species biomass comparison 2005 to 2012. 
 
N.B. Data used to calculate Biomass is actual recorded weight g/area rather 
than Carle and Strub quantitative estimates from single run. This is due to 
2011 and 2012 data being single run, and so may underestimate true biomass 
present. 
 
The Hounslow Heath biomass comparison clearly demonstrates a massive 
reduction in 2011 and 2012. This site was previously dominated by chub and 
dace. Similar to the survey tables above this further illustrates that post-
pollution the fish population has been devastated. 
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4.3. Crane Park Island (NGR: TQ1433072905) 
 

The surveys between 2000 and 2010 (table 3a to 3c) indicate a stable, 
species rich mixed coarse fishery was present at Crane Park Island; typical of 
the lower reaches in this type of watercourse. The survey in 2010 contained 
12 species of fish; the highest number recorded out of all our fish survey sites 
on the Crane. The fish population pre-pollution incident had a good mix of fish 
species, good numbers and had a healthy fish population. 
 
 

Crane Park Island 09/05/2000   
Species Nos 

    

Barbel [Barbus barbus] 4 

Chub [Leuciscus cephalus] 70 

Dace [Leuciscus leuciscus] 31 

Bleak [Alburnus alburnus] 2 

Roach [Rutilus rutilus] 37 

European eel [Anguilla anguilla] 1 

Gudgeon [Gobio gobio] 79 

    

Total 224 

 
Table 3a.  2000 fishery survey results at Crane Park, River Crane Island 
Note: Minor species not recorded. 
 
 
 

Crane Park Island 10/11/2005   
Species Nos 

    

Barbel [Barbus barbus] 2 

Chub [Leuciscus cephalus] 105 

Dace [Leuciscus leuciscus] 2 

Bleak [Alburnus alburnus] 13 

Roach [Rutilus rutilus] 17 

European eel [Anguilla anguilla] 10 

Gudgeon [Gobio gobio] 36 

    

Total 185 

 
Minor Species Log Abundance 

Stone loach [Barbatula barbatula] 1-10 

Minnow [Phoxinus phoxinus] 10-99 

 
Table 3b.  2005 fishery survey results at Crane Park, River Crane Island. 
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Crane Park Island 28/09/2010   

Species Nos 

    

Barbel [Barbus barbus] 1 

Chub [Leuciscus cephalus] 72 

Dace [Leuciscus leuciscus] 17 

Bleak [Alburnus alburnus] 30 

Roach [Rutilus rutilus] 35 

European eel [Anguilla anguilla] 3 

Gudgeon [Gobio gobio] 31 

Perch [Perca fluviatilis] 1 

    

Total 190 

 
Minor species Log Abundance 

3-spined stickleback [Gasterosteus aculeatus] 1-10 

Stone loach [Barbatula barbatula] 10-99 

Bullhead [Cottus gobio] 1-10 

Minnow [Phoxinus phoxinus] 100-999 

 
Table 3c.  2010 fishery survey results at Crane Park, River Crane Island. 
 
 

In the 2011 survey results (table 3d) below, a single minnow was recorded in 
the post-pollution survey indicating the established fish population at Crane 
Park suffered near total loss of all fish. No other species of fish were 
recorded. A single dead eel was disturbed whilst surveying, previously buried 
beneath the silt and debris of the river bed. 
 

 
 

Crane Park Island 17/11/2011   

Minor species Nos 

Minnow [Phoxinus phoxinus] 1 

 
Table 3d.  2011 post pollution fishery survey results at Crane Park, River 
Crane Island. 
 
 
The following 2012 post-pollution survey results (table 3e) recorded just one 
gudgeon; which is likely to have been washed down from an upstream 
location that was not within the polluted stretch or managed to take refuge in 
areas that were less affected. Similar to the Hounslow Heath survey site there 
has been a re-colonisation of minor fish species that would have established 
from upstream of the A4 pollution discharge point. 
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Crane Park Island 12/08/2012   

Species Nos 

    

Gudgeon [Gobio gobio] 1 

    

Total 1 

 
Minor species Log Abundance 

Stone loach [Barbatula barbatula] 10-99 

Bullhead [Cottus gobio] 10-99 

Minnow [Phoxinus phoxinus] 100-999 

 
Table 3e.  2012 fishery survey results at Crane Park, River Crane Island. 
 
 
 
The above pre- and post-pollution fish survey results reveal that the fish 
population at this site was similarly heavily impacted due to the pollution 
event. It is evident that there was a complete devastating loss of all coarse 
fish and minor fish species during this event. It is encouraging to see that 
minor fish species are starting to establish in 2012 from upstream sources. 
Like Hounslow Heath, the coarse fish species will take many years to re-
establish; see discussion in section 5.1 of this document. 
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Figure 5: Crane Park Island fish species biomass comparison 2000 to 2012. 
 
N.B. Data used to calculate Biomass is actual recorded weight g/area rather 
than Carle and Strub quantitative estimates from single run. This is due to 
2011 and 2012 data being single run, and so may underestimate true biomass 
present. Although no data appears on the graph for 2012 a very low weight 
(1.488g/100m2) of gudgeon was recorded. 
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The Crane Park Island biomass comparison clearly shows a massive 
reduction of biomass in 2011 and 2012. This site was previously dominated 
by chub. Similar to the survey tables above, this shows that post-pollution the 
fish population has been lost and the expected coarse fish species at this 
location are no longer present. 
 
 
 
4.4. Results Discussion - Fish population and impact assessment 
 
Historical surveys on the River Crane indicate that the river is able to support 
small, localised fish populations. Chub and roach dominate the population. 
Fish populations are suppressed by a combination of an unstable flow regime 
(predominantly urban run-off), poor water quality and an impoverished in-
stream habitat (Environment Agency 2006a). Dace also dominate throughout 
many stretches of the River Crane and Duke of Northumberland’s River. 
Minor fish species such as stone loach, bullhead, minnow and 3-spined 
stickleback were also present in high numbers. The rivers have been found to 
contain a diverse range of fish species during surveys. In total 14 species 
have been caught during fish surveys over the past. All species caught are 
typical of the riverine habitat found within the system (Environment Agency 
2006b). This is supported by Environment Agency Brent and Crane Report 
2011. 
 
However, fish carcass counting post-pollution by Environment Agency 
Officers has revealed that a maximum number of 17 fish species had been 
present in the Crane and Duke of Northumberland’s rivers (Appendix 1). Not 
all fish species counted should be in a wild river system though, such as 
goldfish. The likely source of goldfish is of course from someone releasing fish 
from their garden pond or aquarium, believing they are doing the right thing 
when fish become unwanted. Ornamental fish such as these should never be 
released into a wild river system due to the disease risk they pose to wild fish 
populations or the invasive nature of some non-native fish species. 
 
As illustrated by previous fisheries reports and pre-pollution surveys, the River 
Crane supported a relatively healthy fish population and numbers for this 
highly urbanised river system. The population had a high amenity value for 
local residents providing good fishing for anglers, as well as supporting wildlife 
such as kingfishers and other fish predating birds. The Crane valley is also 
used by a variety of other users such as dog walkers, wildlife enthusiasts, 
cyclists and such. 
 
The pollution discharged into the River Crane near the A4 road at National 
Grid Reference TQ1004877014 and large numbers of dead fish were found 
downstream from this location all the way to the confluence with the River 
Thames as the pollution travelled downstream. I observed approximately 500 
to 1000 dead fish between Staines Road, North Feltham and Cygnet Avenue 
near Hounslow Heath during my incident response on 30th October 2011; 
which is approximately 1.5 km of river stretch. The fish mortality occurred on 
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both the River Crane and Duke of Northumberland’s river. Therefore, an 
approximate river length of 15km suffered an impact and major fish kill. 
 
A major factor of pollution incidents such as this is the affect that sewage has 
on the dissolved oxygen content of water. Other factors such as ammonia 
levels can of course kill fish but when oxygen levels become so low; fish can 
show signs of distress such as gasping at the surface or gathering in large 
numbers near outfalls where oxygen may be at higher levels. To demonstrate 
simply the affect that the sewage had on the fish population is to look at the 
levels of dissolved oxygen content in the water whilst the pollution was taking 
place. 
 
One hundred metres upstream of the discharge location on the River Crane 
Ola Oluwadiya (Environment Officer) recorded 77% dissolved oxygen on 
Sunday 30th October 2011 at 18:05 hours. This is confirmed in Ola’s witness 
statement. 
 
In comparison to this at downstream locations on the River Crane that were 
within the river stretches impacted Ola recorded the following: 
-On Sunday 30th October 2011 at 01:10 hours near the A315 and Baber 
Bridge a dissolved oxygen level of 8.8% was recorded. 
-On Sunday 30th October 2011 at 18:43 hours by Silver Jubilee Way a 
dissolved oxygen level of 2.8% was recorded. 
 
I have confirmed with Andy Grant (Environment Officer) that on the Duke of 
Northumberland’s River he recorded the following: 
- On Monday 31st October 2011 at 10:45 hours by Silver Hall Park and Syon 
Park a dissolved oxygen level of 2.5% was recorded. 
 
This reveals that the pollution travelling gradually down-stream created a 
massive reduction in dissolved oxygen levels within the river for fish to utilise. 
To put this in to context, as a general rule fish can demonstrate signs of 
distress and die as a result of dissolved oxygen levels below 50%. Therefore, 
as can be seen by the oxygen levels recorded above, it is no surprise that the 
sewage had a devastating impact on the fish. 
 
To demonstrate the impact further of this pollution event it is worthwhile to 
look at the level of ammonia from the discharge. Ammonia is created from the 
breakdown of proteins in fish and from bacteria that decompose nitrogenous 
organic matter, for example in sewerage treatment. Exposure of fish to sub-
lethal levels of ammonia also increases their subsequent tolerance of a lethal 
concentration. So, as a general rule, ammonia levels above 1mg/l will kill fish 
but levels as low as 0.1mg/l can also be harmful. In basic terms the amount of 
ammonia in water is also changed by factors such as pH, temperature and 
oxygen levels: 
 

 As pH of water increases, the amount of ammonia increases. It also 
becomes more damaging. 

 An increase in temperature raises the level of ammonia in water. 
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 At low dissolved oxygen levels, ammonia becomes more harmful to 
fish. 

 
In addition there are other factors which affect fish toxicity to ammonia. These 
include species variability, age or development stage and the general 
chemical quality of their environment. Hence, the relationship of ammonia to 
fish is complex. 
 

Date & Time of 
Sample taken 

Location Ammoniacal 
Nitrogen as N 

Dissolved 
Oxygen, % 
Saturation 

30th Oct 2011, 
15:01 

R. Crane, approx. 
100m upstream of 
discharge 

0.041 mg/l 61.4% 

30th Oct 2011, 
18:05 

R. Crane, 50 
metres upstream 
of discharge 

<0.5 mg/l 77.0% 

30th Oct 2011, 
18:18 

R. Crane, point of 
discharge 

68.6 mg/l 3.8% 

30th Oct 2011, 
15:17 

R. Crane, 
immediately 
downstream of A4 
road bridge 

63.3 mg/l 18.0% 
 
 
 

30th Oct 2011, 
18:43 

R. Crane, Silver 
Jubilee Way 

66.6 mg/l 2.8% 

30th Oct 2011, 
19:10 

R. Crane, Baber 
Bridge, Staines 
Road 

58.6 mg/l 5.0% 

30th Oct 2011, 
19:55 

R. Crane, Hospital 
Bridge 

13.0 mg/l 13.2% 

30th Oct 2011, 
20:24 

R. Crane, 
Meadway 

6.69 mg/l 53.0% 

Table 4.  Ammonia results taken by Environment Officers throughout the 
River Crane on 30th October 2011. 
 
As can be seen in table 4 above, the levels of ammonia throughout the River 
Crane samples demonstrates excessively high ammonia. As mentioned 
above, as a general rule ammonia levels above 1mg/l will kill fish. The 
ammonia results of 30th October 2011 range between 6.69mg/l up to 
68.6mg/l. 
 
As discussed earlier the massive reduction in dissolved oxygen levels would 
have had a huge impact on the fish population. The excessively high 
ammonia levels, as demonstrated, would have had a similarly huge impact. In 
addition, at low dissolved oxygen levels, ammonia becomes even more 
harmful to fish. So where the discharge travelled within the River Crane and 
the Duke of Northumberland’s River there was little chance for fish to survive. 
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As part of the Environment Agency’s incident response to the pollution event, 
Fisheries Officers conducted a fish species carcass count from Monday 1st 
November through to Friday 5th November (Appendix 1). I was a member of 
the fisheries team conducting the carcass count during this period. It was 
during this carcass count that we found that a total of 17 fish species and a 
minimum of 10,000 fish were dead. Appendix 1 shows that a partial count was 
conducted and by extrapolating the percentage of bags counted the total fish 
number came to 6,990 fish. A maximum number is not obtainable due to 
factors such as how comprehensive the carcass collection was conducted, 
many fish would have been eaten by predators (herons, gulls and other 
animals) as well as dead fish potentially washed into the River Thames or 
sunken into river sediments before the carcasses could be collected. Hence 
the total number of fish carcasses has been estimated to a minimum of 
10,000 fish. The full list of all 17 species lost is as follows: chub, dace, roach, 
barbel, eel, gudgeon, bleak, pike, perch, common carp, common bream, 
tench, minnow, bullhead, stone loach, 3-spined stickleback and goldfish. 
 
Post-pollution fish survey comparison with historical fish survey records 
support evidence that at the survey locations large scale fish loss had 
occurred. The first set of fish surveys conducted on 17th November 2011 show 
a complete lack of all fish (both coarse and minor fish species) that would 
have normally been or expected to be present. The one or two fish that were 
found would likely have come from an upstream location outside of the 
polluted stretch of river. 
 
Further to this, the second set of fish surveys conducted on 12th August 2012 
provides supplementary evidence that a complete loss of all fish had 
occurred. However, it is encouraging that the minor fish species such as 
bullhead, minnow and stickleback have naturally re-colonised since 2011 from 
upstream sources. Bullheads are a species protected under the EU Habitats 
Directive and are a good indicator of favourable water quality, flow and habitat 
condition. Hence the discovery that they have re-colonised impacted stretches 
in 2012 indicates that favourable water quality conditions have returned. 
 
In summary, with the fish carcass count (minimum 10,000 dead fish) and post 
pollution fish surveys conducted (results tables1a to 3e) it is evident that a 
complete large scale loss and devastation of the entire fish population 
occurred through the 15km of river from the pollution discharge location. I also 
witnessed this during the time I was responding to the incident and observing 
dead fish throughout long reaches of the river. All fish species and sizes from 
fry to adult were completely wiped out during this fish kill incident. 
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Impact assessment summary 
 
To conclude the overall impact assessment points are as follows: 
 

 From source of pollution discharge downstream to the River Thames 
approximately 15km of river was impacted 

 

 Dissolved oxygen levels on the River Crane reached a low point of 
2.8% 

 

 Dissolved oxygen levels on the Duke of Northumberland’s River 
reached a low point of 2.5%. 

 

 Fish species can demonstrate signs of distress and die at dissolved 
oxygen levels below 50%. 
 

 As a general rule ammonia levels above 1mg/l will kill fish. 
 

 Ammonia levels on the River Crane downstream of the discharge point 
ranged between 6.69mg/l to 68.6mg/l. 
 

 The very low oxygen levels and excessively high ammonia levels that 
killed the fish population were due to the discharge. 

 

 A total of 17 different fish species were killed 
 

 Fish carcass count record and estimation show that a minimum of 
10,000 fish were killed. 

 

 Both coarse fish and minor fish species sustained a massive fish kill 
 

 All fish species from young fry to adult maturity were wiped out 
 

 This large scale fish kill was due to the quantity of sewage that entered 
the river system. 

 

 There is little or no remaining adult fish present within the 15km stretch 
of rivers to allow a relatively quick natural recovery of the fish 
population. This is due to very limited fish numbers upstream of the 
pollution point and very restricted connectivity with the River Thames 
downstream e.g. weirs, sluices and tidal gates. Thus, fish movement is 
highly limited from upstream or downstream sources to the impacted 
rivers to allow a good natural recovery. 
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5. Discussion and recommendations 
 
As it is evident that this pollution incident caused a massive large scale fish 
mortality of all fish species throughout the 15km stretch of river system; the 
following part of this document discusses and highlights some 
recommendations for the process of establishing a fish population. 
 
5.1. Restoring a fish population  
 
As can been seen from the survey results and the discussion from this, the 
entire fish population was wiped out throughout the 15km of river system on 
the River Crane and the Duke of Northumberland’s River (See Map 1). So 
there remain two potential options to consider for re-establishing the fish 
population that was lost. 
 
The first option is to leave the river to its own devices and allow any remaining 
fish to naturally repopulate the river system. This would always be a preferred 
option on a minor fish kill incident. However, this incident was major and 
affected such a long length of river. As can be seen from the fish survey 
results, the minor fish species such as minnows and sticklebacks have 
already begun this process from upstream sources beyond the pollution 
discharge point. However, this is very unlikely to be the case with the other 
coarse fish species that suffered the mortality. The post-pollution fish survey 
results indicate that through the impacted river stretch there remains 
insufficiently low numbers of mature fish left to begin a natural recovery within 
15km of river system. It is widely accepted that fish kills rarely affect the entire 
population within a given river system. Avoidance behaviour can result in a 
number of fish surviving through an incident whilst the presence of 
populations within unaffected backwaters and connecting rivers or streams 
can provide a source for recolonisation. However, as is the case with this 
pollution event, on such a long length of river that has been impacted 
avoidance behaviour is generally much more reduced. 
 
The question is, to whether these fish could establish from upstream sources 
similar to the minor fish species. The unfortunate situation with this pollution 
incident, where the discharge occurred in such close proximity to the upper 
reaches of the river system, that the coarse fish species would be in such low 
numbers for a sufficient breeding population to start the process throughout 
15km of river. From the discharge location, there is just approximately 2.5km 
of River Crane remaining to its starting location the confluence with the 
Yeading Brook, near Hayes Town. See figure 6 below. 
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Figure 6: Map showing the Yeading Brook confluence with the River Crane. © 

Crown Copyright and database right 2012 
 
This is also supported by the fish survey results at Cranford Park (tables 1a to 
1e) that is upstream of the pollution discharge location and that very few 
coarse fish are present. The other potential connectivity is with the Duke of 
Northumberland’s River, North Feltham. However, this has artificial structures 
at the confluence that greatly limits fish migration in the River Crane. See 
figure 7 below. 
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Figure 7: Map of the Duke of Northumberland’s River confluence with the 
River Crane. © Crown Copyright and database right 2012 
 
In addition, as can be seen in Appendix 2 it can take many years for some fish 
species to reach sexual maturity, and thus further prolonging the length of 
time for the population to recover. Using chub, bream and barbel as an 
example, newly spawned fish will take some time to become sexually mature 
as shown below: 
 
Chub  - males reaching sexual maturity between 3 or 4 years 
 - females reaching sexual maturity between 4 or 5 years 
 
Barbel - males reaching sexual maturity after 3 years 
 - females reaching sexual maturity after 5 years  
 
Bream- males and females reach sexual maturity between 4th and 6th year. 
 
Therefore this leads to a second option, highly recommended, of a fish 
restocking program to restore the population. As the minor fish species 
(minnow, bullhead, stone loach, and 3-spined stickleback) are already 
repopulating naturally throughout the impacted river stretch from upstream 
sources, there remains the coarse fish species to re-establish. Of the 17 
different fish species lost (appendix 1), the coarse fish remaining are: chub, 
dace, roach, barbel, eel, gudgeon, bleak, pike, perch, common bream, 
common carp and tench. 
 
However, common carp are not generally a common riverine fish species for 
faster flowing rivers and therefore can be excluded. The Environment Agency 
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does not allow carp to be introduced into rivers as the consenting authority to 
introduce fish under Section 30 of the Salmon and Freshwater Fisheries Act 
1975. Similarly, tench are primarily found in slow-flowing lowland rivers so 
may not be suitable for stocking into the River Crane or Duke of 
Northumberland’s River. As already mentioned, ornamental goldfish should 
not be stocked into rivers and they pose a high risk of fish disease to wild 
populations of native fish. Appendix three, details that some species are 
unsuitable to stock or difficult to stock due to availability. For example, non-
native goldfish or the nationally declining eel; which are not readily available 
for stocking. 
 
On this basis, it is recommended that a fish restocking strategy of suitable fish 
species and full range of sizes / maturity is formalised and agreed with local 
stakeholders and riparian landowners to work towards restoring the lost fish 
population and the species that it contained. Some work on this has already 
taken place by the Environment Agency to assist the start of this process 
(Appendix 3). A five year stocking strategy should be considered. 
 
However, the Environment Agency fish farm can only supply a limited number 
of the species and a size of 1+ year class. A 1+ fish is between its first and 
second birthday. The fish farm is able to provide chub, dace, roach, barbel 
and bream that are suitable for such river stocking. Therefore, the additional 
species of gudgeon, bleak, pike, perch would need to be obtained from 
alternative fish sources. 
 
On Wednesday 19th December 2012, just downstream of Baber Bridge, 
Staines Road, North Feltham (NGR TQ11437413) in my Environment Agency 
role I introduced 5,500 of these 1+ year class fish. See appendix 3 for 
individual species, numbers and sizes. 
 
It is recommended that any fish restocking strategy formally agreed should, as 
a basis, include all the fish to be restocked within appendix 3 in 2012 to 2015. 
As an extra option (if fish are available), additional species and sizes from 
other suitable sources or fish suppliers could be introduced to supplement 
this, to help further create and restore a breeding and sustainable fish 
population. The following species and size ranges that include adult sized fish 
could be considered: 
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Fish Species Size Range 

Chub 10cm to 45cm 

Dace 10cm to 25cm 

Roach 10cm to 40cm 

Barbel 10cm to 60cm 

Gudgeon 5cm to 15cm 

Bleak 5 cm to 15cm 

Pike 20cm to 100cm 

Perch 10cm to 30cm 

Common Bream 10cm to 25cm 

 
Table 5: Species and size ranges recommended for stocking; subject to 
availability and suitable habitat locations. 
 
The question remains to “what extent fish stocking should take place to 
restore the fish population to pre incident levels”? The stocking of 1+ juvenile 
fish as mentioned above is a good start. However, although 31,000 of these 
can be introduced to the river between 2012 to 2015, limited numbers will 
reach adulthood due to their survival rate. Factors that affect their survival rate 
include water quality, flow regime, suitable habitat, predation and natural 
diseases. 
 
Studies of the movements of hatchery-reared and wild coarse fish on the 
River Roding demonstrated good survival of stocked fish: up to 70% of the 
fish remained after a five month winter period with numerous high flow events. 
Movements of both wild and stocked fish were highly correlated with both flow 
and temperature, but varied between years. Generally, newly-stocked fish 
moved greater distances than wild fish and these movements were less 
clearly linked to the locations of favourable habitat. The movements 
diminished over time, suggesting an initial post-stocking exploratory phase 
followed by increasing site fidelity. This exploratory phase may bring greater 
danger of predation and displacement, and may explain the poor persistence 
of stocked fish observed in other studies (Bolland et al, 2008). 
 
Figure 8 shows the estimated combined percentage species contribution to 
fish density in the River Crane between 2000 and 2010. This is based on fish 
density calculations generated by the Environment Agency national fish 
population database. The data used is shown in appendix four to seven (for 
each of the fish survey sites). It shows the percentage of fish species by 
density in the River Crane prior to the pollution of 2011. It could be fair to say 
that any fish stocking should seek to recreate these figures in the new fish 
population. In practice, it is unreasonable to attempt to recreate a fish 
population as accurately. 
 
Therefore, the recommendation for the fish stocking strategy is to kick start 
the system with lower level stocking to augment natural recolonisation and to 
help the system regenerate semi-naturally (Barnard et al, 2002). Additional 
larger adult fish in low numbers from alternative sources (if available) to assist 
the semi-natural regeneration, could also be considered. The lower level 
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stocking to kick start the system can be with fish from the Environment 
Agency, Calverton Fish Farm. 
 
It is worth noting that between 2011 and 2012 under the Water Framework 
Directive, the classification for fish was considered poor to moderate. More 
information on the Water Framework Directive can be found in appendix 8. 
 
Stocking of fish to any inland water is subject to written consent from the 
Environment Agency under Section 30 of the Salmon and Freshwater 
Fisheries Act 1975. 
 

 
Figure 8: Estimated combined percentage species contribution to fish density 
in the River Crane between 2000 and 2010. 
 
 
 
 
5.2. Fisheries habitat improvement 
 
As highlighted in section 5.1 it will take some years for the fish population to 
recover even with a stocking program taking place. This is further highlighted 
in appendix two, illustrating the age at which some fish species reach sexual 
maturity. There are two further recommendations that alongside a fish 
stocking programme will greatly assist in speeding up the fish population 
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recovery and benefit the river environment. This section will discuss fisheries 
habitat improvements. 
 
The fish species present in running waters are influenced by natural 
migration, transfer by animals or transfers by man. The number of fish present 
and their size are determined by the physical, biological and chemical 
conditions of the fishery. Whilst it is important to stock waters with the species 
that are capable of flourishing in them, it is also possible to alter or improve 
the habitat to create better conditions for the fish (Templeton, 1995). 
 
The aim of fisheries improvement should always promote sustainable fish 
populations by specifically improving fish density, species diversity and 
abundance. This also serves to enhance the quality of the river corridors 
aesthetic, amenity and conservation value for the benefit of wildlife and 
people. Below I discuss some general principle options for fisheries 
improvements that could be investigated on the River Crane and Duke of 
Northumberland’s River for their feasibility and possible implementation to 
speed up the fish population recovery. 
 
 
5.2.1. In-channel habitat improvements 
 
Partial dredging is the removal or partial removal of deposited sediments. It is 
also often referred to as desilting; as silt is the most common sediment that is 
removed. Partial dredging can increase habitat diversity and can be 
undertaken with river narrowing. On sections of river where silt sediment 
removal could be undertaken; partial dredging minimises channel disturbance 
and has the overall benefit of creating greater self cleansing river velocities 
and naturally leads to habitat diversity whilst maintaining parts of existing 
environment intact. 
 
Many river channels in Britain are too wide to enable normal fluvial processes 
(which transport and deposit sediments) to maintain a variety of in-channel 
and edge habitat features. Extensive re-sectioning in the past and reduction in 
summer flows caused by excessive groundwater abstraction can produce 
anything between deep wide silt traps to very wide, shallow reaches with a 
trickle of flow (RSPB et al, 1994). Narrowing over-wide channels assists in 
restoring self cleansing flows, which improves fish habitat and reduces the 
long term requirement of river maintenance. It is important though to retain the 
river water level. An alternative to just narrowing an over-wide section of river 
could be to install a shoal or island on a wide, slow flowing channel as they 
increase river velocity and help create silt free channels. 
 
Pools and riffles with gravel substrate can also be created at appropriate river 
locations and have a significant ecological benefit. They provide the 
necessary substrate for riffle spawning fish and benefit plants and 
invertebrates. 
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Gravel reinstatement in rivers can help deliver objectives of the Water 
Framework Directive by: 

 Allowing the development of sediment-related features which occur 
naturally in alluvial channels. The presence of such features is 
important in providing a range of flow velocities, flow depths and 
substrates and hence a diversity of habitats within a channel. Selection 
of substrate of a suitable grain size distribution is therefore important to 
ensure that it is suitable for the types of communities that are present 
in the river. 

 Assisting the recovery of more natural channel morphology and provide 
more diverse bed conditions and habitats upon which macrophytes, 
invertebrates and fish depend. 

 Improving water quality status, for example, through the oxygenation of 
water over riffles and the reducing the re-suspension of fine sediments 
that can cause turbidity and spread of sediment-bound contaminants 
downstream. 

Source: Environment Agency, Water Framework Directive Website pages. 

 
5.2.2 Backwater and bay creation 
 
It is widely accepted that rivers have been over-engineered in the past and 
many meanders and secondary channels have historically been lost due to 
channelisation. Backwaters create valuable refuge habitat for fish during 
pollution incidents and periods of high flows. Creation of backwaters, both 
pool and continuously flowing, should be considered to improve habitat for a 
range of species including dace, chub, barbel and pike. 
 
Creation of bays would provide slow flowing refuges for fish fry as well as 
adding valuable conservation habitat. They add significantly to the range of 
habitats in the river and will increase the diversity and abundance of plants 
and animals that the river can support. The presence of additional plants and 
animals may also significantly enhance the spawning and rearing potential of 
fish, such as roach and bream, which require slower waters with abundant 
weeds (RSPB et al, 1994). 
 
Suitable locations on the both the River Crane and Duke of Northumberland’s 
River should be investigated for the creation of backwater and bay habitat for 
the benefit of fish populations and other wildlife. 
 
5.2.3 Marginal aquatic vegetation habitat creation 
 
Marginal aquatic vegetation habitat with suitable local plant species has great 
value on rivers. Not only is it visually attractive; it also provides shelter habitat 
for fish fry to develop, and provides river bank protection. In addition, it can 
also provide a buffer zone which partially traps sediments and break down 
pollutants before they reach the watercourse (RSPB et al, 1994). On the River 
Crane, particularly where it has been over widened, creation of marginal 
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habitat would be a great benefit in providing cover for fish fry to establish and 
grow on. Due to many locations being over widened marginal habitat will also 
assist in narrowing the channel and help create self-cleansing flows by 
increasing flow velocity. On most rivers there is usually the room to at least 
establish good marginal habitat on at least one side of the river bank. 
 
Suitable locations on the both the River Crane and Duke of Northumberland’s 
River should be investigated for the creation of marginal aquatic vegetation 
habitat for the benefit of fish populations and other wildlife. 
 

Good practice management of aquatic vegetation can help deliver objectives 
of the Water Framework Directive by: 

 Preventing dominant species from out-competing other species, 
thereby increasing plant diversity and habitat diversity. 

 Encouraging the development of native plant assemblage which 
provides more suitable habitat for native invertebrates. 

 Improving water quality by increasing the buffer between land and 
channel, allowing sensitive species of macrophytes and invertebrates 
to survive. 

 Providing fish with shelter and spawning habitat, through the creation 
of diverse and well structured marginal vegetation. 

 Reducing bank erosion through the stabilising effect of the root 
structure and protecting the channel from the direct force of flow by 
plant biomass. Marginal vegetation can encourage the deposition of 
sediments and the formation of side bars which can help to restore the 
natural functioning of the channel (provided excessive sedimentation is 
not an issue). Such processes increase channel and flow diversity, 
giving rise to greater habitat and species diversity. 

 Allowing light to reach the channel (i.e. through selective tree thinning), 
improving macrophyte growth and providing quality habitat for 
invertebrates and fish spawning. 

 Ensuring marginal vegetation is retained during silt removal, providing 
good macrophyte habitat suitable for invertebrates and fish spawning. 

 Preventing deoxygenation during die-back which can lead to fish and 
invertebrate mortality. Control also prevents dominance of single 
species and increases macrophyte diversity leading in turn to 
increased invertebrate diversity. 

 

Good practice management can also have a number of other benefits. For 
example, by restoring channels to a more natural, self cleansing condition, the 
need for management activities such as dredging or weed cutting can be 
reduced in the longer term. There is therefore an economic benefit to using 
sensitive management techniques. In addition, any benefits to wildlife are very 
often translated into increased public enjoyment of the area, conferring an 
amenity benefit to the works. 
 
Source: Environment Agency, Water Framework Directive website pages. 
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5.3. Fish migration and easement 
 

For many fish, migration is essential to the survival of the species. Many fish 
species migrate upstream and downstream during their life cycle seeking a 
variety of aquatic habitats for spawning, rearing young and hiding. Although 
these migrations may only be over a few kilometres, they can be important for 
the long-term survival of the species and maintaining a fish population in a 
watercourse. For example, chub have been known to migrate repeatedly up to 
13km for spawning migration and similarly dace between 3.5km to 14km for 
the same purpose (Lucas et al, 1998) 

It is widely acknowledged that structures on rivers such as weirs and sluices 
can have a detrimental impact on the ability of fish to migrate within a river 
system. I have looked at the number of such structures throughout the 
impacted stretch of rivers and have found that the River Crane has 32 
structures and the Duke of Northumberland’s River has 2 structures. Figure 9 
highlights the structures approximate locations. 
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Figure 9: Map of River Crane & Duke of Northumberland’s River structure 
locations. © Crown Copyright and database right 2012. 
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The success of fish to pass through such structures will be affected by many 
factors including: 

 the species of fish: some fish are stronger swimmers or more adept 
"leapers" than others;  

 the size of the fish: large fish can generally swim faster than smaller 
fish but larger fish require a greater depth of water;  

 the condition of the fish: fish with spawn are likely to be less agile than 
immature fish;  

 velocity, depth and turbulence of the flow. 

Many structures on the impacted stretches are currently impassable to fish in 
my own opinion. This is further supported by Pecorelli, and Gollock, 2012, 
looking specifically at eel passage in both rivers. As demonstrated the ability 
for fish to migrate is highly important for their life cycle and survival of their 
population. Therefore, it would be highly beneficial for the speedy recovery of 
the fish population if they could migrate as freely as possible. To achieve this, 
ideally redundant structures should be removed which would always be a 
preferred first option. But not all structures can be removed due to other 
factors such as flood defence reasons. Therefore, a feasibility study of each 
structure is recommended to confirm efficiency for fish to pass them. The 
feasibility study should also include which structures could be removed, 
adapted to ease fish migration or for the possibility of a fish pass to be 
installed on each structure. 

The free passage of migratory fish is a key requirement of the Water 
Framework Directive, and is being used as an indicator for assessing whether 
water bodies are meeting Good Ecological Potential or Status. Initial 
assessments suggest that many waters throughout the UK are at risk of failing 
to achieve Good Ecological Potential as a result of barriers to fish migration. 
Well designed fish passes can help deliver objectives of the Water Framework 
Directive, by: 

 Ensuring that fish can move freely between the river and coastal 
waters in order to access breeding, nursery of feeding grounds. 

 Allowing passage of other mobile aquatic species, such as 
invertebrates and plankton. 

Fish passes can provide a range of other benefits in addition to those 
associated to fish passage. Certain types of fish pass can also contribute to 
sediment transport. They can also assist with nutrient transport and 
oxygenation if the fish pass is associated to an impoundment structure. 

If as many fish species as possible could have greater ability to migrate on the 
River Crane and Duke of Northumberland’s River, then the recovery of the 
fish population would be quicker. In addition, this would benefit the river’s fish 
population immensely for future generations. 
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5.4 Summary of recommendations for recovery of the fish population 
 
To conclude the below points are recommended to assist a full recovery of the 
fish population in the River Crane and the Duke of Northumberland’s River: 
 

1. There is no requirement to re-introduce the minor fish species 
(minnow, bullhead, stickleback, stone loach) as these species are 
naturally re-colonising. 

2. Goldfish, other non native fish and common carp are not appropriate 
for stocking into a wild system such as a river. 

3. A fish stocking strategy should be agreed, but in line with a semi 
natural population recovery as suggested. The strategy should include 
the fish species that were lost: chub, dace, roach, barbel, gudgeon, 
bleak, pike, perch, and common bream, subject to species availability. 

4. The minimum number of fish to be re-stocked should include the fish 
supplied from the Environment Agency Calverton fish farm as listed in 
appendix 3. 

5. Supplementary larger fish and additional species may be able to be 
sourced from other fish suppliers to provide more diverse fish 
population and population size dynamic. 

6. A fish stocking strategy spanning a minimum of four or five years would 
gradually create a natural distribution balance of age classes of each 
species. This will also avoid stocking too high a density of fish which 
could be the case with stocking all fish in one or two attempts, avoiding 
any fish welfare issues or impact on recovering invertebrate 
populations.  

7. Due to the decline in eel and elver populations in the UK there is 
unlikely to be sufficient opportunity to source these. However, if an 
opportunity arises to introduce glass eels (young eels) then it would be 
appropriate to stock these into the River Crane and Duke of 
Northumberland’s River to re-establish an eel population.  

8. A fish population monitoring survey programme of the impacted rivers 
should be conducted annually; with the results available to the 
Environment Agency and other stakeholders. 

9. In-channel habitat improvements for the benefit of fish populations 
should be investigated and reported to the Environment Agency and 
stakeholders. This should include solutions and locations that may 
include partial dredging, narrowing of the river, shoal / island creation, 
and pool and riffle creation by gravel re-instatement. 

10. Based on the findings of the in-channel habitat improvements report a 
number of improvement recommendations could take place to benefit 
the recovering fish population, in collaboration with the Environment 
Agency, riparian landowners and local stakeholders 

11. Locations on the River Crane and Duke of Northumberland’s River 
should be investigated and reported to the Environment Agency and 
stakeholders for the creation of backwater and bay habitat for the 
benefit of fish populations and other wildlife. 

12. In the event of back water or bay locations being identified as suitable 
these improvements could be conducted in collaboration with the 
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Environment Agency, riparian landowners and local stakeholders to 
assist the speed of recovery of the fish population. 

13. Suitable locations on the both the River Crane and Duke of 
Northumberland’s River should be investigated and reported to the 
Environment Agency and stakeholders for the creation of marginal 
aquatic vegetation habitat for the benefit of fish populations and other 
wildlife. 

14. Locations identified for the creation of beneficial marginal aquatic 
vegetation habitat could be undertaken in collaboration with riparian 
landowners, local stakeholders and the Environment Agency to further 
speed the rivers recovery and help secure a sustainable fish population 
for the future. 

15. A feasibility report on all structures within both rivers should commence 
as these may be having an impact on a range of fish species ability to 
migrate freely to spawning grounds or preferred habitat. 

16. Based on a feasibility report on the structures within both rivers for fish 
migration; a number of fish easement or fish passage projects could 
commence on these structures. These options may include removal of 
redundant structures such as sluices / weirs or the installation of fish 
passes on existing structures to assist the migration of a range of fish 
species both up and down stream. 

17. Any fish stocking, other habitat works, fish migration easement / fish 
pass or proposed changes to the morphology of the river should 
always be conducted in consultation with local stakeholders, riparian 
landowners, and the Environment Agency to promote partnership 
working and consultation with local community groups. 
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Appendix 1: Fish Carcass Data – one third count of carcasses collected 
Compiled by Phil Belfield, Technical Specialist – Fisheries 
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Appendix 2: Fish species and their sexual maturity 
 

Fish 
Species 

Latin name Sexual maturity age range 

Chub Leuciscus 
cephalus 

Males between 3 or 4 years 

  Females between 4 or 5 years 

   

Dace Leuciscus 
leuciscus 

Males at about 2 years 

  Females at 3 years 

   

Barbel Barbus barbus Males after 3 years 

  Females after 5 years 

   

Roach Rutilus rutilus Males can reach maturity in their 2nd year 
but usually after 3 years 

  Females at 4 years 

   

Gudgeon Gobio gobio Males at 2 to 3 years 

  Females also at 2 to 3 years 

   

Perch Perca fluviatilis Males after 2 years 

  Females after 4 years 

   

Pike Esox lucius Males mature in 2 to 3 years 

  Females also mature in 2 to 3 years 

   

Common 
Bream 

Abramis brama Males between 4th and 6th year 

  Females also between 4th and 6th year 

 
Source: Davies et al (2004) 
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Appendix 3: Environment Agency Document- Fish Restocking Strategy 
 
Below is a copy of an Environment Agency document that I compiled for the 
Crane Valley Partnership for an initial fish stocking strategy. Its content spans 
from this page up to and including page 50. 
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Appendix Four: Cranford Park Fish Density 
 

Carle & Strub MWL [Quantitative] Population Estimates    

  2010   2005 2000   

Species Nos / Are S Error C Limits (+/-) Nos / Are Nos / Are Total Mean 

Chub      0.136 1.747 1.883 0.627667 

Dace         1.863 1.863 0.621 

Roach  1.833 0 0 0.272 8.384 10.489 3.496333 

Gudgeon  3.833 0.036232 0.071015 1.635 1.514 6.982 2.327333 

Perch  0.167 0 0  0.349 0.516 0.172 

Total 5.833 0.036232 0.071015 41.553 13.857 61.243 20.41433 

 
Carle & Strub MWL [Quantitative] Population 
Estimates 

  2005   

Species Nos / Are S Error C Limits (+/-) 

Chub  0.136 0.099973 0.195947 

Roach  0.272 0.052364 0.102634 

Gudgeon  1.635 0.048429 0.094921 

Total 41.553 2.113008 4.141496 

 
Carle & Strub MWL [Quantitative] Population 
Estimates 

     

Species Nos / Are S Error C Limits (+/-) 

Chub 1.747 0.263396 0.516257 

Dace  1.863 0.065094 0.127585 

Roach  8.384 0.903483 1.770826 

Gudgeon 1.514 0.073863 0.144772 

Perch  0.349 0.086792 0.170113 

Total 13.857 0.950203 1.862397 
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Fig 11: Estimated percentage species contribution to fish density at  
Cranford Park 2005 
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Fig 10: Estimated percentage species contribution to fish density at  
Cranford Park 2000 
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Fig 13: Estimated mean percentage species contribution to fish  
density at Cranford park based on data from 2000, 2005 and  

2010 combined 
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Fig 12: Estimated percentage species contribution to fish density at  
Cranford Park 2010 
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Appendix Five: Hounslow Heath Fish Density 
 

Carle & Strub MWL [Quantitative] Population Estimates   

  2010   2005   

Species 
Nos / 
Are S Error C Limits (+/-) 

Nos / 
Are Total Mean 

Chub 3.286 0.031056 0.06087 0.975 4.261 2.1305 

Dace 5.143 0.050195 0.098382 3.484 8.627 4.3135 

Tench  0.286 0.142857 0.28  0.286 0.143 

European eel 0.143 0 0 0.139 0.282 0.141 

Gudgeon  0.857 0.150585 0.295146 1.533 2.39 1.195 

Total 9.714 0.215796 0.42296 8.501 18.215 9.1075 

 
Carle & Strub MWL [Quantitative] Population 
Estimates 

  2005   

Species 
Nos / 
Are S Error 

C Limits (+/-
) 

Chub  0.975 0.121109 0.237374 

Dace  3.484 1.470646 2.882467 
European 
eel  0.139 0 0 

Gudgeon  1.533 0.715784 1.402937 

Total 8.501 1.749225 3.42848 

 

 

Fig 14: Estimated percentage species contribution to fish density at  
Hounslow Heath 2005 
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Fig 16: Estimated mean percentage species contribution to fish  
density at Hounslow Heath based on data from 2005 and 2010  

combined 
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Fig 15: Estimated percentage species contribution to fish density at  
Hounslow Heath 2010 
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Appendix Six: Crane Park Fish Density 
 

Carle & Strub MWL [Quantitative] Population 
Estimates     

  2010     2005   

Species Nos / Are S Error 
C Limits 

(+/-)    

Barbel  0.143 0 0 0.286 0 0 

Chub  10.429 0.221082 0.433321 16.429 0.842396 1.651097 

Dace  2.429 0.007812 0.015311 0.286 0 0 

Bleak  6.714 2.928613 5.740082 2.143 0.549265 1.07656 

Roach  5 0.104545 0.204908 2.429 0.17359 0.340237 

European eel  0.429 0.181568 0.355874 1.429 0.159064 0.311765 

Gudgeon 5.143 0.781748 1.532226 6.857 1.685776 3.304122 

Perch  0.143 0.28955 0.567517    

Total 73.286 13.282515 26.033729 38.143 2.559671 5.016956 

 

     

2000   Total Mean 

     

0.205 0.031404 0.061551 0.634 0.211333 

3.59 0.219499 0.430219 30.448 10.14933 

1.59 0.094283 0.184795 4.305 1.435 

0.103 0 0 8.96 2.986667 

1.897 1.108408 2.17248 9.326 3.108667 

0.051 0 0 1.909 0.636333 

4.051 0.278419 0.545702 16.051 5.350333 

   0.143 0.047667 

11.487 1.167965 2.289211   

 
Carle & Strub MWL [Quantitative] Population 
Estimates  

    2005   

Species 
Nos / 
Are S Error 

C Limits 
(+/-) 

Barbel [Barbus barbus] 0.286 0 0 

Chub [Leuciscus cephalus] 16.429 0.842396 1.651097 

Dace [Leuciscus leuciscus] 0.286 0 0 

Bleak [Alburnus alburnus] 2.143 0.549265 1.07656 

Roach [Rutilus rutilus] 2.429 0.17359 0.340237 

European eel [Anguilla anguilla] 1.429 0.159064 0.311765 

Gudgeon [Gobio gobio] 6.857 1.685776 3.304122 

Total 38.143 2.559671 5.016956 
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Carle & Strub MWL [Quantitative] Population 
Estimates  

    2000   

Species 
Nos / 
Are S Error 

C Limits 
(+/-) 

Barbel [Barbus barbus] 0.205 0.031404 0.061551 

Chub [Leuciscus cephalus] 3.59 0.219499 0.430219 

Dace [Leuciscus leuciscus] 1.59 0.094283 0.184795 

Bleak [Alburnus alburnus] 0.103 0 0 

Roach [Rutilus rutilus] 1.897 1.108408 2.17248 

European eel [Anguilla anguilla] 0.051 0 0 

Gudgeon [Gobio gobio] 4.051 0.278419 0.545702 

Total 11.487 1.167965 2.289211 

 

 
 
 
 
 
 
 

Fig 17: Estimated percentage species contribution to fish density at  
Crane Park 2000 
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Fig 18: Estimated percentage species contribution to fish density at  
Crane Park 2005 
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 Fig 19: Estimated percentage species contribution to fish density at  
Crane Park 2010 
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Fig 20: Estimated mean percentage contribution of species to fish  
density at Crane Park based on data from 2000, 2005 and 2010  

combined 
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Appendix Seven: Combined River Crane estimated species contribution 
to fish density, based on combined fish survey data between 2000 to 
2010 
 

 Crane Park  Cranford Park  

 2010 2005 2000 2010 2005 2000 

Barbel  0.143 0.286 0.205       

Chub  10.429 16.429 3.59   0.136 1.747 

Dace  2.429 0.286 1.59     1.863 

Bleak  6.714 2.143 0.103       

Roach  5 2.429 1.897 1.833 0.272 8.384 

European 
eel  0.429 1.429 0.051       

Gudgeon 5.143 6.857 4.051 3.833 1.635 1.514 

Perch  0.143     0.167   0.349 

Tench             

Hounslow Heath   

2010 2005 Total Mean 

    0.634 0.07925 

3.286 0.975 36.592 4.574 

5.143 3.484 14.795 1.849375 

    8.96 1.12 

    19.815 2.476875 

0.143 0.139 2.191 0.273875 

0.857 1.533 25.423 3.177875 

    0.659 0.082375 

0.286   0.286 0.03575 

 
Figure 8 on page 31, shows the above data of estimated percentage species 
contribution to fish density in the River Crane, based on combined data from 
surveys undertaken at Crane Park, Cranford Park and Hounslow Heath 
between 2000 and 2010 
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Appendix Eight: The Water Framework Directive 
 
Source: Environment Agency website 
 
About the Water Framework Directive 
 
The purpose of the Water Framework Directive is to establish a framework for 
the protection of inland surface waters, estuaries, coastal waters and 
groundwater. The framework for delivering the Directive is through River 
Basin Management Planning.  The UK has been split into several River Basin 
Districts (RBDs). Each River Basin District has been characterised into 
smaller management units known as Water Bodies. The surface Water 
Bodies may be rivers, lakes, estuary or coastal. 
 
 
It is recognised in the Directive that physical alterations support the socio-
economic use of a water body for a particular purpose (for example, water 
storage, flood defence or navigation). In this case the water body may be 
designated as a Heavily Modified water body (HMWB). Artificial Water Bodies 
(AWBs) are those Water Bodies which have been constructed for a specific 
use (for example, a reservoir). Any of the surface water body types (rivers, 
coastal, lake or transitional) can be designated as Heavily Modified or 
Artificial. AWBs and HMWBs are subject to alternative environmental 
objective than ordinary Water Bodies hence they have been clearly identified 
in each RBD and will be classified differently. The River Crane and the Duke 
of Northumberland’s River are classed as Heavily Modified Water Bodies. 
 
The achievement of the Environmental Objectives is dependent upon the 
current Ecological Status or Ecological Potential (for HMWBs and AWBs) of 
the water body. 
 
Ecological Status 
 
Ecological Status is classified in all Water Bodies, expressed in terms of five 
classes (high, good, moderate, poor or bad). These classes are established 
on the basis of specific criteria and boundaries defined against biological, 
physico-chemical and hydromorphological elements. Biological assessment 
uses numeric measures of communities of plants and animals (for example, 
fish and rooted plants). Physico-chemical assessment looks at elements such 
as temperature and the level of nutrients, which support the biology. 
Hydromorphological quality looks at water flow, sediment composition and 
movement, continuity (in rivers) and the structure of physical habitat. 
The overall Ecological Status of a water body is determined by whichever of 
these assessments is the poorer. For example, a water body might pass 
‘Good Status’ for chemical and physico-chemical assessments, but be 
classed as ‘Moderate Status’ for the biological assessment: In this case it 
would be classed overall as ‘Moderate Ecological Status’. To achieve the 
overall aim of good surface water status, the Directive requires that surface 
waters be of at least Good Ecological Status and Good Chemical Status. To 
achieve High Status, the Directive requires that the hydromorphological 
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Quality Elements are also in place. For lower classes, although 
hydromorphological quality is not explicitly required, it is a supporting element 
of the biological and in some cases physico-chemical status and must 
therefore be taken into account. 
 
Ecological Potential 
 
For HMWBs and AWBs, a separate classification process applies because 
these water bodies cannot reach good ecological status due to socio-
economic uses. We identify whether a HMWB or AWB meets its Ecological 
Potential or not by: 
 

 Identifying the impacts affecting the water body. 

 Identifying the mitigation measures necessary to ensure the 
hydromorphological characteristics of a water body are consistent with 
Good or Maximum Ecological Potential; and 

 Assessing whether those measures have been taken 
 
 
Where all applicable mitigation measures have already been taken or 
screened out, the water body can be classified as Good Ecological Potential 
or better. Where one or more applicable mitigation measure(s) remains to be 
taken, the water body will be classified as Moderate Ecological Potential 
(MEP) or worse. This will then be combined with the outcomes from other 
assessments to give an overall classification. 


