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1. Introduction 

 

Hexham Community Partnership (HCP) propose to develop an Archimedes hydro power 

scheme at Hexham Bridge on the River Tyne near Newcastle. The scheme would include a 

new fish pass built alongside the Archimedes with a co-located fish pass entrance and turbine 

outflow. To assess the efficiency of the fish pass, a monitoring regime is recommended to 

establish if there is any delay to upstream or downstream migration.  

 

1) Monitoring of upstream migration of adult salmon to assess efficiency of fish passes 

and delay at tail-race 

2) Monitoring of behaviour and delay of smolts and kelts approaching the turbine intake 

 

2. Monitoring of upstream migration-specific details of proposed monitoring 

It is critical to confirm that upstream migrating salmonids are not delayed or prevented from 

moving upstream by the hydropower scheme. A suite of underwater cameras and possibly a  

DIDSON acoustic fish counter will be used to monitor and assess fish movements at the site 

and ascertain whether there are any delays to upstream migration. The locations of the 

various monitoring equipment at the site will be as follows: 

 

- A DIDSON positioned downstream of the turbine outflow and fish pass entrance. 

This will be situated at the point where the beam from the DIDSON will provide the 

best coverage of the river channel. The majority of fish moving upstream will then be 

detected by the DIDSON 

- Suite of four cameras at the turbine outflow. These will provide visual coverage of the 

whole area below the turbine.  

- Two cameras at the fish pass entrance. 

- Two cameras at the fish pass exit.  

 

Using the monitoring equipment detailed above, it would be possible to record the 

movements of fish migrating upstream through the region immediately downstream of the 

turbine outflow and fish pass. These would then be detected as they either move upstream 

into the Larinier fish pass, or remain in the turbine outflow region.  

 

Timing of monitoring work 

The monitoring work must be conducted on an annual basis, following installation of the 

turbine. Assuming that the turbine is installed and the fish pass built over the summer months 

2013, it is proposed that the monitoring is conducted over the period of September – October 

2013 and again in September - October 2014.  

 



Fishtek Consulting. 1 Shinners Bridge, Webbers Way, Dartington, Devon. TQ96JY 

                           Tel 01803866680. www.fishstek-consulting.co.uk      

It is important to collect enough data to provide a statistically robust assessment of the 

proportions of fish delayed over a representative range of river and turbine flows. The typical 

flow range over the September to October period will usually encompass periods of low to 

high flows and therefore it is likely that over a 2 year monitoring regime, a range of flow 

events would be captured.  

 

Upstream migration in relation to turbine function 

It is important to consider the propensity of fish to naturally delay at the site. Currently the 

fish pass is sub-optimal and likely delays the upstream movement of fish, particularly at 

lower flows. However, even once the new fish pass is installed, fish may wait downstream of 

the weir and in the turbine outflow, not due to a specific physical delay caused by the turbine 

itself, but because the hydraulic conditions in this area create a place that fish use for resting 

during their upstream migration.  

 

If this area is used in such a manner, it may appear that fish delay due to the presence of the 

turbine, whereas they are actually delaying at a natural holding spot. It is therefore 

recommended that the work detailed above is conducted when the turbine is both running and 

switched off.  

 

Most of the work will be conducted with the turbine running, however comparison periods 

will be created by switching off for short periods. It is recommended that this is done for 10 

days during the total monitoring period, with these days distributed throughout the 

monitoring period and ideally targeted at a range of representative river and turbine flows. 

The delays during these ‘turbine-off’ days will then be compared to the delays during the rest 

of the monitoring period.  
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3. Monitoring of behaviour and delay of smolts and kelts approaching the turbine 

intake 

 

Smolt monitoring 

- Bespoke fyke nets with soft mesh and a large flow capacity will be positioned both in 

the turbine outflow channel and at the bottom of the Larinier fish pass. 

- At the downstream end of both fish pass and screw turbine, smolts will be captured 

and assessed visually for damage.  

- In stream cameras fixed at the intake area of the hydro turbine will be used to assess 

smolt behaviour and potential delay at the intake. 

 

 

Timing of smolt monitoring 

The monitoring of smolt movements should be conducted during the smolt migration period, 

which peaks in May. Ideally, the proposed monitoring for smolts should be conducted for 10 

days in May 2014, with these days specifically targeted to cover a wide flow range. 

 

Smolts primarily move downstream at night and so it is recommended that the fyke nets are 

deployed each evening and then the smolts checked the following morning. It is critical that 

the collecting boxes of the fyke nets are set in areas where the water velocity is not excessive 

and ideally is less than 0.5 m/s. Work at the River Dart Country Park found that a fyke net 

placed in an area of high velocity water results in the smolts being pressed into the fyke net 

mesh, which results in them being damaged and losing scales.  

 

Kelt monitoring 

Kelts moving downstream would be monitored at the intake area of the turbine, using a suite 

of 4 underwater cameras positioned upstream of the trash rack above the Archimedean screw 

and also in the forebay area.   

 

Kelts moving downstream into this area will be recorded on the cameras and this data then 

subsequently analysed to examine the delay suffered by kelts moving downstream, as well as 

any impingement of fish on the trash rack.  

 

Timing of kelt monitoring 

Kelts typically move downstream in the early spring and thus this part of the monitoring 

proposal would be conducted in February/March of 2014.  

 

 

 


