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GLOSSARY 
 
Original apron The original apron

submerged under the river flow. The 
the bridge in 1795
recent years. The extent of this is illustrated in Figure 4.1

 
Apron extension The apron 

in the 1960’s. This is positioned approximately 900mm lower than the
apron. The extent of this is illustrated in Figure 4.1

 
Triangular apron The triangular apron

is located on the southern bank to the east of the bridge. At the site of the proposed 
turbine structure.

 
New apron The new 

extent of this is illustrated in Figure 4.1
 
Weir Weir is used to describe the whole of the bridge apron structure. This includes both 

original apron
 
New weir The new 

of the new weir
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original apron is the flat structure under the bridge which is permanently 
bmerged under the river flow. The original apron is the

the bridge in 1795 and includes the additional concrete placed over the top in more 
recent years. The extent of this is illustrated in Figure 4.1

apron extension is the downstream extension of the 
in the 1960’s. This is positioned approximately 900mm lower than the

The extent of this is illustrated in Figure 4.1a. 

triangular apron is the existing area of concrete apron
is located on the southern bank to the east of the bridge. At the site of the proposed 
turbine structure. 

ew apron is the apron structure proposed as part of the Hydro scheme. The 
nt of this is illustrated in Figure 4.1a.  

is used to describe the whole of the bridge apron structure. This includes both 
original apron and apron extension. 

ew weir is the leading edge of the raised section of 
new weir is shown in Figure 4.1a. 
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flat structure under the bridge which is permanently 
e section constructed with 

additional concrete placed over the top in more 
recent years. The extent of this is illustrated in Figure 4.1a. 

he downstream extension of the original apron constructed 
in the 1960’s. This is positioned approximately 900mm lower than the original 

area of concrete apron, triangular in shape, that 
is located on the southern bank to the east of the bridge. At the site of the proposed 

apron structure proposed as part of the Hydro scheme. The 

is used to describe the whole of the bridge apron structure. This includes both 

is the leading edge of the raised section of new apron. The Position 
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Executive Summary

This report describes the detailed design of the Hexham Hydro scheme. The detailed design develops the 

preferred option from the Hexham Hydro Detailed Feasibility Study prepared by Cu

The proposed hydro scheme captures flow through the southern three arches of Hexham Bridge

this through an Archimedes screw turbine co

generated is 602MWh.  

The report describes the detailed design of the scheme going through the hydrology; ground conditions; 

engineering design; architecture; fisheries and environmental aspects; licences, permits and consents; cost 

plan; operational requirements and, finally, the risk 

Substantial detailed design work has been undertaken and a revised construction cost for the scheme 

determined. The construction cost including a contingency and risk allowance is £2,136,000, excluding 

VAT. Based on the financial analysis of the sche

£137,000. The IRR at 40 years is 

scheme to be economically viable alternative sources of funding are likely to be needed.

The evaluation of the scheme against the objectives was undertaken at the detailed feasibility stage. 

Through the work on the detailed design it is considered that the objectives 

environmental issues remain met by the proposed sch

the revised construction cost, operational cost and income, the scheme may not meet 

‘to utilise the resulting income to secure long

the Hexham Community Partnership’

evaluation of methods to raise finance and contributions from other sources

Along with the financial issues, two other key elements need to be taken forward and these are the 

preparation of a formal Environmental Impact Assessment

and two or three dimensional hydraulic modelling in the area around the Hexham Bridge.
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Summary 

This report describes the detailed design of the Hexham Hydro scheme. The detailed design develops the 

preferred option from the Hexham Hydro Detailed Feasibility Study prepared by Cu

The proposed hydro scheme captures flow through the southern three arches of Hexham Bridge

this through an Archimedes screw turbine co-located with a new fish pass. The estimated 

t describes the detailed design of the scheme going through the hydrology; ground conditions; 

engineering design; architecture; fisheries and environmental aspects; licences, permits and consents; cost 

plan; operational requirements and, finally, the risk plan. 

Substantial detailed design work has been undertaken and a revised construction cost for the scheme 

determined. The construction cost including a contingency and risk allowance is £2,136,000, excluding 

Based on the financial analysis of the scheme, the NPV at 40 years, with a 7% discount rate, is

. The IRR at 40 years is 7.6%. The scheme shows a negative cash flow in the early years. For 

scheme to be economically viable alternative sources of funding are likely to be needed.

uation of the scheme against the objectives was undertaken at the detailed feasibility stage. 

Through the work on the detailed design it is considered that the objectives relating to technical, social and 

met by the proposed scheme. However, based on the financial analysis and 

the revised construction cost, operational cost and income, the scheme may not meet 

‘to utilise the resulting income to secure long-term funding for the low carbon and regenerative 

the Hexham Community Partnership’. The decision to progress with the scheme will require on going 

evaluation of methods to raise finance and contributions from other sources to assist in funding the scheme. 

wo other key elements need to be taken forward and these are the 

preparation of a formal Environmental Impact Assessment, as required by Northumberland County Council

two or three dimensional hydraulic modelling in the area around the Hexham Bridge.
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This report describes the detailed design of the Hexham Hydro scheme. The detailed design develops the 

preferred option from the Hexham Hydro Detailed Feasibility Study prepared by Cundall in August 2012. 

The proposed hydro scheme captures flow through the southern three arches of Hexham Bridge and takes 

estimated annual energy 

t describes the detailed design of the scheme going through the hydrology; ground conditions; 

engineering design; architecture; fisheries and environmental aspects; licences, permits and consents; cost 

Substantial detailed design work has been undertaken and a revised construction cost for the scheme 

determined. The construction cost including a contingency and risk allowance is £2,136,000, excluding 

the NPV at 40 years, with a 7% discount rate, is 

The scheme shows a negative cash flow in the early years. For the 

scheme to be economically viable alternative sources of funding are likely to be needed.  

uation of the scheme against the objectives was undertaken at the detailed feasibility stage. 

relating to technical, social and 

based on the financial analysis and 

the revised construction cost, operational cost and income, the scheme may not meet the financial objective  

term funding for the low carbon and regenerative activities of 

. The decision to progress with the scheme will require on going 

assist in funding the scheme.  

wo other key elements need to be taken forward and these are the 

as required by Northumberland County Council, 

two or three dimensional hydraulic modelling in the area around the Hexham Bridge. 
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1. Introduction

This report describes the detailed design of the Hexham Hydro scheme. 

develops the preferred option from the Hexham Hydro Det

Cundall in August 2012. 

arches of Hexham Bridge

The report describes the detailed design of the scheme going through the hydrology; ground 

conditions; engineering design; architecture; fisheries and environmental aspects; licences, permits 

and consents; cost plan; operational requirements and, finally, the risk plan.

The scheme consists principally of the following elements:

• an Archimedes screw turbine

• a Larinier Fish pass adjacent to the turbine

• a flow capture weir, inlet channel and 

• an eel pass over the 

• an otter route along the

• a control building on the embankment above the structure

• a visitor viewing terrace and interpretation space;

• a maintenance vehicl

• a pedestrian access from Tyne Green.

For the site layout drawing refer to 1005606 SK60 in Appendix 1.

Background information to the scheme can be found in the Detailed Feasibility Study Report. 

Repeating general information from the fe

feasibility report should be made for further background information to the scheme.

The strategic objectives for the scheme

(a) to develop a hydro-electric generation scheme that secur

electricity from the River Tyne at Hexham and achieves a significant reduction in Hexham’s carbon 

emissions; 

Detailed Design Report 
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Introduction 

This report describes the detailed design of the Hexham Hydro scheme. The 

develops the preferred option from the Hexham Hydro Detailed Feasibility 

 The proposed hydro scheme captures flow through the southern three 

arches of Hexham Bridge.  

The report describes the detailed design of the scheme going through the hydrology; ground 

conditions; engineering design; architecture; fisheries and environmental aspects; licences, permits 

ents; cost plan; operational requirements and, finally, the risk plan.

The scheme consists principally of the following elements: 

screw turbine; 

Larinier Fish pass adjacent to the turbine; 

a flow capture weir, inlet channel and new apron structure extending out into the river;

n eel pass over the new apron; 

n otter route along the southern embankment; 

control building on the embankment above the structure; 

a visitor viewing terrace and interpretation space; 

vehicle access from Tyne Mills; and 

a pedestrian access from Tyne Green. 

For the site layout drawing refer to 1005606 SK60 in Appendix 1. 

Background information to the scheme can be found in the Detailed Feasibility Study Report. 

ting general information from the feasibility study has been avoided and reference to 

should be made for further background information to the scheme.

he strategic objectives for the scheme remain as follows; 

electric generation scheme that secures long-term generation of green 

electricity from the River Tyne at Hexham and achieves a significant reduction in Hexham’s carbon 
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The detailed design 

easibility Study prepared by 

ow through the southern three 

The report describes the detailed design of the scheme going through the hydrology; ground 

conditions; engineering design; architecture; fisheries and environmental aspects; licences, permits 

ents; cost plan; operational requirements and, finally, the risk plan. 

ructure extending out into the river; 

Background information to the scheme can be found in the Detailed Feasibility Study Report. 

sibility study has been avoided and reference to the 

should be made for further background information to the scheme. 

term generation of green 

electricity from the River Tyne at Hexham and achieves a significant reduction in Hexham’s carbon 
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(b) to utilise the resulting income to secure long

activities of the Hexham Community

(c) to use the hydro-electric generation facility as an educational and an environmental awareness

raising tool, both for residents of the area and visitors to Hexham;

(d) to promote community engagement in securing a low 

(e) to demonstrate that generating renewable electricity is compatible with environmental protection 

and could even enhance the amenity and environmental value of a major river; and

(f) to increase visitor spend locally by attracting more vi

visitors to stay longer in and around Hexham.

There has been one key change in scope to the project since the Detailed Feasibility Stage. This 

arose from the Tyne Rivers Trust

their fish pass scheme. As such, the design and approval of the fish pass became part of the 

Hexham Community Partnership’s (HCP)

included at Appendix 2. 
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(b) to utilise the resulting income to secure long-term funding for the low carbon and regenerative 

the Hexham Community Partnership; 

electric generation facility as an educational and an environmental awareness

raising tool, both for residents of the area and visitors to Hexham; 

(d) to promote community engagement in securing a low carbon future; 

(e) to demonstrate that generating renewable electricity is compatible with environmental protection 

and could even enhance the amenity and environmental value of a major river; and

(f) to increase visitor spend locally by attracting more visitors to Hexham and encouraging more 

visitors to stay longer in and around Hexham. 

There has been one key change in scope to the project since the Detailed Feasibility Stage. This 

arose from the Tyne Rivers Trust’s (TRT) position statement which withdrew 

their fish pass scheme. As such, the design and approval of the fish pass became part of the 

artnership’s (HCP) design. The TRT position statement of August 2012 is
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term funding for the low carbon and regenerative 

electric generation facility as an educational and an environmental awareness-

(e) to demonstrate that generating renewable electricity is compatible with environmental protection 

and could even enhance the amenity and environmental value of a major river; and 

sitors to Hexham and encouraging more 

There has been one key change in scope to the project since the Detailed Feasibility Stage. This 

tatement which withdrew the development of 

their fish pass scheme. As such, the design and approval of the fish pass became part of the 

tion statement of August 2012 is 
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2. Hydrology 

2.1 Stage Discharge Curv

The entire flow of the River Tyne passes under Hexham Bridge, with an average flow of 

41.95 m
3
/s and a Q

catchment area is 

Pennines and including Kielder reservoir which controls 241 km

The geology is impervious Carboniferous limestone. Much of the catchment is moorland, 

with some significant afforestation; the lower valley supports arable farmi

In drought years, releases from Kielder reservoir maintain low flows and support transfers 

to the Derwent, Wear and Tees. Riding Mill abstraction is 500 m upstream of the gauging 

station at Bywell which has been used for the calculations in this study

at Hexham may be higher. 

the regime. 

 A stage discharge relationship has been established for the water levels gauged 

immediately upstream of the bridge. The stage discharge

15 minute interval level and flow data for Hexham Bridge and Bywell respectively

calculation methodology is

crested weir equation and the two curves match closel

original apron controls the f

to around a 1 in 2 year return period flood event)

2.2 Flow Duration Curve

Historical daily flow data from the EA gauging statio

analysed to calculate the expected flow regime at Hexham. The flow at Hexham was 

calculated to be approximately 90% of that recorded at Bywell, based on proportional 

catchment area, and this ratio has been used for this s

between Hexham and Bywell have also been taken into account.

was then calculated by analysing this flow data statistically and breaking it down into 

different flow bands, each occurring for 5% of th

percentile flow available, or the minimum flow that is in the river for that percentage of the 

year.  For example, a Q

more.  The average annual 

to give an indication of the scheme size (see below for details).  At high flows, the 

maximum capacity of the chosen turbine limits the flow which can be exploited for 

generation. 
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Stage Discharge Curve 

The entire flow of the River Tyne passes under Hexham Bridge, with an average flow of 

/s and a Q95 flow of 6.3 m
3
/s (see Section 2.2 for an explanation of Q

catchment area is 1958 km
2
 with a predominantly natural regime, draining from the

Pennines and including Kielder reservoir which controls 241 km
2
 

The geology is impervious Carboniferous limestone. Much of the catchment is moorland, 

with some significant afforestation; the lower valley supports arable farmi

In drought years, releases from Kielder reservoir maintain low flows and support transfers 

to the Derwent, Wear and Tees. Riding Mill abstraction is 500 m upstream of the gauging 

station at Bywell which has been used for the calculations in this study

at Hexham may be higher. Hydropower releases from Kielder reservoir

A stage discharge relationship has been established for the water levels gauged 

immediately upstream of the bridge. The stage discharge has been derived from the 2011 

15 minute interval level and flow data for Hexham Bridge and Bywell respectively

calculation methodology is included in Appendix 3. This has been compared to a broad 

crested weir equation and the two curves match closely. This demonstrates that the bridge 

controls the flow through the bridge as a weir for the range of data used (up 

to around a 1 in 2 year return period flood event). 

Flow Duration Curve  

Historical daily flow data from the EA gauging station at Bywell have been obtained and 

analysed to calculate the expected flow regime at Hexham. The flow at Hexham was 

calculated to be approximately 90% of that recorded at Bywell, based on proportional 

catchment area, and this ratio has been used for this study. Details of all abstractions 

between Hexham and Bywell have also been taken into account. 

was then calculated by analysing this flow data statistically and breaking it down into 

different flow bands, each occurring for 5% of the year.  Each band then represents the 

percentile flow available, or the minimum flow that is in the river for that percentage of the 

year.  For example, a Q90 flow means that for 90% of the year the flow will be at this level or 

more.  The average annual output is then calculated from the flow duration curve, in order 

to give an indication of the scheme size (see below for details).  At high flows, the 

maximum capacity of the chosen turbine limits the flow which can be exploited for 
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The entire flow of the River Tyne passes under Hexham Bridge, with an average flow of 

(see Section 2.2 for an explanation of Q95). The 

with a predominantly natural regime, draining from the north 

 (12%) of the catchment. 

The geology is impervious Carboniferous limestone. Much of the catchment is moorland, 

with some significant afforestation; the lower valley supports arable farming.  

In drought years, releases from Kielder reservoir maintain low flows and support transfers 

to the Derwent, Wear and Tees. Riding Mill abstraction is 500 m upstream of the gauging 

station at Bywell which has been used for the calculations in this study so the actual flows 

ydropower releases from Kielder reservoir can also influence 

A stage discharge relationship has been established for the water levels gauged 

has been derived from the 2011 

15 minute interval level and flow data for Hexham Bridge and Bywell respectively. The 

This has been compared to a broad 

y. This demonstrates that the bridge 

low through the bridge as a weir for the range of data used (up 

n at Bywell have been obtained and 

analysed to calculate the expected flow regime at Hexham. The flow at Hexham was 

calculated to be approximately 90% of that recorded at Bywell, based on proportional 

tudy. Details of all abstractions 

 The flow duration curve 

was then calculated by analysing this flow data statistically and breaking it down into 

e year.  Each band then represents the 

percentile flow available, or the minimum flow that is in the river for that percentage of the 

flow means that for 90% of the year the flow will be at this level or 

output is then calculated from the flow duration curve, in order 

to give an indication of the scheme size (see below for details).  At high flows, the 

maximum capacity of the chosen turbine limits the flow which can be exploited for 
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2.2.1 Flow Split 

Hexham Bridge has nine arches. The flow through each arch is controlled at the 

upstream edge of the 

there are undulations across the width of the river. The significance of the 

undulations on the flow split increases as the flow reduces, which is reflected in the 

stage discharge relationship for the 

calculating the available flow to the hydropower system. In particular it is clear that 

the depth of 

much greater depth for upstream migrating fish exiting the fish pass during low 

flows. See Appendix 18 for the flow values in each of the 3 southern arches

Figure 2.2.1 

2.2.2 Flow A

The maximum rate at which water may be abstracted by a hydropower scheme is 

referred to as the design flow. In accordance with the Environment Agency (EA) 

Good Practice Guidelines, the maximum design flow likely to be

EA is usually constrained to the mean flow rate in that river. At Hexham this would 

be as much as 42 m

at this site to a much more modest maximum abstraction (design flow) of

which will leave copious flow over the 

for much of the year.

While the design flow described is an instantaneous maximum (i.e. per second), 

the EA will also impose in its licence a maximum volume per

Detailed Design Report 
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Flow Split on Weir 

Hexham Bridge has nine arches. The flow through each arch is controlled at the 

upstream edge of the weir. The level of the weir is relatively consistent, however, 

there are undulations across the width of the river. The significance of the 

ons on the flow split increases as the flow reduces, which is reflected in the 

stage discharge relationship for the weir and has particular importance for 

calculating the available flow to the hydropower system. In particular it is clear that 

the depth of water through the 3
rd

 arch is greater than the first two which provides 

much greater depth for upstream migrating fish exiting the fish pass during low 

See Appendix 18 for the flow values in each of the 3 southern arches

Figure 2.2.1 – Depth of 3 Arches 

Available for Hydropower 

The maximum rate at which water may be abstracted by a hydropower scheme is 

referred to as the design flow. In accordance with the Environment Agency (EA) 

Good Practice Guidelines, the maximum design flow likely to be

EA is usually constrained to the mean flow rate in that river. At Hexham this would 

be as much as 42 m
3
/s. However the present proposal is to limit the size of scheme 

at this site to a much more modest maximum abstraction (design flow) of

which will leave copious flow over the weir crest and down the main river channel 

for much of the year. 

While the design flow described is an instantaneous maximum (i.e. per second), 

the EA will also impose in its licence a maximum volume per
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Hexham Bridge has nine arches. The flow through each arch is controlled at the 

is relatively consistent, however, 

there are undulations across the width of the river. The significance of the 

ons on the flow split increases as the flow reduces, which is reflected in the 

and has particular importance for 

calculating the available flow to the hydropower system. In particular it is clear that 

arch is greater than the first two which provides 

much greater depth for upstream migrating fish exiting the fish pass during low 

See Appendix 18 for the flow values in each of the 3 southern arches. 

 

The maximum rate at which water may be abstracted by a hydropower scheme is 

referred to as the design flow. In accordance with the Environment Agency (EA) 

Good Practice Guidelines, the maximum design flow likely to be permitted by the 

EA is usually constrained to the mean flow rate in that river. At Hexham this would 

/s. However the present proposal is to limit the size of scheme 

at this site to a much more modest maximum abstraction (design flow) of 7.75 m
3
/s, 

crest and down the main river channel 

While the design flow described is an instantaneous maximum (i.e. per second), 

the EA will also impose in its licence a maximum volume per-hour, per-day and 
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per-annum. The per

instantaneous rate. However the EA makes a default assumption that the 

maximum volume per

precedent and via rep

we have established that the 220 days figure is a guideline only. Where the 

applicant can demonstrate (e.g. from historical gauged data or other evidence) that 

the design flow is likely to be pre

year, the 220 days limit will be relaxed to allow the design flow to be taken for a 

more reasonably foreseeable number of days. The final value agreed will be 

influenced by river baseflow characteristics and

relation to local mean flow. 

At the present site, based on gauged data a reasonable value would seem to be 

330 days.

A pre application response has been 

included in Appendix 15. This states the following in relation 

maximum abstraction, concluding that it is likely to be feasible:

‘The applicant has applied to abstract at the maximum daily

per year. The GPG recommends that maximum daily quantities are set for no more 

than 220 days per year 

this. However as the instantaneous abstraction rate only equates to ab

Qmean it is likely that this level of abstraction is feasible.

2.2.3 Residual 

A residual flow must always be left to bypass the hydro scheme to preserve the 

ecological requirements of the river. At a site with only a short reach of 

depleted by the proposed non

normally be an acceptable level of residual flow and the EA have indicated that this 

would be acceptable. In addition the existing 

ensures that only 

hydropower thus providing a guaranteed residual flow regardless of the operation 

of the hydropower.

The fish pass is located alongside the screw, fed by water captured by the same 

three arches. Th

always receives sufficient flow, and the flow of water to the hydro system is 

controlled carefully to ensure that the upstream level does not fall below that 

required to fill the fish pass t
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annum. The per-hour and per-day rates are usually equivalent to the 

instantaneous rate. However the EA makes a default assumption that the 

maximum volume per-annum is set on the basis of 220 days’ design flow. Via 

precedent and via repeated confirmation from the EA in response to our enquiries, 

we have established that the 220 days figure is a guideline only. Where the 

applicant can demonstrate (e.g. from historical gauged data or other evidence) that 

the design flow is likely to be present at the site more often than 220 days in the 

year, the 220 days limit will be relaxed to allow the design flow to be taken for a 

more reasonably foreseeable number of days. The final value agreed will be 

influenced by river baseflow characteristics and by the sizing of the scheme in 

relation to local mean flow.  

At the present site, based on gauged data a reasonable value would seem to be 

330 days. The EA have stated that this is likely to be acceptable at this site.

A pre application response has been provided by the Environment Agency and is 

included in Appendix 15. This states the following in relation 

maximum abstraction, concluding that it is likely to be feasible:

The applicant has applied to abstract at the maximum daily

per year. The GPG recommends that maximum daily quantities are set for no more 

than 220 days per year – this is particularly applicable to low head schemes like 

this. However as the instantaneous abstraction rate only equates to ab

it is likely that this level of abstraction is feasible.’ 

Residual Flow 

A residual flow must always be left to bypass the hydro scheme to preserve the 

ecological requirements of the river. At a site with only a short reach of 

pleted by the proposed non-consumptive abstraction a flow of Q

normally be an acceptable level of residual flow and the EA have indicated that this 

would be acceptable. In addition the existing weir structure formed by the bridge 

ensures that only one third of the entire river flow can ever be diverted for 

hydropower thus providing a guaranteed residual flow regardless of the operation 

of the hydropower. 

The fish pass is located alongside the screw, fed by water captured by the same 

three arches. The upstream invert level of the fish pass is set to ensure that it 

always receives sufficient flow, and the flow of water to the hydro system is 

controlled carefully to ensure that the upstream level does not fall below that 

required to fill the fish pass thus prioritising flow to the fish pass at all times.
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day rates are usually equivalent to the 

instantaneous rate. However the EA makes a default assumption that the 

annum is set on the basis of 220 days’ design flow. Via 

eated confirmation from the EA in response to our enquiries, 

we have established that the 220 days figure is a guideline only. Where the 

applicant can demonstrate (e.g. from historical gauged data or other evidence) that 

sent at the site more often than 220 days in the 

year, the 220 days limit will be relaxed to allow the design flow to be taken for a 

more reasonably foreseeable number of days. The final value agreed will be 

by the sizing of the scheme in 

At the present site, based on gauged data a reasonable value would seem to be 

The EA have stated that this is likely to be acceptable at this site. 

provided by the Environment Agency and is 

included in Appendix 15. This states the following in relation to setting a limit on the 

maximum abstraction, concluding that it is likely to be feasible: 

The applicant has applied to abstract at the maximum daily rate for up to 330 days 

per year. The GPG recommends that maximum daily quantities are set for no more 

this is particularly applicable to low head schemes like 

this. However as the instantaneous abstraction rate only equates to about 20% of 

A residual flow must always be left to bypass the hydro scheme to preserve the 

ecological requirements of the river. At a site with only a short reach of weir being 

consumptive abstraction a flow of Q95 would 

normally be an acceptable level of residual flow and the EA have indicated that this 

structure formed by the bridge 

one third of the entire river flow can ever be diverted for 

hydropower thus providing a guaranteed residual flow regardless of the operation 

The fish pass is located alongside the screw, fed by water captured by the same 

e upstream invert level of the fish pass is set to ensure that it 

always receives sufficient flow, and the flow of water to the hydro system is 

controlled carefully to ensure that the upstream level does not fall below that 

hus prioritising flow to the fish pass at all times. 
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The proposed flow changes do not affect any other interests upstream or 

downstream of the 

immediately at the toe. 

Figure 2.2.3 – Flow Dur

2.3 Head Duration Curve

The height that the water falls over the site is known as the head, and varies with the flow 

in the river. Site measurements indicated that a gross head of over 2.3m could be achieved 

when the flow is low. 

2.3.1 Environment Agen

There is a level gauge just upstream of Hexham 

minutes. The historical level data from this was obtained and analysed to verify the 

variation in water level across the 

topographical survey has been used to produce the stage discharge curve for the 

site. 
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The proposed flow changes do not affect any other interests upstream or 

downstream of the weir itself, as the water is diverted at the 

immediately at the toe.  

Flow Duration Curve 

Head Duration Curve 

The height that the water falls over the site is known as the head, and varies with the flow 

in the river. Site measurements indicated that a gross head of over 2.3m could be achieved 

when the flow is low.  

Environment Agency Data 

There is a level gauge just upstream of Hexham weir that records data every 15 

minutes. The historical level data from this was obtained and analysed to verify the 

variation in water level across the weir for different flows which in conjunction wi

topographical survey has been used to produce the stage discharge curve for the 
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The proposed flow changes do not affect any other interests upstream or 

itself, as the water is diverted at the weir and returned 

 

The height that the water falls over the site is known as the head, and varies with the flow 

in the river. Site measurements indicated that a gross head of over 2.3m could be achieved 

that records data every 15 

minutes. The historical level data from this was obtained and analysed to verify the 

for different flows which in conjunction with 

topographical survey has been used to produce the stage discharge curve for the 
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2.3.2 Friction 

Additional head will be lost due to friction, as the water moves through the bridge 

arches and down the shallow section of the 

between 100mm at low flows to 300mm at higher flows so the water level at the 

entrance to the screw will vary according to the flow in the river. There will be 

additional 50mm of head loss caused by the coarse screens at the entrance to t

sluice, and the intake channel to the screw itself, so the net head available for 

generation will be further reduced.  

2.3.3 Downstream 

When the flow is high, the tail water rises, which reduces the effective head across 

the site. This reduces th

if the head is too small for the system to function effectively. The magnitude of this 

problem is highly site

of the downstream chan

different flow levels, which have been used to generate a curve 

this effect.

Figure 2.3.3 – Head Duration Curve

Detailed Design Report 

v D 

Friction Head Loss 

Additional head will be lost due to friction, as the water moves through the bridge 

arches and down the shallow section of the weir below this. Th

between 100mm at low flows to 300mm at higher flows so the water level at the 

entrance to the screw will vary according to the flow in the river. There will be 

additional 50mm of head loss caused by the coarse screens at the entrance to t

sluice, and the intake channel to the screw itself, so the net head available for 

generation will be further reduced.   

Downstream Water Level 

When the flow is high, the tail water rises, which reduces the effective head across 

the site. This reduces the output of the generator, and may indeed stop it altogether 

if the head is too small for the system to function effectively. The magnitude of this 

problem is highly site-specific, depending on the width of the 

of the downstream channel. A series of measurements have been carried out at 

different flow levels, which have been used to generate a curve 

this effect. 

Head Duration Curve 
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Additional head will be lost due to friction, as the water moves through the bridge 

below this. This will vary from 

between 100mm at low flows to 300mm at higher flows so the water level at the 

entrance to the screw will vary according to the flow in the river. There will be 

additional 50mm of head loss caused by the coarse screens at the entrance to the 

sluice, and the intake channel to the screw itself, so the net head available for 

When the flow is high, the tail water rises, which reduces the effective head across 

e output of the generator, and may indeed stop it altogether 

if the head is too small for the system to function effectively. The magnitude of this 

specific, depending on the width of the weir and on the nature 

nel. A series of measurements have been carried out at 

different flow levels, which have been used to generate a curve that characterises 
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2.4 Energy Capture

The data from the flow duration curve and the head d

with the overall system efficiency to calculate the electrical output of the system and thus 

the energy produced over the course of a typical year. This shows that  most power is 

produced in the mid flow range, with red

low flows due to the restricted amount of water available. The average energy produced is 

represented by the area under the energy capture curve.

Figure 2.4 – Energy Capture Curve

Details of the energy 

capture has been determined to be 602 MWh.

0.517 tonnes per MWh
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Energy Capture 

The data from the flow duration curve and the head duration curve

with the overall system efficiency to calculate the electrical output of the system and thus 

the energy produced over the course of a typical year. This shows that  most power is 

produced in the mid flow range, with reductions in high flows due to the reduced head, and 

low flows due to the restricted amount of water available. The average energy produced is 

represented by the area under the energy capture curve. 

Energy Capture Curve 

Details of the energy capture are included at Appendix 18. The average annual energy 

capture has been determined to be 602 MWh. The annual carbon dioxide saved (

0.517 tonnes per MWh – Building Regulations Part L) is 311 tonnes.
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uration curve is used in conjunction 

with the overall system efficiency to calculate the electrical output of the system and thus 

the energy produced over the course of a typical year. This shows that  most power is 

uctions in high flows due to the reduced head, and 

low flows due to the restricted amount of water available. The average energy produced is 

 

. The average annual energy 

nnual carbon dioxide saved (based on 

is 311 tonnes. 
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3. Ground Investigation

3.1 Introduction 

Following a Phase 1 Geotechnical and Geoenvironmental Assessment 

Cundall June 2012) 

proposed development. 

ground related data for a number of options (including pipeline option) being considered

and to include work within the river

preferred ‘three arch capture’ option

conditions were taken into account and intrusive 

proximity of the south bank of the River Tyne directly adjacent to Hexham Bridge.  Due to 

the constraints on ground investigation cost, boreholes on the line of the p

apron were not undertaken.

largely from boreholes taken within the adjacent embankment.

The Geotechnical and Geoenvironmental report based on the ground investigation results 

is included at Appendix 4. 

Ground Investigation works were carried out between the 7

specialist ground investigation contractor under the supervision of Cundall Geotechnical

The intrusive ground investigation comprised two cable p

maximum depth of 34.5m b

maximum depth of 3.75m bgl, along with the installation of a number of groundwater 

standpipes and associated sampling and in situ test

(SPTs) were generally carried out every 1m in the cable percussion boreholes up to a 

depth of 20m bgl, and then generally carried out every 2m 

Piezometer monitoring standpipes were installed in b

BH2), with response zone between 3m and 8.5m for BH1 and between 1.5m and 5m for 

BH2, to allow for the measurement of groundwater levels. 

locations of exploratory holes undertaken during th

location of historical boreholes in the vicinity of the site

Geoenvironmental Report 

3.2 Existing Site Conditions

A site visit undertaken during the Desk Study ind

Slope to river bank in north east part of the site

site the ground rises up to f
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Ground Investigation 

 

ng a Phase 1 Geotechnical and Geoenvironmental Assessment 

Cundall June 2012) an intrusive ground investigation was scoped by Cundall for the 

proposed development.  Initially, an extensive ground investigation was scoped to provide 

ed data for a number of options (including pipeline option) being considered

and to include work within the river.  The ground investigation was then revised for the 

preferred ‘three arch capture’ option. In scoping the revised investigation, site access 

onditions were taken into account and intrusive investigation was limited to within close 

proximity of the south bank of the River Tyne directly adjacent to Hexham Bridge.  Due to 

the constraints on ground investigation cost, boreholes on the line of the p

were not undertaken.  Information on the ground conditions was therefore interpreted 

from boreholes taken within the adjacent embankment. 

The Geotechnical and Geoenvironmental report based on the ground investigation results 

Appendix 4.  

Ground Investigation works were carried out between the 7
th
 and 11

specialist ground investigation contractor under the supervision of Cundall Geotechnical

The intrusive ground investigation comprised two cable percussive boreholes drilled 

maximum depth of 34.5m below ground level (bgl), three machine excavated trial pits to a 

maximum depth of 3.75m bgl, along with the installation of a number of groundwater 

standpipes and associated sampling and in situ testing.   Standard Penetration Tests 

(SPTs) were generally carried out every 1m in the cable percussion boreholes up to a 

depth of 20m bgl, and then generally carried out every 2m from 20m to 30m bgl.  50mm 

Piezometer monitoring standpipes were installed in both cable percussion holes (BH1 and 

BH2), with response zone between 3m and 8.5m for BH1 and between 1.5m and 5m for 

BH2, to allow for the measurement of groundwater levels. A plan of the site showing the 

locations of exploratory holes undertaken during the current investigation, together with the 

location of historical boreholes in the vicinity of the site, is included 

Geoenvironmental Report at Appendix 4.   

Existing Site Conditions 

A site visit undertaken during the Desk Study indicated the following features;

Slope to river bank in north east part of the site. From the underpass in the south of the 

site the ground rises up to form a level grass covered plateau some 10m wide at 
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ng a Phase 1 Geotechnical and Geoenvironmental Assessment (Desk Study, 

an intrusive ground investigation was scoped by Cundall for the 

Initially, an extensive ground investigation was scoped to provide 

ed data for a number of options (including pipeline option) being considered 

.  The ground investigation was then revised for the 

In scoping the revised investigation, site access 

investigation was limited to within close 

proximity of the south bank of the River Tyne directly adjacent to Hexham Bridge.  Due to 

the constraints on ground investigation cost, boreholes on the line of the proposed new 

Information on the ground conditions was therefore interpreted 

The Geotechnical and Geoenvironmental report based on the ground investigation results 

and 11
th
 October 2012 by a 

specialist ground investigation contractor under the supervision of Cundall Geotechnical. 

ercussive boreholes drilled to a 

hree machine excavated trial pits to a 

maximum depth of 3.75m bgl, along with the installation of a number of groundwater 

Standard Penetration Tests 

(SPTs) were generally carried out every 1m in the cable percussion boreholes up to a 

20m to 30m bgl.  50mm 

oth cable percussion holes (BH1 and 

BH2), with response zone between 3m and 8.5m for BH1 and between 1.5m and 5m for 

plan of the site showing the 

e current investigation, together with the 

, is included in the Geotechnical and 

icated the following features; 

nderpass in the south of the 

m a level grass covered plateau some 10m wide at 
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approximately 36m 

8m long falls northwards to approximately 31m to 30m AOD to access the concrete

apron located downstream of the bridge and adjacent to the river.  Access down the slope 

is by a steep, narrow

the slope is in part covered by a masonry revetment.  However, approximately 25m 

downstream from the bridge, the revetment has been heavily damaged/destroyed 

(apparently by flood/heavy river flow conditions).  A few m

to the revetment, a gabion retaining wall comprising 3 courses of circa 1m high gabion, 

stone filled baskets

Concrete original 

steep slope described above, a broadly triangular concrete apron extends to meet the 

sheet piled weir structure in the river.  The 

edge by a sheet piled wall.  The sheet pile retain

appears to be in very poor condition and was noted to have significantly deformed/moved 

at several locations, including having pulled away from the concrete

leaving a gap of several centimetre

areas.  The triangular 

(generally oriented parallel to the river) dilated up to 50mm present in the concrete. In 

addition a major crack (di

from the sheet pile wall.  The fill/soil underlying the 

the cracks in the 

observed that m

Downstream ‘scour’ pool in river.

apron and damaged revetment, a ‘pool’ feature was noted in the river.  It was noted that the 

water contained wi

rapidly moving water in the main river indicated the ‘pool’ is likely to be much deeper, 

possibly as a result of scouring of the river bed at this location. 

Western part of site

lying, is predominantly covered by grass with a number of mature trees and tracks/paths 

also present.  A small (circa 2m to 3m) slope gives access to the river in the north of this 

area. 

No evidence (other than general litter) of any contamination was noted either within the 

site, or in the River Tyne adjacent to the site.
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approximately 36m Above Ordnance Datum (AOD).  From the plateau, a slope some 6m to 

8m long falls northwards to approximately 31m to 30m AOD to access the concrete

located downstream of the bridge and adjacent to the river.  Access down the slope 

narrow and uneven track. Downstream from the track down the embankment

the slope is in part covered by a masonry revetment.  However, approximately 25m 

downstream from the bridge, the revetment has been heavily damaged/destroyed 

(apparently by flood/heavy river flow conditions).  A few metres downstream of the damage 

to the revetment, a gabion retaining wall comprising 3 courses of circa 1m high gabion, 

stone filled baskets, were noted as a partial repair to the damaged revetment. 

original apron downstream of bridge and sheet pile wall.

steep slope described above, a broadly triangular concrete apron extends to meet the 

sheet piled weir structure in the river.  The triangular apron is retained on its downstream 

edge by a sheet piled wall.  The sheet pile retaining wall retaining the 

appears to be in very poor condition and was noted to have significantly deformed/moved 

at several locations, including having pulled away from the concrete

leaving a gap of several centimetres between the concrete and the sheet piles in some 

triangular apron itself is also in a very poor condition with several cracks 

(generally oriented parallel to the river) dilated up to 50mm present in the concrete. In 

addition a major crack (dilated up to approximately 300mm) is present some 1m to 3m back 

from the sheet pile wall.  The fill/soil underlying the triangular apron

the cracks in the concrete and noted to comprise gravel and cobbles although it was 

observed that much of the gravel/cobbles had been washed away by the river.

Downstream ‘scour’ pool in river. Immediately downstream of the concrete 

and damaged revetment, a ‘pool’ feature was noted in the river.  It was noted that the 

water contained within the apparent ‘pool’ was virtually still, which when compared to the 

rapidly moving water in the main river indicated the ‘pool’ is likely to be much deeper, 

possibly as a result of scouring of the river bed at this location.  

Western part of site. The part of the site located west of Hexham Bridge is generally flat 

lying, is predominantly covered by grass with a number of mature trees and tracks/paths 

also present.  A small (circa 2m to 3m) slope gives access to the river in the north of this 

evidence (other than general litter) of any contamination was noted either within the 

site, or in the River Tyne adjacent to the site. 
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e plateau, a slope some 6m to 

8m long falls northwards to approximately 31m to 30m AOD to access the concrete original 

located downstream of the bridge and adjacent to the river.  Access down the slope 

track down the embankment, 

the slope is in part covered by a masonry revetment.  However, approximately 25m 

downstream from the bridge, the revetment has been heavily damaged/destroyed 

etres downstream of the damage 

to the revetment, a gabion retaining wall comprising 3 courses of circa 1m high gabion, 

partial repair to the damaged revetment.  

le wall. At the base of the 

steep slope described above, a broadly triangular concrete apron extends to meet the 

is retained on its downstream 

ing wall retaining the triangular apron 

appears to be in very poor condition and was noted to have significantly deformed/moved 

at several locations, including having pulled away from the concrete triangular apron itself 

and the sheet piles in some 

itself is also in a very poor condition with several cracks 

(generally oriented parallel to the river) dilated up to 50mm present in the concrete. In 

is present some 1m to 3m back 

apron was observed through 

avel and cobbles although it was 

uch of the gravel/cobbles had been washed away by the river. 

Immediately downstream of the concrete triangular 

and damaged revetment, a ‘pool’ feature was noted in the river.  It was noted that the 

thin the apparent ‘pool’ was virtually still, which when compared to the 

rapidly moving water in the main river indicated the ‘pool’ is likely to be much deeper, 

part of the site located west of Hexham Bridge is generally flat 

lying, is predominantly covered by grass with a number of mature trees and tracks/paths 

also present.  A small (circa 2m to 3m) slope gives access to the river in the north of this 

evidence (other than general litter) of any contamination was noted either within the 
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3.3 Ground Conditions

The geological map for the area indicates that the site is underlain by solid strata 

comprising the Sta

and limestones (formerly named the Upper Limestone Group of the Carboniferous 

Limestone Series).  The superficial strata are listed as ‘not mapped’ at the location of the 

site and surroundi

The site is not located within an area affected by coal mining.

Report obtained for the site confirmed that the subject site is not likely to be affected by 

underground mine workings and that no mine entries are located within the site or within 

20m of the site.  

are no collapsible ground stability hazards at the site.

Based on a number of histo

north of the site on the north bank of the river) (reviewed in the Desk Study report) it was 

anticipated that the shallow ground conditions at the subject site 

made ground (say up to 2m thick) underlain by medium dense and dense gravel with 

cobbles and boulders to between 8m to 16m bgl, in turn, underlain by loose silt and sand to 

at least 20m bgl.  Weathered rock (siltstone/sandstone/mudstone/limestone) was 

anticipated to be encountered at approximately 31m bgl with competent bedrock at 

approximately 33.5m to 

the Geotechnical and Geoenvironmental Report

3.4 Results of Current Ground Invest

The river embankment within the proposed development site is underlain by made ground 

between about 2.9m and 5.4m thick.  The made ground is underlain by a ‘sand and sandy 

gravel’ unit between about 3.4m and 5.7m thick.  This is further underlain b

sandy silt’ unit between about 5.0m to 6.2m thick, underlain by a sand unit between about 

13.6m to 14.8m thick, transgressing into denser sands of the same strata between >5.05m 

to >5.85m thick.  Overall, the density of the sand unit generall

The made ground at the site is heterogeneous in nature, varying in composition from very 

gravelly sand to slightly sandy slightly gravelly clay.  The gravel consists of sandstone, 

limestone, mudstone, coal, clinker and occasional f

and pottery.  Rare fragments of tar coated gravel and whole glass bottles were also noted.

The monitoring records obtained to date from currently installed monitoring wells at the site 

(embankment) indicate the presenc

between the made ground and ‘sand and sandy gravel’ unit, at a depth of about 4.60m bgl.  

The groundwater is expected to be in hydraulic continuity with the River Tyne.
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Ground Conditions 

The geological map for the area indicates that the site is underlain by solid strata 

comprising the Stainmore Formation consisting of a sequence of mudstones, sandstones 

and limestones (formerly named the Upper Limestone Group of the Carboniferous 

Limestone Series).  The superficial strata are listed as ‘not mapped’ at the location of the 

site and surrounding area.  No geological faults are recorded within 1km of the site.

The site is not located within an area affected by coal mining.  A Coal Authority Mining 

Report obtained for the site confirmed that the subject site is not likely to be affected by 

round mine workings and that no mine entries are located within the site or within 

 Records held by the British Geological Survey (BGS

are no collapsible ground stability hazards at the site. 

Based on a number of historical boreholes drilled in the vicinity of the site (closest is to the 

north of the site on the north bank of the river) (reviewed in the Desk Study report) it was 

anticipated that the shallow ground conditions at the subject site would 

de ground (say up to 2m thick) underlain by medium dense and dense gravel with 

cobbles and boulders to between 8m to 16m bgl, in turn, underlain by loose silt and sand to 

at least 20m bgl.  Weathered rock (siltstone/sandstone/mudstone/limestone) was 

pated to be encountered at approximately 31m bgl with competent bedrock at 

approximately 33.5m to 34m bgl . A geological cross section from the two boreholes is in

the Geotechnical and Geoenvironmental Report at Appendix 4. 

Results of Current Ground Investigation 

The river embankment within the proposed development site is underlain by made ground 

between about 2.9m and 5.4m thick.  The made ground is underlain by a ‘sand and sandy 

gravel’ unit between about 3.4m and 5.7m thick.  This is further underlain b

sandy silt’ unit between about 5.0m to 6.2m thick, underlain by a sand unit between about 

13.6m to 14.8m thick, transgressing into denser sands of the same strata between >5.05m 

to >5.85m thick.  Overall, the density of the sand unit generally increases with depth. 

The made ground at the site is heterogeneous in nature, varying in composition from very 

gravelly sand to slightly sandy slightly gravelly clay.  The gravel consists of sandstone, 

limestone, mudstone, coal, clinker and occasional fragments of brick, wood, metal, glass 

and pottery.  Rare fragments of tar coated gravel and whole glass bottles were also noted.

The monitoring records obtained to date from currently installed monitoring wells at the site 

(embankment) indicate the presence of shallow groundwater crossing the interface 

between the made ground and ‘sand and sandy gravel’ unit, at a depth of about 4.60m bgl.  

The groundwater is expected to be in hydraulic continuity with the River Tyne.
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The geological map for the area indicates that the site is underlain by solid strata 

inmore Formation consisting of a sequence of mudstones, sandstones 

and limestones (formerly named the Upper Limestone Group of the Carboniferous 

Limestone Series).  The superficial strata are listed as ‘not mapped’ at the location of the 

ng area.  No geological faults are recorded within 1km of the site. 

A Coal Authority Mining 

Report obtained for the site confirmed that the subject site is not likely to be affected by 

round mine workings and that no mine entries are located within the site or within 

BGS) indicate that there 

rical boreholes drilled in the vicinity of the site (closest is to the 

north of the site on the north bank of the river) (reviewed in the Desk Study report) it was 

would comprise limited 

de ground (say up to 2m thick) underlain by medium dense and dense gravel with 

cobbles and boulders to between 8m to 16m bgl, in turn, underlain by loose silt and sand to 

at least 20m bgl.  Weathered rock (siltstone/sandstone/mudstone/limestone) was 

pated to be encountered at approximately 31m bgl with competent bedrock at 

A geological cross section from the two boreholes is in 

The river embankment within the proposed development site is underlain by made ground 

between about 2.9m and 5.4m thick.  The made ground is underlain by a ‘sand and sandy 

gravel’ unit between about 3.4m and 5.7m thick.  This is further underlain by a ‘slightly 

sandy silt’ unit between about 5.0m to 6.2m thick, underlain by a sand unit between about 

13.6m to 14.8m thick, transgressing into denser sands of the same strata between >5.05m 

y increases with depth.  

The made ground at the site is heterogeneous in nature, varying in composition from very 

gravelly sand to slightly sandy slightly gravelly clay.  The gravel consists of sandstone, 

ragments of brick, wood, metal, glass 

and pottery.  Rare fragments of tar coated gravel and whole glass bottles were also noted. 

The monitoring records obtained to date from currently installed monitoring wells at the site 

e of shallow groundwater crossing the interface 

between the made ground and ‘sand and sandy gravel’ unit, at a depth of about 4.60m bgl.  

The groundwater is expected to be in hydraulic continuity with the River Tyne. 
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3.5 Site Contamination

The made ground materials at the site have recorded elevated concentrations of PAHs and 

lead.  The risk posed by these contaminants to human health is considered moderate to 

high.  However, it is anticipated that the risk to construction worke

mitigated through the use of appropriate personal protection equipment (PPE) and 

following correct occupational hygiene practices during the works.  

A single made ground sample recorded elevated leachable concentrations of PAHs and 

TPH (when compared to their corresponding DWS threshold values).  However, given the 

geological and environmental setting of the site, the risk to controlled waters associated 

with these PAH and TPH concentrations is considered low. 

3.5.1 Remedial Measures

The key remediation/mitigation measure that will be required to mitigate the 

geoenvironmental risks to the proposed development is the construction of a 

chemically clean cover system within any new soft landscaping areas, to break the 

potential pollutant pathwa

receptors.  Any soil materials imported onto the site should be sampled and tested 

at a frequency agreed with the

are chemically suitable for use at the s

It is anticipated that given the proposed end use of the site, a cover system (topsoil 

and/or subsoil) some 300mm thick underlain by a geotextile separator will be 

adequate.

3.5.2 Disposal of Soil Waste

No Waste Acceptance Criteria (WAC) tests were carried

investigation.  However, a preliminary assessment of the geochemical test results 

indicates that the majority of the made ground materials are considered likely to 

classify as ‘non

possible that some made ground materials may classify as hazardous waste. 

This preliminary assessment will require confirmation/approval prior to any disposal 

of soil materials from site.  It is therefore recommended that should any off site 

disposals be required, the materials should be carefully segregated, stockpiled and 

subjected to WAC analysis to determine their actual waste classification under the 

Landfill Directive Waste Acceptance Criteria.

Detailed Design Report 
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Contamination and Outline Remediation Strategy

The made ground materials at the site have recorded elevated concentrations of PAHs and 

lead.  The risk posed by these contaminants to human health is considered moderate to 

high.  However, it is anticipated that the risk to construction worke

mitigated through the use of appropriate personal protection equipment (PPE) and 

following correct occupational hygiene practices during the works.  

A single made ground sample recorded elevated leachable concentrations of PAHs and 

PH (when compared to their corresponding DWS threshold values).  However, given the 

geological and environmental setting of the site, the risk to controlled waters associated 

with these PAH and TPH concentrations is considered low.  

Remedial Measures 

ey remediation/mitigation measure that will be required to mitigate the 

geoenvironmental risks to the proposed development is the construction of a 

chemically clean cover system within any new soft landscaping areas, to break the 

potential pollutant pathway between the identified contaminants and the human 

receptors.  Any soil materials imported onto the site should be sampled and tested 

at a frequency agreed with the Local Planning Authority (

are chemically suitable for use at the site.  

It is anticipated that given the proposed end use of the site, a cover system (topsoil 

and/or subsoil) some 300mm thick underlain by a geotextile separator will be 

adequate. 

Disposal of Soil Waste 

No Waste Acceptance Criteria (WAC) tests were carried 

investigation.  However, a preliminary assessment of the geochemical test results 

indicates that the majority of the made ground materials are considered likely to 

classify as ‘non-hazardous’ waste if required to be disposed off site but i

possible that some made ground materials may classify as hazardous waste. 

This preliminary assessment will require confirmation/approval prior to any disposal 

of soil materials from site.  It is therefore recommended that should any off site 

posals be required, the materials should be carefully segregated, stockpiled and 

subjected to WAC analysis to determine their actual waste classification under the 

Landfill Directive Waste Acceptance Criteria. 
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ion Strategy 

The made ground materials at the site have recorded elevated concentrations of PAHs and 

lead.  The risk posed by these contaminants to human health is considered moderate to 

high.  However, it is anticipated that the risk to construction workers will be adequately 

mitigated through the use of appropriate personal protection equipment (PPE) and 

following correct occupational hygiene practices during the works.   

A single made ground sample recorded elevated leachable concentrations of PAHs and 

PH (when compared to their corresponding DWS threshold values).  However, given the 

geological and environmental setting of the site, the risk to controlled waters associated 

ey remediation/mitigation measure that will be required to mitigate the 

geoenvironmental risks to the proposed development is the construction of a 

chemically clean cover system within any new soft landscaping areas, to break the 

y between the identified contaminants and the human 

receptors.  Any soil materials imported onto the site should be sampled and tested 

(LPA) to prove that they 

It is anticipated that given the proposed end use of the site, a cover system (topsoil 

and/or subsoil) some 300mm thick underlain by a geotextile separator will be 

 out during this 

investigation.  However, a preliminary assessment of the geochemical test results 

indicates that the majority of the made ground materials are considered likely to 

hazardous’ waste if required to be disposed off site but it is also 

possible that some made ground materials may classify as hazardous waste.  

This preliminary assessment will require confirmation/approval prior to any disposal 

of soil materials from site.  It is therefore recommended that should any off site 

posals be required, the materials should be carefully segregated, stockpiled and 

subjected to WAC analysis to determine their actual waste classification under the 
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4. Civil Engineering Design

4.1 New Apron and 

For drawings of the 

scheme are shown in Appendix 

A new weir and new apron

captures the flow from the three 

intake. The level of the 

of the original apron

Original Apron/Apron Extension

New Apron/New Weir Arrangement

Figure 4.1a – Apron/Weir Concept

New weir (leading
new apron ‘s raised section) 
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ivil Engineering Design 

and New Weir Structure 

For drawings of the new apron structure refer to SK040 to 044. Images of the proposed 

scheme are shown in Appendix 21. 

new apron are to be constructed downstream of the 

the flow from the three southern arches and directs it to the fish pass and turbine 

The level of the new weir will be 31.0m AOD, the same level as the upstream edge 

original apron below the bridge. Figure 4.1a illustrates the concept of the 

ron Extension 

Weir Arrangement 

Weir Concept 

New weir (leading edge of the 
new apron ‘s raised section)  
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Images of the proposed 

to be constructed downstream of the apron extension. This 

arches and directs it to the fish pass and turbine 

m AOD, the same level as the upstream edge 

illustrates the concept of the new weir. 
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Downstream of the 

has been developed to balance several requirements that include:

• Directing fish alo

• Fish passage over the 

• Structural stability

• Buildability

• Health and Safety

• Aesthetics

The new apron and 

from around 10m wide at the south b

apron has a perimeter of sheet piling and a number of sheet piled diaphragm

The structure will be backfilled with a coarse granular material suitable for placing 

underwater. A thick concr

diaphragm walls will be cast into the concrete slab and the slab tied into the perimeter piling 

by casting around

The downstream edge

existing downstream edge. The concrete slab of the 

downstream edge up to the upstream

1 in 10 to 1 in 5. 

walk on the new apron

edge so that if fish do ascend this slope they have a free passage at the top, unlike 

extensive areas of the 

be no flow over this area for around 50% of 

through the new 

encourage algae and 

Section 10, will pass over the 

The perimeter piling will be driven to a depth of around 15m AOD

underlying the silt layer)

diaphragm walls are to stiffen the upper section and will b

long sheet piles.

junction piles and be prov

between adjacent piles.
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the new weir is a new apron structure. The shape and size of this structure 

has been developed to balance several requirements that include:

Directing fish along the new apron to the fish pass. 

Fish passage over the new apron. 

Structural stability. 

Buildability. 

Health and Safety. 

Aesthetics. 

and new weir will have a design life of 120 years. 

m around 10m wide at the south bank to a point towards the centre of the river. The 

has a perimeter of sheet piling and a number of sheet piled diaphragm

The structure will be backfilled with a coarse granular material suitable for placing 

A thick concrete slab will be cast over the whole new 

diaphragm walls will be cast into the concrete slab and the slab tied into the perimeter piling 

casting around welded channel sections running horizontally along the top of the piles.

am edge piles of the new apron will be set at 29.75m AOD, the level of the 

existing downstream edge. The concrete slab of the new apron will slope from 

downstream edge up to the upstream edge of 31.0m AOD. The slope will vary from around 

 A 600mm wide flat strip along the upstream edge will allow operatives to 

new apron. There will be no up-stand on the downstream face of the 

if fish do ascend this slope they have a free passage at the top, unlike 

nsive areas of the apron extension where it rises up to the original apron

be no flow over this area for around 50% of time it is proposed to provide weep holes 

new weir to maintain the area (excluding the very top edge) wet and 

encourage algae and water weed growth on the surface. The eel pass

will pass over the new apron.  

The perimeter piling will be driven to a depth of around 15m AOD

underlying the silt layer) making the average perimeter pile length approximately 15m. The 

diaphragm walls are to stiffen the upper section and will be driven to around 24

. The diaphragm walls will be tied to the front and rear rows of piles

and be provided with welded clutches to enable transfer of sheer forces 

between adjacent piles. 
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shape and size of this structure 

has been developed to balance several requirements that include: 

will have a design life of 120 years. The new apron tapers 

the centre of the river. The new 

has a perimeter of sheet piling and a number of sheet piled diaphragm cross walls. 

The structure will be backfilled with a coarse granular material suitable for placing 

new apron area. The 

diaphragm walls will be cast into the concrete slab and the slab tied into the perimeter piling 

channel sections running horizontally along the top of the piles. 

m AOD, the level of the 

will slope from the 

31.0m AOD. The slope will vary from around 

A 600mm wide flat strip along the upstream edge will allow operatives to 

downstream face of the upstream 

if fish do ascend this slope they have a free passage at the top, unlike 

apron extension where it rises up to the original apron. As there will 

it is proposed to provide weep holes 

to maintain the area (excluding the very top edge) wet and to 

weed growth on the surface. The eel pass, described in 

The perimeter piling will be driven to a depth of around 15m AOD (into the dense sand 

ge perimeter pile length approximately 15m. The 

e driven to around 24m AOD, 6m 

iaphragm walls will be tied to the front and rear rows of piles with 

ided with welded clutches to enable transfer of sheer forces 
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Note, although a detailed design has been prepared for the piling, contractually 

will be contractor designed

modified during their design

The deep piled structure will mitigate any risk of undermining due to scour of the river bed.

With the zone of soft silt and

piles is high. Hence, the whole 

as a monolithic block. Traditional stability checks for overturning and sliding of the structure 

as a whole have been carried out. At the northern end, where the 

point, the actions

structure continues at the lower level of the 

be an overturning force and this will be resisted through ho

concrete cover slab

Figure 4.1b – Plan of new apron

In the temporary case

tied so that the area can support the 

construct the subsequent cell. This could be achieved by temporary tie rods between the 

front and rear rows of piles

Main body of 
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although a detailed design has been prepared for the piling, contractually 

will be contractor designed (specialist sub-contractor) and the details may the

during their design development. 

The deep piled structure will mitigate any risk of undermining due to scour of the river bed.

With the zone of soft silt and the piles acting as cantilevers the lateral displacement of

Hence, the whole new apron structure has been tied together so that it will act 

as a monolithic block. Traditional stability checks for overturning and sliding of the structure 

as a whole have been carried out. At the northern end, where the 

actions are less as the higher piles (which act as the new 

structure continues at the lower level of the apron extension. Notwithstanding this, there will 

ing force and this will be resisted through horizontal 

concrete cover slab extending back into the main body of the new 

new apron 

In the temporary case, as the cells of the new apron are completed these may need to be 

o that the area can support the heavy piling plant that will be located

construct the subsequent cell. This could be achieved by temporary tie rods between the 

front and rear rows of piles. As temporary works, this will be designed by the c

Slender section of new apron
end is prone to structure overturning. 
To prevent this this the slender section 
is tied back into the main body of the 
weir through the thick concrete cover 
slab.  

Main body of new apron structure. 
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although a detailed design has been prepared for the piling, contractually the piling 

and the details may therefore be 

The deep piled structure will mitigate any risk of undermining due to scour of the river bed. 

lateral displacement of the 

structure has been tied together so that it will act 

as a monolithic block. Traditional stability checks for overturning and sliding of the structure 

as a whole have been carried out. At the northern end, where the new apron tapers to a 

new weir) finish, and the 

. Notwithstanding this, there will 

rizontal stiffness of the thick 

new apron, see Figure 4.1b. 

 

are completed these may need to be 

heavy piling plant that will be located on that area to 

construct the subsequent cell. This could be achieved by temporary tie rods between the 

be designed by the contractor. 

new apron at north 
end is prone to structure overturning. 
To prevent this this the slender section 
is tied back into the main body of the 
weir through the thick concrete cover 
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At the third bridge pier a concrete 

The gap ensures that the new structure does not abut the listed structure and allows a flow 

of water into the triangular area cut off by the

hydro baffle wall

extension structure

height increases, as the level of the 

proposed weir will have a wide base to distribute the loads over a large area.

The loadings considered in the design for the 

• Temporary surcharge loading during construction

• Hydrosta

• Hydrodynamic

• Debris 

• Ice 

• Soil 

The loadings considered for the 

Appendix 5. The design allows for a 1.5m reduction in river bed level, from 26.5

25mAOD and a reduction in water level from 29mAOD to 

level from 29mAOD to 28mAOD reduces the water level at the bridge to that currently 

500m downstream

of river would need to occur and this is conside

Interventions by NCC would be required for the whole river should this scenario occur as 

the whole bridges’ stability would be jeopardised. An extra 50% increase for the bed level 

reduction has been included for 

Ground conditions have been found to necessitate sheet piling additional to that envisaged 

in the preliminary feasibility study. This piling will provide an important reinforcement to the 

weir foundations

undertaken to ascertain the value and urgency to Northumberland County Council of this 

reinforcement as this may be a factor which affects the viability of the scheme.
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At the third bridge pier a concrete baffle will extend from the new apron

The gap ensures that the new structure does not abut the listed structure and allows a flow 

of water into the triangular area cut off by the existing fish pass baffle wall and

hydro baffle wall. The longitudinal baffle will be cast onto the existing apron

structures, anchored using resin anchored stainless steel dowels. Where the wall 

height increases, as the level of the existing apron steps down to the 

proposed weir will have a wide base to distribute the loads over a large area.

The loadings considered in the design for the new apron structure are:

Temporary surcharge loading during construction 

Hydrostatic 

Hydrodynamic 

The loadings considered for the new weir and new apron structure are

The design allows for a 1.5m reduction in river bed level, from 26.5

25mAOD and a reduction in water level from 29mAOD to 28mAOD. 

level from 29mAOD to 28mAOD reduces the water level at the bridge to that currently 

500m downstream in the lowest flow conditions. For this to occur,

would need to occur and this is considered to be the worst case for the design. 

Interventions by NCC would be required for the whole river should this scenario occur as 

the whole bridges’ stability would be jeopardised. An extra 50% increase for the bed level 

reduction has been included for additional scour adjacent to the toe of the structure.

Ground conditions have been found to necessitate sheet piling additional to that envisaged 

in the preliminary feasibility study. This piling will provide an important reinforcement to the 

weir foundations that have been heavily scoured. Investigations in river need to be 

undertaken to ascertain the value and urgency to Northumberland County Council of this 

reinforcement as this may be a factor which affects the viability of the scheme.
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new apron to 1m off the pier. 

The gap ensures that the new structure does not abut the listed structure and allows a flow 

ish pass baffle wall and the new 

existing apron and apron 

, anchored using resin anchored stainless steel dowels. Where the wall 

to the apron extension, the 

proposed weir will have a wide base to distribute the loads over a large area. 

structure are: 

structure are presented in 

The design allows for a 1.5m reduction in river bed level, from 26.5mAOD to 

28mAOD. The reduction in water 

level from 29mAOD to 28mAOD reduces the water level at the bridge to that currently 

, full washout of that reach 

red to be the worst case for the design. 

Interventions by NCC would be required for the whole river should this scenario occur as 

the whole bridges’ stability would be jeopardised. An extra 50% increase for the bed level 

scour adjacent to the toe of the structure. 

Ground conditions have been found to necessitate sheet piling additional to that envisaged 

in the preliminary feasibility study. This piling will provide an important reinforcement to the 

that have been heavily scoured. Investigations in river need to be 

undertaken to ascertain the value and urgency to Northumberland County Council of this 

reinforcement as this may be a factor which affects the viability of the scheme. 



 

Hexham River Hydro – Detailed Design Report

Document no 1005606-RPT-00051 Rev D

4.2 Turbine Structure

For drawings of the turbine structure refer to 

The turbine structure will be constructed from 

the structure, the gearbox and generator housing, will be designed to be water retai

The foundations will be driven 

sands. Sheet piles will be driven along the toe of the structure to prevent undermining of 

the structure from scour.

The top of the structure which forms the v

AOD. This is above

openings to dissipate the heat

mitigate the risk of flooding

sealing plate. 

The top of the structure will have two access openings. One for the removal of equipment 

(gearbox and generator) by lifting from the bank side and the other for man entry to the 

chamber for inspections and general maintenance.

Galvanised Mild Steel (GMS) and

with an ‘assisted lift

The dead load of the structure will be the

mechanical equipment and ancillary metalwork

structure has been included to allow for a rapid water level rise

hydrostatic pressure 

Dynamic loads from the Archimede

considered in the design.

A superimposed load of 5kN/m

loads will be to BS6399 Par

The viewing terrace will include lightweight steel flooring cantilevering off the structure to 

form a circular shape. A 

between the viewing terrace and the embankment.

The precise dimension

a detailed design. The turbine supplier will commence the detailed design upon placement 

of an order for the equipment.
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Turbine Structure 

For drawings of the turbine structure refer to 1005606 CLX (90)1003 and 1004

The turbine structure will be constructed from in-situ reinforced concrete.

the structure, the gearbox and generator housing, will be designed to be water retai

The foundations will be driven steel H piles around 15m long, down to the underlying dense 

sands. Sheet piles will be driven along the toe of the structure to prevent undermining of 

the structure from scour. 

The top of the structure which forms the viewing terrace has been set at a level of 35m

above the level of the 1 in 100 year flood at 34.66m

openings to dissipate the heat from the generator will be positioned 

mitigate the risk of flooding. The Archimedes Screw shaft penetration will have a water tight 

The top of the structure will have two access openings. One for the removal of equipment 

(gearbox and generator) by lifting from the bank side and the other for man entry to the 

or inspections and general maintenance. The covers will be flush fitting 

Mild Steel (GMS) and sealed. In addition, the man access

assisted lift’ mechanism to help opening. 

The dead load of the structure will be the weight of the reinforced concrete structure

equipment and ancillary metalwork. A 1m depth of water over the area of the 

structure has been included to allow for a rapid water level rise in the river

hydrostatic pressure developing under the structure. 

Dynamic loads from the Archimedes screw, both transverse and rotational, have been 

considered in the design. 

A superimposed load of 5kN/m
2
 has been allowed for on the viewing terrace.

loads will be to BS6399 Part 1. 

The viewing terrace will include lightweight steel flooring cantilevering off the structure to 

form a circular shape. A lightweight steel access bridge, curved on plan, 

between the viewing terrace and the embankment. 

The precise dimensions of the structure may be refined when the turbine supplier provides 

a detailed design. The turbine supplier will commence the detailed design upon placement 

of an order for the equipment.  
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1005606 CLX (90)1003 and 1004. 

reinforced concrete. The upper part of 

the structure, the gearbox and generator housing, will be designed to be water retaining. 

H piles around 15m long, down to the underlying dense 

sands. Sheet piles will be driven along the toe of the structure to prevent undermining of 

iewing terrace has been set at a level of 35m 

 AOD. Ventilation 

from the generator will be positioned above the slab to 

medes Screw shaft penetration will have a water tight 

The top of the structure will have two access openings. One for the removal of equipment 

(gearbox and generator) by lifting from the bank side and the other for man entry to the 

The covers will be flush fitting 

the man access covers will be fitted 

weight of the reinforced concrete structure, the 

. A 1m depth of water over the area of the 

in the river with a lag on full 

screw, both transverse and rotational, have been 

has been allowed for on the viewing terrace. Hand-railing 

The viewing terrace will include lightweight steel flooring cantilevering off the structure to 

, curved on plan, will connect 

s of the structure may be refined when the turbine supplier provides 

a detailed design. The turbine supplier will commence the detailed design upon placement 
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4.3 Design Standards

The principal design documents for the 

• Design Manual for Roads and Br

Hydraulic Action 

• Eurocode 1 

• Eurocode 2 

• Eurocode 3 

• Eurocode 7 

4.4 Control Building

For a drawing of the control building refer to drawing 943/P01.

For a description of the control building 

have a concrete b

the bottom entry panel.

The finished floor level (

in 1000 year flood.

4.5 Site Infrastructure

4.5.1 Pedestrian and Vehicular

For drawings of the vehicular and pedestrian access details refer to SK051

and SK05

Vehicular access 

industrial estate

Allendale Estates land

formed from reinforced grass structure.

The pedestrian access to the site will be through the existing underpass. This 

currently has very steep entrances and would be un

It is therefore proposed to provide a re

section, to avoid cutting into the structure to re

raise the base levels

the slopes within the underpass.
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Design Standards 

principal design documents for the new apron and turbine structure are:

Design Manual for Roads and Bridges; The Design of Highway Bridges for 

Hydraulic Action – BA59/94   

Eurocode 1 – Actions, including UK National Annex. 

Eurocode 2 -  Concrete, including UK National Annex. 

Eurocode 3 - Steelwork 

rocode 7 -  Geotechnical design, including UK National Annex.

Building 

For a drawing of the control building refer to drawing 943/P01. 

For a description of the control building superstructure refer to Section 

have a concrete base slab with associated trenches and duct penetrations for the cabling to 

the bottom entry panel. 

finished floor level (FFL) of the building will be at 35.8mAOD

in 1000 year flood. 

Site Infrastructure 

Pedestrian and Vehicular Access 

For drawings of the vehicular and pedestrian access details refer to SK051

SK054. 

Vehicular access for maintenance vehicles only will be provided off Tyne Mills 

industrial estate. This will require access through NCC library vehicle stor

Allendale Estates land before passing back to NCC land.

formed from reinforced grass structure. 

The pedestrian access to the site will be through the existing underpass. This 

currently has very steep entrances and would be unacceptable for disabled access. 

It is therefore proposed to provide a re-graded access at each end. For the central 

section, to avoid cutting into the structure to re-grade the slopes, it is proposed to 

raise the base levels by infilling with a 200mm depth of concrete

the slopes within the underpass. This will reduce the headroom
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and turbine structure are: 

dges; The Design of Highway Bridges for 

Geotechnical design, including UK National Annex. 

Section 5. The structure will 

with associated trenches and duct penetrations for the cabling to 

, above the level of the 1 

For drawings of the vehicular and pedestrian access details refer to SK051, SK052 

will be provided off Tyne Mills 

. This will require access through NCC library vehicle store onto 

. The access road will be 

The pedestrian access to the site will be through the existing underpass. This 

acceptable for disabled access. 

ded access at each end. For the central 

grade the slopes, it is proposed to 

of concrete and thus reduce 

This will reduce the headroom from 2.35m in the 
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central section 

opportunity for

A ‘tar and ch

retaining wall adjacent to the Mazda Garage boundary fence. It is proposed to form 

the retaining wall from concrete to be consistent with the materials used in the 

development. 

4.5.2 Parking

Parking for visitors that arrive by car will be in the Tyne Green car park. Additional 

signage and demarcation for the rowing club parking and access gates will be 

provided to discourage people f

access wh

requirements 

return the rowing boats to their storage.

4.5.3 Canoe 

It is recognised that canoeists currently exit their canoes and kayaks upstream of 

the bridge and carry them through the underpass and down the steep embankment 

to navigate the 

There is an opportunity to improve this access by inco

informal steps, terraced into the new embankment form.

outlet of the turbine will progressively reduce in level

structure

canoeists to enter their craft in a range of water levels. 
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central section to 2.15m but is considered appropriate in that it provides

opportunity for all to experience the facility.  

A ‘tar and chip’ access path is proposed to the facility. This will require a 

retaining wall adjacent to the Mazda Garage boundary fence. It is proposed to form 

the retaining wall from concrete to be consistent with the materials used in the 

development.  Signage to the facility will be installed in Tyne Green.

Parking 

Parking for visitors that arrive by car will be in the Tyne Green car park. Additional 

signage and demarcation for the rowing club parking and access gates will be 

provided to discourage people from using their spaces and from blocking their 

access which can be required at anytime. An example of 

requirements  is when a number of vehicles arrive back from an event and need to 

return the rowing boats to their storage.  

 Portage 

It is recognised that canoeists currently exit their canoes and kayaks upstream of 

the bridge and carry them through the underpass and down the steep embankment 

to navigate the original apron. 

There is an opportunity to improve this access by incorporating some relatively 

informal steps, terraced into the new embankment form. The retaining wall at the 

outlet of the turbine will progressively reduce in level, as it curves from the turbine 

structure, down to the downstream low water level. This provi

canoeists to enter their craft in a range of water levels.  
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is considered appropriate in that it provides an equal 

ip’ access path is proposed to the facility. This will require a concrete 

retaining wall adjacent to the Mazda Garage boundary fence. It is proposed to form 

the retaining wall from concrete to be consistent with the materials used in the 

age to the facility will be installed in Tyne Green. 

Parking for visitors that arrive by car will be in the Tyne Green car park. Additional 

signage and demarcation for the rowing club parking and access gates will be 

rom using their spaces and from blocking their 

An example of the rowing club’s access 

when a number of vehicles arrive back from an event and need to 

It is recognised that canoeists currently exit their canoes and kayaks upstream of 

the bridge and carry them through the underpass and down the steep embankment 

rporating some relatively 

The retaining wall at the 

as it curves from the turbine 

to the downstream low water level. This provides an opportunity for 
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5. Architecture

The circular nature of the Archimedes screw and the curved arches of the adjacent bridge (which 

are reflected in the water to complete the circle), together wit

Archimedes screw, and the route of the pathway on the river bank have been the design inspiration. 

This has generated a curved circular geometry for the new building which will house the control 

equipment, the platform on t

Figure 5.1 – Concept Sketch

The control building is generated out of a cylindrical shape cut at an angle to create a sinuous 

flowing curved wall tipped towards the bridge. (The pedest

bridge is a key view.) The control equipment is housed in one segment of the circular plan and is 

defined by the flow of the pedestrian path through the building. The remaining area within the 

circular plan provides a space for interpretation of the hydro scheme. Slots have been cut into the 

circular wall to provide framed views of the Listed bridge and the Archimedes screw equipment. 

Both areas are to be covered with a roof contained within the circular form of the bu

will provide a covered, sheltered area for interpretation.
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Architecture 

The circular nature of the Archimedes screw and the curved arches of the adjacent bridge (which 

are reflected in the water to complete the circle), together with the flow of the river into the 

Archimedes screw, and the route of the pathway on the river bank have been the design inspiration. 

This has generated a curved circular geometry for the new building which will house the control 

equipment, the platform on top of the generator housing and the link between these two elements. 

Concept Sketch 

The control building is generated out of a cylindrical shape cut at an angle to create a sinuous 

flowing curved wall tipped towards the bridge. (The pedestrian view of the installation from the 

bridge is a key view.) The control equipment is housed in one segment of the circular plan and is 

defined by the flow of the pedestrian path through the building. The remaining area within the 

space for interpretation of the hydro scheme. Slots have been cut into the 

circular wall to provide framed views of the Listed bridge and the Archimedes screw equipment. 

Both areas are to be covered with a roof contained within the circular form of the bu

will provide a covered, sheltered area for interpretation. 
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The circular nature of the Archimedes screw and the curved arches of the adjacent bridge (which 

h the flow of the river into the 

Archimedes screw, and the route of the pathway on the river bank have been the design inspiration. 

This has generated a curved circular geometry for the new building which will house the control 

op of the generator housing and the link between these two elements.  

 

The control building is generated out of a cylindrical shape cut at an angle to create a sinuous 

rian view of the installation from the 

bridge is a key view.) The control equipment is housed in one segment of the circular plan and is 

defined by the flow of the pedestrian path through the building. The remaining area within the 

space for interpretation of the hydro scheme. Slots have been cut into the 

circular wall to provide framed views of the Listed bridge and the Archimedes screw equipment. 

Both areas are to be covered with a roof contained within the circular form of the building. This roof 
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Access to the circular viewing platform from the control building is via a path and raised walkway, 

which mirrors the flow of water into the Archimedes screw (refer to concept ske

initially orientates the viewer towards the bridge, and then curves toward the Archimedes screw 

itself. 

The viewing platform is circular and overhangs the generator building and associated sluice gates 

below. It provides a view of all the

inlet and the fish pass together with views of the bridge and river.

Figure 5.2 – Concept Model Aerial View

The installation of equipment within the river is predominantly of a robust concret

designed to withstand the rigours imposed by the continuously flowing river throughout the year, 

including times of flood. The other elements include open grids and metal mesh, to protect the inlet 

and screw mechanism. 

It is proposed that these materials are used in the construction of the proposed control building, the 

viewing platform and the ramped walkway linking these two structures. The use of this limited 

palette of materials, concrete and steel mesh will ensure integration of the vari

installation.  
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Access to the circular viewing platform from the control building is via a path and raised walkway, 

which mirrors the flow of water into the Archimedes screw (refer to concept ske

initially orientates the viewer towards the bridge, and then curves toward the Archimedes screw 

The viewing platform is circular and overhangs the generator building and associated sluice gates 

below. It provides a view of all the key components of the installation, the screw mechanism, the 

inlet and the fish pass together with views of the bridge and river. 

Concept Model Aerial View 

The installation of equipment within the river is predominantly of a robust concret

designed to withstand the rigours imposed by the continuously flowing river throughout the year, 

including times of flood. The other elements include open grids and metal mesh, to protect the inlet 

 

ese materials are used in the construction of the proposed control building, the 

viewing platform and the ramped walkway linking these two structures. The use of this limited 

palette of materials, concrete and steel mesh will ensure integration of the vari
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Access to the circular viewing platform from the control building is via a path and raised walkway, 

which mirrors the flow of water into the Archimedes screw (refer to concept sketch). The walkway 

initially orientates the viewer towards the bridge, and then curves toward the Archimedes screw 

The viewing platform is circular and overhangs the generator building and associated sluice gates 

key components of the installation, the screw mechanism, the 

 

The installation of equipment within the river is predominantly of a robust concrete construction 

designed to withstand the rigours imposed by the continuously flowing river throughout the year, 

including times of flood. The other elements include open grids and metal mesh, to protect the inlet 

ese materials are used in the construction of the proposed control building, the 

viewing platform and the ramped walkway linking these two structures. The use of this limited 

palette of materials, concrete and steel mesh will ensure integration of the various elements of this 
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The circular walls are to be constructed with in

This provides a robust material for what will become an unmonitored space. The roof will be 

covered in a metal mesh set 

ensure the interpretation area remains bright. Externally the metal and glazed sheets will be hidden 

by the mesh which will also mask the upstanding flashing and guttering. The result w

simple clean interface between the roof and the walls. The same mesh will be used in the access 

walkway and to the viewing platform. It can also be used to protect the upper surface of the 

Archimedes screw. 

The handrails to the viewing platfo

profile, with vertical railings between, in a similar fashion to the vertical railings at the inlet to the 

screw. These handrails will need to be robust to ensure they can withstand flood cond

The use of the modern functional materials present in the engineering elements of the project to 

create a contemporary design solution is a similar approach to that used when the listed bridge was 

constructed in 1793. It employed the use of substan

yet elegant design, (which ensured that it remained stable following the failure of previous bridges 

into Hexham). The design for this project takes its inspiration from the new technology of the 

Archimedes screw mechanism to create a contemporary design solution. The design does not seek 

to imitate the bridge, but reflects the solidity of the masonry bridge and the geometry of the nine 

arches spanning across the river. The proposed installation is of a very m

limiting any visual impact on the setting of the listed bridge.
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The circular walls are to be constructed with in-situ, concrete walls to create the sinuous curves. 

This provides a robust material for what will become an unmonitored space. The roof will be 

covered in a metal mesh set over metal profiled sheet roofing with glazed sheet to be installed to 

ensure the interpretation area remains bright. Externally the metal and glazed sheets will be hidden 

by the mesh which will also mask the upstanding flashing and guttering. The result w

simple clean interface between the roof and the walls. The same mesh will be used in the access 

walkway and to the viewing platform. It can also be used to protect the upper surface of the 

The handrails to the viewing platform and walkway will be supported on steel, formed with a curved 

profile, with vertical railings between, in a similar fashion to the vertical railings at the inlet to the 

screw. These handrails will need to be robust to ensure they can withstand flood cond

The use of the modern functional materials present in the engineering elements of the project to 

create a contemporary design solution is a similar approach to that used when the listed bridge was 

constructed in 1793. It employed the use of substantial solid stone masonry to create a functional 

yet elegant design, (which ensured that it remained stable following the failure of previous bridges 

into Hexham). The design for this project takes its inspiration from the new technology of the 

crew mechanism to create a contemporary design solution. The design does not seek 

to imitate the bridge, but reflects the solidity of the masonry bridge and the geometry of the nine 

arches spanning across the river. The proposed installation is of a very m

limiting any visual impact on the setting of the listed bridge. 
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situ, concrete walls to create the sinuous curves. 

This provides a robust material for what will become an unmonitored space. The roof will be 

over metal profiled sheet roofing with glazed sheet to be installed to 

ensure the interpretation area remains bright. Externally the metal and glazed sheets will be hidden 

by the mesh which will also mask the upstanding flashing and guttering. The result will be a very 

simple clean interface between the roof and the walls. The same mesh will be used in the access 

walkway and to the viewing platform. It can also be used to protect the upper surface of the 

rm and walkway will be supported on steel, formed with a curved 

profile, with vertical railings between, in a similar fashion to the vertical railings at the inlet to the 

screw. These handrails will need to be robust to ensure they can withstand flood conditions. 

The use of the modern functional materials present in the engineering elements of the project to 

create a contemporary design solution is a similar approach to that used when the listed bridge was 

tial solid stone masonry to create a functional 

yet elegant design, (which ensured that it remained stable following the failure of previous bridges 

into Hexham). The design for this project takes its inspiration from the new technology of the 

crew mechanism to create a contemporary design solution. The design does not seek 

to imitate the bridge, but reflects the solidity of the masonry bridge and the geometry of the nine 

arches spanning across the river. The proposed installation is of a very modest scale therefore 
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6. Outline Method Statement

The outline construction method statement should be read in conjunction with drawing SK030.

6.1 New Weir and 

A plan for construct

developed to ensure the buildabilty of the scheme and to inform the construction cost 

estimate. This is indicative as the appointed contractor will be responsible for these aspects 

of the Works.  

Construction access will be through the NCC 

Industrial Estate.

Allendale Estates and NCC land,

taken down to the lower level, formed from imported fill material, to a second working area.

This access will be pos

Sheet piling will be used to contain an area of fill allowing access 

Working from this area further sheet piling will be installed, some temporary and some 

permanent, to form a cofferdam around the turbine structure. The construction of the 

weir and new apron

out into the river along with diaphragm 

(cells). Each cell

granular material within the enclose

entering the river.

structure.  

On completion of the piling to the 

the face of the sheet piling.

6.2 Temporary Flow Barriers

A temporary flow barrier will be required across the three southern arches

during concreting works and some of the sheet piling works. 

the original apron

potential frequency of overtopping of a flood barrier. From this data a depth of 600mm is 

exceeded once or twice per month, 

With the barrier in 

arches (Arch 4 to 9
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Outline Method Statement 

The outline construction method statement should be read in conjunction with drawing SK030.

Weir and New Apron Structure 

A plan for construction access, working areas and the principal sequence of work has been 

developed to ensure the buildabilty of the scheme and to inform the construction cost 

estimate. This is indicative as the appointed contractor will be responsible for these aspects 

Construction access will be through the NCC land at the north east corner of Tyne Mills 

Industrial Estate. The access will run along the top of the river embankment

Allendale Estates and NCC land, to a working area above the site. An acc

taken down to the lower level, formed from imported fill material, to a second working area.

This access will be positioned to minimise the impact on the existing trees.

Sheet piling will be used to contain an area of fill allowing access 

Working from this area further sheet piling will be installed, some temporary and some 

permanent, to form a cofferdam around the turbine structure. The construction of the 

apron structure will extend from the embankment with sections of piles driven

out into the river along with diaphragm wall sections of piles forming small cofferdam areas

cell will have the water level reduced by pumping before placing the coarse 

granular material within the enclosed area formed, preventing any fines from the fill

entering the river. The backfill will form the platform for the subsequent section of the 

On completion of the piling to the new apron area the concrete slab will be cast, tied into 

the sheet piling. 

Temporary Flow Barriers 

A temporary flow barrier will be required across the three southern arches

during concreting works and some of the sheet piling works. This barrier will be placed on 

apron.  The 15 minute flow data for 2011 has been assessed to determine a 

potential frequency of overtopping of a flood barrier. From this data a depth of 600mm is 

exceeded once or twice per month, with the duration of the exceeda

With the barrier in place and water levels below its crest, the water level in the remaining 

4 to 9), will increase by around 50% as all the flow will pass through these 
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The outline construction method statement should be read in conjunction with drawing SK030. 

ion access, working areas and the principal sequence of work has been 

developed to ensure the buildabilty of the scheme and to inform the construction cost 

estimate. This is indicative as the appointed contractor will be responsible for these aspects 

land at the north east corner of Tyne Mills 

The access will run along the top of the river embankment, through 

to a working area above the site. An access will also be 

taken down to the lower level, formed from imported fill material, to a second working area. 

ned to minimise the impact on the existing trees. 

Sheet piling will be used to contain an area of fill allowing access to extend into the river. 

Working from this area further sheet piling will be installed, some temporary and some 

permanent, to form a cofferdam around the turbine structure. The construction of the new 

nkment with sections of piles driven 

forming small cofferdam areas 

have the water level reduced by pumping before placing the coarse 

d area formed, preventing any fines from the fill 

The backfill will form the platform for the subsequent section of the 

area the concrete slab will be cast, tied into 

A temporary flow barrier will be required across the three southern arches (Arch 1, 2 and 3) 

This barrier will be placed on 

nute flow data for 2011 has been assessed to determine a 

potential frequency of overtopping of a flood barrier. From this data a depth of 600mm is 

with the duration of the exceedance higher in winter.  

the water level in the remaining 

will increase by around 50% as all the flow will pass through these 
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arches. Hence, the barrier would need to be around 900mm 

above to be applicable.

Using the level data from 2011

overtopped 8 times in the 5 months of May through to September

appointed contractor will need to assess the risk of overtopping and 

Works against the cost of the barrier installed.

contractor will be able to assess the risk, however, there is a residual risk that the 

conditions are beyond those reasonably foreseeable and an allowan

plan.  

6.3 Turbine Structure

The turbine structure will be constructed from reinforced concrete. The foundations will be 

driven H piles around 15m long, down to the underlying dense sands. Sheet piles will be 

driven along the toe of 

The construction of the turbine will be from within a sheet piled cofferdam. It is anticipated 

that seepage into the excavation will be managed by over

treatment facility.

6.4 Pollution Prevention

A detailed method statement will be required by the contractor taking into account all issues 

identified in PPG5, Pollution Prevention Guidelines, works and maintenance in or near 

water and Environmental Good Practice on 

6.5 Decommissioning

Should decommissioning of the turbine be required at some stage in the future

engineering works, that is the 

remain in place. These would 

combined fish pass and hydro.

The inlet penstock to the turbine and wash out channel would be closed and mass concrete 

placed behind. The inlet area could be left without maintenance. Any accumulated silt and

debris could potentially fill the area.

the hydro into a larger fish passage scheme

attraction flows to the proposed fish pass

the gear box and generator) could be removed along with the control building on the 

embankment.   
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Hence, the barrier would need to be around 900mm high 

be applicable.  

Using the level data from 2011 a 900mm barrier across three arches

times in the 5 months of May through to September

appointed contractor will need to assess the risk of overtopping and 

Works against the cost of the barrier installed. Using the data available a tendering 

contractor will be able to assess the risk, however, there is a residual risk that the 

conditions are beyond those reasonably foreseeable and an allowan

Turbine Structure 

The turbine structure will be constructed from reinforced concrete. The foundations will be 

driven H piles around 15m long, down to the underlying dense sands. Sheet piles will be 

driven along the toe of the structure to prevent undermining of the structure from scour.

The construction of the turbine will be from within a sheet piled cofferdam. It is anticipated 

that seepage into the excavation will be managed by over-pumping back to the river via a 

ent facility. 

Pollution Prevention 

A detailed method statement will be required by the contractor taking into account all issues 

PPG5, Pollution Prevention Guidelines, works and maintenance in or near 

water and Environmental Good Practice on Site, CIRIA C502 1999

Decommissioning 

Should decommissioning of the turbine be required at some stage in the future

engineering works, that is the new apron, the turbine structure and the 

remain in place. These would capture and divert flows to the fish pass as opposed to the 

combined fish pass and hydro. 

The inlet penstock to the turbine and wash out channel would be closed and mass concrete 

placed behind. The inlet area could be left without maintenance. Any accumulated silt and

debris could potentially fill the area. Options could be explored to convert the channel for 

the hydro into a larger fish passage scheme or to retain as a conduit to maintain the 

to the proposed fish pass. The upper box on the turbine str

the gear box and generator) could be removed along with the control building on the 
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high for the 600mm analysis 

across three arches would have been 

times in the 5 months of May through to September, totalling 21 days. The 

appointed contractor will need to assess the risk of overtopping and the impact on the 

Using the data available a tendering 

contractor will be able to assess the risk, however, there is a residual risk that the 

conditions are beyond those reasonably foreseeable and an allowance for this is in the risk 

The turbine structure will be constructed from reinforced concrete. The foundations will be 

driven H piles around 15m long, down to the underlying dense sands. Sheet piles will be 

the structure to prevent undermining of the structure from scour. 

The construction of the turbine will be from within a sheet piled cofferdam. It is anticipated 

pumping back to the river via a 

A detailed method statement will be required by the contractor taking into account all issues 

PPG5, Pollution Prevention Guidelines, works and maintenance in or near 

Site, CIRIA C502 1999. 

Should decommissioning of the turbine be required at some stage in the future the civil 

, the turbine structure and the new weir, would 

divert flows to the fish pass as opposed to the 

The inlet penstock to the turbine and wash out channel would be closed and mass concrete 

placed behind. The inlet area could be left without maintenance. Any accumulated silt and 

Options could be explored to convert the channel for 

or to retain as a conduit to maintain the 

. The upper box on the turbine structure (housing 

the gear box and generator) could be removed along with the control building on the 



 

Hexham River Hydro – Detailed Design Report

Document no 1005606-RPT-00051 Rev D

All Mechanical and Electrical (

would be stripped out as part of the decommissioning.

The EA will assess the risks of the scheme as part of their regulatory consenting process 

and should not therefore subsequently require the scheme to be shut down. However, as 

an additional precaution

requirements. 
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Mechanical and Electrical (M&E) equipment, excluding the penstocks described above, 

would be stripped out as part of the decommissioning. 

The EA will assess the risks of the scheme as part of their regulatory consenting process 

and should not therefore subsequently require the scheme to be shut down. However, as 

an additional precaution, insurance will be taken out to cover the decommissioni
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equipment, excluding the penstocks described above, 

The EA will assess the risks of the scheme as part of their regulatory consenting process 

and should not therefore subsequently require the scheme to be shut down. However, as 

insurance will be taken out to cover the decommissioning 
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7. Mechanical Engineering Design

7.1 Archimedes 

The Archimedes screw technology has been used for low

1997. The construction of the screw limits its application to low

between 1m and c.10

a longer slope). 

The screw is a physically larger device than its competitors for achieving the same power. 

The screw diameter, and the cross

channels, sluice gate, and intake screen, are dictated by the design flow. The screw is 

installed at a technically

spans the vertical head between the upper and lower water levels. T

length is derived from the head (by trigonometry: head height divided by the sine of the 

angle). The angle may be varied slightly by design. 

This large size has benefits, in that the water passing through it is both open to air and 

constrained only in fairly large and slowly

that the screw can both convey large debris without damage and can reliably convey fish 

unharmed through its full length. Therefore no fine screening is required and c

screening alone is acceptable, which minimises the extent to which screening obstructs the 

flow and reduces the system’s output.

While its closest technical competitor the Kaplan may offer a better textbook efficiency 

before screening requirements ar

its passability to fish mean that it is often preferred to the Kaplan at sites where either might 

be viable. Overall “water to wire” efficiency of a screw installation is typically between 75%

80%. 

The screw cannot convey fish upstream. Scheme design can often improve upon existing 

upstream passage for fish, with a well

of higher flows. 

The screw is constructed from mild steel, with 4 inclined blad

around a central tube. The tube and blades are designed to be stiff enough to prevent 

deflection under load, and allow the screw to rotate in a steel trough with only 5 to 6mm 

clearance. The leading edge blade will include a prot

designed to provide both axial and radial support, with the lower bearing supporting the 

weight of the screw only. The lower bearing is designed for operation in harsh conditions, 

Detailed Design Report 

v D 

echanical Engineering Design 

 Screw 

The Archimedes screw technology has been used for low-head hydropower sites since 

. The construction of the screw limits its application to low-head sites where head is 

between 1m and c.10m (though it would be possible to interlink multiple screws to descend 

a longer slope).  

The screw is a physically larger device than its competitors for achieving the same power. 

The screw diameter, and the cross-section (width and depth) of the intake an

channels, sluice gate, and intake screen, are dictated by the design flow. The screw is 

installed at a technically-optimum standard inclination of 22 degrees from horizontal, and 

spans the vertical head between the upper and lower water levels. T

length is derived from the head (by trigonometry: head height divided by the sine of the 

ngle may be varied slightly by design.  

This large size has benefits, in that the water passing through it is both open to air and 

nstrained only in fairly large and slowly-rotating subsections of the device. This means 

that the screw can both convey large debris without damage and can reliably convey fish 

unharmed through its full length. Therefore no fine screening is required and c

screening alone is acceptable, which minimises the extent to which screening obstructs the 

flow and reduces the system’s output. 

While its closest technical competitor the Kaplan may offer a better textbook efficiency 

before screening requirements are imposed, the screw’s performance after screening and 

its passability to fish mean that it is often preferred to the Kaplan at sites where either might 

be viable. Overall “water to wire” efficiency of a screw installation is typically between 75%

e screw cannot convey fish upstream. Scheme design can often improve upon existing 

upstream passage for fish, with a well-designed fish pass serving to mitigate local reduction 

 

The screw is constructed from mild steel, with 4 inclined blades welded in a helix shape 

around a central tube. The tube and blades are designed to be stiff enough to prevent 

deflection under load, and allow the screw to rotate in a steel trough with only 5 to 6mm 

The leading edge blade will include a protective bumper.

designed to provide both axial and radial support, with the lower bearing supporting the 

weight of the screw only. The lower bearing is designed for operation in harsh conditions, 

Page 34 of 105 

head hydropower sites since 

head sites where head is 

m (though it would be possible to interlink multiple screws to descend 

The screw is a physically larger device than its competitors for achieving the same power. 

section (width and depth) of the intake and outflow 

channels, sluice gate, and intake screen, are dictated by the design flow. The screw is 

optimum standard inclination of 22 degrees from horizontal, and 

spans the vertical head between the upper and lower water levels. Therefore the screw’s 

length is derived from the head (by trigonometry: head height divided by the sine of the 

This large size has benefits, in that the water passing through it is both open to air and 

rotating subsections of the device. This means 

that the screw can both convey large debris without damage and can reliably convey fish 

unharmed through its full length. Therefore no fine screening is required and coarse 

screening alone is acceptable, which minimises the extent to which screening obstructs the 

While its closest technical competitor the Kaplan may offer a better textbook efficiency 

e imposed, the screw’s performance after screening and 

its passability to fish mean that it is often preferred to the Kaplan at sites where either might 

be viable. Overall “water to wire” efficiency of a screw installation is typically between 75%- 

e screw cannot convey fish upstream. Scheme design can often improve upon existing 

designed fish pass serving to mitigate local reduction 

es welded in a helix shape 

around a central tube. The tube and blades are designed to be stiff enough to prevent 

deflection under load, and allow the screw to rotate in a steel trough with only 5 to 6mm 

ective bumper. The upper bearing is 

designed to provide both axial and radial support, with the lower bearing supporting the 

weight of the screw only. The lower bearing is designed for operation in harsh conditions, 
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often submerged, and needs to allow for 

during operation. It contains a sensor to detect water ingress and thus provide an early 

warning of any problem with the seals.

The screw selected for the detailed design is 3.8m diameter with a rotational spe

revolutions per minute.

7.2 Gearbox 

The screw is connected to a gearbox through a flexible coupling designed for long life. The 

gearbox is a 3 stage helical system designed for high efficiency and long life. Oil 

temperature and content are monitored c

gearbox vibration which allows the control system to shut the system down if any issue is 

identified. 

7.3 Generator 

The generator is connected to the gearbox through a flexible coupling designed for long 

life. The generator is a standard induction motor with high efficiency windings. Temperature 

sensors are fitted in the windings and monitored continually.

7.4 Emergency Brake

The screw is fitted with an emergency brake that is capable of completely stopping the 

screw even when running at full power. The brake is automatically applied if the connection 

to the grid is lost or in an emergency stop situation.

7.5 Inlet Penstock

The flow to the screw is controlled by a vertical steel penstock that is raised by a hydraulic 

ram. The gate is designed to fall under its own weight with the maximum height of water 

behind it, so that it is completely failsafe in the event of a grid failure or other emergency 

stop situation. 

7.6 Inlet Screen 

A coarse mesh screen is fitted across the entr

large debris entering the screw. This is formed from horizontal bars with 130mm spacing

accordance with the EA’s best practice guidelines

enough to retain the full weight o

horizontal bars are angled to deflect debris off the screen towards the bywash so that most 

floating debris that cannot pass through the screen can pass on downstream. Manual 

cleaning will be required f

on the screen. 

Detailed Design Report 

v D 

often submerged, and needs to allow for thermal expansion and contraction of the screw 

during operation. It contains a sensor to detect water ingress and thus provide an early 

problem with the seals. 

The screw selected for the detailed design is 3.8m diameter with a rotational spe

revolutions per minute. 

The screw is connected to a gearbox through a flexible coupling designed for long life. The 

gearbox is a 3 stage helical system designed for high efficiency and long life. Oil 

temperature and content are monitored continually by automated system controls

gearbox vibration which allows the control system to shut the system down if any issue is 

The generator is connected to the gearbox through a flexible coupling designed for long 

The generator is a standard induction motor with high efficiency windings. Temperature 

sensors are fitted in the windings and monitored continually. 

Emergency Brake 

The screw is fitted with an emergency brake that is capable of completely stopping the 

ew even when running at full power. The brake is automatically applied if the connection 

to the grid is lost or in an emergency stop situation. 

Inlet Penstock 

flow to the screw is controlled by a vertical steel penstock that is raised by a hydraulic 

m. The gate is designed to fall under its own weight with the maximum height of water 

behind it, so that it is completely failsafe in the event of a grid failure or other emergency 

 

A coarse mesh screen is fitted across the entrance to the screw for safety and to prevent 

large debris entering the screw. This is formed from horizontal bars with 130mm spacing

accordance with the EA’s best practice guidelines. The screen is designed to be strong 

enough to retain the full weight of water even in the event of a complete blockage. The 

horizontal bars are angled to deflect debris off the screen towards the bywash so that most 

floating debris that cannot pass through the screen can pass on downstream. Manual 

cleaning will be required from time to time if large branches or other large debris gets stuck 
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thermal expansion and contraction of the screw 

during operation. It contains a sensor to detect water ingress and thus provide an early 

The screw selected for the detailed design is 3.8m diameter with a rotational speed of 21 

The screw is connected to a gearbox through a flexible coupling designed for long life. The 

gearbox is a 3 stage helical system designed for high efficiency and long life. Oil 

by automated system controls, as is the 

gearbox vibration which allows the control system to shut the system down if any issue is 

The generator is connected to the gearbox through a flexible coupling designed for long 

The generator is a standard induction motor with high efficiency windings. Temperature 

The screw is fitted with an emergency brake that is capable of completely stopping the 

ew even when running at full power. The brake is automatically applied if the connection 

flow to the screw is controlled by a vertical steel penstock that is raised by a hydraulic 

m. The gate is designed to fall under its own weight with the maximum height of water 

behind it, so that it is completely failsafe in the event of a grid failure or other emergency 

ance to the screw for safety and to prevent 

large debris entering the screw. This is formed from horizontal bars with 130mm spacing in 

. The screen is designed to be strong 

f water even in the event of a complete blockage. The 

horizontal bars are angled to deflect debris off the screen towards the bywash so that most 

floating debris that cannot pass through the screen can pass on downstream. Manual 

rom time to time if large branches or other large debris gets stuck 
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7.7 Bypass Penstock

The bypass penstock is designed to flush debris off the intake screen, and will be 

programmed to open automatically whenever debris accumulates. It will be 

bottom, with a single hydraulic ram allowing it to open downstream to provide a clear path 

for cleaning the channel out.
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Bypass Penstock 

The bypass penstock is designed to flush debris off the intake screen, and will be 

programmed to open automatically whenever debris accumulates. It will be 

bottom, with a single hydraulic ram allowing it to open downstream to provide a clear path 

for cleaning the channel out. This will only be opened periodically and for a short duration.
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The bypass penstock is designed to flush debris off the intake screen, and will be 

programmed to open automatically whenever debris accumulates. It will be hinged from the 

bottom, with a single hydraulic ram allowing it to open downstream to provide a clear path 

This will only be opened periodically and for a short duration. 
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8. Electrical Engineering Design

8.1 Electrical Connection

The control panel has a number of functions:

• Automatic operation of screw under all conditions.

• Failsafe shutdown after grid failure or emergency stop

• Operation of sluice gate, bypass sluice gate, brake etc.

• Control of screw speed to maintain a defined mini
times. 

• Monitoring of system sensors designed to protect system and provide early 
warning signs before failure occurs.

• Grid connection according to G59/2 standard.

• Logging and reporting of system operation.

The connection to 

local District Network Operator (DNO) for which a quotation has been obtained, or 

alternatively to an existing local connection such as the garage adjacent to the site. Either 

way the DNO will need to approve the connection capacity and will attend to witness the 

operation of the control panel before generation can commence.

8.2 Control Building

All electrical control equipment will be housed in a small control building on the top of the 

bank well above flood level. Cables will enter underground through ducts, and into floor 

standing cabinets that house the control panel electronics. An internet connection will be 

provided to allow full remote control of the operating system, as well as connect

CCTV systems as required. Educational displays and interactive interpretation systems can 

also be installed in this building.
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lectrical Engineering Design 

Electrical Connection 

e control panel has a number of functions:- 

Automatic operation of screw under all conditions. 

Failsafe shutdown after grid failure or emergency stop 

Operation of sluice gate, bypass sluice gate, brake etc. 

Control of screw speed to maintain a defined minimum water level upstream at all 

Monitoring of system sensors designed to protect system and provide early 
warning signs before failure occurs. 

Grid connection according to G59/2 standard. 

Logging and reporting of system operation. 

The connection to the grid can be made to a new local connection point provided by the 

local District Network Operator (DNO) for which a quotation has been obtained, or 

alternatively to an existing local connection such as the garage adjacent to the site. Either 

will need to approve the connection capacity and will attend to witness the 

operation of the control panel before generation can commence. 

Control Building 

All electrical control equipment will be housed in a small control building on the top of the 

well above flood level. Cables will enter underground through ducts, and into floor 

standing cabinets that house the control panel electronics. An internet connection will be 

provided to allow full remote control of the operating system, as well as connect

CCTV systems as required. Educational displays and interactive interpretation systems can 

also be installed in this building. 
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mum water level upstream at all 

Monitoring of system sensors designed to protect system and provide early 

the grid can be made to a new local connection point provided by the 

local District Network Operator (DNO) for which a quotation has been obtained, or 

alternatively to an existing local connection such as the garage adjacent to the site. Either 

will need to approve the connection capacity and will attend to witness the 

 

All electrical control equipment will be housed in a small control building on the top of the 

well above flood level. Cables will enter underground through ducts, and into floor 

standing cabinets that house the control panel electronics. An internet connection will be 

provided to allow full remote control of the operating system, as well as connections for 

CCTV systems as required. Educational displays and interactive interpretation systems can 
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9. Instrumentation

9.1 Turbine Inlet Level Monitoring

The water level in the pond formed by the 

the flow to the screw, and thus maintain the optimum level in this pond. A pressure sensor 

will be deployed with accuracy of +

protection against floo

by wind and wave action. This level will be recorded every 15 minutes, and used to provide 

feedback to the control system.

9.2  Control philosophy

9.2.1 Start Up and Shutdown

The screw will not 

Q95 to permit it to operate at minimum speed without drawing the level down below 

the minimum level required to fill the fish pass. This will be defined by a specific 

water level in the i

will start the system when conditions are correct.

The screw will automatically shut down for a number of reasons:

• 

• 

• 

• 

• 

A failsafe float switch will be fitted in addition to the level sensor which will apply the 

screw brake and close the sluice gate even in the event that the level sensor or 

control system fails. The sluice gate is also designed to be failsafe, requiring no 

power to close 

power is lost it closes automatically. The same philosophy applies to the brake.

9.2.2 Turbine Spe

The control system is continuously measuring and recording the output of the level 

sensor. As soon as the level drops below the set point then the screw will slow 
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nstrumentation, Control and Automation

Turbine Inlet Level Monitoring 

The water level in the pond formed by the new weir must be accurately measured to control 

the flow to the screw, and thus maintain the optimum level in this pond. A pressure sensor 

will be deployed with accuracy of +-4mm to achieve this, located in a stilling tube to provide 

protection against flooding and debris, as well as to reduce any fluctuations in level caused 

by wind and wave action. This level will be recorded every 15 minutes, and used to provide 

feedback to the control system.  

Control philosophy 

Start Up and Shutdown 

The screw will not be permitted to start until the water level rises sufficiently above 

to permit it to operate at minimum speed without drawing the level down below 

the minimum level required to fill the fish pass. This will be defined by a specific 

water level in the intake pond. The control system automatically detects this and 

will start the system when conditions are correct. 

The screw will automatically shut down for a number of reasons:

Water level drops below the minimum level for the fish pass

River flow level drops below Q95. 

Mains connection fault. 

Flood event. 

Control system failure. 

A failsafe float switch will be fitted in addition to the level sensor which will apply the 

screw brake and close the sluice gate even in the event that the level sensor or 

ol system fails. The sluice gate is also designed to be failsafe, requiring no 

power to close – it is held open by providing power to a hydraulic valve, so that if 

power is lost it closes automatically. The same philosophy applies to the brake.

Turbine Speed and Water Level Control 

The control system is continuously measuring and recording the output of the level 

sensor. As soon as the level drops below the set point then the screw will slow 
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utomation (ICA) 

must be accurately measured to control 

the flow to the screw, and thus maintain the optimum level in this pond. A pressure sensor 

4mm to achieve this, located in a stilling tube to provide 

ding and debris, as well as to reduce any fluctuations in level caused 

by wind and wave action. This level will be recorded every 15 minutes, and used to provide 

be permitted to start until the water level rises sufficiently above 

to permit it to operate at minimum speed without drawing the level down below 

the minimum level required to fill the fish pass. This will be defined by a specific 

ntake pond. The control system automatically detects this and 

The screw will automatically shut down for a number of reasons:- 

Water level drops below the minimum level for the fish pass. 

A failsafe float switch will be fitted in addition to the level sensor which will apply the 

screw brake and close the sluice gate even in the event that the level sensor or 

ol system fails. The sluice gate is also designed to be failsafe, requiring no 

it is held open by providing power to a hydraulic valve, so that if 

power is lost it closes automatically. The same philosophy applies to the brake. 

The control system is continuously measuring and recording the output of the level 

sensor. As soon as the level drops below the set point then the screw will slow 
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down just enough to correct this, thus ensuring that this level is

enough. If the screw reaches minimum speed but the level continues to fall then 

the sluice gate will close and the screw shuts down until the river level rises again. 

Conversely if the level rises above the set point then the screw speeds up t

more water, and thus draws this level down again. If the screw reaches maximum 

speed but the level continues to rise then any surplus will pass over the 

crest. 

It is recommended that as part of the two or three dimensional hydraulic modelli

discussed in Section 12

tested and confirmed.
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down just enough to correct this, thus ensuring that this level is

enough. If the screw reaches minimum speed but the level continues to fall then 

the sluice gate will close and the screw shuts down until the river level rises again. 

Conversely if the level rises above the set point then the screw speeds up t

more water, and thus draws this level down again. If the screw reaches maximum 

speed but the level continues to rise then any surplus will pass over the 

It is recommended that as part of the two or three dimensional hydraulic modelli

discussed in Section 12, the water level control and turbine speed adjustment are 

tested and confirmed. 
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down just enough to correct this, thus ensuring that this level is always high 

enough. If the screw reaches minimum speed but the level continues to fall then 

the sluice gate will close and the screw shuts down until the river level rises again. 

Conversely if the level rises above the set point then the screw speeds up to take 

more water, and thus draws this level down again. If the screw reaches maximum 

speed but the level continues to rise then any surplus will pass over the new weir 

It is recommended that as part of the two or three dimensional hydraulic modelling 

the water level control and turbine speed adjustment are 
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10. Fisheries 

10.1 Fisheries Impact Assessment

There are several key areas that need to be considered when assessing the potential 

impact of the proposed hydr

catchment level. These are as follows:

• Upstream migration

• Downstream migration

• Alterations in habitat availability

10.1.1 Upstream M

There is currently a crude pool and traverse fish pass at H

approximate mid

passage

pool of the pass into the main 

Opportunities for upstream migration past the rest of the structure are limited, 

particularly at lower flow, due to the significant head

water flowing over the 

shallow water d

bridge footing at Hexham currently acts as a significant barrier to the upstream 

migration of fish within the River Tyne. Indeed, large numbers of fish have been 

observed during site visits j

weir face and are often washed back downstream into the 

The CRESS report, which looked at the status of Hexham bridge 

to migration concluded that it was: “Passable for adult 

potentially limited extent); limitations for smaller salmon

weaker swimming species including coarse fish, lampreys and eels”. 

As part of the hydropower installation, a new best

installed alongside the Archimede

migratory fish.

The proposed Larinier fish pass

as the standalone solution to improve fish passage at the 

TRT solution was very low when compared to the total river flow at the 
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Fisheries Impact Assessment 

There are several key areas that need to be considered when assessing the potential 

impact of the proposed hydropower scheme on the fisheries ecology, both at a local and 

catchment level. These are as follows: 

Upstream migration. 

Downstream migration. 

Alterations in habitat availability. 

Upstream Migration 

There is currently a crude pool and traverse fish pass at H

approximate mid-point of the weir. This structure is however

passage and, in particular, has a very large head-drop out of the most downstream 

pool of the pass into the main weir pool that is typically in the order of 1m

Opportunities for upstream migration past the rest of the structure are limited, 

particularly at lower flow, due to the significant head-drop at the 

water flowing over the weir has scoured out the bed downstream, and 

shallow water depths on the sloping face of the weir. As a result, the 

bridge footing at Hexham currently acts as a significant barrier to the upstream 

migration of fish within the River Tyne. Indeed, large numbers of fish have been 

observed during site visits jumping at and onto the weir, where they swim up the 

face and are often washed back downstream into the 

The CRESS report, which looked at the status of Hexham bridge 

to migration concluded that it was: “Passable for adult Salmon and Sea Trout (to a 

potentially limited extent); limitations for smaller salmonoids; and a barrier to 

weaker swimming species including coarse fish, lampreys and eels”. 

As part of the hydropower installation, a new best-practice Larinier fish pass 

installed alongside the Archimedes screw. This will provide a route upstream for 

migratory fish.  

The proposed Larinier fish pass is of the same design as was proposed by 

as the standalone solution to improve fish passage at the 

solution was very low when compared to the total river flow at the 
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There are several key areas that need to be considered when assessing the potential 

opower scheme on the fisheries ecology, both at a local and 

There is currently a crude pool and traverse fish pass at Hexham, at the 

. This structure is however sub-optimal for fish 

drop out of the most downstream 

pool that is typically in the order of 1m. 

Opportunities for upstream migration past the rest of the structure are limited, 

drop at the weir toe, where 

has scoured out the bed downstream, and due to 

. As a result, the weir and 

bridge footing at Hexham currently acts as a significant barrier to the upstream 

migration of fish within the River Tyne. Indeed, large numbers of fish have been 

, where they swim up the 

face and are often washed back downstream into the weir pool.  

The CRESS report, which looked at the status of Hexham bridge weir as a barrier 

Salmon and Sea Trout (to a 

ids; and a barrier to 

weaker swimming species including coarse fish, lampreys and eels”.  

practice Larinier fish pass will be 

screw. This will provide a route upstream for 

is of the same design as was proposed by the TRT 

as the standalone solution to improve fish passage at the weir. Flow through the 

solution was very low when compared to the total river flow at the weir. As a 
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result the attraction flow to 

of 3 – 4% of Q

efficiency of the fish pass. In contrast, if a Larinier fish pass is built alongside an 

Archimede

fish pass and

a standalone fish pass is given in 

m
3
/s at Q

Figure 10.1.1

mm baffles, based on the head change on the weir crest

In contrast, the total flow through an Archimede

given in 

Larinier fish pass itself, as well as the combined flow through the fish pass and 

Archimede

arches and takes up to a maximum of 7.75 m

arches also provides a route for fish upstream through the third arch, where water 

depths are greater than 

Note that the increase in fish pass flows at higher river flows (e.g. Q

pass installed alongside an Archimede

fish pass, due to the effect of the screw on upstream water levels

clear from 
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the attraction flow to the standalone pass would be relatively low (a minimum 

4% of Qmean – optimal range in the UK is 5 – 10%), 

efficiency of the fish pass. In contrast, if a Larinier fish pass is built alongside an 

Archimedes screw turbine, the attraction flow into the corner of the 

fish pass and screw are sited is the combined flow through both. The flow through

a standalone fish pass is given in Figure 10.1.1a, showing that flow is between ~1 

/s at Q95 to ~2.8 m
3
/s at Q10.  

10.1.1a - flow through a standalone 1.8 m wide Larinier pass with 150 

mm baffles, based on the head change on the weir crest

contrast, the total flow through an Archimedes screw and Larinier fish pass is 

given in Figure 10.1.1b. This graph presents both the flow through a 1.8 m wide 

Larinier fish pass itself, as well as the combined flow through the fish pass and 

Archimedes screw (based on a screw turbine that collects

arches and takes up to a maximum of 7.75 m
3
/s). The collection of water from three 

arches also provides a route for fish upstream through the third arch, where water 

depths are greater than in the first two arches. 

Note that the increase in fish pass flows at higher river flows (e.g. Q

pass installed alongside an Archimedes screw is not as great as in a standalone 

fish pass, due to the effect of the screw on upstream water levels

clear from Figure10.1.1b that the total flow (and hence attraction flow for fish 
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be relatively low (a minimum 

10%), possibly limiting the 

efficiency of the fish pass. In contrast, if a Larinier fish pass is built alongside an 

screw turbine, the attraction flow into the corner of the weir where the 

combined flow through both. The flow through 

, showing that flow is between ~1 

 

flow through a standalone 1.8 m wide Larinier pass with 150 

mm baffles, based on the head change on the weir crest 

screw and Larinier fish pass is 

. This graph presents both the flow through a 1.8 m wide 

Larinier fish pass itself, as well as the combined flow through the fish pass and 

collects water from three of the 

The collection of water from three 

arches also provides a route for fish upstream through the third arch, where water 

Note that the increase in fish pass flows at higher river flows (e.g. Q10) in a fish 

screw is not as great as in a standalone 

fish pass, due to the effect of the screw on upstream water levels. However, It is 

that the total flow (and hence attraction flow for fish 
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moving upstream into the 

significantly greater than that of the fish pass flows presented in 

Figure 10.1.1b 

m Larinier pass

It is considered that a well

together will be of a greater net benefit 

fish pass on its own. It is well documented that flow is a trigger to upstream 

migration in migratory salmonids and increased river discharge acts as a stimulus 

to upstream migration and an increase in freshwater ri

environmental trigger for the movement of salmon into the freshwater environment 

and subsequent upstream migration (Alabaster, 1970; Potter, 1988; Laughton, 

1991; Jensen 

salmon migration is primarily related to an increase in relative (rather than 

absolute) discharge (Alabaster, 1970).

It should be noted that the physico

include the volume of water, but also the na

very low velocity potentially represents a poor attraction flow to upstream migrating 

fish as water velocity is an important component of attraction flow. 
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moving upstream into the weir pool) from the fish pass and Archimede

significantly greater than that of the fish pass flows presented in 

10.1.1b - flow through a 1.8 m Larinier fish pass and flow through a 1.8 

m Larinier pass and Archimedes screw combined 

It is considered that a well-designed Archimedes screw and fish pass co

together will be of a greater net benefit for upstream migration than the proposed 

fish pass on its own. It is well documented that flow is a trigger to upstream 

migration in migratory salmonids and increased river discharge acts as a stimulus 

to upstream migration and an increase in freshwater river discharge may act as an 

environmental trigger for the movement of salmon into the freshwater environment 

and subsequent upstream migration (Alabaster, 1970; Potter, 1988; Laughton, 

1991; Jensen et al., 1986). This relationship between river discharge a

salmon migration is primarily related to an increase in relative (rather than 

absolute) discharge (Alabaster, 1970). 

It should be noted that the physico-chemical triggers to migration from river flow 

include the volume of water, but also the nature of that flow. A large flow that has a 

very low velocity potentially represents a poor attraction flow to upstream migrating 

fish as water velocity is an important component of attraction flow. 
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pool) from the fish pass and Archimedes screw is 

significantly greater than that of the fish pass flows presented in Figure 10.1.1b. 

 

flow through a 1.8 m Larinier fish pass and flow through a 1.8 

screw and fish pass co-located 

for upstream migration than the proposed 

fish pass on its own. It is well documented that flow is a trigger to upstream 

migration in migratory salmonids and increased river discharge acts as a stimulus 

ver discharge may act as an 

environmental trigger for the movement of salmon into the freshwater environment 

and subsequent upstream migration (Alabaster, 1970; Potter, 1988; Laughton, 

, 1986). This relationship between river discharge and upstream 

salmon migration is primarily related to an increase in relative (rather than 

chemical triggers to migration from river flow 

ture of that flow. A large flow that has a 

very low velocity potentially represents a poor attraction flow to upstream migrating 

fish as water velocity is an important component of attraction flow.  
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However, the advantage of an Archimede

side is that the total flow from the two combined is significantly higher than the fish 

pass on its own. As a result, the attraction flow for fish moving upstream will be 

significantly higher from a screw and fish pass system and it c

a higher proportion of fish will find the Larinier pass than if one was installed on its 

own.  

As a final note, the situation at Hexham affords very poor opportunities for the 

upstream migration of weaker swimming coarse fish. The insta

species’ Larinier fish pass at the site will significantly improve the current situation 

and will provide a route by which virtually all fish species present in the Tyne are 

able to move upstream past the 

The upstream p

positioned alongside the outer wall of the Larinier pass. This will provide an efficient 

route upstream for eels past a structure that is currently a highly significant barrier 

to eel migration.

In addition, the upstream migration of lamprey will be provided for by the 

installation of steel plates on the side walls of the two Larinier flights. Lamprey are 

able to attached to these plates and use them as a means of moving upstream 

through the Larinie

10.1.2 Downstream Migration

Currently, the 

this will be limited to low flows when the depth over the 

extension

such as smolts and kelts will delay upstream of the 

a level where they are able to move downstream over the 

This delay will remain the case in the proposed scheme as at low flows the 

propose

apron. 

If the proposed hydropower scheme is installed, when fish are migrating 

downstream past the 

either pass downstream d

any of the northernmost six arches of Hexham Bridge) or alternatively move 

downstream through the section of the 

‘collected’ and channelled down to the Archimedes

pass through any of the southernmost three arches of Hexham Bridge).
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However, the advantage of an Archimedes screw and fish pa

side is that the total flow from the two combined is significantly higher than the fish 

pass on its own. As a result, the attraction flow for fish moving upstream will be 

significantly higher from a screw and fish pass system and it c

a higher proportion of fish will find the Larinier pass than if one was installed on its 

As a final note, the situation at Hexham affords very poor opportunities for the 

upstream migration of weaker swimming coarse fish. The insta

species’ Larinier fish pass at the site will significantly improve the current situation 

and will provide a route by which virtually all fish species present in the Tyne are 

able to move upstream past the weir at Hexham.  

The upstream passage of eels will be provided for by a bespoke eel pass 

positioned alongside the outer wall of the Larinier pass. This will provide an efficient 

route upstream for eels past a structure that is currently a highly significant barrier 

to eel migration.  

addition, the upstream migration of lamprey will be provided for by the 

installation of steel plates on the side walls of the two Larinier flights. Lamprey are 

able to attached to these plates and use them as a means of moving upstream 

through the Larinier pass. 

Downstream Migration 

Currently, the weir is likely to cause some delay to downstream migration, however 

this will be limited to low flows when the depth over the original

extension is very shallow. Under such circumstances, downstre

such as smolts and kelts will delay upstream of the weir until river flows increase to 

a level where they are able to move downstream over the 

This delay will remain the case in the proposed scheme as at low flows the 

proposed scheme does not influence the depth or flow distribution over the 

If the proposed hydropower scheme is installed, when fish are migrating 

downstream past the original apron and apron extension 

either pass downstream directly over the original apron (i.e. if they pass through 

any of the northernmost six arches of Hexham Bridge) or alternatively move 

downstream through the section of the new weir from which water is being 

‘collected’ and channelled down to the Archimedes screw and fish pass (i.e. if they 

pass through any of the southernmost three arches of Hexham Bridge).
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screw and fish pass positioned side by 

side is that the total flow from the two combined is significantly higher than the fish 

pass on its own. As a result, the attraction flow for fish moving upstream will be 

significantly higher from a screw and fish pass system and it can be expected that 

a higher proportion of fish will find the Larinier pass than if one was installed on its 

As a final note, the situation at Hexham affords very poor opportunities for the 

upstream migration of weaker swimming coarse fish. The installation of a ‘multi-

species’ Larinier fish pass at the site will significantly improve the current situation 

and will provide a route by which virtually all fish species present in the Tyne are 

assage of eels will be provided for by a bespoke eel pass 

positioned alongside the outer wall of the Larinier pass. This will provide an efficient 

route upstream for eels past a structure that is currently a highly significant barrier 

addition, the upstream migration of lamprey will be provided for by the 

installation of steel plates on the side walls of the two Larinier flights. Lamprey are 

able to attached to these plates and use them as a means of moving upstream 

is likely to cause some delay to downstream migration, however 

original apron and apron 

is very shallow. Under such circumstances, downstream migrating fish 

until river flows increase to 

a level where they are able to move downstream over the weir crest.  

This delay will remain the case in the proposed scheme as at low flows the 

d scheme does not influence the depth or flow distribution over the original 

If the proposed hydropower scheme is installed, when fish are migrating 

 at Hexham, they will 

(i.e. if they pass through 

any of the northernmost six arches of Hexham Bridge) or alternatively move 

from which water is being 

screw and fish pass (i.e. if they 

pass through any of the southernmost three arches of Hexham Bridge).In the case 
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of the latter, fish will then move downstream through either the fish pass or screw. 

Due to the non

Larinier passes are generally accepted as being safe for the downstream migration 

of fish. Equally, a significant amount of work has previously found that fish moving 

downstream through an Archimede

may pass directly over the 

Hydraulic screw turbines are generally considered to be very fish friendly, having a 

slow rotational speed of 22 

shear forces. After passing the leadin

water until released at the outflow. 

Hexham these chambers are large.

Previous studies have shown minimal effects on both salmonids (salmon smolts, 

kelts, trout) passing th

Consulting, 2008) and also on coarse fish species, including chub, roach, eels, 

pike, barbel, perch and lamprey (Spah, 2001, Vis Advies 2007, Fishtek Consulting, 

2009).  

Assessments of the impac

(Fishtek, 2007) showed that in over 1000 passages of fish through the turbine, 

across the full range of operating speeds up to a maximum of 30 rpm, there was no 

damage to trout ranging in size from 8 to 63 cm. 

turbine naturally also suffered minimal damage with light, recoverable scale loss 

observed in a few indiv

River Dart Trials

Previous work has been aimed at determining the extent of damage caused by 

passage through a screw

brown trout, rainbow trout, salmon and eels through the turbine and found that fish 

up to 98 cm (7.4 kg) passed through the screw turbine with no damage at all. 

over 1000 passages of fish through th

operating speeds up to a maximum of 30 rpm, there was no damage to trout 

ranging in size from 8 to 63 cm. (These trials were conducted on a smaller screw 

than is proposed at Hexham. However, the range of rpm’s that

included screw tip speeds that are in excess of those that will be created by the 

proposed screw at Hexham and as a result, the work conducted is applicable to the 

proposed situation at Hexham

suffered minimal damage with light, recoverable scale loss observed in a few 

individuals (4% of the total number of smolts examined), however it was not 
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of the latter, fish will then move downstream through either the fish pass or screw. 

Due to the non-aggressive baffles that are only positioned on the base of the pass, 

Larinier passes are generally accepted as being safe for the downstream migration 

of fish. Equally, a significant amount of work has previously found that fish moving 

downstream through an Archimedes screw are not damaged. In hi

may pass directly over the new weir. 

Hydraulic screw turbines are generally considered to be very fish friendly, having a 

slow rotational speed of 22 - 30 rpm and no rapid pressure changes or hydraulic 

shear forces. After passing the leading edge, fish remain in the same chamber of 

water until released at the outflow. For the large diameter screw proposed at 

Hexham these chambers are large. 

Previous studies have shown minimal effects on both salmonids (salmon smolts, 

kelts, trout) passing through this type of turbine (Fishtek Consulting, 2007; Fishtek 

Consulting, 2008) and also on coarse fish species, including chub, roach, eels, 

pike, barbel, perch and lamprey (Spah, 2001, Vis Advies 2007, Fishtek Consulting, 

 

Assessments of the impact of an Archimedes Screw Turbine on salmonids 

(Fishtek, 2007) showed that in over 1000 passages of fish through the turbine, 

across the full range of operating speeds up to a maximum of 30 rpm, there was no 

damage to trout ranging in size from 8 to 63 cm. Smolts passing through the 

turbine naturally also suffered minimal damage with light, recoverable scale loss 

observed in a few individuals. 

River Dart Trials 

Previous work has been aimed at determining the extent of damage caused by 

passage through a screw turbine on the River Dart in Devon. This study passed 

brown trout, rainbow trout, salmon and eels through the turbine and found that fish 

up to 98 cm (7.4 kg) passed through the screw turbine with no damage at all. 

over 1000 passages of fish through the screw turbine, across the full range of 

operating speeds up to a maximum of 30 rpm, there was no damage to trout 

ranging in size from 8 to 63 cm. (These trials were conducted on a smaller screw 

than is proposed at Hexham. However, the range of rpm’s that

included screw tip speeds that are in excess of those that will be created by the 

proposed screw at Hexham and as a result, the work conducted is applicable to the 

proposed situation at Hexham). Smolts passing through the turbine naturally a

suffered minimal damage with light, recoverable scale loss observed in a few 

individuals (4% of the total number of smolts examined), however it was not 
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of the latter, fish will then move downstream through either the fish pass or screw. 

ed on the base of the pass, 

Larinier passes are generally accepted as being safe for the downstream migration 

of fish. Equally, a significant amount of work has previously found that fish moving 

screw are not damaged. In higher flows they 

Hydraulic screw turbines are generally considered to be very fish friendly, having a 

30 rpm and no rapid pressure changes or hydraulic 

g edge, fish remain in the same chamber of 

For the large diameter screw proposed at 

Previous studies have shown minimal effects on both salmonids (salmon smolts, 

rough this type of turbine (Fishtek Consulting, 2007; Fishtek 

Consulting, 2008) and also on coarse fish species, including chub, roach, eels, 

pike, barbel, perch and lamprey (Spah, 2001, Vis Advies 2007, Fishtek Consulting, 

t of an Archimedes Screw Turbine on salmonids 

(Fishtek, 2007) showed that in over 1000 passages of fish through the turbine, 

across the full range of operating speeds up to a maximum of 30 rpm, there was no 

Smolts passing through the 

turbine naturally also suffered minimal damage with light, recoverable scale loss 

Previous work has been aimed at determining the extent of damage caused by 

turbine on the River Dart in Devon. This study passed 

brown trout, rainbow trout, salmon and eels through the turbine and found that fish 

up to 98 cm (7.4 kg) passed through the screw turbine with no damage at all. In 

e screw turbine, across the full range of 

operating speeds up to a maximum of 30 rpm, there was no damage to trout 

ranging in size from 8 to 63 cm. (These trials were conducted on a smaller screw 

than is proposed at Hexham. However, the range of rpm’s that were trialled 

included screw tip speeds that are in excess of those that will be created by the 

proposed screw at Hexham and as a result, the work conducted is applicable to the 

. Smolts passing through the turbine naturally also 

suffered minimal damage with light, recoverable scale loss observed in a few 

individuals (4% of the total number of smolts examined), however it was not 
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possible to determine whether this scale loss had occurred naturally or was a result 

of fish passin

One eel suffered from a pinch tail, which was due to a slight error in the installation 

of the screw whereby the screw itself overh

positioned by a few millimetres. Once this error was corrected, no furth

was observed in any fish.

River Derwent Trials

Extensive trials at Howsham Mill on the River Derwent involved a wide range of 

coarse fish species and sizes, as shown in 

by passage through the turbine.  The pot

caused by fish unwilling to pass through the screw was also assessed by 

determining any preference for the by

fish naturally passing downstream and those experimentally intro

intake area did not show an active preference for either route, but passed through 

the by wash in proportion to the flow split, suggesting that passage through the by

wash was by passive downstream drift (see 

barbel and chub electro

not pass down either the turbine or by wash but remained in the intake area. 

Table 10.1.2a: Species used in the study, including the maximum length for each 

species 

Species 
Pike (Essox lucius) 

Barbel (Barbus barbus) 

Chub (Leuciscus cephalus)

Perch (Perca fluviatilis) 

Trout (Salmo trutta) 

Grayling (Thymallus 
thymallus) 
Roach (Rutilus rutilus) 

R.Lamprey (Lampetra) 

Salmon (Salmon salar) 

Bullhead (Cottus gobio) 

Gudgeon (Gobio gobio) 

Ruffe (Gymnocephalus 
cernua) 
Minnow (Phoxinus phoxinus)

Eel (Anguila anguila) 
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possible to determine whether this scale loss had occurred naturally or was a result 

of fish passing through the screw.  

One eel suffered from a pinch tail, which was due to a slight error in the installation 

of the screw whereby the screw itself overhung the trough in which it 

positioned by a few millimetres. Once this error was corrected, no furth

was observed in any fish. 

River Derwent Trials 

Extensive trials at Howsham Mill on the River Derwent involved a wide range of 

coarse fish species and sizes, as shown in Table 10.1.2a

by passage through the turbine.  The potential delay to downstream migration 

caused by fish unwilling to pass through the screw was also assessed by 

determining any preference for the by-wash against the turbine.  It was found that 

fish naturally passing downstream and those experimentally intro

intake area did not show an active preference for either route, but passed through 

the by wash in proportion to the flow split, suggesting that passage through the by

wash was by passive downstream drift (see Table 10.1.2

barbel and chub electro-fished from the river and introduced above the intake did 

not pass down either the turbine or by wash but remained in the intake area. 

: Species used in the study, including the maximum length for each 

Number of fish used Maximum Length (cm)
53 

10 

(Leuciscus cephalus) 52 

14 

8 

11 

14 

10 

1 

 3 

4 

1 

(Phoxinus phoxinus) 6 

1 
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possible to determine whether this scale loss had occurred naturally or was a result 

One eel suffered from a pinch tail, which was due to a slight error in the installation 

ng the trough in which it was 

positioned by a few millimetres. Once this error was corrected, no further damage 

Extensive trials at Howsham Mill on the River Derwent involved a wide range of 

10.1.2a.  No damage was caused 

ential delay to downstream migration 

caused by fish unwilling to pass through the screw was also assessed by 

the turbine.  It was found that 

fish naturally passing downstream and those experimentally introduced into the 

intake area did not show an active preference for either route, but passed through 

the by wash in proportion to the flow split, suggesting that passage through the by-

10.1.2b). A number of large 

fished from the river and introduced above the intake did 

not pass down either the turbine or by wash but remained in the intake area.  

: Species used in the study, including the maximum length for each 

Maximum Length (cm) 
77 

61 

48 

30 

34 

28 

22 

32 

14 

8 

15 

11 

9 

46 
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Table 10.1.2b - 

down the turbine or by

values (2 degrees of freedom): 5.99 at 

Species No. passing 
through turbine 

Pike (Essox 
lucius) 

46 

Chub (Leuciscus 
cephalus) 

29 

Barbel (Barbus 
barbus) 

3 

Perch (Perca 
fluviatilis) 

13 

Trout (Salmo 
trutta) 

4 

Roach (Rutilus 
rutilus) 

13 

Grayling 
(Thymallus 
thymallus) 

11 

Lamprey 
(Lampetra) 

4 

 

Leading edge Study

Although over 100 screw turbine systems are currently operational on the 

continent, with no reported fisheries issues or problems, in the UK 

recommendations are in place to reduce the risk of injury from Archimede

even further. The threshold speed over which injuries occur in fish that are struck 

by a turbine blade has previously been stated as 4 m/s (Turnpenny, 2003).  

Assessment of three leading edge profiles, 8 mm steel edge, hard rubber and 

compressible bumper, found t

while the hard rubber extrusions gave reasonable protection on smaller screw 

turbines, < 2.5 m diameter with lower tip speeds. 

Compressible rubber bumpers were found to give excellent protection to the larg

fish likely to pass through and reduced the impact of a direct strike to well within the 

damage threshold of 2.5 kg/cm

The turbine proposed for Hexham would have a diameter exceeding 2.5 m and 

therefore

protection for large fish. 
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 Results from chi-squared tests on the raw numbers of fish passing 

down the turbine or by-wash or remaining in the intake area.  Chi

values (2 degrees of freedom): 5.99 at α = 0.05, 9.21 at α = 0.01, 13.82 at 

 
No. passing 

through bywash 
No. remaining 

in intake 
Χ

2
 value 

7 0 69.5 

7 14 15.16 

0 6 6 

0 1 22.4 

0 3 3.71 

0 0 26 

0 0 22 

0 1 5.2 

Leading edge Study 

Although over 100 screw turbine systems are currently operational on the 

continent, with no reported fisheries issues or problems, in the UK 

recommendations are in place to reduce the risk of injury from Archimede

rther. The threshold speed over which injuries occur in fish that are struck 

by a turbine blade has previously been stated as 4 m/s (Turnpenny, 2003).  

Assessment of three leading edge profiles, 8 mm steel edge, hard rubber and 

compressible bumper, found that the unprotected steel edge was not adequate, 

while the hard rubber extrusions gave reasonable protection on smaller screw 

turbines, < 2.5 m diameter with lower tip speeds.  

Compressible rubber bumpers were found to give excellent protection to the larg

fish likely to pass through and reduced the impact of a direct strike to well within the 

damage threshold of 2.5 kg/cm
2
 (see Figure 10.1.2c) (Fishtek Consulting, 2009). 

The turbine proposed for Hexham would have a diameter exceeding 2.5 m and 

therefore compressible rubber bumpers are recommended as an additional 

protection for large fish.  
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d tests on the raw numbers of fish passing 

wash or remaining in the intake area.  Chi-squared critical 

 = 0.01, 13.82 at α = 0.001  

 Significant? Route 
favoured 

Yes 
(p<0.001) 

Turbine 

Yes 
(p<0.001) 

Turbine 

Yes (p<0.05) Remain in 
intake 

Yes 
(p<0.001) 

Turbine 

No -- 

Yes 
(p<0.001) 

Turbine 

Yes 
(p<0.001) 

Turbine 

No -- 

Although over 100 screw turbine systems are currently operational on the 

continent, with no reported fisheries issues or problems, in the UK 

recommendations are in place to reduce the risk of injury from Archimedes screws 

rther. The threshold speed over which injuries occur in fish that are struck 

by a turbine blade has previously been stated as 4 m/s (Turnpenny, 2003).  

Assessment of three leading edge profiles, 8 mm steel edge, hard rubber and 

hat the unprotected steel edge was not adequate, 

while the hard rubber extrusions gave reasonable protection on smaller screw 

Compressible rubber bumpers were found to give excellent protection to the largest 

fish likely to pass through and reduced the impact of a direct strike to well within the 

) (Fishtek Consulting, 2009). 

The turbine proposed for Hexham would have a diameter exceeding 2.5 m and 

compressible rubber bumpers are recommended as an additional 
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Figure 10.1.2c: the strike impact force exerted by different leading edge types on a 6.5 kg fish

Specific consideration of smolts

Smolts are juvenile salmon or sea

particularly sensitive and fragile when undergoing the smoltification process and 

there are concerns about the impact of their passage through an Archimede

screw. The trials on the River Dart examined over 300 sm

through the screw, of which a small percentage

recoverable scale loss, which may have occurred prior to the fish passing through 

the screw turbine. 

A large risk assessment involving a probability modelling pr

2011 (Fishtek, 2011) found that  the probability of small fish (those between 50 and 

200 mm in length) contacting a leading edge was very low, particularly for larger 

systems with slower rotational speeds. For a system of the size bein

Hexham, which has a low rotational speed of the order of 20 rpm, the probability of 

a smolt contacting a leading edge as it passes into the screw will be negligible and 

according to the work conducted, certainly less than 1%. 

This probabilit

proportion being damaged. Due to the small size of smolts (generally < 200 mm 

long), the strike force even the largest smolt will be subjected to when contacting a 

0

1

2

3

4

5

6

7

8

9

10

11

Im
p

a
c
t 

F
o

rc
e
 (

k
g

/c
m

2
)

2.5 3

Strike impact at different speeds and types of leading edge for 6.5kg fish

steel edge

hard rubber

compressible bumper

Detailed Design Report 

v D 

: the strike impact force exerted by different leading edge types on a 6.5 kg fish

Specific consideration of smolts 

Smolts are juvenile salmon or sea trout that are migrating to sea. They are 

particularly sensitive and fragile when undergoing the smoltification process and 

there are concerns about the impact of their passage through an Archimede

screw. The trials on the River Dart examined over 300 sm

through the screw, of which a small percentage (1.4%) had

recoverable scale loss, which may have occurred prior to the fish passing through 

the screw turbine.  

A large risk assessment involving a probability modelling pr

2011 (Fishtek, 2011) found that  the probability of small fish (those between 50 and 

200 mm in length) contacting a leading edge was very low, particularly for larger 

systems with slower rotational speeds. For a system of the size bein

Hexham, which has a low rotational speed of the order of 20 rpm, the probability of 

a smolt contacting a leading edge as it passes into the screw will be negligible and 

according to the work conducted, certainly less than 1%. 

This probability of contacting the leading edge does not however equate to that 

proportion being damaged. Due to the small size of smolts (generally < 200 mm 

long), the strike force even the largest smolt will be subjected to when contacting a 

3.5 4 4.5 5 5.5

Impact Speed (m/s)

Strike impact at different speeds and types of leading edge for 6.5kg fish

compressible bumper
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: the strike impact force exerted by different leading edge types on a 6.5 kg fish 

trout that are migrating to sea. They are 

particularly sensitive and fragile when undergoing the smoltification process and 

there are concerns about the impact of their passage through an Archimedes 

screw. The trials on the River Dart examined over 300 smolts that had passed 

had very light and 

recoverable scale loss, which may have occurred prior to the fish passing through 

A large risk assessment involving a probability modelling process carried out in 

2011 (Fishtek, 2011) found that  the probability of small fish (those between 50 and 

200 mm in length) contacting a leading edge was very low, particularly for larger 

systems with slower rotational speeds. For a system of the size being proposed at 

Hexham, which has a low rotational speed of the order of 20 rpm, the probability of 

a smolt contacting a leading edge as it passes into the screw will be negligible and 

according to the work conducted, certainly less than 1%.  

y of contacting the leading edge does not however equate to that 

proportion being damaged. Due to the small size of smolts (generally < 200 mm 

long), the strike force even the largest smolt will be subjected to when contacting a 

5.5

Strike impact at different speeds and types of leading edge for 6.5kg fish
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leading edge when the turbi

will be 4.2 m/s) will be approximately 0.5 kg/cm

threshold identified in figure 10.1.2c of 2.5 kg/cm

than that previously recommended 

migrating downstream will pass through the proposed screw turbine at Hexham 

without being damaged. 

10.1.3 Alterations in habitat availability

At some sites where a hydropower scheme is proposed, alterations in habitat 

availability may occur as a result of the diversion of water into a leat which 

bypasses a long depleted river reach. At Hexham, there is no depleted reach as 

such, the only section of the river where depleted flows will occur being the 

itself.  

Concerns h

pool through the Archimede

alteration in habitat availability downstream. However, the habitat quality in the 

pool is limited to hol

proposed installation. There is minimal spawning and juvenile habitat in this area 

and so there will be little impact on the availability of this habitat. 

The installation of a fish pass wil

Hexham 

able to continue migrating upstream to access spawning habitat upstream.

10.1.4 Timing of construction works and interaction wit

It would be proposed that any construction to install the fish pass and Archimedean 

screw is conducted during the summer build season, which runs between 

approximately April 

period for the 

the whole weir. While the construction of the new fish pass and hydropower 

scheme will temporarily reduce the width of weir that fish are able to go up, it will 

not detrimentally effect the ab

For a significant proportion of the construction period the flow through the southern 

three arches will be temporarily blocked and this will increase the flow through the 

other six arches and the e

migrating upstream through the proportion of the river undisturbed by the 

construction activities.
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leading edge when the turbine is running at maximum speed (when the tip speed 

will be 4.2 m/s) will be approximately 0.5 kg/cm
2
, significantly less than the damage 

threshold identified in figure 10.1.2c of 2.5 kg/cm
2
. This threshold is further lower 

than that previously recommended by Turnpenny (2003) and a

migrating downstream will pass through the proposed screw turbine at Hexham 

without being damaged.  

Alterations in habitat availability 

At some sites where a hydropower scheme is proposed, alterations in habitat 

lability may occur as a result of the diversion of water into a leat which 

bypasses a long depleted river reach. At Hexham, there is no depleted reach as 

such, the only section of the river where depleted flows will occur being the 

Concerns have been raised that the diversion of water to one corner of the 

pool through the Archimedes screw and fish pass will cause a degradation or 

alteration in habitat availability downstream. However, the habitat quality in the 

pool is limited to holding water for migrating fish, which will not be affected by the 

proposed installation. There is minimal spawning and juvenile habitat in this area 

and so there will be little impact on the availability of this habitat. 

The installation of a fish pass will, in contrast, enable fish to migrate upstream past 

Hexham weir more easily. This will increase the proportion of fish which are then 

able to continue migrating upstream to access spawning habitat upstream.

Timing of construction works and interaction wit

It would be proposed that any construction to install the fish pass and Archimedean 

screw is conducted during the summer build season, which runs between 

approximately April – October. This period coincides with much of the migration 

period for the Tyne’s migratory salmonids. Fish currently move upstream across 

the whole weir. While the construction of the new fish pass and hydropower 

scheme will temporarily reduce the width of weir that fish are able to go up, it will 

not detrimentally effect the ability of fish to move upstream over the rest of the weir. 

a significant proportion of the construction period the flow through the southern 

three arches will be temporarily blocked and this will increase the flow through the 

six arches and the existing fish pass. Increasing the opportunity for fish 

migrating upstream through the proportion of the river undisturbed by the 

construction activities. 
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ne is running at maximum speed (when the tip speed 

, significantly less than the damage 

. This threshold is further lower 

by Turnpenny (2003) and as such, smolts 

migrating downstream will pass through the proposed screw turbine at Hexham 

At some sites where a hydropower scheme is proposed, alterations in habitat 

lability may occur as a result of the diversion of water into a leat which 

bypasses a long depleted river reach. At Hexham, there is no depleted reach as 

such, the only section of the river where depleted flows will occur being the weir 

ave been raised that the diversion of water to one corner of the weir 

screw and fish pass will cause a degradation or 

alteration in habitat availability downstream. However, the habitat quality in the weir 

ding water for migrating fish, which will not be affected by the 

proposed installation. There is minimal spawning and juvenile habitat in this area 

and so there will be little impact on the availability of this habitat.  

l, in contrast, enable fish to migrate upstream past 

more easily. This will increase the proportion of fish which are then 

able to continue migrating upstream to access spawning habitat upstream. 

Timing of construction works and interaction with fish 

It would be proposed that any construction to install the fish pass and Archimedean 

screw is conducted during the summer build season, which runs between 

October. This period coincides with much of the migration 

Tyne’s migratory salmonids. Fish currently move upstream across 

the whole weir. While the construction of the new fish pass and hydropower 

scheme will temporarily reduce the width of weir that fish are able to go up, it will 

ility of fish to move upstream over the rest of the weir.  

a significant proportion of the construction period the flow through the southern 

three arches will be temporarily blocked and this will increase the flow through the 

xisting fish pass. Increasing the opportunity for fish 

migrating upstream through the proportion of the river undisturbed by the 
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It is therefore not anticipated that the construction will have a detrimental impact on 

the fish migra

order to improve the fish passage.

10.2 Specific concerns raised

A large number of specific concerns and questions were raised during the consultation 

process with regards to the proposed hydr

have been indirectly answered in section 

that need to be addressed are given below, together with full responses: 

Is there an ‘allowable fish mortality level’ t

scheme, or when receiving Environment Agency approval?

No. It is not anticipated that there will be any fish mortality as a result of the installation of 

the hydropower scheme at Hexham. 

Some other hydro sc

impacting the passage of fish (Settle Hydro is most often quoted in this regard, but also 

Tees Barrage and others). E.g. the Angling Trust Position Statement includes a scathing 

report on a commun

you going to ensure that Hexham River Hydro doesn’t repeat the mistakes made by these 

schemes? 

The system at Settle Hydro is very much sub

alongside the screw has been crudely modified, which has actually had a negative impact 

on fish passage as fish now struggle to find the fish pass. The scheme at Hexham is being 

designed along best practice guidelines, with a best practice Larinier fish pas

minimum of 13% of maximum turbine flow (the recommended minimum is 5 

maximum turbine flow). 

What is the hydro team learning from other run

protecting fish passage and how are those learnings

The fish pass must be positioned alongside the Archimede

a large pool, where the velocity of the water from the screw rapidly slows down. Larinier 

passes have the most attractive flow pattern for 

water forms an attractive ‘jet’ of water to fish attempting to migrate upstream. As per the 

recommendations in previous Fishtek reports, the leading edges of the screw turbine must 

be protected by compressible r

particularly larger fish such as kelts. 
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It is therefore not anticipated that the construction will have a detrimental impact on 

the fish migrating upstream at the same time. Works in the river are inevitable in 

order to improve the fish passage. 

Specific concerns raised 

A large number of specific concerns and questions were raised during the consultation 

process with regards to the proposed hydropower scheme. A number of these concerns will 

have been indirectly answered in section 10.1, however several further specific concerns 

that need to be addressed are given below, together with full responses: 

Is there an ‘allowable fish mortality level’ that is taken into account when designing a hydro 

scheme, or when receiving Environment Agency approval? 

No. It is not anticipated that there will be any fish mortality as a result of the installation of 

the hydropower scheme at Hexham.  

Some other hydro schemes seem to have many problems and appear to be adversely 

impacting the passage of fish (Settle Hydro is most often quoted in this regard, but also 

Tees Barrage and others). E.g. the Angling Trust Position Statement includes a scathing 

report on a community partnership hydro scheme at Settle on the River Ribble. How are 

you going to ensure that Hexham River Hydro doesn’t repeat the mistakes made by these 

The system at Settle Hydro is very much sub-optimal for fish passage. An existing fish pass 

longside the screw has been crudely modified, which has actually had a negative impact 

on fish passage as fish now struggle to find the fish pass. The scheme at Hexham is being 

designed along best practice guidelines, with a best practice Larinier fish pas

minimum of 13% of maximum turbine flow (the recommended minimum is 5 

maximum turbine flow).  

What is the hydro team learning from other run-of-river hydro schemes (‘good’ and ‘bad’) re 

protecting fish passage and how are those learnings going to be implemented?

The fish pass must be positioned alongside the Archimedes screw, discharging directly into 

a large pool, where the velocity of the water from the screw rapidly slows down. Larinier 

passes have the most attractive flow pattern for a fish pass, as the relatively high velocity 

water forms an attractive ‘jet’ of water to fish attempting to migrate upstream. As per the 

recommendations in previous Fishtek reports, the leading edges of the screw turbine must 

be protected by compressible rubber bumpers to protect downstream migrating fish, 

particularly larger fish such as kelts.  
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It is therefore not anticipated that the construction will have a detrimental impact on 

Works in the river are inevitable in 

A large number of specific concerns and questions were raised during the consultation 

opower scheme. A number of these concerns will 

.1, however several further specific concerns 

that need to be addressed are given below, together with full responses:  

hat is taken into account when designing a hydro 

No. It is not anticipated that there will be any fish mortality as a result of the installation of 

hemes seem to have many problems and appear to be adversely 

impacting the passage of fish (Settle Hydro is most often quoted in this regard, but also 

Tees Barrage and others). E.g. the Angling Trust Position Statement includes a scathing 

ity partnership hydro scheme at Settle on the River Ribble. How are 

you going to ensure that Hexham River Hydro doesn’t repeat the mistakes made by these 

optimal for fish passage. An existing fish pass 

longside the screw has been crudely modified, which has actually had a negative impact 

on fish passage as fish now struggle to find the fish pass. The scheme at Hexham is being 

designed along best practice guidelines, with a best practice Larinier fish pass taking a 

minimum of 13% of maximum turbine flow (the recommended minimum is 5 – 10% of 

river hydro schemes (‘good’ and ‘bad’) re 

going to be implemented? 

screw, discharging directly into 

a large pool, where the velocity of the water from the screw rapidly slows down. Larinier 

a fish pass, as the relatively high velocity 

water forms an attractive ‘jet’ of water to fish attempting to migrate upstream. As per the 

recommendations in previous Fishtek reports, the leading edges of the screw turbine must 

ubber bumpers to protect downstream migrating fish, 
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What success criteria and safeguards will be built into the scheme to ensure that fish 

populations and other wildlife are not adversely affected?

The Archimedes

fish passing through it. It was for this reason that an Archimede

Kaplan turbine or similar, was chosen for the site. There will be a coarse bar screen at the 

upstream end of the screw, which will prevent otters from entering. 

The SNIFFER report findings state:“run

impacts on fisheries relating to impoundment structures impeding migration, altered flow 

regime in the dep

turbine, risks of fish entrainment through the turbines and associated mortality or damage 

as they pass through the turbines, loss of weir pool fish spawning and nursery habitat, plus 

potential cumulative effects of multiple schemes on the same river....Various measures are 

used to mitigate these problems...., although they have all met with varying degrees of 

success”. How wi

success? 

The Hexham scheme has the following characteristics that mean that many of these 

findings are not relevant here. Most notably, these are that there is no depleted reach, the 

turbines do not cause mortality and there will be no loss of spawning

While the impoundment structure does impede migration, it cannot be removed and so the 

construction of a fish pass will improve the situation for migration. 

Will there be enough water for both the new fish pass and the hydro scheme, a

requirement for general wetting flow across the whole weir?

The fish pass has first ‘call’ on the water and the hydroturbine will not denude the flow 

through the fish pass. This is controlled automatically with level sensors, with the default

position for the turbine should a problem arise being ‘off’. Up to around Q

generally pass over the section of 

weep holes through the 

to support algae and 

to swim up this apron, it is not an area of previously dry concrete.

What evidence is there that the hydro scheme will have a positive impact on the r

system over and above the installation of the fish pass, which is a separate project, already 

funded and at a more advanced stage of completion?

The installation of the fish pass as part of the hydropower scheme has meant that 

the funds allocated for the fish pass can be used on other improvements to the ecology of 
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What success criteria and safeguards will be built into the scheme to ensure that fish 

populations and other wildlife are not adversely affected? 

s screw has been shown to cause no, or at worst very minimal, damage to 

fish passing through it. It was for this reason that an Archimedes 

Kaplan turbine or similar, was chosen for the site. There will be a coarse bar screen at the 

eam end of the screw, which will prevent otters from entering. 

The SNIFFER report findings state:“run-of-river hydropower schemes were found to have 

impacts on fisheries relating to impoundment structures impeding migration, altered flow 

regime in the depleted channel reach associated with diversion of water through the 

turbine, risks of fish entrainment through the turbines and associated mortality or damage 

as they pass through the turbines, loss of weir pool fish spawning and nursery habitat, plus 

tial cumulative effects of multiple schemes on the same river....Various measures are 

used to mitigate these problems...., although they have all met with varying degrees of 

How will the Hexham scheme ensure that the problems are mitigated with f

The Hexham scheme has the following characteristics that mean that many of these 

findings are not relevant here. Most notably, these are that there is no depleted reach, the 

turbines do not cause mortality and there will be no loss of spawning

While the impoundment structure does impede migration, it cannot be removed and so the 

construction of a fish pass will improve the situation for migration. 

Will there be enough water for both the new fish pass and the hydro scheme, a

requirement for general wetting flow across the whole weir? 

The fish pass has first ‘call’ on the water and the hydroturbine will not denude the flow 

through the fish pass. This is controlled automatically with level sensors, with the default

position for the turbine should a problem arise being ‘off’. Up to around Q

generally pass over the section of new weir. However, it is proposed to provide a number of 

weep holes through the new weir and onto the new apron to encourage the

to support algae and water weed growth so that when the flows are higher and fish attempt 

to swim up this apron, it is not an area of previously dry concrete.

What evidence is there that the hydro scheme will have a positive impact on the r

system over and above the installation of the fish pass, which is a separate project, already 

funded and at a more advanced stage of completion? 

The installation of the fish pass as part of the hydropower scheme has meant that 

ted for the fish pass can be used on other improvements to the ecology of 
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What success criteria and safeguards will be built into the scheme to ensure that fish 

rew has been shown to cause no, or at worst very minimal, damage to 

 screw, as opposed to a 

Kaplan turbine or similar, was chosen for the site. There will be a coarse bar screen at the 

eam end of the screw, which will prevent otters from entering.  

river hydropower schemes were found to have 

impacts on fisheries relating to impoundment structures impeding migration, altered flow 

leted channel reach associated with diversion of water through the 

turbine, risks of fish entrainment through the turbines and associated mortality or damage 

as they pass through the turbines, loss of weir pool fish spawning and nursery habitat, plus 

tial cumulative effects of multiple schemes on the same river....Various measures are 

used to mitigate these problems...., although they have all met with varying degrees of 

the Hexham scheme ensure that the problems are mitigated with full 

The Hexham scheme has the following characteristics that mean that many of these 

findings are not relevant here. Most notably, these are that there is no depleted reach, the 

turbines do not cause mortality and there will be no loss of spawning or nursery habitat. 

While the impoundment structure does impede migration, it cannot be removed and so the 

construction of a fish pass will improve the situation for migration.  

Will there be enough water for both the new fish pass and the hydro scheme, as well as the 

The fish pass has first ‘call’ on the water and the hydroturbine will not denude the flow 

through the fish pass. This is controlled automatically with level sensors, with the default 

position for the turbine should a problem arise being ‘off’. Up to around Q50 flow will not 

. However, it is proposed to provide a number of 

to encourage the new apron area 

weed growth so that when the flows are higher and fish attempt 

to swim up this apron, it is not an area of previously dry concrete. 

What evidence is there that the hydro scheme will have a positive impact on the river 

system over and above the installation of the fish pass, which is a separate project, already 

The installation of the fish pass as part of the hydropower scheme has meant that some of 

ted for the fish pass can be used on other improvements to the ecology of 
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the river. The hydro scheme will potentially create a safer route as the depth over a large 

proportion of the 

the scheme is largely limited to the installation of the fish pass (with associated attraction 

flow from the hydroturbine), with the hydroturbine having a generally neutral effect on the 

river system.  

Fish currently pass over the entire length of the weir

take of water by a hydro scheme be detrimental to fish passage?

The installation of a fish pass will be a significant improvement for fish passage. In addition, 

where the new apron 

edge of this is to be constructed as a slope, with a constant wetting flow over it. At higher 

flows (Q30 – Q5 typically)

over the existing weir. 

Will the hydro scheme raise the natural temperature of the water in any part of the river?

No, principally as there is no depleted reach.

Will the hydro scheme lower the natural temperature of the water in any part of the river?

No. 

How will you prevent smolts, dace and

the turbine?  

Fish will not be prevented from entering the turbine as this is a safe route downstream. 

Evidence in peer

they pass over weirs (Aarestrup and Koed, 2003). Given the demonstrated lack of mortality 

and damage for fish passing through screw turbines, it is arguable that this route is safer for 

smolts than passing over the crest of a weir.

Will the hydro scheme impact r

determine this? 

The hydro scheme will not impact running fish. Monitoring work conducted on the River 

Dart screw turbine found that fish approached the end of the screw and remained in this 

area for a few minutes at most, before dropping back into the main river channel and 

continuing upstream. At Hexham, any fish approaching the end of the screw turbine are 

unlikely to remain here long before moving up the fish pass or at higher flows, attempting

ascend the new apron
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. The hydro scheme will potentially create a safer route as the depth over a large 

proportion of the original apron and apron extension is increased. The positive impact of 

the scheme is largely limited to the installation of the fish pass (with associated attraction 

flow from the hydroturbine), with the hydroturbine having a generally neutral effect on the 

Fish currently pass over the entire length of the weir in varying water heights, so won’t any 

take of water by a hydro scheme be detrimental to fish passage?

The installation of a fish pass will be a significant improvement for fish passage. In addition, 

apron is being created downstream of the existing 

edge of this is to be constructed as a slope, with a constant wetting flow over it. At higher 

typically), fish will be able to swim up this more easily than they can pass 

over the existing weir.  

scheme raise the natural temperature of the water in any part of the river?

No, principally as there is no depleted reach. 

Will the hydro scheme lower the natural temperature of the water in any part of the river?

How will you prevent smolts, dace and other types of fish migrating downriver from entering 

Fish will not be prevented from entering the turbine as this is a safe route downstream. 

Evidence in peer-reviewed publications suggests that there is significant loss of smolts as 

ass over weirs (Aarestrup and Koed, 2003). Given the demonstrated lack of mortality 

and damage for fish passing through screw turbines, it is arguable that this route is safer for 

smolts than passing over the crest of a weir. 

Will the hydro scheme impact running fish due to acoustics? What modelling will be done to 

 

The hydro scheme will not impact running fish. Monitoring work conducted on the River 

Dart screw turbine found that fish approached the end of the screw and remained in this 

for a few minutes at most, before dropping back into the main river channel and 

continuing upstream. At Hexham, any fish approaching the end of the screw turbine are 

unlikely to remain here long before moving up the fish pass or at higher flows, attempting

new apron.  
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. The hydro scheme will potentially create a safer route as the depth over a large 

is increased. The positive impact of 

the scheme is largely limited to the installation of the fish pass (with associated attraction 

flow from the hydroturbine), with the hydroturbine having a generally neutral effect on the 

in varying water heights, so won’t any 

 

The installation of a fish pass will be a significant improvement for fish passage. In addition, 

existing weir, the downstream 

edge of this is to be constructed as a slope, with a constant wetting flow over it. At higher 

, fish will be able to swim up this more easily than they can pass 

scheme raise the natural temperature of the water in any part of the river? 

Will the hydro scheme lower the natural temperature of the water in any part of the river? 

other types of fish migrating downriver from entering 

Fish will not be prevented from entering the turbine as this is a safe route downstream. 

reviewed publications suggests that there is significant loss of smolts as 

ass over weirs (Aarestrup and Koed, 2003). Given the demonstrated lack of mortality 

and damage for fish passing through screw turbines, it is arguable that this route is safer for 

unning fish due to acoustics? What modelling will be done to 

The hydro scheme will not impact running fish. Monitoring work conducted on the River 

Dart screw turbine found that fish approached the end of the screw and remained in this 

for a few minutes at most, before dropping back into the main river channel and 

continuing upstream. At Hexham, any fish approaching the end of the screw turbine are 

unlikely to remain here long before moving up the fish pass or at higher flows, attempting to 
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A comprehensive monitoring regime is to be drawn up and agreed with the 

EA/stakeholders and then used to demonstrate that fish are not being impact

hydro scheme.  

How will Hexham River Hydro avoid the problem being exper

to the hydro in the Tees Barrage scheme?

In discussions with the EA, they have indicated that they do not consider there to be a 

problem with this fish pass. However, it was clear during a site visit to the Tees Barrage to 

look at the system that there is a small fish pass positioned in the middle of four large screw 

turbines. If indeed there is a problem, it is likely that fish struggle to find the fish pass. In 

contrast, at Hexham, the fish pass will be much larger and situa

turbine.  

How will you ensure that reverberation from the hydro scheme does not deter or prevent 

fish from finding the fish pass or migrating upstream/downstream?

The monitoring evidence from the River Dart, as well as anecdotal e

as Osbaston on the River Monnow suggests that fish are not deterred or prevented from 

finding a fish pass or migrating upstream/downstream by reverberation from an Archimede

screw. This concern has arisen from anecdotal observation

Settle. However, at this site the problem is likely due to a sub

pass rather than fish being 'put off' by reverberations from the screw.

How will the hydro team monitor the impact of the hydro o

the hydro scheme? E.g. what will be monitored, who will do it and how will it be paid for? 

Over what period of time will 

A comprehensive monitoring regime will be drawn up and agreed with the E

This monitoring regime will primarily asses the upstream migration of fish at the site. This 

work will be carried out by an independent consultant and paid for by the Hexham 

Hydro, using funds generated by operation of the hydro schem

conducted for at least two years. This period of time will allow the assessment of the 

upstream migration of a significant number of fish at the site. Unless river flows over this 

period of two years are atypical, if the impact of the

monitoring should not be necessary.  

Allendale Estates

the sands and gravels of the bed downstream which is likely to impact on the river an

pools below the bridge, again we will require some modelling of this, the fishing is a 
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A comprehensive monitoring regime is to be drawn up and agreed with the 

EA/stakeholders and then used to demonstrate that fish are not being impact

 

How will Hexham River Hydro avoid the problem being experienced with the fish pass next 

to the hydro in the Tees Barrage scheme? 

In discussions with the EA, they have indicated that they do not consider there to be a 

problem with this fish pass. However, it was clear during a site visit to the Tees Barrage to 

ok at the system that there is a small fish pass positioned in the middle of four large screw 

turbines. If indeed there is a problem, it is likely that fish struggle to find the fish pass. In 

contrast, at Hexham, the fish pass will be much larger and situated beside only one screw 

How will you ensure that reverberation from the hydro scheme does not deter or prevent 

fish from finding the fish pass or migrating upstream/downstream?

The monitoring evidence from the River Dart, as well as anecdotal e

as Osbaston on the River Monnow suggests that fish are not deterred or prevented from 

finding a fish pass or migrating upstream/downstream by reverberation from an Archimede

screw. This concern has arisen from anecdotal observations at the hydropower scheme at 

Settle. However, at this site the problem is likely due to a sub-optimal, poorly positioned fish 

pass rather than fish being 'put off' by reverberations from the screw.

How will the hydro team monitor the impact of the hydro on fish passage during the life of 

the hydro scheme? E.g. what will be monitored, who will do it and how will it be paid for? 

Over what period of time will the monitoring be performed? 

A comprehensive monitoring regime will be drawn up and agreed with the E

This monitoring regime will primarily asses the upstream migration of fish at the site. This 

work will be carried out by an independent consultant and paid for by the Hexham 

, using funds generated by operation of the hydro scheme. Monitoring will be 

conducted for at least two years. This period of time will allow the assessment of the 

upstream migration of a significant number of fish at the site. Unless river flows over this 

period of two years are atypical, if the impact of the scheme is found to be benign, further 

monitoring should not be necessary.   

states: Due to the change in river flows we expect that this will create shifts in 

the sands and gravels of the bed downstream which is likely to impact on the river an

pools below the bridge, again we will require some modelling of this, the fishing is a 
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A comprehensive monitoring regime is to be drawn up and agreed with the 

EA/stakeholders and then used to demonstrate that fish are not being impacted by the 

ienced with the fish pass next 

In discussions with the EA, they have indicated that they do not consider there to be a 

problem with this fish pass. However, it was clear during a site visit to the Tees Barrage to 

ok at the system that there is a small fish pass positioned in the middle of four large screw 

turbines. If indeed there is a problem, it is likely that fish struggle to find the fish pass. In 

ted beside only one screw 

How will you ensure that reverberation from the hydro scheme does not deter or prevent 

fish from finding the fish pass or migrating upstream/downstream? 

The monitoring evidence from the River Dart, as well as anecdotal evidence from sites such 

as Osbaston on the River Monnow suggests that fish are not deterred or prevented from 

finding a fish pass or migrating upstream/downstream by reverberation from an Archimedes 

s at the hydropower scheme at 

optimal, poorly positioned fish 

pass rather than fish being 'put off' by reverberations from the screw. 

n fish passage during the life of 

the hydro scheme? E.g. what will be monitored, who will do it and how will it be paid for? 

A comprehensive monitoring regime will be drawn up and agreed with the EA/stakeholders. 

This monitoring regime will primarily asses the upstream migration of fish at the site. This 

work will be carried out by an independent consultant and paid for by the Hexham River 

e. Monitoring will be 

conducted for at least two years. This period of time will allow the assessment of the 

upstream migration of a significant number of fish at the site. Unless river flows over this 

scheme is found to be benign, further 

: Due to the change in river flows we expect that this will create shifts in 

the sands and gravels of the bed downstream which is likely to impact on the river and 

pools below the bridge, again we will require some modelling of this, the fishing is a 
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significant capital and income asset for the Estate and any loss of pools and habitat must 

be prevented. 

The impact of the system on downstream geomorphology is being 

may be some changes in the large pool immediately downstream of the 

anticipated that there will be a

downstream. 

We believe that the existing fish passag

needs to be monitored in order to successfully monitor and mitigate any impacts if the 

hydro scheme were to go ahead, this monitoring does not seem to have been carried out in 

the work to date.

The existing situat

crest, there is likely to be some delay of downstream migration, particularly at lower flows. 

The new fish pass will improve upstream passage, while the Archimede

a safe route for fish moving downstream. 

The creation of the holding pool on the 

a significant predation risk for smolts and other species moving downstream.

To mitigate against this predation risk,

poaching. In addition,

of 1.5 m) and it is planned to fix large rocks into the base of the pool to provide refuges for 

fish holding in this pool. 

The discharge of the hydro turbine and fish ladder at the south bank and the current piling 

design on the south bank is likely to create an anti clockwise whirlpool effect immediately to 

the north and possibly a further clockwise whirlpool to th

fish will be able to locate the fish ladder given that there are likely to be so many 

contradictory currents below the apron, again modelling is required together with evidence 

and advice on how the increased turbulence i

Some back-eddies will develop, however the velocities of these back eddies will not be 

significant, compared to the high velocity attractive jet of water exiting from the downstream 

end of the fish pass. 
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significant capital and income asset for the Estate and any loss of pools and habitat must 

The impact of the system on downstream geomorphology is being 

may be some changes in the large pool immediately downstream of the 

anticipated that there will be any impact on the river and pools for any significant distance 

We believe that the existing fish passage upstream and downstream at Hexham bridge 

needs to be monitored in order to successfully monitor and mitigate any impacts if the 

hydro scheme were to go ahead, this monitoring does not seem to have been carried out in 

the work to date. 

The existing situation for upstream passage is clearly poor. Equally, due to the shallow 

crest, there is likely to be some delay of downstream migration, particularly at lower flows. 

The new fish pass will improve upstream passage, while the Archimede

a safe route for fish moving downstream.  

The creation of the holding pool on the original apron and apron extension 

a significant predation risk for smolts and other species moving downstream.

To mitigate against this predation risk, CCTV cameras are to be installed to monitor for 

poaching. In addition, for predation from other wildlife, the holding pool is deep (in excess 

of 1.5 m) and it is planned to fix large rocks into the base of the pool to provide refuges for 

his pool.  

The discharge of the hydro turbine and fish ladder at the south bank and the current piling 

design on the south bank is likely to create an anti clockwise whirlpool effect immediately to 

the north and possibly a further clockwise whirlpool to the north of that, it is unclear how 

fish will be able to locate the fish ladder given that there are likely to be so many 

contradictory currents below the apron, again modelling is required together with evidence 

and advice on how the increased turbulence is likely to affect fish behaviour.

eddies will develop, however the velocities of these back eddies will not be 

significant, compared to the high velocity attractive jet of water exiting from the downstream 

end of the fish pass.  
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significant capital and income asset for the Estate and any loss of pools and habitat must 

The impact of the system on downstream geomorphology is being modelled. While there 

may be some changes in the large pool immediately downstream of the weir toe, it is not 

impact on the river and pools for any significant distance 

e upstream and downstream at Hexham bridge 

needs to be monitored in order to successfully monitor and mitigate any impacts if the 

hydro scheme were to go ahead, this monitoring does not seem to have been carried out in 

ion for upstream passage is clearly poor. Equally, due to the shallow weir 

crest, there is likely to be some delay of downstream migration, particularly at lower flows. 

The new fish pass will improve upstream passage, while the Archimedes screw will provide 

and apron extension is likely to create 

a significant predation risk for smolts and other species moving downstream. 

CCTV cameras are to be installed to monitor for 

the holding pool is deep (in excess 

of 1.5 m) and it is planned to fix large rocks into the base of the pool to provide refuges for 

The discharge of the hydro turbine and fish ladder at the south bank and the current piling 

design on the south bank is likely to create an anti clockwise whirlpool effect immediately to 

e north of that, it is unclear how 

fish will be able to locate the fish ladder given that there are likely to be so many 

contradictory currents below the apron, again modelling is required together with evidence 

s likely to affect fish behaviour. 

eddies will develop, however the velocities of these back eddies will not be 

significant, compared to the high velocity attractive jet of water exiting from the downstream 
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10.3 Fish Pass Desi

10.3.1 Design parameters

A Larinier pass was the choice of pass developed in the 

seen as the ‘best

the hydropower scheme. 

A Larinier pass is a form of baffle pass, develop

France (Miralles and Larinier, 1981). It is a relatively wide and shallow pass, with 

the baffles only situated on the bed of the pass. These baffles range in height from 

0.075 – 

constant in an individual height and the baffle height sets the geometry of the 

pass).  

The baffles themselves are generally fabricated from 10 

mild steel or marine grade aluminium with fully radiused top 

have also been used, including for example, green oak baffles where the wood has 

been obtained from sustainable sources, however these do not have the structural 

strength or longevity of metal baffles. 

The slope of Larinier passes i

recommended head drop over a single flight of 1.5 m for coarse fish and 1.8 m for 

large migratory salmonids. The operational range for the water depth over the 

baffles is between 0.15 and 0.60 m for 100 mm high 

for 150 mm baffles. Passes are constructed as a series of juxtaposed units, with 

the width of a unit of pass being dictated by the baffle height (a single unit of pass 

is 6 times the width of the baffle height). 

Larinier passes

wide range of sizes and species of fish, including small coarse fish between 11 and 

20 cm long, which likely exploit low

move upstream. 

Due to the

turbulent water created by the vertical helical currents as water passes over the 

baffles, the baffles themselves cannot be seen when the pass is operational. In 

addition, the placement 

susceptibility of Larinier passes becoming blocked with debris, particularly when 

compared to other baffle passes such as Alaskan A’s and Fatou’s. An image of a 

Larinier pass is given in 

pass is given in 

Detailed Design Report 

v D 

Fish Pass Design 

Design parameters 

A Larinier pass was the choice of pass developed in the TRT scheme

seen as the ‘best-practice’ fish pass and so this was the type of pass designed for 

the hydropower scheme.  

A Larinier pass is a form of baffle pass, developed during the early 1980’s in 

France (Miralles and Larinier, 1981). It is a relatively wide and shallow pass, with 

the baffles only situated on the bed of the pass. These baffles range in height from 

 0.20 m, with a typical range of 0.1 – 0.15 m (baffle height is fixed at a 

constant in an individual height and the baffle height sets the geometry of the 

 

The baffles themselves are generally fabricated from 10 –

mild steel or marine grade aluminium with fully radiused top 

have also been used, including for example, green oak baffles where the wood has 

been obtained from sustainable sources, however these do not have the structural 

strength or longevity of metal baffles.  

The slope of Larinier passes is generally between 10 – 15%, with a maximum 

recommended head drop over a single flight of 1.5 m for coarse fish and 1.8 m for 

large migratory salmonids. The operational range for the water depth over the 

baffles is between 0.15 and 0.60 m for 100 mm high baffles and 0.15 and 0.90 m 

for 150 mm baffles. Passes are constructed as a series of juxtaposed units, with 

the width of a unit of pass being dictated by the baffle height (a single unit of pass 

is 6 times the width of the baffle height).  

Larinier passes have been found to be efficient for the upstream migration of a 

wide range of sizes and species of fish, including small coarse fish between 11 and 

20 cm long, which likely exploit low-velocity areas near the base of the pass to 

move upstream.  

Due to the placement of the baffles only on the base of the pass and the highly 

turbulent water created by the vertical helical currents as water passes over the 

baffles, the baffles themselves cannot be seen when the pass is operational. In 

addition, the placement of baffles only on the base of the pass reduces the 

susceptibility of Larinier passes becoming blocked with debris, particularly when 

compared to other baffle passes such as Alaskan A’s and Fatou’s. An image of a 

Larinier pass is given in Figure 10.3.1a and an image of the baffle form in a Larinier 

pass is given in Figure 10.3.1b. Advantages of a Larinier pass are as follows: 
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TRT scheme. These are 

practice’ fish pass and so this was the type of pass designed for 

ed during the early 1980’s in 

France (Miralles and Larinier, 1981). It is a relatively wide and shallow pass, with 

the baffles only situated on the bed of the pass. These baffles range in height from 

ffle height is fixed at a 

constant in an individual height and the baffle height sets the geometry of the 

– 12 mm thick galvanised 

mild steel or marine grade aluminium with fully radiused top edges. Other materials 

have also been used, including for example, green oak baffles where the wood has 

been obtained from sustainable sources, however these do not have the structural 

15%, with a maximum 

recommended head drop over a single flight of 1.5 m for coarse fish and 1.8 m for 

large migratory salmonids. The operational range for the water depth over the 

baffles and 0.15 and 0.90 m 

for 150 mm baffles. Passes are constructed as a series of juxtaposed units, with 

the width of a unit of pass being dictated by the baffle height (a single unit of pass 

have been found to be efficient for the upstream migration of a 

wide range of sizes and species of fish, including small coarse fish between 11 and 

velocity areas near the base of the pass to 

placement of the baffles only on the base of the pass and the highly 

turbulent water created by the vertical helical currents as water passes over the 

baffles, the baffles themselves cannot be seen when the pass is operational. In 

of baffles only on the base of the pass reduces the 

susceptibility of Larinier passes becoming blocked with debris, particularly when 

compared to other baffle passes such as Alaskan A’s and Fatou’s. An image of a 

d an image of the baffle form in a Larinier 

. Advantages of a Larinier pass are as follows:  
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• Highly efficient for the upstream passage of salmon, sea

coarse fish

• Can accommodate reasonable head changes

the new 

• The maximum slope of 15% means that the pass would not need to be overly long 

to accommodate a reasonable head

• The potential to use juxtaposed units of baffles to create a wider pass means that a 

pass can

• The placement of the baffles on the base of the pass is safe for the downstream 

passage of fish, as well as upstream passage

• Larinier passes are not prone to blocking and discussi

who heads the EA National Fish Pass Panel highlighted the fact that they are not 

known to block with cobbles or bed material to the extent that their function is 

significantly impeded

• The placement of the baffles on the base of th

reduce the visual impact of the pass

The pass itself will be positioned alongside the hydroturbine, with the flows from the two 

being confluent. This is critical as this maximises the chance of fish finding the pass

flow from the screw essentially acts as an auxiliary flow for the fish pass. The broad design 

parameters for the fish pass were adapted from the 
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Highly efficient for the upstream passage of salmon, sea-

coarse fish. 

Can accommodate reasonable head changes, within the range predicted across 

new weir. 

The maximum slope of 15% means that the pass would not need to be overly long 

to accommodate a reasonable head.  

The potential to use juxtaposed units of baffles to create a wider pass means that a 

pass can be constructed that will take enough water to have a high attraction flow

The placement of the baffles on the base of the pass is safe for the downstream 

passage of fish, as well as upstream passage. 

Larinier passes are not prone to blocking and discussions with Greg Armstrong, 

who heads the EA National Fish Pass Panel highlighted the fact that they are not 

known to block with cobbles or bed material to the extent that their function is 

significantly impeded. 

The placement of the baffles on the base of the pass, within a concrete channel will 

reduce the visual impact of the pass.  

The pass itself will be positioned alongside the hydroturbine, with the flows from the two 

being confluent. This is critical as this maximises the chance of fish finding the pass

flow from the screw essentially acts as an auxiliary flow for the fish pass. The broad design 

parameters for the fish pass were adapted from the TRT fish pass scheme.
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-trout, brown trout and 

, within the range predicted across 

The maximum slope of 15% means that the pass would not need to be overly long 

The potential to use juxtaposed units of baffles to create a wider pass means that a 

be constructed that will take enough water to have a high attraction flow. 

The placement of the baffles on the base of the pass is safe for the downstream 

ons with Greg Armstrong, 

who heads the EA National Fish Pass Panel highlighted the fact that they are not 

known to block with cobbles or bed material to the extent that their function is 

e pass, within a concrete channel will 

The pass itself will be positioned alongside the hydroturbine, with the flows from the two 

being confluent. This is critical as this maximises the chance of fish finding the pass, as the 

flow from the screw essentially acts as an auxiliary flow for the fish pass. The broad design 

TRT fish pass scheme.  
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Figure 10.3.1a 

turbulent flow in the pass

Figure 10.3.1b: image showing the form of baffles used in a Larinier pass. Note that the 

baffles in this image have not been completed, and the tops of the baffles have still to be 

fully radiused 
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Figure 10.3.1a - image of an operational Larinier fish pass, showing the high

turbulent flow in the pass 

: image showing the form of baffles used in a Larinier pass. Note that the 

baffles in this image have not been completed, and the tops of the baffles have still to be 
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image of an operational Larinier fish pass, showing the highly 

 

: image showing the form of baffles used in a Larinier pass. Note that the 

baffles in this image have not been completed, and the tops of the baffles have still to be 
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10.3.2 Design 

The pass at the si

when the scheme is built, which is greatest at Q

drop is greater than can be accommodated in a single flight of Larinier pass and so 

the pass must be comprised of tw

The pass must also be designed such that it operates effectively across the flow 

range of Q

salmonids, brown trout and coarse fish. 

The key parameters

• 

• 

• 

• 

• 

• 

In addition, the pass will be constructed in such

water levels drop in the future due to shifts in the downstream bed, a further section 

of pass can be bolted onto the end of the constructed pass, extending the pass 

further downstream. This is a critical design parameter, as

levels at Hexham bridge have steadily reduced since the 1960s. 

10.3.3 Eel pass

An eel pass will also be installed at the site, alongside the Larinier pass. The 

entrance to the pass will be directly alongside the downstream entrance to the 

Larinier pass and the eel pass will then follow the outer (east) wall of the Larinier 

pass before going over the new piled wall forming the true left / 
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Design  

The pass at the site needs to accommodate the full head drop across the 

when the scheme is built, which is greatest at Q95, when it is 2.24 m. This head 

drop is greater than can be accommodated in a single flight of Larinier pass and so 

the pass must be comprised of two flights with a resting pool in between. 

The pass must also be designed such that it operates effectively across the flow 

range of Q95 to Q10, which covers the migratory range of both anadromous 

salmonids, brown trout and coarse fish.  

The key parameters of the pass are as follows: 

Width: 1.8 m, formed from two juxtaposed units each 900 mm wide (the 

same dimensions as specified in the Elliott Environmental outline design)

Baffle height: 150 mm 

Upper flight 7.83 m long (invert to invert) and lower flight 7

(invert to invert). Both flights at a slope of 15% 

Resting pool between the flights with dimensions 6.6 m long, 2 m wide (on 

average) and 1.5 m deep (at Q95) 

Depth in the pass is 0.42 m at Q95 and 0.71 m at Q10

The pass will be formed as a concrete channel, with the resting pool in the 

middle also filled from concrete. Metal (either galvanised steel or marine 

grade 5083 aluminium) baffle plates will then be bolted into the concrete 

flight channels 

In addition, the pass will be constructed in such a way that, should downstream 

water levels drop in the future due to shifts in the downstream bed, a further section 

of pass can be bolted onto the end of the constructed pass, extending the pass 

further downstream. This is a critical design parameter, as

levels at Hexham bridge have steadily reduced since the 1960s. 

Eel pass 

An eel pass will also be installed at the site, alongside the Larinier pass. The 

entrance to the pass will be directly alongside the downstream entrance to the 

ier pass and the eel pass will then follow the outer (east) wall of the Larinier 

pass before going over the new piled wall forming the true left / 
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te needs to accommodate the full head drop across the weir 

, when it is 2.24 m. This head 

drop is greater than can be accommodated in a single flight of Larinier pass and so 

o flights with a resting pool in between.  

The pass must also be designed such that it operates effectively across the flow 

, which covers the migratory range of both anadromous 

Width: 1.8 m, formed from two juxtaposed units each 900 mm wide (the 

same dimensions as specified in the Elliott Environmental outline design) 

Upper flight 7.83 m long (invert to invert) and lower flight 7.44 m long 

Resting pool between the flights with dimensions 6.6 m long, 2 m wide (on 

and 0.71 m at Q10 

ete channel, with the resting pool in the 

middle also filled from concrete. Metal (either galvanised steel or marine 

grade 5083 aluminium) baffle plates will then be bolted into the concrete 

a way that, should downstream 

water levels drop in the future due to shifts in the downstream bed, a further section 

of pass can be bolted onto the end of the constructed pass, extending the pass 

further downstream. This is a critical design parameter, as downstream water 

levels at Hexham bridge have steadily reduced since the 1960s.  

An eel pass will also be installed at the site, alongside the Larinier pass. The 

entrance to the pass will be directly alongside the downstream entrance to the 

ier pass and the eel pass will then follow the outer (east) wall of the Larinier 

pass before going over the new piled wall forming the true left / north side of the 
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Larinier. The pass will be formed from a single line of 500 mm wide EA eel tiles 

(see Figur

pass will be able to effectively pass a wide range of eels and will significantly 

improve the situation for eel passage at the 

 

Figure 10.3.3 

10.3.4 Fish Pass Monitoring

A fish monit

angling stakeholders.
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Larinier. The pass will be formed from a single line of 500 mm wide EA eel tiles 

igure 10.3.3). Due to the two sizes of stud spacing on these eel tiles, the 

pass will be able to effectively pass a wide range of eels and will significantly 

improve the situation for eel passage at the weir.  

10.3.3 - Isometric view of EA eel tile 

Fish Pass Monitoring 

A fish monitoring scheme will be developed in consultation with the EA and t

angling stakeholders. An initial draft is included at Appendix 19.
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Larinier. The pass will be formed from a single line of 500 mm wide EA eel tiles 

). Due to the two sizes of stud spacing on these eel tiles, the 

pass will be able to effectively pass a wide range of eels and will significantly 

 

ng scheme will be developed in consultation with the EA and the 

An initial draft is included at Appendix 19. 



 

Hexham River Hydro – Detailed Design Report

Document no 1005606-RPT-00051 Rev D

11. Environmental Assessment

11.1 Environmental Assessment Introduction

A formal request for a Scr

Planning (Environmental Impact Assessment) (England and Wales) Regulations 2011 was 

made to Northumberland County Council on the 22

hydropower turbine, associat

the east of Hexham Bridge, Hexham, Northumberland. A screening opinion on the 

prospective fish pass was not included within this request, however its potential 

development was taken into ac

alongside the hydropower turbine. A response was received from Northumberland County 

Council on the 29

Through looking at the Environmental I

determined that the proposed development did not fall within a Schedule 1 development, 

and therefore an EIA was not a mandatory requirement. The proposed development

0.1MW) is not going to exceed the 

Energy Industry, (h) Installations for Hydroelectric Energy Production of the 2011 EIA 

Regulations, and is therefore not defined as a Schedule 2 development. 

However, due to the location of the developme

surrounding built heritage, ecology and nearby Tyne Watersmeet Site of Special Scientific 

Interest, it has been deemed

Assessment would be required as the potential im

significant. It is important that the assessment addresses the potential effects upon the 

River Tyne and the ecology within and surrounding it, as well as adjacent Grade II* listed 

Hexham Bridge.

Pursuant to regulations wi

Assessment) (England and Wales) Regulations 2011, an appeal against a Local Planning 

Authority Screening Option can be made by requesting a Screening Decision to be made 

by the Secretary of State. A d

receipt of the Screening Direction, providing sufficient information has been provided to 

enable a decision to be made.

Information required to accompany the Screening Direction is the original scree

request, any notification or response received requesting additional information, the Local 

Planning Authority’s screening opinion and accompanying statement of reasons, and any 

representations the applicant wishes to make.
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Environmental Assessment 

Environmental Assessment Introduction 

A formal request for a Screening Opinion under Regulation 5 of the Town and Country 

Planning (Environmental Impact Assessment) (England and Wales) Regulations 2011 was 

made to Northumberland County Council on the 22
nd

 June 2012, for the development of a 

hydropower turbine, associated plant and ancillary educational / visitor facilities on land to 

the east of Hexham Bridge, Hexham, Northumberland. A screening opinion on the 

prospective fish pass was not included within this request, however its potential 

development was taken into account when assessing the possible cumulative impact 

alongside the hydropower turbine. A response was received from Northumberland County 

Council on the 29
th
 October 2012, some four months after the initial submission

Through looking at the Environmental Impact Assessment (EIA) Regulations 2011, it was 

determined that the proposed development did not fall within a Schedule 1 development, 

and therefore an EIA was not a mandatory requirement. The proposed development

is not going to exceed the 5 megawatt threshold set within Schedule 2, Section 3 

Energy Industry, (h) Installations for Hydroelectric Energy Production of the 2011 EIA 

Regulations, and is therefore not defined as a Schedule 2 development. 

However, due to the location of the development, and the potential impacts upon the 

surrounding built heritage, ecology and nearby Tyne Watersmeet Site of Special Scientific 

Interest, it has been deemed, by NCC, appropriate that an Environmental Impact 

Assessment would be required as the potential impact of the development could be 

significant. It is important that the assessment addresses the potential effects upon the 

River Tyne and the ecology within and surrounding it, as well as adjacent Grade II* listed 

Hexham Bridge.  

Pursuant to regulations within the Town and County Planning (Environmental Impact 

Assessment) (England and Wales) Regulations 2011, an appeal against a Local Planning 

Authority Screening Option can be made by requesting a Screening Decision to be made 

by the Secretary of State. A decision should be made within three weeks of the date of 

receipt of the Screening Direction, providing sufficient information has been provided to 

enable a decision to be made. 

Information required to accompany the Screening Direction is the original scree

request, any notification or response received requesting additional information, the Local 

Planning Authority’s screening opinion and accompanying statement of reasons, and any 

representations the applicant wishes to make. 
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eening Opinion under Regulation 5 of the Town and Country 

Planning (Environmental Impact Assessment) (England and Wales) Regulations 2011 was 

June 2012, for the development of a 

ed plant and ancillary educational / visitor facilities on land to 

the east of Hexham Bridge, Hexham, Northumberland. A screening opinion on the 

prospective fish pass was not included within this request, however its potential 

count when assessing the possible cumulative impact 

alongside the hydropower turbine. A response was received from Northumberland County 

, some four months after the initial submission. 

mpact Assessment (EIA) Regulations 2011, it was 

determined that the proposed development did not fall within a Schedule 1 development, 

and therefore an EIA was not a mandatory requirement. The proposed development, at 

gawatt threshold set within Schedule 2, Section 3 – 

Energy Industry, (h) Installations for Hydroelectric Energy Production of the 2011 EIA 

Regulations, and is therefore not defined as a Schedule 2 development.  

nt, and the potential impacts upon the 

surrounding built heritage, ecology and nearby Tyne Watersmeet Site of Special Scientific 

appropriate that an Environmental Impact 

pact of the development could be 

significant. It is important that the assessment addresses the potential effects upon the 

River Tyne and the ecology within and surrounding it, as well as adjacent Grade II* listed 

thin the Town and County Planning (Environmental Impact 

Assessment) (England and Wales) Regulations 2011, an appeal against a Local Planning 

Authority Screening Option can be made by requesting a Screening Decision to be made 

ecision should be made within three weeks of the date of 

receipt of the Screening Direction, providing sufficient information has been provided to 

Information required to accompany the Screening Direction is the original screening opinion 

request, any notification or response received requesting additional information, the Local 

Planning Authority’s screening opinion and accompanying statement of reasons, and any 
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Following the requi

March 2013. The scoping report is included 

Report was provided on 19

of the Environment

response is included in Appendix 24.

Environmental investigations and considerations undertaken as part of the detailed design 

are discussed in the following sections. These investigations and 

generally presented in the EIA scoping.

11.2 Air Quality 

The proposal will not create any negative impact upon air quality in the locality due to 

mechanism of the hydropower plant

movement during the construction of the development but overall the scheme will not 

generate a significant amount 

upon the local air quality.

11.3 Archaeology and Heritage

The proposed scheme is located to the imm

Scheduled Ancient M

therefore been considered for both their direct (physical) impact on fabric of the structure 

and their indirect (visual) impact on 

addition, the impact on below ground archaeological remains has been considered.

The proposed structures of the turbine 

scheduled structure

extension. A small weir wall across the 

channel flow to the turbine. The fixing of this using resin anchored dowels in drilled holes 

will have negligible impact on the structure. On the south bank the existing 

will be removed and reinstated with the proposed works. The existing 

failed, with the sheet piles undermined

have pulled away from the structure

considered to be a significant benefit to the structure.
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Following the requirement for the EIA a scoping report was submitted to NCC on 11

2013. The scoping report is included in Appendix 23. A response to the Scoping 

Report was provided on 19
th
 April 2013. NCC generally concurred with the proposed scope 

of the Environmental Statement subject to comments provided in the response. The 

response is included in Appendix 24. 

Environmental investigations and considerations undertaken as part of the detailed design 

are discussed in the following sections. These investigations and 

generally presented in the EIA scoping. 

The proposal will not create any negative impact upon air quality in the locality due to 

mechanism of the hydropower plant . There will be an element of vehicular traffic 

ng the construction of the development but overall the scheme will not 

generate a significant amount of motor vehicle traffic and will not have a negative impact 

upon the local air quality. 

Archaeology and Heritage 

The proposed scheme is located to the immediate east of Hexham Bridge which is both a 

Scheduled Ancient Monument and a Grade II* listed structure. The proposals have 

therefore been considered for both their direct (physical) impact on fabric of the structure 

and their indirect (visual) impact on the setting of the scheduled and listed bridge. In 

addition, the impact on below ground archaeological remains has been considered.

The proposed structures of the turbine will have minimal physical impact on the fabric of the 

scheduled structure as the works are generally downstream of the

A small weir wall across the original apron and apron extension

channel flow to the turbine. The fixing of this using resin anchored dowels in drilled holes 

negligible impact on the structure. On the south bank the existing 

will be removed and reinstated with the proposed works. The existing 

failed, with the sheet piles undermined. The concrete slab has wide cracks and the

have pulled away from the structure at the front edge. The reinstatement of this is 

considered to be a significant benefit to the structure. The failure is shown in Figure 11.3.
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rement for the EIA a scoping report was submitted to NCC on 11
th
 

Appendix 23. A response to the Scoping 

April 2013. NCC generally concurred with the proposed scope 

subject to comments provided in the response. The 

Environmental investigations and considerations undertaken as part of the detailed design 

are discussed in the following sections. These investigations and considerations were 

The proposal will not create any negative impact upon air quality in the locality due to 

There will be an element of vehicular traffic 

ng the construction of the development but overall the scheme will not 

t have a negative impact 

ediate east of Hexham Bridge which is both a 

onument and a Grade II* listed structure. The proposals have 

therefore been considered for both their direct (physical) impact on fabric of the structure 

the setting of the scheduled and listed bridge. In 

addition, the impact on below ground archaeological remains has been considered. 

physical impact on the fabric of the 

ks are generally downstream of the original apron and apron 

apron extension will be placed to 

channel flow to the turbine. The fixing of this using resin anchored dowels in drilled holes 

negligible impact on the structure. On the south bank the existing triangular apron 

will be removed and reinstated with the proposed works. The existing triangular apron has 

he concrete slab has wide cracks and the piles 

. The reinstatement of this is 

The failure is shown in Figure 11.3.   
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Figure 11.3 – Failed Concrete

 

In addition, it is proposed to provide a 500mm

abutment along with associated ramps to the embankment at the upstream and 

downstream ends. It is proposed that this is fixed with black cast iron angle brackets and a 

timber deck. The ledge will be positioned at around 

considered that this offers an

In relation to the setting, the scale and location of the Works will have a 

the monument. Photomontages 

this: 

These include the following views:

• View from the bridge looking south east down onto the Works.

• View from the north bank looking south west to see the development set agai

the bridge.

• View from the west looking through the bridge to the east and the turbine location. 
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Failed Concrete Triangular Apron Reinstated by Works

, it is proposed to provide a 500mm wide otter ledge fixed to the southern 

along with associated ramps to the embankment at the upstream and 

downstream ends. It is proposed that this is fixed with black cast iron angle brackets and a 

timber deck. The ledge will be positioned at around 1000mm above the low water level

this offers an overall benefit to the scheme. 

In relation to the setting, the scale and location of the Works will have a 

Photomontages will be prepared of the key views as follows to illustrate 

These include the following views: 

View from the bridge looking south east down onto the Works.

View from the north bank looking south west to see the development set agai

the bridge. 

View from the west looking through the bridge to the east and the turbine location. 
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Apron Reinstated by Works 

otter ledge fixed to the southern 

along with associated ramps to the embankment at the upstream and 

downstream ends. It is proposed that this is fixed with black cast iron angle brackets and a 

above the low water level. It is 

In relation to the setting, the scale and location of the Works will have a limited impact on 

ared of the key views as follows to illustrate 

View from the bridge looking south east down onto the Works. 

View from the north bank looking south west to see the development set against 

View from the west looking through the bridge to the east and the turbine location.  
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The scheme will give locals a new way to approa

including the opportunity to view the Bridge 

distance from a new viewing platform

the Bridges’ heritage.

The nearest heritage asset to the turbine site is Hexham Bridge which is a Grade II* Listed 

Building and a Scheduled Ancie

Scheduled Ancient Monument reference number is ND122. The bridge was listed in 1951.

There are eight further structures that are within approximately 400m of the turbine site. 

They are all Grade II Lis

1. Front Garden Wall to Bridge End House

2. Bridge End House and Bridge End Cottage

3. Water Tower to South East of Hexham Railway Station

4. Station Cottages

5. Abutments and Retaining Walls to Road Bridge Over Line to West and

Hexham Railway Station

6. Goods Shed to East of Hexham Railway Station

7. Garden Walls to South of Station Cottages

8. Hexham Railway Station

Numbers 1 and 2 are located north of Hexham Bridge, with numbers 3

south of Hexham Bridg

the railway, however their location means that the proposed turbine will have 

their setting. 

There have been numerous attempts to construct bridges over the River Tyne n

Hexham, and the current bridge was the fourth attempt, with the other attempts all 

collapsing following flood damage throughout the 18th Century. Blackett’s Bridge was 

constructed in the late 1760s following the construction of a new road linking He

Alnmouth. The bridge was destroyed by flood water shortly after it opened. A second effort 

nearby was abandoned mid construction. 

A new bridge, designed by John Smeaton was built downstream of the former Blackett’s 

Bridge however this bridge was
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heme will give locals a new way to approach and appreciate Hexham Bridge.

including the opportunity to view the Bridge and read about its history, 

distance from a new viewing platform. Given this, it is considered that the scheme

the Bridges’ heritage. 

The nearest heritage asset to the turbine site is Hexham Bridge which is a Grade II* Listed 

Building and a Scheduled Ancient Monument. Its Listed Building ID is 239008, and its 

Scheduled Ancient Monument reference number is ND122. The bridge was listed in 1951.

There are eight further structures that are within approximately 400m of the turbine site. 

They are all Grade II Listed and are detailed below: 

Front Garden Wall to Bridge End House 

Bridge End House and Bridge End Cottage 

Water Tower to South East of Hexham Railway Station 

Station Cottages 

Abutments and Retaining Walls to Road Bridge Over Line to West and

Hexham Railway Station 

Goods Shed to East of Hexham Railway Station 

Garden Walls to South of Station Cottages 

Hexham Railway Station 

Numbers 1 and 2 are located north of Hexham Bridge, with numbers 3

south of Hexham Bridge and are identified as being significant due to their association with 

the railway, however their location means that the proposed turbine will have 

There have been numerous attempts to construct bridges over the River Tyne n

Hexham, and the current bridge was the fourth attempt, with the other attempts all 

collapsing following flood damage throughout the 18th Century. Blackett’s Bridge was 

constructed in the late 1760s following the construction of a new road linking He

Alnmouth. The bridge was destroyed by flood water shortly after it opened. A second effort 

nearby was abandoned mid construction.  

A new bridge, designed by John Smeaton was built downstream of the former Blackett’s 

Bridge however this bridge was also destroyed by floodwater only two years after it opened 
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ch and appreciate Hexham Bridge. 

and read about its history, at a relatively close 

it is considered that the scheme adds to 

The nearest heritage asset to the turbine site is Hexham Bridge which is a Grade II* Listed 

nt Monument. Its Listed Building ID is 239008, and its 

Scheduled Ancient Monument reference number is ND122. The bridge was listed in 1951. 

There are eight further structures that are within approximately 400m of the turbine site. 

Abutments and Retaining Walls to Road Bridge Over Line to West and South of 

Numbers 1 and 2 are located north of Hexham Bridge, with numbers 3-8 being located 

e and are identified as being significant due to their association with 

the railway, however their location means that the proposed turbine will have no effect upon 

There have been numerous attempts to construct bridges over the River Tyne near to 

Hexham, and the current bridge was the fourth attempt, with the other attempts all 

collapsing following flood damage throughout the 18th Century. Blackett’s Bridge was 

constructed in the late 1760s following the construction of a new road linking Hexham with 

Alnmouth. The bridge was destroyed by flood water shortly after it opened. A second effort 

A new bridge, designed by John Smeaton was built downstream of the former Blackett’s 

also destroyed by floodwater only two years after it opened 
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in 1780. The existing Hexham Bridge was built in 1793, completed in 1795 and is a 9 

arched stone bridge based on the 1780 design by John Smeaton. Repair works were 

carried out in 1966, and it was

The proposed scheme will take into account the importance of the bridge.  It is noted that 

the foundations of the bridge are of particular importance, and investigations as to the 

impact the hydro scheme will have on the bridge and its as

been undertaken

Appendix 6. It stated that 

setting due to the higher level of Hexham Bridge 

development may have an impact upon any unknown archaeological fea

proposed location.

ground investigation works. This was undertaken and

No significant issues have been identified and it is proposed that there is a further watching 

brief during construction.

In relation to the historic foundations and in particular the matrix of timber piles which are 

understood to be preserved by their permanent submergence, the scheme is not 

considered to have a significant impact. On completion of the works the area will all be 

submerged and as such the piles will continue to be preserved. An area of the 

apron could be isolated through the three arch capture of flow but has been designed to 

remain wetted by sacrificing a component of the flow to maintain water over this area. 

During construction there will be a period where the flow through the three southern

is isolated but this is for a relatively short period of time and would not lead to the 

deterioration of the piles.

Vibration during pile driving will be assessed by the specialist piling contractor during their 

pile design. Given that the function

HGV’s it is considered that the ground accelerations due to pile driving will be small in 

comparison with those from the dynamic traffic loads

impact will not pose any threat to the structure

11.4 Ecology 

Following the Phase 1 Habitat Survey carried out as part of the Detailed Feasibility Study 

further ecology surveys have been implemented. Th

11.4.1 Bats 

The protected species report prepare

bats in the bridge structure or nearby trees. However, as tress are to be felled 
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in 1780. The existing Hexham Bridge was built in 1793, completed in 1795 and is a 9 

arched stone bridge based on the 1780 design by John Smeaton. Repair works were 

carried out in 1966, and it was widened in 1967. 

The proposed scheme will take into account the importance of the bridge.  It is noted that 

the foundations of the bridge are of particular importance, and investigations as to the 

impact the hydro scheme will have on the bridge and its associated weir and apron have 

been undertaken. An archaeological desk study has been carried out and is included in 

It stated that the proposed development would not significantly impact upon its 

setting due to the higher level of Hexham Bridge and the presence of mature trees. The 

development may have an impact upon any unknown archaeological fea

proposed location. The principal recommendation of this was a watching brief during the 

ground investigation works. This was undertaken and the report is included in 

No significant issues have been identified and it is proposed that there is a further watching 

brief during construction. 

In relation to the historic foundations and in particular the matrix of timber piles which are 

understood to be preserved by their permanent submergence, the scheme is not 

considered to have a significant impact. On completion of the works the area will all be 

submerged and as such the piles will continue to be preserved. An area of the 

could be isolated through the three arch capture of flow but has been designed to 

remain wetted by sacrificing a component of the flow to maintain water over this area. 

During construction there will be a period where the flow through the three southern

is isolated but this is for a relatively short period of time and would not lead to the 

deterioration of the piles. 

Vibration during pile driving will be assessed by the specialist piling contractor during their 

pile design. Given that the function of the bridge is to transport traffic including frequent 

HGV’s it is considered that the ground accelerations due to pile driving will be small in 

comparison with those from the dynamic traffic loads and it is considered that 

pose any threat to the structure. 

Following the Phase 1 Habitat Survey carried out as part of the Detailed Feasibility Study 

further ecology surveys have been implemented. These relate to bats and otters. 

The protected species report prepared at feasibility stage found no evidence of 

bats in the bridge structure or nearby trees. However, as tress are to be felled 
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in 1780. The existing Hexham Bridge was built in 1793, completed in 1795 and is a 9 

arched stone bridge based on the 1780 design by John Smeaton. Repair works were 

The proposed scheme will take into account the importance of the bridge.  It is noted that 

the foundations of the bridge are of particular importance, and investigations as to the 

sociated weir and apron have 

An archaeological desk study has been carried out and is included in 

the proposed development would not significantly impact upon its 

and the presence of mature trees. The 

development may have an impact upon any unknown archaeological features at its 

he principal recommendation of this was a watching brief during the 

the report is included in Appendix 7. 

No significant issues have been identified and it is proposed that there is a further watching 

In relation to the historic foundations and in particular the matrix of timber piles which are 

understood to be preserved by their permanent submergence, the scheme is not 

considered to have a significant impact. On completion of the works the area will all be 

submerged and as such the piles will continue to be preserved. An area of the original 

could be isolated through the three arch capture of flow but has been designed to 

remain wetted by sacrificing a component of the flow to maintain water over this area. 

During construction there will be a period where the flow through the three southern arches 

is isolated but this is for a relatively short period of time and would not lead to the 

Vibration during pile driving will be assessed by the specialist piling contractor during their 

of the bridge is to transport traffic including frequent 

HGV’s it is considered that the ground accelerations due to pile driving will be small in 

it is considered that the combined 

Following the Phase 1 Habitat Survey carried out as part of the Detailed Feasibility Study 

ese relate to bats and otters.   

d at feasibility stage found no evidence of 

bats in the bridge structure or nearby trees. However, as tress are to be felled 
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further investigations were required. 

follows, taken from the executive summary of the re

• 

• 

• 

• 

• 

• 

• 

11.4.2 Otters 

The key findings of the 

of the report included at Appendix 

• 
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further investigations were required. The key findings of the bat report are as 

follows, taken from the executive summary of the report included at Appendix 8:

The proposed Hydro Scheme will be carried out clos

which passes over the River Tyne from Hexham, in Northumberland. Th

survey was conducted to assess any impact on potential bat roosts in the 

trees close to the south bank of the River Tyne affected by the proposals. 

There are some good bat foraging areas along the banks of the River Tyne 

where wooded.  

Inspection results revealed the presence of no suitable crevices in the 

trees due to be felled however due to the difficulty in determining possible 

bat potential an emergence survey was carried out to determine bat 

activity. 

All the bats identified during the emergence survey were seen entering the 

site from the east during the activity survey.  

The proposed works of the scheme will not impact directly on any roosting 

bats in the bridge structure however the occasional bat may also be 

present in any suitable crevice at any time of the year in small numbers. 

Timing of the works that may involve heavy machinery 

avoid the hibernation period. This will ensure that the development has as 

little negative affect on bat conservation status as possible. 

All contractors involved in the development will read the method statement

in the Bat Report prior to commencing the work. 

There were no traces of barn owls in or around the survey area. Any 

nesting birds will be allowed access to the nest until the young have 

fledged.  

 

The key findings of the otter report are as follows, taken from the 

of the report included at Appendix 9: 

Access for otters will be maintained along the river bank, around/behind 

the turbine and beneath the bridge. It is proposed to provide a 500mm wide 

otter ledge fixed to the southern abutment along with associat

the embankment at the upstream and downstream ends. The ledge will be 
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The key findings of the bat report are as 

port included at Appendix 8: 

The proposed Hydro Scheme will be carried out close to the road bridge 

over the River Tyne from Hexham, in Northumberland. The 

survey was conducted to assess any impact on potential bat roosts in the 

the south bank of the River Tyne affected by the proposals.  

There are some good bat foraging areas along the banks of the River Tyne 

Inspection results revealed the presence of no suitable crevices in the 

to the difficulty in determining possible 

bat potential an emergence survey was carried out to determine bat 

All the bats identified during the emergence survey were seen entering the 

works of the scheme will not impact directly on any roosting 

bats in the bridge structure however the occasional bat may also be 

present in any suitable crevice at any time of the year in small numbers. 

Timing of the works that may involve heavy machinery or vibrations to 

avoid the hibernation period. This will ensure that the development has as 

little negative affect on bat conservation status as possible.  

All contractors involved in the development will read the method statement 

o commencing the work.  

There were no traces of barn owls in or around the survey area. Any 

nesting birds will be allowed access to the nest until the young have 

report are as follows, taken from the recommendations  

Access for otters will be maintained along the river bank, around/behind 

the turbine and beneath the bridge. It is proposed to provide a 500mm wide 

otter ledge fixed to the southern abutment along with associated ramps to 

the embankment at the upstream and downstream ends. The ledge will be 
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• 

• 

• 

• 

• 

11.4.3 Trees 

Substantial tree felling may be requir

access routes for construction. 

those that require protection measures are shown on SK050. 

be felled need to be identified with particular consi

use. Northumberland County Council have confirmed that there are no trees within 

the immediate vicinity of the proposed development which are subject to Tree 

Preservation Orders

A full arboricultural tree constraints assess

plan and method statement will be prepared for the scheme. 

been commission

development of the scheme.

To prevent 

should not take place during the peak nesting season (March to July inclusive). If 

this cannot be timed, a detailed search for active bird nests should take place prior 

Detailed Design Report 
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positioned at around 500mm above the low water level so that it is 

accessible for around 90% of the time. To be installed prior to work 

commencing.  

To prevent otters from crossing the road due to any potential disturbance 

during the works temporary fencing (chestnut palings) will be installed at 

the base of the banking from the bridge abutment to the underpass. To be 

supervised by the ecologist, please see the mitigation map 

Prior to excavations starting a final check of all holes below stonework, 

trees and gabions to be undertaken by an ecologist to determine that no 

animals are present.  

A pathway around the workings on the river side to be maintained and 

cleared of machinery and equipment on a nightly basis to ensure that 

otters can easily cross the site. Compound/storage areas to 

away from the base of the river bank and fenced to prevent otter access. 

No night-time floodlights to be used and hence n

prevent disturbance to otter activity.  

Monitoring of the use of the underpass by otters as well as for continued 

otter activity on a monthly basis up to and throughout the development. 

 

Substantial tree felling may be required due to the working area and temporary 

access routes for construction. An initial assessment of trees to be removed and 

those that require protection measures are shown on SK050. 

be felled need to be identified with particular consideration given to potential bat 

use. Northumberland County Council have confirmed that there are no trees within 

the immediate vicinity of the proposed development which are subject to Tree 

Preservation Orders. 

A full arboricultural tree constraints assessment, impact assessment, protection 

plan and method statement will be prepared for the scheme. 

been commissioned and its mitigation measures should be incorporated into the 

development of the scheme. 

To prevent any destruction of active bird’s nests, the removal of any shrubs or trees 

should not take place during the peak nesting season (March to July inclusive). If 

this cannot be timed, a detailed search for active bird nests should take place prior 
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positioned at around 500mm above the low water level so that it is 

accessible for around 90% of the time. To be installed prior to work 

ossing the road due to any potential disturbance 

during the works temporary fencing (chestnut palings) will be installed at 

the base of the banking from the bridge abutment to the underpass. To be 

supervised by the ecologist, please see the mitigation map below.  

Prior to excavations starting a final check of all holes below stonework, 

trees and gabions to be undertaken by an ecologist to determine that no 

A pathway around the workings on the river side to be maintained and 

machinery and equipment on a nightly basis to ensure that 

otters can easily cross the site. Compound/storage areas to be located well 

away from the base of the river bank and fenced to prevent otter access.  

time floodlights to be used and hence no night-time working, to 

Monitoring of the use of the underpass by otters as well as for continued 

otter activity on a monthly basis up to and throughout the development.  

ed due to the working area and temporary 

An initial assessment of trees to be removed and 

those that require protection measures are shown on SK050. Any trees that are to 

deration given to potential bat 

use. Northumberland County Council have confirmed that there are no trees within 

the immediate vicinity of the proposed development which are subject to Tree 

ment, impact assessment, protection 

plan and method statement will be prepared for the scheme. A tree survey has 

its mitigation measures should be incorporated into the 

ird’s nests, the removal of any shrubs or trees 

should not take place during the peak nesting season (March to July inclusive). If 

this cannot be timed, a detailed search for active bird nests should take place prior 
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to any tree or shrub removal and if any

left until the nestlings have fledged. This includes any birds that may nest in the 

banks of the river or on exposed gravel.

11.4.4 Invasive Weeds

An area of Japanese Knotweed will need to be addressed prior to constru

This should be undertaken by a specialist contractor. It is anticipated that the 

landowner will undertake this in advance of construction.

Detailed Design Report 
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to any tree or shrub removal and if any nest is located the tree or shrub should be 

left until the nestlings have fledged. This includes any birds that may nest in the 

banks of the river or on exposed gravel. 

Invasive Weeds 

An area of Japanese Knotweed will need to be addressed prior to constru

This should be undertaken by a specialist contractor. It is anticipated that the 

landowner will undertake this in advance of construction. 
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nest is located the tree or shrub should be 

left until the nestlings have fledged. This includes any birds that may nest in the 

An area of Japanese Knotweed will need to be addressed prior to construction. 

This should be undertaken by a specialist contractor. It is anticipated that the 
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11.5 Hydrology, River Stability and Flood Risk

11.5.1 Hydrology

The turbine will start to take flow w

to ensure an adequate base flow in the river before water is abstracted. Flow to the 

fish pass will take priority over that to the turbine. The flows will be agreed with the 

Environment Agency as part of t

Approval. Detailed information on flow is contained within the main hydrology 

section of this report. 

The flow at Hexham Bridge is controlled at the upstream edge of the 

which effectively forms a b

been derived for the bridge using flow data from Bywell and level data at Hexham 

Bridge. This relationship shows a strong correlation with that calculated using a 

broad crested weir equation.

The origin

weir at the same level as the upstream edge of the 

constructed across the southern three arches, immediately downstream of the 

bridge, to capture the flow a

When the flow captured through the three arches exceeds the capacity of the 

turbine and fish pass it will flow over the 

Hydraulic calculations 

show that throughout the range of flows anticipated at Hexham the 

negligible impact on

proposed scheme has 

and proposed flow profiles through the bridge are shown in Figure 11.5.1

Figure 11.5.1a describes what the profiles show and Figure 11.5.1b show

comparison plots for a range of flows.

are changes

upstream and downstream profile is the same for the range of flows.

profiles are a distorted 

for a hydraulic 

be seen in the figure. This becomes more pronounced at higher flows and will be 

analysed in more detail as part of the 

recommended

 

Detailed Design Report 

v D 

, River Stability and Flood Risk 

Hydrology and River Stability 

The turbine will start to take flow when the river flow is above the Q

to ensure an adequate base flow in the river before water is abstracted. Flow to the 

fish pass will take priority over that to the turbine. The flows will be agreed with the 

Environment Agency as part of the Abstraction Licence and Fish Pass Panel 

Approval. Detailed information on flow is contained within the main hydrology 

section of this report.  

The flow at Hexham Bridge is controlled at the upstream edge of the 

which effectively forms a broad crested weir. A stage discharge relationship has 

been derived for the bridge using flow data from Bywell and level data at Hexham 

Bridge. This relationship shows a strong correlation with that calculated using a 

broad crested weir equation. 

original apron that controls the flow will be retained in its existing form. A 

at the same level as the upstream edge of the original 

constructed across the southern three arches, immediately downstream of the 

bridge, to capture the flow and channel it to the combined turbine and fish pass. 

When the flow captured through the three arches exceeds the capacity of the 

turbine and fish pass it will flow over the new weir. 

Hydraulic calculations and one dimensional modelling have been carried ou

show that throughout the range of flows anticipated at Hexham the 

negligible impact on the original apron’s flow controlling function

proposed scheme has a negligible influence on the upstream flow regime

nd proposed flow profiles through the bridge are shown in Figure 11.5.1

Figure 11.5.1a describes what the profiles show and Figure 11.5.1b show

comparison plots for a range of flows. The flow profiles illustrate that although there 

are changes to hydraulic profile on the original apron and the 

upstream and downstream profile is the same for the range of flows.

profiles are a distorted scale and the blue represents the water depth.

for a hydraulic jump in the turbine intake area (where the water level steps up) can 

be seen in the figure. This becomes more pronounced at higher flows and will be 

analysed in more detail as part of the two or three dimensional hydraulic modelling

recommended to be undertaken. 
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hen the river flow is above the Q95 value. This is 

to ensure an adequate base flow in the river before water is abstracted. Flow to the 

fish pass will take priority over that to the turbine. The flows will be agreed with the 

he Abstraction Licence and Fish Pass Panel 

Approval. Detailed information on flow is contained within the main hydrology 

The flow at Hexham Bridge is controlled at the upstream edge of the original apron 

road crested weir. A stage discharge relationship has 

been derived for the bridge using flow data from Bywell and level data at Hexham 

Bridge. This relationship shows a strong correlation with that calculated using a 

that controls the flow will be retained in its existing form. A new 

original apron will be 

constructed across the southern three arches, immediately downstream of the 

nd channel it to the combined turbine and fish pass. 

When the flow captured through the three arches exceeds the capacity of the 

have been carried out that 

show that throughout the range of flows anticipated at Hexham the new weir has a 

flow controlling function and, in turn, the 

influence on the upstream flow regime. Existing 

nd proposed flow profiles through the bridge are shown in Figure 11.5.1a and b. 

Figure 11.5.1a describes what the profiles show and Figure 11.5.1b shows the 

The flow profiles illustrate that although there 

and the extended apron, the 

upstream and downstream profile is the same for the range of flows. Note that the 

the blue represents the water depth. The potential 

jump in the turbine intake area (where the water level steps up) can 

be seen in the figure. This becomes more pronounced at higher flows and will be 

two or three dimensional hydraulic modelling 
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Figure 11.5.1a – Flow Profile Through Hexham Bridge 

 

New weir crest 

Bri

Downstream Water Level 

Flow approaches critical depth. 
Potential for hydraulic jump 
downstream. 
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Existing Arrangement 

 

 

Proposed Arrangement 

Flow Profile Through Hexham Bridge – Description of Profiles

 

Upstream water level

Bridge Pier 

Original Apron 

Extended Apron 

 

Flow approaches critical depth. 
Potential for hydraulic jump 
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Description of Profiles  

Upstream water level 
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Figure 11.5.1b – Flow Profile Through Hexham Bridge 

Existing 1 in 100 Year 

Existing 1 in 2 Year 

Existing Low Flow 
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Flow Profile Through Hexham Bridge – Existing and Proposed 

Proposed 1 in 100 Year

Proposed 1 in 2 Year 

Proposed Low Flow 
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Existing and Proposed – Low to High Flow  

Proposed 1 in 100 Year 
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There is no depleted reach as such. The flow is abstracted through the bridges’ 

three southern arches and returned immediately downstream in the existing 

pool. However, the 10m wide 

Flow will pass over this apron

above the Q

only applies to the southern three arches, the other six arches remain unaltered

the full range of flows

In low flow conditions, the flow patterns in the 

the southern three arches is discharged from the turbine and fish pass as opposed 

to being distributed along a 30m length of the 

low relative to the river flood flows and therefore velocities in the deep 

be low and are anticipated to result in only minor changes in the river morphology.  

During high flows, the flow through the turbine and fish pass (around

becomes insignificant, as river flows can reach 

the dominant flow paths will be similar to the existing situation. The bed material is 

considered to be stable based on hand calculations and research on bed materia

Figure 11.5.1b

of how this may change with the proposed scheme.

the rate of flow.

and proposed

unchanged.
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There is no depleted reach as such. The flow is abstracted through the bridges’ 

three southern arches and returned immediately downstream in the existing 

pool. However, the 10m wide new apron will be dry for around 50% of the time. 

Flow will pass over this apron below the Q95 flow, when the turbine is closed, and 

above the Q50 when flows exceed the capacity of the turbine and fish pass. This 

only applies to the southern three arches, the other six arches remain unaltered

range of flows. 

In low flow conditions, the flow patterns in the weir pool will change as the flow from 

the southern three arches is discharged from the turbine and fish pass as opposed 

to being distributed along a 30m length of the new apron. The flows c

low relative to the river flood flows and therefore velocities in the deep 

be low and are anticipated to result in only minor changes in the river morphology.  

During high flows, the flow through the turbine and fish pass (around

becomes insignificant, as river flows can reach in excess of

the dominant flow paths will be similar to the existing situation. The bed material is 

considered to be stable based on hand calculations and research on bed materia

11.5.1b below illustrates the existing low flow patterns and an assessment 

of how this may change with the proposed scheme. The arrows generally represent 

the rate of flow.  Also illustrated is the flow pattern for flood flows for both existing 

and proposed regime, illustrating that in flood flows the regime is largely 

unchanged. 
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There is no depleted reach as such. The flow is abstracted through the bridges’ 

three southern arches and returned immediately downstream in the existing weir 

will be dry for around 50% of the time. 

flow, when the turbine is closed, and 

when flows exceed the capacity of the turbine and fish pass. This 

only applies to the southern three arches, the other six arches remain unaltered for 

pool will change as the flow from 

the southern three arches is discharged from the turbine and fish pass as opposed 

. The flows captured are 

low relative to the river flood flows and therefore velocities in the deep weir pool will 

be low and are anticipated to result in only minor changes in the river morphology.  

During high flows, the flow through the turbine and fish pass (around 10m
3
/s) 

in excess of1500m
3
/s, and as such 

the dominant flow paths will be similar to the existing situation. The bed material is 

considered to be stable based on hand calculations and research on bed materials. 

the existing low flow patterns and an assessment 

The arrows generally represent 

Also illustrated is the flow pattern for flood flows for both existing 

, illustrating that in flood flows the regime is largely 
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Existing Low Flow Regime (Observed)

Existing High Flow Regime (Observed)

Figure 11.5.1b – Existing and Proposed Flow Regime
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Existing Low Flow Regime (Observed) Proposed Low Flow Regime (Estimated)

 

Existing High Flow Regime (Observed) Proposed High Flow Regime (Estimated)

Existing and Proposed Flow Regime 
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Proposed Low Flow Regime (Estimated) 

 

Proposed High Flow Regime (Estimated) 
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For calculations on the flow control regime throughout the range of flows and the 

river bed stability, along with the associated report, refer to Appendix 

recommended that additional two or three dimen

stability analysis is undertaken 

jump upstream of the 

bridge and the river bed stability.
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For calculations on the flow control regime throughout the range of flows and the 

river bed stability, along with the associated report, refer to Appendix 

recommended that additional two or three dimensional modelling and river bed 

stability analysis is undertaken to confirm the magnitude and form of the hydraulic 

jump upstream of the new apron, the flow regime immediately downstream of the 

bridge and the river bed stability. 
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For calculations on the flow control regime throughout the range of flows and the 

river bed stability, along with the associated report, refer to Appendix 10. It is 

sional modelling and river bed 

to confirm the magnitude and form of the hydraulic 

, the flow regime immediately downstream of the 



 

Hexham River Hydro – Detailed Design Report

Document no 1005606-RPT-00051 Rev D

  

 

11.5.2 Flood Risk

The site 

the Northumberland Strategic Flood Risk Assessment published in 2010. The area 

adjacent to the proposed turbine structure, south of the bank of the river, falls within 

Flood Zone 2

Risk Assessment has been prepared and included in Appendix 

Using the Technical Guidance to the National Planning Policy Framework, the 

development can be classified as essential 

generating development. An exception test has been carried out and the 

development is considered to pass this. The associated housing for the controls 

and education / visitor facilities are situated at the top of the

and as this falls within Flood Zone 2, is deemed to be appropriate development.

The flood risk vulnerability and Flood Zone ‘compatibility’ table can be seen below, 

with the category of the Hexham Hydro turbine highlighted in red:

Table 11.5.2: Flood Risk vulnerability and flood zone compatibility table

 
Flood risk 

vulnerability 
classification

Flood 
Zone 
Area 

Flood Zone 1

Flood Zone 2

Flood Zone 
3a 

Flood Zone 
3b – 

Functional 
Flood plain 

                                  

The main consideration for the scheme is an increase to flood risk either upstream 

or downstream of the development. Downstream flood risk may increase if the 

development occupies flood plain area reducing the volume of storage.

of the development in the flood plain consists of the structure housing the gearbox 

and generator and is less than 20m

have a negligible effect on downstream flooding. Upstream flood risk may increa

if the channel is obstructed restricting the passage of flood flows. The 

of equal length to that of the 
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Flood Risk 

The site falls within Flood Zone 3b and is classed as a functional floodplain within 

the Northumberland Strategic Flood Risk Assessment published in 2010. The area 

adjacent to the proposed turbine structure, south of the bank of the river, falls within 

Flood Zone 2. Due to the turbine’s location within the functional floodplain, a Flood 

Risk Assessment has been prepared and included in Appendix 

Using the Technical Guidance to the National Planning Policy Framework, the 

development can be classified as essential infrastructural as it is an electricity 

generating development. An exception test has been carried out and the 

development is considered to pass this. The associated housing for the controls 

and education / visitor facilities are situated at the top of the

and as this falls within Flood Zone 2, is deemed to be appropriate development.

The flood risk vulnerability and Flood Zone ‘compatibility’ table can be seen below, 

with the category of the Hexham Hydro turbine highlighted in red:

: Flood Risk vulnerability and flood zone compatibility table

vulnerability 
classification 

Essential 
infrastructure 

Water 
compatible 

Highly 
vulnerable vulnerable

Flood Zone 1 � � � 

Zone 2 � � 
Exception 

Test 
required 

Exception 
Test required 

� X 

 

Exception 
Test required 

� X 

                                  � = Development is appropriate  X = Development is not appropriate

The main consideration for the scheme is an increase to flood risk either upstream 

or downstream of the development. Downstream flood risk may increase if the 

development occupies flood plain area reducing the volume of storage.

of the development in the flood plain consists of the structure housing the gearbox 

and generator and is less than 20m
2
. This reduction in flood storage volume will 

have a negligible effect on downstream flooding. Upstream flood risk may increa

if the channel is obstructed restricting the passage of flood flows. The 

of equal length to that of the original apron’s upstream edge for the first three 
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falls within Flood Zone 3b and is classed as a functional floodplain within 

the Northumberland Strategic Flood Risk Assessment published in 2010. The area 

adjacent to the proposed turbine structure, south of the bank of the river, falls within 

. Due to the turbine’s location within the functional floodplain, a Flood 

Risk Assessment has been prepared and included in Appendix 11. 

Using the Technical Guidance to the National Planning Policy Framework, the 

infrastructural as it is an electricity 

generating development. An exception test has been carried out and the 

development is considered to pass this. The associated housing for the controls 

and education / visitor facilities are situated at the top of the river bank to the south, 

and as this falls within Flood Zone 2, is deemed to be appropriate development. 

The flood risk vulnerability and Flood Zone ‘compatibility’ table can be seen below, 

with the category of the Hexham Hydro turbine highlighted in red: 

: Flood Risk vulnerability and flood zone compatibility table 

More 
vulnerable 

Less 
vulnerable 

� � 

� � 

Exception 
Test 

required 
� 

X X 

elopment is not appropriate 

The main consideration for the scheme is an increase to flood risk either upstream 

or downstream of the development. Downstream flood risk may increase if the 

development occupies flood plain area reducing the volume of storage. The volume 

of the development in the flood plain consists of the structure housing the gearbox 

. This reduction in flood storage volume will 

have a negligible effect on downstream flooding. Upstream flood risk may increase 

if the channel is obstructed restricting the passage of flood flows. The new weir is 

upstream edge for the first three 
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arches and flood flows will not be obstructed by the scheme. 

hydraulic

in upstream water level.  

During construction the flood risk will be increased by the placement of the 

temporary flood barrier

during the 

During construction there will be an increase in upstream depth as the flow is 

channelled through six arches. The depth over the 

around 50%. The increase in depth 

150mm at the

11.6 Landscape and Visual

Refer to Section 11.3 for landscape and visual. This is discussed in the sect

Archaeology and Heritage, and also in Section 5 on Architecture.

11.7 Land Contamination

Refer to Section 3.4 for land contamination.

11.8 Noise 

It is not considered

impact upon its surrounding

which crosses the River Tyne, and the noise of the water cascading over the 

150m long will mitigate the noise generated by the

turbine. The turbine 

building for the controls for the turbine will be soundproofed to ensure that it does not 

produce a level of noise that would be out of keeping with its surroundings.  

The limited numbe

for any significant noise impact

weir, 150m away, along which there are high levels of noise as the water falls over the 

It is considered that noise generated through this development will not be out of keeping 

with the noise produced  by the adjacent Industrial Estate, and from the motor vehicles 

passing over Hexham Bridge.  It is recognised that there may be limited times

river is low (and the sound from the water flow is less) and traffic flows are light, that some 

limited noise may be noticed

negligible impact

noise levels of the proposed scheme. 
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arches and flood flows will not be obstructed by the scheme. 

hydraulic modelling has been carried out to show that there is a negligible increase 

in upstream water level.  Hence, the upstream flood risk will not be increased.

During construction the flood risk will be increased by the placement of the 

temporary flood barrier. However, the probability of a 1 in 100 year flood occurring 

during the five month construction period is less than 1%.

During construction there will be an increase in upstream depth as the flow is 

channelled through six arches. The depth over the original apron 

around 50%. The increase in depth at Q50 during construction 

mm at the bridge reducing with distance upstream. 

Landscape and Visual 

Refer to Section 11.3 for landscape and visual. This is discussed in the sect

Archaeology and Heritage, and also in Section 5 on Architecture.

Land Contamination 

Refer to Section 3.4 for land contamination. 

considered that the development will produce a level of noise that will have an 

upon its surroundings. The Archimedes Screw will be located adjacent to a 

which crosses the River Tyne, and the noise of the water cascading over the 

will mitigate the noise generated by the water leaving the Archimedes screw

The turbine will take the energy from the water and as such reduce the noise.

building for the controls for the turbine will be soundproofed to ensure that it does not 

produce a level of noise that would be out of keeping with its surroundings.  

The limited number of residential properties close to the development reduces the scope 

for any significant noise impact. These are located on the north bank at the far end of the 

, 150m away, along which there are high levels of noise as the water falls over the 

It is considered that noise generated through this development will not be out of keeping 

with the noise produced  by the adjacent Industrial Estate, and from the motor vehicles 

passing over Hexham Bridge.  It is recognised that there may be limited times

river is low (and the sound from the water flow is less) and traffic flows are light, that some 

limited noise may be noticed but that this will not impact on any receptors

impact, background noise monitoring could be carried out and assessed against 

noise levels of the proposed scheme.  
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arches and flood flows will not be obstructed by the scheme. One dimensional 

modelling has been carried out to show that there is a negligible increase 

Hence, the upstream flood risk will not be increased. 

During construction the flood risk will be increased by the placement of the 

. However, the probability of a 1 in 100 year flood occurring 

%. 

During construction there will be an increase in upstream depth as the flow is 

al apron will increase by 

during construction will be around 

Refer to Section 11.3 for landscape and visual. This is discussed in the section on 

Archaeology and Heritage, and also in Section 5 on Architecture. 

that the development will produce a level of noise that will have an 

located adjacent to a weir 

which crosses the River Tyne, and the noise of the water cascading over the weir which is 

water leaving the Archimedes screw 

will take the energy from the water and as such reduce the noise. The 

building for the controls for the turbine will be soundproofed to ensure that it does not 

produce a level of noise that would be out of keeping with its surroundings.   

r of residential properties close to the development reduces the scope 

These are located on the north bank at the far end of the 

, 150m away, along which there are high levels of noise as the water falls over the weir. 

It is considered that noise generated through this development will not be out of keeping 

with the noise produced  by the adjacent Industrial Estate, and from the motor vehicles 

passing over Hexham Bridge.  It is recognised that there may be limited times when the 

river is low (and the sound from the water flow is less) and traffic flows are light, that some 

but that this will not impact on any receptors.  To demonstrate 

arried out and assessed against 
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11.9 Transport and Highways

On completion, the impact of the scheme will be negligible. Car parking is available in Tyne 

Green with an accessible path proposed to the site. Demarcation and si

to discourage visitors

There will be periodic vehicles for maintenance but this will be insignificant in terms of the 

existing traffic. 

During the construction phase there will

Estate. However, this will be for the relatively 
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Transport and Highways 

the impact of the scheme will be negligible. Car parking is available in Tyne 

Green with an accessible path proposed to the site. Demarcation and si

visitors to the hydro scheme from using the rowing club’s 

There will be periodic vehicles for maintenance but this will be insignificant in terms of the 

During the construction phase there will be an increase in traffic to Tyne Mills Industrial 

Estate. However, this will be for the relatively short construction period of around 6 months.
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the impact of the scheme will be negligible. Car parking is available in Tyne 

Green with an accessible path proposed to the site. Demarcation and signage is proposed 

rowing club’s car parking. 

There will be periodic vehicles for maintenance but this will be insignificant in terms of the 

be an increase in traffic to Tyne Mills Industrial 

construction period of around 6 months. 
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12. Licences Permits and Consents

12.1 Environment Agency 

A pre-application was made to the Envir

response received on 16

Appendix 15. 

Hydrology and proposed flows are generally acceptable to the EA. There are some 

concerns regarding fish passage but thes

feasibility study and it is considered that the detailed design has addressed these. 

Hydromorphology concerns would be addressed by the 

modelling work recommended in this report. B

considered to be addressed by the further work undertaken at detailed design stage.

12.2 Environment Agency 

This will be required for the 

crest of the existing 

impounded volume is relatively small so there 

12.3 Environment Agency 

For the works in the river and t

Environment Agency before work commences on site. The principal objectives of the 

consent is to manage flood risk and pollution. As part of the consent application a detailed 

method statement will need to b

construct the works, timescales and environmental mitigation measures.

There is a statutory two month timescale for the determination of the consent.

12.4 Northumberland County Council Highways Consent

Works that may affect the Highway will be subject to the NCC Approval in Principle  

process. A template for the submission of the Approval in Principle has been obtained from 

NCC. 

12.5 Northumberland County Council Planning

An Environmental Impact Assessment Screeni

Northumberland County Council on 22

Screening Opinion response, dated 29

does not fall within the threshold for a Schedul
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Licences Permits and Consents 

Environment Agency Abstraction Licence 

application was made to the Environment Agency in September 2012

response received on 16
th
 November 2012. The pre-application response is included in 

Hydrology and proposed flows are generally acceptable to the EA. There are some 

concerns regarding fish passage but these are formed based on information in the 

feasibility study and it is considered that the detailed design has addressed these. 

Hydromorphology concerns would be addressed by the two or three dimensional hydraulic 

work recommended in this report. Biodiversity and flood risk aspects are also 

considered to be addressed by the further work undertaken at detailed design stage.

Environment Agency Impoundment Licence 

This will be required for the new weir downstream, but as this will not be higher than th

crest of the existing weir it will not introduce an additional flood risk to the site. The 

impounded volume is relatively small so there are no concerns in obtaining

Environment Agency Works in River Consent 

For the works in the river and the embankment, consents will be required from the 

Environment Agency before work commences on site. The principal objectives of the 

consent is to manage flood risk and pollution. As part of the consent application a detailed 

method statement will need to be prepared by the contractor describing how they will 

construct the works, timescales and environmental mitigation measures.

There is a statutory two month timescale for the determination of the consent.

Northumberland County Council Highways Consent

that may affect the Highway will be subject to the NCC Approval in Principle  

process. A template for the submission of the Approval in Principle has been obtained from 

Northumberland County Council Planning 

An Environmental Impact Assessment Screening Opinion request was submitted to 

Northumberland County Council on 22
nd

 June 2012. The Northumberland County Council’s 

Screening Opinion response, dated 29
th
 October, considered that even though the scheme 

does not fall within the threshold for a Schedule 1 or Schedule 2 development under the 

Page 76 of 105 

onment Agency in September 2012 and a 

application response is included in 

Hydrology and proposed flows are generally acceptable to the EA. There are some 

e are formed based on information in the 

feasibility study and it is considered that the detailed design has addressed these. 

two or three dimensional hydraulic 

iodiversity and flood risk aspects are also 

considered to be addressed by the further work undertaken at detailed design stage. 

downstream, but as this will not be higher than the 

it will not introduce an additional flood risk to the site. The 

are no concerns in obtaining this consent. 

consents will be required from the 

Environment Agency before work commences on site. The principal objectives of the 

consent is to manage flood risk and pollution. As part of the consent application a detailed 

e prepared by the contractor describing how they will 

construct the works, timescales and environmental mitigation measures. 

There is a statutory two month timescale for the determination of the consent. 

Northumberland County Council Highways Consent 

that may affect the Highway will be subject to the NCC Approval in Principle  

process. A template for the submission of the Approval in Principle has been obtained from 

ng Opinion request was submitted to 

June 2012. The Northumberland County Council’s 

October, considered that even though the scheme 

e 1 or Schedule 2 development under the 
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Town and Country Planning (Environmental Impact Assessment)(England and Wales) 

Regulations 2011, an Environmental Statement was still required for this development due 

to the sensitive location of the development, wi

Scientific Interest, and adjacent to the Grade II* Listed Hexham Bridge, which is also a 

Scheduled Ancient Monument.

Planning Policies have 

establish the degree o

matters.  Full details of the relevant polices are included for reference at 

The Key Planning Policies that this scheme must be considered against are:

• 

• 

• 

• 

• 

Due to the reinforcement within the National Planning Policy Framework that sustainable 

development is a golden thread which runs through the decision making process, and the 

support that both the Regional Spatial Strategy and Tynedale Local Plan and Core Strategy 

documents give to renewable energy projects, it is anticipated that the scheme would be 

supported in principle through the planning mechanisms against which it would be 

assessed.  However, we would still need to ensure that the full range of environmental 

considerations are assessed fully before a consent would be forthcoming.  

Key highlights of the relevant planning polic

• 

• 

• 
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Town and Country Planning (Environmental Impact Assessment)(England and Wales) 

Regulations 2011, an Environmental Statement was still required for this development due 

to the sensitive location of the development, within 2km of Tyne Watersmeet Site of Special 

Scientific Interest, and adjacent to the Grade II* Listed Hexham Bridge, which is also a 

Scheduled Ancient Monument. 

Planning Policies have also been analysed at National, Regional and Local levels 

he degree of support for this type of proposal and identify any outstanding 

matters.  Full details of the relevant polices are included for reference at 

The Key Planning Policies that this scheme must be considered against are:

The National Planning Policy Framework 

The North East regional Spatial Strategy (until it is revoked at some point in 

2013) 

The Tynedale Core Strategy and  

Saved Policies from the Tynedale Local Plan; and 

The emerging polices of the Northumberland Local Plan

reinforcement within the National Planning Policy Framework that sustainable 

development is a golden thread which runs through the decision making process, and the 

support that both the Regional Spatial Strategy and Tynedale Local Plan and Core Strategy 

cuments give to renewable energy projects, it is anticipated that the scheme would be 

supported in principle through the planning mechanisms against which it would be 

However, we would still need to ensure that the full range of environmental 

nsiderations are assessed fully before a consent would be forthcoming.  

Key highlights of the relevant planning policies are:   

Renewable energy proposals are supported at National, Regional and 

Local Levels, subject to need and minimising their visual an

environmental impact; 

These proposals can only be developed where the renewable energy 

resource is available; 

Heritage considerations need to be closely looked at and a case made that 

the development will not affect the setting or physical structure of t

Grade II* Listed bridge / Scheduled Ancient Monument
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Town and Country Planning (Environmental Impact Assessment)(England and Wales) 

Regulations 2011, an Environmental Statement was still required for this development due 

thin 2km of Tyne Watersmeet Site of Special 

Scientific Interest, and adjacent to the Grade II* Listed Hexham Bridge, which is also a 

been analysed at National, Regional and Local levels to 

support for this type of proposal and identify any outstanding 

matters.  Full details of the relevant polices are included for reference at Appendix 22. 

The Key Planning Policies that this scheme must be considered against are: 

The North East regional Spatial Strategy (until it is revoked at some point in 

Saved Policies from the Tynedale Local Plan; and  

The emerging polices of the Northumberland Local Plan 

reinforcement within the National Planning Policy Framework that sustainable 

development is a golden thread which runs through the decision making process, and the 

support that both the Regional Spatial Strategy and Tynedale Local Plan and Core Strategy 

cuments give to renewable energy projects, it is anticipated that the scheme would be 

supported in principle through the planning mechanisms against which it would be 

However, we would still need to ensure that the full range of environmental 

nsiderations are assessed fully before a consent would be forthcoming.   

Renewable energy proposals are supported at National, Regional and 

Local Levels, subject to need and minimising their visual and 

These proposals can only be developed where the renewable energy 

be closely looked at and a case made that 

the development will not affect the setting or physical structure of the 

Grade II* Listed bridge / Scheduled Ancient Monument 
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• 

• 

• 

• 

12.6 Northumberland County Council Building Control

The final design will need to be submitted for Building Regulation Ap

12.7 Northumberland County Council 

A licence for the work on NCC land  will be required from NCC. 

12.8 Land Agreements

12.8.1 Northumberland County Council

HCP are in discussion with NCC regarding land agreements.

12.8.2 Allendale Estates

HCP are in 
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Archaeology will need to be protected during the course of the project

Green Belt impacts have been minimised by avoiding the upstream turbine 

/ pipeline options.  As a result, there would be no requi

exceptional circumstances to allow the project to take place.

Ecological Considerations feature in planning policy at National, Regional 

and Local Levels and we will need to make sure that these matters are fully 

addressed in the Environmental Impact Assessment.  This will need to 

consider both direct and indirect impacts of the proposals

mitigation measures that are necessary to make the scheme acceptable in 

planning terms.   

There is a clear opportunity, both within the NPPF and the assessment of 

the full range of factors within the EIA to make a case for the important 

socio-economic benefits of the proposal 

Northumberland County Council Building Control 

The final design will need to be submitted for Building Regulation Ap

Northumberland County Council Licence for the Work

A licence for the work on NCC land  will be required from NCC.  

Land Agreements 

Northumberland County Council 

HCP are in discussion with NCC regarding land agreements.

Allendale Estates 

HCP are in discussion with Allendale Estates regarding land agreements.
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will need to be protected during the course of the project 

Green Belt impacts have been minimised by avoiding the upstream turbine 

/ pipeline options.  As a result, there would be no requirement to justify 

exceptional circumstances to allow the project to take place. 

Ecological Considerations feature in planning policy at National, Regional 

and Local Levels and we will need to make sure that these matters are fully 

ental Impact Assessment.  This will need to 

consider both direct and indirect impacts of the proposals and propose any 

mitigation measures that are necessary to make the scheme acceptable in 

PPF and the assessment of 

the full range of factors within the EIA to make a case for the important 

 

The final design will need to be submitted for Building Regulation Approval. 

Licence for the Work 

 

HCP are in discussion with NCC regarding land agreements. 

regarding land agreements. 
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13. Cost Plan 

13.1 Construction Cost

An updated construction cost has been prepared for the scheme.

Appendix 12. Note, this cost excludes VAT on construction. 

Although VAT (20%) will

Industrial and Provident Society set up for the scheme is registered for VAT. VAT would 

subsequently be collected when selling the electricity and paid to HMRC. There will be a 

lag between paying the VAT and claiming it back during the construction period and this 

should be considered when financing is agreed for the construction.  

The construction cost summary is shown below:

Construction Cost

£1,780,000

For the financial model the construction cost with contingency

value of £2,136,000.

covered under the 20% contingency and risk (approxi

risk). 

The difference between feasibility study and detailed design is in the 

has been attributed to the following key elements:

• Inclusion of Fish Pass

• Architectural Design

• Additional Sheet Piling

• Increased 

• Increased M&E

The inclusion of the fish pass was required due to the Tyne Rivers Trust postponing their 

fish pass project to await the outcome of a joint hydro

the fish pass includes a component of the sheet piling, reinforced concrete works and the 

Larinier channels, along with the associated preliminaries and contingency.
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Construction Cost 

An updated construction cost has been prepared for the scheme.

Appendix 12. Note, this cost excludes VAT on construction.  

Although VAT (20%) will be payable on construction, it can be claimed back provided the 

Industrial and Provident Society set up for the scheme is registered for VAT. VAT would 

subsequently be collected when selling the electricity and paid to HMRC. There will be a 

ying the VAT and claiming it back during the construction period and this 

should be considered when financing is agreed for the construction.  

The construction cost summary is shown below: 

Construction Cost Construction Cost with Contingency and 

,000 £2,136,000 

For the financial model the construction cost with contingency and 

,000. Although a specific value for the risk has been calculated this is 

covered under the 20% contingency and risk (approximately 10% contingency and 10% 

between feasibility study and detailed design is in the 

has been attributed to the following key elements: 

Inclusion of Fish Pass    £100,000

Architectural Design    £50,000

nal Sheet Piling    £250,000

Increased New Apron Works   £50,000

Increased M&E and Electricity Supply  £50,000

The inclusion of the fish pass was required due to the Tyne Rivers Trust postponing their 

fish pass project to await the outcome of a joint hydro and fish pass scheme. The cost of 

the fish pass includes a component of the sheet piling, reinforced concrete works and the 

arinier channels, along with the associated preliminaries and contingency.
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An updated construction cost has been prepared for the scheme. This is included in 

be payable on construction, it can be claimed back provided the 

Industrial and Provident Society set up for the scheme is registered for VAT. VAT would 

subsequently be collected when selling the electricity and paid to HMRC. There will be a 

ying the VAT and claiming it back during the construction period and this 

should be considered when financing is agreed for the construction.   

Contingency and Risk (20%) 

and risk has been used, the 

Although a specific value for the risk has been calculated this is 

mately 10% contingency and 10% 

between feasibility study and detailed design is in the order of £500,000 and 

£100,000 

£50,000 

0,000 

£50,000 

0,000 

The inclusion of the fish pass was required due to the Tyne Rivers Trust postponing their 

pass scheme. The cost of 

the fish pass includes a component of the sheet piling, reinforced concrete works and the 

arinier channels, along with the associated preliminaries and contingency. 
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The Architectural design includes the larger building w

space, curved access bridge and extended circular viewing terrace and flooring, along with 

associated preliminaries and contingency. This 

public consultation for an ‘iconic’ develop

Sheet piling, both temporary and permanent, totals 

considerably from feasibility stage. The extent has increased with the addition of a new row 

of sheet piles to form the toe of the 

mitigate health and safety issues with craft inadvertently passing over the 

aesthetic reasons, to improve fish passage over the

structural stability given the ground conditions identifie

The increased M&E costs are attributed to the inclusion of additional equipment following 

the detailed design and a budget quotation from the electricity company for the supply. 

13.2 Annual Cost 

The average annual cost for t

the following (more detail is included in the following sections)

• Rates 

• Operational Staff Cost

• Maintenance, Replacement and Repair

• Insurance Facility

• Insurance Directors Liability

• Finance and Audit
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The Architectural design includes the larger building with outdoor sheltered interpretation 

space, curved access bridge and extended circular viewing terrace and flooring, along with 

associated preliminaries and contingency. This has been developed in response to the 

public consultation for an ‘iconic’ development. 

Sheet piling, both temporary and permanent, totals around £540,000

considerably from feasibility stage. The extent has increased with the addition of a new row 

of sheet piles to form the toe of the new apron to provide a uniform r

mitigate health and safety issues with craft inadvertently passing over the 

aesthetic reasons, to improve fish passage over the new apron and, fundamentally, for 

structural stability given the ground conditions identified in the Site Investigation works. 

The increased M&E costs are attributed to the inclusion of additional equipment following 

the detailed design and a budget quotation from the electricity company for the supply. 

 

The average annual cost for the facility has been estimated to be £

(more detail is included in the following sections): 

      £500 

Operational Staff Cost    £4,800 

Maintenance, Replacement and Repair  £6,500 

Insurance Facility    £2,500 

nce Directors Liability   £1,500 

Finance and Audit    £1,500 
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ith outdoor sheltered interpretation 

space, curved access bridge and extended circular viewing terrace and flooring, along with 

has been developed in response to the 

,000. This has increased 

considerably from feasibility stage. The extent has increased with the addition of a new row 

to provide a uniform route to the fish pass, to 

mitigate health and safety issues with craft inadvertently passing over the new weir, 

and, fundamentally, for 

d in the Site Investigation works.  

The increased M&E costs are attributed to the inclusion of additional equipment following 

the detailed design and a budget quotation from the electricity company for the supply.  

he facility has been estimated to be £17,300 and consists of 
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13.2.1 Operational

The system is designed to operate fully automatically, without any need for 

operator intervention under normal circumstances. The system is equipped with 

multiple sensor

generator, etc. enabling automatic shutdown and transmission of alerts in the event 

of a fault. The control panel has full online display and remote control facilities 

enabling it to be monitored a

connection. 

Site visits are thus confined to physical inspection of the equipment, and manual 

clearing of the intake screen

visit per week for 2 hour

at certain times for example after a flood event to clear debris etc.

A figure 

assuming a maximum of 1 day per week. If volunteers 

then this expense can be saved. 

More information 

14. 

13.2.2 Maintenance

System maintenan

1. Lubrication of t

2. Lubrication of generator bearings.

3. Change gearbox oil. 

4. Change hydraulic oil used for sluice gates and brake.

5. Change brake pads when worn.

All system components are designed for long life, but some parts can be expected 

to be replaced per

1. Fish bumper replacement every 5 years

2. Control panel fuses / main breaker replacement every 5 years

3. Generator replacement every 10 years
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Operational Staff Costs 

The system is designed to operate fully automatically, without any need for 

operator intervention under normal circumstances. The system is equipped with 

multiple sensors monitoring bearing condition, temperature of gearbox and 

generator, etc. enabling automatic shutdown and transmission of alerts in the event 

of a fault. The control panel has full online display and remote control facilities 

enabling it to be monitored and started or stopped from anywhere with an internet 

connection.  

Site visits are thus confined to physical inspection of the equipment, and manual 

clearing of the intake screen, fish pass and eel pass when required. A budget of 1 

visit per week for 2 hours should be allowed for, although this may be concentrated 

at certain times for example after a flood event to clear debris etc.

A figure of £4,800 per annum has been incorporated for a part time salary, 

assuming a maximum of 1 day per week. If volunteers can be arranged to manage 

then this expense can be saved.  

More information on the tasks to be undertaken in this role are

Maintenance, Replacement and Repair 

System maintenance consists of the following operations:

Lubrication of the upper bearing. 

rication of generator bearings. 

Change gearbox oil.  

Change hydraulic oil used for sluice gates and brake.

Change brake pads when worn. 

All system components are designed for long life, but some parts can be expected 

to be replaced periodically.  

Fish bumper replacement every 5 years. 

Control panel fuses / main breaker replacement every 5 years

Generator replacement every 10 years. 
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The system is designed to operate fully automatically, without any need for 

operator intervention under normal circumstances. The system is equipped with 

s monitoring bearing condition, temperature of gearbox and 

generator, etc. enabling automatic shutdown and transmission of alerts in the event 

of a fault. The control panel has full online display and remote control facilities 

nd started or stopped from anywhere with an internet 

Site visits are thus confined to physical inspection of the equipment, and manual 

when required. A budget of 1 

s should be allowed for, although this may be concentrated 

at certain times for example after a flood event to clear debris etc. 

annum has been incorporated for a part time salary, 

can be arranged to manage 

on the tasks to be undertaken in this role are provided in Section 

ts of the following operations: 

Change hydraulic oil used for sluice gates and brake. 

All system components are designed for long life, but some parts can be expected 

Control panel fuses / main breaker replacement every 5 years. 
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4. Level sensor replacement every 10 years

5. Brake drum replacement every 10 years

6. Flexible coupling rubber 

7. Gearbox overhaul every 20 years

8. Control panel drives every 20 years

9. Sluice gate refurbishment 

10. Curved mesh replacement 

11. Repair handrail and flooring 

12. Access road

In addition to the above

or silt from the inlet area.

Costs for the above have been estimated and the analysis is included in Appendix 

16. The total average annual cost is estimated to be £6,500.

13.2.3 Insurance

Insurance cover is required for public liability and to cover reliable system 

operation. Full cover including all risks for the equipment as well as loss of earnings 

typically costs £2500.

13.2.4 Finance and Audit

There are various costs associated with 

generated which include meter reading charges, import supply availability, standing 

charge fees, and FIT admin fees.

estimated at £1,500.

13.2.5 Land Lease

It is assumed 

landowners, NCC and Allendale Estates.
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Level sensor replacement every 10 years. 

Brake drum replacement every 10 years. 

Flexible coupling rubber replacement every 10 years

Gearbox overhaul every 20 years. 

Control panel drives every 20 years. 

Sluice gate refurbishment every 20 years. 

Curved mesh replacement every 20 years. 

Repair handrail and flooring every 20 years. 

Access road repairs 20 years. 

n addition to the above, an allowance should be made for a contract to clear debris 

or silt from the inlet area. 

Costs for the above have been estimated and the analysis is included in Appendix 

The total average annual cost is estimated to be £6,500.

nsurance 

Insurance cover is required for public liability and to cover reliable system 

operation. Full cover including all risks for the equipment as well as loss of earnings 

typically costs £2500. 

Finance and Audit 

There are various costs associated with actually getting paid for the electricity 

generated which include meter reading charges, import supply availability, standing 

charge fees, and FIT admin fees. Along with finance and auditing, the total cost is 

estimated at £1,500. 

Land Lease 

It is assumed that there will be no cost for the land lease from either of the 

landowners, NCC and Allendale Estates. 
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. 

made for a contract to clear debris 

Costs for the above have been estimated and the analysis is included in Appendix 

The total average annual cost is estimated to be £6,500. 

Insurance cover is required for public liability and to cover reliable system 

operation. Full cover including all risks for the equipment as well as loss of earnings 

actually getting paid for the electricity 

generated which include meter reading charges, import supply availability, standing 

Along with finance and auditing, the total cost is 

that there will be no cost for the land lease from either of the 
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13.3 Annual Income

13.3.1 FIT 

Since April 2010, income may be calculated on the basis of the Feed

(FITs) proposed in the 2009 Renewable Energy Strategy.

first 20 years of operation of all new small

since 15

support in the form of Renewable Obligation Certificates (ROCs) is

available for schemes below 50kW, and in all cases FITs offer higher returns than 

ROCs. 

For renewables schemes below 50kW (“micro

was originally intended in 2010 that both the installer and equipment must be 

accredited under the Microgeneration Certification Scheme (MCS). DIY schemes 

are not covered by MCS and so would not attract FITs. For hydropower, however, 

the MCS process was delayed, then the Government undertook to review whether 

hydropower would requir

Transitional arrangements are in place at present, whereby all hydropower is 

accredited for FITs in the same way. This requires the operator to register with 

OFGEM for the ROO

the system commissioning date.

For the years from April 2014, degression will begin to be applied. Degression 

means that new entrants in each successive year will receive a rate which is less 

than if they had commenced the previous year. The reduction in each new

year will be around 1p for schemes up to 100kW and 0.5p for larger schemes. In all 

cases, the policy remains that the scheme will continue to receive the starting rate 

(modified as index

There are further rules which modify the above assumptions in certain cases:

FITs have been classified as “state aid”. 

http://ec.europa.eu/community_law/state_aids/comp

As of May 2011, applicants will be disqualified from receiving FITs if any other 

grant from public funds has already been received (unless repaid). The only 

exception, i.e. the only cost now allowed to be funded out of public grants wit

prejudicing FITs entitlement, is that of “justifiable non

means grants for expenses which greatly exceed the standardised costs used to 
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Annual Income 

Since April 2010, income may be calculated on the basis of the Feed

(FITs) proposed in the 2009 Renewable Energy Strategy.

first 20 years of operation of all new small- and micro-hydropower installations built 

since 15
th
 July 2009, and earlier schemes below 50kW. The previous model of 

support in the form of Renewable Obligation Certificates (ROCs) is

available for schemes below 50kW, and in all cases FITs offer higher returns than 

 

For renewables schemes below 50kW (“micro-generation”) to qualify for FITs, it 

was originally intended in 2010 that both the installer and equipment must be 

accredited under the Microgeneration Certification Scheme (MCS). DIY schemes 

are not covered by MCS and so would not attract FITs. For hydropower, however, 

the MCS process was delayed, then the Government undertook to review whether 

hydropower would require MCS or not.  

Transitional arrangements are in place at present, whereby all hydropower is 

accredited for FITs in the same way. This requires the operator to register with 

OFGEM for the ROO-FIT accreditation process, aiming to become accredited at 

tem commissioning date. 

For the years from April 2014, degression will begin to be applied. Degression 

means that new entrants in each successive year will receive a rate which is less 

than if they had commenced the previous year. The reduction in each new

year will be around 1p for schemes up to 100kW and 0.5p for larger schemes. In all 

cases, the policy remains that the scheme will continue to receive the starting rate 

(modified as index-linked) throughout the 20-year period of receiving FITs.

ere are further rules which modify the above assumptions in certain cases:

FITs have been classified as “state aid”.  

http://ec.europa.eu/community_law/state_aids/comp-2010/n09

As of May 2011, applicants will be disqualified from receiving FITs if any other 

grant from public funds has already been received (unless repaid). The only 

exception, i.e. the only cost now allowed to be funded out of public grants wit

prejudicing FITs entitlement, is that of “justifiable non-standardised expenses”. This 

means grants for expenses which greatly exceed the standardised costs used to 
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Since April 2010, income may be calculated on the basis of the Feed-in Tariff 

(FITs) proposed in the 2009 Renewable Energy Strategy. This is available for the 

hydropower installations built 

July 2009, and earlier schemes below 50kW. The previous model of 

support in the form of Renewable Obligation Certificates (ROCs) is no longer 

available for schemes below 50kW, and in all cases FITs offer higher returns than 

generation”) to qualify for FITs, it 

was originally intended in 2010 that both the installer and equipment must be 

accredited under the Microgeneration Certification Scheme (MCS). DIY schemes 

are not covered by MCS and so would not attract FITs. For hydropower, however, 

the MCS process was delayed, then the Government undertook to review whether 

Transitional arrangements are in place at present, whereby all hydropower is 

accredited for FITs in the same way. This requires the operator to register with 

FIT accreditation process, aiming to become accredited at 

For the years from April 2014, degression will begin to be applied. Degression 

means that new entrants in each successive year will receive a rate which is less 

than if they had commenced the previous year. The reduction in each new starting 

year will be around 1p for schemes up to 100kW and 0.5p for larger schemes. In all 

cases, the policy remains that the scheme will continue to receive the starting rate 

year period of receiving FITs. 

ere are further rules which modify the above assumptions in certain cases: 

2010/n094-10.pdf (ss59-62) 

As of May 2011, applicants will be disqualified from receiving FITs if any other 

grant from public funds has already been received (unless repaid). The only 

exception, i.e. the only cost now allowed to be funded out of public grants without 

standardised expenses”. This 

means grants for expenses which greatly exceed the standardised costs used to 
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derive FITs rates. Exception is made solely for the cost of additional measures to 

protect the environment. This is subject to Ofgem’s interpretation 

include costs of providing or improving fish passage.

http://www.legislation.gov.uk/uks

(s.8(3,4,6))

13.3.2 Electricity Sales

Quotations from a number of energy companies have been obtained to determine 

the likely price that the project will be able to sell their power for on the open 

market. The best rates for

summer and winter as this rewards the reliable winter generation that can usually 

be expected. At the time of writing the best rate available is just under 5p per kWh. 

Any scheme where electricity

enjoy benefits in excess of those above, due to the higher retail costs thus avoided. 

The beneficial rate needs to be applied conservatively to only part of the scheme’s 

total annual output, as demand 

13.3.3 Other 

The project is located in the centre of a thriving town and will generate considerable 

interest with locals and tourists alike. Other similar community projects have 

managed to generate a small income stream 

project, and this should be feasible here as well.

13.4 Financial Analysis

The financial model is included at Appendix 20

cost with contingency, risk and VAT has been used, the value of
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derive FITs rates. Exception is made solely for the cost of additional measures to 

tect the environment. This is subject to Ofgem’s interpretation 

include costs of providing or improving fish passage. 

http://www.legislation.gov.uk/uksi/2011/1181/pdfs/uksi_20111181_en.pdf

(s.8(3,4,6)) 

Electricity Sales 

Quotations from a number of energy companies have been obtained to determine 

the likely price that the project will be able to sell their power for on the open 

market. The best rates for hydro are usually those that offer a different rate in the 

summer and winter as this rewards the reliable winter generation that can usually 

be expected. At the time of writing the best rate available is just under 5p per kWh. 

Any scheme where electricity is consumed on-site (‘displaced import’) is likely to 

enjoy benefits in excess of those above, due to the higher retail costs thus avoided. 

The beneficial rate needs to be applied conservatively to only part of the scheme’s 

total annual output, as demand will not always coincide with generation.

 

The project is located in the centre of a thriving town and will generate considerable 

interest with locals and tourists alike. Other similar community projects have 

managed to generate a small income stream through educational visits to the 

project, and this should be feasible here as well. 

Financial Analysis 

The financial model is included at Appendix 20. For the financial model the construction 

cost with contingency, risk and VAT has been used, the value of £2,563,000. 
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derive FITs rates. Exception is made solely for the cost of additional measures to 

tect the environment. This is subject to Ofgem’s interpretation - but can explicitly 

i/2011/1181/pdfs/uksi_20111181_en.pdf 

Quotations from a number of energy companies have been obtained to determine 

the likely price that the project will be able to sell their power for on the open 

hydro are usually those that offer a different rate in the 

summer and winter as this rewards the reliable winter generation that can usually 

be expected. At the time of writing the best rate available is just under 5p per kWh. 

site (‘displaced import’) is likely to 

enjoy benefits in excess of those above, due to the higher retail costs thus avoided. 

The beneficial rate needs to be applied conservatively to only part of the scheme’s 

will not always coincide with generation. 

The project is located in the centre of a thriving town and will generate considerable 

interest with locals and tourists alike. Other similar community projects have 

through educational visits to the 

For the financial model the construction 

£2,563,000.  
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This shows the following:

Financial Output from Spreadsheet

Simple Payback

NPV at 20 years

NPV at 40 years

IRR at 20 years 

IRR at 40 years 

The scheme shows a negative cash flow in the

structure may need to be reviewed. 
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This shows the following: 

Financial Output from Spreadsheet 

Simple Payback Years

NPV at 20 years (7%) £ 

NPV at 40 years (7%) £ 

 % 

 % 

The scheme shows a negative cash flow in the early years. For this to be viable the loan 

structure may need to be reviewed.  
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Years 16 

-53,629 

137,232 

6.7 

7.6 

early years. For this to be viable the loan 
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14. Operational Requirements

The system is designed to operate fully automatically, without any need for operator intervention 

under normal circumstances. The system is equipped w

condition, temperature of gearbox and generator, etc. enabling automatic shutdown and 

transmission of alerts in the event of a fault. The control panel has full online display and remote 

control facilities enabling i

connection.  

Site visits are thus confined to physical inspection of the equipment, and manual clearing of the 

intake screen, fish pass and eel pass

The general operational requirements for the facil

14.1 Turbine 

Inspect the coarse screen once per week and dislodge debris by raking from  the platform 

above. 

Inspect coarse screen following high flows.

Arrange for larger debris to be removed by ex

Monitor the maintenance schedule and arrange maintenance as required.

14.2 Infrastructure

General walkover of the facility and access ways.

Check level monitoring equipment is clear of debris.

Receive EA flood warning

14.3 Fish Pass 

Check fish pass is clear and fully operational.

Review performance of fish monitoring system.

14.4 New Weir and 

Monitor the collection

Arrange contract for clearance of large debris if required.
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Operational Requirements 

The system is designed to operate fully automatically, without any need for operator intervention 

under normal circumstances. The system is equipped with multiple sensors monitoring bearing 

condition, temperature of gearbox and generator, etc. enabling automatic shutdown and 

transmission of alerts in the event of a fault. The control panel has full online display and remote 

control facilities enabling it to be monitored and started or stopped from anywhere with an internet 

Site visits are thus confined to physical inspection of the equipment, and manual clearing of the 

, fish pass and eel pass when required.  

onal requirements for the facility will include the following:

Inspect the coarse screen once per week and dislodge debris by raking from  the platform 

Inspect coarse screen following high flows. 

Arrange for larger debris to be removed by external contractor should this be necessary.

Monitor the maintenance schedule and arrange maintenance as required.

Infrastructure 

General walkover of the facility and access ways. 

Check level monitoring equipment is clear of debris. 

Receive EA flood warnings and close off access to terrace for extreme floods.

Check fish pass is clear and fully operational. 

Review performance of fish monitoring system. 

Weir and New Apron 

Monitor the collection of silt and debris and open bypass penstock

Arrange contract for clearance of large debris if required. 
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The system is designed to operate fully automatically, without any need for operator intervention 

ith multiple sensors monitoring bearing 

condition, temperature of gearbox and generator, etc. enabling automatic shutdown and 

transmission of alerts in the event of a fault. The control panel has full online display and remote 

t to be monitored and started or stopped from anywhere with an internet 

Site visits are thus confined to physical inspection of the equipment, and manual clearing of the 

ity will include the following: 

Inspect the coarse screen once per week and dislodge debris by raking from  the platform 

ternal contractor should this be necessary. 

Monitor the maintenance schedule and arrange maintenance as required. 

s and close off access to terrace for extreme floods. 

open bypass penstock as required. 
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15. Risk Plan 

15.1 Health, Safety

The Construction (Design a

members of the project team have duties under the regulations. The cl

aware of their duties. 

An F10 form has been su

assessments have been prepared and are included in Appendix 1

The design risk assessments address the following key elements, 

• Bridge stability

driving vibrations as part of piling detailed design.

• Flood risk

strategy developed to allo

be imminent.

• Deep Excavations

cofferdams.

• Access for installing and maintai

the river edge during construction and craneage lifting 

future maintenance.

• Removal of debris fr

Large debris removal to 

• Protectin

scheme and therefore not enclosed. Mesh screen to be provided.

• Working over water

construction of 

• Craft inadvertently taken over the 

from feasibility stage to include a

• Slope stability issues

where embankment is supported by turbine structure for future maintenance.
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Safety and Welfare 

The Construction (Design and Management) Regulations 2007 apply to this project. All 

members of the project team have duties under the regulations. The cl

aware of their duties.  

m has been submitted to the HSE to notify them of the project. Design risk 

assessments have been prepared and are included in Appendix 1

The design risk assessments address the following key elements, 

ge stability: Avoid work to original apron and extended apro

driving vibrations as part of piling detailed design. 

Flood risk: Assessed during construction based on flow data and a construction 

strategy developed to allow withdrawal from work within the river should high flows 

be imminent. Construction duration to allow for delays due to flooding.

Deep Excavations: Construction to be within excavations supported by sheet piled 

cofferdams. 

Access for installing and maintaining M&E equipment: Temporary access down to 

the river edge during construction and craneage lifting zone on embankment

future maintenance. 

Removal of debris from the facility: Safe access routes identified around the facility. 

Large debris removal to be by Contractors. 

Protecting public from turbine mechanism: Turbine visibility is a key element of the 

scheme and therefore not enclosed. Mesh screen to be provided.

Working over water: Avoided through construction from river edge through 

construction of cellular new apron. 

Craft inadvertently taken over the new weir onto the rock fill below:

from feasibility stage to include a new apron structure and no downstream rock

Slope stability issues: Sheet piling for temporary works and  cran

where embankment is supported by turbine structure for future maintenance.
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nd Management) Regulations 2007 apply to this project. All 

members of the project team have duties under the regulations. The client has been made 

mitted to the HSE to notify them of the project. Design risk 

assessments have been prepared and are included in Appendix 13. 

The design risk assessments address the following key elements, summarised below: 

extended apron. Assess pile 

Assessed during construction based on flow data and a construction 

w withdrawal from work within the river should high flows 

Construction duration to allow for delays due to flooding. 

Construction to be within excavations supported by sheet piled 

ning M&E equipment: Temporary access down to 

zone on embankment for 

m the facility: Safe access routes identified around the facility. 

Turbine visibility is a key element of the 

scheme and therefore not enclosed. Mesh screen to be provided. 

Avoided through construction from river edge through 

k fill below: Design adapted 

structure and no downstream rock-fill. 

Sheet piling for temporary works and  craneage area located 

where embankment is supported by turbine structure for future maintenance. 
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• Safe Access onto central 

section at upstream edge for walking and a recessed cable to latch harness on to.

• Canoeists going down fish pass:

paddle the 

will not be e

• Access out of turbine inlet ar

area scope to get out has been provided.

onto the steel flooring above the intake area. This can be signed as emergency 

egress point.

Prior to tendering of th

prepared in accordance with Appendix 2

CDM Regs; Approved Code of Practice.

15.2 Project Risks

This section considers project risks in th

• Risks identified at the feasib

• Risks identified during the detailed design and adequately mitigated.

• Risks identified during the detailed design and remain residual risks.

Where costs can be attributed 

included in Appendix 14

15.2.1 Risks Identified at Feasibility Stage

Risk: Hydro scheme not being ready for construction with

2013 

The emphasis of this risk changed during the detailed desi

aspect of this risk was to ensure that the hydro scheme was prepared to be 

constructed as a joint scheme with the TRT’s fish pass. Following consultation with 

the TRT, principally the presentation of the feasibility study on 20

position statement was issued in October 

their fish pass scheme until the outcome of the hydro scheme was concluded. 

Thus, a combined hydro and fish pass would be designed and constructed by HCP. 

As such, the ne

TRT’s fish 
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Safe Access onto central new apron area to access entrance to fish pass

section at upstream edge for walking and a recessed cable to latch harness on to.

oeists going down fish pass: It is known that canoeists currently choose to 

paddle the weir. They may choose to pass down the fish pass, and although this 

will not be encouraged it is not considered that it should be blocked.

Access out of turbine inlet area: Should canoeists or other craft

area scope to get out has been provided. This will be a set of access steps to get 

onto the steel flooring above the intake area. This can be signed as emergency 

egress point. 

Prior to tendering of the scheme a Pre-Construction information package should be 

prepared in accordance with Appendix 2 of Managing Health and Safety in Construction; 

CDM Regs; Approved Code of Practice.  

Project Risks and Opportunities 

This section considers project risks in three parts: 

Risks identified at the feasibility stage, mitigation and residual risks.

Risks identified during the detailed design and adequately mitigated.

dentified during the detailed design and remain residual risks.

Where costs can be attributed to the risk these have been priced in the risk schedule 

included in Appendix 14. 

Risks Identified at Feasibility Stage 

Risk: Hydro scheme not being ready for construction with

The emphasis of this risk changed during the detailed desi

aspect of this risk was to ensure that the hydro scheme was prepared to be 

constructed as a joint scheme with the TRT’s fish pass. Following consultation with 

the TRT, principally the presentation of the feasibility study on 20

position statement was issued in October 2012 stating that they would postpone 

their fish pass scheme until the outcome of the hydro scheme was concluded. 

Thus, a combined hydro and fish pass would be designed and constructed by HCP. 

As such, the need to meet the 2013 deadline to combine construction with the 

TRT’s fish pass was eliminated. 
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area to access entrance to fish pass: Flat 

section at upstream edge for walking and a recessed cable to latch harness on to. 

It is known that canoeists currently choose to 

. They may choose to pass down the fish pass, and although this 

it is not considered that it should be blocked. 

or other craft end up in the inlet 

This will be a set of access steps to get 

onto the steel flooring above the intake area. This can be signed as emergency 

Construction information package should be 

Managing Health and Safety in Construction; 

ility stage, mitigation and residual risks. 

Risks identified during the detailed design and adequately mitigated. 

dentified during the detailed design and remain residual risks. 

to the risk these have been priced in the risk schedule 

Risk: Hydro scheme not being ready for construction with TRT fish pass in 

The emphasis of this risk changed during the detailed design stage. The critical 

aspect of this risk was to ensure that the hydro scheme was prepared to be 

constructed as a joint scheme with the TRT’s fish pass. Following consultation with 

the TRT, principally the presentation of the feasibility study on 20
th
 August, a 

stating that they would postpone 

their fish pass scheme until the outcome of the hydro scheme was concluded. 

Thus, a combined hydro and fish pass would be designed and constructed by HCP. 

ed to meet the 2013 deadline to combine construction with the 
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Residual Risk

the TRT fish pass 2013.

Risk: Reduction in Feed in Tariff (FiT)

As at feasibili

accreditation to obtain the prevailing FiT rate. The requirements to get the 

‘preliminary accreditation’ will be a planning consent, any necessary environmental 

licences 

consent and fish pass approval as necessary

connection offer.

There is a scheme of Degression which will reduce the FiT in the future. 

principle, the Micro Hydro rate 

remains at 19.6p.

on the following statement (

‘Tariffs in the bands set at levels equiva

annual degression changes unless deployment in the relevant band in the 

previous year is greater than 150% of the expected level. However, 

deployment in these bands contributes to the deployment thresholds and 

may ther

applied to these tariffs, later years’ tariffs will be determined according to 

the normal degression rules (i.e. were the RO equivalence in a band broken 

by the need for a 10% degression, norma

from that point on).

The FiT rate remains index linked to the RPI. Gaining the planning and 

environmental licences could be achieved without land ownership agreements 

should this be necessary.

Residual Risk

minimum, preliminary accreditation should be achieved during 2013.

Risk: Economic Risk

At the feasibility stage assumptions were made for inflation, loan interest rates and 

NPV discount rates. Changes

finances. A more robust economic model has been developed. More certainty has 

been gained on the loan interest and tax.
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Residual Risk: There are no residual risks to achieve a combined construction with 

the TRT fish pass 2013. 

Risk: Reduction in Feed in Tariff (FiT) 

As at feasibility stage, the key mitigation to this is to work towards a preliminary 

accreditation to obtain the prevailing FiT rate. The requirements to get the 

‘preliminary accreditation’ will be a planning consent, any necessary environmental 

licences (including an abstraction licence, impoundment licence, flood defence 

consent and fish pass approval as necessary) and, where applicable, a grid 

connection offer.  

There is a scheme of Degression which will reduce the FiT in the future. 

principle, the Micro Hydro rate is not degressed until after

remains at 19.6p. However, there is scope in this period for this to change based 

on the following statement (taken from http://www.fitariffs.co.uk/FAQs/item/656/

Tariffs in the bands set at levels equivalent to the RO will not be subject to 

annual degression changes unless deployment in the relevant band in the 

previous year is greater than 150% of the expected level. However, 

deployment in these bands contributes to the deployment thresholds and 

may therefore affect degression rates in other bands. If degression is 

applied to these tariffs, later years’ tariffs will be determined according to 

the normal degression rules (i.e. were the RO equivalence in a band broken 

by the need for a 10% degression, normal degression rules would apply 

from that point on).’ 

The FiT rate remains index linked to the RPI. Gaining the planning and 

environmental licences could be achieved without land ownership agreements 

should this be necessary.  

Residual Risk: The risk remains that the scheme is not tied into the 19.6p FiT. 

minimum, preliminary accreditation should be achieved during 2013.

Risk: Economic Risk 

At the feasibility stage assumptions were made for inflation, loan interest rates and 

NPV discount rates. Changes to these can have a significant bearing on the project 

finances. A more robust economic model has been developed. More certainty has 

been gained on the loan interest and tax. 
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a combined construction with 

ty stage, the key mitigation to this is to work towards a preliminary 

accreditation to obtain the prevailing FiT rate. The requirements to get the 

‘preliminary accreditation’ will be a planning consent, any necessary environmental 

straction licence, impoundment licence, flood defence 

and, where applicable, a grid 

There is a scheme of Degression which will reduce the FiT in the future. In 

is not degressed until after 21
st
 March 2014 and 

However, there is scope in this period for this to change based 

ttp://www.fitariffs.co.uk/FAQs/item/656/): 

lent to the RO will not be subject to 

annual degression changes unless deployment in the relevant band in the 

previous year is greater than 150% of the expected level. However, 

deployment in these bands contributes to the deployment thresholds and 

efore affect degression rates in other bands. If degression is 

applied to these tariffs, later years’ tariffs will be determined according to 

the normal degression rules (i.e. were the RO equivalence in a band broken 

l degression rules would apply 

The FiT rate remains index linked to the RPI. Gaining the planning and 

environmental licences could be achieved without land ownership agreements 

s that the scheme is not tied into the 19.6p FiT. As a 

minimum, preliminary accreditation should be achieved during 2013.  

At the feasibility stage assumptions were made for inflation, loan interest rates and 

to these can have a significant bearing on the project 

finances. A more robust economic model has been developed. More certainty has 
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Residual Risk

assumpt

Risk: Agreement with the TRT to the incorporation of their Fish Pass and the 

acceptability of the 

As described above, the issues with the incorporation of the TRT’s fish pass has 

been eliminated by t

pass scheme by HCP. HCP’s fish pass, combined with the hydro, will be taken 

through the National Fish Pass panel.

Consultation has been undertaken with angling groups. A consultation evening too

place on the 5

detailed design w

session. This led to the refinement of the design to address concerns with 

predation and fish ju

The TRT and the angling community remain a significant risk to the progress of the 

scheme through the planning and licensing stage. The angling community will be 

influential in terms

The key mitigation to this is presenting the evidence to support the combined hydro 

and fish pass benefits for the river’s fisheries and how concerns will be mitigated. 

This evidence is presented in 

of a fish monitoring programme and an exit strategy will contribute to the risk 

mitigation.

Residual Risk

angling community

scheme could be 

which it is no longer viable.

Risk: Securing the consent of NCC for the works to the bridge

To mitigate this risk, dialogue has been mai

presentation of the feasibility study was given to NCC

documentation requirements for the approvals process have been confirmed with 

NCC. However, the key mitigation is the design of a robust 

apron structure that will protect the downstream edge of around 40% of the

bridge. With the robust engineering design it is considered that this risk is 

mitigated.
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Residual Risk: The risk remains that the economic assessment is based on 

assumptions that could change.  

Risk: Agreement with the TRT to the incorporation of their Fish Pass and the 

acceptability of the scheme to the angling community

As described above, the issues with the incorporation of the TRT’s fish pass has 

been eliminated by the withdrawal of their proposal and a combined hydro and fish 

pass scheme by HCP. HCP’s fish pass, combined with the hydro, will be taken 

through the National Fish Pass panel. 

Consultation has been undertaken with angling groups. A consultation evening too

place on the 5
th
 October 2012 where the feasibility study and the progress of the 

detailed design was presented, followed by an extensive question and answer 

session. This led to the refinement of the design to address concerns with 

predation and fish jumping onto the new apron. 

The TRT and the angling community remain a significant risk to the progress of the 

scheme through the planning and licensing stage. The angling community will be 

influential in terms of land owners and consultees such as the TRT. 

The key mitigation to this is presenting the evidence to support the combined hydro 

and fish pass benefits for the river’s fisheries and how concerns will be mitigated. 

This evidence is presented in the fisheries section of this report

a fish monitoring programme and an exit strategy will contribute to the risk 

mitigation. A monitoring plan is included at Appendix 19. 

Residual Risk: This remains a significant residual risk. Ultimately, should the

angling community influence landowners or other influential stakeholders then the 

scheme could be delayed or onerous requirements placed upon it to a point at 

which it is no longer viable.  

Risk: Securing the consent of NCC for the works to the bridge

To mitigate this risk, dialogue has been maintained with the NCC bridges team. A 

presentation of the feasibility study was given to NCC. The process and 

documentation requirements for the approvals process have been confirmed with 

NCC. However, the key mitigation is the design of a robust 

structure that will protect the downstream edge of around 40% of the

With the robust engineering design it is considered that this risk is 

mitigated. 
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The risk remains that the economic assessment is based on 

Risk: Agreement with the TRT to the incorporation of their Fish Pass and the 

scheme to the angling community 

As described above, the issues with the incorporation of the TRT’s fish pass has 

he withdrawal of their proposal and a combined hydro and fish 

pass scheme by HCP. HCP’s fish pass, combined with the hydro, will be taken 

Consultation has been undertaken with angling groups. A consultation evening took 

October 2012 where the feasibility study and the progress of the 

presented, followed by an extensive question and answer 

session. This led to the refinement of the design to address concerns with 

The TRT and the angling community remain a significant risk to the progress of the 

scheme through the planning and licensing stage. The angling community will be 

such as the TRT.  

The key mitigation to this is presenting the evidence to support the combined hydro 

and fish pass benefits for the river’s fisheries and how concerns will be mitigated. 

of this report. The development 

a fish monitoring programme and an exit strategy will contribute to the risk 

 

This remains a significant residual risk. Ultimately, should the 

r other influential stakeholders then the 

delayed or onerous requirements placed upon it to a point at 

Risk: Securing the consent of NCC for the works to the bridge 

ntained with the NCC bridges team. A 

The process and 

documentation requirements for the approvals process have been confirmed with 

NCC. However, the key mitigation is the design of a robust new weir and new 

structure that will protect the downstream edge of around 40% of the NCC 

With the robust engineering design it is considered that this risk is 
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Risk: Ability to drive sheet piles to an adequate depth to resist the 

hydrostat

new weir

To mitigate this risk ground investigation works have been carried out in the 

adjacent embankment. No investigations in the river have been carried out due to

high cost of overw

are likely to be limited to the upper few meters, depths at which the obstructions 

could be removed by excavator.

The ground investigation has shown that, excluding the upper gravels, piling sh

be relatively easy and pile driving equipment should be selected to minimise the 

vibration. It is not considered that the vibration will be significant in comparison to 

the bridges’ traffic loads.

The design has evolved to incorporate a 

sheet piles braced with diaphragm walls and a thick concrete cover slab. This 

allows the structure to act as a monolithic block to the mechanisms of 

failure as opposed to a single cantilevered pile wall

Residual Risk

different to those at the corresponding depth in the embankment

design may need to be adapted. This could result in either a positive or negative 

impact to the scheme costs.

To transfer the risk the piling could be a contractor designed element to transfer the 

risk to the contractor.

Risk: The flow over the transverse 

body of rock armour can be built up on the downstream side of the sh

wall. 

A stable platform on the river bed for the rock armour is a significant risk for the 

design. The mitigation implemented for this risk was to adopt the second row of 

sheet piles with the gap in

armour has been removed from the design.

Risk: The aesthetics of the scheme with the new configuration to the 

may be an issue with the planning authority and English Heritage.

Consultation has taken place with NCC heritage officer and planner. T

will be presented to English Heritage. The concrete
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Risk: Ability to drive sheet piles to an adequate depth to resist the 

hydrostatic and dynamic water effects of the river in fl

new weir 

To mitigate this risk ground investigation works have been carried out in the 

adjacent embankment. No investigations in the river have been carried out due to

high cost of overwater work. The ground investigation suggests that obstructions 

are likely to be limited to the upper few meters, depths at which the obstructions 

could be removed by excavator. 

The ground investigation has shown that, excluding the upper gravels, piling sh

be relatively easy and pile driving equipment should be selected to minimise the 

vibration. It is not considered that the vibration will be significant in comparison to 

the bridges’ traffic loads. 

The design has evolved to incorporate a new apron area 

sheet piles braced with diaphragm walls and a thick concrete cover slab. This 

allows the structure to act as a monolithic block to the mechanisms of 

failure as opposed to a single cantilevered pile wall.  

Residual Risk: There is a risk that the ground conditions in the river channel are 

different to those at the corresponding depth in the embankment

design may need to be adapted. This could result in either a positive or negative 

impact to the scheme costs. 

To transfer the risk the piling could be a contractor designed element to transfer the 

risk to the contractor. 

Risk: The flow over the transverse weir could fall up to 2m unless a stable 

body of rock armour can be built up on the downstream side of the sh

A stable platform on the river bed for the rock armour is a significant risk for the 

The mitigation implemented for this risk was to adopt the second row of 

sheet piles with the gap in-filled and a concrete new apron

armour has been removed from the design. 

Risk: The aesthetics of the scheme with the new configuration to the 

may be an issue with the planning authority and English Heritage.

Consultation has taken place with NCC heritage officer and planner. T

presented to English Heritage. The concrete new apron
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Risk: Ability to drive sheet piles to an adequate depth to resist the 

ic and dynamic water effects of the river in flood conditions for the 

To mitigate this risk ground investigation works have been carried out in the 

adjacent embankment. No investigations in the river have been carried out due to 

. The ground investigation suggests that obstructions 

are likely to be limited to the upper few meters, depths at which the obstructions 

The ground investigation has shown that, excluding the upper gravels, piling should 

be relatively easy and pile driving equipment should be selected to minimise the 

vibration. It is not considered that the vibration will be significant in comparison to 

 including two rows of 

sheet piles braced with diaphragm walls and a thick concrete cover slab. This 

allows the structure to act as a monolithic block to the mechanisms of potential 

re is a risk that the ground conditions in the river channel are 

different to those at the corresponding depth in the embankment and therefore the 

design may need to be adapted. This could result in either a positive or negative 

To transfer the risk the piling could be a contractor designed element to transfer the 

could fall up to 2m unless a stable 

body of rock armour can be built up on the downstream side of the sheet pile 

A stable platform on the river bed for the rock armour is a significant risk for the 

The mitigation implemented for this risk was to adopt the second row of 

apron formed. As such, rock 

Risk: The aesthetics of the scheme with the new configuration to the weir 

may be an issue with the planning authority and English Heritage. 

Consultation has taken place with NCC heritage officer and planner. The scheme 

apron has been developed 
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with engineering and fisheries functions, and in addition to reflect the apron 

structure on the North bank.  The 

with flow over

derived flow duration curve.

Risk: Downstream river water level changes reducing the available head for 

turbine operation.  

This risk remains, as discussed in the feasibility s

downstream that lead to a rise in water levels at the bridge the energy capture will 

be reduced. With an extensive section of the bridge toe reinstated and a new fish 

pass installed, the need to implement a scheme to raise

low. 

Residual Risk

considered very low and it has not been accounted for in the financial model.

15.2.2 Risks Identified During the Detailed Design and Adequately Mitigated 

Risk: Contamination entering the river during construction

The works

within confined sheet piled

progressively in cells with each ce

minimise the potential source of silt

The majority of the 

However, immediately prior to filling the cells with the coarse backfill it is 

recommended that the water level is drawn down by pumping the clean water from 

the cell to minimise the volume of water that will be displaced and which would 

overspill the containment piling during filling

from the b

The bulk backfill specified is a

proportion of fines

material washed into the river.

Some areas will require dewatering to allow cons

for the reinforced concrete construction of the turbine. This water will contain silt 

due to disturbance of the working area and will require a level of treatment before 

discharge to the river. 
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with engineering and fisheries functions, and in addition to reflect the apron 

structure on the North bank.  The new apron will be dry for around 

h flow over-spilling along the length for the other 50% of time, based on the 

derived flow duration curve.  

Risk: Downstream river water level changes reducing the available head for 

turbine operation.   

This risk remains, as discussed in the feasibility study. Should works be carried out 

downstream that lead to a rise in water levels at the bridge the energy capture will 

be reduced. With an extensive section of the bridge toe reinstated and a new fish 

pass installed, the need to implement a scheme to raise water levels is considered 

Residual Risk: This does remain a residual risk although the likelihood is 

considered very low and it has not been accounted for in the financial model.

Risks Identified During the Detailed Design and Adequately Mitigated 

Risk: Contamination entering the river during construction

orks within the river have been designed to allow containment of all sections 

confined sheet piled areas. The new apron structure will be constructed 

progressively in cells with each cell backfilled with a coarse granular material to 

minimise the potential source of silt.   

The majority of the new apron will be constructed without the need for dewatering. 

However, immediately prior to filling the cells with the coarse backfill it is 

mmended that the water level is drawn down by pumping the clean water from 

the cell to minimise the volume of water that will be displaced and which would 

overspill the containment piling during filling as at this stage it will contain the fines 

from the backfill material. 

The bulk backfill specified is a natural coarse granular material with a small 

proportion of fines. Should a flood occur there will be only a small amount of 

material washed into the river. 

Some areas will require dewatering to allow construction. This will include the 

reinforced concrete construction of the turbine. This water will contain silt 

due to disturbance of the working area and will require a level of treatment before 

discharge to the river. Due to space constraints, a conventional settlement lagoon 
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with engineering and fisheries functions, and in addition to reflect the apron 

will be dry for around 50% of the time 

% of time, based on the 

Risk: Downstream river water level changes reducing the available head for 

tudy. Should works be carried out 

downstream that lead to a rise in water levels at the bridge the energy capture will 

be reduced. With an extensive section of the bridge toe reinstated and a new fish 

water levels is considered 

: This does remain a residual risk although the likelihood is 

considered very low and it has not been accounted for in the financial model. 

Risks Identified During the Detailed Design and Adequately Mitigated  

Risk: Contamination entering the river during construction 

to allow containment of all sections 

structure will be constructed 

ll backfilled with a coarse granular material to 

will be constructed without the need for dewatering. 

However, immediately prior to filling the cells with the coarse backfill it is 

mmended that the water level is drawn down by pumping the clean water from 

the cell to minimise the volume of water that will be displaced and which would 

as at this stage it will contain the fines 

coarse granular material with a small 

hould a flood occur there will be only a small amount of 

truction. This will include the area 

reinforced concrete construction of the turbine. This water will contain silt 

due to disturbance of the working area and will require a level of treatment before 

a conventional settlement lagoon 
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will be inappropriate and therefore a filtration tank will be deployed as the likely 

contamination will be coarse silt, suitable for filtration.

Fresh concrete and cement are very alkaline and corrosive and can cause serio

pollution.

treated before discharge to the river.

Oil and chemical storage will be situated at the upper site working area, above the 

flood level. 

Only limited 

should a flood be

A detailed method statement will be required by the contractor taking into account 

all issues identified in

maintenance in or near water

C502 1999

Residual Risk: It is considered that with the general construction approach selected 

and a detailed construction method statement in accordanc

legislation and best practice this risk is adequately mitigated.

Risk: Water levels drop affecting the fish pass per

Should the tail water level drop further the submergence of the downstream end of 

the fish pass will be reduced

this, the fish p

reduction of up to 0.5m. This is described in the fish pass design section. 

Residual Risk: The risk of a further reduction in

adequately mitigated with the 

15.2.3 Risks that have been identified during the detailed d
residual risks

Risk: Allendale Estates do not give agreement to land arrangement

Allendale Estat

significant risk that due to their concerns with the scheme they do not agree a land 

arrangement. Concerns are principally around the potential impacts on fisheries, 

the river morphology an

will need to be addressed going forward. A key element of this will be the 

three dimensional hydraulic modelling
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will be inappropriate and therefore a filtration tank will be deployed as the likely 

contamination will be coarse silt, suitable for filtration. 

Fresh concrete and cement are very alkaline and corrosive and can cause serio

pollution. All concrete works will be contained within sheet piled cells and 

before discharge to the river. 

Oil and chemical storage will be situated at the upper site working area, above the 

flood level.  

Only limited  materials should be stored on the lower site working area so that 

should a flood be predicted there is time to move these to the upper area

A detailed method statement will be required by the contractor taking into account 

all issues identified in PPG5, Pollution Prevention Guidelines, works and 

maintenance in or near water and Environmental Good Practice on Site

C502 1999. 

Residual Risk: It is considered that with the general construction approach selected 

and a detailed construction method statement in accordanc

legislation and best practice this risk is adequately mitigated.

Water levels drop affecting the fish pass performance

Should the tail water level drop further the submergence of the downstream end of 

the fish pass will be reduced and its effectiveness compromised. As mitigation to 

the fish pass could be extended by up to 2m allowing for a water level 

reduction of up to 0.5m. This is described in the fish pass design section. 

Residual Risk: The risk of a further reduction in water level is considered 

adequately mitigated with the ability to extend the fish pass.

Risks that have been identified during the detailed d
residual risks 

Risk: Allendale Estates do not give agreement to land arrangement

Allendale Estates own the river bed and some of the access route area. There is a 

significant risk that due to their concerns with the scheme they do not agree a land 

arrangement. Concerns are principally around the potential impacts on fisheries, 

the river morphology and the new weir construction. Allendale Estates’ concerns 

will need to be addressed going forward. A key element of this will be the 

three dimensional hydraulic modelling that is recommended to look at the changes 
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will be inappropriate and therefore a filtration tank will be deployed as the likely 

Fresh concrete and cement are very alkaline and corrosive and can cause serious 

All concrete works will be contained within sheet piled cells and the water 

Oil and chemical storage will be situated at the upper site working area, above the 

d be stored on the lower site working area so that 

predicted there is time to move these to the upper area. 

A detailed method statement will be required by the contractor taking into account 

tion Guidelines, works and 

Environmental Good Practice on Site, CIRIA 

Residual Risk: It is considered that with the general construction approach selected 

and a detailed construction method statement in accordance with the relevant 

legislation and best practice this risk is adequately mitigated. 

formance 

Should the tail water level drop further the submergence of the downstream end of 

and its effectiveness compromised. As mitigation to 

ass could be extended by up to 2m allowing for a water level 

reduction of up to 0.5m. This is described in the fish pass design section.  

water level is considered 

ability to extend the fish pass. 

Risks that have been identified during the detailed design and remain 

Risk: Allendale Estates do not give agreement to land arrangement 

es own the river bed and some of the access route area. There is a 

significant risk that due to their concerns with the scheme they do not agree a land 

arrangement. Concerns are principally around the potential impacts on fisheries, 

construction. Allendale Estates’ concerns 

will need to be addressed going forward. A key element of this will be the two or 

that is recommended to look at the changes 
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in flow regime around the bridge for

demonstrate that the scheme will not cause any detrimental changes to the river 

morphology.

Risk: Standing wave of 

As the flow passes through critical depth on the 

subcritical flow exists behind the 

(standing wave). This has been analysed and it is considered to be insignificant in 

that any hydraulic jump will be weak and undular in nature presenting no risk to the 

structure.

Residual Risk: Further hydraulic analysis is recommended to confirm the size and 

location of any hydraulic jump throughout the range of flows. This will form part of 

the two or three dimensional hydraulic modelling

Risk: Requirement for an Environmental Impact Assessment

Following liaison with NCC

key issues with this are the additional reporting requirements and the associated 

timescales

to 16 weeks.

Should the scope of the EIA require fish monitoring data then this would have a 

significant period and cost.

Residual Risk:

to the tight timescales this prevents the scheme being constructed in 2013.

Risk: Soft Silt within the base of the excavation

Based on the ground investigation there is a risk that soft silts are encountered in 

the excavation for the turbine structure. With the g

lead to ‘boiling’ at the surface

construction or to construct below the water level and therefore the mitigation 

would be some form of ballast in the base such as mass concrete.

Residual Risk: This remains a risk and an estimated cost will be included in the risk

matrix. 
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in flow regime around the bridge for a range of flows. The purpose of this will be to 

demonstrate that the scheme will not cause any detrimental changes to the river 

morphology. 

Standing wave of original apron 

As the flow passes through critical depth on the original apron

subcritical flow exists behind the new weir there is potential for a hydraulic jump 

(standing wave). This has been analysed and it is considered to be insignificant in 

that any hydraulic jump will be weak and undular in nature presenting no risk to the 

tructure. 

Residual Risk: Further hydraulic analysis is recommended to confirm the size and 

location of any hydraulic jump throughout the range of flows. This will form part of 

two or three dimensional hydraulic modelling for the river stability.

Requirement for an Environmental Impact Assessment

Following liaison with NCC there is a potential risk that an EIA will be required. The 

key issues with this are the additional reporting requirements and the associated 

timescales and the additional planning determination period which increases from 8 

to 16 weeks. 

Should the scope of the EIA require fish monitoring data then this would have a 

significant period and cost. 

Residual Risk: NCC have formally responded stating that an EIA is required. Due 

tight timescales this prevents the scheme being constructed in 2013.

Soft Silt within the base of the excavation 

Based on the ground investigation there is a risk that soft silts are encountered in 

the excavation for the turbine structure. With the ground water pressure this could 

lead to ‘boiling’ at the surface. There is no scope to raise the level of the 

construction or to construct below the water level and therefore the mitigation 

would be some form of ballast in the base such as mass concrete.

esidual Risk: This remains a risk and an estimated cost will be included in the risk
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The purpose of this will be to 

demonstrate that the scheme will not cause any detrimental changes to the river 

apron structure and 

there is potential for a hydraulic jump 

(standing wave). This has been analysed and it is considered to be insignificant in 

that any hydraulic jump will be weak and undular in nature presenting no risk to the 

Residual Risk: Further hydraulic analysis is recommended to confirm the size and 

location of any hydraulic jump throughout the range of flows. This will form part of 

for the river stability. 

Requirement for an Environmental Impact Assessment 

there is a potential risk that an EIA will be required. The 

key issues with this are the additional reporting requirements and the associated 

ng determination period which increases from 8 

Should the scope of the EIA require fish monitoring data then this would have a 

NCC have formally responded stating that an EIA is required. Due 

tight timescales this prevents the scheme being constructed in 2013. 

Based on the ground investigation there is a risk that soft silts are encountered in 

round water pressure this could 

There is no scope to raise the level of the 

construction or to construct below the water level and therefore the mitigation 

would be some form of ballast in the base such as mass concrete. 

esidual Risk: This remains a risk and an estimated cost will be included in the risk 
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Risk: Construction delays due to flooding of the works

The works will flood during construction as it is not considered practicable to 

exclude water up to the li

arches will also be overtopped. The frequen

risk to the scheme

window of opportunity for constructi

the river work is paramount and the project is planned so that construction would 

commence in April with land based works such as site set

Vegetation clearance

nesting season

The Contractor will need to design the temporary works to a level that they are 

satisfied with to balance the frequency of flooding against cost

may be conditions that could not be foreseen in terms of flood frequency, for 

example Summer 2012. This could lead to periods of downtime and additional 

costs of around £25k per week.

Residual risk: There remains a residual risk that 

of what could be reasonably expected and additional delays are incurred.

Risk: Pre

2013. 

NCC have 13 weeks to discharge pre commencement planning conditions and 

there will be insufficient time for this full period if construction was to commence in 

April  2013. The mitigation to this is to work closely with NCC to minimise the pr

commencement conditions and to ensure that they are discharged early in the 

available t

before planning permission is granted.

Residual risk: Working closely with NCC reduces the risk but it remains a residual 

risk to the scheme for a 2013 construction.

as a consequence, construction in 2014 this risk is not critical.

Risk: Planning determination period

The planning determination period 

would have been classed as a minor development.  As it now 

Authority will have 16 weeks to determine the application and it would be expected 

to be dealt with at Planning Committee.  

Detailed Design Report 
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Risk: Construction delays due to flooding of the works

The works will flood during construction as it is not considered practicable to 

exclude water up to the likely flood levels. The temporary flood barriers in the 

arches will also be overtopped. The frequency of occurrence presents a significant 

risk to the scheme, in particular if, as a consequence, the works went beyond the 

window of opportunity for construction in the river. Maximising the time available for 

the river work is paramount and the project is planned so that construction would 

commence in April with land based works such as site set

Vegetation clearance and tree felling would be undertaken earlier before the bird 

nesting season. This would then allow the river works to commence in May.

The Contractor will need to design the temporary works to a level that they are 

satisfied with to balance the frequency of flooding against cost

may be conditions that could not be foreseen in terms of flood frequency, for 

example Summer 2012. This could lead to periods of downtime and additional 

costs of around £25k per week. 

Residual risk: There remains a residual risk that the flood conditions are in excess 

of what could be reasonably expected and additional delays are incurred.

Risk: Pre-commencement Planning Conditions delay start to site works in 

NCC have 13 weeks to discharge pre commencement planning conditions and 

re will be insufficient time for this full period if construction was to commence in 

April  2013. The mitigation to this is to work closely with NCC to minimise the pr

commencement conditions and to ensure that they are discharged early in the 

available time period. Vegetation clearance and tree removal could take place 

before planning permission is granted. 

Residual risk: Working closely with NCC reduces the risk but it remains a residual 

risk to the scheme for a 2013 construction. However, with the EIA r

as a consequence, construction in 2014 this risk is not critical.

Risk: Planning determination period 

The planning determination period without an EIA would have been 

would have been classed as a minor development.  As it now 

Authority will have 16 weeks to determine the application and it would be expected 

to be dealt with at Planning Committee.   
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Risk: Construction delays due to flooding of the works 

The works will flood during construction as it is not considered practicable to 

kely flood levels. The temporary flood barriers in the 

cy of occurrence presents a significant 

, in particular if, as a consequence, the works went beyond the 

Maximising the time available for 

the river work is paramount and the project is planned so that construction would 

commence in April with land based works such as site set and access formation. 

be undertaken earlier before the bird 

. This would then allow the river works to commence in May. 

The Contractor will need to design the temporary works to a level that they are 

satisfied with to balance the frequency of flooding against cost. However, there 

may be conditions that could not be foreseen in terms of flood frequency, for 

example Summer 2012. This could lead to periods of downtime and additional 

lood conditions are in excess 

of what could be reasonably expected and additional delays are incurred. 

commencement Planning Conditions delay start to site works in 

NCC have 13 weeks to discharge pre commencement planning conditions and 

re will be insufficient time for this full period if construction was to commence in 

April  2013. The mitigation to this is to work closely with NCC to minimise the pre-

commencement conditions and to ensure that they are discharged early in the 

ime period. Vegetation clearance and tree removal could take place 

Residual risk: Working closely with NCC reduces the risk but it remains a residual 

However, with the EIA requirement and, 

as a consequence, construction in 2014 this risk is not critical. 

without an EIA would have been 8 weeks as it 

would have been classed as a minor development.  As it now is, the Local Plannig 

Authority will have 16 weeks to determine the application and it would be expected 
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It is still recommended that a very proactive approach is taken to the submission 

and management of the plann

submission of the application, a mid

members site visit prior to the committee meeting and 

adequate resources will mitigate this risk. 

Residual Risk: The mitigation measures above will reduce the risk but there 

remains a residual risk that the planning timescales are not met by NCC.

with the EIA requirement and, as a consequence, construction in 2014 this risk is 

not critical.

Risk: Fi

This may

Residual Risk:

consenting process 

influence on the income generated. 

downtime and hence reduction in annual income could be made.

Risk: Damage from impact of floating debris

Robust equipment will be specified. The access b

will be the most vulnerable aspects. These will be designed in a robust manner. 

Lower elements will be designed inline with the flow where possible. The existing 

handrail on the bank side has only minor damage and could be 

may be expected.

Residual Risk: There is a risk that damage occurs and an allowance is included in 

the operational cost

Risk: Contaminated Land

A preliminary assessment of the ground testing as discussed in the Gr

Conditions section

disposal purposes:

• 

• 
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It is still recommended that a very proactive approach is taken to the submission 

and management of the planning application, with a validation meeting on 

submission of the application, a mid-planning period meeting with the planners, a 

members site visit prior to the committee meeting and ensuring that 

adequate resources will mitigate this risk.  

al Risk: The mitigation measures above will reduce the risk but there 

remains a residual risk that the planning timescales are not met by NCC.

with the EIA requirement and, as a consequence, construction in 2014 this risk is 

not critical. 

Risk: Fish Monitoring shows that fish passage improves when switched off

This may result in periods of downtime for the turbine. 

Residual Risk: This risk is considered extremely low following the rigorous EA 

consenting process but if realised then the downtime of the turbine would have an 

influence on the income generated. An allowance for any potential additional 

downtime and hence reduction in annual income could be made.

Damage from impact of floating debris 

ust equipment will be specified. The access bridge, handrailing and penstocks 

will be the most vulnerable aspects. These will be designed in a robust manner. 

Lower elements will be designed inline with the flow where possible. The existing 

handrail on the bank side has only minor damage and could be 

may be expected. 

Residual Risk: There is a risk that damage occurs and an allowance is included in 

operational cost. 

Risk: Contaminated Land 

A preliminary assessment of the ground testing as discussed in the Gr

Conditions section has identified the following are considered for off

disposal purposes: 

It is highly unlikely that the made ground materials will classify as inert.

The majority of the made ground materials are likely to classify as stable 

non-reactive hazardous waste (also commonly termed ‘non

waste). 
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It is still recommended that a very proactive approach is taken to the submission 

a validation meeting on 

planning period meeting with the planners, a 

ensuring that NCC have 

al Risk: The mitigation measures above will reduce the risk but there 

remains a residual risk that the planning timescales are not met by NCC. However, 

with the EIA requirement and, as a consequence, construction in 2014 this risk is 

sh Monitoring shows that fish passage improves when switched off 

extremely low following the rigorous EA 

the turbine would have an 

An allowance for any potential additional 

downtime and hence reduction in annual income could be made. 

ridge, handrailing and penstocks 

will be the most vulnerable aspects. These will be designed in a robust manner. 

Lower elements will be designed inline with the flow where possible. The existing 

handrail on the bank side has only minor damage and could be indicative of what 

Residual Risk: There is a risk that damage occurs and an allowance is included in 

A preliminary assessment of the ground testing as discussed in the Ground 

has identified the following are considered for off-site soil 

It is highly unlikely that the made ground materials will classify as inert. 

The majority of the made ground materials are likely to classify as stable 

waste (also commonly termed ‘non-hazardous’ 
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• 

Residual Risk: Material should be tested before it leaves site and it is likely that a 

large proportion will be classed as stable

hazardous. The disposal costs will increase significantly. This has been included in 

the risk plan.

Risk: Collection of silt and debris behind the 

The risk of fine silt and sediment collecting in this area is l

the turbine will exceed those approaching the bridge structure and therefore 

suspended sediment will be carried through. In addition,

velocities will scour this area disturbing 

Larger sedime

get trapped in this area. However, it is considered that there is a considerable 

deficit in the upstream river bed that has been estimated to take between 80 and 

200 years to fill (

Pass reach; 

water level drop on the downstream side of the bridge. 

There is a wash out channel that can be used to drain the area

completely as a considerable flow will always be entering

southern three arches

Archimedes screw and the wash out channel although there will be a flow across 

the whole of the inlet area unless temporary barriers are erected to 

Any large debris would need to be removed by a crane mounted grab located on 

the upper embankment.  

Residual Risk: 

to asses

sediment scour

operational costs.

Risk: Collection of silt at downstream end of turbine. 

The risk of 

equilibrium will be established.

Residual risk: Assess likelihood during the 

modelling
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It is possible that some made ground materials may classify as hazardous.

Residual Risk: Material should be tested before it leaves site and it is likely that a 

large proportion will be classed as stable non-reactive hazardous and some as 

hazardous. The disposal costs will increase significantly. This has been included in 

the risk plan. 

Risk: Collection of silt and debris behind the new weir

The risk of fine silt and sediment collecting in this area is l

the turbine will exceed those approaching the bridge structure and therefore 

suspended sediment will be carried through. In addition, in higher flows the 

velocities will scour this area disturbing the collected silt. 

Larger sediment that may be transported down river as bed load could potentially 

get trapped in this area. However, it is considered that there is a considerable 

deficit in the upstream river bed that has been estimated to take between 80 and 

years to fill (Hydromorphological and River stability studies of the Hexham Fish 

Pass reach; Archer, Newson, 2011). The deficit is evident by the river bed and 

water level drop on the downstream side of the bridge.  

There is a wash out channel that can be used to drain the area

completely as a considerable flow will always be entering

southern three arches. Hence, at very low flows the area could be drained via the 

Archimedes screw and the wash out channel although there will be a flow across 

e whole of the inlet area unless temporary barriers are erected to 

Any large debris would need to be removed by a crane mounted grab located on 

the upper embankment.   

Residual Risk: Two or three dimensional hydraulic modelling

to assess this risk in more detail, assessing the water velocities and potential for 

sediment scour. An allowance for clearance of debris has been made in the 

operational costs. 

Risk: Collection of silt at downstream end of turbine. 

The risk of this is low as when silt builds up the flow velocity increases 

equilibrium will be established. 

Residual risk: Assess likelihood during the two or three dimensional hydraulic 

modelling.  
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It is possible that some made ground materials may classify as hazardous. 

Residual Risk: Material should be tested before it leaves site and it is likely that a 

reactive hazardous and some as 

hazardous. The disposal costs will increase significantly. This has been included in 

new weir. 

The risk of fine silt and sediment collecting in this area is low as the velocities into 

the turbine will exceed those approaching the bridge structure and therefore 

in higher flows the 

 

nt that may be transported down river as bed load could potentially 

get trapped in this area. However, it is considered that there is a considerable 

deficit in the upstream river bed that has been estimated to take between 80 and 

rphological and River stability studies of the Hexham Fish 

Archer, Newson, 2011). The deficit is evident by the river bed and 

There is a wash out channel that can be used to drain the area although not 

completely as a considerable flow will always be entering the area through the 

Hence, at very low flows the area could be drained via the 

Archimedes screw and the wash out channel although there will be a flow across 

e whole of the inlet area unless temporary barriers are erected to isolate areas.  

Any large debris would need to be removed by a crane mounted grab located on 

Two or three dimensional hydraulic modelling should be carried out 

, assessing the water velocities and potential for 

. An allowance for clearance of debris has been made in the 

Risk: Collection of silt at downstream end of turbine.  

this is low as when silt builds up the flow velocity increases and an 

two or three dimensional hydraulic 
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Risk: Electricity Quotation

The electricity quotation a

required additional cost will be incurred. 

Residual risk: An allowance has been made in the project risk plan for this item.

Risk: NCC attendance during works

There may be a mechanism for NCC co

this in the risk plan.

Risk: Bond required by NCC

A bond for the works may be required in the agreements. However, as the loan for 

the works is through NCC this is considered unlikely to be necessary.

15.3 Project Opportunities

Opportunity: Deferred Construction and Extending Scheme to Improve the whole 

bridge. 

This gives the opportunity to liaise with NCC on a more extensive scheme to improve the 

long term stability of the bridge by extending the

benefit both the Hydro scheme in terms of a contribution towards the costs and NCC in that 

they will get the whole bridge secured.

Opportunity: Additional river site investigation works allowing rationalised design.

Deferred programme allows consider

should a funding stream be identified. As the 

ground conditions there may be scope to re

Opportunity: Change NCC 

Submit the detailed design report for the EIA screening to be reconsidered.

Opportunity: Reduce cost of hydromorphological modelling.

With 2014 construction there is scope to g

prepared at low 
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Risk: Electricity Quotation 

The electricity quotation assumes no upgrades to the substation. Should this be 

required additional cost will be incurred.  

Residual risk: An allowance has been made in the project risk plan for this item.

Risk: NCC attendance during works 

There may be a mechanism for NCC costs of attendance to be covered. Allow for 

this in the risk plan. 

Risk: Bond required by NCC 

A bond for the works may be required in the agreements. However, as the loan for 

the works is through NCC this is considered unlikely to be necessary.

Project Opportunities 

tunity: Deferred Construction and Extending Scheme to Improve the whole 

This gives the opportunity to liaise with NCC on a more extensive scheme to improve the 

long term stability of the bridge by extending the new apron across the structure. This 

benefit both the Hydro scheme in terms of a contribution towards the costs and NCC in that 

they will get the whole bridge secured. 

Additional river site investigation works allowing rationalised design.

Deferred programme allows consideration of further river based site investigation works 

should a funding stream be identified. As the new apron structure is designed on the poor 

ground conditions there may be scope to re-engineer this to save costs on sheet piling.

Change NCC Decision on EIA 

Submit the detailed design report for the EIA screening to be reconsidered.

Reduce cost of hydromorphological modelling.

With 2014 construction there is scope to get two or three dimensional hydraulic modelling

prepared at low cost through Newcastle University as part of a 2013 MSc project. 
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no upgrades to the substation. Should this be 

Residual risk: An allowance has been made in the project risk plan for this item. 

ce to be covered. Allow for 

A bond for the works may be required in the agreements. However, as the loan for 

the works is through NCC this is considered unlikely to be necessary. 

tunity: Deferred Construction and Extending Scheme to Improve the whole 

This gives the opportunity to liaise with NCC on a more extensive scheme to improve the 

across the structure. This could 

benefit both the Hydro scheme in terms of a contribution towards the costs and NCC in that 

Additional river site investigation works allowing rationalised design. 

ation of further river based site investigation works 

structure is designed on the poor 

engineer this to save costs on sheet piling. 

Submit the detailed design report for the EIA screening to be reconsidered. 

Reduce cost of hydromorphological modelling. 

two or three dimensional hydraulic modelling 

cost through Newcastle University as part of a 2013 MSc project.  
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Opportunity: Grant Funding

There may be an opportunity to secure more grant funding for elements of the scheme 

such as the fish pass

Opportunity: Programming of Sensitive Works

Construction in 2014 will ensure that t

bird nesting season  (March

Opportunity: Treatment of Invasive Weeds

NCC and Allendale Estates 

construction. 
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Opportunity: Grant Funding 

There may be an opportunity to secure more grant funding for elements of the scheme 

such as the fish pass 

Programming of Sensitive Works 

n in 2014 will ensure that tree feeling can take place in the period outside of the 

bird nesting season  (March to July inclusive). Eliminating any risk due to nesting birds.

Treatment of Invasive Weeds 

and Allendale Estates to treat the areas of Japanese Knotweed in advance of the 
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There may be an opportunity to secure more grant funding for elements of the scheme 

ree feeling can take place in the period outside of the 

to July inclusive). Eliminating any risk due to nesting birds.  

areas of Japanese Knotweed in advance of the 
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16. Conclusion

Hydrology: The flow for the combined fish pass and hydro scheme is captured through the three 

southern arches of the Hexham Bridge. The flow regime through the remaining six arches remai

unchanged. 

The site hydrology has been assessed in detail to determine the anticipated annual average energy 

capture. The average flow is 42m

abstraction of 7.75m
3
/s leaving copious flow over t

much of the year. The proposed flow changes do not affect any other interests upstream or 

downstream of the weir itself, as the water is diverted at the 

downstream in the existing 

Considering the annual average flows captured and the associated available head across the 

the average annual energy capture has been determined to be 602 MWh.

Ground Investigation: A key element for the mitigation of risk in civil e

investigation of the ground conditions. Due to constraints on ground investigation costs, no 

investigations were undertaken within the river and the ground conditions were interpreted from 

boreholes taken within the adjacent embankm

excavated on the embankment and a range of chemical tests undertaken. 

From the top of the embankment the boreholes showed 4m of made ground, 4.5m of sand and 

sandy gravel, 5.5m slightly sandy silt and 14.2

but was not encountered in the boreholes.

The layer of slightly sandy silt presents challenges for the engineering design and, in particular, the 

stability of the sheet piling adopted for the 

piles for the new apron structure.  

The chemical testing has revealed elevated levels of contamination in the made ground. Mitigation 

for the geo-environmental risks will be a clean cover system on landscaped a

be disposed off site should be carefully segregated and subjected to Waste Acceptance Criteria 

(WAC) testing to determine the classification for disposal.

Civil Engineering Design

structure that extends into the river to capture the flow from the southern three arches. The 

upstream and downstream edge of this 

apron extension’s upstream and downstream level. A 

deep driven sheet piles has been selected to ensure long term stability and protection of the bridge 
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Conclusion 

The flow for the combined fish pass and hydro scheme is captured through the three 

southern arches of the Hexham Bridge. The flow regime through the remaining six arches remai

The site hydrology has been assessed in detail to determine the anticipated annual average energy 

capture. The average flow is 42m
3
/s with a Q95 of 6.3m

3
/s. The scheme is limited to a modest 

/s leaving copious flow over the weir crest and down the main river channel for 

The proposed flow changes do not affect any other interests upstream or 

itself, as the water is diverted at the weir and returned immediately 

ing weir pool.    

Considering the annual average flows captured and the associated available head across the 

the average annual energy capture has been determined to be 602 MWh.

A key element for the mitigation of risk in civil engineering works is the 

investigation of the ground conditions. Due to constraints on ground investigation costs, no 

investigations were undertaken within the river and the ground conditions were interpreted from 

boreholes taken within the adjacent embankment. In addition to the boreholes trial pits were 

excavated on the embankment and a range of chemical tests undertaken. 

From the top of the embankment the boreholes showed 4m of made ground, 4.5m of sand and 

sandy gravel, 5.5m slightly sandy silt and 14.2m of sand. Rock is anticipated at around this depth 

but was not encountered in the boreholes. 

The layer of slightly sandy silt presents challenges for the engineering design and, in particular, the 

stability of the sheet piling adopted for the new weir construction. This results in the need for deep 

structure.   

The chemical testing has revealed elevated levels of contamination in the made ground. Mitigation 

environmental risks will be a clean cover system on landscaped a

be disposed off site should be carefully segregated and subjected to Waste Acceptance Criteria 

(WAC) testing to determine the classification for disposal. 

Civil Engineering Design: The structure for the turbine and fish pass consists 

structure that extends into the river to capture the flow from the southern three arches. The 

upstream and downstream edge of this new apron is set at the levels of the 

upstream and downstream level. A robust construction for the 

deep driven sheet piles has been selected to ensure long term stability and protection of the bridge 
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The flow for the combined fish pass and hydro scheme is captured through the three 

southern arches of the Hexham Bridge. The flow regime through the remaining six arches remains 

The site hydrology has been assessed in detail to determine the anticipated annual average energy 

/s. The scheme is limited to a modest 

crest and down the main river channel for 

The proposed flow changes do not affect any other interests upstream or 

and returned immediately 

Considering the annual average flows captured and the associated available head across the weir 

the average annual energy capture has been determined to be 602 MWh. 

ngineering works is the 

investigation of the ground conditions. Due to constraints on ground investigation costs, no 

investigations were undertaken within the river and the ground conditions were interpreted from 

ent. In addition to the boreholes trial pits were 

excavated on the embankment and a range of chemical tests undertaken.  

From the top of the embankment the boreholes showed 4m of made ground, 4.5m of sand and 

m of sand. Rock is anticipated at around this depth 

The layer of slightly sandy silt presents challenges for the engineering design and, in particular, the 

struction. This results in the need for deep 

The chemical testing has revealed elevated levels of contamination in the made ground. Mitigation 

environmental risks will be a clean cover system on landscaped areas. Any material to 

be disposed off site should be carefully segregated and subjected to Waste Acceptance Criteria 

The structure for the turbine and fish pass consists of the new apron 

structure that extends into the river to capture the flow from the southern three arches. The 

is set at the levels of the original apron and 

robust construction for the new apron using 

deep driven sheet piles has been selected to ensure long term stability and protection of the bridge 
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foundations. Effective fish and eel passage over the 

turbine structure will be formed from reinforced concrete and founded on steel H piles. 

Access for maintenance vehicles is to be provided from Tyne Mills Industrial Estate while 

pedestrian access will be through the underpass, with several measures implemented to improve

accessibility for all. 

Ground conditions have been found to necessitate sheet piling additional to that envisaged in the 

preliminary feasibility study. This piling will provide an important reinforcement to the weir 

foundations that have been heavily scou

ascertain the value and urgency to Northumberland County Council of this reinforcement as this 

may be a factor which affects the viability of the scheme.

Architecture: The curved circular geometry of th

architecture. The control building is cylindrical with a sinuous curved wall at the roof. A curved 

access bridge leads to a circular viewing terrace. The control building will include a covered and 

naturally lit small interpretation space for visitors to the scheme. The main visitor location will be at 

the viewing terrace on the turbine structure.  

The facility will be constructed from concrete and steel, the use of these robust and functional 

materials creates a contemporary design solution which will withstand the rigours of the river 

environment.  

It is considered that this architectural approach provides a robust, sustainable and iconic approach 

to the facility’s design. 

Outline Method Statement

involves working areas at the upper and lower levels on the embankment and the formation of the 

main new apron structure in cells moving progressively in to the river. This strategy has been 

developed to prevent pollution and to allow the site to be evacuated in flood conditions.

Should decommissioning be required at some stage in the future a strategy has been developed 

which leaves the main civil engineering structures in place but strips out the mechanical 

electrical plant. An option is available to convert the turbine structure into a larger fish passage 

scheme. 

Mechanical, Electrical and ICA

diameter with a rotational speed of 21 revolution

fitted with a protective bumper and allows the safe passage of fish and debris. A course screen will 

be fitted at the inlet. Other mechanical equipment includes the gearbox, generator, emergency 

brake, inlet penstock and bypass penstock.
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foundations. Effective fish and eel passage over the new apron structure will be provided. The 

e will be formed from reinforced concrete and founded on steel H piles. 

Access for maintenance vehicles is to be provided from Tyne Mills Industrial Estate while 

pedestrian access will be through the underpass, with several measures implemented to improve

Ground conditions have been found to necessitate sheet piling additional to that envisaged in the 

preliminary feasibility study. This piling will provide an important reinforcement to the weir 

foundations that have been heavily scoured. Investigations in river need to be undertaken to 

ascertain the value and urgency to Northumberland County Council of this reinforcement as this 

may be a factor which affects the viability of the scheme. 

The curved circular geometry of the bridge and river flow have inspired the 

architecture. The control building is cylindrical with a sinuous curved wall at the roof. A curved 

access bridge leads to a circular viewing terrace. The control building will include a covered and 

all interpretation space for visitors to the scheme. The main visitor location will be at 

the viewing terrace on the turbine structure.   

The facility will be constructed from concrete and steel, the use of these robust and functional 

ontemporary design solution which will withstand the rigours of the river 

It is considered that this architectural approach provides a robust, sustainable and iconic approach 

Outline Method Statement: A clear strategy for the construction has been developed. This 

involves working areas at the upper and lower levels on the embankment and the formation of the 

structure in cells moving progressively in to the river. This strategy has been 

ent pollution and to allow the site to be evacuated in flood conditions.

Should decommissioning be required at some stage in the future a strategy has been developed 

which leaves the main civil engineering structures in place but strips out the mechanical 

electrical plant. An option is available to convert the turbine structure into a larger fish passage 

Mechanical, Electrical and ICA: The Archimedes Screw selected for the detailed design is 3.8m 

diameter with a rotational speed of 21 revolutions per minute. The screw’s leading edge will be 

fitted with a protective bumper and allows the safe passage of fish and debris. A course screen will 

be fitted at the inlet. Other mechanical equipment includes the gearbox, generator, emergency 

enstock and bypass penstock. 
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structure will be provided. The 

e will be formed from reinforced concrete and founded on steel H piles.  

Access for maintenance vehicles is to be provided from Tyne Mills Industrial Estate while 

pedestrian access will be through the underpass, with several measures implemented to improve 

Ground conditions have been found to necessitate sheet piling additional to that envisaged in the 

preliminary feasibility study. This piling will provide an important reinforcement to the weir 

red. Investigations in river need to be undertaken to 

ascertain the value and urgency to Northumberland County Council of this reinforcement as this 

e bridge and river flow have inspired the 

architecture. The control building is cylindrical with a sinuous curved wall at the roof. A curved 

access bridge leads to a circular viewing terrace. The control building will include a covered and 

all interpretation space for visitors to the scheme. The main visitor location will be at 

The facility will be constructed from concrete and steel, the use of these robust and functional 

ontemporary design solution which will withstand the rigours of the river 

It is considered that this architectural approach provides a robust, sustainable and iconic approach 

y for the construction has been developed. This 

involves working areas at the upper and lower levels on the embankment and the formation of the 

structure in cells moving progressively in to the river. This strategy has been 

ent pollution and to allow the site to be evacuated in flood conditions. 

Should decommissioning be required at some stage in the future a strategy has been developed 

which leaves the main civil engineering structures in place but strips out the mechanical and 

electrical plant. An option is available to convert the turbine structure into a larger fish passage 

selected for the detailed design is 3.8m 

The screw’s leading edge will be 

fitted with a protective bumper and allows the safe passage of fish and debris. A course screen will 

be fitted at the inlet. Other mechanical equipment includes the gearbox, generator, emergency 
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The connection to the grid can be made to a new local connection point provided by the local 

District Network Operator for which a budget quotation has been obtained. An alternative would be 

to provide a connection to a local f

A fully automated control system will be installed monitoring water levels and controlling turbine 

speed. It is recommended that this system is simulated as part of the detailed two or three 

dimensional hydraulic modell

Fisheries: The three key areas that have been identified for impact on the fisheries ecology are 

upstream migration, downstream migration and alterations in habitat availability.

The existing weir forms a significant constraint to upstream migration. 

scheme a new best practice Larinier fish pass will be installed alongside the Archimedes screw. 

This will provide a route upstream for migratory fish. It is considered that a well designed 

Archimedes screw and fish pass co located

migration than a fish pass on its own due to the increased attraction flow. An eel pass will also be 

installed at the site, alongside the Larinier pass. The 

upstream and downstream edges as the 

albeit steeper, slope up the face so that fish swimming up will have a

Downstream migration will be either through the new fish pass

northernmost arches. Significant work has been undertaken that demonstrates that both the 

Larinier fish pass and the Archimedes screw allow the safe downstream passage of fish. 

It is not considered that there will be any altera

A number of specific questions and concerns have been raised by third parties during the design 

development and these have all been addressed in the main report.

Environmental Assessment

Assessment in accordance with the Town and Country Planning (Environmental Impact 

Assessment) Regulations 2011 will be required. A

Screening Option can be made by requesting a Screening Deci

State. On the assumption that the decision is not challenged an EIA will therefore be required.

scope of this has been agreed with NCC.

The key aspects of the environmental assessment undertaken as part of the detail

Archaeology and Heritage:

Bridge which is both a Scheduled Ancient Monument and a Grade II* listed structure. The 

proposals have therefore been considered for both their direct (
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The connection to the grid can be made to a new local connection point provided by the local 

District Network Operator for which a budget quotation has been obtained. An alternative would be 

to provide a connection to a local facility such as the adjacent garage. 

A fully automated control system will be installed monitoring water levels and controlling turbine 

speed. It is recommended that this system is simulated as part of the detailed two or three 

dimensional hydraulic modelling. 

The three key areas that have been identified for impact on the fisheries ecology are 

upstream migration, downstream migration and alterations in habitat availability.

forms a significant constraint to upstream migration. As part of the hydropower 

scheme a new best practice Larinier fish pass will be installed alongside the Archimedes screw. 

This will provide a route upstream for migratory fish. It is considered that a well designed 

Archimedes screw and fish pass co located together will be of a greater benefit for upstream 

migration than a fish pass on its own due to the increased attraction flow. An eel pass will also be 

installed at the site, alongside the Larinier pass. The new apron will retain the same levels at the 

stream and downstream edges as the original and extended aprons but will introduce a uniform, 

albeit steeper, slope up the face so that fish swimming up will have an unobstructed passage. 

Downstream migration will be either through the new fish pass, the Archimedes screw

. Significant work has been undertaken that demonstrates that both the 

Larinier fish pass and the Archimedes screw allow the safe downstream passage of fish. 

It is not considered that there will be any alterations to habitat availability. 

A number of specific questions and concerns have been raised by third parties during the design 

development and these have all been addressed in the main report. 

Environmental Assessment: It has been determined by NCC that an Environmental Impact 

Assessment in accordance with the Town and Country Planning (Environmental Impact 

Assessment) Regulations 2011 will be required. An appeal against a Local Planning Authority 

Screening Option can be made by requesting a Screening Decision to be made by the Secretary of 

On the assumption that the decision is not challenged an EIA will therefore be required.

scope of this has been agreed with NCC. 

The key aspects of the environmental assessment undertaken as part of the detail

Archaeology and Heritage: The proposed scheme is located to the immediate east of Hexham 

Bridge which is both a Scheduled Ancient Monument and a Grade II* listed structure. The 

proposals have therefore been considered for both their direct (physical) impact on fabric of the 
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The connection to the grid can be made to a new local connection point provided by the local 

District Network Operator for which a budget quotation has been obtained. An alternative would be 

A fully automated control system will be installed monitoring water levels and controlling turbine 

speed. It is recommended that this system is simulated as part of the detailed two or three 

The three key areas that have been identified for impact on the fisheries ecology are 

upstream migration, downstream migration and alterations in habitat availability. 

As part of the hydropower 

scheme a new best practice Larinier fish pass will be installed alongside the Archimedes screw. 

This will provide a route upstream for migratory fish. It is considered that a well designed 

together will be of a greater benefit for upstream 

migration than a fish pass on its own due to the increased attraction flow. An eel pass will also be 

will retain the same levels at the 

but will introduce a uniform, 

unobstructed passage.  

Archimedes screw or the six 

. Significant work has been undertaken that demonstrates that both the 

Larinier fish pass and the Archimedes screw allow the safe downstream passage of fish.  

tions to habitat availability.  

A number of specific questions and concerns have been raised by third parties during the design 

n Environmental Impact 

Assessment in accordance with the Town and Country Planning (Environmental Impact 

n appeal against a Local Planning Authority 

sion to be made by the Secretary of 

On the assumption that the decision is not challenged an EIA will therefore be required. The 

The key aspects of the environmental assessment undertaken as part of the detailed design are: 

The proposed scheme is located to the immediate east of Hexham 

Bridge which is both a Scheduled Ancient Monument and a Grade II* listed structure. The 

physical) impact on fabric of the 



 

Hexham River Hydro – Detailed Design Report

Document no 1005606-RPT-00051 Rev D

structure and their indirect (visual) impact on the setting of the scheduled and listed bridge. In 

addition, the impact on below ground archaeological remains has been considered.

With only minor works to the 

robust support to one third of the river width it is considered that the benefits to the bridge will 

provide an overall benefit in terms of Archaeology and Heritage.

It is recommended that photo monta

that a specialist piling contractor demonstrates that there will be no risk from vibration during piling.

Ecology: The key issues identified were bats, otters, trees and invasive weeds. A bat r

been prepared and no significant issues have been identified although further investigations will be 

required before construction. An otter report has been prepared and the recommendations 

incorporated into the scheme include an otter ledge fixed

mitigation measures to be implemented during construction. A number of trees will be felled as part 

of the scheme and it is recommended that a full arboricultural tree constraints assessment, impact 

assessment, protection plan and method statement will be prepared for the scheme. Both 

Japanese Knotweed and Himalayan Balsam have been identified on both Allendale Estates and 

NCC land and should be treated before construction commences.

Hydrology, River Stability and F

have been carried out that show that throughout the range of flows anticipated at Hexham the 

weir has a negligible impact on the

proposed scheme has a negligible

conditions and therefore the scheme will not have a detrimental impact o

There is no depleted reach as such. The flow is abstracted through the bri

arches and returned immediately downstream in the existing 

will be dry for around 50% of the time. The flow regime through the northern six arches remain

unaltered for the full range of flows.

In low flow conditions, the flow patterns in the 

three arches is discharged from the turbine and fish pass as opposed to being distributed along a 

30m length of the original 

therefore velocities in the deep 

changes in the river morphology.  During high flows, the flow through the turbine and fish pass 

(around 10m3/s) becomes in

such the dominant flow paths will be similar to the existing situation. The bed material is considered 

to be stable based on hand calculations and 
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structure and their indirect (visual) impact on the setting of the scheduled and listed bridge. In 

addition, the impact on below ground archaeological remains has been considered.

With only minor works to the original apron and the securing of the failing 

robust support to one third of the river width it is considered that the benefits to the bridge will 

provide an overall benefit in terms of Archaeology and Heritage. 

It is recommended that photo montage images are prepared to support the planning application and 

that a specialist piling contractor demonstrates that there will be no risk from vibration during piling.

The key issues identified were bats, otters, trees and invasive weeds. A bat r

been prepared and no significant issues have been identified although further investigations will be 

required before construction. An otter report has been prepared and the recommendations 

incorporated into the scheme include an otter ledge fixed to the southern abutment and a series of 

mitigation measures to be implemented during construction. A number of trees will be felled as part 

of the scheme and it is recommended that a full arboricultural tree constraints assessment, impact 

tection plan and method statement will be prepared for the scheme. Both 

Japanese Knotweed and Himalayan Balsam have been identified on both Allendale Estates and 

NCC land and should be treated before construction commences. 

Hydrology, River Stability and Flood Risk: Hydraulic calculations and one dimensional modelling 

have been carried out that show that throughout the range of flows anticipated at Hexham the 

has a negligible impact on the original apron’s flow controlling function

a negligible influence on the upstream flow regime

conditions and therefore the scheme will not have a detrimental impact on

There is no depleted reach as such. The flow is abstracted through the bri

arches and returned immediately downstream in the existing weir pool. The 10m 

will be dry for around 50% of the time. The flow regime through the northern six arches remain

unaltered for the full range of flows. 

flow conditions, the flow patterns in the weir pool will change as the flow from the southern 

three arches is discharged from the turbine and fish pass as opposed to being distributed along a 

original apron. The flows captured are low relative to the river flood flows and 

therefore velocities in the deep weir pool will be low and are anticipated to result in only minor 

changes in the river morphology.  During high flows, the flow through the turbine and fish pass 

(around 10m3/s) becomes insignificant, as river flows can reach in excess of1500m3/s, and as 

such the dominant flow paths will be similar to the existing situation. The bed material is considered 

to be stable based on hand calculations and desk based research on bed materials.
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structure and their indirect (visual) impact on the setting of the scheduled and listed bridge. In 

addition, the impact on below ground archaeological remains has been considered.  

and the securing of the failing triangular apron and 

robust support to one third of the river width it is considered that the benefits to the bridge will 

ge images are prepared to support the planning application and 

that a specialist piling contractor demonstrates that there will be no risk from vibration during piling. 

The key issues identified were bats, otters, trees and invasive weeds. A bat report has 

been prepared and no significant issues have been identified although further investigations will be 

required before construction. An otter report has been prepared and the recommendations 

to the southern abutment and a series of 

mitigation measures to be implemented during construction. A number of trees will be felled as part 

of the scheme and it is recommended that a full arboricultural tree constraints assessment, impact 

tection plan and method statement will be prepared for the scheme. Both 

Japanese Knotweed and Himalayan Balsam have been identified on both Allendale Estates and 

and one dimensional modelling 

have been carried out that show that throughout the range of flows anticipated at Hexham the new 

flow controlling function and, in turn, the 

influence on the upstream flow regime. This applies to flood 

n flood risk. 

There is no depleted reach as such. The flow is abstracted through the bridges’ three southern 

pool. The 10m wide new apron 

will be dry for around 50% of the time. The flow regime through the northern six arches remains 

pool will change as the flow from the southern 

three arches is discharged from the turbine and fish pass as opposed to being distributed along a 

ative to the river flood flows and 

pool will be low and are anticipated to result in only minor 

changes in the river morphology.  During high flows, the flow through the turbine and fish pass 

significant, as river flows can reach in excess of1500m3/s, and as 

such the dominant flow paths will be similar to the existing situation. The bed material is considered 

research on bed materials. 
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It is recommended that additional two or three dimensional modelling and river bed stability analysis 

is undertaken to confirm the magnitude and form of the hydraulic jump upstream of the 

the flow regime immediately downstream of the bridge and the 

Landscape and visual, land contamination, noise and transport have also been considered.

Further work will be required on all environmental issues should a full Environmental Impact 

Assessment be undertaken. The scope of the EIA will b

Licences, Permits and Consents

generally required by the Environment Agency (abstraction, impoundment and works in river) and 

Northumberland County Council (highways cons

works). Following the work undertaken on the detailed design it is considered that all of the required 

consents could be obtained for the scheme.

Part of the scheme is to be constructed on Allendale Estat

and does present a significant risk to the scheme.

Risk Plan: Health Safety and Welfare has been considered in the detailed design and design risk 

assessments prepared to eliminate hazards or reduce the risks. Thes

stability, flood risk, deep excavations, slop stability, maintenance and safety of the public.

Project risks and opportunities have been considered and mitigated where practicable. Residual 

risks for the scheme remain and these are 

Cost Plan: The construction cost summary is shown below:

Construction Cost

£1,780,000

The average annual cost for the facility has been estimated to be £17,30

the energy capture of 602MWh and a feed in tariff of 19.6p (per kWh) and electricity sale of 5p (per 

kWh). 
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s recommended that additional two or three dimensional modelling and river bed stability analysis 

is undertaken to confirm the magnitude and form of the hydraulic jump upstream of the 

the flow regime immediately downstream of the bridge and the river bed stability.

Landscape and visual, land contamination, noise and transport have also been considered.

Further work will be required on all environmental issues should a full Environmental Impact 

Assessment be undertaken. The scope of the EIA will be agreed with the NCC.

Licences, Permits and Consents: A number of licences and consents will be required. These are 

generally required by the Environment Agency (abstraction, impoundment and works in river) and 

Northumberland County Council (highways consent, planning, building control and licence for the 

works). Following the work undertaken on the detailed design it is considered that all of the required 

consents could be obtained for the scheme. 

Part of the scheme is to be constructed on Allendale Estates’ land. This is being negotiated by HCP 

and does present a significant risk to the scheme. 

Health Safety and Welfare has been considered in the detailed design and design risk 

assessments prepared to eliminate hazards or reduce the risks. These focused on the bridge 

stability, flood risk, deep excavations, slop stability, maintenance and safety of the public.

Project risks and opportunities have been considered and mitigated where practicable. Residual 

risks for the scheme remain and these are detailed in the project risk plan.

The construction cost summary is shown below: 

Construction Cost Construction Cost with Contingency and Risk (20%)

£1,780,000 £2,136,000 

The average annual cost for the facility has been estimated to be £17,300. The income is based on 

the energy capture of 602MWh and a feed in tariff of 19.6p (per kWh) and electricity sale of 5p (per 
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s recommended that additional two or three dimensional modelling and river bed stability analysis 

is undertaken to confirm the magnitude and form of the hydraulic jump upstream of the new apron, 

river bed stability. 

Landscape and visual, land contamination, noise and transport have also been considered. 

Further work will be required on all environmental issues should a full Environmental Impact 

e agreed with the NCC. 

A number of licences and consents will be required. These are 

generally required by the Environment Agency (abstraction, impoundment and works in river) and 

ent, planning, building control and licence for the 

works). Following the work undertaken on the detailed design it is considered that all of the required 

es’ land. This is being negotiated by HCP 

Health Safety and Welfare has been considered in the detailed design and design risk 

e focused on the bridge 

stability, flood risk, deep excavations, slop stability, maintenance and safety of the public. 

Project risks and opportunities have been considered and mitigated where practicable. Residual 

n. 

Construction Cost with Contingency and Risk (20%) 

0. The income is based on 

the energy capture of 602MWh and a feed in tariff of 19.6p (per kWh) and electricity sale of 5p (per 
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A financial model for the scheme shows the following figures:

Financial Output from Spreadsheet

Simple Payback

NPV at 20 years

NPV at 40 years

IRR at 20 years 

IRR at 40 years 

The scheme shows a negative cash flow in the early years. For this to be viable the loan structure 

may need to be reviewed. 

Evaluation: The evaluation of the scheme against the objectives was undertaken at the detailed 

feasibility stage. Through the work on the detailed design it is co

c) to f) are met, as they were at the detailed feasibility stage

analysis and the revised construction cost, operational cost and income

objective b) ‘to utilise the resulting income to secure long

regenerative activities of the Hexham Com

scheme will require on going evaluation of methods to raise finance and contributions from other 

sources to assist in funding the scheme
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A financial model for the scheme shows the following figures:  

Financial Output from Spreadsheet 

Simple Payback Years

NPV at 20 years (7%) £ 

NPV at 40 years (7%) £ 

 % 

 % 

The scheme shows a negative cash flow in the early years. For this to be viable the loan structure 

may need to be reviewed.  

luation of the scheme against the objectives was undertaken at the detailed 

feasibility stage. Through the work on the detailed design it is considered that the objectives a)

, as they were at the detailed feasibility stage. However, ba

analysis and the revised construction cost, operational cost and income, the scheme may not meet 

‘to utilise the resulting income to secure long-term funding for the low carbon and 

regenerative activities of the Hexham Community Partnership’. The decision to progress with the 

scheme will require on going evaluation of methods to raise finance and contributions from other 

sources to assist in funding the scheme 
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Years 16 

-53,629 

137,232 

6.7 

7.6 

The scheme shows a negative cash flow in the early years. For this to be viable the loan structure 

luation of the scheme against the objectives was undertaken at the detailed 

nsidered that the objectives a) and 

. However, based on the financial 

the scheme may not meet 

term funding for the low carbon and 

The decision to progress with the 

scheme will require on going evaluation of methods to raise finance and contributions from other 


