
Specifications and Tender, Snake Lane Fish Passage Improvement Project 

Appendix 1 – Design Drawings and Amendments 

 

 

 

Location: River Ecclesbourne, Snake Lane, Duffield, Derbyshire 

 



Introduction 
 

The following design documents are provided: 

1. Detailed arrangement for notching of Snake Lane weir, reinforcement and installation of 

rock rapid as per drawings 8761-01A Layout; 8761-02B Section 1 and 8761-03A Section 2. 

 

2. Note on positioning of furthest downstream rock rapid in relation to outfall at coordinates 

E433951.353 N343473.906. 

 

3. Indicative design of piling and embedded boulders to be installed at the toe of each rock 

rapid (except for the weir rapid – see point 1 above). Details of piling specification to be 

agreed between contractor and designer. 

 

4. Detailed design drawings for the remainder of the project (NB subject to the above 

amendments). 

 



 

1. GCA drawings 
 

• 8761-01A Layout;  

• 8761-02B Section 1 

• 8761-03A Section 2 

 

 









2. Downstream Rapid Position 
 

An 150-mm diameter outfall to the river from the domestic waste treatment unit at Mill Green 

House is located on the north bank of the river at co-ordinates E433951.353 N343473.906 and an 

invert level of 56.25m AoD (Figure 1 and Figure 2). 

The toe of the furthest downstream rock rapid must be positioned upstream of the outfall pipe to 

ensure no increase in river water surface levels at the outfall. 

 

 

Figure 1 Outfall from Mill Green House. 

 



 

Figure 2 Extract from topographic survey (Mapmatic drawing 4431) showing position of outfall (red circle) 

 



3. Stabilising the Rock Rapids 
 

[NB this does not apply at the rock rapid at the weir which is the subject of the detailed design in 

point 1 above]. 

The original design of the rock rapid structures is based upon the modelled shear stresses at the site 

following notching of the weir. The calibre of the material to be used for the rock rapids is scaled to 

be stable at the maximum modelled shear stresses, with an additional safety factor. The stability and 

shear stresses are based upon unconsolidated material, whereas the design stipulates bedding-in of 

the boulders and angular, interlocking material, providing additional stability. 

However it is recognised that “wash out” is a known risk factor for rock rapids and providing 

additional stability measures during construction reduces the risk of the need for future 

maintenance and repair for marginal cost. 

The design will therefore incorporate piling and embedded boulders at the toe of each rock rapid 

structure to provide additional stability. An indicative diagram is shown in Figure 3. This has been 

referred to the original designers (AquaUoS) of Snake Lane, who provided the following comment: 

With regards to further stabilisation of these measures and the use of sheet piling, this is ok from an 

implementation and feature functionality perspective. One risk to be aware of is if there is very minor 

movement of material as the feature beds in around the toe that leaves a small weir as a result of 

the sheet piling. Suitable keying in of the keystone boulders for the rapid features would help 

minimise this risk and was part of the original MS anyway. 

With regards to the specification of the sheet piling, we have referred this back to the University of 

Salford as we would’ve deferred to an engineer there for input to use of this in the design. I’ll let you 

know when we hear back, otherwise, it might be worth checking with your engineer. This would 

mainly be around type of sheet pile (there are surprisingly quite a few) and founding 

depth…obviously the positioning is as you indicate, at the toe of the feature. 

The amended design has also been referred to James Thomson of GCA Consulting, the structural 

engineer advising the project. His advice is to determine the details of the type of piles and the 

depth to which they will be driven in conjunction with a suitably experienced contractor. 



 

Figure 3 Indicative design of rock ramp stabilisation using piles and embedded boulders at the toe of each structure 
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4. Detailed Design Drawings from AquaUoS  
 

NB Subject to the above amendements 
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