
CONGLETON HYDRO: SITE DEVELOPMENT AND CIVIL ENGINEERING 
 

Background: 
 
The project worksite lies outside Congleton in the direction of Macclesfield, and it sits in the River Dane 
valley beside the weir that is just upstream of the bridge on Havannah Lane. 
 
Access for Works-construction is from the A536. The route runs along the edge of a farmer’s field before 
descending through a heavily-wooded gully down to the river bank. The Civil Contractor has laid a part-
stone and part-timber temporary trackway across the field to protect the farmer’s land, and the 
Contractor’s compound has been set at the far end of this. From there on, a cut-and-fill earthworks 
operation has been carried-out into the wood, to build a stone roadway that runs side-long into the 
gully.   
 
Ground level at the top of the slope is at about 99.50m AOD [Above Ordnance Datum], and it dives 
down to 87.19m AOD where the track meets the river-bank plateau, resulting in a gradient on the made-

section of roadway of about 12% (or 1-in-8). 
 
 
 
 
 
 
Fig i: The plan alongside shows the layout of the 
site, and the key elements of the project.  
 

 
 
 
Where absolutely necessary to deliver the 
project, trees were cleared from the worksite 
and from the route of the roadway in February 
– ahead of the bird-nesting season. This was 
done with the permission of Cheshire East 
Council, and with the active participation of 
their arboriculturist. And, going forward, 
every precaution has to be taken to protect 
any notable trees that remain. 
 
As a particular condition of the Planning 
Approval for the scheme, special measures 
are required to protect the roots of a 
“venerable oak” that sits close to the track 
near the brow of the hill where the track 

emerges from the woodland. “Cellweb”, a cellular plastic confinement system filled with stone, has 
been put in place here to spread the load from passing vehicles, and to cushion any impact.  
 
 



Geology and Ground Conditions: 
 
Consultants (for DVCE) carried-out some Site Investigations in June 2018 but – whilst these gave useful 
pointers to the expected ground conditions – they were limited in scope due to the terrain, the nature 
of the heavily-wooded site and the difficulties at that time of gaining any proper access for a tripod-rig 
down to the riverside seat of the Works.  
 
Nevertheless, a borehole was sunk at the corner of the farmer’s field, and weathered [Kuyper marl] 
bedrock was encountered at 9.00m below ground level (mbgl). Below 10.4mgbl, the strata recovered 
appeared as a very weak brown mudstone. This level (c. 89.00m AOD) is still well-above the riverbank 
levels that are found above and below the weir, and projections made on the basis of other historic 
borehole data for the locality suggested that the rock-head to be encountered close to the river would 
likely be at a “shallow” depth. 
 
At various locations on the planned route of the roadway into the gully, and at points across the site of 
the Works and the riverside plateau, trial pits were dug by hand, and hand-operated augers were used 
to establish the make-up and strength of the ground down to a maximum depth of 1.6m in the valley-
slope and 2.7m in places across the plateau. The trial pits generally terminated in soft sandy clay alluvial 
deposits.   
 
For the plateau on which the Works are sited, the superficial strata comprise variable granular and 
cohesive alluvial deposits and granular river terrace deposits. It is anticipated therefore that the ground 
conditions beneath the Screw location will comprise soft alluvial and glacial soils, although weathered 
(sedimentary) mudstone bedrock may be met at “shallow depth” just below the outflow part of the 
structure.  
 
[What we are terming as the riverside plateau is sited (in part) over an area that is thought once to have 
been a millpond, that has now silted-up]   
 
In the area of the Screw, the Geotechnical Report suggests that the foundations should be designed on 
a net allowable bearing pressure of no more than 50kN/m2 for the soft alluvial and glacial soils, and 
120kN/m2 for the weathered mudstone. 
 
For the stoned access track, the Report recommends that the roadway should be designed on the basis 
of a California Bearing Ratio (CBR) value of no more than 2% for the underlying formation – and for the 
working platform on the riverside plateau, a CBR of 1% should be assumed for the alluvial soils present.  
 
The valley sides are steep along the west bank of the River Dane at this point, and wet-weather run-off 
through land-drains from the field above, and water from occasional springs that break-out on the 
slopes, make the ground surface boggy in parts. The plateau land is also subject to this run-off, and it 
serves too as the flood-plain when the river is running at its highest. So, the site of the Works can 
sometimes be soft and wet. Flood-records and current measurements are available at DoE stations 
upstream and downstream of the Works, and water levels will be monitored on site. 
 
Civil Construction Works: 
The Civil-works Contractor is CT Construction Ltd [CTC]. Their first task was to provide the access from 
the A536 highway down to the riverside site of the Works. Stone for this has been drawn from 
Bridestone’s Quarry, off Dial Lane, Congleton. 



 
Reference has been made above to the use of “Cellweb” to protect the venerable oak tree.  
 
 
 
 
 
Fig ii: “Cellweb” is a no-dig, cellular confinement 
system, specifically designed for tree-root protection. 

 
The picture here also shows some of the timber “bog 
mats” that have been deployed on the access road 

 
 
 
 
 
 
The cut-and-fill operation for the roadway down to the work-site on the riverbank has had to contend 
with significant flows of water from drainage of the land-above, and large stone has had to be brought 
in to manage these flows. A planned-for 30m length of 600mm diameter corrugated plastic pipe has 
been laid on the floor of the gully to culvert the small stream that runs there beneath the banked 
material of the roadway. And, where necessary, the slopes cut into the hillside have had to be supported 
to ensure their stability. All excavated material will be kept on site.  
 
 
The view from late-September 2020: 
 
The main focus of the project lies in the installation of an Archimedes Screw to utilise the 4.0m height 
difference across the Havannah Weir to generate power – together with all the ancillary structures, 
equipment and cabling that go with that aim. 
 
Derwent Hydro is the Principal Designer for the concept and the hydraulic aspects of the project, and 
Derwent’s schematic drawing below depicts the outline details of the different elements on site. 
Assured CD Services Ltd have been retained by DVCE to carry-out further detailed design for the 
structures, reflecting the proposed methods of construction that they have discussed earlier with the 
Civil-works Contractor, CT Construction Ltd.  
 
 
Once the access track has reached the plateau, and the working area has been secured as a hard-stand 
– through a combination of stone fill and timber “bog mats” – the first task of the Civils Contractor is to 
excavate for the Inlet structure and for the buried feeder-pipe which will direct the flow from the Inlet 
to the Screw, and to complete the installation of these pieces of work. Work will then progress with the 
structural foundations and walls of the Forebay Tank [which sits below the Control Shed], and then on 
to the Screw foundations themselves.  
 
A temporary sheet-pile cofferdam will be formed to allow for safe and dry working at the Inlet, and CTC 
plan to use proprietary Trench-Box shoring during the installation of the feeder-pipe. Any water that 



does enter the works will have to be pumped-out and must be allowed to settle before discharge into 
the river.  
 
The feeder-pipe will be 1500mm in diameter, in HDPE [High density poly-ethylene] under the brand 
name of “Weholite”. The lengths of pipe will be held together by external flexible couplings before 
backfilling but, finally, a technician must crawl inside to make a heat-extruded sealed joint at each point. 
 
The Screw and its containment will sit between permanent sheet-pile walls, which will be cut-off to 
follow the slope of the Screw. CTC are planning to install these piles using a MOVAX hydraulic impact-
type Piling Hammer mounted directly onto a large Excavator machine. Nevertheless, at the lower end 
of the Screw, the outfall foundation will be built inside a closed cofferdam of temporary sheet piles to 
keep-out the river. 
 
All the structures will be formed in reinforced concrete [RC], with mainly steel-mesh reinforcement.  
 

 
 

Fig iii: Plans, elevations and sections of the principal structures and components for the Works 

 
 
Mention has been made earlier that the rockhead at the lower end of the Screw may be at “shallow” 
depth. As noted above, the Screw channel is to be formed as two parallel rows of interlocking sheet-
piles – and the intention is to drive these piles into the ground.  
 



Now that proper access for machinery has been established onto the riverbank, CTC will carry-out an 
exploratory dig close to the location of the bottom end of the Screw to determine just where the 
rockhead lies – and the strength of that material – so that a final decision can be made on the sheet-
piling and the nature of the foundation. This will be done while the active construction operations are 
focused on the Inlet and the feeder pipe. 
 
[A rule-of-thumb for piles acting in cantilever – as (ideally) they are expected to here – is that at least 
half of their length should be anchored in the ground, depending on the degree of any superimposed 
loads on the retained ground. If this cannot be achieved in whole or in part, then there is an alternative 
temporary-works design in the wings that allows for props to be introduced to ensure the alignment and 
stability of the sheets.] 
 
 
The Archimedes Screw is being manufactured for DVCE by Landustrie Sneek BV in Holland, and this will 
be delivered to site when ready, to be offloaded and held near the Contractor’s compound. 
 
However, the Civils Contractor [CTC] will be responsible for carrying the Screw and its containment tube 
down to the riverbank at the right time, and then for lifting them into the prepared channel – all under 
Landustrie’s supervision. The mode-of-carry down to the riverbank and of the lift itself are still to be 
confirmed. [Landustrie will be returning to site at a later stage, during the commissioning of the 
completed Screw-works] 
 
DVCE will be providing the gearbox and generator and the control-panel, which will sit inside the 
Generator/Control Shed – but construction of the block-built, timber-clad building itself sits within the 
Civil-works Contract.  
 
[DVCE will then oversee the full electrical and mechanical installation by their own contractors, and 
connection to the “export cable” – and the final commissioning of the project. 
 
Another DVCE Contractor will install a Boardwalk from Havannah Lane to the site of the Screw, so that 
escorted parties can visit the project when it is up-and-running – for education or private-interest. This 
Boardwalk will also be used for day-to-day monitoring and maintenance] 
 
 
There are some other Civil-works tasks that will fall to CTC towards the end of their contract:  
 
For instance, to ensure that the valley-slope remains stable on the landward-side of the Screw – during 
the Works and afterwards – it is likely that CTC will be installing a Reno Mattress (a flat stone-filled wire-
basket) against the cut-face, but the need and extent of this will be assessed on site. 
 
The silty bank of land that projects into the river just below the outfall will be removed so that smooth 
water-outflow is achieved back into the river – ensuring that there is no loss of hydraulic “head” that 
would affect the efficiency of the Screw.   
 
CTC will place stone at the apron of the outfall spillway, and they will be likely be asked to reinforce the 
riverbanks with “vegetated rip-rap” (stone revetments) to prevent scour near to the inlet and outfall 
structures. 
 



And, finally, all materials on the farmer’s land must be removed from the temporary access track and 
from the Contractor’s compound, and the land must be restored to its former condition so that the 
farmer can continue operate his machines with confidence that they won’t be damaged.  
 
  
       
    
          

       

      


