The Nottingham Flood Protection Scheme

Holme Sluices, which form an integral part of the Nottingham Flood Protection Scheme, were built near the Holme Locks and were officially opened  at 11am, Thursday 5th May, 1955 by HRH The Duke of Edinburgh.

They consist of five 40 ft. wide steel lifting gates, each 16ft 6in deep.

The sluices replaced the old Colwick weir and were designed to maintain a difference in water level of approximately 10ft at low summer flows.

When the flow in the river increases due to rain or melting snow, floats underneath the control house operate the automatic electrical controls and, by means of electric winches on the superstructure, cause the gates to be raised 4” for every  0.5” rise in upstream water level.  The control house is situated just upstream of the sluices on the left bank of the river.  The automatic control ensures that the river levels upstream of the sluices are kept  as low as possible without, of course, lowering the water level below that required for navigation.  As the flow of the river increases, a rise in the upstream water level of 2ft. will correspond to the gates being raised 18ft above the cill.  At this stage a secondary automatic control comes into operation and the sluice gates are lifted a further 6ft. – completely clear of the water level, thereby allowing an unobstructed river flow.  When the river levels begin to fall again the reverse happens.

Water level indicators are installed in the control house to show on dials the river levels both upstream and downstream of the sluices and to record both levels on a recording chart.

The electrical mechanism has two alarm circuits: one to sound an alarm bell if the electricity supply should fail; the other to operate a second alarm bell in the event of any electrical or mechanical failure causing the relative positions of the gate opening and the upstream water level to be ‘out of step’.

The raising or lowering of any of the five sluices can also be carried out by an alternative ‘push button’ control either from the control house or from the superstructure.

In the control house a standby electrical generator is provided in case of a failure in the electrical supply.  As a further safeguard the sluices can be normally operated from the superstructure girders.

The sluices are part of works comprising the Nottingham Flood Protection Scheme which extends for a length of approximately 10 river miles.  The scheme was designed to prevent flooding from the River Trent in the City of Nottingham and the Urban Districts of Beeston, West Bridgford and Carlton and the parishes of Holme Pierrepont and Radcliffe on Trent.

History

The valley of the River Trent has always suffered periodical inundation;   the earliest recorded flood was in the year 1346 when, according to reports,  ‘from midsummer to Christmas the rains fell almost without intermission’.  More than 400 years later the flood of February 1795 is reported to have been ‘the largest flood for perhaps two centuries’.   In more recent times major floods have occurred in October 1852, October 1875, January 1901, December 1910, May 1932, February 1946 and March 1947.

This last flood, which affected most of the country, was caused by extreme frost and snow followed by thaw and rain, conditions similar to those prior to the February 1795 flood.

The peak levels reached by these severe floods at Trent Bridge, Nottingham vary between 79.45 ft and 80.67 ft. above mean sea level at Liverpool, compared with the normal level of 68.0 ft.  The highest was that of 1875 which was 6 ins. higher than the level reached in 1947.  It is significant that at the end of the eighteenth century there was very little urban development on the flood plain, especially on the Nottingham side of the river, and the subsequent urban development, together with the raising of the level of the washlands, has  materially increased the danger of flooding by attempting to restrict the flood waters to the actual river channel.

The major flood of May 1932 occurred within a year of the formation of the River Trent Catchment Board and many properties were flooded within the Nottingham area.  Subsequently, alternative schemes for dealing with the problem were investigated.  The commitments of the Board elsewhere, however, precluded an immediate start on a flood protection scheme for the Nottingham district and the outbreak of war in 1939 postponed any further work on such a scheme.

In February, 1946 another major flood occurred and it was then decided to proceed with the preparation and carrying out of a flood protection scheme.  With the approval of the Ministry of Agriculture and Fisheries arrangements were made for Professor Thijsse to construct a hydraulic model in the Delft Hydraulic Laboratory in Holland to investigate the problem.   At that time facilities did not exist in England for the early construction of such a model.  During the construction of the model a further major flood occurred in March 1947 which was higher than the previous floods of 1932 and 1946 and flooded an area of approximately 6,000 acres including  7,240 factories and houses in the City of Nottingham and the Urban Districts of West Bridgford, Beeston and Carlton on a reach of the river only 10 miles long.

Over thirty different schemes were investigated on the model and it was also proved that the effect of any scheme would not raise the maximum flood levels below Radcliffe viaduct.  After the completion of the the model experiments, there followed negotiations with Local Authorities, British Waterways and certain riparian interests and a final scheme was adopted in 1949.  Later agreement was reached with the National Coal Board as to the leaving of a pillar of coal under the sluices and the adjacent locks for support purposes.

The Board received a Government Grant of 40% of the cost of the Scheme through the Ministry of Agriculture and Fisheries.  British Waterways also contributed as the scheme was of great benefit to navigation in that larger vessels which previously could not pass through Holme Cut could reach Nottingham.

Details of the Flood Protection Scheme
The scheme which was adopted was estimated to cost approximately  £1,100,000.

Beeston to Wilford Power Station

The work consisted mainly of building earthen floodbanks with a short section of concrete floodbank units, and the raising of lock gates and lock walls at Beeston Lock.

Wilford Power Station to Trent Bridge
This section was the one where most difficulties were experienced in obtaining agreement with the various interested authorities.  A scheme to include two dry by-pass channels across the river bends at Wilford and the suspension bridge for use in flood times only, in addition to the existing river channel, was hydraulically preferable but owing to the unavoidable interference with the War Memorial Gardens and other properties it was eventually decided to carry out a river widening scheme together with the construction of the necessary flood defences.

This included the demolition and reconstruction of 4,600 FT. of existing concrete stepped embankment, the setting back of Victoria Embankment Road for a length of 1,700 ft., piling work and the provision of new flood arches at the suspension bridge and also flood embankments and flood walls.

Trent Bridge to Radcliffe Viaduct
The main work on this section was the Holme Sluices which replaced the abandoned Colwick Weir.

The requirements of navigation required a step of 10 ft. in water level at Holme Lower Locks during periods of low water flow.

The other major item was the straightening of the river channel near Colwick Weir to cut out the tortuous loops of the River Trent which wound for a distance of 2,500 yds.  between Holme Lower Lock and Holme Upper Lock, and to widen the navigation cut between the two locks from 80 ft. to  300 ft.  to form a straight channel of only 700  yds.   in length.

This item was specially authorised by Parliament in the Trent River Board Act, 1951.

In the March 1947 flood there was a difference of 4 ft. 4 ins.  in flood level between the two locks which would be reduced to  1 ft. 9 ins.  after the new facility was installed.

A house for the sluice attendant was provided together with separate accommodation for an additional attendant.  In the event of a major flood occurring it was felt advisable to switch off the “automatic operation” and work by “push button control” and lower the water level below the normal retention level to assist drainage from subsidiary water courses and storm water outfalls before the peak of the main flood reached Nottingham.

The house was raised above flood level but the access road remained low due to washland requirements.  It was considered unnecessary to have road access during a flood provided the sluices were attended.
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