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▪ 11-15,000 Years Ago
▪ Lake Humber

▪ glacial lake formed by a 
blockage across the 
Humber Gap. 

▪ Post Ice age
▪ The river Humber and 

its tributaries

▪ Incised valleys to 
depths of 25m below 
sea level 

▪ At end of glaciation 

c.13,000 BC Land 
covered by clays and 
sands left by glacier 
melt waters. 

▪ As ice caps melted so 
sea level rose flooded 
incised valleys silting 
them up Forest 
inundated which over 
centuries have turned 
to peat.



▪ Neolithic Period 4,000-2,000 BC 

▪ Man began to cultivate the land. 

▪ Evidenced by stone and flint axe heads found near Crowle and around the Isle 

▪ A Neolithic wooden trackway was found under peat on Hatfield Moor in 2004 

▪ Bronze Age 2,000-600 BC 

▪ Metal artefacts discovered at Low Burnham and Keadby 

▪ A Bronze Age wooden trackway found under peat on Thorne Moors in 1972 



▪ River Trent

▪ E. Boundary. 

▪ River Aire/River Ouse 

▪ Northern Boundary 

▪ River Idle 

▪ Source: confluence of the 
River Maun and River 
Meden, near Markham Moor. 

▪ Flows north through Retford
and Bawtry before entering 
the River Trent at Stockwith
near Misterton.

▪ River Don 

▪ Rises in the Pennines and 
flows for 112 km (70 miles) 
eastwards, through the Don 
Valley, 

▪ Flows through Penistone, 
Sheffield, Rotherham, 
Mexborough, Conisbrough, 
Doncaster and Stainforth. 

▪ It originally joined the Trent, 
but (re-engineered by now 
joins the River Ouse at 
Goole. 

▪ River Torne 

▪ Rises neat Tickhill

▪ Flows through New 
Rossington, Auckley, Wroot, 

▪ Originally into the Idle at 
Tunnel Pits. 
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▪ Bycarrsdike

▪ Turnbridgedike
▪ Abraham de la Pryme reported that 2/3 coins of Emperor Vespasian 

were found constructing the Dutch River.

▪ Romano-British Settlement at Sandtoft excavated during 
construction of M180.

▪ Geological evidence 
▪ Rivers not incised 

▪ Bycarrsdike, mentioned in Domesday Book 

▪ Turnbridgedike, existed 1344. 

▪ Built for navigation 
▪ Appear to have been constructed to improve communications 

between Lincolns and York.

▪ Avoid tides and Aegir. 

▪ Not ideal location for drainage. 

▪ Importance of Bawtry as a port





▪ 1327
▪ Ralph de Willoughby, William Basset, William de 

Skipworth, Illard de Usflete, Robert de Haldenby, 
John de Lasingcroft, and John de Flete of Bulwiche
constituted as commissioners to view and repair 
the banks of the Rivers Trent and Don within the 
hundred of Crowle

▪ 1331 
▪ de Warenne given right to 'approve' wastes in 

Thorne and Hatfield 

▪ 1344 
▪ 16ft wide channel dug from Crulleflete Hill unto 

Denwmyn (mouth of the Meredyke) possibly 
Pauper's Drain. On the 1638 Manorial plan this is 
called Mar Dyke, which means boundary ditch. • 
Meredyke – between Crowle and Luddington
possibly created at this time as well.

▪ 1400 
▪ Abbott of Selby instructed by the King: 

▪ “to contribute to the upkeep of dykes, sewers and 
drainage. To ensure the river Don was dug to a 
breadth of 16 feet and one grain of barley nor was 
the river to be obstructed by bridges, weirs and 
other things so that the said breadth is not kept 
whereby the passing of ships is impeded.” 

▪ 1413 
▪ Abbott of Selby “did cause a strong sluse of wood 

to be made upon the River of Trent, at the head of a 
certain sewer, called Mare-dyke, of a sufficient 
height and breadth for the defence of tides coming 
from the sea and likewise from the fresh waters 
descending from the west part of the before 
specified sluice to the said sewer, into the said 
River of Trent and thence into the Humber.”





















▪ Much of the common land lay under water in 
Winter from Martinmas (11 Nov) till May Day 
▪ “Thick fatt water” enriched land

▪ Natural warping 

▪ There were still much common land that 
remained dry in winter 
▪ Epworth & Westwood kept 12,000 cattle over 

winter 

▪ Crowle had 400 acres of “good and drye pasture” 
in winter and would be able to keep a great 
number of great Cattell and shepe going in their 
fennes and Common in Wynter season.” 

▪ A shortage of pasture in the southern part of 
Axholme in the late 16th Century led to a dispute 
between the islanders and their neighbours in 
Nottinghamshire. 

▪ Fowling and fishing rights were valuable
▪ Copyholders' fishing rights in Crowle valued at 

£300/year in 1650 

▪ Not surprising then that the drainage proposed 
by Charles 1st and Vermuyden was opposed by 
the locals 

▪ Dugdale in his “History of Imbanking and 
Draining”, 1662, 
▪ deplored the opposition seeing the islanders as 

obstinate, ignorant peasantry clinging to a 
miserable life because they were incapable of 
grasping the superior benefits of drainage. 

▪ Joan Thirsk suggests that Vermuyden's drainage 
did not create an agricultural economy where 
none existed but substituted an arable 
economy for a pastoral economy. 



▪ Principal produce; 
▪ Meat 

▪ Dairy produce 

▪ Leather 

▪ Barley, Wheat 

▪ Peas 

▪ Hemp & Flax 

▪ Sack and canvas industry already underway 

▪ Demand for these items in 16th Century 
England 

▪ Small farms of no more than 4 or 5 acres 

▪ The high ground in the area was renowned 
for its fertility 
▪ Leland “meatly high ground, fertile of 

pasture and corne” 

▪ Evidence that arable land was unusually 
fertile. Crowle & Eastoft rotations did not 
include fallow years 

▪ Commons 
▪ Peat 

▪ Wood for fuel 

▪ Hay 

▪ Fish & Fowl 

▪ Crowle common capacity so great that they 
took in extra stock during the summer. The 
profit of about 40/- put to the use of the town.







• The Crown owned large areas of land in Hatfield 
Chase

• King James saw the benefits for improvement and 
asked landowners to report on potential to improve

• In July 1622 they report that they did not believe it 
possible to drain and improve the area.

• In 1624 the King asked Vermuyden to examine the 
matter

• Vermuyden willing to take on the task but in March 
1625 King James died





▪ 24 May 1626

▪ Agreement between Charles 1 and Cornelius Vermuyden

▪ Lands concerned were;

▪ Hatfield Chase & Ditch Marsh

▪ Manors of Wroot, Finningley and the Isle of Axholme

▪ Divers other lands

▪ The manor of East Greenwich

▪ To make fit for tillage or pasture and forever maintain fit 
for tillage or pasture

▪ In return Vermuyden to receive 1/3rd of land

▪ 1/3rd remain with the Crown and 1/3rd with the 
commoners.

▪ On completion of works a corporation to be formed to 
ensure maintenance



▪ Born: Sint Maartensdijk, 1595

▪ Died: London, 11 October 1677

▪ 1621-1623

▪ Sea wall at Dagenham

▪ Reclamation of Canvey 
Island

▪ Knighted 1629

▪ Became British Citizen 1633

▪ After Hatfield Chase went on to 
'The Great Fen‘

▪ Lead mine in Wirksworth.

▪ Vermuyden's 'General Rule of 
Drayning‘ - 1642

▪ " There is in use a general 
rule of Drayning and 
gaining of drowned lands, 
which is by imbanking all 
the rivers on each side, and 
by leading away the 
downfall by draynes and 
sluices ; and this is the 
ordinary way of draining, as 
is usual in all such cases.”

▪ Also to maintain land as 
receptacles for sudden 
downfalls of water.



▪ River Idle diverted at 
Idlestop to flow along 
Bykersdike

▪ Divert eastern arm of 
River Don up the 
Turnbridgedyke

▪ Ashfield  Barrier bank

▪ Bank built on south 
bank of River Don

▪ Navigable Sluice in 
Ashfield Bank

▪ Barrier bank on East 
Side of River Don, 
Dikesmarsh Bank

▪ Barrier bank on north 
bank of Idle from 
Idlestop to Stockwith

▪ New Idle – Idlestop to 
Dirtness then to 
Althorpe

▪ Collected surface 
water 

▪ Drain from Thorne to 
Althorpe

▪ And River Torne.....









▪ Drainage of Haxey, Epworth & Belton.

▪ Drained into a main drain (Monkham Drain & Snow 
Sewer) for Haxey Carrs running to an outfall sluice on 
the Trent at Owston.

▪ Court of sewers for the level of Hatfield Chase

▪ Appointed 1629.

▪ Commissioners of Sewers empowered to hold court, 
oversee all issues relating to waterworks and drainage.

▪ Assessed and collected scots, employed engineers,

▪ John Liens one of its members

▪ Vermuyden Knighted by King Charles on 6th

January 1629



▪ Accepted wisdom is that 
Vermuyden constructed new 
River Torne more or less in its 
current location but it is not 
shown on 1639 Aerlebout Map.

▪ 1633 Map
▪ Annotation indicates that Torne 

was originally diverted around 
Hatfield Moor to join New Idle near 
Sandtoft

▪ At some time the New Torne 
was constructed.

▪ Not in its current location but 
near by

▪ For a great part of its length, 
through Westgate, it followed 
what is now the folly drain

▪ The New Torne crossed the 
Idle at Tunnelpits











▪ Navigable Sluice constructed at Misterton Soss (or 
Sass)

▪ 60ft long x 18ft wide

▪ Built by John Liens, Vermuyden's Nephew

▪ 1628 

▪ Severe flooding in Sykehouses and Fishlake

▪ May 1630 – Inhabitants of Fishlake and Sykehouses paid 
Vermuyden £200 and he was compelled to restore 
ancient river banks

▪ Sluice constructed at Turnbridge in 1629

▪ A large outfall sluice built alongside with 17 openings 
each 6ft wide and 8ft high

▪ Completed by end of 1630

▪ Engineer - Hugo Spiering

▪ August 1630

▪ Lord Wentworth and Lord Darcy compelled 
participants to build new drain to ouse.

▪ Dutch River & sluice

▪ Originally 2 drains

▪ Sluice washed away

▪ New sluice 1651

▪ Only used for drainage as navigation continued 
through to the Aire at Turnbridge.

▪ Navigation

▪ Vermuyden sasses 

▪ Turnbridge 18'x60‘ 

▪ Thorne 16'x50‘

▪ Stockwith is like that at Turnbridge

▪ Boats

▪ Route to Sandtoft

▪ Boating Dyke

▪ Peat Transport
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Mr. Wharton's Mapp bought of

Mr Henry Moore of Hatfield.

Proved in two Causes in the Exchequer
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▪ Used until about 1805 for transporting turf from the moors to 
the River Don.

▪ Evidence given in Thorne 1817



▪ Much argument over land rights centering on the Mowbray Award.

▪ One legal case was settled by a decree dated 20 February 1692/3.

▪ Divided certain pieces of land between the Participants and the 
petitioners.

▪ These 'Decreed Lands' were granted to trustees for the Participants.

▪ The rents and profits of these properties were applied to the 
maintenance of the drainage works, and helped to reduce the scots 
charged on the Participants' Scotted Lands.

▪Civil War

▪ 1643 – Sluices destroyed on Snow Sewer

▪ 1645 – orders issued to restore Axholme drainage.



▪ From 1719 very little done to improve drainage.

▪ Most work was maintenance

▪ 1763

▪ River Idle and Torne broke their banks



▪ Regarded as founder of Civil Engineering

▪ FRS

▪ 1759 Eddystone Lighthouse

▪ Calder & Hebble

▪ Forth & Clyde Canal

▪ Harbours, fen drainage, steam engines, industrial water 
mills.



▪ Smeaton had been working in Potteric Carr

▪ Adlingfleet Drain
▪ Report 1764

▪ 2 Options

▪ Act obtained 1767

▪ John Grundy appointed Engineer

▪ Main works completed 1769 29km 
drains completed 1772

▪ Misterton Sas and Snow Sewer
▪ 14th August 1764

▪ Recommended an additional sluice or 
weir at the Sass to allow greater volumes 
of flood water

▪ Recommended deepening of Ferry 
Sluice and deepening of drain



▪ Thomas Tofield September 1773

▪ Proposed diverting the Torne into the 
Don near Thorne.

▪ Thomas Yeoman Report 1774

▪ Proposed a new cut to an outfall 4 
miles North of Althorpe.

▪ John Smeaton Report Sept 7th 1776

▪ Recommended new outfall at Waterton.

▪ Phased work started summer 1776 and 
completed

▪ Matthias Scott – Surveyor of works for 
Hatfield Chase

▪ Proposed to take Northern Drain to a 
new outfall at Keadby

▪ Act of Parliament March 1783















▪ Engineers – Jessop & Hodkinson. John Dyson, 

resident Engineer.

▪ Completed in 1803

▪ £20k of drainage works

▪ New Idle River running parallel with Idle Drain

▪ Foster
▪ Snow Sewer into New Idle

▪ Torne into North River

▪ New drain from Pilfrey to Keadby

▪ North Drain to Althorpe

▪ Folly Drain follow old idle and discharge at 
Derrythorpe

▪ New Ferry Drain parallel to Snow Sewer to Owston
Ferry



▪ Crowle Enclosures 1813

▪ Allowed compulsory warping to improve 
lands

▪ 1816 amendment giving full powers to warp 
land in Pilfrey, Rainsbutt in addition to Crowle
and Luddington

▪ Empowered to make drains at Keadby and 
Amcotts

▪ 2000 acres warped

▪ 1812 Thackray employed to take levels of 
drains

▪ 1813 John Rennie
▪ Recommended outfall at Waterton

▪ Est cost £81k

▪ 'High land' water to be separated from 'low 
land' water.

▪ Thackray works 
▪ New Idle passed under River Torne and run 

parallel to Keadby 

▪ River Torne discharged by both Sluices at 
Althorpe

▪ High land waters separated from low land 
water – new drains





▪ Canals & Waterways

▪ Lancaster Canal

▪ Kennet & Avon Canal

▪ Bell Rock Lighthouse

▪ Leith Docks

▪ Sheerness Dockyard

▪ Buried in St Paul's Cathedral











▪ Flood water in the Trent prevented sluice 
doors being opened for several weeks.

▪ Snow sewer sluices not opened for 5 weeks.

▪ Keadby sluices only opened for two hours at 
a time

▪ Low land flooded and crops lost

▪ Committee appointed to consider best 
methods to improve drainage

▪ Recommended ambitious scheme of new 
wide river from Dirtness to Trent Falls –
outfall 4 feet below Keadby.

▪ Also to be used for navigation & warping

▪ 1830 Act authorised

▪ fell through lack of cooperation by the 
landowners who objected to the great 
expense

▪ Estates in Marshland were particularly 
against it

▪ 1830 George Leather Jr reported on three 
occasions

▪ Recommended outfall at at Trent Falls – start 
at New Idle drain, Thorne Moor and follow a 
straightened version of the old river Don.

▪ Advised that use of pumping engines was 
not necessary but that if they were to be 
used then one should be placed in the south 
of the area.



▪ 1828 
▪ 40hp on Mother Drain near 

Misterton Soss

▪ 1831
▪ Hirst Priory

▪ 1837 
▪ Butterwick South Moor •

▪ 1839 
▪ 2nd steam engine installed on 

mother drain 

▪ 1846
▪ Rush Carr

▪ 1854 
▪ Act of Parliament for warping 

using Snow Sewer and Ferry 
Drain

▪ 1858 
▪ Bull Hassocks 

▪ 1862 
▪ Corporation Formed 

▪ Pumping Station at Dirtness
Bridge 

▪ 1867 
▪ Dirtness

▪ James Watt Engine

▪ Replaced by electric dc engine 
in 1928 

▪ 1910 
▪ Owston Ferry

▪ 1964 Diesel

▪ 1930 
▪ Land Drainage Act

▪ Keadby Pumping Station

▪ 6 crossley diesel engines 
420bhp

▪ Althorpe & Derrythorpe
discharges discontinued

▪ 1945 
▪ Keadby also pumped N

▪ North & South Soak Drains 

▪ Pumping Stations
▪ New Zealand

▪ Medge Hall

▪ Wikewell

▪ Candy Farm 

▪ Goodcop 1939

▪ 1962 
▪ New Idle/Torne intersection 

▪ 1970 
▪ Greenholme

▪ 1981 
▪ West Stockwith on 

Idle/Bicarsdike







▪ Leeds Intelligencer - Thursday 10 
March 1831

▪ The engine was not new when 
purchased, having been 
constructed for marine purposes. It 
is a side lever engine of 40 horse 
power nominal, equivalent to 70 
water horse power. The scoop 
wheel is 30 feet diameter and 2 feet 
11.5 inches wide, and works at a 
rate of 4.5 revolutions per minute 
with an average lift of 5 feet.

▪ The Drainage of Fens and Low 
Lands: By Gravitation and Steam 
Power

▪ By William Henry Wheeler



15 Dec 1863

Land that formerly had the Hirst

Priory Pumping Engines sold back 

to James Lister esq.



▪ Removal of Hirst Priory pumping engine to near Wroot



Drainage of the South Levels of 

Hatfield Chace.

“Since the year 1813, various schemes have been projected”..

“Up to the present time, all attempts at drainage have failed; and on no 

occasion have the proprietors and occupiers suffered so much, or the land 

been so seriously flooded, as was the case from last August until 

Michaelmas.” 

“Prior to 1832, Mr. Leather's views were published in favour of a drainage 

without the aid of steam power. “ …”however, steam was resorted to, and the 

gigantic engine for the purpose was fixed at Hirst Priory, near Crowle. Time 

has now proved that this scheme has been a failure.“

“The arduous task of the removal of the engine is now progressing along the 

new Idle drain, via Tunnel Pit, and some thousand tons of solid masonry, 

hitherto fixed at Hirst Priory, have reached the spot where the works are 

being erected. We regret to hear that on the stormy night of 1st inst., two 

vessels, heavily laden with stone work, sank near to Tunnel Pit; some 

difficulty and expense have, of course, occurred in raising the cargoes.”























▪ 1938

▪ River Trent Catchment Board build new 
Sluice at West Stockwith 

▪ 1963

▪ Misterton Soss Sluice abandoned 

▪ 1981

▪ Second sluice and pumping station built









▪ 2 Major Pumping Stations

▪ Keadby 

▪ West Stockwith

▪ 14 inland pumping stations owned by the Environment Agency

▪ Over 40 further pumps owned & operated by either IDBs or privately

▪ Some pumping stations funded by the Coal Authority – Mining Subsidence

▪ 90km of flood defence embankments 

▪ 1km of floodwall



▪ Manuscripts & Special Collections, 
University of Nottingham

▪ Lincoln Archives

▪ Doncaster Archives

▪ West Yorkshire Archive Services

▪ British Library

▪ National Archives, Kew

▪ Martin Taylor

▪ Stephen Garner

▪ Environment Agency

▪ Geoff Heald, JBA Consulting (Engineer, 
Hatfield Chase IDB)

▪ Crowle & Ealand Heritage Society

▪ Crowle Library







The Drainage of Fens and Low Lands: By Gravitation 

and Steam Power

By William Henry Wheeler

1888


