
                                      

 

 

 

Idle Washland SSSI Unit 1 Hydrological 
Review 

SWCM Report 

 
 
March 2021



  NWT/EA 

  Idle Washland Unit 1 Hydrological Review 

 

Soil, Water and Catchment Management 
East Lynne 
Retford Road 
Walesby 
Newark 
Nottinghamshire 
NG22 9PE 
 
Tel: 01623 860117 
Email: JHillman@SWCM.org.uk 
www.SWCM.org 

 
Copyright 
©2021 This Report is the copyright of SWCM .  Any unauthorised reproduction or usage 
by any person other than the addressee is strictly prohibited. 

 

 
 



  NWT/EA 

  Idle Washland Unit 1 Hydrological Review 

Soil Water and Catchment Management Report                                                                                                        
 3 

Contents 

1 Introduction .......................................................................... 5 

2 Methods ................................................................................ 8 

2.1 Desk review ...................................................................................................... 8 

2.2 Site visits .......................................................................................................... 8 

3 Results .................................................................................. 9 

3.1 Overview .......................................................................................................... 9 

3.2 Geology ............................................................................................................ 9 

3.3 Soils ............................................................................................................... 10 

3.3.1 Soil profiles ..................................................................................................................... 10 
3.3.2 Surface clay layer ........................................................................................................... 11 

3.4 Weather and climate ....................................................................................... 11 

3.4.1 Climate change .............................................................................................................. 11 

3.5 Abstraction ..................................................................................................... 12 

3.6 History ............................................................................................................ 12 

3.7 West Stockwith PS and Bawtry water levels ................................................... 13 

3.8 IDB ................................................................................................................. 13 

3.9 Unit 1 historical mapping; 1850-1950 .............................................................. 14 

3.9.1 Viaduct compartment ..................................................................................................... 14 

3.10 Hydrological functioning .................................................................................. 14 

3.11 Rainfall and weather, 1998-2020 .................................................................... 15 

3.11.1 Rainfall 2009-2012 ......................................................................................................... 15 
3.11.2 Rainfall 2019-2020 ......................................................................................................... 15 

3.12 Mattersley discharge ....................................................................................... 15 

3.13 Bawtry river and groundwater level monitoring ............................................... 15 

3.13.1 Unit 1 – shallow groundwater level ................................................................................ 16 

3.14 Halcrow hydraulic modelling, 2009 ................................................................. 17 

3.15 Silt and bathymetry ......................................................................................... 17 

3.15.1 2009 Silt survey .............................................................................................................. 17 
3.15.2 2020 Silt survey .............................................................................................................. 17 

3.16 Topographic survey ........................................................................................ 19 

3.16.1 Mining settlement ........................................................................................................... 19 

3.17 Management ................................................................................................... 20 

3.17.1 Main channel .................................................................................................................. 20 
3.17.2 Unit 1 .............................................................................................................................. 20 

3.18 Existing structures .......................................................................................... 20 

3.18.1 Austerfield piling ............................................................................................................. 20 
3.18.2 Banks ............................................................................................................................. 20 

3.19 Bawtry Viaduct compartment .......................................................................... 21 



  NWT/EA 

  Idle Washland Unit 1 Hydrological Review 

Soil Water and Catchment Management Report                                                                                                        
 4 

3.20 Newington quarry and wetland restoration ...................................................... 21 

4 Summary and recommendations ...................................... 36 

4.1 River levels ..................................................................................................... 36 

4.2 Subsidence ..................................................................................................... 36 

4.3 Unit 1 levels and structures ............................................................................. 36 

4.3.1 Bawtry Viaduct compartment ......................................................................................... 37 

4.4 Recommendations .......................................................................................... 37 

4.4.1 Topographic survey ........................................................................................................ 37 
4.4.2 Monitoring ...................................................................................................................... 37 
4.4.3 Soil profiles ..................................................................................................................... 37 
4.4.4 Hydrological data ........................................................................................................... 38 
4.4.5 Structures ....................................................................................................................... 38 
4.4.6 Targeted desilting ........................................................................................................... 38 

4.5 West Stockwith ............................................................................................... 38 

4.6 IDB Newington ................................................................................................ 39 

4.7 Abstraction ..................................................................................................... 39 

References ..................................................................................... 40 

Appendices .................................................................................... 41 

Appendix 1: Conceptual diagram ................................................ 42 

Appendix 2: Soil profiles .............................................................. 43 

Appendix 3: Topographic Survey ................................................ 44 

Appendix 4: Bathymetry (2020, 2011) .......................................... 45 

Appendix 5: Coal Authority Mining Report and correspondence
 ............................................................................................. 46 

 

  

 



  NWT/EA 

  Idle Washland Unit 1 Hydrological Review 

Soil Water and Catchment Management Report                                                                                                        
 5 

1 Introduction 

The River Idle Washland SSSI consists of four sites in the river corridor from Bawtry Bridge to West 
Stockwith in North Nottinghamshire. The sites run along several river reaches over a total length of 
17km (Figure 1.1) and were first designated in 1972 in recognition of nationally important numbers 
of wintering and passage wildfowl and waders.  

The main habitats of all SSSI Units area floodplain grazing marsh, which includes areas of dry and 
wet grassland, open water, swamp and fen.  These habitats were once extensive along the lower 
Idle Valley, but became fragmented due to post war drainage schemes, primarily for agriculture, 
cumulating in the construction of the West Stockwith Pumping Station in the early 1980’s. The recent 
history and subsequent decline in habitat is well documented by Cornish, (2011) and summarised in 
the Water Level Management Plan (EA, 2019).  

Natural England is responsible for monitoring the condition of SSSIs, at least once every six years, 
using a set of common standards. The four SSSI units were assessed in August 2010 and most 
recently in July 2014. The table below shows the changes in unit condition: 

 
Table 1.1 River Idle Washland SSSI Unit condition summary 

 

 

In terms of causes for the unfavourable condition, the WLMP considered: 

“The key to improvement in the condition of the habitats is regular inundation and standing 
water through the winter and a high-water table in the superficial deposits throughout the 
year. These conditions are not maintained under the current management system. High 
spring and summer water tables and shallow flooding historically maintained the habitat. A 
complex combination of the impacts of the River Idle Improvement Scheme, land 
management and water abstractions have been suggested as causes of the unfavourable 
condition of the SSSI.” EA (2019). 

 

Although the overriding factor in the unfavourable condition of the SSSI has historically been low 
water levels, in recent decades a gradual trend of excessive wetness has been identified with 
floodwaters very slow, or unable, to recede. This has cumulated in standing water over Unit 1 since 
flooding occurred in 2019.  

Unit 1 is an area of 50.91 ha from Bawtry to Newington (Figure 1.2). In 2019, Nottinghamshire Wildlife 
Trust (NWT) contacted SWCM to prepare a quote to evaluate the functioning of any hydrological 
structures on the site. Although this work was not commissioned, the continued flooding of the site 
throughout 2020 prompted a high-level review of the hydrological functioning of Unit 1 over the winter 
of 2020-2021. 

The purpose of this high-level review was to critically examine the hydrological relationship between 
the River Idle and its floodplain specifically in relation to Idle Washlands Unit 1.  The work includes 
a qualitative and quantitative review of potential recent changes in wetness specifically in relation to 
SSSI targets. Finally, the report offers recommendations with regards to existing structures and 
drainage as well as future site management, where appropriate.
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Figure 1.1 Lower River Idle, Bawtry to West Stockwith showing Idle Washlands SSSI Units 1 to 4 
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Figure 1.2 Unit 1 Idle Washlands SSSI 
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2 Methods 

The main purpose of the study was a high-level review of previous work in relation to current 
understanding of the River Idle Washlands Unit 1 SSSI (hereafter called Unit 1 in this report). A desk 
review of all relevant information was first conducted, followed by site visits during winter 2020-2021. 

 

2.1 Desk review 

For a hydrological review, it is important to characterise the catchment, weather and climate in 
addition to the site itself, and thus the physical characteristics of the surrounding landscape 
(including the soils, geology and land-use) were described. 

The desk study also collated and summarised material on the previous hydrological features, looking 
for any remnants in the landscape and relevance to current management of the site. 

A wide range of information was consulted and the following is a non-exhaustive list: 

 

• Ordnance Survey (OS) plans 1880’s onwards; derived and historical maps 

• Historical (pre-OS) maps and plans 

• British Geological Survey (BGS) 

• Soil Survey of England and Wales 

• UK INSPIRE data; including LIDAR DTM 

• Met Office rainfall and climate data 

• Centre for Ecology and Hydrology weather and climate data 

• Environment Agency river level and discharge data 

 

In addition, both Nottinghamshire Wildlife Trust (NWT) and the Environment Agency (EA) provided 
relevant reports (under the Freedom of Information Act), as referenced throughout.   

 

2.2 Site visits 

Site visits were conducted over winter 2020-2021.  The visits were intended to provide supporting 
observations to the hydrological assessments made by Halcrow Consulting in 2009.  Visits were 
made on 11th November and 17th December 2020, 23rd January 2021 and 5th March 2021.   
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3 Results 

3.1 Overview 

Unit 1 is a low-lying floodplain of the River Idle situated between Bawtry Bridge and Slayne’s Lane 
(Figure 1.2). The elevation of the site is generally between 2m AOD and 4m AOD. 

The low-lying nature of this area, and regular inundation from the river, makes small changes in 
topography important.  

Historically, the floodplain was inundated at regular intervals to form deep fen peat. However, a long 
history of drainage and channel modification has created an artificial hydrology dependent on 
intensive management. 

 

3.2 Geology 

The solid geology, reviewed for the adjacent Newington Quarry (Brown & Leak, 2015), comprises a 
sequence of sedimentary strata which dip uniformly and at a low angle to the east. Sandstone of the 
Triassic Sherwood Sandstone Group is present beneath the site and is in turn underlain by a 
Permian sedimentary sequence (Table 3.1). 

In a review of BGS held data, Brown & Leak, (2015) report the Sherwood Sandstone to be 
approximately 280 m thick below the site. The sandstone is generally pink or brown, commonly 
cross-bedded, fine to coarse-grained and locally micaceous. Thin mudstone bands are encountered 
within the sequence. The sandstone is frequently friable and near the surface, within the weathered 
zone, may be unconsolidated. The closest Permian formations outcrop 6.5 km to the west of the site 
and comprise mudstones of the Roxby Formation overlying the Brotherton Formation. Mercia 
Mudstone outcrops approximately 3 km to the east of the site, the boundary of the outcrop running 
north - south. 

 

Table 3.1 Geological sequence around Unit 1 

 

(Source: Brown & Leak, 2015) 
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The majority of Unit 1 is underlain by superficial deposits of peat, flanked by river terrace deposits 
of sand and gravel (Figure 3.1)  

 

3.3 Soils 

Soil types were mapped by the Soil Survey of England and Wales in the 1980’s (Ragg, et al. 1984) 
and shown in Figure 3.2. 

Unit 1 is mapped as Altcar 2 Association. These soils are deep peat which extend along the Idle 
Valley from Hayton to Misson. There is a wide variation in peat thickness, degree of peat 
decomposition, mineral substrate texture and acidity. However, the area around nearby Misson is 
mapped as having some of the deepest peats of this series (this is important, and referred to again 
below). The deepest peats in the Middle Idle Valley near Misson were mapped as being strongly 
acidic.  

Historically, Altcar 2 soils suffer severe waterlogging (Wetness Class IV or V), but where drainage is 
improved by pumping the soils are capable of continuous arable cropping. This usually results in 
gradual wastage by peat oxidation and resultant shallower soils.  

To the north and south of Unit 1 are lighter Blackwood soils. These soils comprise deep permeable 
sandy and coarse-loamy soils. There are also Newport 1 soils immediately downstream, being ell-
drained medium sandy soils formed in glaciofluvial and river terrace deposits. 

While the soil surveys conducted by Ragg, et al. (1984) are likely to be generally correct, it should 
be noted that these surveys were conducted in the early 1980’s. The intervening forty years has 
seen intensive drainage in addition to extreme events (flood and drought). This is discussed further 
throughout Section 3. 

 

3.3.1 Soil profiles 

Various soil cores have been extracted from boreholes in Unit 1, most recently by Halcrow, (2009), 
but also by ELP, (2004) and Norwest Holst, (2006). However, the dipwells/boreholes for the EA 
boreholes in 1997 apparently did not include logs.  

The various profiles/logs from Unit 1 were for different reasons and used differing methods. 
Therefore, data do not allow accurate assessment of the types of peat present.  There were also 
potential issues with differences between levels of ELP (2004) and later boreholes. The reasons for 
this were ascribed to the ELP logs using an earlier (1997) survey as a datum which might have 
contained ‘an error’, but, as described in this report, could be associated with subsequent 
subsidence. 

The logs generally describe fen peat underlying clay, with peat described as: 

• Earthy Peat 

• Raw/Fibric Peat 

• Woody peat 

The characteristics and condition of the peat were not fully assessed, yet this is of importance 
concerning both potential oxidation (and therefore subsidence) and hydraulic characteristics (i.e. 
drainage characteristics and hydraulic conductivity). At the time of sampling, peat was generally 
recorded below groundwater level and was between 0.6 and 1.9m thick.  

The northern boundary of Unit 1 is slightly higher than other areas of the site (around 4m AOD), and 
borehole logs of this zone reported sand deposits, thereby confirming River Terrace Deposits 
identified on geological maps. 
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3.3.2 Surface clay layer 

An important finding of the core analysis was the presence of 0.04m to 0.62m thick alluvial clay (‘A’ 
horizon).  The surface clay layer extends across a significant area along the lower lying land seen 
from the Austerfield Road. Most of this area has been permanently underwater since 2019, and it is 
very likely that the surface horizon comprises to silty-clay flood deposits which have accumulated 
gradually over several decades. 

The Interpretation above is supported by analysis of the logs in the appendices. They show that 
there was less surface clay along raised areas of the site (before progression to River Terrace 
Deposits) around the bowl adjacent to Hagg Lane, where there is more peat at the soil surface. 

 

3.4 Weather and climate 

Climate and rainfall statistics for nearby Finningley (1981-2010) are shown in Table 3.2.  

In relation to this work, the most important statistic is average annual rainfall (574.5 mm).  

  
T able 3.2 Summary weather statistics for Finningley (1981-2010)  

Max temp 
(°C) 

Min temp 
(°C) 

Days of air 
frost 
(days) 

Sunshine 
(hours) 

Rainfall 
(mm) 

Days of 
rainfall 
≥1 mm 
(days) 

Jan 7.3 1 10.9 59.1 44.4 9.9 

Feb 7.8 1 11.1 77.4 32.2 7.7 

Mar 10.5 2.6 6.2 108.7 37.3 9.2 

April 13 4.1 3.1 148 47.2 8.8 

May 16.4 6.7 0.4 189.5 43.4 8.8 

June 19.5 9.9 0.1 174.6 63 8.8 

July 21.9 11.9 0 190.6 49.5 8.6 

Aug 21.7 11.5 0 178.2 52.4 9 

Sept 18.7 9.6 0 135.2 52 7.5 

Oct 14.3 6.8 1.3 101.5 53.8 9.6 

Nov 10.1 3.6 5.2 64.4 50.5 10.1 

Dec 7.4 1.3 10.6 50.5 48.8 11 

Annual 14.1 5.9 48.8 1477.5 574.5 109.2 

 

3.4.1 Climate change 

Although not part of this project or brief, it is important to highlight the potential impacts of climate 
change on the management of Unit 1.  

The projected climate change impacts on rainfall and river flow for the Midlands Region by the 2050s 
are for: 

• rainfall to decrease by 34% in the summer but increase by 29% in the winter 

• low river flows to be 65% lower but peak river flows to be 30% higher 
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(Environment Agency, 2019) 

The statements on potential climate change impacts (above) may be challenging for the 
management of waterbodies such as Unit 1.  It is suggested that any measures to improve flexibility 
in the system will be beneficial.  Contingency options, such as adjustable control structures to 
maintain high water levels near the SSSI could mitigate impacts of drier summers.  Conversely, 
improved connectivity and one-way sluices could enable excessive water to be drained in the period 
immediately after excessive winter rainfall. 

 

3.5 Abstraction 

The underlying Sherwood Sandstone is classed as a Principal Aquifer and is a major resource for 
public water supply abstraction. The nearest Public Water Supply abstraction is approximately 650m 
away at Austerfield and Highfield Lane. 

In a review of the hydrogeology around Newington, Brown and Leake, (2015) concluded that 
groundwater levels in the Sherwood Sandstone had been lowered by around 2m due to the 
Austerfield abstraction, and that the groundwater gradient is to the northwest as a result. 

It is beyond the scope of this study to investigate the potential impact of groundwater abstraction on 
the shallow groundwater under Unit 1, but it is recommended that this is reviewed. 

 

3.6 History 

As part of the Humberhead Levels, the lower Idle catchment has a long history of drainage, dating 
to Roman times. The wider history has been explored in previous reports e.g. Cornish, (2011), 
Vernon, (1985). 

The well documented work by Vermuyden between 1626 and 1628 included a dam in the Idle at Idle 
Stop to prevent a meandering flow northward to the River Don. Instead, water was diverted 
eastwards along the Bycarrs Dyke, a Roman Navigation channel, to West Stockwith, a distance of 
approximately 13km as the crow flies. A new drain was also cut from Idle Stop to Dirtness and Hirst 
to join the new course of the River Torne. 

As the same time as the Idle was diverted, it was also recognised that a new channel was needed 
to supplement the New River Idle and hence a new dyke was started from Misteron, Gringley and 
Everton to the Trent via Misterton Soss. An embankment was also constructed on the northern banks 
of this channel, and a navigable sluice, of timber construction, was constructed around approximately 
1km upstream from the confluence with the River Trent to prevent flooding. The new scheme was 
not popular with landowners, and was severely damaged during the English Civil War.  

While considerable improvements were made to drainage in the intervening centuries, the next most 
significant works were in the 1930’s when the newly formed Trent Catchment Board constructed the 
Trent/Idle sluice across the mount of the Idle at West Stockwith.  

The largest flood occurring after construction of the Idle Sluice occurred in 1947 when over 2,000 ha 
of land were flooded to an average depth of 1.2m and taking over two months to recede. 

Subsequently, the River Idle Improvement Scheme was implemented, including low flood banks 
(known locally as ‘cradge banks’). The benefiting land was then able to farmed in an arable rotation. 

Drainage was further improved between 1977 and 1980, both to protect agricultural land and the 
A631 Gainsborough Road, the flooding of which would require a detour of over 40 miles. Finally, in 
1981, a new pumping station was constructed at West Stockwith.  

Under the West Stockwith drainage scheme, water is allowed to flow into the Trent under gravity 
during normal flow conditions, but is pumped when water level and flow conditions are met in the 
River Idle.  This is discussed further in Section 3.7. 
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Works included: 

• Pumping Station at West Stockwith 

• Various flood banks (1 in 50; crest typically 5.6+m AOD) and minor 1 in 3 year (crest typically 
3.5-4+m AOD) 

• Two wide spill weirs at Newington and Misson 

• Flapped outlets (Misson West, Misson East and Line-Bank de-water sluices) 

 

3.7 West Stockwith PS and Bawtry water levels 

The 2019 WLMP describes operation of the West Stockwith PS. As the River Idle discharges into 
the tidal reach of the Trent, it is necessary to maintain a sluice gate to prevent high tides, flood flows 
and silt from the Trent entering the River Idle (Plate 3.1).  

The sluice gate automatically opens (normally twice a day) to allow water to discharge from the River 
Idle into the Trent at low water level. During dry summer periods, to assist with maintaining adequate 
supplies of water, the gravity gate will not allow the River Idle water level to fall below 1.7 metres 
AOD through unnecessary discharges into the River Trent. This is to protect the river and also to 
accommodate water abstraction, primarily for agriculture. 

During high flow conditions, the River Trent level does not fall below the River Idle and the gate is 
unable to operate. Consequently, the lower reach of the River Idle acts as a receiving pond for waters 
draining the upper catchment. The control regime of the pumps at West Stockwith PS (Plate 3.2) 
allows all pumps to be operational before any overtopping of the minor banks occurs. The levels at 
the pumping station normally being held between 2.1 and 1.9m AOD on duty pumping. (EA, 2019). 

The following three conditions on the River Idle must be met before any additional pumping or gravity 
operations, over and above the normal automatic operating levels at West Stockwith Pumping 
Station, can take place.  

• A combined flow rate of 10 m3s-1 or more at Mattersey & Blyth recorders.  

• A water level gauge board reading of 2.5m AOD or above at Bawtry Bridge.  

• The SSSI washlands must be flooded at Bawtry.  

 

It is understood West Stockwith PS was initially operated at a normal level of 1.2m AOD, but this 
was progressively raised to the current 1.7m AOD around 1996.  The effect at Bawtry was reported 
to be a typical gauge board reading of 1.9m AOD. 

By the mid 2000’s, the ‘normal’ reading at Bawtry was reported as being 2.1m AOD, and since 2006 
was typically 2.1m AOD. See Section 3.13. 

Further anecdotal evidence for a change in water levels is provided by Halcrow, (2009). During 
refurbishment of the Trent-Idle sluice gate at West Stockwith in 2008, there were occasions when 
water levels fell to 1m AOD.  In such circumstances the operations staff expected to see a level of 
around 1.8m AOD at Bawtry, but recorded levels were around 2.2m AOD.  

 

3.8 IDB 

Water from the surrounding 678ha catchment to the north of Bawtry is pumped to the River Idle via 
Newington Pumping Station (Plate 3.3), equipped with two Sarlin S1-224-L1, 400l/s pumps 
(Manning, pers com). Water only discharges to the Idle when river levels are sufficiently low, and 
therefore Newington PS may have a significant effect on water volumes accumulating on the 
washlands during high-flow. 
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Halcrow (2009) suggest the weir at Newington was fitted with an adjustable plate set to a crest level 
of 3.8 m AOD, but this was stolen in May 2008. Hence, the weir height is 3.73m AOD. 

It was stated that water levels in Austerfield drain were raised by 0.5m around 2008.  The reasons 
at the time were uncertain, but could potentially relate to water being available for agriculture. 

 

3.9 Unit 1 historical mapping; 1850-1950 

The earliest available detailed map showing Unit 1 is the 1st Edition 6 inch to the mile Ordnance 
Survey (6” OS map) from 1850, an extract of which is shown for Austerfield in Figure 3.3. The 
drainage is typical of the low-lying fields of the area, comprising field boundary ditches flowing into 
cross-ditches. A key feature was the larger collecting ditch running along the bank which outfalled 
into the River Idle at occasional intervals. Between the collecting ditch and river was a slightly raised 
bank marked as a towpath (the Idle has history as a port for shallow-draft boats which became less 
important following the canals). 

Figure 3.4 is a better-quality extract from the revised 1950 6” OS map.  (It has also been used as an 
overlay on aerial images). Mapping indicates apparently only one outfall from Bawtry Carr running 
(piped?) under the towpath, into the River Idle at SK665936. 

An additional channel can be seen running towards Newington, outfalling into the River Idle at 
SK668938. Finally, an outfall can be seen from a ditch through the current day depression west of 
Hagg Lane.  

Without first-hand accounts, there is no way of knowing the form of the outfalls into the Idle from the 
Austerfield area, but one-way valves are very likely.  It is possible that evidence could be buried in 
the vicinity of these old structures and if any works are planned it would be beneficial to be watchful 
of any surviving during excavation. 

 

3.9.1 Viaduct compartment 

There are no such collection ditches in the SSSI in the area immediately downstream of Bawtry 
Bridge, but potentially some minor field boundary ditches (Figure 3.4). The River Idle ran under the 
Bawtry Viaduct until the 1960’s when it is understood that East Coast Main Line improvements and 
flood defence works necessitated the diversion of the river to the current straight, canalised channel 
downstream of Bawtry Bridge.  

The old course can still be seen today as a wet depression running through the SSSI and a vegetated 
channel running along the footpath from the viaduct.  

 

3.10 Hydrological functioning 

Water levels are fundamental to the ecological functioning of the wet grassland habitat and their 
condition during the bird breeding season.  There is a direct linkage between river water and 
groundwater levels, but only when the river water level is high due to a direct connection (Halcrow, 
2009a). 

In a typical fen peat setting the peat would form due to regular inundation from the river, alongside 
a seasonally high groundwater table. 

The interpretation of the site is that the lower lying areas of the site have received regular 
accumulations of silt and clay from inundation. The silty-clay A horizon reduces infiltration of 
floodwater to the peat beneath, which is instead primarily wet due to fluctuating shallow groundwater. 
In effect, the clay acts as an impermeable cap above the peat and, potentially, the fluctuating 
groundwater could be largely independent of the surface water. 
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3.11 Rainfall and weather, 1998-2020 

Before reviewing the river and shallow groundwater levels of Unit 1, it is desirable to highlight 
important weather events to place the data in context.  The most notable droughts in recent decades 
were from 2004 to 2006 and 2010 to 2012, while there were notable flood events in autumn 2000, 
2011 and 2019-2020 (Met Office), as illustrated in Figure 3.5. The potential effects of these extremes 
will be discussed largely in relation to two recent events, and thus, the 2010-12 drought will be 
described briefly and contrasted with the notable flood event from autumn 2019 to spring 2020. 

 

3.11.1 Rainfall 2009-2012 

Much of central, eastern and southern England and Wales experienced a prolonged period of below 
average rainfall from 2010 to early 2012. The drought was due to a sequence of dry months from 
winter 2009/10 to March 2012, particularly in the spring, autumn and winter. For England and Wales, 
this was one of the ten most significant droughts of two-years duration in the last 100 years. Across 
southern England, the two-year period April 2010 to March 2012 was the equal-driest such two-year 
period in records from 1910, shared with April 1995 to March 1997 (Met Office, 2013).  

The exceptionally dry spring of 2011, clearly shown in Figures 3.5 and 3.6, had adverse effects on 
agriculture and the environment, with eastern counties worst affected.  

 

3.11.2 Rainfall 2019-2020 

In contrast to 2010-2011, winter 2019-20 was the 5th wettest on record (data back to 1862) for the 
UK. Compared to the 1981-2010 average for North Nottinghamshire, autumn 2019 (Sept-Nov) 
received around 170% of normal rainfall (Met office, 2019), as seen in Figure 3.7. Additionally, 
whereas rainfall in Dec 2019 and January 2020 were near normal, February 2020 was the wettest 
on record in a series from 1862 (Met Office, 2020a).  

By spring 2020, however, rainfall in April was below average and May 2020 was the driest on record, 
with spring overall being the UK’s fifth driest on record (Met Office, 2020b). From June onwards, this 
deficit was countered by above average rainfall throughout summer and autumn. 

 

3.12 Mattersley discharge 

In order to provide context, data were extracted from nearby Mattersely monitoring station for the 
year 2020 and compared with five previous droughts (including 2010-11), as shown in Figure 3.8. It 
can be seen that flow in the Idle was adversely affected by the 2010-11 drought.  The data shows a 
steeper than average seasonal fall in discharge from spring 2011 onwards, and by summer 2011 
flow in the Idle was amongst the lowest reported, with discharge below 6 m3 sec-1. 

In contrast, discharge during winter 2019-2020 was amongst the highest recorded, being over 
10,000 m3 sec-1 in February 2020, and, while the dry spring and early summer caused a sharp 
decline, discharge recovered and remained high throughout 2020. 

 

3.13 Bawtry river and groundwater level monitoring 

A monitoring programme of river level loggers and shallow boreholes commenced in 1998 to monitor 
water levels against targets set in the WLMP. 

Although unseen in this study, EA reports (EA 2001, 2006, 2009) were summarised by Halcrow, 
(2009). The initial view was that inundation became less frequent following flood defence works, and 
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that the aerial extent and duration of surface soil saturation both significantly diminished following 
the flood defence works. 

The general consensus that Unit 1 was too dry coincided with several years of lower-than-average 
rainfall in the late 1980’s and early 1990’s and according, management aimed to increase wetness. 

Section 3.7. described how the ‘resting’ water level (the level at which flow out of the catchment is 
regulated (by closing the gravity sluice at West Stockwith) was progressively raised at the PS from 
around 1.2 m AOD in the 1980’s to 1.7m AOD by 1996. This apparently caused a new average 
gauge level of 1.9m AOD at Bawtry Bridge during normal flow conditions. 

Subsequently, inundation and prolonged wetness after large rainfall events has continued to 
increase throughout recent decades. 

In response, the Environment Agency conducted a review of water levels in the River Idle and the 
Unit 1 boreholes (Pitt, 2018). When discussing the medium-term water level in the Idle at Bawtry 
Bridge, a level of 3.01m AOD was used as bank level, but it was recognised that levels may have 
altered from the 20-year-old survey the data was based on. Data from the 2011 topographic survey 
(Halcrow, 2011) was apparently not available to the EA study from 2018, but Section 3.16 shows 
how the actual bank in the Austerfield compartment was around 2.5m AOD, and this should be borne 
in mind when reviewing the Bawtry level data. 

The key finding of Pit, (2018) was that the Bawtry river level at baseflow showed a gradual rise from 
2.00m AOD before 1997 to 2.35m AOD in 2016 (Figure 3.9). This was recognised to be increasing 
wetness in the Bawtry Washands, including Unit 1.  

The intervening years after this report coincided with extreme drought and flood events. Most 
notably, following the 2019-20 floods the level at Bawtry peaked at over 4.5m AOD (Figure 3.9 and 
Plate 3.4).  

 

3.13.1 Unit 1 – shallow groundwater level 

There are three groundwater monitoring boreholes in Unit 1, however, BH1 is described as 
monitoring the shallow groundwater in the floodplain and is therefore most applicable to this study. 
Water level data from 1997 to 20016 was described by Pitt, (2018), showing how water level was 
very reactive to river level and weather conditions. In this study, the data were updated to early 2021.  

Long-term EA monitoring suggests that at river levels above 2.2m AOD groundwater levels follow 
river levels closely.  However, below 2.2m AOD, groundwater levels drop below river levels. 
Monitoring also tended to show groundwater levels rising after heavy winter rainfall, with the river 
level rising in advance of the groundwater levels. 

The data in Figure 3.10 shows considerable variability, peaking at 3.18m AOD in the wet autumn of 
2000, and often falling <0.7m AOD in dry conditions (before 2012), i.e., a range of at least 2.5m. Pit, 
(2018) points out that in 2012 a flood event caused a large water level response, and the extreme 
flooding following the 2011 drought is reviewed in Section 3.11. Such a large variation in shallow 
groundwater level would be expected to cause degradation (oxidation and shrinkage) of the 
underlying peat.  

The potential increase in groundwater level seen after the 2011 drought in Figure 3.10 is not easily 
explained. One theory concerns potential cracking in the thin surface silty-clay that overlies much of 
the Austerfield compartment. From May 2011 to April 2012, the shallow groundwater level was 
commonly 2m bgl, only rising to within 30 cm of the surface briefly in July 2011 and January 2012. 
Such an extended period of hot, dry weather may cause surface clay to crack, thereby increasing 
surface permeability. The subsequent flooding was therefore able to infiltrate into the shallow 
subsurface groundwater via cracks before the surface swelled to again seal the surface. 
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3.14 Halcrow hydraulic modelling, 2009 

While Halcrow were initially asked to concentrate on methods to increase inflow to the SSSI during 
winter, during the course of their work it became apparent that inundations were becoming more 
prolonged and frequent, particularly during the 2006 and 2007 flood events. It was also found that 
the Unit 1 was more frequently excessively wet during summer.  

Hydraulic models were adapted to specifically represent the soft river bed profile adjacent to the 
SSSI’s. They showed silt deposition along Units 1 and 2 were causing elevated river levels during 
normal flow. However, the impact during flood events was negligible.  

The finding of minimal impact on flood events, but raised water levels during normal flow supports 
the more recent observations that water on the floodplain is slow to recede back to the river. 

The model showed that targeted silt removal could reduce river levels in the reach along Unit 1. The 
Halcrow report considered that if targeted silt removal occurred in conjunction with operation of West 
Stockwith PS, as per the WLMP, the risk of undesirable inundation of all SSSI units could be reduced. 

The Halcrow report made recommendations on improved hydrological management, and stated that 
simple off-line hydraulic structures (flap valves?), alongside ‘localised raising of the riverside berm’ 
(cradge banks), would enable ‘enhanced control’ of inundation during winter and summer. The 
existing banks are relatively shallow, and in places can be breached by even modest water levels ( 

SWCM has reviewed the historic drainage and protection of the SSSI, and mapping in Section 3.9 
showed how drainage in Unit 1 previously discharged from the SSSI.  It is likely that one way ‘flap 
valves’ allowed floodwater to return to the river.  

 

3.15 Silt and bathymetry 

3.15.1 2009 Silt survey 

A silt survey, including twenty-three full channel profiles, was conducted by Halcrow in 2009. The 
survey was conducted from Bawtry Bridge to a section approximately 5.6km upstream of West 
Stockwith PS, approximately adjacent to Haxey Grange Fen. The sections are shown directly from 
scans of the 2009 report in the appendices. 

The river cross sections identified several reaches with increased silt, especially upstream and 
downstream of Misson, where up to 1m was recorded with a reduction of 20% in CSA. 

Hydraulic modelling using this data was conducted by Garcia-Gonzalez et al. (2009). The key finding 
was that accumulation of silt (as found during cross-section surveys along the river to West 
Stockwith) had the effect of increasing flood water levels by approximately 11mm downstream of 
Bawtry Bridge. However, during normal flow rates, the silt had a greater impact, increasing water 
level by 166mm, although this was still contained in the bank. 

The 2009 study concluded that if no desilting work were conducted and silt accumulation continued 
between Unit 1 and Unit 4, there would be significant increase in water level, particularly upstream 
of Unit 2.  As a consequence, there would be more frequent and prolonged inundation of Unit 1. 

Conversely, if bed levels were reduced by 500mm between Unit 1 and Unit 4, the greatest decrease 
in water levels would be adjacent to Unit 1 where levels would reduce by up to 170mm. 

 

3.15.2 2020 Silt survey 

The Environment Agency commissioned a repeat silt survey in 2020. The survey comprised a long-
profile downstream of Bawtry Bridge to West Stockwith PS, but did not include representative cross 
sections.  Nevertheless, the data were anticipated to provide supporting information to show whether 
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the main channel was experiencing silt accumulation and accordingly interim data were made 
available for this report. 

SWCM estimated chainage from mapping software to compare cross sections conducted in 2009 
with the silt in the middle of the channel in 2020.  Generally, the upper and lower reaches between 
Bawtry Bridge and West Stockwith contained shallow depths of silt.  However, between Unit 1 and 
Unit 4 there were accumulations of silt up to 0.9m deep. The key data are summarised in Table 3.3. 
(It should be noted that the silt depth estimates were by eye using long-profile charts).  The 
corresponding charts from the 2009 and 2020 survey are presented in the appendices, although the 
image quality of the 2009 copy used was poor. 

It should be noted that the silt accretion is caused by several factors, each affecting stream velocity. 
The Water Management Consortium undertook a review of channel conveyance in the Lower Idle, 
and concluded that there were several areas where conveyance was constrained, including bridges. 
There are also reports of hard bedrcock constraining the bed (suspected as the ‘lip’ in the bed 
suspected around chainage 8,400.  The locations of these constraints should be confirmed and the 
hydromorphology reviewed  before any potential works are planned. 

 
Table 3.3 Summary of silt accumulation in 2020 EA silt survey 

Max 
chainage 
(m) 

Min 
chainage 
(m) 

Estimated max silt 
depth (m) 

Approximate location 

13,420 13,220 0.82 Unit 2 meander 

11,880 11,820 0.9 Misson meander; pronounced 'hump' in 
river bed silt 

11,500 11,080 0.8 Downstream Misson; varied silt depths 

9,880 9,800 0.6 Unit 3 
 

8,400 
 

(Lip in hard bed) 

7,300 7,080 0.6 Downstream Unit 4 

 

Table 3.4 Summary statistics from topographic survey and hydrological monitoring   
m AOD Date(s) 

River level Highest 4.8 8 Nov 2000 & 
10 Nov 2019 

Lowest 2.12 30 Apr 2011, 

BH 1 level Highest 3.18 11 Nov 2000, 

Lowest <0.66 20 Nov 2006, 

Austerfield Piling 
 

2.26 
 

Average Austerfield 
river bank level 

 
2.5 

 

Austerfield interior level 
 

<2.0 
 

Viaduct compartment 
river bank level 

 2.7 to 
2.8 

 

Viaduct compartment 
interior level 

 2.5  
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3.16 Topographic survey 

Full topographic surveys of all Idle SSSI Units were conducted by Halcrow for the Idle Washland 
Feasibility Study (2009) the report noted a ‘600-700 mm discrepancy between topographic surveys 
conducted in 1997 and 2009 for Units 1 and 2.  No such discrepancy was found for Units 3 and 4. 

In this study, key results of the topographic survey alongside water level data were collated into a 
summary (Table 3.4). The main findings were as follows: 

• River levels are frequently above the banks of the river at Austerfield 

• The Austerfield compartment is lower than the lowest river level 

• The piling may prevent approximately 14cm of water from draining into the river at low-flow 
conditions 

 

3.16.1 Mining settlement 

Although mining settlement (subsidence) is known to have occurred in the immediate area around 
Unit 1, it is currently understood that the area directly beneath the site and the river was not mined. 
Settlement is known to have occurred immediately upstream of Bawtry Bridge and also the area 
north-east of the site around Austerfield. There are, however, potentially contradicting statements in 
various reports pointing towards additional impacts. 

Halcrow, (2009) reviewed mining impact reports from 1997 and 1999 (Wardell Amstrong). An area 
upstream of Bawtry Bridge, including the River Ryton and part of the River Idle was identified as 
possibly suffering from settlement between 2000 and 2001. 

A subsequent updated report apparently includes an area from Mattersley Thorpe to Misson which 
noted proposals for the Deep Soft Seam from Harworth Colliery which ‘could’ result in 0.8m of 
settlement, apparently primarily around Mattersley.  The potential impact on Unit 1 is uncertain.  

In 2021, a mining report was commissioned from the Coal Authority for workings underneath Unit 1 
(see appendices).  The report concluded: 

“the land could be affected by underground mining in 2 seams of coal at 820m to 880m 
depth, and last worked in 1981. The Coal Authority has not received a damage notice or 
claim for the subject property, or any property within 50 metres of the enquiry boundary, 
since 31 October 1994. 

Subsequent discussion with the Coal Authority (email in Appendices) revealed that the actual mining 
occurred approximately 200 m north-east of Unit 1. In the opinion of Coal Authority, the zone of 
influence would be relatively small and confined to the north-east extent of the SSSI. However, the 
entire area of Unit 1 is underlain by workings dating from the late 1950s to the early 1970s.  It is well 
documented that, for workings of depth, ground movement occurs at the time of (or shortly after) the 
time of mining.  This would suggest that the vast majority of any settlement across Unit 1, attributable 
to this mining, would have occurred in the early 1970s at the latest. 

Although this subsidence is unlikely to have directly caused the apparent subsidence in the middle 
of the Austerfield compartment, supported by various evidence in this report, it may have caused 
more localised settlement and this should be borne in mind. 
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3.17 Management 

3.17.1 Main channel 

Desilting works are reviewed regularly.  Currently, it is understood the middle 60% of the channel 
may be periodically desilted (year of last desilting unknown), leaving 20% marginal vegetation on 
each bank.  

Many studies have been conducted on the silt characteristics of the lower Idle. The headline 
conclusion from these studies is that maintenance should be conducted every 10-15 years, but more 
detailed information on channel capacity and cross-sections should be obtained before planning 
works. 

3.17.2 Unit 1 

One of the recommendations of Halcrow, (2009) was to consider ways to reduce surface runoff, 
such as bunds around low-lying land, increasing thickness of clay surface layers, and improving 
hydrological connections to low-lying areas. 

It is speculated whether some of these measures (e.g. piling in breaches) may have the effect of 
preventing the site from draining as river levels recede. 

 

3.18 Existing structures 

Despite best efforts, and several field visits, floodwater across the site hindered access to structures 
along the bank of Unit 1, some structures remaining submerged throughout winter 2020-21. 
Nevertheless, the project was able to identify several sites of importance as shown in Figure 3.11.  
It is recommended that any future site visits in dry conditions attempt to locate these structures and 
record the condition of the bank and piling, visually noting the efficacy of holding water in the SSSI. 

 

3.18.1 Austerfield piling  

It is understood that sheet piles were installed in 2005 across the two main bank breaches in the 
Austerfield area of Unit 1 with the intention of increasing the duration of inundation. 0.9m long sheets 
were installed to 2.26m AOD and 2.20m AOD (Plates 3.5 and 3.6)  

These structures were underwater during winter 2020-2021, but photos have been copied from 
Halcrow (2009).  Although they were introduced to retain water and increase wetness, they will also 
prevent floodwater from draining from the site. 

The suspected location of these structures is marked on Figure 3.11, (alongside other observations). 
It should be noted that these structures are currently unseen (underwater) and their condition is 
therefore uncertain. 

 

3.18.2 Banks 

The shallow banks alongside Unit 1 are an integral part of the site.  Section 3.5 showed how they 
were once towpaths, with an inner drainage ditch.  Being slightly raised, they also offered protection 
against inundation by modest high-flow events. 

The topographic survey (Section 3.16) showed how these banks were typically 2.5m AOD (surveyed 
in 2009) and river levels do not currently fall below 2.1m AOD, hence the banks currently offer 
relatively little protection against increasing water levels (Plates and ) 
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There are distinct low areas in the banks which were submerged throughout 2019-2020 and the 
actual levels of these areas should ideally be assessed.  

 

3.19 Bawtry Viaduct compartment 

Less attention has been given to the compartment around Bawtry Viaduct in this report. 
Nevertheless, it is an integral part of Unit 1 SSSI. 

The levels in Table 3.3 show that the river bank along this compartment is higher than Austerfield, 
being between 2.7 to 2.8m AOD. Similarly, the floodplain is also higher, at around 2.5 m AOD.  While 
this area remained underwater throughout winter 2020-21, by March 2021 water was observed to 
be draining slowly, the deepest water tending to be along the old river channel. 

The majority of drainage from this compartment appears to be generally westwards, towards Bawtry, 
into a series of ditches running parallel to Bawtry Viaduct.  The ditches join a larger channel – the 
relic course of the old River Idle – flowing generally eastwards to outfall into the river. 

The drain and old course of the Idle is currently being investigated to improve capacity Manning pers 
com. Any works along this reach should improve drainage of the Viaduct compartment. 

 

3.20 Newington quarry and wetland restoration 

Newington Quarry, owned by Hanson, and situated Immediately downstream of Unit 1, was worked 
for sand and gravel until March 2012.   

In an impact assessment for proposed workings Newington West (which did not occur) Brown and 
Leake (2015) note that the proposed working would have been “500m away, and therefore a 
sufficient distance from the dewatering area to be affected by the proposal”. Similarly, the zone of 
influence from existing sites (as of 2015) was estimated to be 216m for Newington South and 195m 
for Newington West (by comparison, the boundary of Unit 1 was over 700m).  Thus, although impacts 
of dewatering on the shallow groundwater cannot be discounted, it is unlikely. 

Gradual restoration to a wetland complex has been undertaken subsequently in conjunction with 
Nottinghamshire Wildlife Trust. 

Control of water levels is critical for hydrological functioning of the site as a wetland. However, the 
severe flooding of November 2019 has caused the site to remain underwater. Historically, large 
areas of Newington Quarry were dewatered to allow sand and gravel extraction and, given 
appropriate water levels post working, it was speculated that a hydraulic gradient under Slayne’s 
Lane may cause increased water levels in Unit 1.   

Monitoring information provided by Hanson’s has shown that the water levels across the complex 
have remained <1.7 m AOD against a ground level of around 2m AOD in the Austerfield 
Compartment.  
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Figure 3.1 Superficial geology of Unit 1 and Unit 2 
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Figure 3.2 Soils of Unit 1 and Unit 2 
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Figure 3.3 Extract from a First Series 6" Ordnance Survey map of 1850 showing Austerfield Unit 1 
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Figure 3.4 Extract from 1950's OS 6" map showing Unit 1 
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Figure 3.5 England and Wales rainfall deviation from average, 2009-2012 

Source: Kendon, et al. (2013) 
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Figure 3.6 Rainfall at Mattersley, 2011-2016    
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Figure 3.7 Rainfall at Mattersley, 2016-2021 
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Figure 3.8 Flow in the River Idle at Mattersley, 2020-2021 overlaid against five ranked droughts 
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Figure 3.9 Bawtry River level (m AOD) 1998-2021 
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Figure 3.10 Shallow groundwater level, BH1, Austerfield, 1998-2020 
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Figure 3.11 Aerial image of Idle Washlands SSSI Unit 1 Austerfield compartment showing location of structures and other features 
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Plate 3.1 West Stockwith barrier 

 
Plate 3.2 West Stockwith Pumping Station 
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Plate 3.3 Newington IDB Pumping Station 
 

 
Plate 3.4 Unit 1, Austerfield compartment, December 2020. River Idle (RHS) overtopping banks 
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Source: Garcia-Gonzalez, et al. (2009) 
Plate 3.5 Unit 1 Austerfield Compartment, pilling (Structure 7) (note water flowing into the SSSI) 
 

 
Source: Garcia-Gonzalez, et al. (2009) 
Plate 3.6 Unit 1 Austerfield compartment, piling (Structure 8) 
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4 Summary and recommendations 

This report has reviewed hydrological reports and data showing how Unit 1 has become excessively 
wet in relation to WLMP targets.  It has also reviewed and interpreted hydrological management and 
processes which are contributing to more regular and prolonged inundation.  

 

4.1 River levels 

River levels are thought to have been gradually raised from a ‘resting’ level of 1.2m AOD at West 
Stockwith PS in the 1980’s to 1.7m AOD by 1996. This apparently caused a baseflow reading of 
around 1.9m AOD at Bawtry. 

By the mid 2000’s, the reading at Bawtry was 2.1m AOD, rising to >2.1m AOD by 2006.  Similarly, 
Pitt, (2018) reported a baseflow level of 2.0m AOD before 1997, rising to 2.35m AOD by 2016. 

Detailed channel surveys and hydraulic modelling by Halcrow, (2009), showed how silt gradually 
accreted downstream between Unit 1 and Unit 4, and this was causing a gradual increase in normal 
water levels at Bawtry. 

Initial bathymetric data provided by the EA for 2020 shows a similar accumulation of silt to the 2009 
survey (Table 3.2) and it is therefore concluded that localised silt in the channel is causing a gradual 
increase in water levels at Bawtry. 

The potential reasons for gradual localised accumulation of silt should ideally be explored before 
considering desilting.  These include reduction in conveyance at bridges and lips of bedrock in the 
channel bed (apparently created during over-deepening in the1970’s (Bull pers com.). 

 

4.2 Subsidence 

A review of groundwater and river levels alongside a topographic survey conducted in 2011 has 
shown how the interior of the Austerfield compartment is apparently at a lower level than the current 
baseflow water levels of the River Idle.  Additionally, a discrepancy of up to 700 mm was noted 
compared to a survey conducted in 1997, but this was not found in Units 3 and 4. 

A report from the Coal Authority concluded that settlement due to underground coal mining was 
unlikely to have caused settlement in the interior of Unit 1 (though there may be a small movement 
of the southern and north-eastern margins). 

Analyses of weather, river level and shallow groundwater data compared to extreme weather events 
showed how repeated droughts lowered water levels in peat underlying the site.  In extreme 
conditions (e.g. 2010-2011) this caused water levels to fall to >2m BGL for several months.  

Several studies have taken cores across Unit 1, and, although the resultant description and 
interpretations were mixed, they tended to show a thin layer of ‘clay’ (assumed to be alluvial silty-
clay) and this study has interpreted the layer to be accumulated fluvial depositions during flood 
events. The effect of this layer is to reduce, or prevent, downward water movement, thus creating 
an impermeable layer above the peat beneath. 

The likely scenario is therefore a regular dewatering of the underlying peat during dry conditions. 
This will cause direct volumetric shrinkage, but may also cause oxidation and hence subsidence. 

 

4.3 Unit 1 levels and structures 

Topographic surveys of Unit 1 showed a 700mm discrepancy between 1997 and 2011.  Although 
this might be survey error, it should be noted that the level of the interior of Unit 1 at Austerfield has 
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remained ponded for several seasons. The level in 2011 was found to be <2.0m AOD, against a 
‘resting’ river level of 2.35m AOD reported by Pitt, (2018), and a drought level of 2.14 in 2011. 

The corresponding river banks along the Austerfield compartment were around 2.5m AOD, but some 
reaches were observed to be submerged throughout 2020-21 and therefore may be lower. 

Piling, apparently installed at historic outfalls and breaches around 2005, was found to be set with a 
crest height of 2.2 m AOD and this has remained under water throughout winter 2020-21. However, 
given suitable river and land surface levels, it could act as a barrier to receding floodwater. 

 

4.3.1 Bawtry Viaduct compartment 

The interior of the Bawtry compartment is mapped as approximately 2.5m AOD and the river bank 
between 2.7 and 2.8m AOD.  This area is therefore less prone to regular inundation, and is better 
able to drain water during flood recession. The interior is wettest around the old course of the River 
Idle. 

Observations from 2020-21 showed that drainage is largely towards boundary ditches, especially to 
the west, alongside the viaduct.  Water then gradually drains northwards, towards a larger channel 
(the old River Idle) flowing east and back to the Idle. 

The effectiveness of these ditches is uncertain.  However, it is understood that the IDB plans to 
improve them to help water movement from Bawtry. 

 

4.4 Recommendations 

This high-level review includes material drafted over ten years ago. It would be beneficial to re-visit 
aspects of these studies with the renewed purpose of evaluating the SSSI to reduce excessive and 
prolonged standing water.  However, the threat posed from prolonged drought has also been 
highlighted should also be considered in tandem. 

 

4.4.1 Topographic survey 

At least two topographic surveys have been mentioned in reports, with a significant (700mm) 
discrepancy. A repeat survey to compare with Halcrow (2009) (or if cost is an issue, a few spot 
heights) would be beneficial in order to confirm levels of the interior, especially the area of 
subsidence. 

 

4.4.2 Monitoring 

Monitoring has shown how the water level logger does not read at water levels <0.7m AOD, but 
shallow groundwater levels in Unit 1 around Austerfield frequently fall below this level. It is 
recommended that the groundwater level monitoring is reviewed and consideration is given to 
installation of a new shallow borehole to read below 0.7m AOD. 

 

4.4.3 Soil profiles 

The hydrological functioning of Unit 1 is heavily dependent on soil type and condition.  It is 
understood that a study was conducted in 2004 by Ecology Land and People (ELP) and efforts 
should be made to located and review this report. 
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The results of the ELP study would help to guide potential additional soil assessments.  Shallow soil 
profile pits would help to establish the depth and composition of the overlying alluvial silts, while 
deeper soil coring would help to determine the current thickness, composition and condition of the 
underlying fen peat. 

 

4.4.4 Hydrological data 

The 2019 WLMP contains details of data needed to inform management of West Stockwith PS.  
However, the process is not transparent. On-line data is available from Mattersley Gauging Station, 
but other key sites (i.e. Bawtry Bridge and West Stockwith PS) is only available by request.  A 
bespoke website featuring live Idle River levels may act as a focal point for the catchment and help 
facilitate catchment communication. 

 

4.4.5 Structures 

In 2009, attention focussed on adjustable on-line structures across the river to potentially increase 
wetness on Unit 1.  Given the prediction of more regular extreme weather due to climate change, 
potential measures to increase wetness should be considered. 

This current report has, however, focussed on the briefed undesirable prolonged inundation. The 
levels of Austerfield interior reported in 2009, if correct, make a reduction in wetness of this 
compartment challenging. Nevertheless, there are options to be considered to improve hydrological 
management. 

• Increase height of river banks to reduce inundation from modest flood events 

• Remove piling and reinstate banks/structures 

• One-way valves to allow floodwater to drain from Unit 1 

• Consider interior drainage with contractor 

 

4.4.6 Targeted desilting 

Evidence points towards a gradual accumulation of silt in the reaches between Unit 1 and Unit 4. 
Targeted removal of these areas of silt from the river are likely to have a beneficial effect in reducing 
inundation of Unit 1. However, a more complete assessment should be conducted before planning 
works. 

This study was a high-level overview of the hydrology of Unit 1. More detailed interpretation of old 
charts to provide detailed comparisons between surveys should be conducted. Work should include 
a geomorphologist to consider the potential impact of potential constraints such as bridges and lips 
of bedrock. 

The Idle from Ryton to Trent is designated as an artificial water body under the Water Framework 
Directive (WFD). The hydrological regime does not ‘support good’ and biological quality elements 
only reach ‘moderate’ status. As such any works to desilt the water body could have a significant 
impact on WFD status which would need to be assessed in a WFD assessment prior to any works. 

 

4.5 West Stockwith 

Notwithstanding the results of this study, the impact of West Stockwith PS should be examined 
further. 
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Areas for review include the regulation of water levels for environmental and abstraction purposes 
in spring.  While in a dry summer a raised water level will be beneficial, the effect on water levels at 
Bawtry is uncertain – especially if the subsequent summer is instead wetter than average. 

It may also be beneficial to review the effect of water levels in the River Trent on the operation of 
West Stockwith PS. For example, at what stage does the gravity discharge cease to be effective and 
therefore cause water to back up in the Idle?  How is West Stockwith PS operated in unusual years 
such as 2020? 

 

4.6 IDB Newington 

Relatively little is known about the discharge of Newington PS to Unit 1. However, the impact of 
raised river levels will tend to cause more water to back up, potentially onto the washland. The 
locations of overspill, and options to reduce the occurrence, should be explored. 

 

4.7 Abstraction 

A range of licensed surface and groundwater abstractions are known to occur around Unit 1.  Of 
these, the most significant are the Yorkshire Water boreholes at Austerfield and Highfield Lane. The 
hydrological connectivity of the underlying shallow groundwater to the Sherwood Sandstone at Unit 
1 is currently unknown. It is recommended that this possible impact is investigated.  
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Appendices 
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Appendix 1: Conceptual diagram 
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Appendix 2: Soil profiles 
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Appendix 3: Topographic Survey 
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Appendix 4: Bathymetry (2020, 2011) 
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Appendix 5: Coal Authority Mining Report and 
correspondence 


