Wells in North Bedfordshire

The first time that I went down a well was during the long hot summer of 1976 when my father thought it would be a good opportunity to clean out the bottom of the old stone-lined well at 15 Rotten Row, Riseley. As a ten-year-old, I was intrigued to discover whether an old saying (that stars can be seen from the bottom of a well, even during daylight) was correct. I remember being somewhat disappointed that I saw no stars but was otherwise excited by this experience. [There is considerable discussion online about whether stars can be seen during daytime by looking up a well or tall chimney. The general opinion seems to be that only the very brightest stars/planets, those which might be seen anyway during daylight, can be seen.]
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Fig. 1. The old well at 15 Rotten Row.

My second major experience with a well was when I took on the job of digging out and rebuilding a collapsed well in the garden of another cottage in Rotten Row. Compared with the narrow, stone-lined well at 15 Rotten Row, this collapsed well was much wider, contained a much deeper column of water and the walls were lined with un-mortared bricks laid on edge. Laying the bricks on their edge was no doubt an economical measure to save on the number of bricks used. While this form of lining seems rather weak, it was not this that caused the collapse. The top of the well (which was corbelled-in to form a narrower aperture in a dome-shaped apex) was broken when a large plum tree blew over in a gale and its root plate disrupted the top of the well and a large number of bricks and a considerable quantity of soil fell down the well). 
For many years I have been intrigued by at least two aspects of such wells. How were they built? What geological formation is the water-bearing layer?

In the summer of 2019, I had the opportunity to carry out an experiment to address these questions. After eighteen months of below-average rainfall the problem of flooding during excavation was eliminated. I had access to a piece of land adjacent to 15 Rotten Row where I could do the digging. I dug a new well some 20 metres or so east south east of the old well. I had a large stock of bricks which I had acquired about fifteen years previously. The bricks were standard common bricks (215 × 102.5 × 65 mm, 8⅝ × 4⅛ × 2⅝ inches). I cut out some paper templates with the footprint of these standard bricks and found that eight bricks produced a ring with an internal diameter of about 20½ inches. To accommodate these rings the hole would have to be dug at about 30 inches diameter. (For reasons that I will come on to later, if I had to dig another well, I would make its diameter larger. If using standard bricks, a ring of ten bricks would give an internal diameter of about 25½ inches and would require a hole to be dug about 35 inches in diameter. I now consider that a ten-brick ring would provide a very good compromise between economy and practicality of construction.)
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Fig. 2. Starting to dig the hole. Note that there is a garden fork at the right side of the image. I had just hit a layer of orange-brown sand/gravel/clay mix which was very hard to dig. A fork was not as effective as I hoped and most of this layer was dug by pecking at it with a fencing bar.

The well was dug as simply as one might expect. A hole of 30 inches diameter was started, and this was gradually extended down. When I began, I was not sure whether the hole would require shoring up or whether I would create a brick ring and undercut it or dig the hole and build up from the bottom. As it happens, the latter was how I did it, and it would have been almost impossible to shore it or work below an eight-brick ring because of the narrow diameter I was working with.
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Fig. 3. A good sharp spade proved to be the most effective digging tool. I sharpened the spade (with an angle grinder) several times during the dig. Just to the right of the spade you can see the ‘working face’. I found that the most efficient way to dig was to keep a working face a few inches deep and work around in a spiral. This seemed more efficient than merely digging out little divots from the flat floor of the hole. 
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Fig. 4. I dug this well as a solitary endeavour. The most time-consuming part was digging the very hard clay. A second person would have saved much climbing up and down ladders but would have been rather under-employed while waiting for the digger to fill buckets.
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Fig. 5. I found that a sharp spade and a fencing bar (with sharp cutting edge) were the most effective digging tools. Most of the clay that I dug through was remarkably hard and digging it was made more difficult by the numerous small grains of chalk and tiny pebbles included within the clay. Here I am working my way around a large smooth limestone boulder which I encountered at about 9’6” deep. 
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Fig. 6. The extracted limestone boulder. This has impressive striations (in addition to marks from my spade). The striations are, I presume, the result of intense abrasion while being moved by a glacier.
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Fig. 7. Looking up the hole towards the end of the first day’s digging.
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Fig. 8. A view of the site on the early evening of the second day of digging. The ladder emerging from the hole is 13 feet long. The removed heap of spoil can be seen in top centre of the image.

At about 11’6” deep the digging suddenly got easy as I hit a thin layer of orange-brown clay. The clay seemed less well compacted than the clay above and was much easier to cut into due to the lack of pebbles and chalk fragments. As the spade reached the bottom of this ‘soft’ orange-brown clay, it was as if a void had been entered. This lack of resistance to the spade proved to be due to the presence of a layer of pure coarse sand.
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Fig. 9. Pure coarse sand in the barrow as dug out of the bottom of the hole. I encountered this sand early evening of the second day’s digging. I immediately anticipated that this was the water-bearing layer. The sand was so loose that I was able to dig a small exploratory hole with my hand and found that water started to pool in the hole at about 12’6” deep. 

By the end of the second day, I had answered one of my questions and had provided good experimental evidence to inform the second. For some reason, I had anticipated that the water-bearing layer for wells in Rotten Row would be a bed of limestone. Now I had proved that the water was instead present in a layer of unconsolidated coarse sand. I had hoped to hit some solid geology but had encountered nothing but drift geology all the way down, presumably all glacial deposits. I had also shown that a hole with a circular cross section can be remarkably stable when cut through clay. This leads me to suspect that the common method of digging wells was to simply dig a hole and then brick-up (or build a circular dry-stone wall) from the bottom. I think that a circular dry-stone wall would be rather irregular and unstable to descend as a column with the digger by undercutting. There are videos on YouTube showing the latter (undercutting) method of well digging using sections of concrete pipes. I doubt whether this was the common method of construction with old village wells in North Bedfordshire. When one considers another example, the collapsed well in Rotten Row which had a large ring of un-mortared bricks laid on edge, the idea of that sort of ring descending by undercutting seems a rickety and unlikely prospect. Although I can’t prove it, I strongly suspect that when a new well was required, a dry time in summer was chosen, a hole of suitable diameter was dug and then the walls were built from the bottom up. 
[image: image10.jpg]



Fig. 10. The bottom of the well with the first few courses of bricks laid (using cement mortar). Note the bottom of the well as dug thus far is into the top of the sand but the sand is not saturated with water until a few more inches of excavation. I found a stout shopping bag to be useful for lowering building materials. It was at this point that I encountered ‘problems’ and dilemmas. As soon as I dug down into the sand layer and especially into its saturated part, it started to collapse and undercut the clay column of the well. I constructed a few courses of mortared bricks hoping perhaps to engineer some sort of wall beneath to allow deeper excavation once the base of the clay column had been stabilised. However, a well this narrow is very difficult to work in. If I dug another well in this area, I would dig it with a wider diameter. Then, if loose sand was encountered as the water-bearing layer, there would be room to work. I have a speculative hypothesis about how the old-time well-diggers might have coped with the loose sand. They might have driven in a ring of wooden rods (they could have just been straight hazel rods from the local woods) to serve as a temporary circular shuttering to allow digging to continue without the sand falling out and undercutting the walls of the well.
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Fig. 11. This is a modern version of an improvised liner which I hope will prevent the sand from continuing to undercut the walls of the well. I have cut some holes in lower part and bottom of a plastic drum. I then used some improvised tools, including old saucepans on broomsticks, to continue digging out sand as far as I dare. Then I inserted the plastic liner. 
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Fig. 12. Lining the well with bricks, the blue plastic barrel liner in the bottom of the well.
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Fig. 13. I mortared some courses near the bottom of the well with cement but most of the walls were set in place with a combination of wet clay and sand.
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Fig. 14. Creating clay mortar for backfilling and filling the wedges between the bricks. Clay (especially smaller lumps) are piled up and watered. This mortar is improved by mixing in some sand. It makes a very sticky and effective mortar.
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Fig. 15. The brick walls of the well almost completed. In the top ring shown here, no ‘mortar’ has yet been applied. The rings of bricks (apart from a few exceptions near the base) have no mortar between the courses. A ring of bricks is laid on that below (checking occasionally for circularity and levelness, but mainly just laid by eye) and then the triangular voids at the ends of the bricks are packed with clay mortar. Clay mortar was also used for large voids at the sides of bricks but if the gap between brick and side of hole was narrow, sand was sometimes used. 
Safety

Although I strongly suspect that the old-time well-diggers dug un-shuttered holes, it is not the sort of thing that one could recommend. So much depends on particular conditions. Here are some notes that I found online (https://www.haspod.com/blog/construction/excavations-and-the-1-2-m-rule).
“The 1.2m rule for trenches used to be in older health and safety regulations and is often still quoted today. The basis of the rule is that, if a trench is under 1.2m deep, then people can enter the trench without the sides of the excavation being supported or battered back.

This rule is no longer something that should be considered. 1.2m is no longer the threshold for the need to support an excavation. The need to support an excavation very much depends on ground conditions and other risk factors.

The 1.2m rule is not in any of the current regulations. Looking at the article regarding the 3-foot trench it is easy to see why. Often, workers within trenches may be kneeling down to carry out work, laying blocks, installing pipes or cables. If the sides cave in at 1.2m, workers on their knees could easily be buried. Even with other operatives on site, it could take hours to carefully dig a buried person out.
HSE New guidelines on deadly excavations, NCE (2011):
For some activities and materials [or] ground conditions, danger might arise from excavations less than 1.2m deep and in other exceptional circumstances excavations exceeding such a depth may not present potential danger. Specific works should be assessed by someone who is competent to assess the risk and determine what controls are needed.

Whether or not I am deemed competent to assess the risk, I did carefully assess risk during this project. Most times that I descended the ladder I examined the walls for cracks, loose pebbles or other risks. In my opinion, during this dig (bearing in mind the dryness of the conditions and the nature of the clay) I did not anticipate any significant risk of collapse. However, as soon as I hit the water-bearing layer of loose sand I was much less certain and more cautious. I strongly believe that a circular hole is far more stable than a trench of similar dimension. The walls of a trench do not have the bracing provided by the curving walls of a cylinder. 

A different safety aspect, one that I considered as, or more, significant than assessing the risk of collapse during construction, was the risk of people or animals falling down the hole. 
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Fig. 16. During any time that the hole was unattended, even for short periods, stout metal panels were placed over the hole, weighed down with a paving slab.

[image: image17.jpg]



Fig. 17. Here the walls of the well have been built up to just below ground level and the topsoil excavated so that a stout paving slab will lay flush upon the brick walls of the well.
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Fig. 18. Looking down the completed well. Note the blue rope which is attached to the blue plastic liner (plastic barrel) in case I wish to remove this at any stage. I intend to dig a trench beside the well and bury a substantial metal structure to which I will tie the blue rope. This will serve as an extra safety measure in case someone falls down the well. They might be able to grab the rope to slow their fall. If someone somehow finds themselves unhurt but stuck down the well, this rope might help them ascend.

Geology

I had anticipated that the water-bearing stratum would be fractured limestone. The geological map of Riseley indicates that much of Riseley sits on an upfaulted block of Jurassic limestone. (I now have some reason to doubt this but that is another story). Whether my speculation had been confirmed or, as it turned out, proved incorrect, the moment of realisation when saturated sand was encountered was exhilarating. After all these years I now knew for sure what the water-bearing layer was. Being someone who has struggled to get excited by drift geology there was a slight disappointment that no solid geology was encountered during this project. I interpret all of the layers beneath the topsoil/subsoil to be glacial in origin. 
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Fig 19. Here I have laid out representative samples of strata encountered starting with the orange-brown sand/gravel/clay layer (3’ down) at lower right and going clockwise to the sand at upper right. 

The topsoil here is only about 6” deep and even by 6” the soil is rather clayey. Between 6” and 3’ there is a medium brown clay (it might be described as having tints of yellow or orange but only dull) with numerous small chalk fragments and various rounded to sub-angular siliceous pebbles (often the size of coarse gravel. 
At about 3’ the top of a very distinct layer was encountered, a layer that was hard to dig, apparently a mixture of sand/gravel/clay. This layer shows up as a ‘brightly’ coloured band (‘orange’-brown). Even over the small area exposed in this hole, the layer is variable in thickness and undulating. The layer varies from 4 to 6” deep. The layer is not cemented hard like ‘rock’ and so is presumably so difficult to dig through because of its composition.

The bulk of the hole, from 3’6” deep down about 11’6” is clay which I would consider to be one unit (though with some distinct features at top and bottom). The bulk of this layer is a mottled clay mainly a dull medium brown (with some brighter orange patches) with a pure grey (bluish) mottling often appearing as coarse, poorly defined ‘veins’ within the brown clay. The top 1’ of this clay has curious soft white inclusions c. 1 to 2” in size, looking like rotten, powdered chalk. The clay contains sparse chalk pebbles up to about 8” across. Occasional fossils are present including chalky ammonite fragments (of Cretaceous age?). There are also shell fragments which appear un-weathered. These are grey, show lamellar growth and look ‘fresh’. Perhaps these are contemporaneous with the clay?
Below the deep layer of hard-digging dull brown (with blue-grey ‘veins’) there is 6-8” layer of easy-digging orange-brown clay which itself sits distinctly (little transition) on the pure coarse sand. 

There is a large (c. 50-year-old) oak tree approx. 7 metres away. Most of the roots encountered were within the top 14” but sparse finer roots (e.g. 5mm diam.) were found to 7’6” deep. 
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Fig. 19. Looking down the old stone well of 15 Rotten Row. The water level as of August 2019 is 14’ below the brick surround at top of well. The water is only 8” deep at this time (i.e. the well is 14’8” deep).  Even during a very wet time, the water level doesn’t rise very much (not much more than a bucket deep). The internal diameter is somewhat irregular and varies between 20¼ inches and 23 inches.
In August 2019 I had a brief chat about wells in Riseley with Bob Pentlow. He remembers Sam Williamson who was known as the village well digger. Sam Williamson was mainly a builder and he may never have dug a well during Bob’s lifetime, but he was known in the village as the well digger. Sam Williamson lived in Lowsdon Lane. Bob was not certain about how wells were dug and lined. There used to be a well in front of Bob’s cottage and this supplied the cottage via a pump operated from in the kitchen. When the conservatory was built at the back and other work done, the well was filled with rubbish. Next door to Bob there is an open well which Bob made a mesh top for. Bob reckons the water isn’t very deep in that part of the High Street – only about 6’ deep.

Email from Judith Armstrong, August 2019:

Quite a lot of people think that they have wells but they are only cisterns.

In the 18th century they started using gutters, all to do with the improvements in transport and the development of the steel industry. So large farmyards realised that especially in a clay soil you could store large amounts of water for the summer from the rooves of the farm buildings, so they dug large cisterns which look like wells from the top but are disappointingly shallow.

Over this way where the clay is collosally deep.... Up to 60 ft, this I clicked the whole of the clay plateau from Thurleigh to pertenhall, across to colmworth, to dig a true well is a mamouth task.

They tended to use either cisterns or bottle wells.  These have a normal top but about a meter down the diameter becomes very wide, up to 3 m wide. These go right through the clay to the water layers below.

My parents had one at keystone.  If you had thatched buildings it was the only solution.

I can't work out how they dug 60 ft deep without running out of air.  Unless they used air pumps or made a massive diameter hole, it would have a very high co2 content to the air by the time they finished digging.  Co2 being heavier than oxygen.

It is a mystery to me.

I wil maybe do some research too.

There was a well in this garden, but when they dug a septic tank, they dug it just uphill of the well, so we haven't opened it.  There is one across the road and one at the top of the hill, both houses were much later builds than this one which was the only one in the area on the early maps.

Look forwards to seeing you soon

Yours ju
There follow some notes about September Cottage and its curtilage.
THE HISTORY OF SEPTEMBER COTTAGE

15 Rotten Row, Riseley, Bedfordshire, MK44 1EJ
Riseley Our Village in Pictures (Riseley Historical Society 2004) shows a photograph of September Cottage on page 34 with the following caption:

15 Rotten Row. The earliest known record of this property was in the 17th century when the owner was a Michael Yarness and the value was 6s 5d. By 1689 it was described as three crofts. The house continued with three separate occupiers and was known as 13, 15 and 17 until the 1960s when it became just number 15.
The curtilage of the property and an indication of the ground plan of the cottage is shown on the Enclosure Act map of 1793 (Fig. 1). The map is titled as follows: A survey and Plan of RISELY in the county of Bedford as divided and Inclosed an act of Parliament in the year 1793. The long, narrow ground plan of the cottage appears to be much the same as at the present time. The curtilage is shown with a relatively wide road frontage and extending only as far as the east end of the cottage (the end furthest from the road). This appears to be the same curtilage as was sold with the property when Mr R. B. Powell bought it in 1959 (Fig 2). In 1793 there appear to be no other dwellings on the east side of Rotten Row.
At some stage in the 1960s Rowland Powell purchased land to the south-east of the original property (which was formerly arable land). The area purchased at that time was c. 0.5 ha. There followed a series of sales and purchases of parts of that acquired land. In 1974 approximately two thirds of it were sold to L. A. H. Ames for £9815. Mr Ames was unsuccessful in their planning application and eventually sold the land back to Mr Powell in 1981 for £2000 at which point a covenant against residential development was applied to the land. In 1986 part of this land was sold to Wrights of Langford for £22000 who were successful in agreeing terms with Mr Ames to lift the covenant. Wrights built two detached houses on this land. In 1992 the remainder of the land was gifted to Mark Powell. The transacted areas are indicated on Fig. 3.
Fig. 4 gives an indication of the various developments which have been granted permission and built in the vicinity of September Cottage over the past four decades.
By 1989 Rowland Powell had suffered several years of ill-health and, in an attempt to keep the property suitably warm, Astraseal were employed to replace draughty and rotting French doors on the south side of the cottage. Fig. 5 shows the original French doors which were installed in the early 1960s (the child in the photograph was born in 1961).
September Cottage is listed as Grade II and the following details are given in Riseley and its Conservation Area (Department of Planning and Development, North Bedfordshire Borough Council, undated):

	DoE Ref. No.
	Item
	Notes

	46/48
	No 13 (Cottage opposite Numbers 12, 14 and 16)
	17th or 18th century, altered. Roughcast, thatch. 1-storey with attics, 5 casements with glazing bars, 3 dormers. Formerly 3 cottages. Pantiled north single-storey addition.

	46/72
	Small barn south-west of No. 13 (Local Interest)
	18th or 19th century. Timber framed with brick infill or stud and plaster. 1-storey and attic. Pantiles. Formerly a cottage.


Item 46/72 was actually built by Mr Powell in the early 1960s!
From the following website: http://bedsarchives.bedford.gov.uk/CommunityArchives/Riseley/15RottenRowRiseley.aspx
15 Rotten Row was listed by the former Department of Environment in June 1974 as Grade II, of special interest. The cottage dates from the 18th century and is built of colour-washed roughcast over a timber frame with a thatched roof. It comprises one storey and attics.

The Rating and Valuation Act 1925 specified that every building and piece of land in the country was to be assessed to determine its rateable value. The valuer visiting the cottage [DV1/C215/51-53] found it owed by A Robins of Sharnbrook and divided into three separate homes. The portion of the cottage on the road was tenanted by H Smith for £5/10/- per annum and contained a living room, a kitchen and two bedrooms. A brick and tiled barn stood outside and the valuer commented: "Poor type and damp".

The centre of the building was in occupation of H A Wadsworth whose rent was £4 per annum. Accommodation comprised a living room and a bedroom, Again a barn stood outside. The valuer commented: "Very small. High rent". The rear was occupied by Joseph Room who paid £5 per annum for a living room, a kitchen and two bedrooms as well las a barn. The valuer commented: "Rooms very small. High rent".

