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The Bradford Beck
by David (Barney) Lerner,
Chair of Friends of Bradford’s Becks.

The interaction of rock formations, ice ages and rainfall over geological time has created the
valley and catchment of “Bradford Dale”. The small river in the dale, Bradford Beck, and its
tributaries drain much of the land that now underlies Bradford. Over the last millennium man
has done much to remould the surface of the catchment, and the history of the waterways
reflects the economic geography of the area over that time. This article will sketch some of the
history of Bradford’s becks relating to water power, flooding, pollution and culverting. But let’s
start with names and a brief description of the becks in the catchment (Figure 1).

Figure 1. Bradford Beck and its tributaries.
1
Bradford
is
mentioned
in
the
Domesday
Book
as
Bradeford
(http://opendomesday.org/place/SE1633/bradford/), meaning broad ford; this refers to a
crossing point of the Beck near the Cathedral.

Please note that the boundaries of Bradford change throughout history and, to keep the text simple,
details of the changes are not usually included in the descriptions below.
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The main channel of the Beck changes its name, from Pinch Beck at the upstream end west of
Thornton, to Clayton Beck, Middlebrook and finally to Bradford Beck as it enters the urban area
around Crossley Hall. The character of the Beck and its tributaries varies greatly. To the west,
the tributaries of Pitty Beck, Pinch Beck, High Birks Beck and Hole Bottom Beck are almost rural.
Chellow Dean (or Dene) has two attractive reservoirs in its upper reaches and runs through
parkland until it goes underground in Crossley Hall and is canalised alongside the Farmers Boy
factory. In Shipley, Red Beck burbles through Heaton Woods, until it enters the urban area and
also disappears underground. These streams are well worth exploring (FOBB, 2017). The
upper section of the Westbrook has been turned into a nasty concrete channel and two foul duck
ponds in Horton Park, and the tributary in Lister Park (not shown on Figure 1) has become
waterfalls and a boating lake. But most of Bradford Beck and its tributaries are hidden away
underground in culverts or inaccessible in deep masonry and concrete canyons all the way down
until it joins the Aire just downstream of Baildon bridge and weir.

Water power, mills and weirs
Aside from water supply, the major historical use of small rivers was as a source of water power
and the Bradford Beck is no exception. The first water mill in Bradford was established by 1295;
the site is not known (Alred & Brown, 2006). A new mill was built in 1530 at Millergate, with a
goit bringing water from the Beck at Brownroyd; traces of this goit are still visible. Until the 19th
or 20th centuries, districts such as Thornton, Clayton, Bowling and Horton were separate places,
and had their own mills. For example, a fulling mill for cleaning wool was recorded at
Leventhorpe (near the confluence of Pitty Beck and Clayton Beck) in 1311. Sam’s Mill on
Middlebrook just downstream of the confluence with Bull Greave Beck, was established in the
late 15th century. In 1899, well into the steam age, there were still five waterwheels and
turbines on the Bradford Beck system (Wilson, 1899).
The power in a water mill derives from the gravitational fall of the water; a higher drop gives
more power. Consistency of flow is important, making reservoirs useful. So weirs and mill
ponds are common features, changing the morphology of the streams (Figure 2a). The naturally
fast flowing becks are interrupted, slowed and ponded, changing their ecology and, in industrial
times, acting as traps for potentially polluted sediments. In 1899, there were 9 fixed and 15
movable weirs, and 47 dams, including 13 on the course of the streams (Wilson, 1899). Some

Figure 2. The effect of mills and their weirs on the morphology of the Beck. (a) The arrangement
of ponds and channels at Leventhorpe Mill in 1845, based on a sale plan (Figure 29 in Alred and
Brown, 2006). (b) The weir above Sam’s Mill.
are still there, preventing migratory fish from moving upstream; for example, the weir just
upstream of Sam’s Mill, is about 4 m high (Figure 2b). Should the weirs be preserved for their
heritage value, or removed to return the river to a more natural state?
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Flooding
Rivers flood when there is heavy rain. It is part of the natural process of creating the valley and
morphology of the channel. If humans choose to live or work too close to the river, in the flood
plain, they will suffer floods.
The average flow of the Beck at Shipley, where it has been measured continuously since 1983, is
0.6 m3/s. The catchment is ‘flashy’, i.e. flow rises very rapidly in response to rainfall. The
maximum recorded daily flow is 13.8 m3/s, 200 times greater than the average (NRFA, 2017);
the absolute peak within a day will be much higher.
It seems that average flow in the Beck has not changed much in the last 150 years. In 1867 the
Borough Engineer estimated the average flow as 15-20 million gallons per day (0.8-1.0 m3/s).
This included the water added to the Beck as sewage (2 million gallons per day, 0.1 m3/s) all of
which was imported into the catchment. Thus the ‘natural’ flow of the Beck was about 0.7-0.9
m3/s, which is comparable with the modern value of 0.6 m3/s, especially considering that there
were no accurate river flow measurement methods in 1867 [eEstimates taken from River
Pollution Commissioners (1867) paragraphs 8866-8932].
Several human factors conspire to make floods worse, increasing the large difference between
average and maximum flows. The hard surfaces of cities prevent rainfall infiltrating into the
ground. They speed the flow of water across the surface and in pipes to the river, which then
rises rapidly and to higher flow rates than would of occurred without the city. However, as has
happened in Bradford, the channel is often constrained in width and the flood plain raised to
provide building land. This reduces the capacity for flow, removes the storage capacity of the
flood plain, and accelerates the flow leading to even higher peaks downstream. Nowadays, we
are aware that climate change is likely to worsen flooding; the Environment Agency
recommends that flood protection measures should be designed to accommodate an extra 20%
on the peak flow rate used to design them.
Robinson (1974) lists some of the floods recorded over the last 500 years; there will have been
many more. The worst flood in the last century was in September 1946, said to have caused
£1M of damage. The city centre was again flooded in 1947, 1968 and 1982. Eventually, the
Bradford Beck Alleviation Scheme was built in 1990-93 (T&A, 2007). This is a 3.7 m diameter,
1.37 km long tunnel, picking up flood flows from the Westbrook (by the University) and
Bradford Beck (near the junction between Preston St and Thornton Rd) and carrying them as
much as 60 m under the city to discharge into the Beck again near Queens Rd (route shown on
Figure 1). It was designed to reduce the probability of flooding in any year to 2%, and so far
there has not been any river-derived flooding in the city centre since it was constructed.
However, there have been other flooding incidents with, for example, 13 cars being written off at
Shipley in July 2012 (T&A, 2012).

Pollution and sewage treatment
Human activities and wastes such as agriculture, human sewage and industrial effluents often
pollute rivers. Bradford Beck gained a bad reputation in the early 19th century which lives on in
its nickname of ‘Mucky Beck’. “As early as this period [1826], complaints were made of the
impurity of the Bradford Beck, in which it had been the boast of the townspeople that trout
delighted, but which in 1826 had become to be described as a ‘sink of filth’” (Cudworth, 1881).
A government official visiting Bradford in 1843 to collect evidence for the Public Heath Act of
1848 described it as “the most filthy town I have visited”. There were no public sewers at all,
and matters were made much worse because the Beck was diverted into the almost stagnant
canal basin with the consequence:
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“the water of the basin is often so charged with decaying matter that in hot weather
bubbles of sulphuretted hydrogen are continually rising to the surface; and so much is
the atmosphere loaded with gas that watch-cases and other materials of silver become
black in the pockets of the workmen employed near the canal. The stench is sometimes
very strong and fevers prevail all around.” (Bradford Corporation, 1912).
The River Pollution Commissioners reported that matters were easily as bad in the 1860s,
summed up in a story in which Bradford outdid London:
“so corrupt that large volumes of inflammable gases were given off, and although it had
usually been considered an impossible feat to ‘set the River Thames on fire’ it was found
practicable to set the Bradford canal on fire, as this at times formed part of the
amusement of boys in the neighbourhood. They struck a match placed on the end of a
stick, reached over, and set the canal on fire, the flames rising six feet high and running
along the surface of the water for many yards, like a will-o’-th’-wisp; canal boats had
been so enveloped in flame as to frighten persons on board.” (Bradford Corporation,
1912)
In order to reduce the pollution nuisance, the Corporation took out an injunction against the
canal company in 1866 to prevent the canal company from diverting the Bradford Beck. The
company pumped water up from Shipley to keep the canal operational, but it eventually folded.
Mr Stansfield, the owner of Esholt Hall, took proceedings against Bradford in 1868 to try and
stop it putting sewage into the Beck which would subsequently pass into the Aire. This
eventually led to the Corporation buying the Esholt estate and building a sewage treatment
works there almost 50 years later. Matters were still bad in 1899, when the West Riding Rivers
Board said “…when the stream enters the Aire it carries the bulk of the sewage of Bradford, and
has become the most filthy stream in the West Riding.” (Maclean, 1899). Even in 1990 when the
city was fully sewered and all sewage went out of the catchment to Esholt, the Beck was
classified at Grade E (bad) on the General Quality Assessment scale of A to F (ART, 2013). By
2009, it had finally improved to Grade A, but then the official classification system changed to
one of ecological status (or potential), and Bradford Beck was rated as poor. Pollution remains a
constant problem as discussed below.
Agriculture does not seem to have been recorded as a problem in the Bradford Beck and, at the
current time, the occasional problems of sediment from animals trampling the banks are minor
compared to the other issues we find.
Industrial pollution has been with us for a long time: there is a report from 1357 of a tanner
being prosecuted for throwing waste in the Beck (Bradford Timeline, no date). The processing
of hides and wool produce large amounts of highly polluting effluent. When wool is washed
(fulling), up to 60% of the weight is removed as dirt, faeces and lanolin. The fats and other
organic matter biodegrade in water, sucking all the oxygen out of the stream and then degrading
anaerobically to generate hydrogen sulphide; nothing can live in such streams except specialist
bacteria. With wool having been the main industry of Bradford Dale up until the mid 20th
century (20% of the world’s wool was said to be processed in Bradford in 1912) it is perhaps
not surprising that the Beck has been so odious.
It is well known that Bradford industrialised very rapidly in the 19th century, with a parallel
growth in population from a few thousand in 1800 to approximately 100,000 in 1860 and
250,000 in 1899. The growth was almost entirely related to processing of wool and related
fibres, and ancillary industries such as dyeing and manufacture of textile machinery. The
evidence gathered by the River Pollution Commissioners (1867) provides a lot of detail of the
industrial activity in the borough and what happened to their wastes; a lot of them ended up in
the Beck. The 1899 survey lists works in Thornton and Clayton still discharging untreated
effluent, and found at least 18 factories in Bradford discharging to one or other beck rather than
4
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to the sewers. The Friends of Bradford’s Becks have found that there are still industrial
discharges to the becks in 2017!
Sewerage of Bradford began in 1862 when the first mile of public sewer was laid. Until then,
domestic wastes were disposed of via privies and ashpits which were emptied as required. In
1867, Bradford had 6000 ashpits and 12000 privies which were emptied by contractors for the
Corporation (River Pollution Commissioners, 1867). We can expect that some of the wastes in
the privies leaked into groundwater and the becks, but most of it will have been removed for
beneficial use. The collected wastes had value as fertiliser, and urine was useful in various
industrial processes. WCs were beginning to appear, but required a sewer to connect them to a
watercourse; there were 1500 in Bradford at this time. WCs can only have made pollution of the
becks worse as the human wastes discharged rapidly into the watercourses.
Thirty miles of sewers had been installed by 1870, and they discharged directly into the Beck at
Frizinghall; no wonder Mr Stansfield sought an injunction to stop the discharge! The Frizinghall
sewage treatment works was completed in 1873. The private company running it went bust in
1874 because they could not master the technical issues of treating the industrial wastes
containing up to 50 tons per day of lanolin. Bradford Corporation took over and eventually
mastered a treatment process that created two saleable products, lanolin and sludge cake (for
fertiliser) (Bradford Corporation, 1912). Wilson (1899) reported that the liquid effluent was
hardly treated, and its discharge to the Beck will have continued to make the Beck down to
Shipley and the Aire very unpleasant. He noted that a works was being built for Clayton, and
that the works at Thornton treated the effluent from 1450 houses by chemical precipitation,
sand filters and infiltration.
Part of the difficulty of treating sewage in Bradford was the lack of flat land in the downstream
valley to build a works, especially as irrigation on to land was a major part of the treatment
process. As Bradford expanded further in the early 20th century, the decision was taken to
acquire the Esholt estate and build a works there; the story of the difficulties of persuading
parliament and the Misses Stansfield to allow this are given in Bradford Corporation (1912). The
works were completed in 1912, sized for a population of three million, 10 times that actually
served, because of the heavy industrial load. By that time there were 112 miles of public sewers
in the old borough. Sewage was taken from Frizinghall to Esholt in a pipeline laid in the canal
towpath. The tunnel under Wrose which is used today was completed in 1923; there is an ofttold story of it being opened by the civic dignitaries driving through in a Jowett car. The Esholt
works initially had 128 filter presses and a grease house to extract the saleable products from
the sludge; these buildings are long since defunct as the character of Bradford’s industry has
changed.
Most of Bradford’s sewers receive both foul and storm water. During storms, the capacity of the
sewers and treatment works could be exceeded which would cause localised but very
unpleasant sewer flooding. CSOs (combined sewer overflows) are built into such sewer systems
to discharge the excess water directly to a nearby watercourse. Each CSO should only discharge
occasionally (three times per year is a common target) when flow exceeds five times dry
weather flow. By 2000, there were 69 of these CSOs in the catchment and at least 45 of them
were causing aesthetic and water quality problems by discharging too often or even
continuously. Yorkshire Water carried out a large programme of works to try and eliminate
these problems. The number was reduced to about 51 and screens to take out rags were fitted
at 35 sites. A significant investment was made in ten underground tanks to store water during
storms and pump it back to the sewers later. These tanks have a total capacity of 17,275 m3, the
largest being 26 m deep and holding 4,000 m3 (Figure 3) (Caudwell, 2004). A further 650 m3
tank was installed in Shipley in 2012 (T&A, 2012b).
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Figure 3. Construction of a storm sewage storage tank to the west of Bradford in 2003. 15 m in the
photo, the final depth was 26 m (Caudwell, 2004).
Since they formed in 2012, the Friends of Bradford’s Becks have observed that the Beck is often
discoloured with a bluish tinge. There have also been a number of gross pollution incidents,
with examples shown in Figure 4. In 2016 and 2017, they conducted a programme of
inspections of the becks and various outfalls to check for pollution sources (with financial
support from the Environment Agency). They observed over 30 incidents of polluting
discharges including several from a modern food factory, a continuous discharge of sewage from
a surface water drain (Figure 4c), and major releases of sediment from the Heron’s Reach

Figure 4. Examples of recent incidents of gross pollution. (a) Industrial effluent observed at
Poplar Rd, at the downstream end of the brick lined channel. (b) Ochre polluted water from an
old mineworking, observed in the canalised reach downstream of Briggate, Shipley. (c) Sewage
pollution in a surface water outfall at Boggart Wood (Pitty Beck) caused by one or more
misconnected sewers in Allerton.
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housing development on Allerton Lane. It is also obvious from observation of the lower reaches
that there are many concealed polluted discharges within the extensive culverts of Bowling Beck
and Eastbook which underly major industrial areas of the city.

Culverting and canalisation
The most notable feature of the Bradford Beck is that, as noted in the introduction, you can’t find
it! From the western edge of the urban area it is hidden in culverts or canalised between high
steep walls with little public access (Figure 1). Tributaries like Horton Beck, Westbrook,
Bowling Beck, Eastbrook and Trap Skye hardly appear at the surface at all. There are two main
reasons for this:
•

•

Land was valuable for building on, especially if reasonably flat. Riparian owners
normally own up to the centre line of a river. To the despair of the Borough Engineer in
1867, Bradford landowners asserted this right and built up to or over the Beck in many
places, sometimes building a wall down the centre line (River Commissioners, 1867). If
the land was boggy, the solution was to raise it, usually with ash and other wastes, which
necessitated building walls to stop the fill slumping into the river. Never mind that that
these actions interfered with floods!
Enclosing the Beck was seen as a way of dealing with the pollution and smells, and seems
to have been adopted as a policy by the Corporation from the mid-1800s.

In 1800, the only parts of the becks which were covered were at bridges. By 1830, some of the
Beck and Bowling Beck in the town centre had been culverted. As shown in Figure 5, culverting
extended rapidly during the 19th century. This sketch was derived by inspecting town maps of
the stated dates, many of which are available online at www.bradfordtimeline.co.uk. There is a
wealth of more detailed information available in Bradford’s Local Studies library.
Culverts and retaining walls are engineering structures and have a lifetime. Bradford’s culverts
have had to be repaired or rebuilt over the years, and this will continue at significant cost to the
Council and landowners. For example, the culvert under what is now the Broadway shopping
centre was rebuilt in the 1950s in brick (Figure 6a) and again in the 1970s in concrete. The
stage of the Odeon cinema was partly built over the culvert, which might explain the stories of
rats emerging (Figure 6b). When the decision was taken to save the Odeon, the culvert was in
such poor condition it had to be rebuilt; the new one detours around the building. When the
Grattan warehouse was built to the south of Thornton Rd in 1986, the Beck was reburied in new
concrete box culverts (Figure 6c). Some of the culverts are magnificent structures, for example
the cover photo on this issue shows the Victorian structure and the confluence of the Bowling
Beck and Bradford Beck; this is NOT under City Hall, but between Market St and Broadway. As a
final example of a culvert, Figure 6d shows the exit of the Red Beck into the Bradford Beck,
emerging through one of the high masonry walls which so constrain the Beck even where it is
open to the air. Figure 3b shows another example of such canalisation.
Unfortunately new culverts are still being constructed. The widening of Canal Rd at the Junction
with Stanley Rd in 2015 covered over about 50 m of the Beck.

7

Pre-print of article in The Bradford Antiquary, Vol. 78, pages 88-100

Figure 5. Dates by which various reaches of becks in Bradford’s centre were culverted (A colour
version of this sketch is available on www.bradford-beck.org)

Figure 6. Examples of culverts in Bradford. (a) Rebuilding the city centre culverts in the 1950s,
looking downstream towards Lower Kirkgate. (b) This old culvert holding up part of the Odeon
was rebuilt in 2015. (c) Laying new concrete box culverts for the Beck at the Grattan warehouse in
1986-7. (d) The Red Beck emerging into the Bradford Beck under Valley Rd, Shipley; note also the
high masonry walls canalising the Beck.
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Part of the mission of the Friends of Bradford’s Becks is to raise awareness of the becks in
Bradford, on the basis that more interest will lead to more care. In a recently completed project,
they have marked the course of the culvert beck from the Odeon to Lower Kirkgate with a series
of carved pavement plaques (Figure 7). The group are currently working towards a ‘listening
sculpture’ which will celebrate Bradford and the Beck, and allow passers-by to hear the stream
burbling below.

Figure 7. The plaques trail marking the hidden Bradford Beck (more detail at a walking guide at
www.markingbradfordbeck.org)

Conclusion
As Jane Callaghan put it in her poem which is carved into the pavement plaques, “Under our city
lies A misused, abused stream” (Anon, 2015). Over the last millennium it changed from a source
of water and power to a highly polluted sewer. It began to recover when the textile industry
moved out of Bradford and, if the Friends’ catchment management plan is taken as a blueprint, it
might become a clean, visible, accessible, thriving and cared-for stream in a water-wise city
(ART, 2013). Let’s hope it comes to pass.
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