Abberton Reservoir expansion project
the story so far

Abberton Reservoir is to be enlarged to increase its capacity by
more than 50% - but how did the reservoir come into being?
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Abberton reservoir lies 4 miles to the southwest
of Colchester, in the county of Essex, between
the villages of Layer-de-la-Haye and Abberton.
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Constructed in the late 1930’s on the course of
Layer Brook, which runs into the Roman River, it
covers an area of 1210 acres, holds 26,000 mega
litres (5,700 million gallons) of water and has a
top water level of 17.8m AOD.

Abberton
Pumping Station

To Maldon

It was constructed to store water from winter rainfall for
summer use as part of the water supply network for the
southern half of Essex.
Water is abstracted from the river Stour at Stratford St Mary
and pumped 16 kilometers (11 miles) into the reservoir
through 34” and 36” steel pipelines.
Water from the reservoir is pumped to Layer-de-la-Haye
water treatment works where it is treated to potable quality
standards and pumped into supply. The treatment works has
a capacity of 125mld.
The reservoir is owned and operated by Essex & Suffolk Water
(ESW) who are part of Northumbrian Water Limited.
The reservoir is an important site for birds and wildlife being
a Site of Special Scientific Interest (SSSI), a Special Protection
Area (SPA) and a RAMSAR site.
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History of the supply network

River Stour supply scheme 1935
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This set the scene for the future enlargement of the
company by amalgamation of some of the local
authority undertakings.
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The Langham scheme gave the company the ability to
abstract 12 million gallons (55 mega litres) of water a
day from the river Stour and came into supply in 1932,
but the company estimated that by 1940 it would again
be facing deficiencies in water supply.
In 1935 the company obtained powers through another
Act of Parliament to construct a new abstraction
point on the river Stour at Stratford St Mary, 1.5 miles
downstream of Langham, and abstract a further 35
million gallons (160 mega litres) of water a day and
pump it to a new impounding reservoir at Abberton.
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In 1861 the South Essex Waterworks
Company was formed to supply water
to an area to the east of London from
East Ham to Grays and from the River
Thames as far north as Brentwood
covering 103 square miles. The water
they supplied came from a number of
wells and boreholes drilled into the
chalk aquifer north of the river Thames.
Over the period of the late 19th and
early 20th centuries the area was
developed and the demand for water
grew with a number of new boreholes
being sunk into the chalk.
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The 1935 Act also authorised the construction of a water
treatment works at Layer-de-la-Haye where water from
the reservoir is treated and pumped to Tiptree to blend
with the water from Langham.
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By the time of the First World War demand for water was
outstripping supply and the South Essex Waterworks Company
attempted to secure sources of water from further away through
a scheme promoted jointly with its neighbour the Southend
Waterworks Company. This scheme did not have public or political
backing and did not therefore receive parliamentary consent.
Due to continuing demand for water the South Essex Waterworks
Company revised its plans and in 1928 successfully promoted, by
Act of Parliament, the Stour scheme to take water from the river
Stour at Langham, on the Essex/Suffolk border, and to build a new
water treatment works at Langham.
From Langham the water was pumped to Tiptree where it was
pumped on to Danbury from where it ran under gravity to a storage
reservoir at Herongate to supply the south west Essex area.
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As a result of the granting of the powers for the scheme the South
Essex Waterworks Company was obliged to offer water supplies to
the local authorities in the county of Essex even although they were
outside the company’s area of supply.
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Tunnelling at Hythe

Construction of the reservoir

8 | Abberton Reservoir Expansion Project

Abberton Reservoir Expansion Project | 9

The 1935 Act gave the South Essex
Waterworks Company the powers to
purchase 3,000 acres of land for the
construction of the reservoir, the site
chosen was the valley of Layer Brook
to the south-west of Colchester.
The site was chosen as it is a natural
valley sitting on London clay and is to
the south of the river Stour.
Construction started in March 1936 and
was to continue until the war in 1939.
T and C Hawksley were the consulting
engineers for the project assisted by
Messers Binnie, Deacon and Gourley.
The water company Engineer was
Mr B. W. Bryan.

Hythe Tunnel

Concrete roof of the valve house

In parallel with the reservoir
construction the pumping station at
Stratford St Mary and the 11 miles of
pipeline were also constructed.

Constructing the main dam

The pipeline being part 34” and part 36” bitumen-lined steel,
passing under the river Colne to the east of Colchester. The river
crossing was achieved by tunnelling under at Hythe, 16ft diameter
shafts were sunk either side of the river and these were connected by
a 12ft diameter tunnel. All of these works were completed by manual
labour with the tunnellers working in a pressurised atmosphere of 20
pounds per square inch to prevent water entering the workings. Twin
32” pipes were installed in the tunnel.Sometime later the raw water
pipeline was duplicated with a second pipe of part 40” and part 42”
bitumen-lined and bitumen sheathed steel with welded joints.
Prior to the construction of the reservoir the area was farmland
with a couple of small copse.
Horse races were held on the site, with the Essex and Suffolk
Hunt holding an annual event and the army holding the annual
Enniskillin race. All buildings and foliage within the reservoir
area were removed and the top soil was scraped off and used to
reprofile the edges.
Of the 11 miles of reservoir edge 8.5 miles are covered by a
concrete edging with a slope of 1:3 being 10ft deep with a
perimeter road running on the crest.
Two of the existing roads still cross the reservoir dividing it into
three parts, these are the Layer Breton causeway and the Burnt
Downs causeway, both containing bridge sections to allow the
reservoir to operate as a contiguous water body.
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List of buildings removed:
• Lower Barn – situated at the end of the track from St
Andrews Church, Abberton.
• Layer House – situated in front of the dam off of a
track that ran from the west end of the dam to Lodge
Lane, Peldon.
• Butlers Farm – situated in the middle of the reservoir
to the east of the pumping station, on the same track
as Layer House and adjacent to a copse known as
Butlers Grove.
• Small farm buildings – situated in the middle of the
reservoir to the west of the pumping station, on a track
that was the continuation of Fields Farm Road.
• Billets Barn – at the entrance to Wigborough Bay,
that was on a track that ran from the B1026 near the
beginning of the current causeway.
• Brook Cottages (5) – situated by Layer Breton causeway.
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Peldon

The main dam

The dam is of the ‘Pennine’ type, that is a
mass earth construction with a puddle clay
core. The topsoil and sub-soil were stripped
back to reveal the London clay into which a
trench was cut. The clay core was then built
up from this trench such that the clay was
formed into a single homogenous lump. This
was achieved by the clay being mixed with
water to a set consistency in a ‘Pug Mill’
placed in the trench in layers and each layer
being heeled in by gangs of labourers to
ensure that there were no cracks, fissures or
air pockets in the clay.

As the core rose up selected clay, soil and gravels were piled up on
either side of the clay core, this was to give physical strength and
stability while the core itself gave the water tightness. There are
gravel layers in the dam to allow for drainage to prevent internal
‘Pore pressures’ building up.
The material to construct the dam was all obtained on the site and
the main pit from which the gravels were abstracted is now used as
a fishery, opposite the treatment works.
To convey the materials to the dam a 2ft narrow gauge railway was
installed on the site from the Layer pit to the dam and three diesel
driven locomotives were used to pull carts containing the materials.
Each of the locomotives was named after a local village and after
work had finished two of these, ‘Layer’ and ‘Peldon’ were sold to
the Alpha cement company in Kent. In 1982 ‘Peldon’ was acquired
by the Amberley Museum in Sussex where it has been completely
renovated and now runs on a regular basis.
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The locomotives were manufactured by John Fowler & Co (Leeds)
Ltd the model being the Fowler Resilient 4W Industrial Diesel
Locomotive, powered by a 40hp Fowler Sanders 4 cylinder B series
engine. During the construction the locomotives moved more than
700,000 cubic yards of gravel.
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The dam is 2,270 feet long and 54 feet high at the highest point
above ground level on the downstream side. The maximum water
depth is 45 feet with an average depth of 18 feet.
In the original design the dam had a slope of 1:4 on the upstream
face, which was clad in concrete blockwork to prevent erosion by
wave action and slopes of 1:3 at the top and 1:4 at the bottom of
the downstream face, which is grassed.
On 20th July 1937, as the dam was reaching its full height and
after heavy rain, the central trench which had not been fully filled
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Stage of construction before slide

Possible slip surface

Section through dam
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Section through construction slide

with clay, filled with water causing a major slip and the dam crest
fell by 10 feet and the upstream slope moved outwards by 50 feet,
dislodging the concrete blockwork. This resulted in the dam crest
having to be taken down and rebuilt, this time the upstream slopes
were adjusted to 1:7 at the top and 1:11 at the bottom and a
concrete toe beam was added.
Since its construction the dam has been regularly monitored
and today it is fitted with permanent piezometers to monitor for
movement, it has been stable since the initial slip.
Halfway down the downstream slope there is a step or ‘berm’ this
is the top of a vertical drainage trench which runs into toe drains to
relieve internal water pressures within the dam. On top of the dam
there is a concrete wavewall to prevent high waves over topping
the dam when the reservoir is full.
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Inlet channel

Other reservoir structures
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Within the length of the dam is the spillway
structure where there is an overflow tunnel
and drain valve that relieves excess water
to the Roman river. To the east of the dam is
the inlet channel and Larner Johnson valve
house where the water is pumped in from
Stratford St Mary.

Midway along the north bank of the reservoir is the Abberton
pumping station where the water is abstracted and pumped up
to Layer-de-la- Haye treatment works. This pumping station was
not commissioned until after the war, as hostilities interrupted the
completion. A smaller pumping station known as the ARP pumping
station was constructed downstream of the dam and used during
the war years to supply water to the treatment works, the building
still exists but is not used.

ARP pumping station

Abberton pumping station

Originally two steel pipes, 30” and 36”, carried the water to the
treatment works, these have since been triplicated. The pipes were
brought into St Botolphs station by train and transferred to site on
trailers pulled by three wheeled trucks.
A 27” pipe runs from the pumping station back to the inlet pipes
by the main dam, this allows water to be back pumped to Langham
treatment works in times of low river flows or poor river quality.
The two road bridges crossing the reservoir, the Layer Breton
causeway and Burnt Downs Bridge on the B1026, were completed
by May 1939.

Forebay tunnel

The electricity supply to the pumping station comes from
the treatment works which originally generated its own DC
electricity by means of coal fired Metropolitan Vickers steam
driven turbines, fed from Babcock and Wilcocks boilers.
The coal came from Welbeck Colliery in Derbyshire and
approximately 9,000 tons a year was burnt, 45% of the
steam power being used to generate electricity and 55% to
directly drive the high lift pumps. The treatment works is now
fully electrified from the national grid.
Gerald Curtis, who still lives locally, worked for Babcock and
Wilcocks as a contractor and later transferred to the water
company to work at Layer treatment works where he stayed
for 36 years.
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Layer Breton causeway

Burnt Downs causeway

Marshal roller

Reservoir January 1939
In January 1939 the reservoir held
water to a depth of 15 feet and was
full by the end of 1940.

All the structures of the reservoir were
completed before the Second World War and
the reservoir was filled and put into service.
Minor works, including commissioning
Abberton pumping station, were completed
after the war. The reservoir and its ancillaries
cost £500,000 to construct.
Many of the civil engineering contractors who constructed the
reservoir and treatment works came from Durham and were
accommodated, with their families, in wooden cottages built at
Badcocks Farm along with the concrete batching plant and the site
offices, these were dismantled after construction. Badcocks Farm
was adjacent to the main dam and where the farmhouse stood is
the site of Broad Meadows House.
As war was approaching the contractors were asked to stay on and
run the treatment works and many of them stayed permanently.
Families such as the Taylor’s, Rampling’s and Fry’s have long
histories with Abberton, the families worked on the construction
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– Joe Taylor was the site Blacksmith and in 1957 there were three
Fry’s working at Layer treatment works, Jesse Fry was ganger in the
filter beds. ‘Dusty’ Rampling was reported as loosing a finger while
attaching a cable to one of the Rushton steam engines to remove a
large tree during reservoir construction.
The Engineer for the project was Mr Stanley Aldridge, he came
from Co. Durham where he had just completed the construction
of Burnhope reservoir, he later became General Manager at Layer
works. During construction Mr Aldridge bought a purpose built
roller that was made by Marshalls that had been used in the
construction of Burnhope reservoir, and he modified the earth
scrapers to give improved operation, as they were continually
getting stuck in wet conditions, the scrapers operated with a cable
around one wheel which caused them to slew round and stick.
A local resident, Jim Bunting, remembers the construction.
Being born in 1921 and living at Rye Farm, he was at school when
the project started.
When he left school he went to work on the farm but contracted
to level the land around the reservoir and sow grass seed, he also
helped to lay the electricity cables from the pumping station to the
treatment works with his farm tractor.
Abberton Reservoir Expansion Project | 19

Layer in camouflage

The war years

As the reservoir was filled just prior to the
war the Ministry of Defence felt that it
posed a risk as a landing site for invading
seaplanes, particularly on a moonlit night.
As a defence measure 312 mines were laid in
a grid pattern across the reservoir.
The mines consisted of a steel hollow ball containing explosive
which was detonated by contact with one of the three ‘horns’
protruding from the top, they also had anti-personnel devices to
prevent disarming. The mines were held in place by means of steel
cables attached to concrete blocks. During the war years several of
the mines exploded as a result of ice on the ‘horns’.
At the end of the war the mines were shot by soldiers on the
banks of the reservoir resulting it the majority of them exploding
but a number were holed and sank. In 1989-91 the reservoir was

Engine bogged in soft ground

Air raids

at its lowest level since being filled, due to the dry weather, and
22 mines were exposed on the edges of the receding water, these
were reported to the army and 7 were found to have some form of
explosive intact and were therefore detonated in situ. A number of
the mines recovered also had their batteries intact.
More recently an ordnance diving survey has been carried out and
the reservoir has been given a clearance certificate.
One of the mines recovered in 1990 has been renovated, without
the explosive, and is in the entrance of Layer treatment works.
By the pumping station it was not possible to install mines due to
the risk of damage to the building, so steel cables were stretched
across the reservoir and the anchorage points can still be seen in
the embankment slabbing.
There are also records in the MoD archives of ‘pipemines’ (antitank landmines) being laid in the roads around Abberton as an
additional defence against invasion. All of these were accounted for
and removed after the war.

The area around Abberton was not without
its share of air raid activity and the following
data has been obtained from MoD records.

22nd February 1944

June to September 1940

This period saw the most intensive activity involving flying bombs
(V1s and V2s), Marks Tey was particularly affected.

During the Battle of Britain there were a number of raids on
Colchester, 5kms to the north, the most significant was on
19th August.
On 24th August a German Heinkel bomber was shot down over
Abberton on its return from a bombing raid on Hornchurch airfield.
The plane was reported as catching fire on impact and being
destroyed. One of the crew bailed out and was captured another
drowned in the reservoir. The crash site is believed to be on the
northern side of the reservoir between Blind Knights and the
water to the north east. Jim Bunting was ploughing at Birch and
witnessed the Heinkel being shot down.

An incendiary bomb attack in the St Botolphs area destroyed 14
properties and damaged 99.

June 1944 to March 1945

Also as a defence measure the tunnel that carries the raw water
mains supplying Abberton reservoir, under the river Colne at Hythe,
was flooded for the duration of the war, to prevent enemy troops
using it as a means of crossing the river.
The treatment works at Layer-de-la-Haye was painted in
camouflage colours.
It is also reported that the RAF used Abberton reservoir to practice
low-level flying in preparation for the ‘Dam Busters’ attacks on the
Moehne Dam in Germany.

August and September 1942
This period saw the most destructive attacks on Colchester
including an attack on Severalls Hospital which killed 38 people
and the bombing of Chapel Street where 8 people were killed.
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Male Teal

Post war developments

Environmental history

1949 - Abberton was established as a bird ringing station
by Major General C.B.Wainwright and became the main
wildfowl ringing station in Britain, over 75,000 ducks have
been ringed there.
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1955 – Site of Special Scientific Interest (SSSI).
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1st April 1967 – The Wild Birds (Abberton Reservoir
Sanctuary) Order, this established Abberton as a
bird sanctuary.
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Following the war there was a lot of activity
in rebuilding and developing the area,
resulting in further increases in the demand
for water. The South Essex Waterworks
Company joined with the Southend
Waterworks Company in promoting the
1950 Hanningfield Water Act to construct
Hanningfield reservoir and treatment works.
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1971 – Designated a wetland of international importance
under the Ramsar convention. The Convention on Wetlands
signed in Ramsar, Iran in 1971 is an intergovernmental
treaty which provides the framework for national action and
international co-operation for the conservation and
use of wetlands.

R. L
a
rk

Ca

m

KENNETT
PUMPING STA.
1.83m
Pipeline

R.

BURY ST. EDMINDS

This classifies the area under the EC Birds Directive, sites
listed on the register form part of a network of the most
important nature conservation sites in Europe known as
Natura 2000.
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In 1970 the South Essex Waterworks Company and the Southend
Waterworks Company were merged to form Essex Water Company.
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In 1994 Essex Water Company merged with Suffolk Water Company
to form Essex & Suffolk Water Company.
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This was achieved via the Ely-Ouse to Essex Transfer Scheme
(EOETS) 1967. This allows water that would flow out to sea in
the Wash to be diverted to fill the reservoirs at Abberton and
Hanningfield travelling distances of 141kms and 148kms.
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Abberton reservoir is less than 5 miles from the coast and its
primary role is a roost for the local estuarine population of
wildfowl. It is outstandingly important as an autumn arrival
point, moulting and wintering locality for wildfowl. Some
of the surrounding pastures are damp and unimproved and
form feeding areas for Lapwing, Curlew and Golden Plover in
winter and nest sites for Yellow Wagtail and Redshank. The
improved grasslands are extensively grazed by Widgeon, wild
and feral Geese.

• By regularly supporting a nationally important breeding
population of cormorant (Phalacrocorax carbo) – 360 pairs,
5% of the British breeding population. This colony is unusual
in Great Britain because the birds are nesting in trees inland
rather than on coastal cliff ledges or rocky islets.
• By regularly supporting, in winter, in excess of 20,000
waterfowl, in the five year period 1985/86-1989/90 the
average peak count was 34,000 wildfowl. The site regularly
supports internationally or nationally important wintering
populations of the following ten species of migratory
waterfowl :- Wigeon, Gadwall, Great Crested Grebe, Mute
Swan, Shoveler, Teal, Pochard, Tufted Duck, Goldeneye, Coot.
• By regularly supporting, in the late summer, substantial
concentrations of five migratory wildfowl species :- Mute
Swan, Gadwall, Shoveler, Pochard, Tufted Duck. Many of these
birds moult at the site.
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In 2000 Essex & Suffolk Water Company merged with
Northumbrian Water Limited to become Northumbrian Water
limited but retaining Essex & Suffolk Water as a trading name.
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5th December 1991 – Abberton was classified as a Special
Protection Area (SPA).
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Demand for water continued to grow and in 1964 a Ministry of
Housing and Local Government study highlighted future problems
in the 1970’s, the solution was to transfer water from the Ely-Ouse
river at Denver in Norfolk through a series of man-made rivers,
tunnels and pipes into the headwaters of the Essex rivers Stour
and Blackwater.

In 1991 when Abberton was classified as an SPA it was, in
numerical terms, the most important reservoir in Great Britain
for wintering wildfowl. It owes this to its proximity to the coast
and the strict protection given to the site. Abberton qualified for
three reasons:

The south-western arm of the reservoir has an inaccessible
natural shoreline with willow and reed swamp grading into
damp grassland. This provides cover, feeding and breeding
habitat for invertebrates, waterfowl and other birds, and
provides some additional botanical interest with species
such as Lesser Reedmace, Glaucous Bulrush, Golden Dock,
Whorled Mint, Lesser Skullcap and Small Pondweed.
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