


STAFFORDSHIRE POTTERIES WATER BOARD

TITTESWORTH RESERVOIR SCHEME

TITTESWORTHDAM

The original Tittesworth dam was built about 186Bthe purpose of
supplying compensation water to Millowners on theCRurnet. No water
was taken from the reservoir for public supply.d&yAct of 1949 the
Staffordshire Potteries Water Board obtained poweraise the existing
dam, to use the reservoir for public water supplsppses and also, by means
of two intakes and a catchwater, to divert intordservoir water from
Solomon’s Hollow, a tributary of the Churnet whijoins the main river just
below the dam. By the same act powers were alsordat to enlarge and use
for public supply another existing compensationevagservoir at Deep
Hayes (constructed about 1849) and on completidheoTittesworth
reservoir works the Board were required to supplygensation water from
the two reservoirs at the rate of 4.25 m.g.d. ofctvimot less than 3.25 m.g.d.
has to be given from Tittesworth reservoir.

The gross reliable yield of the enlarged TittesWwaoeservoir, after allowing
for an abstraction from the river upstream of taendby Leek U.D.C. is
estimated to be about 8 m.g.d. The resulting nigile yield to the Board as
the result of the enlargement of Tittesworth reserwill therefore be

betweer3.75 and 4.75 m.g.d., although over the last ten yéha@ryield has
averaged over 8 m.g.d.

In 1957 the Board decided to proceed with themgisif Tittesworth dam, as
authorised by the 1949 Act, and an extensive sediranics investigation of
the existing dam and of the site generally was #rabarked upon to enable
alternative designs for the raising to be prepared.

These investigations showed that the material fogrthhe existing dam was
very variable, much of it being of very poor qugliand that the factor of
safety against failure was close to unity. A peanuleature of the original
dam was the bulge on the downstream side to thiettse original outlet
and spillway channel (see Fig. 1). The most econahsicheme for raising
the dam would necessitate tteenoval of this bulge and an extensive boring
and testing programme was therefore carried os¢éowhether it would be safe
to do so. It was concluded that the bulge couldlgdfe removed in open cut to
ground level—a conclusion which, as will be shoatet, subsequently proved
to be erroneous.

It was stipulated that throughout the raising @ dam the existing reservoir
should be kept in operation as far as possiblefyengpbeing allowed only
during such limited periods as were essential émstructional purposes. The
design initially adopted for raising the dam iswhan plan on Fig. | and in
section on Fig. Il. The design includes a tunnedulgh the left bank which will



act as the new overflow (being connected at itsreps end to a vertical shaft
and bellmouth spillway) but the tunnel will alsontain the supply and
compensation water pipelines, a valve tower withkas at different levels
being provided adjacent to the spillway shaft. Terapy openings are provided
in the vertical spillway shaft to deal with floogsdharges during the
construction period.

In 1959 a contract was let to Messrs. John HowafZb&for raising the dam
and work commenced in May of that year.

By early May, 1960, the tunnel and lower part & #alve tower and spillway
shaft had been constructed; the reservoir had &egtied prior to constructing
the inlet channel to the valve tower and the stomeon the upstream side of the
original dam; and excavation in open cut of the dstweam bulge had been
substantially completed to ground level.

On Sunday, 8th May, 1960, a major slip occurrethendownstream side of the
dam in the area of the bulge. The slip extended abveut one quarter of the
total length of the dam and resulted in a maximuopaf 16 feet at the crest.
(See photograph opposite.)

Emergency measures had to be taken to stabilissifipeed section and to
provide for flood flows as although the reservoasiempty at the time it was
liable, if heavy rain occurred, to fill and staxtesflowing within a matter of
hours.

Apart from these emergency measures the slip netessmajor changes in the
design of the raised dam. Fig. Ill shows a crostiGge of the revised design to
which work is now proceeding. The main changesesigh were moving the
centre line of the raised dam 30 feet further dameasn and substituting an
articulated concrete core wall for the rolled otaye originally proposed. A
somewhat similar design with a concrete core wab wonsidered in 1958 but
was then rejected due to its greater cost.

It was further considered impractical to continuetloe basis of the original
contract and on the advice of their consulting eegis the Board agreed to
change over to a cost plus fixed fee type of cahmad work is now proceeding

on this basis.
WATER TREATMENT PLANT AND PUMPING PLANT

The treatment plant will be of the rapid gravitpéywith upward flow hopper
type sedimentation tanks and will be capable ofinigavith flows up to 10
m.g.d.

There will be three draw-offs from the reservoingected to a 36" dia.
concrete-lined steel main leading to the watetttneat plant which is sited
below the dam on the hillside on the east of therri

When the level of the reservoir is too low for wategravitate to the water
treatment plant, the water will be pumped to thter§ by raw water pumps
sited just below the stilling basin.



After treatment the clear water will be pumped tigio a 30" dia. steel main to a
new 10,000,000-gallon concrete service reservod,feom there through a 27"
dia. steel main to a new 2,000,000-gallon reinfdrcencrete service reservoir
recently constructed at Bucknall and also to asterg 3,000,000-gallon

service reservoir at Birches Head.

Chemical treatment before filtration will be by Ahna and Potassium
Permanganate. Chlorine and Lime will be used bedackafter filtration. The
design and layout is such that two sedimentatinks@nd two filters can be
used for experimental purposes whilst the maintptaaperating. The filters are
sited on top of the clear water tank which is i tsections each of 250,000
gallons capacity.

The raw water and clear water pumps will be capabtiealing with quantities
of water from 2.5 to 10 m.g.d. and will be of thextical spindle centrifugal
type, driven by variable speed commutator type nsoto

The electrical supply will be taken from the loe&dctricity authority at 11,000
volts and transformed down to 415 volts. Two

diesel driven alternators are being installed taaacstandby in case of failure of
the electrical supply, and also for generatingrupeak periods of electrical

demand by arrangement of special tariff rates thiéhelectricity authorities.
DYEWORKSEFFLUENT TREATMENT PLANT

A dyeworks is situated on the River Churnet, fegdinto the Tittesworth
Reservoir, and under the terms of the Act for aoresing the reservoir the
Board have to treat the effluent from the dyeworks.

Accordingly the effluent from the dyeworks will floby gravity through a
pipeline to a separate treatment works sited doeast of the dam on the
hillside to the east of the river and above theawakatment plant. The effluent
treatment works will be capable of dealing withta250,000 gallons per day.
The treatment will be by copperas and lime, folldvy settlement, the clear
effluent being taken to the river below the darthexi direcdy or after land
irrigation.

GENERALNOTE

Since its inception in 1849 the undertaking hagdetntirely, for supply
purposes, on naturally purified water from undeuogub sources. The enlarged
Tittesworth Reservoir, on completion of the wonkd| impound water for
supply purposes, and the Board will therefore lm&ipged with two well tried
systems of supply, ensuring a more economic operati the undertaking, and
the best possible use of the water resources alaiiar the benefit of industry
and commerce as well as the inhabitants of Norff@tshire generally.
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