Water Treatment and Supply

Invercannie and Mannofield WTWs

£41m scheme to improve water treatment for Aberdeen

by
Brian Mitchell

Aberdeen, Scotland’s third-largest city. The water treatment works at Mannofield, in Aberdeen City, and
Invercannie, 28 miles west of Aberdeen, treat raw water extracted from the River Dee and provide the sole source
of potable water to the city and surrounding areas. Ongoing water quality analysis identified that both works suffer from
failures to meet various permitted concentration values in colour, coliforms, turbidity, manganese and pesticides. The
Drinking Water Quality Regulator has also determined that the level of disinfection control at both works is inadequate
to ensure consistent bacteriological compliance and taste. Two aqueducts — one laid in 1866 and the other in 1924 —

The Invercannie and Mannofield water treatment works together serve a population of around 300,000 in

which are currently used to take treated water from Invercannie to Aberdeen also required upgrading work.

Invercannie WT'W Memcor Membrane plant — Membranes were upgraded for a type compatible with colour removal

Single Solution

Although the projects are separate, a single solution tying them
together was agreed with Scottish Water. The solution involves
reversing the outputs of 70MLD at Invercannie WTW and 49MLD at
Mannofield WTW. This has the direct effect of reducing the scope of
work on both Invercannie WTW and the aqueducts but increases the
scope of work and output at Mannofield WTW. However, taken as
an integrated solution, the solution produces not only the lowest
capital cost but also the lowest whole life cost.

Scope of work
Mannofield WTW
The works was constructed in 1983, to treat a raw water flow of 37.5

Courtesy Scottish Water Solutions

Ml/day. Water is pumped from the River Dee, through a raw water
balancing tank, to the works inlet for treatment. The treatment plant
consists of chemical coagulation, clarification, rapid gravity filtration,
for the removal of colour and turbidity. Chlorine gas is used as the
disinfectant and is added upstream of a retention chamber (contact
tank). Water flows from the contact tank to a clear water tank. Lime
is added downstream of the clear water tank. Backwash water is
pumped from the outlet of the clear water tank, upstream of the lime
injection point, to a wash water storage tank, which provides a gravity
supply of wash water for the filters. Filter backwash water passes to
a washwater recovery tank and is discharged directly, without
settlement to a sewer. Clarifier sludge also passes directly to the
sewer.
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Dustacco Engineering Ltd
Tower Works

Stoneygate Road
Newmilns

Ayshire

Tel: 01560 321394
www.dustacco.com Fax: 01560 321320

From Design & Manufacture to Installation & Commissioning-
Dustacco - “THE Complete Service Solution”

Our range of M & E services include:-

¢ Total Project Management e Screens, Detritors, Classifiers
¢ Full Mechanical & Electrical Services Package * Aeration Pipe Work & Blowers
¢ Pipe Fabrication and Installation e Odour Control Equipment
— DWI Approved stainless steel, ductile, carbon, e Structural Steelwork & Access Platforms
plastic & Skotchkoted e GRP Enclosures & Kiosks

PST & FST Bridges & Scrapers

Weir Plates, Screens, Strainers & Scumboards
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To find out more about how Dustacco can assist your business email us today at: - sales@dustacco.com
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Dustacco - Your Complete Mechanical & Electrical Services Partner

GEORGE LESLIE LTD

CIVIL ENGINEERING CONTRACTORS
www.georgeleslie.co.uk

Blackbyres Road, Barrhead,
Glasgow G78 1DU
tel: 0141 881 9131 fax: 0141 881 8265

Edinburgh Office:

Dalhousie Business Park

Carrington Road, Bonnyrigg EH19 3HY
tel: 0131663 8243 fax: 0131 663 8734

email: mail@georgeleslie.co.uk

Working in partnership with
Scottish Water
throughout Scotland
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Extension to Mannofield WTW (right) and Internal view with the 2 (No.) new clarifiers in the foreground

and the 2 (No.) new RGSFs in the background (left)

Work to expand output at Mannofield has seen extension of the
existing clarification and rapid gravity sand filters process and
capacity has been raised from SOMLD to 70MLD. The current six
clarifiers have been increased to eight and the three sand filters taken
up to five. An upgrade of the existing polyelectrolyte make up and
dosing plant was also completed. The project was carried out by
Morrison/ Enpure.

Invercannie WT'W

The water treatment works at Invercannie has been supplying water
for Aberdeen for well over a hundred years. Initially treatment
comprised raw water storage and slow sand filter filtration. As
demand for water grew over the decades, the plant capacity was
increased by the construction of additional slow sand filters.
Chemical treatment was added in the early 1990s, with chlorine
dosed for final disinfection and lime for pH adjustment. Ozone
treatment was introduced shortly afterwards to remove organic colour
which often existed to levels greater than the current limit of 20°
Hazen. Most recently, following a Cryptosporidium incident in

Courtesy Scottish Water Solutions

Aberdeen, a membrane plant was constructed, providing an effective
barrier to the oocysts.

The ozone plant is a high energy consumer and has been unreliable
in operation. It is reported that over a 9 year period the full ozone
dosing capacity has only been available for 2 years. The slow sand
filters are difficult to maintain during the winter, when increased
biological activity increase the frequency of cleaning required. This
increased frequency results in a filter requiring to be scraped at 30 day
intervals. The low temperatures experienced causes freezing on the
filter surface, when it is drained. This freezing prevents or delays
cleaning. It is the combination of the increased biological activity
and the low winter temperatures that makes it difficult to maintain
the process and often leads to a filter being brought back into service
before it has ripened, increasing the risk to the supply. The sand
washer is 25 years old and has reached the end of its life.

The work at Invercannie, carried out by Biwater Leslie, has seen an
upgrade to the existing membrane plant, by replacing primary

Invercannie WT'W - New inlet works which includes a screening chamber, chemical d

tank

1
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and a new chemical building. These were all contained within an existing slow sand filter which was taken out

of service early to accommodate the new inlet works
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membranes with hydrophilic membranes to remove colour and
turbidity from the raw water. A flocculation chamber has also been
constructed upstream of the membrane plant.

The two existing secondary membranes have been replaced with one
new Primary Hydrophilic PVdF membrane cell to improve security

of membrane plant operation.

The existing disinfection system has been upgraded and a sludge

treatment facility incorporates sludge thickeners, Lamella and sludge
presses. Invercannie’s capacity has been maintained at 49MLD and
an additional facility for washwater neutralisation and recovery has
been provided. The project team worked closely with Siemens
Memcor who designed the existing membrane infrastructure.

Note: The Editor & Publishers thank Brian Mitchell, Project
Manager with Scottish Water Solutions, for producing the above
article. &l

Invercannie WT'W - New Chemical building - The pl
should match exactly the existing buildings

Masters of Flow Control

For over 50 years weber Sensors has been a
worldwide leader in sensor innovation, partne-
ring many international operating OEM's and
system integrators.

Our contribution to such a partnership
exceeds normal customer / supplier
relationships:

In close cooperation with our customer
partners we help to develop "integrated
sensor solutions" designed for the entire
system concept.

This combination of industry specific know

how and our unique knowledge of electronic
sensor technology results in the most 1)
economic technical solution for the task at /oy
hand. Ok g3

weber Sensors is proud to be linked with “#rs,, G, m/s
many of the UK's leading water companies, 2
supplying industry specific solutions for all
aspects of flow control.

weber

Sensors Ltd 66 Eastbourne Road s Southport « Merseyside PR8 4DU ¢ UK

Member of the captor Group  Phone: +44 (0)1704-551684  Fax: +44 (0)1704-551297

E-mail: info@captor.co.uk * www.captor.com

ing constraints on the site were very strict and required that all new buildings

Courtesy Scottish Water Solutions

How do you turn a black
storage tank into a green one?”?

Chem-Resist know-houw!

Chem Resist Managing Director Simon Hewitt
says there is often a misconception - even amongst
industry users - about what happens when a tank
comes to the end of its useful life: -

“People often assume that if a storage tank,
possibly full of aggressive acids, has been sitting on
an industrial complex for 20 years or more and
requires replacing it somehow is quietly disposed of
in a landfill. In fact, all our tanks and construction
off-cuts are fully recyclable” he says.

+ STORAGE TANKS

* PROCESS VESSELS

* FUME SCRUBBERS

* CHEMICAL MIXING

* ACID DILUTION

* ACID RECOVERY

* ACID COOLING

* PUMPS

= TANK INSPECTIONS

* TURNKEY INSTALLATIONS

“Take-away" Service

We have now achieved accreditation for the rigorous
IS0 14001:2004 Environmental Management
certificate and Chem Resist already offers to help with
decontamination of tanks ready to be replaced and has
in place a safe “take-away" service for customers - or
indeed any company - with decontaminated tanks
ready to be environmentally recycled.

Cleansed and Recycled

Thermoplastic lends itself to the extrusion process
particularly well and following granulation and
compounding it is melted into pellets - which also
incidentally cleanses the material - before being
recycled into another useful domestic or industrial
product.

CHEM RESIST
-

Britannia House, Lockway, Ravensthorpe Industrial Estate, Dewsbury,
West Yorkshire WF13 35X. Telephone: 01924 499 466 Fax: 01924 490 334
Email: enquiry@chemresist.com

www.chemresist.com
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