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Introducttion
The Melnesss Water Trea
atment Workks treats the raw water su
upply from th
he Loch na h-Uamhachd
h
reservoir to
provide drin
nking quality water for pu
ublic consum
mption in the Melness loca
ality. The treatment of th
he peaty raw
water is und
dertaken usin
ng a crossflo
ow membrane filtration process utilising ceramic ultrafiltration
u
membrane
elements. Granular
G
actiivated carbon
n filters, a lim
mestone contactor and a residual chlo
orine dosing provide
secondary ttreatment. A treated watter tank provvides the req
quired chlorin
ne contact tim
me before a booster set
pumps the ttreated wate
er up to the reservoir,
r
rea
ady for delive
ery to the su
upply. The plant production rate is
up to 110m³ of treated water per da
ay.

Description
The followin
ng provides a description of the vario
ous process stages:s
Raw Water Inlet
The Plant re
eceives untre
eated raw wa
ater from the
e Loch na h-U
Uamhachd supply at 14 Bar
B pressure
e. This
pressure is reduced and
d controlled to
t 8.5 Bar.
ng Filter
Self Cleanin
Raw water p
passes to a filter
f
with a mesh
m
size of 200 micronss. The raw water
w
passes through the filter and
the coarse ccontaminantss are remove
ed. A wiper unit within the filter elem
ment cleans the
t filter surfface.

Basket Strainer
When the filter is off-line for maintenance a basket strainer is used to ensure that production is not
disrupted. The water then enters the membrane crossflow filtration circuit.
Membrane Circuit Operation
Once the membrane loop is full of water, the main pumps start to recirculate the untreated water around
the loop. The water passed through the axial channels of two Kerasep K99BT crossflow filtration modules in
series. These modules each contain 99 cylindrical porous ceramic crossflow filter elements and through
each there are 27 axial channels, the surface of each channel being coated with a layer of zirconia that
provides the active membrane filtration. The available raw water pressure is used to drive the membrane
filtration process. The pressure in the circuit causes clean water (permeate) to pass through the membrane
layer into the shell side of the modules and on for further treatment.
Carbon Filters
Filtered water from the modules combine and flow forward through the GAC filters. The filters are filled with
activated carbon granules which provide polishing of any residual organics in the filtered water.
Limestone Contactor
From the GAC filters, the treated water flows forward into the Limestone Contactor which contains limestone
granules. The granules provide a means of elevating the pH and the alkalinity of the treated water.
Chlorination
Following the Limestone Contactor, Sodium Hypochlorite is injected into the treated water under residual
chlorine control.
Treated Water Tank
The treated water tank also serves as a chlorine contact tank to ensure that the water leaving the treatment
building can immediately be supplied to customers. The treated water is pumped to customers and to the
reservoir tank.
Treated Water Delivery and Plant Operation
Booster pumps transfer water from the Break Tank to the Portvasgo Reservoir Tank. A small quantity of the
supply is piped direct to Strath Melness South.
Wastes
The retentate, a concentrate of the raw water, is discharged directly to drain. Chemical wastes from the
membrane cleaning operation are pumped into a Wastewater Holding Tank where they are manually
sampled, treated, re-sampled and then released to drain.
The plant is designed to meet the following criteria:
Parameter

units

Inlet

Outlet (95%ile)

Colour
Turbidity
Iron (total)
Manganese
E. coli
pH

Hazen
FTU
mg/l
mg/l

221

True,

1.4
0.02
present
-

<10
1
0.1
0.03
zero
7.8—9.2

Advantages of a ceramic membrane:
• Significantly longer working life than organic membranes
• Higher permeate flux
• High resistance to sudden mechanical, chemical and thermal failure, unlike organic membranes
• Tolerant of aggressive cleaning procedures
• One step process without the need to pre-treat

