
Dairy profits from zero water use
A Case Study at Westbury Dairies Ltd

This Case Study demonstrates how adopting a systema tic approach to water

management can save money and increase productivity . Westbury Dairies Ltd is a state-

of-the-art facility, designed and constructed to pr ocess 850 million litres/year of milk. All

site water is provided by the recovery, treatment a nd re-use of condensate formed

during the milk evaporation process. An integrated system of treatment, cleaning-in-

place and packaging processes ensures that the syst em can operate continuously with

no deterioration in quality or hygiene, and automat ed control minimises the loss of raw

materials. The benefits to Westbury Dairies Ltd of combining schemes to reduce water,

raw material and energy use, and minimise wastewate r generation, include:

Water-related cost savings of over £2 000/day

Additional energy savings worth over £1 000/day thro ugh re-use of warm

condensate

Use of mains supply water reduced by 1 530 m 3/day

Savings of almost £1.13 million expected in the fir st year of operation
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Background

Using a Water Mass Balance
Approach
Since it was the intention that the milk processing
plant would keep mains water use to a minimum, it
was important to fully understand where and how
much water was required on-site. A detailed water
mass balance was prepared (based on the maximum
milk throughput and knowledge of the production
processes in other UK milk processing facilities), which
highlighted the areas where significant amounts of
water were used and wastewater generated. 

Using data from the water mass balance together wit h
knowledge of the best practice at other milk proces sing
facilities worldwide, the Westbury site incorporate d
many water minimisation measures in the design (see
Fig 1). The company followed an integrated approach ,
to ensure that raw material use, energy use and was te
generation were also minimised.

Re-using Evaporative Condensate
The water mass balance identified evaporative
condensate as a major source of wastewater. This
abundant source of water is warm (44!C) and relativ ely
clean, being low in suspended solids, making it an
obvious target for recovery and re-use.

A reverse osmosis (RO) membrane plant is used to tr eat
the recovered evaporative condensate. RO technology

uses a semi-permeable membrane which allows the
fluid that is being purified to pass through it (te rmed
permeate), while rejecting the contaminants that
remain (termed retentate). The RO plant produces
1 864 m3/day of hot (65!C) permeate when the plant is
running at full capacity. The permeate is treated u sing
chlorine dioxide prior to re-use, to ensure the qua lity of
the recovered water. 

The recovered and treated evaporative condensate is
used hot for a number of applications on-site, incl uding
boiler feed make-up and hot cleaning-in-place (CIP)
operations, where otherwise cold water would have t o
be heated. The heat from the condensate is also
recovered by a number of heat exchangers, including
the raw milk heater, realising further energy savin gs.
Water and energy savings associated with the recove red
condensate are summarised in Table 1. Despite fairl y
high associated capital and running costs, the West bury
facility aimed to recover its investment in just ni ne
months.

The Benefits of Process Control
The control system for the Westbury facility is des igned
to provide a high degree of automation, although ke y
production decisions are retained by the plant oper ators.
The main operator interface is provided by a SCADA
(Supervisory Control and Data Acquisition) system,
located in the production control room (see Fig 2).

1 Integrated Pollution Prevention and Control.

In 1999, five groups of dairy farmers merged to for m United Milk plc and a state-of-the-art facility w as designed and
constructed in Westbury, Wiltshire, in 2002. The ne w-build of this size was influenced by the large-sc ale plants found
in New Zealand; an approach with which the Managing  Director, Steve Satherley, was familiar. In 2003, the company
became Westbury Dairies Ltd, a joint venture set up  by dairy co-operatives Dairy Farmers of Britain, F irst Milk and
Milk Link. At the site, milk is received by road ta nker and then processed into milk powder, cream and  butter. At full
capacity, approximately 2 500 tonnes/day of milk can  be processed, yielding some 120 - 125 tonnes of but ter and
around 219 tonnes of milk powder. 

The production capacity of the site means that it f alls under IPPC1 and consequently Westbury Dairies Ltd has had to
adopt an integrated approach to the management of r aw materials, water, energy and waste. However, thi s approach
is applicable to a range of industries, regardless of size or product range. Many sites could realise similar benefits by
incorporating water minimisation measures into any new-build schemes or retrofitting them to existing processes.
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Fig 1  Schematic of recovered water use

Recovering, treating and re-using the evaporative c ondensate
provides the site's total water requirements (aroun d 1 530 m3/day).
Mains water is only required during repeated start- up procedures,
for example, where there are regular unscheduled do wntimes
such that lines and tanks require cleaning.



Plant operators use the SCADA stations to input
production schedules, maintain recipe and cleaning
parameters, and retain overall control of the plant . Fully
automated systems have helped Westbury Dairies Ltd to
eliminate incorrect batch make-up (such as milk
separation and butter consistency), previously
associated with unscheduled dumps to drain, raw
material loss and high-strength effluent. Excessive  and
uncontrolled water use through manual washing
regimes has also been eliminated.

Using Cleaning-in-Place
Technology for Improved Efficiency
Cleaning-in-place (CIP) technology can use less wat er
and chemicals than manual cleaning, as well as
providing a high level of automation and high
standards of cleanliness (due to the chemical stren gth
and temperatures that can be used). The Westbury si te
uses seven fully-automated CIP systems to clean tan kers,
vessels and lines, enabling:

n recovery of the final rinse for re-use as the initi al
rinse in the subsequent cycle, where possible (ie
where hygiene standards will not be compromised);

n recovery of chemicals for subsequent re-use (made
up to strength), reducing both effluent strength an d
chemical use.

Additional Water Minimisation
Measures
Having a thorough understanding of water use on-sit e
has ensured that many additional water minimisation
measures were incorporated into the design of the
Westbury facility.

n Steam condensate is recovered, reducing steam
requirements and associated energy input.

n Pigging lines are used for product recovery prior t o
cleaning, reducing effluent strength and increasing
product yield.

n Trigger nozzles are attached to hosepipes, preventi ng
water use when they are left unattended.

n Double-seat mixproof valves are used where
possible. These allow the flow in one pipeline to f low
through a second (via a small leakage chamber),
without the risk of contamination during normal
operating procedures. These valves reduce the
length of pipe requiring cleaning and consequently
reduce the volume of water required for cleaning
and the amount of effluent generated.

Cost Savings
Making water and energy efficiency key issues in th e
design of the new milk processing facility has allo wed
Westbury Dairies Ltd to achieve significant cost sav ings
(see Table 1). Using recovered evaporative condensat e
has eliminated the need for mains water (except dur ing
repeated start-up procedures), and has considerably
reduced wastewater generation and energy costs on-s ite. 

Implementation and capital costs for the RO plant a re
fairly high at around £825 000. However, with saving s of
almost £1.13 million expected in the first year of
operation, the site aims to recoup this investment in just
nine months, if it operates at full capacity. In
subsequent years of operation the average annual
running costs are expected to be around £78 000, giv ing
savings of £1.05 million/year.

Environmental Benefits
The main environmental benefits associated with the
project at W estbury Dairies Ltd are:

n reduced use of mains water supply;

n lower volume of effluent discharged to drain (cut
by two-thirds);

n reduced effluent strength, through recovery of raw
materials, product and cleaning chemicals;

n reduced energy use, by recovering heat in
wastewater for process requirements.

Table 1  Summary of cost savings 

Based on a 350-day year, with the plant operating a t full capacity

Item Savings Costs Running 
(£/year) (£) costs (£/year)

Recovery of evaporative condensate 1

Mains water
Fridge evaporative condenser 98 000
Cleaning-in-place (hot) 33 250
Cleaning-in-place (cold) 33 250
Process applications 60 900
Reverse osmosis retentate 39 200
Boiler feed make-up 93 800 2

Hygiene 7 700
Domestic utilities 1 050

Wastewater 358 400

Energy 401 800

Total 1 127 350

Implementation costs
RO plant

Plant 125 000
Membranes 500 000 50 000 3

Mechanical and electrical costs 200 000
CIP 27 843

Discharge to surface waters 532

Total 825 000 78 375

Payback period 9 months

Helpline: 0800 585794          Website: www.envirowise.gov.uk          E-mail: helpline@envirowise.gov.uk

1 Based on an average water unit cost of 56.08 p/m 3.
2 Includes cost of softening water prior to use of £2 /m3.
3 Applicable from year two of operation onwards.

Fig 2  Production control room
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Envirowise - Practical Environmental Advice for Business - is a Government programme that offers free, independent and practical advice 
to UK businesses to reduce waste at source and increase profits. It is managed by Momenta, an operating division of AEA Technology plc, 
and Technology Transfer and Innovation Ltd. This publication was prepared with assistance from Ashact Ltd.

Practical Environmental Advice for Business

Useful publications
from Envirowise
(GG152) - Tracking water use
to cut costs

(GG67) - Cost-effective water
saving devices and practices

(GG54) - Cost-effective
membrane technologies for
minimising wastes and
effluents

Westbury Dairies Ltd, Wiltshire
Westbury Dairies Ltd is a joint venture set up by d airy
co-operatives Dairy Farmers of Britain, First Milk and
Milk Link. The milk processing facility in Westbury ,
Wiltshire, is the largest single-site dairy in the UK and
has the capacity to process 850 million litres/year of
milk into skim milk powder (72 590 tonnes/year),
butter milk powder (4 160 tonnes/year) and butter
(42 864 tonnes/year). These products are marketed
to major dairy product users. Westbury Dairies Ltd
employs 140 staff.

Comments from Westbury
Dairies Ltd
Recognising the requirements under the IPPC and CCL  legislation, coupled with our
desire to put a new low-cost facility on the ground , our planning from the initial design
phase had a very strong emphasis on the effective r ecovery and re-use of water and
energy to minimise waste and overall cost of dispos al. 

ª Our planning... had a very strong emphasis on the e ffective

recovery and re-use of water and energy to minimise  waste and

overall cost of disposal. º
Host Company:

Westbury Dairies Ltd,
Storridge Road,
Northacre Industrial Park,
Westbury,
Wiltshire BA13 4EZ 

Mr S Satherley,

Managing Director


