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Introduction

Poor quality raw milk is a major problem for cheese making
factories in Egypt, resulting from issues such as unhygienic
milk collection practices, milk adulteration and variation in
milk quality and quantity. This results in spoilage and wastage
of raw milk leading to pollution to environment and reduced
profitability.

The Factory

Shalaan has been in business since the 1958 and employs
8 people. It receives and processes 9 tons of milk per day
to produce 1012.5 kg /day Roumy cheese (hard cheese) in
the winter, using traditional vats. In the summer it processes 3
tons of milk to produce 750 kg /day of the more salty Domiaty
cheese (soft white cheese).

Cleaner Production Opportunities

A rapid Cleaner Production Opportunity Assessment (CPOA)
carried out at Shalaan indicated that there were significant
areas for improvement both in the way the raw milk was
collected and the way in which it was processed:

P Milking and milk collection practices were often unhygienic.
There was a low level of hygiene and a lack of understanding
of the importance of hygiene throughout the farms, milk
suppliers and the factory.

P After milking, the raw milk was commonly stored at ambient
temperature in unhygienic containers, increasing the risk of
spoilage.

Acid neutralisers and preservatives were often added to try
and minimise the spoilage rate.

Milk was sometimes adulterated with water to increase the
volume.

The raw milk was often delivered late to the plant, such that
it was difficult to process in the same day.

>

>
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P Curd and whey separation was inefficient and excessive
amounts of salt were used in the cheese-making process.

>

4

>

Direct heating of the cheese vats with using solar and butane
burners.

Losses of the final product at the ripening stage.

Excessively high organic pollution loads were discharged
through the whey.

Cleaner Production Implementation

The CPOA had indicated that improvements needed to be
made in the factory and in the way that milk was collected and
delivered.

Improving the milk collection system

Improving milking practices and milk collection

Each of the farmers supplying the factory with milk was
provided with a 15kg stainless steel bucket that was specifically

designed for use during the milking process. The milk collectors
were given 50kg stainless steel cans for collecting the milk and
delivering it to the factory. Provision of this equipment was
supported by training and awareness sessions on hygienic
milking practices and milk collection.

Provision of a milk collection centre

A collection centre was established for the factory consisting of
a 3-ton capacity cold storage tank and pumping system, along
with a cleaning and sterilisation system. Shalaan provided the
building for the collection centre, which is centrally located
relative to most of the farmers and milk collectors dealing with
the factory.

Training farmers on hygienic milk collection

Improving cheese production

Improved quality control

Shalaan purchased a pH meter, centrifuge, associated
glassware and chemicals to monitor quality of both the incoming
raw milk and quality throughout the production process. This
will help identify and correct any process-related problems thus
increasing the quality and yield of cheese. Staff at Shalaan was
trained on how to use this equipment.

Replacement of traditional vat with a new mechanical vat

At Shalaan, curd cutting and stirring was originally carried out
manually, using a wooden paddle. The curd settling time was
estimated by the operator. A combination of inefficient cutting
and an insufficient settling time resulted in lot of curd remaining
in the whey, resulting in a lower cheese yield. To overcome this
problem, a double-walled cheese vat of 3 ton capacity with an
overhead cutting and stirring mechanism was installed at the
factory. The new equipment led to an improvement in both
cheese quality and yield.

Installation of a hot water boiler

Direct heating of the cheese vats using solar and butane burners
was causing the curds to be partially overcooked, resulting in
a final product that was too hard and dry. The burners were
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replaced with a solar-fired boiler of 300,000 kcal capacity,
which provided hot water to heat the cheese vats indirectly.
Consequently, solar consumption was reduced by 44% and
bottled butane was no longer needed. In addition, heat levels
and particulate emissions were reduced, significantly improving
conditions in the workplace.

Reduction of salt use

Improving hygiene throughout milk collection system and
establishing a milk collection centre helped to reduce the
bacterial contamination of the raw milk, such that salt use could
be significantly reduced. Manufacture of the low salt Tallaga
cheese (having a higher market value then Domiaty cheese)
was thus possible.

Replacement of unhygienic wooden whey draining tables

Wooden draining tables are difficult to clean and can harbour
micro-organisms within the wood itself; thus there is a potential
risk for cross-contamination to the curd during whey draining
activities. The wooden tables were replaced by stainless steel
draining vats, completely eliminating these problems.

Provision of a controlled ripening room

Cheese was being ripened at room
temperature, increasing the risk of spoilage
and development of pathogens in the
cheese. The lack of humidity controls
meant that the cheese lost too much
moisture, further reducing its quality. The
establishment of a cold ripening room with
temperature and humidity controls improved
cheese quality and hygiene and minimised
weight loss.

Cleaner Production Pays

The total capital cost of implementing
the above projects was LE242,649.
This included costs of the milking
buckets (LE19,500), milk collection cans
(LE27,000), milk storage tank (LE33,000),
utilities and cleaning system (LE6,000),
laboratory equipment (LE5,149), water
boiler  (LE36,000), mechanical vat
(LE33,000), 2 draining vats (LE15,000) and
cold room (LE68,000). These benefits led
to a net saving of LE232,754 on an annual
basis considering 7 months production of
Roumy cheese and 5 months production of soft cheese. The
investment made was thus paid back in less than 13 months.

Roumy cheese (November to May)

P Productivity of Roumy cheese was increased by 31kg/day
(3.11%), giving to an increased daily revenue of LE488 (the
improved cheese yield marginally reduced the yield of whey
cream by 9 kg/day, corresponding to LE84/day).

P Minimising weight lose during ripening increased the
productivity of Roumy cheese by 20 kg/day (2%) leading to
LE315 of additional daily income.

P Fuel consumption was reduced by 90 litre/day (44.4%)
leading to daily savings of LE36.

Soft cheese (June to October)

P Productivity of Tallaga cheese can be increased by 37.5kg/
day (10%). As the price of Tallaga cheese is around 4%
higher than Domiaty cheese, an additional daily income of
LE359 can be achieved.

P Salt use was reduced by 10.77% in Domiaty and by 50.77%
in Tallaga cheese, giving total savings of 150kg salt/day
corresponding to savings of LE17/day.

P Using stainless steel curd draining vats helped increase
Domiaty cheese yield and quality, minimising the potential
risk of milk and cheese spoilage. The quality and productivity
benefits gave an extra LE2,023/month.

SEAM Programme
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Non-quantifiable benefits included:

P Reduced particulates emissions to the environment due to
reduced fuel consumption.

P Decreased pollution load (even though the volume of whey
discharged remained the same). The biochemical oxygen
demand (BOD) and chemical oxygen demand (COD)
concentrations were reduced by 15% in the Roumy cheese-
making season. In addition, 150kg (30%) less salt was
discharged on a daily basis in soft cheese making season.

By December 2004, 23 traditional cheese making companies in
Egypt had started implementing ideas proven at Shalaan.

Roumy cheese

Before After

BOD (mg/l) 30.000 25.000
COD (mgll) 55.000 46.700

More information

Further information can be obtained from
the Egyptian Environmental Affairs Agency.
Additional cleaner production information
can be downloaded from the SEAM
website http.//www.seamegypt.org.

SEAM Programme

Egyptian Environmental Affairs Agency

30 Misr Helwan Agriculture Road, Maadi,
Cairo.

Tel: (+202) 5259648, Fax: (+202) 5246162

Shalaan for Dairy Products
Yasser Abdel Salam Shalaan
Sherbin, Dakahleya

Tel: (050) 781023, (050) 781180
Mobile: 010 5452827

September 2004

Stainless steel draining table

SEAM Programme

Support for Environmental Assessment and Management (SEAM) is a multi-
disciplinary environmental programme funded by the UK Department for
International Development and implemented in Egypt by the Ministry of State for
Environmental Affairs, Egyptian Environmental Affairs Agency, Entec UK Limited
and ERM.

SEAM: Cleaner Production

= Small to Medium Size Enterprises (SMEs): SEAM has undertaken over 100
rapid Cleaner Production Opportunity Assessments (CPOA) in SMEs and
implemented 30 demonstration projects.

= Medium to Large firms: SEAM has carried out industrial audits in 32 factories in
the textiles, food and oil and soap sectors and implemented 23 demonstration
projects.

= Guidelines for conducting CPOAs, case studies, guidance manuals and sector
assessments are available from the SEAM website.

Benefits of Cleaner Production

= Cleaner production assessments systematically review the factory's
operations and processes, focusing on reducing wastage, improving efficiency
and reducing pollution.

= It can REDUCE: production costs, losses of valuable raw materials, on site
treatment costs, energy and water costs, the volume of solid and liquid waste
generated, and the risk of spills and accidents.

= ...and IMPROVE: productivity, income from financial savings and reuse of
waste, employee safety, legislative compliance and company image.
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