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Annex V 

Cost of Saved Water in the Industrial and Agricultural Sectors 


Industrial Sector 

A recent study on the Pulp and Paper industrial sub-sector in Egypt [UNDP (1994)] provides 
a future outlook of the sector and identifies potential means to reduce water and energy 
pollution loads. This annex briefly summaries the main findings of the study, focusing on 
options for improving water use efficiency and reducing pollution loads. The study concludes 
that within the Pulp and Paper sub-sector, there are "win-win" solutions worth exploring. 
From the point of view of the company, investments in pollution control projects mean 
reduction of production cost (only reduction of chemical -- recovery projects); from the point 
of view of the society, these projects mean enormous savings in water that could be available 
for other beneficial uses and less pollution loads into the environment. 

The study looks at the Rakta company, a government-owned enterprise, with a total 
capacity of 89,000 tons per year (67,000 of paper and 22,0000 tons of board) and a 1990/91 
production level of 74,000 tons (54,000 of paper and 20,000 of board). At present, the firm 
employees some 2,400 people. Enforcement of Law 48/1984 calls for a reduction of water 
pollution. If pollution cannot be reduced, the result would be closing it down and laying off all 
workers. 

Water pollution is the most serious environmental problem caused by the pulp and 
paper sub-sector. In Rakta, total pollution load has been assessed at 80,000 kg ofBOD per 
day. About 90 percent of the pollution is coming from Filter No 1 after cooking and washing 
in the digester section takes place. The effluent, commonly called black liquor, is equivalent to 
the pollution caused by a city of about 1.6 million people. 

Although Rakta has in place a rotary vacuum filter system for washing the effluent 
coming from the digester, counter-current washing is not practiced because the large 
deposition of silica on the filters and blocking of filter pores. Rakta is not interested in 
practicing recovery of pulping chemicals. The current mode of operation consists on an open 
system of discharge from the seal tanks and use of fresh water for washing and wire cleaning. 
Thus, dilution is being practiced to reduce the concentration load of solid to about 2%, while 
about 150 cubic meter of wastewater is generated per ton of pulp produced in the pulping 
section. If counter current washing were practiced, volume of wastewater could be reduced 
to 15 cubic meters per ton with a concentration of solids of 8 percent. Massive dilution is 
being practiced at present. 

At present Rakta uses about 360 cubic meters of water per each ton of paper. In 
1978, the water use coefficient was assessed at only 194 cubic meter per ton. One reason 
could be that the industry is using much more water than technically needed in order to 
comply with water quality standards. 

The average concentration of the effluent is about 1,000 mg/l while the maximum 
allowable limit according to the Law 48 of 1984 is only 60 mgll. Enforcement of the Law 
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requires a solution to the effluent released from the filter plant. Options open to the 
management of the firm are: end-of pipeline treatment system, and cleaner production process. 
The former option, which consists on introduction of waste water treatment measures to meet 
water quality standards, has a cost ranging between $430 - $500 per ton ofpaper, whether 
process improvements take place. The latter option consists on the introduction of cleaner 
production methods in all sections of the pulp a paper mill solving the chemical recovery 
problem of the black liquor, has a cost of about $50 - $80 per ton of paper. 

Cleaner production process seems to be the only solution to the management of the 
company. Present production process results in large water use, a high energy consumption, 
and huge losses of chemicals and other inputs. A solution needs to be found for treating all 
black liquor from the actual production process. Introduction of cleaner technology is 
financially attractive to the firm because it allows large savings in water (85%), fibers (10%), 
energy (25%), and chemicals (85%). In addition the quality of paper can be improved, the 
production cost can be lowered, and the pollution load can be reduced from an equivalence of 
a city of 1.6 million people to an equivalent of a city of 30 thousand people. 

Total investment for introducing cleaner technology has been assessed at $20 million. 
Assuming a discounted rate of 12 percent and a life-horizon of25 years, the discounted cost 
per cubic meter of saved water is about $0. 16 or LE 0.54. Other benefits are reduction of 
production cost from $660 to $630 (at a cost of$0.03--LE 0.10-- per cubic meter of water), 
reduction of pollution loads of BOD from 80,000 tons per year to only 550 tons per year, and 
reduction of water use from 360 cubic meters per ton to only 100 cubic meters per ton. If 
water prices were to increase by five times, cost savings would double. 

Agricultural Sector 

A recent irrigation project financed by the World Bank [The World Bank (1994)] aims 
to increase agriculture production by means of improvement ofmain and secondary canal 
delivery system, and tertiary systems. The project claims to reduce water use by 11 percent, 
from 2,025 MCM per year to 1,805 MCM over an area of248,000 feddans. The total cost of 
the project is $182 million (in 1994 prices). Assuming a discounted rate of 12% and a life
horizon of 20 years, the discounted cost of saved water is about $0.10 per cubic meter or LE 
0.34. 
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