Background

1. The anxiety of SARS is blanketing our city and Hong Kong people are putting disinfectant in flushing water tanks.  The flushing water containing disinfectant chemicals passes through our drainage system, sewage treatment facilities, and ultimately reaches Hong Kong’s waters.

2. Chlorination is the most common method of disinfection.  Sufficient quantities of chlorine from hypochlorites are added to treated water to kill pathogenic bacteria.  Chlorination is a reliable, relatively inexpensive, and easy disinfection method.  Other disinfectants include chloramines, chloride dioxide, other halogens, ozone, ultraviolet light, and high temperature.

3. Sodium Hypochlorite (NaOCl) has commonly been used in various applications where the disinfection or sterilization of water is needed.  NaOCl is becoming more and more popular based on its inherent chemical characteristics of being a safer, less costly, lower risk chemical, and still an effective means to treat waste water media.

4. This paper will briefly discuss the impacts of chlorination in relation to the flushing system, sewage treatment facilities, and our environment.

Flushing System
5. Sodium Hypochlorite can be considered a solution of dissolved chlorine gas in Sodium Hydroxide.  Simply put, its character is that of common household bleach or “swimming pool” chlorine.

6. Generally, aqueous chlorine will not harm stainless steel or plastic pipes.  However, over the course of time, and depending on the concentration of aqueous chlorine, chlorine gas may escape from the system, thereby causing corrosion problems for the pipes.

7. Indeed, there are many factors contributing to pipe breaks, such as changes in soil texture, temperature, moisture, oxygen, chemical make-up, organic materials, and bacteria.

8. The major contributor to pipe breaks, particularly for metal pipes, is corrosion.  Corrosion can help bacteria and other microorganisms reproduce, and if left uncontrolled, can cause an increase in pumping costs since the carrying capacity of the pipes are reduced.  Corrosive bacterial growth along the interior of pipelines is also a major cause of pipeline failure.

Sewage Treatment Facilities
9. The impact of chlorine in relation to sewage treatment facilities depends on the relevant treatment methods used.  Bear in mind that the very function of chlorine is for disinfection.  A high concentration of chlorine in the wastewater may deactivate the proper function of bacteria in the biological treatment process.

10. The Sewage Treatment Works in Stonecutters Island has adopted the chemically-enhanced primary treatment, and thus the chlorine concentration in the wastewater input will not upset the treatment process in this respect.

11. On the other hand, a high concentration of chlorine in wastewater may be a problem for other sewage treatment facilities where a biological treatment process is being adopted.

Environmental Impact
12. Aqueous chlorine is toxic and irritating to mammalian tissues (noses).  While we are using the method of chlorination for disinfection, we should also be concerned about disinfection by-products (DBPs), in particular Trihalomethanes (THM), which are chemical compounds formed unintentionally when chlorine and other disinfectants react with certain organic matters in water. 

13. Concerned that these chemicals may be carcinogenic to humans, The US EPA set the first regulatory limits for THMs in 1979.  Recent EPA regulations have further limited THMs and other DBPs in drinking water.

14. Since DBPs and THMs are not removed by conventional treatment methods, the accumulation of THMs in our environment may eventually impose a risk to our human health through our food chain.

15. Indeed, in order to minimise the effects of these potentially toxic chlorine residuals on the environment, it may be necessary to consider dechlorinating wastewater with high concentration of chlorine.  Sulfur dioxide and activated carbon are used most commonly for dechlorination.

Conclusion
16. No doubt, strictly speaking, that aqueous chlorine is toxic and the relevant DBPs, in particular THMs, may be even carcinogenic to humans.  That being said, the possible impact very much depends on the relevant concentration of the above mentioned chemicals.

17. Having considered the high risk of SARS at this very moment, we, on one hand, find it important that disinfection not be compromised in attempting to control any remote environmental problem.  On the other hand, more data should be collected so that we may be able to look into the environmental problems, if any.
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