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Risk analysis is composed of risk assessment, risk management and risk
communication. The context of water safety by water processing plant of Metropolitan
Waterworks Authority (MWA) is involved the risk assessment of pathogenic bacteria and
protozoa in terms of illness rate per 100,000 capita per year usually reported by Ministry of
public health) and Disability-adjusted life years (DALY) recommended by World Health
Organization (WHO).

The objectives of this research were to identify factor(s) or step (s) affecting the water
safety standard, to determine the risk management options to increase the water safety
standard and to enable MWA to assess the risk in order to develop water safety plan which
is compatible with Guidelines for Drinking Water Quality by WHO). The benefits from this
research would be the surveillance of the contamination of pathogenic bacteria and
protozoa, determination of risk estimates before and after applying risk management
options, obtaining the model to use in the risk management for both MWA and Provincial
Waterworks Authority and enabling MWA to set up system for risk assessment

Water sampling was set out comply with the water processing step and selecting the
risk management option. The sampling was composed of 2 phases. Risk assessment phase
collected and analyzed 120 water samples for each water processing steps, which are raw

water, slow mix, filtration, disinfection and distribution. The last 6 months in the risk



management phase collected additional 20 water samples for each processing steps expect
additional 40 water samples in the distribution step.

Water samples in risk assessment and risk management phases were 600 and 120
samples, respectively. Collectively 720 samples were analyzed for the contamination of 5
pathogenic bacteria which were Vibrio cholera : O1 wag 0139, Shigella spp., Salmonella spp.
and Campylobacter spp. and pathogenic protozoa which were Cryptosporidium parvum,
Giardia lamblia and Entamoeba histolytica. The microbiological analyses indicated that
among 5,760 microbiological samples no Vibrio cholera, Shigella spp., Campylobacter spp.
Entamoeba histolytica and Giardia lamblia were detected. Salmonella spp. was detected
27 samples in such a way that the contamination rates gradually decrease from the raw
water step down to the distribution step. Giardia lamblia was detected in 9 water samples

The result of microbiological analyses in terms of prevalence and concentration
together with water consumption of Thai people was used to assess the risk. The risk
estimates indicated that mean illness rate due to the contamination of pathogenic bacteria
and protozoa in 160 distributed water samples from Bangkaen water processing plant was
between 0.05 and 7 person/100,0000/year. The mean risk in terms of health-based target
due to the contamination of pathogenic bacteria and protozoa in 160 distributed water
samples from Bangkaen water processing plant was between 1.38 x 10" and 238 x 10"
DALY/year. The WHO standard for safety drinking water was less than < 1 x 10° DALY/year.
While maximum DALY/year due to pathogenic bacteria and protozoa from contaminated
distributed water from Bangkaen water processing plant were very low at 9.77 x 10" and
7.67x 10" DALY/year and 7.84 x 10" and 4.11 x 10° DALY/year, respectively. Therefore the
risk of distributed water usage from Bangkaen water processing plant passed the water safety
standard of WHO. Whereas risk management was seemed to be unnecessary to increase the
water safety and ) and risk communication in the light of risk assessment was mandatory to

assure the confidence of water users.



