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INTRODUCTION

Tokyo depends on rivers for most of its water. The Tone River and Arakawa River systems account for the largest share at 78%, followed
by the Tama River System which accounts for 19%. .

The Tokyo Waterworks operates 5 water purification plants that utilize water from the Tone River and Arakawa River systems (WPP A to
E). However, these plants used to be afflicted with quality problem of raw water in their river systems. In the 1970s, complaints of a musty
odor were filed frequently, with over 1,000 filed in a certain year. These purification plants had long utilized powdered activated carbon
treatment to deal with the musty odor. However, this method was not efficient, since it could not adequately respond to sudden and
complicated concentration changes in water quality. In addition, fine powdered activated carbon particles spilled into the sand filter basin,
revealing limitations of the powdered activated carbon treatment, and a lasting measure was required immediately.

Therefore, the Tokyo Waterworks launched projects from 1989 to 2014 to develop facilities with advanced water treatment that
incorporated ozonation and bi i i carbon ion (BAC) treatment, as permanent measures. Afterwards the Tokyo
Waterworks steadily installed advanced water treatment facilities at its 5 water purification plants over the course of 25 years, spending
approximately ¥230 billion in total. Advanced water treatment facilities have achieved a treatment capacity of 5.48 million m3 per day.

To obtain the understanding of customers, it is necessary to appropriately evaluate a project before it is officially started. In Japan, there
are many cases of ex-ante evaluation, yet the number of ex-post evaluation is still small. As this case study research shows, the Tokyo
Waterworks considers the results of ex-post evaluation of projects for advanced water treatment facilities for which construction was
started in or after 2001.

Figure 1. Overview of Tokyo Waterworks
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The Tokyo Waterworks conducted ex-ante evaluation using cost-effectiveness analysis based on Three years have passed since advanced water treatment was applied to 100 percent of Tokyo’s
conversion factor method, for projects yet to be adopted at advanced water treatment facilities built tap water. Thus, ex-post evaluation of the projects were made based upon the results of ex-ante
since 2001. C (cost) = project cost and B (benefit) = reduction of costs were totaled and used to evaluation by reviewing increased costs from operating advanced water treatment facilities,
calculate the cost benefit ratio (abbreviated as B/C), which was evaluated as reasonable if equal to 1 | | effectiveness of water purification, changes of the evaluation from customers, and others.
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CONCLUSIONS
e Necessity of future ex-post evaluation

- Because there is possibility of price fluctuations and changes of answer trends in questionnaire results, it is necessary to conduct ex-post evaluation cyclically for a certain period.
e Necessity of improvement measures
- Because the questions on customer questionnaires, which are important for business evaluation, are different from those in the past, it was not possible to completely match the project
evaluation. It is necessary to evaluate projects in a unified manner.
e Necessity to conduct ex-post evaluation
- For advanced water treatment facilities started since 2001, B/C is 1 or more before and after the project, and the effect after introduction can quantitatively be shown. It is possible to make
proper explanations to the customers.
e Secondary effects due to advanced treatment introduction
- In 2012, formaldehyde was detected at a WPP in the upper part of the Tone River at values close to the water quality standard value. Yet, in Tokyo WPPs where advanced water treatment
facilities were in operation, it was possible to continue water treatment without problems.
= With conventional water purification treatment, it was possible for large water suspension damage to occur, but because it is now possible to prevent it beforehand, so a large secondary effect
was achieved due to the introduction of advanced water purification treatment.
e Introduction to other waterworks utilities
- Advanced water treatment facilities capable of oxidation treatment with ozone, adsorption treatment with granular activated carbon, and decomposition by microorganism, can support not only
chronic but also sudden water quality deterioration.
- It is expected that there will be more chances for users to drink safer, better tasting water by introducing advanced water treatment facilities to water business utilities around the world suffering

from deterioration of water quality.
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