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Abstract

The increase of the intensity of typhoons and droughts has been
caused by global warming and climate change. Due to the torrential
brought by Typhoon Soudelor in 2015, the Taipei Water Department
recorded the maximum turbidity of 39,300 NTU in Xidian River, not only
soaring the historical record but also surpassing the maximum treatment
capacity of water purification plant. According to the turbidity analysis of
Xidian River for the past decade, there is clearly a rising trend, and the
maximum turbidity occurred in the nearest three years (2015 — 2017)
together with an increased time of duration.

In response to the impact produced by extreme weather towards water
purification plants, this study firstly focuses on the water intake and water
purification facilities at Jhihtan Water Purification Plant and the potential
risks and vulnerabilities analysis using the water quality data of the past
few years. Based on these vulnerabilities, response measures are provided,
mainly: (1) Raw water early warning system: to set up a turbidity detector
system at the confluence of the Nan Shih River and Bei Shih River, giving
the downstream water purification plant an hour of response time. (2)
Water intake system: to improve the dredging and water intake facilities at
Jhihtan dam, not only to improve the storage capacity but also maintain a
stable water intake function. (3) Water purification system: to set up
stainless steel baffles at the grit chamber entrance and exit; a area can be
formed between the baftles so the bigger particles in the raw water could
settle and be discharged at the buffer area. The raw water with lower
turbidity at the upper side can go to the subsequent water treatment unit,
which can effectively reduce the turbidity of the raw water, with polymer
is added at the water intake area. Taking Typhoon Megi in 2016 as an
example (maximum turbidity of 19,800 NTU) the turbidity dropped by up

X



to 57% (an average of 27%). Scraper facilities are installed in the
sedimentation basins; in addition to the scheduled sludge-scrapings and
maintains stable water quality, the biggest benefit is that during the high
turbidity time, it provides the sedimentation basins continuous removal of
sludge that ensures sedimentation basins capacity. (4) Operation system:
after water intake is restarted, due to the lack of mixing uniformity between
raw water and coagulant, flowmeter air clogging, and other issues, the
work of water treatment becomes more difficult which increases the risk
of failed water treatment. Thus, the double-water intake system in Jhihtan
Water Purification Plant shall be made good use. The raw water butterfly
valves can be simply adjusted by using the height difference of the 1% water
intake system and the non-loaded status of the 2" raw water system. In this
way, the highly turbid raw water can be introduced to Xindian River and
keep the raw water flowing which can shorten the water recovery period.
(5) Water source system: in recent years, the turbidity of Nan-Shih River
has peaked while the duration time has largely increased. Taking into
consideration of high turbidity incidence in torrential and typhoon time
which may cause water shortage crisis at Great Taipei District, this study
also has relevant introduction of the Direct Pipeline to the Feitsui Reservoir
Project.

The above improvement measures were verified during Typhoon
Meranti, Typhoon Malakas, Typhoon Megi and Typhoon Nesat during
2016 to July 2017. They all obtained good results by stabilizing the water
quality and quantity. Also, after the end of the Direct Pipeline to the Feitsui
Reservoir Project, low turbid raw water from Bei-Shih River was collected
during typhoon and torrential time, while high turbid raw water from Nan-
Shih River was avoided. This could reduce the load of water treatment

plant and substantial increase the stability and safety of water supply in

Xl



Great Taipei District.
Key words : typhoon ~ water purification treatment - high raw water

turbidity ~ raw water transmission mains systems ~ polymer
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