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Abstract

The Riu Chou River Water Pollution Elimination Project (WPEP) is an
initiative of the Jia Yi Environmental Protection Bureau for the “Analysis and
Improvement of River Water Quality, Feasibility Study and Management Programme”.
As per the engagement contract (project engagement term - 14 June to 31 December
2004), End of Phase reporting must be presented periodically; as such, the project
scope and deliverables are as follows:

1. Water Quality Analysis and Standard Drafting

The water quality analysis conducted by the EPA and the Jia Yi EPB on
segments of Niu Chou River (Pu Zi River Watershed) indicated that in the main stream
of the river flow, pollution infusion began from the downstream of Lu Sun Bridge. The
water quality of river segment past the Niu Chou River Bridge showed further effluence
(the water quality standard being 0) resulting in the increase of pollution levels (RPI
indicator 9) of Pu Zi River (Jia Yi City river segment). The branches of Pu Zi River
(Jia Yi City segment) was divided into 3 main segments of North, West and Jia Yi
Sewage system. These systems were also affected by the large amounts of domestic
waste water pollution (approximately 80%), consequently, average water quality was
now deemed to be of heavily polluted level (RPI indicator of 7.5). This heightened the
importance of it being placed as a key area of improvement, in order to increase project

success factor.

From the analysis conducted on the results from the continuous water quality
monitoring on the three sewage system in the two seasons of the August (Wet Period)
and November (Dry Period), it was obvious that in changing of the seasons, the water
quantity in the Jia-Yi water ways displayed considerable differences (reaching 1CMS
variance). Also, in all other areas of water quality criteria, the Jia-Yi water systems

showed an distinct improvement in water quality during the wet seasons.

Through analysis of water quality monitoring stations resulted since 1993 — 2003,
regarding the water quality improvement findings of the Niu Chou River (Pu zi River
Watershed) flowed into Jia-Yi City River, it indicated that on average, Niu Cho River
Bridge had the highest rate of pollutants, followed by Hua Tsing Bridge. Therefore, it
was highly recommended that immediate improvements should be set on the Niu Cho
River Bridge as its main target. Other considerations were given to the fact that the main



pollutants of this section of the river results from domestic waste water discharge, and in
terms of Biological Oxygen Demand (BOD) it displayed the worst BOD concentration,
thus, it was recommended that BOD levels should be used as an indicator of organic
pollutants. Through out the years there had been development in the reduction of BOD
levels in the Nui Cho River Bridge, however in recent times (1992 — 1994), it was again
on the rise. In 1994, BOD levels reached an average of 40mg/L.

2. Business Pollution Investigation and Management

Beginning in June until November this year, the Business Pollution Investigation
Scheme had targeted 67 practices of Jia Yi City, of its waste water treatment and sewage
systems (total inspected 198 companies). In particular, 2 locations (Jia-Yi Catholic
Hospital and Jia-Yi Meat/Poultry Market), had shown great conditions through out the
inspection; of the others, the inspections and analysis had been completed for all 67
businesses. The result had been categorized into three levels of practices, 10 of which

were classified as level one practice.

During the investigation of the project, it had been detected that three of the
businesses had been involved in illicit discharge, with “secret taps” being discovered at
one premise. On 16™ July this year, it was discovered that Hua-Ji Incorporated has been
involved in illicit discharge and had been asked to provide improvement plans to
mitigate damage causes. Further, on 18" of October, it was revealed that Chi-Mei
Farming had also shown evidence of illegal discharge. The owner of the premise had
been asked to implement correct waste water treatment mechanisms and would be kept
under close monitored. The illicit discharge tap installed by Chi-Den Incorporated was
found on October 27. Through progressive engagement and repeated visits, the firm had
since removed the illicit taps.

3. Pollution Investigation and Pollution Level Estimation

Through analysis of the 2004 data collected from pollutant areas of Niu Chou
River (Jia Yi City segment) for emission levels of BOD, NH3-N and TN, it indicated an
BOD emission reached 10,786.2 kg/day, in particular domestic waste water discharge
was a key contributor (approx. 91.9%); NHs-N emission hit 1,784.3kg/day, domestic
waste water also a major factor (approx.84.2%); and TN emission volume reached
3,013.4kg/day, of which domestic waste water discharge partaked 83.1%.



Furthermore, ensuing an inspection of the location from Tai Ling Bridge to Niu
Chou River Bridge by the project team, 12 pollutant origins were discovered. In
particular, the domestic discharge system of the Ming Xuong and Da Bao Town, and the
Ho Hu discharge were three of the major pollutant origins. The Ming Xuong discharge
(a combination of Ming Xuong Industrial Zone and Jia Yi County domestic waste water
discharge) reached about 15,000CMD, with high BOD levels, about 306.2kg/day.
Additionally, an analysis of the upstream of Nui Chou River Bridge (Jia Yi City water
quality monitoring station), showed pollutant origins from Jia-Yi City was about 30%

whereas Jia Yi County contributed to about 70% of total pollution levels.

4. Design of Natural Treatment System

5 locations have been preliminary selected for the design of natural treatment
system. After the negotiation for the related problems on the application of the land
usage with the Water Resource Agency, and the investigation of the land and river
maps, we have discovered that there were 2 sites located on the upstream of Niu Cho
River Bridge. However, they were private properties and were not applicable to meet
the project requirements, i.e., publicly owned lands. Furthermore, 3 sites downstream
of Niu Cho River Bridge were also considered. The first site was a river bank which
located at the north of Hua Xing Bridge. The other two were river banks located
downstream of Niu Cho River and outside the embankment. However, these two sites
were having the history of flooding. Hence, they were not considered as they were in
the flood zone. The last location was situated at the converge of the Main Northern
Discharge and the Pu Zi Creek which was inside the embankment. This was the best
location for establishment of natural treatment plant among the five potential sites that
were discussed above. Regardless, after the discussion with the Fifth River Watershed
Protection Bureau on the application of land use for this project, the Bureau indicated
the land was planned for flood protection and prevention. It could not be deployed for
the development of natural wetland treatment.

After an extensive evaluation on the land use of Jia Yi City and the study of the
associated waste water treatment methods, Direct Aeration Method was chosen for
this project. The advantage were less land size required and lower flooding risk. The
aeration system would be deployed at the Northern Discharge (50m downstream of
Zhuang Jing Bridge) and Western Discharge (40m downstream of Bien Bridge). In
addition, the project planned to redirect the Da Bao Town sewage and the Ho Hu
Discharge to the Northern Discharge for waste water treatment. At the same time, the
detail engineering design of both discharge (Nothern and Ho Hu Discharge) was
developed. The design was estimated to be able to treat 32,800CMD waste water from

3



the Northern Discharge and 19,000CMD from the Western Discharge. The design was
capable of eliminating 20% BOD for both discharge, 58,902Kg/yr and 51,874Kg/yr
respectively. NH3-N would be reduced by 30,888Kg/yr and 32,456Kg/yr respectively.
Furthermore, the DO would be increased to reach 3mg/L and above.

5. Water Quality Large Electronic Display (LED)

To increase public awareness of the progress in water quality levels in Nui
Chou River, it has been proposed for a Water Quality Large Electronic Display (LED)
to be set up on the Nui Chou River Bridge. As the area maintains regular traffic flow,
it is a suitable area for the promotion and publicity of the campaign. The forecast for
the budget is around NT$1.95 million dollars.

6. Permit Examination and Data Recording

The project had successfully assisted 45 business units to complete the submission of
the regular examination reports. The submission rate reached 100%. In addition, the
project had approved 49 discharge permit applications and 37 permit renewals.
Furthermore, the database of 265 business units had been updated and 42 Water
Pollution Reduction Plan had been reviewed and recorded.

7. Other Associated Works

The project had assisted completing the performance review of Jia Yi City EPB from
the EPA. To advance the EPA performance review, it was suggested to uplift the river
water quality, to raise the subsidy of the relative projects, and to increase the illicit
discharge taps investigation. The project not only regularly inspected the rivers, but
also worked with the environmental volunteers cleaning the river banks, training the
volunteers, designing and publishing the promotional materials for the publics in Jia
Yi City on the holidays and weekends. In addition, the project had invited all Jia Yi
citizens to attend the activities of the “World Water Quality Monitoring Day”.
Furthermore, 2 public listening conference were held on the September 2" and
November 9" 2004 to 67 business units in Jia Yi City explaining the relevant
regulations and the process of the discharge permit renewal. The attendance were 97%
and 94% respectively.
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