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Planning for Naiaozuitan Artificial Lake- Supplementary

Water Quality Investigation and Simulation in Weir Upstream
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comparative analysis of river water quality from the upstream and the 

downstream while after sewage system has been set up), analyzing the potential 

of artificial lake eutrophication (including modeling selection and simulation of 

artificial lake eutrophication), and analysis of water quality improvement 

strategies (including the research of water quality improvement and simulation 

as well as water quality improvement period arrangement and funds valuation).  

About this project content shows in third diagram. 

5. Current situation of water quality investigating operation 

(1) Water quality investigating list, manner and position 

In order to handle the current situation of water quality in the intake of 

upstream , which can facilitates the expectations of future Niaozueitan artificial lake 

water quality situation, especially for the current investigating analysis of 

Niaozueitan artificial lake of water quality from the intake of upstream, wherein its 

water investigation content includes common river pollution index, RPI, water 

quality index, WQI and water quality investigating list (including temperature, PH, 

DO, BOD, Ammonia Nitrogen, Suspend Solid, TP and Escherichia Coil, etc.), also 

includes heavy metal (As, Pb Cr, Hg, Se, Zn, In, Cu, Mo, Fe, Mn, etc.), and total 

organic carbon, etc.  

In order to exactly master water quality situation from the intake of upstream., 

water quality monitoring stations are distributed at north and south Beitong bridge, 

Gangmen bridge, Xiangdong bridge, Qibei bridge, Sxanxin bridge, Guoxing bridge, 

Qianfeng bridge and Yanfeng bridge, accounts to total eight stations. 

(2).previous years and this project 

This project excerpts and summarizes [Wu river Niaozueitan artificial lake 

planning feasibility (2/2) - environmental impact assessment] (2009~2010), [Final 

report of planning for Niaozueitan artificial lake downstream tap water supply 
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project] (2012~2013), previous measuring data from Environmental Protection 

Administration (2010~2014) and Nantou country environmental protection bureau 

(2010~2013). After collecting data from the measuring stations, select Qian-feng 

bridge and Yan-feng bridge two water quality measuring stations then comparing to 

the results of water quality investigation in this project, so that rationality of water 

quality measuring data of this project can be determined. 

Comprehensively comparing previous projects in Qian-feng and Yan-feng 

bridge stations (from 2009~2014) and water resources standard of drinking water or 

water standard related to water quality measuring results. All water quality 

concentrations in this project are between the scope of previous concentration 

measuring data which come from water quality, environmental impact assessment, 

and tap water supply engineering reports of Environmental projection 

Administration. Escherichia coil, SS, TP concentrations were high in 07/08/2014 

due to rain washing surface pollutant away from the watershed of upstream; 

however, its concentrations still in the scope of previous high flow water period 

measuring data. 

4. River water quality mode simulation 

  River water quality affected by geographic environment, meteorology, 

water principle and biochemical reaction or even more, which cause complex 

variations in water quality factors. In order to understand the changes of after 

sewage system has been set up in the upstream of Wu river and the water quality 

of while water resources flowing into artificial lake; for the river water quality 

from the intake, set up water quality math mode, and then select suitable 

parameter for the calculation of water quality changing impact, which can be 

used as verification for the water quality simulation as well as facilitate the 

expectation of future water quality changes situations from the intake of 
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upstream. 

  Moreover, in order to satisfy the design of daily water supply demand 

which accounts to 250,000 tons per day at downstream, flow rate is set to 

2.89cms. In addition, water quality design refers to previous 5 years Tp value 

from Nantou environmental protection bureau Yanfeng bridge measuring station 

(taking 95 percent reliable interval) as the water quality design, insert WASP 

Eutrophication model predicting the situation of pollutants distributions in each 

pond. According to the simulation results, it can know that the elimination rate 

of artificial lake is about 20%, chlorophyll is mainly distributing in under water 

0~6 meters approximately. In order to reduce the impacts of chlorophyll growth 

from the sunshine, the intake sampling position is recommended in the bottom. 

  Furthermore, this project estimates the contaminant capacity from the 

upstream of Nan-gane and Bei-gang watershed, and then according to that 

design contaminant capacity simulation: 

(1) The completion of Puli sewage system installation  

(2) The completion of Puli and Guo-xing sewage system installation  

(3) The Completion of Puli and Guo-xing sewage system installation completion + Puli 

and Guo-xing upstream factories migration. 

  Assess above three different programs before constructing and after 

constructing, and then analyze the situation of pollutants improvement from 

downstream Yan-feng bridge. Simulation result shows that factories in Puli and 

Guo-xing are less polluted; therefore, third program - factories migration is not 

effective in the improvement of containment capacity. On the other hands, the 

pollution of Nan-gane river is mainly from the livelihood pollution, which 

means Puli sewage installation is critical; moreover, according to the simulation 

results, water quality improvement program of Ya-feng bridge point polluted 
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sources still need to pair up with the improvement strategies of non-point 

polluted sources; ultimately, water quality will be achieving to the sampling 

standard.  

5. Analyzing the potential of artificial lake eutrophication 

  This project uses relevant results of data investigations proceeding the 

simulation of artificial lake eutrophication, predicting the situation while after 

swage system has been set up in the upstream of Wu river township, and 

analyzing the potential of water resource flowing into artificial lake, and then 

providing the references for Niaozueitan artificial lake water quality 

improvement countermeasure. 

  Although the simulation result shows that initial TP concentration was 

slightly high, after the reactions of chlorophyll in the pond the concentration was 

significantly lower at outlet. The concentration form top and bottom were still 

higher than the requirement of 0.05 ppm, and significantly higher than 

eutrophication standard 0.02 ppm. 

  Furthermore, the initial polluted concentration of Ammonia Nitrogen was 

slightly high, but after the reactions via pond area, top water sampling was 

approaching to the water standard value, and bottom water sampling was less 

than water standard value 0.3 ppm. 

  In this project, the initial concentration of chlorophyll a was set to 7 ppb 

which belongs to mid-oxidization state, but after the reactions in the ponds 

between sunshine, temperature(approximately 20 degree) and nutrimental salt, 

top chlorophyll was significantly higher than bottom because of photosynthesis; 

following the stream transmission it was a obviously decreased trend. 

Simulation results shows that considering the potential of the eutrophication 

trend of pond water, taking water from the bottom is much better than from the 
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