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1.  Purpose  

As a result of the “Preparatory Survey on Nirodh Water Supply Expansion Project”, it was confirmed that 

Total Suspended Solids (TSS) exceeded the Cambodian national effluent standard1 of 100 mg/L at the 

discharge point from the existing Nirodh Water Treatment Plant (WTP). Therefore, studies were conducted 

to determine the environmental impact of the effluent from the WTP on the Bassac River to which the 

effluent is discharged. 

 

2.  Outline 

Currently, the Nirodh WTP takes water from the Mekong River and discharges effluent into the Bassac 

River, a tributary of the Mekong River. In the Bassac and Mekong Rivers, turbidity and TSS are high, and 

there are seasons when the TSS is over the discharge standard of 100 mg/L. Therefore, the environmental 

impact of discharging untreated WTP effluent into rivers with water quality exceeding the discharge 

standard is considered to be insignificant. 

TSS refers to small particles of 2mm or less in diameter that are not fully dissolved in water, and is an 

important indicator of water pollution. However, TSS itself is not necessarily toxic; if the constituents of 

TSS contain many toxic substances or substances with high oxygen demand, there is concern about the 

impact on the environment and ecosystems. 

This study investigated the impact on the Bassac River of discharged water quality items including TSS 

and iron (Fe), which exceed the standard values in the discharge standard, if discharged without treatment. 

 

3.  Survey Items 

1) Survey points 

The survey point consists of a total of 16 points, including 7 basic points and 9 auxiliary points. 

≪Basic points≫ 

- Bassac River discharging point and nearby 

(50 m upstream from the discharge point and 0 m, 10 m, and 50 m downstream from the discharge 

point) 

- Mekong River (water intake point) 

- Raw water from WTP(collected in Nirodh WTP) 

- Effluent from the WTP (collected at the Nirodh WTP) 

 

≪Auxiliary points≫ 

- Lower Bassac River Basin (3×3=9 points at 0m, 50m, and 100m from the left bank at 100m, 150m, 

and 200m downstream from the discharge outlet) 

 

2) Number of inspections 

The number of inspections is to be a total of 4 times, consisting of 2 times during the rainy season and 2 

 
1 MOE Standards of wastewater discharging (public water area types 2) in Annex 2 of Sub-Decree No. 103, dated June 29, 2021 
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times during the dry season. 

3) Water Quality Parameters 

The water quality parameters consist of 23 items at the basic points and 3 items at the auxiliary points. 

≪Basic points≫ 

- Cambodia's discharge standard items (19 items in total as shown in Table 3-1) 

Table 3-1 Cambodia's discharge standard items 

No. Parameters Unit Standards for Effluent 

1 pH - 5.5-9 

2 Temperature °C <40 

3 Total dissolved solids (TDS) mg/L - 

4 Total suspended solids (TSS) mg/L <100 

5 Dissolved oxygen (DO) mg/L - 

6 Biochemical oxygen demand (BOD5) mg/L <60 

7 Chemical oxygen demand (CODCr) mg/L <120 

8 Oil or Grease mg/L <10 

9 Detergent  mg/L <10 

10 Nitrate (NO3) mg/L <10 

11 Sulphate (SO4) mg/L - 

12 Phosphate (PO4) mg/L <5 

13 Total nitrogen (TN) mg/L <40 

14 Total phosphorus (TP) mg/L <6 

15 Arsenic (As) mg/L <0.1 

16 Iron (Fe) mg/L <5 

17 Mercury (Hg) mg/L <0.01 

18 Manganese (Mn) mg/L <3 

19 Total coliform MPN/100 ml - 

* MPN (Most Probable Number) is a method for estimating the number of bacteria in water using culture experiments and statistical 

analysis, rather than directly counting them. 

Source: MOE Standards of wastewater discharging (public water area types 2) 

 

- Total Aluminum 

- Chlorine Residue 

- VSS (Volatile Suspended Solids) 

- Turbidity 

 

≪Auxiliary points≫ 

- TSS 

- Fe 

- Turbidity  
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4) The Locations 

The sampling locations are shown in Figure 3-1 and Figure 3-2.  

 

 

 
Source: JST 

＜Basic Points＞ Raw water intake point, Raw water, Direct effluent 

Figure 3-1 Locations of Sampling Points(1) 

  



Preparatory Survey on Nirodh Water Supply Expansion Project Attachment 16 

 Nirodh Effluent Impact Study 

4 

 

 
Source: JST 

Bassac River discharging point and nearby ＜Basic Points ● / Auxiliary points ＊＞  

Figure 3-2  Locations of Sampling Points(2) 
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5) The Sampling Method 

5)-1 Effluent 

Sample collection of effluent in the Nirod WTP was performed at the collection point using a basin where 

miscellaneous effluent/rainwater is mixed because the desludge/backwash water from the WTP is 

intermittent and cannot be collected stably. 

Despite the above, efforts were made to identify changes in concentration as much as possible, and water 

samples were taken during the first and second wet season samplings, when high concentration of effluent 

(during sludge drainage) and low concentration of effluent (during backwash) were dominant, respectively. 

Furthermore, during the first and second dry season samplings, in collaboration with the water treatment 

operators, it was possible to collect representative samples during sludge drainage and backwash. 

5)-2 Bassac River 

Sampling was only conducted when the Bassac River was flowing in a forward (southward) direction. 

Sample waters on the Bassac River were conducted at a depth of 50 cm at a distance of 1.5 m from the river 

bank to avoid the influence of the river bank. 

Sample waters in the lower reaches of the Bassac River were conducted from a boat, starting from the 

downstream side. Water sampling shall be conducted at a depth of 50 cm. 

The 0 m point was an exception. During the rainy season, water was collected at a depth of 50 cm when the 

discharge outlet was buried due to high water levels, and during the dry season, water was collected directly 

from the discharge outlet (see Figure 3-3 for sampling conditions). 

 

  

New Intake Raw Water 

  

Effluent Bassac River 
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0m on Bassac River – Rainy Season 

（sampling at the closest point due to 

submerged water discharge outlet） 

0m on Bassac River – Dry Season 

（Direct collection from the discharge outlet） 

Source: JST  

Figure 3-3 The Sampling Methods 

 

4.  Outline of the Results 

The first survey during the rainy season was conducted on October 17, 2024, and the second survey during 

the rainy season was conducted on October 31, 2024. The first survey during the dry season was conducted 

on November 22, 2024, and the second survey of the dry season was conducted on December 6, 2024. The 

river conditions for all four surveys are shown in Table 4-1. 

Table 4-1 River Conditions of the Survey 

Date Interval Survey Water level (comparative) Velocity 

2024/10/17 ‐ Rain-I 0m Approx. 1m/s 

2024/10/31 2 weeks later Rain-II Approx. -1m - 

2024/11/22 5 weeks later Dry-I Approx. -3m Approx. 0.5m/s 

2024/12/06 7 weeks later Dry-II Approx. -4m - 

Source: JST 

 

The followings are the results of water quality measurements and discussion based on them. 

 

1) “Effluent” and its discharge 

Effluent in the WTP is greatly affected by sludge from sedimentation tanks and backwash water from 

filtration tanks, and its concentration fluctuates greatly because it becomes highly concentrated during 

desludge and low in turbidity during backwash. Turbidity, TSS, VSS, Fe, etc. are significantly detected in 

Effluent at high concentrations, often reaching levels that cannot be compared to river water.  

After leaving the WTP, the effluent is discharged into the Bassac River 1.6 km away from the WTP, mixing 

with miscellaneous domestic wastewater and rainwater runoff from the surrounding area. This is the “0m” 

point called in this Effluent Impact Study. A comparison between the Direct Effluent and the 0m point is 

shown in Figure 4-1 and Figure 4-2 to illustrate the changes between the WTP and the discharge outlet. 
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Source: JST 

Figure 4-1 Comparison between Effluent and 0m Point (1) 

 

  

Source: JST 

Figure 4-2 Comparison between Effluent and 0m point (2) 

 

As described above, it is presumed that the extremely fluctuating high - low concentration effluent is 

homogenized and/or diluted during the 1.6 km discharge channel, and the peak seen in the effluent 

disappears at the 0 m point, the range of fluctuation decreases and becomes relatively stable. 

 

2) TSS 

The results of the survey in the Bassac River identified the following trends. 

<< Rainy season >> 

- In the first survey during the rainy season, the value already exceeds the standard at -50m, and the 

concentration was higher at 0m, but diffused and diluted downstream. Relatively high concentrations 

are also found at the +150m point. 

- In the second survey during the rainy season, the values do not exceed the standard at all points, and 

although high concentrations are observed at the 0m point, they rapidly decrease at the +10m point, 

and no effect of discharge is observed thereafter. 
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<< Dry season >> 

- In the first survey during the dry season, the values exceeded the standard only at the 0m and +10m 

points, and no effect of effluent discharge was observed downstream. 

- The results of the second survey during the dry season was similar, with high concentrations observed 

at the 0m and +10m points, but no effects were observed downstream. 

 

Overall, the results indicated that although the effluent discharge resulted in locally high concentrations, 

they were diffused and diluted downstream, and the impact was limited. 

The distribution of TSS in raw water from the WTP (Mekong River) in 2023 was in the range of 7 to 417 

(mg/L) as shown in Figure 4-3 and Figure 4-4, and was within the same range at each point of the Bassac 

River at the time of this survey, except at the 0m point. 

 

 

 
Source: JST 

Figure 4-3 TSS Measurement Results (1) 
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Source: JST 

Figure 4-4 TSS Measurement Results (2) 

3) Fe 
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the influence of effluent discharge. However, with the exception of the 0m point, where concentrations 

were particularly high, they fall within the measurement range for 2023. 

- In the second survey during the dry season, the value of 5.5 mg/L exceeded the standard at the 0 m 

point, but downstream, the impact was limited and the influence of effluent discharge could not be 

determined. 

 

Overall, although exceedances of the standard were observed in Effluent and at the 0-m point, 

concentrations decreased downstream, and no widespread serious impacts were identified. 

 

 
Source: JST 

Figure 4-5 Fe Measurement Results (1) 
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Source: JST 

Figure 4-6 Fe Measurement Results (2) 
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to the decrease in flow rate. 

- In the first survey during the dry season,  the concentration was high at 0 m but it was below the 

baseline at +50 m, suggesting that the lack of decrease  In the first survey during the dry season was 

temporary. 

 

Overall, dilution and diffusion downstream was observed during the wet season, while the dry season was 

affected by the flow reduction, but was judged to be temporary. 

 

  
Source: JST 

Figure 4-7 VSS Measurement Results 
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- In the second survey during the dry season, there was a small decrease in concentration at 0 m and 

+10 m, but at +50 m the impact was limited and below the standard value. 

 

Overall, the effluent locally increased BOD and COD, but downstream the impact was small and no 

exceedances of the standard were observed. 

 

  
Source: JST 

Figure 4-8 BOD・COD measurement results 
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Source: JST 

Figure 4-9 SO4 Measurement Results 

 

6) Metals （As、Hg、Al、Mn） 

As a result of the first survey during the rainy season, arsenic (As), a heavy metal, was detected2 at 0.095 

mg/L, close to the effluent standard (0.1 mg/L) in the effluent. 

The results of the second survey during the rainy season and first survey during the dry season showed that 

arsenic was not detected at any point, but the results of the second survey during the dry season showed 

that 0.026 mg/L was detected at the 0 m point. This corresponds to 26% of the standard value. 

On the other hand, since it was not detected at any of the downstream sites, there was no change in the 

quality of the water at the discharge site. 

 

  
Source: JST 

Figure 4-10 As Measurement Results 

 

The results of the arsenic measurement confirm the following points. 

- Arsenic is a heavy metal with high specific gravity and is often derived from turbidity. 

 
2 The detection limit of As is 0.002 mg/L with the testing method as ISO 17378 (hydride generation atomic fluorescence spectrometry). For 

reasons of space limitation, this is indicated as ‘0’ in the diagram. 
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- Figure 4-11 shows the TSS and Turbidity in the effluent and at 0 m. In the first survey during the rainy 

season, arsenic was detected in the effluent when the TSS was 8,100 mg/L, but not when the TSS was 

9,850 mg/L. This indicates that arsenic may not be detected even at high turbidity depending on the 

raw water quality. 

- In the second survey of the dry season, arsenic was detected at 0 m at 0.026 mg/L. Although TSS was 

low at 2,030 mg/L, it is not considered abnormal because arsenic of 0.01 mg/L can be detected in raw 

water and is concentrated during water treatment. 

- It is assumed that arsenic may have precipitated in the discharge channel, and arsenic may be detected 

even at low TSS due to being pushed out by the momentum of the effluent. 

- Overall, the results suggest that arsenic detection is not necessarily proportional to TSS concentration 

and is affected by conditions in the raw water and discharge channel. 

  

Source: JST 

Figure 4-11 TSS/Turbidity Measurement Results 

 

Mercury (Hg) was not detected at any of the sites during all surveys. 

 

Aluminum (Al) was not found to be affected by the effluent discharge, as the maximum concentration in 

raw water in 2023 exceeded 2 mg/L, where the observed concentration is sufficiently low in comparison, 

and no values exceeding the baseline were observed. 

 

The concentration of Manganese (Mn) was sufficiently low compared to the effluent standard at all sites 

during all surveys, and no consistent trend was observed, so the effect of effluent discharge cannot be 

confirmed. 

 

7) Others (total coliform, residual chlorine, oil or grease, detergent) 

The results of total coliform survey are as follows: 

- In the rainy season, both the first and second surveys were generally below the environmental standard 

value (1000 MPN/100 mL, no discharge standard is set). However, higher values were observed in the 
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river than in the effluent, suggesting that growth in the environment may have affected the results. 

- A change was observed during the dry season, with the standard value being exceeded at three points 

in the river in the first survey during the dry season and at the 0 m point in the second survey during 

the dry season. 

- There were no exceedances of the standard in effluent, and it was determined that the exceedances 

were not due to effluent from the WTP, as the upstream points and other domestic wastewater influent 

were likely affected. 

 

Overall, the results indicated that the increase in coliforms was largely influenced by the season and the 

surrounding environment, and was not mainly caused by the effluent from the WTP. 

 

  

Source: JST 

Figure 4-12 Total Coliform Measurement Results 

 

Residual chlorine was not detected at any of the sites. 

Oil & grease and surfactants (detergent) were not detected at any of the sites in all surveys. 

 

8) Summary of survey results 

From the results of the survey presented above, it is clear that; 
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BOD, COD, and iron (Fe) can also be exceeded. 

➢ At 0m, the influence of effluent discharge is clearly observed based on comparison with values 

upstream and downstream. 

➢ For iron (Fe), changes in water quality downstream were observed. TSS and VSS may also cause 

water quality changes downstream. 

➢ No downstream water quality changes have been observed for arsenic and mercury, which have 

been pointed out to be particularly toxic. 

➢ Considering the comparison with the effluent / environmental standard values and the range of 

water quality fluctuation based on the historical data of the surrounding rivers, no abnormal values 

were confirmed for all items measured this time except for the 0m point on the river. 

The above shows that the effluent discharged from the Nirodh WTP exceeded the effluent standard for 

some items, and the water quality at the discharge outlet (0 m point) after passing through the 1.6-km 

discharge channel clearly shows these characteristics. In addition, water quality of items such as iron 

changed downstream as a result of effluent discharge. 

On the other hand, highly toxic substances were not detected except in the effluent and at the discharge 

outlet, and no abnormal water quality changes were observed for other items at the discharge destination. 

Therefore, it was not possible to identify any adverse effects of the effluent from the Nirodh WTP on the 

discharge site. 
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5.  Discharge Plan 

Based on the results of the above mentioned studies, the following are future measures regarding effluent 

discharge that should be implemented as the WTP. 

➢ Plan discharge to adjust frequency and timing, and conduct operations that do not adversely affect 

current discharge conditions. 

➢ Reduce environmental impact through operations that control the concentration of sludge, which 

has a particularly large impact. 

 

Discharge conditions 

The discharge conditions currently being operated at Nirodh WTP Phase I and II and those planned for 

Phase III, which is scheduled for construction, are as follows 

 

【Amount】 

Nirodh-WTP Phase I and II (existing): 12 + 12 water treatment systems 

Nirodh-WTP Phase III (planned): 18 water treatment systems 

Total: 42 systems 

 

<< Phase I and II >> 

Backwash (from sand filter) water: 3094 m3/day average in 2023 (129 m3/day per system), 420 

m3/30min/time average in 2023 (per system) 

Desludge (from sedimentation tank): 1318 m3/day (54.9 m3/day per system), 2.29 m3/min (per 

system)  

 

<< Phase III >> 

Estimated backwash water: 2320 m3/day (129 m3/day, 420 m3/time per system) 

Estimated desludge: 988 m3/day (54.9 m3/day, 2.29 m3/min per system)  

 

【Frequency】 

<< Phase I and II >> 

Backwash: 113 times per system average in 2023 (every 3.2 days per system) 

Backwash: 7.4 / 24 systems per day 

Desludge: 1 minute per hour, 24 times per system daily, 576 times in total daily 

<< Phase III >> 
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Estimated backwash: 113 times per system, 5.6 / 18 systems per day  

Estimated desludge: 1 minute per hour, 24 times per system daily, 432 times in total daily 

 

<< Phase I, II and III >> 

Backwash: 13 / 42 systems per day  

Desludge: 24 times per system daily, 1008 times in total daily 

 

Discharge plan 

The discharge conditions of Phase I and II in operation under the above discharge conditions are 

summarized and the proposed discharge plan for Phase III is proposed as follows. 

 

【Amount】 

Backwash: 420 m3/30min = 0.23 m3/s/system   

Desludge: 2.29 m3/min = 0.038 m3/s/system ( x 42 systems =1.60 m3/s )    

Nirodh-WTP Effluent Capacity = 1.16 m3/s  

 

The total discharge capacity of the WTP may be exceeded if Desludge with a large total volume is 

duplicated and flowed simultaneously. Fortunately, since each discharge is operated for one minute, 

overcapacity will not occur if the systems are flushed in sequence at 0.038 m3/s each. 

 

【24 hours x 3 days discharge plan】 

Below are the current operating results for Phase I and Phase II and the proposed discharge plan for 

Phase III. 

The example of backwash on October 1-3, 2024, is planned so that there is no overlap of the 24 systems 

over a 3-day period, one system at a time. 

A similar discharge plan with the addition of the 18 systems in Phase III, for example, would be as 

follows: given the dilution effect of the Desludge that continues to occur 24 hours a day, it is preferable 

to do Backwash before, after, or in between existing operations (see “Summary” in the figure).  

Note that all Backwash on October 1-3 is conducted from 7am-3pm, but unless there is a particular 

problem, the main operation is automatic and can be conducted 24 hours a day, 7 days a week. Even if 

nighttime operation is avoided, it can be kept within the 5am-6pm time frame. 
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Source: JST 

Figure 5-1 Discharge Operation and Proposed Plan（Backwash） 

 

Below are the current operating results of Desludge in Phase I and Phase II and the proposed plan for 

Phase III. 

On November 22, 2024, Desludge in the example is basically planned to have 24 systems distributed, 

although there is some overlap. 

For example, adding the 18 systems of Phase III and planning a similar operation here would result in 

the following 

 



Preparatory Survey on Nirodh Water Supply Expansion Project Attachment 16 

 Nirodh Effluent Impact Study 

21 

 

Source: JST 

Figure 5-2 Discharge operation and proposed plan（Desludge） 

 

As mentioned above, the current discharge plan for both Backwash and Desludge is decentralized, and 

the addition of Phase III will not cause significant changes if based on a proper plan. 

There is also room for consideration of improvement measures such as increasing the frequency of 

Backwash and Desludge to decrease their respective concentrations and increase the dilution effect. 
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6.  Future Monitoring Plan 

In this Study, sampling on only four individual days may miss peak contaminant events, particularly during 

heavy rainfall or operational irregularities. Continuous monitoring is recommended to better identify 

variability, especially during desludging and backwashing operations. Auxiliary sampling points were 

limited to TSS, Fe and turbidity, leaving gaps in the understanding of other parameter distribution across 

the river. The influence of potential domestic wastewater, particularly at the 0m point, requires further 

investigation. Sampling lacked continuity, making it difficult to assess short-term pollution spikes. 

Iron concentrations exceeded effluent standards at the effluent and 0 m points during the dry season. 

Although levels declined downstream, suggesting natural dilution, the localised impact remains a concern, 

particularly in the dry season, and requires continued monitoring. Arsenic was detected inconsistently. 

Although not found downstream, the toxicity and persistence of arsenic highlight the need for long-term 

observation. 

The study also showed that the water quality concentration of the discharged water is sufficiently reduced 

by the dilution and diffusion effect of the river. On the other hand, As and Fe cannot be overlooked as they 

are substances that accumulate as sediment in the discharge channel. 

The above indicates that water quality monitoring for Cambodia’s discharge standard items (including As 

and Fe) of the discharged water from Nirodh WTP will continue to be monitored under the responsibility 

of PPWSA as indicated in the Environmental Monitoring Plan attached to the 'Preparatory Survey on 

Nirodh Water Supply Expansion Project' report. 

 

7.  Conclusion 

Based on the results of this survey and the discharge management situation described above, we will 

summarize the TSS concentration as an example with regard to the quality of the effluent in WTP and the 

water to be discharged to the environment. The measured effluent sample immediately after desludge was 

9,850 mg/L (maximum concentration, first survey during the dry season), and the effluent sample during 

backwash was 222 mg/L (minimum concentration, second survey during the dry season) (Figure 7-1). 

 

Source: JST 

Figure 7-1 Variations in TSS before and after Discharging  
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The TSS of sludge with 99% water content was estimated from the raw water TSS of Phase I and Phase II 

currently in operation as follows, and since there is no significant difference from the actual measured 

values, it is considered that the results of this Effluent Impact Study have a typical range of effluent quality 

fluctuation. 

【Maximum TSS calculated value for effluent】 

Backwash: 173 TSS mg/L 

Desludge: 10,011 TSS mg/L 

 

On the other hand, the range of TSS at 0 m in the Bassac River is 300 to2,030 mg/L, suggesting that TSS 

is homogenized in the 1.6 km discharge channel from the Effluent sampling point to the 0 m point and is 

approaching the average value, with a smaller range of variation than in the Effluent.  

Desludge with higher TSS has less water amount, while Backwash with lower TSS has more amount, and 

thus TSS decreases significantly when mixed. Based on the maximum and minimum TSS values obtained 

in this Effluent Impact Study and the operating conditions (9:30-10:00, Nov-11, 2024), the mixed effluent 

TSS of Desludge and Backwash can be estimated as follows. 

【Mixed effluent TSS calculation】 

Backwash: 420 m3/30min (1 time)  

Desludge: 2.29 m3/min (18 times)  

Backwash: 222 mg/L x 420 m3 = 93,240 g 

Desludge: 9,850 mg/L x 2.29 m3 = 22,557 g 

Desludge: 22,557 g x 18 times = 406,026 g 

Mixture: [93,240 + 406,026 (g)] / [420 + (2.29 x 18) (m3)]  

Mixture: = 499,266 / 461.22 = 1,082.5 (g/m3) = 1,082.5 (mg/L) 

 

The TSS concentration at the 0m point shown in Figure 7-1 is higher and lower than the calculated mixed 

effluent TSS value of 1,083 mg/L. This suggests that homogenization is in progress at the 0m point. In 

addition, since other wastewater influent from the surrounding area flows into the discharge channel, it is 

assumed that the dilution effect of the wastewater is also occurring. Assuming this situation, an image of 

homogenization and dilution in the discharging channel is created in Figure 7-2 (the bar chart is based on 

the measurement results, but the curve for the middle part of the channel is drawn based on assumed values). 
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Source: JST 

Figure 7-2 Image of Homogenizations and Dilution in the Discharge Channel  

Therefore, by maintaining the existing drainage management approach, this project will continue to 

homogenize and dilute high-concentration wastewater in the drainage channel to stabilize water quality. As 

a result, even with the expansion and operation of Phase III, no significant impact on the discharge 

destination is anticipated. 

Furthermore, as outlined in 4.8), while certain parameters, such as iron, have shown water quality variations 

downstream due to wastewater discharge, no abnormal changes were observed for other parameters 

containing highly toxic substances. The dilution and dispersion effects of the Bassac River were clearly 

observed, and no adverse impacts on the discharge destination were identified. 

Additionally, the content and conclusions of this Effluent Impact Study have been reviewed and validated 

by experts in the field of water quality engineering, including Professor Daisuke Sano and Associate 

Professor Amarasiri Mohan of the Environmental Water Quality Engineering Laboratory at Tohoku 

University, Dr. Chanthol PENG and Dr. Kimleang Khoeurn of Water and Environment, Research and 

Innovation Center at Institute of Technology of Cambodia, and stakeholder meetings will be conducted 

with local residents. 

Accordingly, the conclusions presented in this study serve as a fundamental condition for ensuring the 

viability of this project. 

Finally, a stakeholder meeting was also held on 24 April 2025 to disclose the results and review of this 

study to the residents living near the discharge channel and outlet. As a result, the participants expressed 

no objection and social agreement was obtained. 

 


