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1.INTRODUCTION 



INTRODUCTION 

 Cover area:

 3,000 km2 (Dry) 

 15,000 km2 (Rainy) (Uk et al., 2018)

 Lake receive water: Mekong (53.5%), tributaries (34% ), 
precipitation(12.5%) (Kummu et al., 2014)

 Village: 1037 ; water-based village: 53 ; land-based village: 948; 
water-land based village: 36   (Shivakoti et al., 2020)

 Chnok Tru Commune: 3 villages 

 TSL Population: 5 millions (Ministry of Planning, 2013)

 Biodiversity: Fish (215), Bird (225), plant (370) (MRC 2010)

Overview 

of 

Tonle Sap 

Lake 
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2.METHODOLOGY  
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Study area and sample collection
• This study was conduct in Tonle 

Sap lake in Chnok Tru commune.
• Rainy and dry season
• 19 sampling site (surface water)
• 2.5L per each site
• Store in ice box

Fig: Map of sampling collection

▪ YSI EXO Water Quality Sonders 
▪ Temperature, pH, DO, EC, TDS, 

Turbidity, ORP 
▪ Results will show automatically to 

excel file.

Basic Water Quality
Parameter 
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Filtration Process Extraction process

GCMS analysis 

PESTICIDE ANALYSIS



HEAVY MENTAL ANALYSIS 

Parameter Range Reagent/Accessories

Form of 

reagent or 

accessories/

Quantity

Order-No Brand and country

Mn 0.2 – 4 mg/l Mn

Manganese LR No.1 Tablet/100 516080BT Lovibond®, Germany

Manganese LR No. 2 Tablet/100 516090BT Lovibond®, Germany

Cu

0.05 – 5 mg/l Cu Copper No. 1 Tablet / 100 513550BT Lovibond®, Germany

Copper No. 2 Tablet / 100 513560BT Lovibond®, Germany

Zn 0.02 – 0.9 mg/l Zn

Copper / Zinc LR Tablet / 100 512620BT Lovibond®, Germany

EDTA Tablet / 100 512390BT Lovibond®, Germany

Dechlor Tablet / 100 512350BT Lovibond®, Germany

Fe
0.02 – 1.8 mg/l Fe

Vario Iron TPTZ F10
Powder Pack / 

100
530550 Lovibond®, Germany

As

0-0.50

mg/l As

Arsenic test strip Tube/100 tests 117927 MQuant®, Germany

- As-1 Bottle/11ml 117927/1 Merck, Germany

- As-2 Botlle/154g 117927/2 Merck, Germany

- As-3 Bottle/121g 117927/3 Merck, Germany

Sample after filtration 

Filtration process

Photometer MD 600



Arsenic test kit set for
testing

Preparing the water
sample 60ml for testing

Put As 1 two points into water 
sample and shake it slightly

Put As 2 one red spoon and shake 
it slightly

Put As 3 one green spoon 
and shake it slightly 

After waiting 20 minutes
take out testing paper and
Compare it with the result

ARSENIC ANALYSIS ALKALINITY MEASUREMENT 

Alkalinity measured by titration

method with 0.01M H2SO4

until end point pH = 4.5.
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MAJOR ION ANALYSIS 

Oxalic acid 

(2mM)

1. Weight the 

amount of Oxalic 

acid powder for 

solution 

preparation.

2. Put Oxalic 

acid powder into 

Ultrapure water 

1L.

3. Stir 

solution until 

reagent is 

dissolved.

4. Filtrate 

solution 

obtained.

5. take 

mobile phase 

of cation to 

do ultrasonic.

Condition Cation Anion

Column Shim-pack IC-C4 Shim-pack IC-
A3

Flow rate 1ml/min 1.2mL

Column 
Temperature

40C 40C

Pressure 3.1Mpa 6.4Mpa

Detection 
wavelength

254nm 254nm

Detector Conductivity Conductivity

Inject volume 50uL 50uL

Major ion ( cation and 
anion ) analyze by using 
IC

Ion Chromatography machine



TEMPORAL AND SPATIAL ANALYSIS 

Data Analyze : 

RESULTS
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WATER QUALITY INDEX 
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C :Concentration of each parameters

SI :Objective to be meet

W :Relative weights

q :Quality RatingScale

WQI Rating Category

<25 Excellent

26-50 Good

51-75 Poor

76-100 Very Poor

>100 Unsuitable

❑ Drinking Water Quality Standard 

WATER QUALITY 

INDEX 

Paramters Unit
Weight Relative weight Standard

wi Wi Si

pH _ 4 0.114286 6.5-8.5

TDS mg/l 5 0.142857 500

Fe mg/l 3 0.085714 0.3

Mn mg/l 3 0.085714 0.1

Na mg/l 3 0.085714 200

NO3 mg/l 5 0.142857 12

Ca mg/l 2 0.057143 200

Mg mg/l 2 0.057143 150

Cl mg/l 3 0.085714 250

HCO3 mg/l 2 0.057143 600

SO4 mg/l 3 0.085714 250

Total 35 1



HEALTH RISK ASSESSMENT 



3.RESULTS AND 
DISCUSSION 



TEMPORAL AND SPATIAL DISTRIBUTION OF BASI 

Basic water quality parameters 

Box plots of basic water quality parameter 
in both season 

Spatial distribution map of Basic water 
quality parameter in dry season 

Spatial distribution map of Basic 
water quality parameter in rainy 

season 



HEAVY MENTAL

Box plots of heavy mental in 
both season  

Spatial distribution map of 
heavy mental in rainy and dry 

season 



MAJOR ION 

Box plots of Anion in both 
season  

Spatial distribution map of 
Anion in rainy and dry season 



MAJOR ION 

Box plots of cation in both 
season  

Spatial distribution map of 
Cation in rainy and dry 

season 



RESULTS OF PESTICIDE RESIDUE

CONCENTRATION 

OF DETECT 

PESTICIDE



WATER QUALITY INDEX

Spatial distribution map of water quality index

Spatial distribution map of water quality index 



HEALTH RISK ASSESSMENT

Cancer risk 

Non-cancer risk 

• Rainy:
Most of sampling sites were medium and 
high-risk level of non-cancer risk both 
children and adult except JS 8 is excellent

• Dry season: 
Most of sampling sites was medium and high 
level of non cancer risk both children and 
adult except 3 location that is excellent

In both rainy and dry season, and both for adult and 
children have not dangerous risk



4.CONCLUSION 



CONCLUSION 

pH was slightly under standard drinking in few site. Mn was over the standard of drinking
water. Malathion and methyl parathion was over the standard of drinking which is 0.195
μg/L and 0.1942 μg/L.

Based on WQI, in rainy season: 74% in study area were very poor and 21% were 
unsuitable for drinking purpose. 

Also in dry season: 42% in study area  were very poor and 42% were unsuitable for 
drinking purpose. 

According to result of health risk assessment, in both season 75% in this study area were  
medium and high level of non cancer risk both children and adult.  

The water quality of TSL, Chhnok Tru area, is still considered unsuitable for drinking 
directly without the corresponding treatment.
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Recommendation  
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