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BinTRODUCTION

A Cover area:
A 3,000 km2 (Dry)
A 15,000 km2 (Rainy) (Uk et al., 2018)

. N _ | | |
Qver\/lew Lake receive water: Mekong (53.5%), tributaries (34% ),

precipitation(12.5%) (Kummu et al., 2014)
l S A Village: 1037 ; water-based village: 53 ; land-based village: 948;
TQ[] e ap water-land based village: 36 (Shivakoti et al., 2020)

A Chnok Tru Commune: 3 villages

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

A Biodiversity: Fish (215), Bird (225), plant (370) (MRC 2010)
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B inTRODUCTION

LAKE WATER USAGE AND WATER POLLUTION

» People at TSL use lake water for domestic use, irrigation, fish production, aquaculture,
transportation and tourism etc. tourism (Uk et al., 2018)

» Resident use lake water for drinking, cooking food, washing clothes, bathing, disposing of
waste (Shivakoti et al., 2020)

» TSL water was polluted by anthropogenic activities (agriculture, aquaculture and human
activities) (Uk et al., 2018)
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l INTRODUCTION
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Assessment of Pesticide Residues in Surface Water, Sediment, and Fish from Chhuook Tru,
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o Phatetal. 2020 confirmed occurrence of pesticides:
o Fungicides, Herbicides, Insecticides

o in water, fish and sediment at TSL, Chnok Tru
area

o Yoshikawa et al., 2020, confirmed the occurrence and
concentration of seven highest and some important
heavy metals

o Ca, Mg, Na, K, Si, Al, Fe, Mn, As, Mo and Sb in TSL.
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l OBJECTIVE
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1. Temporal distribution assessment of water quality of

Tonle Sap Lake. FTB

2.  Spatial distribution assessment of the water quality of —

TSL. '

3.  Evaluate water quality by Water Quality Index (WQl).

4, Health risk assessment.
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IStudy area and sample collection

CAMBODIA

1:62,500 E ‘f?l.
70 140 280 Miles
TR | |
‘ sS4 /.'ISB \'
7.
Legend i \ =7
‘v3 stz szu
® Sampling point \15)1? J_sfsssft’/'
JS19
Major_river
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e This study was conduct in Tonle

 Rainy and dry season

* 19 sampling site (surface water)
e 2.5L per each site
 Storeinice box

Sap lake in Chnok Tru commune.

Basic Water Quality
Parameter

Fig: Map of sampling collection

YSI EXO Water Quality Sonders
Temperature, pH, DO, EC, TDS,
Turbidity, ORP

Results will show automatically to
excel file.
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STRUCTURE OF RESEARCH

In-situ
Measurement

Laboratory Analysis
Basic water quality . . ..
Pesticide Heavy mentals Major ions Alkalinity
parameter

. . Fe, Mn, Cu, Cd, Pb & i+ K+ Na* Ca2+, Mg2+ NH4+ F-, Ck,
EXO Instrument 18 pesticide Oz B OB S0z, PORS.

pH, Temp, TDS,

Turbidity, DO, EC,
ORP
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Photometer
MD600 IC
And As Test Kid
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Calculate HCO3-

Alkalinity
Standards
Measurement
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I PESTICIDE ANALYSIS

WATER SAMPLE

Add Phosphate buffer

Filtration

By Whatman GMF 150
Size of filter paper = 0. 2 um

Elute with
5 mL of dichloromethan| . Conditioning 5SmL of
5 mL of acetone SPE METH OD dichlomethane and acetone

10 mL of purified water

Dry cartridges Filtration Process

Elute

Nitrogen stream, 1 mL

Concentration

Sodium surface

Dehydration

Concentration GC-MS
. 1S mixture

10pg/mL, 100pL
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Parameter

Reagent/Accessories

HEAVY MENTAL ANALYSIS

Form of
reagent or
accessories/

Order-No

Brand and country

Quantity

Manganese LR No.1 Tablet/100 516080BT Lovibond®, Germany
Mn 0.2-4mg/IMn Manganese LR No. 2 Tablet/100 516090BT Lovibond®, Germany
0.05-5mg/I Cu Copper No. 1 Tablet / 100 513550BT Lovibond®, Germany
Cu Copper No. 2 Tablet / 100 513560BT Lovibond®, Germany
Copper / Zinc LR Tablet / 100 512620BT Lovibond®, Germany
EDTA Tablet / 100 512390BT Lovibond®, Germany
Zn 0.02-0.9 mg/l Zn
Dechlor Tablet / 100 512350BT Lovibond®, Germany
0.02-1.8mg/| Fe Powder Pack
Fe Vario lron TPTZ F10 18:;’ er Pack/ 530550 Lovibond®, Germany
0-0.50 Arsenic test strip Tube/100 tests 117927 MQuant®, Germany
mg/| As
As - As-1 Bottle/11ml 117927/1 Merck, Germany
- As-2 Botlle/154g 117927/2 Merck, Germany
- As-3 Bottle/121g 117927/3 Merck, Germany
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I ARSENIC ANALYSIS

Arsenic test kit set for
testing

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

""'!siSEA PTONE S iAGENDA FOR CHANGE“__’

Preparing the water

sample 60ml for testing

Put As 3 one green spoon
and shake it slightly

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

N

IALKALINITY MEASUREMENT

Alkalinity measured by titration
method  with 0.01M H,SO, |
t slightly until end point pH = 4.5. >

Put As 2 one red spoon and shake
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I MAJOR ION ANALYSIS

Oxalic acid 1. Weight the 2. Put Oxalic 3. Stir 4. Filtrate || 5. take

(2mMm) :2:3‘:)’::\,3;3);3:": acid powder into || solution until solution mobile phase
solution Ultrapure water reagent is obtained. of cation to
preparation. 1L. dissolved.

do uItrasonic/

!

:

i

(="

g 1. Weight the 2. Put reagent 3. Stir solution 4. Filtrate 5. take mobile

- amount of 3 powders into until reagentis  solution phase of cation

ﬁ reagent powders  Ultrapure water dissolved. obtained. to do

- for solution iL. ultrasonic.

n preparation. /
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Preparation of mobile phase of anion
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Condition Cation Anion
Column Shim-pack IC-C4 Shim-pack IC-
A3
A

Flow rate 1ml/min 1.2mL &
Column 40C 40C s

unicef &
Temperature ; :
Pressure 3.1Mpa 6.4Mpa 3

FTB
Detection 254nm 254nm "
wavelength P

N =)
Detector Conductivity Conductivity ‘
Inject volume 50uL 50uL
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I TEMPORAL AND SPATIAL ANALYSIS

@

J Data Analyze ‘

AN

RESULTS

fieldwork < >
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o
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% ORIGIN 2018

Graphing & Analysis
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I WATER QUALITY INDEX

WATER QUALITY
INDEX

O

— RISEA &0 iAGENDA FORCHANGE

S

. W = W,
W,
oq,=g><100

— eSI=W,xqg; => WQI=)SI
n=1

O Drinking Water Quality Standard

C. :Concentration of each parameters paramters| unit | VEIENt | Relative weight | Standard
SI :Objective to be meet wi Wi Si
W, : Relative weights pH _ 4 0.114286 6.5-8.5
) ] TDS mg/| 5 0.142857 500
g; :Quality Rating Scale fo g/ 3 0.085714 03
Mn mg/| 3 0.085714 0.1
WQl Rating Category Na mg/I 3 0.085714 200
<05 Excellent NO3 mg/| 5 0.142857 12
Ca mg/| 2 0.057143 200
26-50 Good Mg mg/| 2 0.057143 150
51-75 Poor Cl mg/I 3 0.085714 250
HCO3 | mg/l 2 0.057143 600
76-100 Very Poor S04 mg/| 3 0.085714 250
>100 Unsuitable
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I HEALTH RISK ASSESSMENT

d Noncancer Risk

ED.EF.ET.CF
* APDsema =R Sa 1 G AT ADD

CIREDEF HQ= 25
o ADDingesﬁon:W

HI :Hazard Index
HQ :Hazard Quotient
ADD : the average daily dose during the

exposure through dermal contact

RfD : Oral reference dose (mg/kg-day )

Input Data to calculate noncarcinogenic human health risk

: and ingestion of water (mg/kg-day).

] ) Adults Children Infants
Indicators Unit
(>65 Years) (6-11 Years) (6-12 Months)

Body surface area (Sa) (cm?) 19.800° 10,800 4,500

Average Ingestion of Watkr (IR)  (L/d) 1.046 0.414 0.36

Exposure Duration (ED) (years) 65 11 1

Average body weight (BW) (Kg) 80 31.8 9.2

Average lifetime (AT) (days) 23,725 4,015 365
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d Cancer Risk

ELCR =CDI.CSF

CSF

ELCR : Excess lifetime for cancer risk

- The cancer slope factor

CDI : The average daily dose of elements through

dermal contact and ingestion pathways,

Dermal and oral reference doses (RfD) and cancer slop factor (CSF)

.| RfD Dermal | RfD Ingestion | Cancer Slope
Chemical (ngl/kg-day) | (pg/kg-day) Factor
(ng/kg-day)
As 0.123 03 0.0015
Cu 12 40 NE
= 45 300 NE
Mn 0.8 20 NE
= 60 300 NE
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I TEMPORAL AND SPATIAL DISTRIBUTION OF BASI

Basic water quality parameters

Dry season
Wet season

300 - 600

Spatial distribution map of Basic water
250 - 500 guality parameter in dry season

200 - 400

150 300

100 * - 200
50 4 " T - 100
- 3

Basic Water Quality Parameters
in Rainy season

e pHrange7.31-7.9

Temperature range 29.46-30.18 (oC)

® ORP range 334.49-587.39 (mV)

® EC range 42-283.8 (uS/cm)

e TDS range 20-107 (mg/L)

23 water body of TSL

e
04 —_—— Lo

I T I Ll Ll
pH Temperature EC ORP TDS

Spatial distribution map of Basic
water quality parameter in rainy
season

Box plots of basic water quality parameter
in both season e,

Temperature range 27.2-30.3 (oC)
\ —
S ——
—k

® ORP range 175-295 (mV)

® EC range 54-106 (uS/cm)
® TDS range 27-53 (mg/L)
53 water body of TSL
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I HEAVY MENTAL

[ ] Dry season
[ ]Wet season
1.0 0.8
0.8 1 .
0.6
0.6
| 0.4
0.4 - *
| 0.2
0.2 i -
; == 0.0
0.0 ——
-0.2 T T T T T -0.2
Mn Cu Zn Fe As

Box plots of heavy mental in
both season
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Spatial distribution map of
heavy mental in rainy and dry
season
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Heavy Metal Parameters
in Rainy season
e Mnrange 0.28-0.64 (mg/L)
Cu range 0.05-0.23 (mg/L)
®  Znrange 0.02-0 13 (mgiL)
® Fe range 0.03-0.25 (mgiL)
® As range 0.001-0.005 (mg/L)
[ Water body of TSL

Heavy Metal Parameters
in Dry season

@ Mnrange 0.29-0.29 (mg/L)
Cu range 0.05-0.19 (mg/L)

® Znrange 0.18 (mg/L)

® Ferange 0.08-0.82 (mgiL)
As range 0,001-0.005 (mg/L)

.
[0 Water body of TSL
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I MAIJOR ION

[ Dry season EN
] Wet season 2
120 120 S &

100 + 100 2
unicef &
tox -‘r-s_;r:, it
80 4 I 80 Anion Parameters in Dry season 1
e Frange 0 (mglL)

Ci range 0.56-27.61 (mgiL)

® NO3 range 0-1.48 (mg/L)
@ S04 range 0.31-4.36 (mgiL)

. | Spatial distribution map of || =
40 .0 | Anion in rainy and dry season

60 - 60

*x
*

2: - +ﬁ o 4_% :O )))

-20

-20

T T T T
PO4 F Cl NO3 SO4 HCO3

Box plots of Anion in both
season

(Anion Parameters in Rainy season

e Frange 0.01-16.84 (mg/L)

Cl range 1-31.02 (mg/L)
® NO3 range 0.01-13.6 (mg/L}
@ S04 range 0.08-17.45 (mgiL)
[ Water body of TSL
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S12

W]
[ ] Dry season ¢ b 4
[ Wet season 4
12 30
S9 =
\
10 + - 25
8- - 20 Legend :11'
* Cation Parameters
[ in Dry season
e Narange 3.1-7.37 (mg/L)
6 -1 " r 15 ° - - - :Hd ranieal:—(;,; l:n(w/l.l)L)
® Krange 1.31-2.78 (mg
Spatial distribution map of || . \om.owe
' ' L e T ol
4 10 Cation in rainy and dry ' ' '

+ ? season

24 x -5

_ i NS

0 === L0

'2 I I I I I '5
Na NH4 K Mg Ca

Box plots of cation in both
season =

Cation Parameters
in Rainy season
e Narange 3.24-15.74 (mg/L)
NH4 range 0.01-0.54 (mg/L)
® Krange 2.16-4.86 (mg/L)
® Mg range 0.4-6.24 (mg/L)
e Carange 2.15-24.72 (mg/L)
[ Water body of TSL
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I RESULTS OF PESTICIDE RESIDUE

unicef &

[__Biphenyl Biphenyl
[ Chlorfenapyr Chlorfenapyr
TPDS=0.5 Methyl parathion 0.50 TPDS=0.5 [ Metalaxyl
0.5 o Malathion SV TPDS=Total pesticide drinking standard
[ Dieldrin 1 IPDS=Individual icide drinking standard|
| TPDS=Total pesticide drinking standard 0.45
- IPDS=Individual pesticide drinking standard i
0.4 0.40
—_— - . —
=] g - 0.35
()} g‘j 4
g3 ~=0.30
c c ]
S S
= 4 @ 0.25 4
© — = ]
=
c <l=> 0.20
8 0.2 4 8o
c 5 ]
8 ] O 0.154
IPDS=0.1 1 IPDS=0.1
[T R B TR R o104
- |_| ’_| -
00 T T T T T T T T T T T T T T T DDD T T T T T T T T T T T T T T T T
JS1 JS2 JS3 US4 JSS JS6 JST JS8 JS9 JS10 JS11 JS12 JS13 JS14 JS15 JS16 JS17 JS18 JS19 JS1 JS2 JS3 JS4 JS5 JSE JST JS8 JS8® JS10 JS11 JS12 JS13 JS14 JS15 JS16 JS17 U518 JS19
Sites (Wet season) Sites (Dry season)
@Is12 ’
Legend
Sampling site
Biphenyl Legend
0.00 Sampling site
NA S5 Jsit Biphenyl
s{ Jsis «Jsn Dieldrin ‘ Jsis i
0.021 - 0,030 . NA
® 0.031-0.040 Chlorfenapyr
Chlorfenapyr S 0.00 - 0.030
JS9 0.021 - 0.030 b
\ s g
t) @ 0.041-0050 ‘54 IS8 i
- as4 @Jss @ o0 B Metalaxyl
SRR 0.00-0.30
Malathion
- @ g Js10 - 85 : :Qi:e'mTSL
4] 2 52X e JS17 - r body
2 *JS10 . I817 0.10-0.20 2 @ JIS16
. as3 iy @ss16 ! Methyl_parathion L Sia
- JSI18 0.00-0.10 ‘
St asi4
@ IS4 @ o0 519 :
@519 Water body TSI )
3 Km o
0 05 1 2Km . 1 40,000

1:40,000 0
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I WATER QUALITY INDEX

WaQl in Wet season
@ Excellent (0 - 25)
O Good (26 - 50)
QO Poor(51-75)
©  Very poor (76 100) 1:50,000
. Unsuitable for consumption (>100

t Water body of TSL

0 1 2 4 Km
1 N + 4 4 + 1 @ Excellent (0 - 25)
O Good (26-50)
QO Poor(51-75)
@ Very poor (76 - 100) 1:50,000
. Unsuitable for consumption (>100
Water body of TSL ; + + + + + + + i

Spatial distribution map of water quality index
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I HEALTH RISK ASSESSMENT

w @
1 ]

&
1

Carcinogenic Risk
N w

-
1

W

|

N

* Rainy season
= Adult

= Children
* Dry season

= Adult

= Children
* Carcinogenic risk
CR standard = <1.0E-06

!

T

JS01 JS0Z JS03 JS04 JSD5 JSO6 JSO7 JS08 JSO9 JS10 JS11 JS12 JS13 JS14 JS15 JS16 JS1T JS18 JS19

Sites

* Rainy season

= Adult

= Children

* Dry season

= Adult

= Children

* Chronic risk

—— =High (> 4)

—— = Medium (> 1< 4)

=Low (>0.1<1)

—— = Negligible (< 0.1)

i

JS01 JS02 JSO3 JSO4 JSO5 JSO06 JSO7 JS08 JS08 JS10 JS11 JS12 JS13 JS14 JS15 JS16 JS17 JS18 JS19

Sites

FAMILY

~ "iSEA [

.« AGENDAFORC
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Cancer risk

€K

Non-cancer risk

€K

* Rainy:

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

* Dryseason:

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
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B 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
ug/Land 0.1942 ug/L.

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

< 4

» 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

EN
&
= Not to use TSL source water to consume directly

without any treatment process. unicef &

=  Using suitable treatment such as the absorption
technology like activate carbon in order remove
pesticide and heavy metal.

=  Future research, it should be regularly monitoring in
TSL water in order to provide an information
related to the status of water environment and its

Recommendation current situation.
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