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Detection of New Emerging

Contaminants in Water
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What is an “Emerging Contaminant” ? A

 May not be a “new” chemical
« Significance only recognised now

e These chemicals have been released into the

environments as long as they have been in use

« “Everything can be Found Everywhere”
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Definitions

“Contaminants with a potential threat to health and

environment that have no regulatory standard.”

“A chemical or material that has pathways to enter the
environment and presents potential unacceptable human
health or environmental risks, and either does not have
regulatory peer-reviewed human health standards or the
regulatory standards are evolving due to science,

detection capabilities, or new pathways.”
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“New Emerging Contaminants”... Acronyms...

« “Dirty Dozen” - the original list

 POPs - Persistent Organic Pollutants

« PBTs - Persistent Bioaccumulative Toxic
« EDCs - Endocrine Disruptor Chemicals

e PCPPs - Pharmaceutical & Personal Care Products
The Dirty Dozen

Pesticides Industrial Chemicals
« Aldrin = Hexachlorobenzene
* Chilordane (ee)
* Polychlorinated biphenyis
* Dieldrin
> Bk Bl caucts
ZHCB - Dioxins
* Heptachlor *Furans
* Mirex «HCB
* Toxaphene *PCBs
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“Emerging Contaminants”

Pharmaceuticals
and Personal Care

Nanomaterials Pesticides

Compounds
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Endocrine Disruptor Chemicals

Effluents
Flame Retardants
Fungicides
Herbicides
Insecticides
Metals
Pharmaceuticals
Phenols
Plasticizers

PAHs

Soy Products
Surfactants

Right Solutions -

WWTP, pulp and paper mills, CAFOs
PBDEs
Vinclozolin
Atrazine
Methoxychlor
Tributyltin
Ethinyl Estradiol
Bisphenol A
Phthalates
PCBs, dioxin
Genistein
Alkylphenol
Ethoxylates
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“The Chemical Universe”

Known or Suspected
Endocrine Disrupting

Chemicals

"The red are for the iliness, the blue are
for the side effects of the red and the
green are for the effects of the blue."

> 30 million chemicals
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Emerging Contaminants in Environmental Waters

ALS

Sewage system to
treatment facillity

Chemical
production

Untreated
wastewater

Treated Biosolids
wastewater application /

Industrial
discharges
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Drugg

Waters

Does it matter

been des:gned to remove excfez‘éd drugs o
before releasing their effluent into publ/c
waterways. . ° & ; %

o cf‘:’ﬁ

MARCH 21, 1998
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Research on EDCs - Malaysia A

> Sci Total Environ. 2019 Jun 25;671:431-442. doi: 10.1016/j.scitotenv.2019.03.243.

Epub 2019 Mar 186.

Occurrence and risk assessment of multiclass
endocrine disrupting compounds in an urban tropical
river and a proposed risk management and
monitoring framework

Sze Yee Wee ', Ahmad Zaharin Aris 2, Fatimah Md Yusoff 3, Sarva Mangala Praveena ¢

PLANNING MALAYSIA:
Jowrnal of the Malaysian Institute of Planners
VOLUME 17 ISSUE 2 (2019}, Page 168 — 174

SOURCE WATER PROTECTION FROM PHARMACEUTICAL
CONTAMINANTS: ASSESSMENT OF ENVIRONMENTAL
QUALITY ACT 1974 AND ITS REGULATIONS

Adillah Othman' & Mariani Ariffin®

2 Faculty of Environmental Studies
UNIVERSITI PUTRA MALAYSILA
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Research on EDCs - Malaysia A

> J Water Health. 2013 Jun;11(2):311-23. doi: 10.2166/wh.2013.151.

Assessment of endocrine disruptors - DDTs and
DEHP (plasticizer) in source water: a case study from

Selangor, Malaysia

Santhi Armugam Veerasingam ', Mustafa Ali Mohd

Environment International
Volume 106, September 2017, Pages 207-233

Endocrine disrupting compounds in drinking water supply system and
human health risk implication
Sze Yee Wee, Ahmad Zaharin Aris*

Department of Emirormental Sciences, Focolty of Environmentin! Seudies, Universili Pura Meloysia, 43400 UPM, Serdong, Selengor, Mualaysa
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What we know and don’t know

« Encompasses many classes of chemicals
* Not all are currently regulated

« Unknown or incomplete knowledge of environmental

fate and toxicity in tropical countries

« Different consumption behavior, temperature,

climate conditions

12 Right Solutions - Right Partner




“Emerging Contaminants”

ALS

“‘Emerging Awareness”

Most are not new to the Environment
C KPC\’IHQV\T

TCQ‘AV\O'O (( Ide

IV‘V‘OVAT Chauae

Reseave 1V\Pr .(W\(MT
Dcve\opv«enjr Avnalysis

New chemicals (new drugs / pesticides)
New advances in Chemical Analysis

Ability to detect existing pollutants at lower concentrations
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Detection Challenges

Few distinct chemicals at
higher concentrations

A

Concentration (log)

| — — —

Many distinct
chemicals at lower
concentrations

| R
Types of distinct chemicals (log) 4° ©
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Units of Measurement - in Water

7 - Large Unit

L —

L ppt
10°

1 mg/ L=0.0001%

ppm
10° opb 1 u8/L=0.0000001 %
107 1ng/L=
optr  0:0000000001 %
el
- Small Unit
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The Chemical Universe

increasing polarity

very polar polar non-polar
£ ionic 2 _ non-ionic a
inorganic organic

heavy metals,
nutnents

ﬁal—-
.ginalytlcaMod ~

8 e.g. pesticides, p&;armaceuti als
— h

O PBEBA (“atrazine bm'?u?;%f

E &, diclofenac. -

——

=

monitoring data

1 \\\ \

regulation \_
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Analytical Methodologies

PARAMETERS

REGULATION INSTRUMENT

METHOD
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Analytical Method References

ALS

Standard
Methods

For the Examination of

MALAYSIAN
STANDARD

ASTM INTERNATIONAL
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Trace Organic Contaminants - Examples A

EDC class Example and structure Usage
Polyhalogenated - : s - - - Flame
compounds o N, A W relardants
ey = 1'5:"'“: I e - Surfactants
Polychlorinated biphenyls (PCBs) Polybrominated biphenyls (PBBs)

e Ty

wty [ 1 =

g

Palyvbrominated diphenyl ethers (PHLDES)

FFFFR FR FR F _ FFFFF F B
B M oM M P Foowl MMM
& T R R P o A ol
e FREFFFED T FEFFFFFEF
Perfluorooctanesulfonic acid (PEOS) Perfluorooctanoie acid (PFOA)
Phenolic HaC: GHy OH i - Plasticizers
compounds e o -~ G _ 1 P - Surfactants
i g ] 1 i ) 4 - Lubricants
HO™ = = T0M - Fragrances
BisphenolA (BPA) Nonylphenol (NF) Octylphenaol (OF) - Antroxidants
- Acidataves
Phthalates - Plasticizers
a o, " o "'. e - Lubricanis
ol - il CHy o | - Fragrances
S - I S . T o ’ : - Aciditives
a "y o ot sl T
Di-{2-ethylhexyl) phthalate (DEHP) Di-isononyl phthalate (DINP)
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General Analytical Protocol for Identification A

Sampling
and Sample
{ = Semy
MM
/WGJ .
W\
I ——
i 4
- ]
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Extractions / Clean-Ups

Extraction methods

Solid phase extraction Sokd phase micro-exraction Lquid phase micro-extraction
(SPE) (SPME) (LPME)

21 Right Solutions - Right Partner




Analytical Detection Methods.... More Acronyms A

- Mostly mass-spectrometry based methods
« GC-MS

« HPLC-MS
« HPLC-UV
« GC-MS/MS
« LC-MS/MS
« LC-MS/TOF

22 Right Solutions - Right Partner




Preparation and Analytical Detection Methods.... A
Even More Acronyms ... ALS

Extract / clean-up / pre-concentrate / analyze

« SPE - GC-MS/MS
« SPME - GC-MS/MS
e SPE - LC-MS/MS

Right Solutions - Right Partner



Detection of Ultra-Trace Organic Contaminants AR

Tentatively
identified

\

Target
analytes

Identification

Detection using mass spectrometry

Identified I Artefacts - Separation using gas or
d liquid chromatography

Resolved Unresolved |

Extraction using organic solvents
!  and solid phase extractions

|
. :
Extractables | Non-Extractables ' !
: ! :
Spectrum of chemicals < |[1000 daltons ' /
Range of toxicity and

concentration
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Preparation / Detection - Method Selection A

PAH analysis in GC-MS/MS

+£1 TIC WA ™ P S9N 2D

T 11

XXX > S ..'.';
EERBELHERE_BREREN

" Benz[a]anthracene

L1 l
= ' |\ \!I Proper Extraction

I

# 1 — %
'y PN | I | | N, NN | SR | S N S E— e T AL I LN | W

e | ' - Poor Extraction

i, v | SO T AW Mo o )

[ 3 9 44 96 4B 10 iz 4 wE e M m2 1L M 0B 12 122 kE4 128 128 13 1 1d4 136 13 M Wz 14 WE 1M 15
Cowrity [%] ve. Acgumiion T mes jnin
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Metal
plating
industry

Food
packaging

Mining +
oil well
surfactants

Aviation
hydraulic
fluids

Stain
resistance

carpet
protection

Non stick
cookware

Shampoos

\4

Floor
polishes
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PFAS A

Man-made chemicals
Thousands of variations
Chemistry of Fluorocarbons - extensive and complex

~ 10,000 types
R FR FR FR F

Used commercially for 50+ years CIWO&SO:,K
F

F F FF F F F
F-53B

R FR FR FR F

=
WW
F

rE B FY ErEP
PFOS
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Detection in Drinking Water - EPA 537.1

ALS

Surrogates and Targets spiked

>
Efluent samples
collected in Polypropylene Extraction using
bottles pre-conditioned WAX SPE

cartndges

l

Elution of SPE cartndges using
1% NH,OH in MTBE : MeOH (9:1)

l

<€ Sample concentration using Turbo-Vap under
N,. reconstitution using mobile phase solvents
Analysis on UPLC/MS/MS and addition of
(equipped with PEEK "™ tubing) internal standards

Right Solutions - Right Partner



Methodologies - PFAS

Sample

Target

29

EPA 537 AN EPA 8327
D7979-17
Drinking  Drinking Ground/ Soil Ground/ EPA Soil Water
Water Water Surface/ Sludge Surface/ 8327 Sludge
Waste Waste Water Soil
Water Effluent Sludge
Effluent
14 18 21 21 24 25 24 25
(EPA (EPA (EPA
537+10) 8327+ 537+
GenX) 10)
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Regulated Tests - in the US

ALS
A. PFOA
100,0001 ®WV
= 10,0001
2 g - States with Standards and Drinking Water
o 1,000 O ' ’ ' '
> Mi
K o wmTr Un % Guidelines for PFAS in the United States
EPA
£ e Mo
° ® Drinking Water N.J E?'A
a O Groundwater N ®MN
104 A PFOA+PFOS VT @ NJ*
2002 2004 2006 2008 2010 2012 2014 2016 2018
Year
B. PFOS
100,000
— rinking Water
"_Ela 10’000:: O Groundwater
£ A PFOA+PFQOS ;
o 1 ,000 X ME Source: Interstate
5 MN O Oo Technology &
| 9 AK Regulatory Council
2 100. EPA
g A Enforceable Standards
= EPA =3
o e . Non-enforceable Guidelines
10: VT @NJ* Use the EPA Health Advisories
2008 2010 2012 2014 2016 2018
Year

* indicates draft/proposed levels
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Inorganics - Arsenic Species

ALS
e Arsenic exist in various chemical forms. Classified as 2 major group:
Inorganic * As(ll) “
INETIT * As (V) LD 50 \{‘g},ﬁm
species | (mg/kg) ca‘c
As(Ill) 34,
Organic * MMA ASY)
. S
Nis=e - © DMA
e AsB and etc. DMA 1200
* The toxicity decreases with increasing methylation MMA 1800
AsB 10,000

Inorganic As > Organic As
Toxicity
As(111) > As(V) > MMA > DMA > Arsenobetaine

31 Right Solutions - Right Partner




Inorganics - Mercury Species ALS

 Mercury exist in 3 chemical forms

Elemental Kl
Mercury

Inorganic el
Mercury k5

Amplification factor in food
! chain means larger
Organic Methyl Mercury predatory fish contain

Mercury EthyI Mercury higher levels of MeHg

Elemental Mercury < Inorganic Hg < Organic Hg

Toxicity
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Elemental speciation by LC-ICPMS
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Plastics Pollution &

l

pes of marine H A \ \ \L
wim QA Oy Yl 6x )
[ A A
E:‘:;'. m 1L
= D L & 2y
plastic waste '.,__. | L J W) : .. =
I |
e N I N
- ; -+ P + P + > ;
1 metre 2.5 centimetre 5 millimetre 1 micron
- * DEBRIS SIZE < >
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N
an

polyethylene
terephthalate

soft drink
bottles,

mineral water,

fruite juice
container,
cooking oil

Types of plastics

ALS
L%.\ L%.\ t_“._\ LS.) LG..\ U..\
HDPE LDPE OTHER
high-density polyvinyl low-density  polypropylene  polystyrene other plastics,
polyethylene chloride polyethylene including
acrylic,
milk jugs, trays for crushed furniture, toys, hard polycarbonate,
cleaning sweets, fruit, bottles, consumers, packing, polyactic
agents, plastic packing shopping bags, uggage, toys refrigerator fibers, nylon,
laundry (bubble foil) highly- aswell as trays, cosmetic fiberglass
detergents, and food foils  resistant sacks bumpers, bags, costume
bleaching to wrap the and most of lining and jewellery,
agents, foodstuff the wrappings external CD cases,
shampoo bordersof the  vending cups
bottles, cars
washing and
shower soaps

From https://learn.eartheasy.com/articles/plastics-by-the-numbers/
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https://learn.eartheasy.com/articles/plastics-by-the-numbers/

Microplastics

<Tpm 5 mMm 2.5 cm >Tm

MesSo MAacro mega
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Microplastics Contamination

WHO launches health review after

microplastics found in 90% of bottled
water

Researchers find levels of plastic fibres in popular bottled water
brands could be twice as high as those found in tap water

N e

"We urgently need to know more about the health

impact of microplastics because they are everywhere
— ncluding in our drinking-water,"

Dr Maria Neira, WHO Director of Public Health

WWF-Malaysia report: ‘Tapau’
culture major contributor to
country’s plastic waste problems

Monday, 21 Sep 2020 08:00 PM MYT

37
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Plastic Pollution - Oceans

Plastic pollution released into the world's oceans

The global release of primary microplastics into oceans
is estimated at 1.5 million tons per year

2.2
0.1 014 0.3 0.26 2.0
- ’
N.America l 1.3
Europe/
Central Asia 15 0.2
0.28 China 0.23
o= East Asia /
§ Plastic waste India AL AN
Millions of tons/yeor 24 0.13 S.Asia/ Oceania
Microplastic particles S.America Africa/
(<5 mm size) Mideast
Milifons of tons/yeor
£ SHL Sowrre, ntermabianol Union v the Conservotaon of Natwe (IUCN,
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“Plastic Pandemic” A\

Covid-19: Kilang River monitored
for contamination after face
masks, gloves and sanitiser bottles

found during clean-ups

Thursday, 16 Apr 2020 01:53 PM MYT

Conservationists warn Covid waste may result in 'more
masks than jellyfish' in the sea

By Francesca Giuliani-Hoffman, CNN
(O Updated 2037 GMT (0437 HKT) June 24, 2020

COVID-19 Has Worsened the
Ocean Plastic Pollution Problem

A drastic increase in use of masks and gloves, plus a decline in recycling programs, is
threatening the health of the seas

39 Right Solutions - Right Partner




“Plastic Pandemic”

Factors influencing the weathering of plastic

' B .. Biofilm
’latlon ' formation

Physical Salinity ‘ -
stress

Microbial
Wave action degradation

- Fluctuating

1 temperatures’/

Microplastic : Nanoplastic

v
Impacts on transport, fate and toxicity
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Facemask Comparison .... A

Volatile Organic Compounds Identified

. il Wi/ ) f
Pasar Malam |2 ;.\,--,; W g W
" \ N AL A
Vo \"WMW.’/#\“ v Wi

A Reputable Brand MM}WW'N

3!6 3&! 3!-‘.' t&:v I’JU 'J&:* !:{C G&) GL’.'
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Microplastics Analysis - Challenges

« No established standard method references
« Depends on type and size of microplastic particles
 Huge variation in density, shapes, size

« Cleanup steps are difficult

Micro Mini-micro
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Microplastics Detection

EXTRACTION!
y CLEAN-LP + IDENTIFICATION * COMFIRMATION

~'-.

'-':' * )

o, -
Mets [+ fowmneater) Filtration [0.45 pm glass filler) Visual identification: | (Physical
Commaonly used from a Digestion: —Maked-gye (> 0.1mm) | |debermination:
boat —Wet cuddation [H,0.:H,0, +H.80,; Fentor's reagent. | | —Optical microscopy | | FTIR, pFTIR
-Mama (@ =333 pm) (Hy Oy +Fe] Range .1 e do 1 M@. pRaman
-Neuston (& =333 pm) OM. remaval=100 %:; MPs necovery = T0 % A BIETICIIS000E Pyrolisis GC-MS

; —BEPP [SDG pH 8-8.2 + cellulases, profeasas, lipases) {up o 160 ) TGA-DSC

ﬁnﬁ plakdon [ < OM. remaval 87 %; MPs recovery > 80 % Opfical microscope SEM-EDS

. Density separation: {up to 1500 x)
—MaCl (1.2 g/ml), Calll, (1.3 g'ml), sodium —Elecionic microscopy

Pumps potytungstate (1.4-1.5 glmL), ZnC; (1.64 giml), KHCOy | | 1o 4 mm)

Grab samples (1.4 gimL) and Nal (1.8 g/mL (0 10 10,000
QM. remaoval 100 %; MP's recovery 80-100 % (>1mm) w ’

=40 % (51 mm)
. A I\n_ _F-/‘I ", AN A
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Microplastics Detection

Optical
techniques

Raman

spectroscopy |
!

Pyrolysis-
GC/MS /

Identification
of
microplastics

Scanning
electron

microscopy |
(SEM) /

FTIR

spectroscopy |
!
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Microplastic Detection - Challenges

ALS

Abundance of microplastic depends on method used
No standardized method for sampling, clean-up and detection

Combine microscope with analytical instruments to better
identify microplastics

Challenge in quantification of smaller-sized plastic particles
Suitable analytical methods should be developed locally

Need to collect more data on MP contamination in our rivers

45 Right Solutions - Right Partner



COVID-19 Virus in Wastewater

Wh ere d i d it come fro m ? Chin Med J (Engl). 2020 May 5; 133(3): 10381043, PMCID: PMC7147278

FPublished online 2020 May 5. doi: 10.1097/CM3.0000000000000774 PMID: 32118634

Clinical Infectious Diseases Persistence and clearance of viral RNA in 2019 novel coronavirus disease

BRIEF REPORT rehabilitation patients
g. Yun Ling,! Shui-Bao ¥u 2 viadaa Lin 3 Di Tian,! Zhao-0in Zhu,! Fa-Hui Dai,! Fan wu,! Zhi-Gang Song, wWei Huang,!

5 Jun Chen 2 Bi-Jie Hu * Sheng Wanu.5 En-Ciang Man P Lei 7hu,” Wen-Hong Zhanu.8 and Hong-Zhou L2883

I[ Monitaring Editor: FPeng Lyu

ﬂ WE”. Infﬂnt Wlth C'DI‘ onavirus 1Y 8as the clearance of viral RNA in patients® stools was delayed compared to that in oropharyngeal
- v . . L it is important to identify viral RNA in feces during convalescence. Because of the delayed
DIS cdsc Eﬂ ]- 9 Wlth ngh Vlra]— L[}ad clearance of viral RNA in the glucocorticoid treatment group, glucocorticoids are not recommended in the

treatment of COVID-19, especially for mild disease. The duration of RNA detection may relate to host

cell immunity.

o

Kai-gian Kam,"~ Chee Fu Yung" Lin Cui® Raymond Tzer Pim Lin® Tze Minn Mak®
Matthias Maiwald,” Jiahai Li," Chia ¥in Chong,” Karen Nadua,"
Matalie Woon Hui Tan," and Ksh Cheng Thoon'

Tinfectious Disssse Service, Depariment of Pediatrics, KK Women's and Children’s Hospital,
Singapore, Singapore, “National Public Health Laboratory, National Centre for Infectious 7Y MEDICAL VIROLOGY

Diseases, Singapore, Singapore, and “Department of Pathology and Laboratory Medicine, KK At
‘Wiomen's and Children's Hospital, Singapore, Singapore

=

LETTERTO THEEDITOR | & Free Access

Asymptomatic SARS-CoV-2 infected case with viral detection
positive in stool but negative in nasopharyngeal samples lasts

Asymptomatic/ | for 42 days
pre/pOSt_Sym ptomatlc Xuejun Jiang, Mei Luo, Zhen Zou, Xu Wang, Chengzhi Chen &, Jingfu Qiu
|nd |V|d ua IS can Sh ed First published:24 April 2020 | https://doi.org/10.1002/jmv.25941 | Citations: 2

virus in their feces
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Wastewater-Based Epidemiology

Early warning
Identifying high risk areas

Estimating infected

population

Assessing the effectiveness

of mitigation plans

= ScienceNews Q

m HEALTH & MEDICINE

Wastewater could provide up to a
week of warning for a COVID-19
spike

Finding coronavirus RNA in sewage may signal that people
in a community are infected

Genetic material from the coronavirus can be detected in patients’
stool and wastewater from water treatment plants, like this one just
south of Houston. A new study adds to evidence that sewage may
serve as an early warning signal for COVID-19 hot spots.

ART WAGER/ISTOCK/GETTY IMAGES PLUS
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COVID-19 WBE: What has been done? A

City/
Study Country Scale Output
Medema et 7 WWTPs, serving 54,000 -
al.. 2020 Netherlands 1,400,000 inhabitants Presence/absence
Wurtzer et  Paris, 3 WWTPs, serving >100,000 103 - 107 viral
al., 2020 France inhabitants genomes/L
Randazzo et . 6 WWTPs, serving 29,133 - )
al, 2020  ~Pain 370,593 inhabitants 2ol 21 ey L=
Kocamemi et Istanbul, 8 WWTPs, serving 7,000 - 735 x102-1.13 x
al., 2020 Turkey 1,500,000 inhabitants 104 copies/L

Estimating the infected population

1 suburban pumping

,;(P)lgnoed et al"AustraIia station, 2 WWTPs, serving :n7Ji\;:&?1951(|)slnfeCtEd
231,643 & 504,529

Wu et al., Massachuset . 0.1% - 5% disease

2020 ts, US - IR G prevalence
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COVID-19 Sewage Testing : Singapore AR

« Study : foreign worker
dormitories.

* Findings:
— Viral load in wastewater

reflects the prevalence of
COVID-19 cases

More wastewater testing under way in Singapore to tackle COVID-19; pilot launched at
foreign worker dormitories &

Singapore is expanding its wastewater testing to tackle COVID-19, with a pilot programme
launched at 20 large foreign worker dormitories in the country, the National Environment
Agency, National Water Agency PUB and Home Team Science and Technology Agency

(HTX) said in a jointilz == == =Re T Wl s« E\Y AN T Iy k) B

— Channel NewsAsia
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COVID-19 Sewage Testing Workflow

ALS

Sample Concentration RNA Extraction
Collection - Filtration - Commercial
- Time/flow . Centrifugal viralRNA
composite ultrafiltration extraction kit
-Grab sample - Flocculation - Trizol
v

RT-gPCR WBE Whole Genome
Quantification . Estimating Sequencing

- Copy of infected -Source tracking
targeted gene population

- No. of viral
particles

50
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As Technology Gets Better....

« Rapid, Sensitive, and Simplified Analysis

 New developments in analytical methods

« Refinement in extraction and purification procedure
 Improvement in instrument sensitivity

« To support research in the fate, transport, and biological

effects of these substances

51 Right Solutions - Right Partner




Einstein on: Environmental Monitoring....

ALS

“Not everything that can be counted counts, and -
not everything that counts can be counted.” Ei

(attributed to Albert Einstein)

Not everything that can be measured is worth
measuring, and not everything worth measuring
is measurable.
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Tip of the Iceberg

« Only a small fraction of hundreds of thousands of

chemicals identified in our environmental waters

Right Solutions - Right Partner



Key Points

ALS

What one finds usually depends on what one aims
to search for.

Only those compounds targeted for monitoring
have the potential for being identified and
quantified.

Those compounds not targeted will elude
detection.

The spectrum of pollutants identified in a sample
represent but a portion of those present and they
are of unknown overall risk significance.

Right Solutions - Right Partner



Challenges in the Laboratory - Ultra Ultra Trace Analysis A

Avoiding contamination ! False Positives !
« Sources of contamination :
1. Sampling (Sampling bottles used)

2. Deionized water used for analysis and preparation of
reagent

. Contamination from airborne particulate matter
. Reagent consumption

. Carry over contamination (on the instrument)

S v bW

. Contamination by indirect contact

50 Right Solutions » Right Partner




Challenges in the Laboratory - Ultra Ultra Trace Analysis A

1. Method Selection
. Extraction efficiency

. Cleanup to remove chemical interferences

2

3

4. Availability of Calibration Reference Standards

5. Linearity, Repeatability, Selectivity, Sensitivity, Accuracy
6

. Selection of instrument - sensitivity, precision $9 -
$$555355%

False Negatives ! False Positives !

Right Solutions - Right Partner



Final Thoughts :

« Strengthen our Scientific Knowledge on ECs Detection

« We need to collect more environmental data ! Still many
scientific uncertainties on “old and new contaminants” in

our local surface and drinking water supplies

« More studies required on validating analytical methods

for detection of Emerging Contaminants

« Greater collaboration between private and public

institutions - combine the diverse talents !
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