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Ensuring Reliable Mercury Data through
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Common Causes of Bias

Using degraded standard /
Dilution error

If bias leads to underestimating risks
or overestimation

Trigger unnecessary
public alarm

Uncalibrated Balances

____________ Guideline

Risk may go

Weak Reduction Reagents

unnoticed.

Biased data results in unreliable decisions




Even with validated methods, poor precision can occur.

Common Causes of Poor Precision

Contaminated glassware/ If results fluctuate too much,

sample boat

trends become unclear

Policy decisions may then be based on
noise, not real changes.

Instrument drift




Analytical quality isn’t just a technical issue, it has shaped global health policies.
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Case Study: Niigata Minamata Disease

e 1965: 52 ppm established as a health threshold from patient data.

e 1976: WHO guidelines adopted 50 ppm for adults. 60% hiaher
e 1978: Re-analysis raised threshold to 82.6 ppm. D J
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«= o Until 2018, PT for mercury was scarce
~= ... * Euro UNEP PT and HBM4EU harmonized methods, but PT
= remained limited in recent years

¥ © % .« Labs relied on interlaboratory comparisons or CRM studies
= « To fill this gap, we launched our PT program in 2022
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EasternfEuro
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Asia and

the Pacific
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Over 60 laboratories
from 30

countries/regions
participated.




Target Timeline:
early 2026

Collaborating with the
Ministry of Climate Change,
Environment and Energy in
the Maldives—a region with
high fish consumption and
significant mercury

exposure considerations



]
& 2 A @EATLLAE  nimdenv.godplenglish) Bg 9 :
| -
P In ust 4 K i
I L ' A1 BERLKEREERRE 2 .
MDA S NIMD web site
u — |}
B Go to the main content | enuices sy G http://nlmd.enV.QO.J p/
| shfactivity/international_contribution/promotion/ @ b G
About NIMD Al N omme
/N EIZKRFEEMEEE—
NIMD National Institute for Minamata Disease
Japanese Background Font size
» Go to the main content ( enwanceney Google  Q | ap | | |
i il ﬁ - -
e .| NS O
Mews About NIMD Activities o Researc p ==
o NIMD showcase
Step 1: Reglster ™ s e LAgoRATORY PROFICIENCY TESTING FOR
kDR o R Tk B General outl MERCURY 2024-25 (FOURTH ROUND)
208724.12.14  Hehabilitation Techniques Sen
b held.
;2'32'-';. 10.8 i‘_.1|=r:-.|.1r3- | nhnlr.ate:.ry |-|rn1.;'.':i|?n-:~; a2 * . October 2024
Fourth round (human urine! e e 4th profic o
= . QBECTIVE
Step 2: Recelve Sample sopngy The Expiration datesof CRMNI | e e S, ol ity ol
and "MNIMI-03" are updated. W et cia B . g
e LABCRATORIES SUREGT T0 THE BT
For TR e S T b s |
UL LE
- TR TR 1 S
Step 3: Perform Testing e 3
October 2023 b i Bw Dus b P N Bp ey e e far
Information on 3" profic iiames e etamian  Plrepdy
testing LA
P, gt doe Soar i T S0 g B3 DOTEHATE B0 BIVEH L TR FORAT.
UINEF St aian Siamet peglinid riabeon
- R R R AT ERCAR, 135 pror L a'sst g wrgrga vew—t argd narpke Svtida o
Submit Results Registration link S
P e kO ML SEEEES B The BT 0 e e S i A e
saindionlet] b e R T
https://forms.gle/61JDNXfB
3GHgVayB6




E te : I | W Promaoting the implementation X E Registration Form X + — O
p |

< . c 23 docs.google.com/forms/d/e/1FAIpQLSdhiZXT5jI20bHLTnkgHMFQbgICRMBT7sZown7alGPZ5i001 UAvie... ¥¥ @'

Fi" OUt the Registration Form

Free
Re g I St ratl O n Laboratory Proficiency Testing for Mercury 2024-25 (

participation
The Proficiency Testing (PT) aims at evaluating the performance of mercury analyses
O r m conducted by the laboratories. It provides their individual proficiency levels and collective
mercury monitoring capacity in the region. Public laboratories and laboratories in

universities that undertake mercury for monitoring, survey, or research purposes are
welcomed to participate in the proficiency testing.

For the laboratories interested in the PT, please fill out this form to register. For any
additional query, including eligibility, please reach out to us at warm@rrcap.ait ac.th. After
submission of this registration form, we will send you an email to confirm your
participation.
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#rd Round of Mareury Labematory Froficioncy Testing

Samples ' - |
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Safety Data Sheet for Marine Sediment

1. Identification of the Substance/Mixture and the Supplier
1.1 Prostuct dereifiers

-
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Telephone
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2. Hazards identification

Step 3: Perform Testing Safety Data Sheet (SDS)

Instruction Manual

« Homogeneous and stable Prepared under ISO/IEC 17043:2023

Step 4: Submit Results e Gamma sterilized compliance
‘ ' * Clear of COVID-19 antigens (as Compliance with transport regulations

applicable) Smooth customs clearance

Test Sample




Step 3
Conduct
Measurements

Step 1: Register

Step 2: Receive Sample

Follow your lab's methods
TR | @nd guidelines to ensure
' comparable results for PT




Step 4.
Submit Results

Step 1: Register

Step 2: Receive Sample

Step 3: Perform Testing

The 2nd Round of Mercury Proficiency Testing

(Total Mercury)

Participant Code:

MName of Partidpating Institute:
MName of Reporter:

Contact e-mail Address

Proficiency Tesfing tem

Report Form

Item Code:

Date Received: Feb. 13 2023

Chemical Analysis

Total mercury

Try 1 Try 2

Try 3

Date Analyzed: Apr_ 12 Apr. 12

Apr 12

Used Iterm Weight (g): 0.00545 0.00545

0.005455

Total Mercury ' (ma/kg) 402 4.04

4.05

Moisture® (%) 4.33

Additional Information
(They are for reference. There is no disadvantage if these colurms aren't Filled):

Total mercury

Lﬂl Analysis

EPA Method 7473

ing iem

Min
Max

Erﬂinn (such as direct measurement by themal decomposition

001

120,000

A

MA

Themal Deconmpaosition CVAAS

LOD (mafka)

Egtimated uncertainty (mg/ka)

Notes

*1: Pleaze report the concentration as mercury based.
Pleaze report the concentration "without™ comedion by the moisture of the item (wet baze).
Pleaze report the concentration with 3 significant figures.

*Z Pleaze measure the meoisture by following procedure:

-Take test item (more than 100 mg) other than it used for mercury analysis,
measure its weight correctly.
Diry at 100 degree C for 2 hours.
M easure the item’s weight after dg

Submit your results using
the provided Excel
template within 2 months

and calculate the moisture from the

HoCi2

il of




Your Individual
Report

Receive your

to evaluate
your lab's
performance.

UN &

environmeant (-
programme  pIpD

Laboratory PT #2

Mercury laboratory proficiency testing

Results and performance evaluation: total mercury

Tt
he Results of total mercury

Participant ID:

€0
[ 4
(L

th 2 3

Participants’ statistics (mg/kg)
Median NIQR

Results submitted (mg/kg)

Average

Z sCOre
abtained

Performance of the result is classified by z score as follows:
|z =2: Performance is satisfactory (satisfactory)
2 < |Z] = 3: Performance is
Izl £ 3:Performance is unsatisfactory (action)

Benchmark your
performance

Your data is kept confidential
and used solely for
performance improvement.
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8.5. Analysis methods and results
The method of analysis was not specified for the PT and the participants performed analysis by
the method that they usually used in their routine analysis, or they were planning to use in the future.

The participants performed analysis of total mercury by the following methods:

Tetal mercury mg

Thermal Decom)

Anonymous Report - hBemn
Acid digestion, (

_ analysis method
Global Benchmarks - Acid digestion, | y

and performance

“articipant I The distribution of the results from participants b is method is shown in Fig. 5.

Fig. 2 Result of each participant (total mercury)

The numbers of laboratories disaggregated for each z score range are shown in Table 4.

Table 4 Number of the laboratories in the range of z score (total mercury)

Z score zZS -3 -3 <z=-2 2 3z5 2 222=3 F
n 3 2 40 3 0
As describedin8.1 100 of ronartad rasultc wac ralativals cmall Tharafara catisfastan o

the result (me

median was tj e
results had z- 8.4. Types of laboratories and the performances
analytical prog Number of [aboratories pe g performance i

of the PT afe shown in Fig NAS OCVAAS CWVAFS e|CP-MS

laboratory types
and performance

ion of the report data by analysis method (total mercury)

found among the analysis methods employed (Kruskal-Wallis one-
. However, several data measured by CVAAS, which were significantly
nce it is possible that errors in the data calculation process caused

= ! ot be related to the analysis method. On the other hand, TDAAS
WI g 0 a 9 |Page = 4 fiers despite having the highest number of results. This can be
! -ument designed for mercury analysis, which requires no chemical

= prd analysis procedure. Therefore, only a few parameters need to be

Fig. 4 Numbar of laboratoting par typas and performance (fofal mareury)




Improving

Lab

Performance

Through PT EET

9 Labs

2 labs improved to
“Satisfactory™ Satisfactory

PT1 PT2

Evidence of

Performance _ Continuous participation drives better accuracy
Improvement in PT
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Freely provided to participating laboratories

No cost shipping, fully covered by Japan’s
Ministry of the Environment

Stable at room temperature, ensuring easy
transport
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CRMs for HBM Studies — Available for Order

NIMD-01
Human Hair

Analyte Certified value {mg/kg)

Methylmercury  0.634 £ 0.071
Total mercury 0.794 = 0.050
Copper 128+ 1.4
Zinc 234 £ 29

1.52 £ 0.29

Selenium
Arsenic 0.17 + 0.03%

k3 Eridi.ijt'we' value
w s EEW

AN B e -

MEMD hind o R 1

NIMD-02and 03

About NI¥D

R 3 Aoiformath

Human Urine
Supply of certified ref
N I M D - 02 (low)

Cartified value [mg/kg) | Certified reference materials (CRM)

Analyta

NIMD - 04
Human Whole Blood

Analyte Cartified value

Methylmercury 5.46 * 0.50 pg/L
Total mercury  6.16 + 0.62 pg/L
Lead 6.76 £ 0.60 pg/L

Selenium 0.182 * 0.028 mg/L
Copper 0.667 * 0.090 mg/L
Zinc 4,82 * 0.55 mg/L
Cadmium 0.88 + 0.13 pgL™
Manganese 18 + 8.5ug/L”
Arsenic 3.4 *058pg/L”

Findicative value

® 6o b the s cocterd { rmssaciars Soge D)

facgesse Engioh | B ) QU N | Pt sie o) MR |

bl T

information o

Total mercury 0,292 £ 0.057 Pursuant to 150 Guide 35 (M5 0035), we e

produced hairuring, 2ng blzod CRla, They can be uzed
lor {hve parpose of valldating e appropriatemess of an
analysis mothod or analysis squpment, or managing
analytizal preciseness (n the process of quantiative
analysia of trece ehementd. These products ar
iegistered with Rl [Relerence Wsteisls Tolsl
Infoemanian Services o Jagan! ani i1 the COLAR
Certified Reference Materials detabase and con be
starched and aconssed for downg a2 weil

Cadmium 0.154 * 0.030

NIM D -03 (high)
Analyta Cartified value (mg/kg)

Total mercury  4.80 + 0.56

We welcome your suggestions for future samples

NIMD



Mercury Analysis Training: Major Activities & Experiences

Bhadia Bhattarai, Cheis
Ashmita Oli, Chemist

. Ministry of Forests and Environment

Government of Nepal
24 April, 2025




Background

* Mercury (Hg)-One of the top 10 chemicals of major public health
concern: WHO

* Reduction of mercury pollution is an urgent need.

* Measurement of mercury: Air, Water, Soil, Hair, Urine

* Mercury Analysis: Public Health and Environmental Concern

* Sampling is conducted, but no mercury analysis facility in Nepal yet.

 Lack of laboratory facilities and technical expertise to analyze
mercury in Nepal.

* Need for mercury analysis training for laboratory personnel in Nepal.



Mercury Monitoring Activities in Nepal

* Ministry of Forests and Environment (MoFE) is responsible
body for the management of hazardous wastes and control of
environmental pollution.

* MoFE is the National Focal Ministry for Minamata
Convention and the lead institution to implement the
Minamata Convention.

* Department of Environment (DoEnv) under the MoFE has a
laboratory for the analysis and monitoring of environmental
pollutants (water, soil and air)

* Analysis of different heavy metal parameters such as Cu, Fe,
Cd, Zn, Ni, Co, Pb, Cr etc. in industrial effluents, river water
and Pb in paints 1s conducted.

* Establishment of dry and wet deposition instruments for Hg
in DoEnv for collection of air and rainwater sample.

* Sampling is conducted from different sites such as cement
industries (clinker-based industries), landfill site, urban area,
crematoria area and gold plating workshop etc.




* Nepal submitted MIA in 2019.

-The Government of Nepal signed the Minamata
Convention on October 10, 2013.

-Nepal 1s in the process of ratifying the Minamata
Convention.

* The gold plating (gold-mercury amalgam) is the highest
contributor to the release of mercury in Nepal.

* Total release of mercury in Nepal for the base year
2016/17 was estimated to be 19615 Kg Hg/y.

* Different source categories (UNEP toolkits): 6790 Kg/y
(34.6%)

* Gold plating sector: 12825 Kg/y (65.4%)

Minamata Convention Initial
Assessment (MIA) in Nepal




 Japan funded UNEP Project IO
« Collaborative study between MOFE, UNEP, PUK &t sinmms! 4

and NIMD

* Main objective — to evaluate the current mercury
situation in and around the gold plating facilities
and capacity enhancement

* Project Duration: 2 years (2023 March- 2025
March)

* Mainly focused on the gold plating sector in
Nepal

* Analysis of Hg in soil dust, dog hair, human hair
and human urine

. Evla{lluation of environmental and human health |
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* One-month training in the laboratory of
PUK

* Introduction to different methods and
operation of the mercury analyzer

* Preparation of standard solution and
reagent

* Pre-treatment and dilution of pretreated
sample

* Analysis of CRM and PT sample for the
recovery test by thermal decomposition and
reducing aeration method

* Analysis of solid and liquid samples by
both TH and RA method

* Visited NIMD laboratory and Minamata
Museum




Lesson Learned

* Technical skills to operate mercury analyzer (MA3000): RA and TH

* Proper sample preparation and pre-treatment methods for high Hg
concentration samples

* Importance of calibration curve to ensure accuracy

* Application of blank tests, recovery tests and control samples for
quality assurance

* Cleaning and handling of glassware and other accessories



Way forward

e Ratification of Minamata Convention

* Reduction of mercury emissions from gold plating
sector

* Development of mercury capture system in the ’ | —

= ——————
| MERCIRY carTute SYsTeucs) |

. _ Wancfctid st et |
gold plating sector el | s |

MOFE GON, LNIDO, SDC & FHAN ;‘

* Development of alternative technology for gold
plating

* Institutional  strengthening  and  capacity
enhancement of laboratory personnel




/]
' e HaIG
Thank you!

n'gii."';

8| i}\gnm.




	スライド番号 1
	スライド番号 2
	スライド番号 3
	スライド番号 4
	スライド番号 5
	スライド番号 6
	スライド番号 7
	スライド番号 8
	スライド番号 9
	スライド番号 10
	スライド番号 11
	スライド番号 12
	スライド番号 13
	スライド番号 14
	スライド番号 15
	スライド番号 16
	スライド番号 17
	スライド番号 18

