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Every measurement has some degree of  bias.

Guideline

If bias leads to underestimating risks
or overestimation

Common Causes of  Bias

Uncalibrated Balances

Using degraded standard /
Dilution error
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Weak Reduction Reagents Risk may go 
unnoticed.

Trigger unnecessary 
public alarm

Biased data results in unreliable decisions



If results fluctuate too much, 
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Variations in operator 
techniques

Contaminated glassware/
sample boat

Instrument drift 

Common Causes of  Poor Precision

Even with validated methods, poor precision can occur.

P > 0.05

trends become unclear

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



Case Study: Niigata Minamata Disease
• 1965: 52 ppm established as a health threshold from patient data.
• 1976: WHO guidelines adopted 50 ppm for adults.
• 1978: Re-analysis raised threshold to 82.6 ppm.
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Analytical quality isn’t just a technical issue, it has shaped global health policies.

60% higher

Initial underestimation led to stricter global exposure limits.
This shows how analytical bias can influence policy decisions.



Proficiency Testing (PT) is an external quality assessment program
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• 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 20225

Same sample Evaluate accuracy and consistency



Round 1
(2022)

2
(2023)

3
(2024)

Inter-
laboratory

(2024)

4
(2025)

Sample 
Type

Hair Fish Sediment
Gold 

amalgam
ation trap

Urine

Target THg THg MeHg THg MeHg THg THg

Participants
24 

Labs
48 

Labs
17 

Labs
35 

Labs
4 

Labs
6

Labs
Registration

53 Labs

Asia and 
the Pacific

Africa

Western Europe & Others
Latin America & Carib

Eastern Europe

Expanding Our Proficiency Testing Program

Over 60 laboratories
from 30 
countries/regions 
participated.
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Announcing 
PT5 –
Expanding to 
Hair THg and 
MeHg 
Analysis

Collaborating with the 

Ministry of Climate Change, 

Environment and Energy in 

the Maldives—a region with 

high fish consumption and 

significant mercury 

exposure considerations
Target Timeline:

early 2026
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Join Mercury 
PT in Just 4 
Simple Steps

Step 1: Register

Step 2: Receive Sample

Step 3: Perform Testing

Step 4: Submit Results
8

http://nimd.env.go.jp/

NIMD web site

https://forms.gle/61JDNXfB
3GHgVayB6

Registration link
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Step 1: 

Fill out the 
Registration 
Form

Step 1: Register

Step 2: Receive Sample

Step 3: Perform Testing

Step 4: Submit Results

• Lab’s name
• Shipping address
• A contact person

Free 
participation！
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Step 2: 
Receive Test 
Samples

Step 1: Register

Step 2: Receive Sample

Step 3: Perform Testing

Step 4: Submit Results
• Homogeneous and stable
• Gamma sterilized
• Clear of COVID-19 antigens  (as 

applicable)

Test Sample
• Prepared under ISO/IEC 17043:2023 

compliance
• Compliance with transport regulations
• Smooth customs clearance

Safety Data Sheet (SDS)
Instruction Manual
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Step 3: 
Conduct 
Measurements

Step 1: Register

Step 2: Receive Sample

Step 3: Perform Testing

Step 4: Submit Results

Follow your lab's methods 
and guidelines to ensure 
comparable results for PT



Step 4: 

Submit Results

Step 1: Register

Step 2: Receive Sample

Step 3: Perform Testing

Step 4: Submit Results

Submit your results using 
the provided Excel 
template within 2 months12



Your Individual 
Report

Receive your z-
scores to evaluate 
your lab's 
performance.

Your data is kept confidential 
and used solely for 

performance improvement.

100% improvementBenchmark your 
performance
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Final Report

Benchmark your lab 
with global 
standards

Anonymous Report
Global Benchmarks

laboratory types 
and performance

analysis method
and performance

14



Improving 
Lab 
Performance 
Through PT

Evidence of  
Performance 
Improvement in PT

Action

Questionable

Satisfactory

9 Labs
11 Labs

1 Lab
1 Lab

PT1 PT2

Results based on 11 consistently 
participating labs
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2 labs improved to 
"Satisfactory"

100% improvement

Continuous participation drives better accuracy
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CRMs: Global Collaboration with Leading Research Institutions
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What makes our CRMs special?

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

We welcome your suggestions for future samples



Bhadrika Bhattarai, Chemist
Ashmita Oli, Chemist

Ministry of Forests and Environment
Government of Nepal 

24 April, 2025

Mercury Analysis Training: Major Activities & Experiences 



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 is 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.



Mercury Sources in Nepal
• Nepal submitted MIA in 2019.

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

-Nepal is 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%)



Introduction of Training Program

• Japan funded UNEP Project
• Collaborative study between MOFE, UNEP, PUK

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
• Evaluation of environmental and human health

risk



Training Activities 
• 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 RAmethod
• 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

• Ratification of Minamata Convention
• Reduction of mercury emissions from gold plating
sector
• Development of mercury capture system in the
gold plating sector
• Development of alternative technology for gold
plating
• Institutional strengthening and capacity
enhancement of laboratory personnel



Thank you!
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