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“การประเมินความเส่ียงผลกระทบตอสุขภาพ” 
Health Risk Assessment: Case Study



ENVIRONMENTAL MEDIA

• Air
• Water: surface/groundwater
• Soil 
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FOOD CHAIN
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• Inhalation

• Dermal

• Oral Ingestion
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3 Main Routes of Exposure 

Acute / Chronic effects

Exposure Routes



Health Risk Assessment: 
Quantitative
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Personal Information
(collect data or 

references)

Toxic (concentration 
from lab analysis)

Hazard identification
 Dose-response Assessment
 Exposure Assessment
 Risk Characterization

There are 4 Steps of Risk Assessment



Step 1 Hazard Identification 
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carcinogen

or

non-carcinogen

What kinds of toxic?

Human Health Risk Assessment
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Step 2 Dose-Response Assessment 

Human Health Risk Assessment
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Obtained from samples

Step 3 Exposure Assessment 
: Average Daily Dose (ADD) calculations for the intake   
  process via the ingestion route (drinking).

Obtained from subjects

ADDs  = Exposure duration (mg/kg-day) 
C     = Concentration (e.g. µg/L, mg/L) 
IR     = Intake rate (e.g. mg/day) 
EF     = Exposure frequency (day/year) 
ED     = Exposure duration (year) 
BW     = Body weight (kg) 
AT     = Average time (day) 

: for cancinogenic effect, AT = 70 years or 25,550 days

ADDs =     C x IR x EF x ED                               
      BW x AT

Human Health Risk Assessment



Previous Lecture from Siriwong W., 2019
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Step 4 Risk Characterization

Cancer Risk = Exposure x SF

; Exposure = Lifetime Average Daily Dose or LADDs (mg/kg-day)
  SF = Slope Factor (per mg/kg-day)

Carcinogen

If acceptable risk = 10-6 => 1 in a million
Cancer Risk > 10-6  means Carcinogenic effects of concern
Cancer Risk £  10-6 means Acceptable level

Human Health Risk Assessment
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Step 4 Risk Characterization

Non-Carcinogen

HQ > 1 Adverse non-carcinogenic effects of concern 
HQ < 1 Acceptable level (no concern)

Hazard Quotient (HQ) = Exposure

                   RfD

Human Health Risk Assessment
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The Four Step Risk Assessment Process

1.Hazard Identification
What is the chemical of concern?

2.Dose-Response Assessment
What are the health problems at different exposures? 

3.Exposure Assessment 
How much and how long to be exposed? 

What are the media and routes of exposure? 

4.Risk Characterization
Find out the human health risk level. 

Human health risk

Non-carcinogen 

Carcinogen

RfD

SF

HQ=ADD/RfD , HI=∑HQ

Risk=LADD x SF

ADD

LADD
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Case Study

1. Source of Hazard?

2. Hazard Identification?

3. Exposure Route?
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Case Study: Agricultural Area at Ubon Ratchathani
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Factors                                                  Group Criterion

Gender Male 28 %

Female 72 %

Weight (kg) > Median 60.0 < Avg. 59.9±12.8 Range 30.0-110.0 

Height (cm) > Median 159.0 < Avg. 157.6±7.31 Range 140.0-176.0 

Age (years) > Median 46.0 < Avg. 45.8±13.8 Range 18-78 

Drinking Rate (L) > Std. 2 < Avg. 4.21±2.73 Range 1.25-12.5 

Drinking Source Tap Water 33 %

Groundwater 58 %

Buying Bottles 

(Retail Tap Water)

9 %

Drinking Water Container Closed or open Closed Storage 6 %

Open-Air Storage 84 %

Bath Water Source Groundwater or Tap Water 24 %

Non-Groundwater Groundwater 76 %

Washing Water Source Groundwater or Tap Water 23 %

Non-Groundwater Groundwater 77 %

Cooking Water Source Groundwater or Tap Water 24 %

Non-Groundwater Groundwater 75 %

Buying Bottles 

(Retail Tap Water)

1 %

Case Study: Agricultural Area at Ubon Ratchathani



CANCER RISK MAP
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(Wongsasuluk et al., 2018)

Case Study: Agricultural Area at Ubon Ratchathani



NON-CANCER RISK MAP
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The contour map of hazard index (HI) in dry season and wet season. 

Case Study: Agricultural Area at Ubon Ratchathani
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Case Study

1. Source of Hazard?
 

2. Hazard Identification? 

3. Exposure Route? 

=> groundwater

=> Heavy metals both carcinogenic and 
      non-carcinogenic

=> Oral route
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Digging Soil -> Adding Water -> Sluicing -> Panning -> Amalgamation -> Burning of the Amalgam

SMALL-SCALE GOLD MINING IN MYANMAR
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SMALL-SCALE GOLD MINING IN MYANMAR

The concentration of heavy metals in 
soil at gold mining:

As ranged from 1.04 to 22.17 mg/kg; 
Cd ranged from 0.13 to 3.07 mg/kg;
Hg ranged from 0.15 to 77.44 mg/kg; 
Pb ranged from 7.67 to 210.00 
mg/kg.

No non-cancer risk, 
however, found cancer risk.  
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Case Study

1. Source of Hazard?
 

2. Hazard Identification? 

3. Exposure Route? 

=> gold-mining soil

=> Heavy metals both carcinogenic and 
      non-carcinogenic

=> Dermal route
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Class Activity 
Let’s try!!



Qualitative Risk Assessment
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เหตกุารณ์นํ ,ามนัดิบรั2วไหล จากจดุขนถ่าย
นํ ,ามนัในทะเล ที2บริเวณนิคมอตุสาหกรรมมาบ

ตาพดุ อําเภอเมือง จงัหวดัระยอง เมื2อวนัที2 FG

มกราคม FGHG คราบนํ ,ามนักระจายตวั ปกคลมุ

ผิวนํ ,าทะเล และชายฝั2งบริเวณอา่วไทย

Please present any harmful then please design 
“Qualitative Risk Matrix”.



Case A: River water is contaminated with arsenic 55 ug/L and lead 20 ug/L 
from industrial wastewater discharge.

Case B: Soil at agricultural area nearby industrial plants found arsenic 60 
mg/kg and cadmium 30 mg/kg.

• Choose 1 case study.

• Choose 1 exposure route.

• Choose 1 heavy metal.

• Calculate 1 Risk assessment (choose cancer, non, both?).

• Use your personal information or references to calculate.
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Quantitative Risk Assessment
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