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• Prepare Terms of Reference (Sept, 15, 2009)
• Adjudgment to Fundación Chile (Oct, 24, 2009)
• Contract Sign (Oct, 29, 2009)
• Inception Workshop (Nov, 2 y 3, 2009)
• Meeting with Fundación Chile (nov 9-Dic 10)
• Preliminary Report( Dic 2009)
• Final report (Jan, 2010)
• Final Workshop (March, 19, 2010)
• Final report delivered to UNEP (May, 13, 2010)

Milestone



1. Review of environmentally sound 
management (ESM) guidelines 
determine its applicability at national 
level

2. Evaluation of the capacity of national 
laboratories for analysis of Mercury.

3. Develop an Preliminary Risk Assessment 
of a selected site

4. Remediation options and preliminary 
cost estimates associated.

Specific Objectives



1. Review ESM Guideline



2. Evaluation of the capacity of 
national laboratories for analysis of 
Mercury.



Model of an 
Environmental 

Risk Assessment
(U. S. EPA, 1989)

Valuation of ToxicityValuation of ToxicityValuation of ExposureValuation of Exposure

Risk CharacterizationRisk Characterization

Problem Problem 

Communication Communication 

Site Characterization Site Characterization 

3. Develop an Preliminary Risk 
Assessment of a selected site



4. Remediation options and preliminary 
cost estimates associated.



Methodology  



Risk assessment is a quantitative and qualitative 
process, which determines the probability that 
they produce effects on the health of people 
who are exposed to environmental hazards.

Risk Assesment

http://srnoticias.com/wp-content/uploads/2009/04/pesca-1.jpg


Risk Assesment



Environmental Risk Assesment 
Methodology

Characterization Area 



Environmental Risk Assesment 
Methodology

Identification 
Problem 



Environmental Risk Assesment 
Methodology

Site Characterization Identification of the existence of hazardous 
substances



Environmental Risk Assesment 
Methodology

Characterization Site 

Coordination with 
analytical laboratory

The quantitative chemical 
analysis were carried out 
by the National 
Environment Centre  
(CENMA), an organization 
with quality control and 
analytical capacity of 
environmental samples.



Environmental Risk Assesment 
Methodology

Characterization Site 



Exposure 

 Assessement

 

Exposure 

 Assessement

Environmental Risk Assesment 
Methodology



Receptors

Exposure 

 Assessement

 

Exposure 

 Assessement

Environmental Risk Assesment 
Methodology



Environmental Risk Assesment 
Methodology

Calculation of 
exposure dose



Environmental Risk Assesment 
Methodology

Conceptual
Model



Environmental Risk Assesment 
Methodology

Toxicity 

 Assesment 

 

Toxicity 

 Assesment 



Environmental Risk Assesment 
Methodology

Risk 
Communication

 

Risk 
Communication

Management measures 



Results



Reviewing ESM Guideline



Laboratory SurveyNorth Zone

Analyze Mercury 6

No analyze Mercury  51

No answer 16
Total laboratories 73

Metropolitan Zone

Analyze Mercury 18

No analyze Mercury 29

No answer 20
Total laboratories 67

Zona Sur

Analyze Mercury 6
No analyze 

 
Mercury

59

No answer 9
Total laboratories 74

Of a total of 214 laboratories surveyed, 30 
laboratories carrying out analysis of mercury,  
they are mainly concentrated in the 
metropolitan area, with 60% of the laboratories 
that perform this type of determination in 
different environmental matrices.



Main Outcomes
Characterization

Area



Main Outcomes



Main Outcomes

Hydrology and Hydrogeology



Main Outcomes



Main Outcomes

Carmen de Andacollo 

 
Mining Company

Dayton Mining 

 
Company



Main Outcomes



Main Outcomes

Problem



Main Outcomes

Site 

 Selection 

 Study

Sitio 1



Main Outcomes

Site Features



Main Outcomes
Site 1 characterization

Audit sheets

Site’s name Whittle Plant
Owner Whittle Cortes Sanfrancisco

Actual State Abandoned
Area (m2) 4500 m2

Maximum Height 15 – 20 m
Average slope downstream 

 
slope

60º

Acces Free, with minor restrictions
Active years Approximately 30 years

Origin of waste Different mining sites

Mining Process Gold and cupper



Contaminate 
Concern

Main Outcomes



Exposure Assesment

Main Outcomes



Conclusions
Risk Assesment:
• Principal route of exposure: inhalation of particles.
• Main Contaminants: mercury, cupper and molybdenum.

Identified Risks



Conclusions



Conclusions



Recommendations



RecommendationsRecommendations
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