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Introduction

• Grassy Mountain EIA covers many topics

• My work reviews the risk to Human Health

• I have reviewed the Human Health sections of the EIA as well as other 
published literature I consider relevant not contained in the EIA

• My main concern is that the Project EIA does not recognize a large 
body of literature associating MTR mining with human health impacts.



The process the EIA uses to estimate risk to 
human health
• Predicts the nature & concentrations of 

project pollutants emitted to the immediate 
mine environment (air, water, land)

• Mathematically models pollutant dispersion 
(ie dilution) 

• Estimates pollutant dilution in surrounding 
communities and recreational areas

• Compares estimated exposures to ‘safe’ 
exposure levels

• If the modelled value is lower, then no 
human health risk is predicted

• When the modelled value is greater than the 
‘safe’ reference value, then a significant 
risk to human health is flagged for further 
assessment
• Often further refinement of the HHRA 

assessment will lead to decreased 
‘conservatism’ in underlying assumption



The human health risk assessment within the 
Project EIA concludes ‘no impact’
“The emissions from the Project are not predicted to pose a risk of 
adverse health effects at the receptor locations accessible to the general 
public. While risk quotients greater than 1.0 were predicted, they were 
identified to occur within the Mine Permit Boundary, an area assumed 
to be inaccessible by the public during construction and operation of the 
mine or were due to existing baseline emissions with minimal 
contribution from the Project. Due to the conservative assumptions 
applied in the air dispersion modelling and HHRA, the risk results 
outside the RSA-MPOI were not considered great enough to be 
indicative of a risk of potential adverse health effects.”



Weakness to Benga’s EIA prediction of “no 
significant human health” effect

•Uncertainties and complexity inherent in human health risk 
assessment 

• Relying solely on modelled data - a NARROW SCOPE OF 
ENQUIRY

• The Project EIA does not address real world human health 
impacts arising from existing MTR mining operations



Complexity of multi-step HHRA process

• Identification of chemical emissions.

• Estimation of emission concentrations to air, water and land

• Estimation of dilution rates. This is particularly problematic in the Crowsnest Pass area of Alberta where local Chinook 
winds can be very strong and challenge the validity of models used to predict emission rates and pollution dispersion. 

• Estimation of exposure dose (inhalation, ingestion, absorption)

• Estimation of ‘safe’ exposure limits – these are derived from a combination of sources from Canada, US, Europe and 
international organizations (e.g. WHO).  Safe standards are obtained using:
• Epidemiological studies

• Occupational exposure risks relating to health and safety of the workforce

• Animal toxicology studies

• Where there is no published limit for a particular chemical, a limit from a similar surrogate chemical is used.

• Estimation of human health risk from individual chemical Vs chemical group exposures

• Estimation of risk to human health from exposure to mixtures of chemicals

• Potential synergism

• Ever-evolving understanding of the health impacts of pollutants on healthy and compromised people
• Asbestos, lead, benzene, hexavalent chromium, smoking, etc. 



Benga HHRA's assessment of human health 
impacts is narrow in scope

Human Health Impact Assessments can be 
broader in scope

“Baseline and/or predictive (modelling) information needs to be 
compared to the potential effects likely to be caused by the project. To 
obtain this information, the types of indicators required are direct 
measures of health (e.g., cancer incidence, injuries, changes in stress 
levels, etc.) and indirect measures of health (e.g., levels of toxic 
chemicals in human tissues, discharges of hazardous substances to the 
environment, etc.). To get a better understanding of the health 
indicators….”

Health Canada, WHO, USA CDC



Coal in Appalachian Mountains

• MTR mining started in 1960s 
and accelerated from 1990s to 
present

• Large population base 

• Many health studies 
associating MTR with human 
health impacts have been 
published
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Summary views from these 33 human health studies:

Mountaintop removal coal mining in central Appalachia, is associated with human health problems:

• Higher cancer rates

• Higher heart and lung disease rates

• Higher kidney disease rates

• Higher rates of birth defects

• Higher levels of impaired functioning due to health problems

The pattern of results shows that:

• Health problems are present after statistical adjustment for age, smoking, obesity, poverty, education, availability of 
doctors, and other risks

• Health problems are most severe in areas where amounts of mining are greatest

• Health problems in mountaintop removal mining areas are worsening in more recent years versus earlier years

• Health problems are present for men, women and children and reflect more than occupational exposure.

Dr Michael Hendryx personal communication (Appendix B of my report)



US Federal government commissioned a meta-
analysis of literature

Boyles, AL, et al.  Systematic review of 
community health impacts of mountaintop 
removal mining.  
Environment International 2017, 107:163-172

Appendix C to my report



Scope of US Federal government meta analysis of 
human health impacts associated with MTR mining

Literature search captured 3,088 studies, whittled down to include:

33 most relevant human studies 

29 community

4 occupational

Each of the 33 papers was read by two objective qualified reviewers 
using strict criteria.   A 3rd senior reviewer on hand to arbitrate 
disagreement



Adapted from Boyles 2017     Selected prevalence ratios for birth defects from MTR-mining studies



USA government meta-analysis study

• Identifies many published studies associating human health impacts 
with MTR mining operations   

• Recognizes each of the studies contain limitations  

• Concludes no unequivocal health study has yet been undertaken to 
fully investigate health impacts caused by exposure to MTR pollutants



Precautionary principal

A comprehensive health study collecting robust human health data to 
correlate with robust exposure data does not exist.

Applying the precautionary principal should guide us towards 
consideration of these studies, and assuming MTR mining may well 
impact human health



Summary
• The Project EIA concludes human health impacts not expected

• The Project EIA based the conclusion of ‘no impact’ on modelled data and has not 
taken into account any published human studies reporting human health impacts from 
similar MTR mining operations in Appalachia.

• There are many reasons why modelled data cannot predict with certainty human 
health impacts 

• The human health risk assessment contained in the Project EIA presents only a partial 
picture.  It does not mention nor take into account the plethora of available real world 
human health studies associating MTR mining with significant health impacts

• Real world epidemiological health studies in Appalachia should be regarded as 
having equal or higher value than estimated impacts derived from modelled data

• I urge the Hearing Panel to look beyond the limited modelling HHRA predictions 
contained in the Project EIA, and consider as relevant the Appalachian MTR health 
studies to better understand potential health impacts from the proposed Grassy 
Mountain Coal Project




