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A Web-based Quantitative Risk Assessment Tool  
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OUTLINE OF TALK 

•  Respirable crystalline silica (RCS) and health 
•  Construction exposure to RCS, challenges 
•  Occupational exposure data 
•  RCS risk assessment tool 
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RCS AND HEALTH 
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THE RESPIRABLE CRYSTALLINE SILICA HAZARD  

 
 
 
 

Respirable dust 

Silicosis 
Lung Cancer 
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OUTLINE OF TALK 

•  RCS and health 
•  Construction Exposures 
•  Occupational Exposure Data 
•  RCS Risk Assessment Tool 
 
 
 
 

Time trends for asbestosis, silicosis, and coal workers’ pneumoconiosis in British Columbia 
Demers P, et al. CARWH Conference. Toronto, ON2010. 
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RCS AND LUNG CANCER 
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RCS CANCER BURDEN: BY INDUSTRY 
573  
lung 

cancers 
AF = 2.4% 

è 240,000 workers 
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CONSTRUCTION RCS 
EXPOSURE, CHALLENGES 
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EMPLOYERS IN BC 
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EXPOSURE/CONTROLS IN CONSTRUCTION 
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POPULATION & SITE 

•  Precarious employment 
•  Language 
•  Education levels 
•  Stability 

•  Dynamic 
•  Temporal 
•  Spatial  
•  Mobile 

•  “Proximal work” 

 
 
 
 

•  BC Construction Workforce: 
•  196,000 Workers 
•  ~ 40,000 Employers 
•  200 Large Employers (Over 100 employees) 
•  1200 Medium Employers (20 to 99 employees) 
•  ~38,000 Small Employers (1 to 19 employees) 
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OCCUPATIONAL 
EXPOSURE DATA 
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THE PROBLEM WITH (LACK OF) NUMBERS 



CWED: The Canadian Workplace Exposure Database 

BC LIMS: 110,000 
BC Mines: 23,000 

YK: 2000 

SK: 9,000 

MB: 22,000 

ON: 303,000 
QC: 3,000 

HRSDC:  40,000 

N = 500,000 observations 
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DATA HOLDING BY YEAR 
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THE PROBLEM OF HAVING NO NUMBERS….. 

 
“If you can’t measure something, you can’t understand it. If you can’t 
understand it, you can’t control it. If you can’t control it, you can’t 
improve it.” 
 

      H. James Harrington  
•  Can’t accurately characterize exposure 
•  Challenges in control selection  
•  Challenges in PPE selection 
•  Can’t compare/test – to other measurements or regulatory levels 
•  Can’t track trends 
•  Can’t measure true impact of controls/interventions 
•  No data for health studies 
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THE ON-LINE TOOL 
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WorksafeBC Regulation Review – Silica 

21 
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AN ON-LINE SILICA TOOL 

•  BC Construction Safety Alliance partnership with UBC and 
WorkSafeBC 

•  Aim: Reduce occupational exposure to RCS, by: 
•  Help construction stakeholders effectively use the 

“equivalent work operations” clause 
•  Ensure quality of exposure data  
•  Reduce effort and cost 
•  Help produce effective ECP’s 

•  A Tool: 
•  Does not remove need for exposure measurement 
•  Does not absolve employer of obligations under OHSR 

 

Compliance 
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AN ON-LINE SILICA TOOL 

•  Audience: 
•  Employer (BC) 
•  Workers, regulators 

•  Inputs 
•  Appropriate exposure measurement data 
•  Expert judgement 

•  Outputs 
•  Exposure control plan (ECP) 

•  Quantitative task-based risk estimates 
•  Quantitative estimation of effect of controls 
•  PPE recommendation 
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AN ON-LINE SILICA TOOL 
 

RCS 
Exposure 
Database 

Risk 
Assessment 

Tool 

Surveillance Research 

Literature 
Research 

Industry 

ECP’s 
ECP’s 

ECP’s 
ECP’s 
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Step 1: Exposure Data – Initial data search 
 

# 
sources$ 

Respirable 
Crystalline 

Silica 

Respirable 
Dust All 

Raw 16,115 
Useable (met QA/QC) 114 4,386 3,619 8,005 
Matched to CSP* 1,110 

*CSP = “Common Silica Processes” 
 
$Sources: Quebec DB [Lavoue]; literature; researchers; manufacturers 
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Step 2 – Assign Common “Sil ica Processes” 

Material	 Tool	&	Task	 N	Measurements	

Asphalt	 Cu+ng	with	walk-behind	saw	 3 
Milling	with	Milling	machine 234 

Brick	 Cu+ng	with	water	fed	table	saw	 None 
Cu+ng	with	gas	powered	saw	 9 

Concrete	 Coring/cu+ng	with	saw	 149 
Drilling	with	electric	hammer	drill	 None 
Grinding	with	surface,	angle	or	flat	grinder	 133 

Shotcrete	 Spraying	with	compressed	air	mixture	 107 
Tiles	 Cu+ng	with	powered	Ele	saw	 89 
Rock/Sand/Earth	 Manual	Handling/loading	 128 

Crushing/processing	 15 
Marble/Granite	 Cu+ng		 26 

CemenEcious	Materials	
										Mixing	and	pouring	            53 

Drywall	 										Grinding	           16 
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STEP 3 - TOOL LOGIC FLOW 

User enters scenario: task/tool 

Determine “uncontrolled” exposure level 

User proposes control strategy 
Determine “Controlled” exposure level 

Determine residual overexposure and 
recommend RPE 

Exposure 
 Model 

Iterate “what if” 

ECP ECP ECP ECP 
Exposure 
 Model 
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EXPOSURE MODEL 

Regression 
model I: risk 
assessment 

Regression 
model II: 
Controls 

RCS 
Exposure 

Data 

Prediction 
algorithm 

Predictors: Task, material tool, region, construction type 

Predictors: LEV, water, booth, etc. 

modifiers: duration 
of exposure Task 

exposure 
estimate 
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DEMONSTRATION 
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GETTING MORE FROM THE 
TOOL 
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EXPOSURE DATA RENEWAL 

•  Goals: 
•  Reflect changing exposure conditions 

•  Best practice 
•  Surveillance/evaluation 
•  Research 

•  Challenges: 
•  Data sharing 

•  Secure data storage 
•  Data stewardship 

•  Responsive data collection 
•  Standardized measurement/analysis 
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DATA BASE UPDATES 

Data need 
identified 

Data collection: 
Standardized 

QA/QC 
Incentivized 
Transferred 
 

Database/
models 
updated 

Tool reflects 
new 

knowledge 

User Support 
Function 
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CONCLUSION 

•  The RCS Risk Assessment On-Line Tool: 
•  Quantitative risk assessment & control selection 
•  Aid to employers and employees 
•  Easy to use 
•  Generates standardized ECP’s 
•  Educational 
•  Updateable database 
•  Potential to drive best practice  
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CONCLUSIONS 

•  Joint venture of industry, regulator and researchers 
•  New paradigm for exposure data  
•  Also potential for 

•  Surveillance 
•  Research  

•  Potential model for other substances 

•  Currently in “beta” testing  
•  Roll-out in Fall 2016 
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