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“Risk assessment data can be like the 
captured spy: If you torture it long 
enough, it will tell you anything you 
want to know.”

William Ruckelshaus – Former EPA Administrator

RISK ASSESSMENTS



Guidance Documents
TITLE 5 RISK ASSESSMENTS 



CARB – 2005 
Air Quality and Land Use Handbook

• Freeways and high volume 
roadways – 500 feet

• Warehouse/distribution 
centers – 1,000 feet

• Rail yards – 1,000 feet
• Ports – Downwind
• Refineries ‐ Downwind
• Chrome Platers – 1,000 feet
• Dry Cleaners – 300 feet
• Gasoline Stations – 300 feet



CACPOA – 2009
Health Risk Assessments for Proposed Land Use Projects

• Type A Projects – Impact on 
Emission Source on 
Surrounding Environment

• Type B Projects – Placing 
Sensitive Receptors Near 
Emission Sources



• Age Sensitivity Factors (ASFs)
• Third trimester to 2 years – ASF 

of 10
• Age 2 to 16 – ASF of 3
• Lifetime risk – from 70 years to 

30 years
• Worker risk – from 40 years to 25 

years
• Fraction of time spent at home –

0.73 to 0.85

OEHHA GUIDELINES



UPCOMING CHANGES

• EMFAC 2014 – December 2014
• Revision of CalEEMod
• Truck traffic to and from facilities
• Siting residential near freeways
• HARP Revision – Incorporate OEHHA guidance



STEPS IN CONDUCTING AN HRA

• Source Identification
• Source Characterization
• Point, Area, or Volume Source
• Meteorology
• Model Concentrations at 
Receptors – AERMOD or ISCST3

• Calculate Risk and Compare to 
Levels of Significance



SIGNIFICANCE THRESHOLDS

Significance Thresholds

• Excess Cancer Risk > 10 in a 
million

• Chronic/Acute Hazard Index 
> 1.0

• SCAQMD – Incremental 
increase in average annual 
PM2.5 concentration of > 2.5 
ug/m3

Inappropriate

• Compare risk as 
percentage of 
background from MATES 
study

• Compare risk to overall 
probability of cancer – 1 
in 3‐4 people will get 
cancer during lifetime



SOURCE 
CHARACTERIZATION

• Hours of Operation
• Point, Area, Volume 

Source
• Chemical Usage
• MSDS
• VOC Content



POINT SOURCE

• Emission Rate –
gm/sec or lb/hr

• Stack Height
• Stack Diameter
• Stack Exit Velocity
• Stack Gas 

Temperature

Fueling Area

Spray Booth





AREA SOURCE

• Emission Rate –
gm/sec/m2

• Long Side of Area
• Short Side of Area
• Release Height



VOLUME SOURCE

• Emission Rate –
gm/sec or lb/hr

• Release Height
• Initial Lateral 

Dimension – Building 
Length/4.3

• Initial Vertical 
Dimension – Building 
Height/2.15



CALCULATE 
VOC EMISSION 
RATES



CALCULATE PM2.5 EMISSION RATES



AERMOD MODEL



EXPOSURE PARAMETERS

RESIDENT

• 24 hours/day
• 7 days/week
• 350 days/year
• 70 year duration
• DBR – 302 l/kg-day
• 30 years
• Fraction of time at home
• ASFs for children

OFF-SITE WORKER

• 8-12 hours/day
• 5 days/week
• 245-250 days/year
• 40 year duration
• DBR – 149 l/kg-day
• 25 years



Risk Calculations- Resident
Concentration from AERMOD

Risk 
Value

Hazard Indices

Exposure Parameters



Risk Calculations - Worker
Concentration from AERMOD

Risk Value

Exposure Parameters

Hazard Indices



CANCER BURDEN
• If Risk is > 1 in a million
• Define Zone of Impact 

(ZOI)
• Population within ZOI
• Calculate Cancer 

Burden – Population x 
Risk Value

• Threshold of 
Significance - cancer 
burden >0.5



SCAQMD RISK CALCULATOR

http://www.aqmd.gov/home/permits/risk-
assessment/risk-assessment-calculator



TIER 2 RISK ASSESSMENT 
FLOWCHART







CHRONIC AND ACUTE 
HAZARD INDICES



CONTACT INFORMATION


