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» Uses

» Description

» Voluntary, Involuntary Risk for Individuals

» Setting Standards with URS

» System Safety Applications

» Recommendations

Topics
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» A method of comparing risks from multiple known risks.

» A method of communicating risk and explaining level of 
concern and orders of magnitude.

» A method of selecting acceptable risks…
“How safe is safe enough?”

» A useful tool for system safety professionals.

» A potential tool to calibrate RAC matrices.

URS, what is it?
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URS Format

Actual Risk ExperienceRegulatory Standards
Annual Risk
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102

101
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Use of logarithmic scale facilitates comparison 

of risks over many orders of magnitude.
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Gov’t Review 

& Approval

Plot 

Data

Validate & Cross Reference

Selection of 

Interesting 

Data Points

Process of Developing URS

2001 

Database of 

Actual Risks

2014

Expanded 

Database of 

Actual Risks

Work has been sponsored by DDESB. 
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Individual Involuntary P
f
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Voluntary P
f

 Russian Roulette

Individual Risk (Pf )

(Voluntary Actions)

Annual Risk

100

10-1

10-2

10-3

10-4

10-5

10-6

10-7

Actual Risk Experience 
Regulatory Standards 
and Legal Precedents

MVA = Motor Vehicle Accidents

 Space Vehicle Crew Member, US (1967-2011) 12

• Nuclear Power Plant Workers

(UK HSE)                                     

• Israeli MOD Launch Operations 

(Mission Essential) 

• RCC Std. 321-97          

(Mission Essential) 

• Swiss Ammo Storage 

(Handling by Army 

Personnel) 

Chemical Workers  

(Court Case)

Swiss Ammunition Storage 

(Directly Involved) 

 Football Players (2009-2014) 18

 Suicide, US (2008-2010) 14
 Surgical/Medical Complications (2008-2010) 17

 All Job-Related, US (1993-2012) 14 

 Agriculture, US (2003-2012)14
 Mining/Quarrying, US (2003-2012) 14 

 Construction Worker, US (2003-2012) 14

 Chemical Manufacturing (2012) 23

 Manufacturing, US (2003-2012) 14  

 Accidental Drowning (1992-2010) 14

 Hang Gliding, US (2013-2014) 13

 Sky Diving, US (2004-2015) 15

 Hostile Actions, US Military (1989-2010) 3

 Going over Niagara Falls in a barrel (1901-2010) 9

 Climbing Mt. Annapurna (1990-2003)8

 Commercial Fishing (2000-2010) 10

 Logging, US (2011-2014) 11

DDESB Criterion 

(Maximum Allowable)

 Oil and Gas Extraction GOM (1996-2006) 23

 Oil and Gas Extraction All(1996-2006) 22

 Government, US (2003-2012) 14  
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Comparison of Standard 

to Accident Data

Comparison of crossover indicates risk criteria is more 

or less conservative than the selected set of actual risks.
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URS can become a decision aid

The risk of our “system” can be compared to other known risks.

• Nuclear Power Plant                     

Workers (UK HSE)  50

• Israeli MOD Launch 

Operations (Mission 

Essential) 32                              


• UK Ammo Storage 57  

• RCC Std. 321-97          

(Mission Essential) 31

• Swiss Ammo Storage

(Handling by Army

Personnel) 46

Chemical  

Workers 

(Court 

Case) 49

Swiss Ammunition Storage 

(Directly Involved) 46              
 DDESB   

(Worker) 58

 Russian Roulette with a six-shooter

Annual Risk

100

10-1

10-2

10-3

10-4

Actual Risk Experience Regulatory Standards 
and Legal Precedents

 Hostile Actions (U.S. Army-1980-1998) 35

MVA = Motor Vehicle Accidents

 Space Vehicle Crew Member (NASA - 1998) 43

 MVA (U.S. – 2000-02) 3

 Drugs (U.S. - 1992-1994) 3

 Football Players (U.S. - 1995-1996) 16

 Suicide (U.S. - 1996) 3

 Surgical/Medical Care Complications (U.S. - 1992-1994) 3

 All Job-Related (U.S. – 2000-02) 53 

 Agriculture (US - 2000-02) 53
 Mining/Quarrying (US - 2000-02) 53 

 Construction (U.S. – 2000-02) 53

 Government (U.S. – 2000-02) 53

 Manufacturing (U.S. – 2000-02) 53  

 Drowning in Bathtub (U.S. - 1992-1994) 3

 Hang Gliding (U.S. - 1996) 21

 Parachuting/Sky Diving (U.S. - 1996) 22

 Hostile Actions (U.S. Military -1980-1998) 35

 Hostile Actions (U.S. Navy - 1980-1998) 35

 Hostile Actions (U.S. Air Force - 1980-1998) 35

 Hostile Actions (U.S. Marines - 1980-1998) 35
 MVA (New York City - 1993-1996) 40

 Going over Niagara Falls in a barrel (1901-2003) 52

 Climbing Annapurna 1 (1950-2003)51

 Mountain Climbing (≥ 8000m peaks – 1950-2003) 51

 Commercial Fishing (US -1993) 55

 Commercial Fishing (large vessel-Alaska) 56

 Timber cutting (US -1993) 55

Norway  

Ammo 

Storage 57

Australia  

Ammo Storage 

(upper limit) 57

10-5

10-7

10-6

Individual Voluntary (Worker) Pf

Helps make more informed decisions.
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URS for Total System Risk

for US Populations – Transportation Systems

10
6
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0
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-6

10
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10
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10
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10
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◄ All Automotive

◄ All Aircraft
◄ All Rail System

◄ All Rotary Wing

◄ All Watercraft
◄ All Fixed Wing Aircraft

◄ All Motorcycles

◄ All Unmanned Aircraft◄ All Bicycles

Annual Risk of Fatality

Total Annual System ►

Risk of this System

All 

Systems, 

Multiple 

Types with 

Multiple 

Units

◄ Automotive

◄ Aircraft
◄ Rail System

◄ Rotary Wing

◄ Watercraft
◄ Fixed Wing Aircraft

◄ Motorcycles

◄ Unmanned Aircraft ◄ Bicycles

One 

System 

Type, All 

Units

◄ Automotive

◄ Aircraft
◄ Rail System

◄ Rotary Wing

◄ Watercraft
◄ Fixed Wing Aircraft

◄ Motorcycles

◄ Unmanned Aircraft ◄ Bicycles

One Unit

Historical Accident Data
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» URS is useful for:

˃ Setting standards

˃ Communication of risks

˃ Determining “How safe is safe enough?”

˃ Informing decision-makers

» More research is needed for:

˃ Comparing system risks

˃ Evaluating total system risk

Summary

If agencies, safety organizations, or professional societies are 

interested in value-added research, this is a worthwhile project.


