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“…“… one of the attributes of a one of the attributes of a 
good safety culture that is a good safety culture that is a 

‘‘mustmust’’ is is ‘‘learning from learning from 
incidentsincidents’’..””

M. Sam M. Sam MannanMannan, , Director, Mary Kay ODirector, Mary Kay O’’Conner Conner 

Process Safety Center, Texas A&M UniversityProcess Safety Center, Texas A&M University



What Does Safety Culture What Does Safety Culture 
have to do with HSEES?have to do with HSEES?



Safety culture and HSEESSafety culture and HSEES
Learning from incidents is basic to Learning from incidents is basic to 
both.both.
How did the incident happen?How did the incident happen?
What processes, chemicals and people What processes, chemicals and people 
were involved?were involved?
Systematic records of incidents are Systematic records of incidents are 
necessary.necessary.
Analysis of collected records on Analysis of collected records on 
incidents can help us plan to avoid incidents can help us plan to avoid 
incidents and injuriesincidents and injuries



HSEES is a federally HSEES is a federally 
sponsored surveillance sponsored surveillance 

program in 14 states to follow program in 14 states to follow 
and evaluate emergency and evaluate emergency 

releases of hazardous releases of hazardous 
materials and associated materials and associated 
human adverse effectshuman adverse effects



HSEES ObjectivesHSEES Objectives

1. To characterize hazardous substance 1. To characterize hazardous substance 
emergency release incidents in Oregon.emergency release incidents in Oregon.
2. To describe morbidity and mortality 2. To describe morbidity and mortality 
associated with releases.associated with releases.
3. To identify risk factors associated with 3. To identify risk factors associated with 
incidents and adverse effects.incidents and adverse effects.
4. To propose strategies to reduce morbidity 4. To propose strategies to reduce morbidity 
and mortality when comparable incidents and mortality when comparable incidents 
occur in the future.occur in the future.



Oregon HSEES Flow of InformationOregon HSEES Flow of Information
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OnOn--Scene Reporting SourcesScene Reporting Sources
Fire FightersFire Fighters
HazMat TeamsHazMat Teams
Law Enforcement OfficersLaw Enforcement Officers
Company Safety & Health Company Safety & Health 
Dept Of TransportationDept Of Transportation
Dept Of Environmental QualityDept Of Environmental Quality
Public WorksPublic Works
MediaMedia



Timing of Incident Reports to Timing of Incident Reports to 
OR HSEES:OR HSEES:

OERS OERS -- real timereal time
NRC NRC –– real time real time 
OSFM OSFM –– 11--3 months3 months
USDOT/HMIS USDOT/HMIS –– 1 week unless 1 week unless 
injuryinjury
News clippings News clippings –– 11--6 weeks6 weeks



Information needed on Information needed on 
incidents:incidents:

Date, time, exact locationDate, time, exact location
Identity of substanceIdentity of substance
Amount releasedAmount released
Who decontaminated Who decontaminated 
Decontamination at sceneDecontamination at scene
Decontamination at med facilityDecontamination at med facility
Evacuation? Who? How many? How long?Evacuation? Who? How many? How long?
ShelterShelter––inin--place ordered? place ordered? 
Injuries/Symptoms reportedInjuries/Symptoms reported



Information needed on injuries and Information needed on injuries and 
victims:victims:

treated at scene, transported, treated treated at scene, transported, treated 
and released, hospitalization;and released, hospitalization;

symptoms reported, age, sex;symptoms reported, age, sex;
distance from release; distance from release; 
if responder, type, and whether if responder, type, and whether 

wearing personal protective wearing personal protective 
equipment.equipment.



Value and Purpose of HSEES Value and Purpose of HSEES 

HSEES is not a regulatory system.HSEES is not a regulatory system.
HSEES is the only reporting system HSEES is the only reporting system 
for emergency events that focuses for emergency events that focuses 
on public health.on public health.



Value and Purpose of HSEES Value and Purpose of HSEES 

Unique ability to provide feedback Unique ability to provide feedback 
on incidents to:on incidents to:

–– Increase safety among responders, Increase safety among responders, 
employees, and the public.employees, and the public.

–– Decrease the number and severity Decrease the number and severity 
of release incidents.of release incidents.

–– Reduce morbidity and mortality Reduce morbidity and mortality 
due to incidents.due to incidents.



General Oregon findings: General Oregon findings: 
19931993--2005 2005 

15%15% of Oregon events involved injuries or of Oregon events involved injuries or 
illnesses.illnesses.
Employees were the most frequently injured Employees were the most frequently injured 
(57%),(57%), the general public made up the general public made up 34%34% of of 
victims, and responders accounted for victims, and responders accounted for 9%9% of of 
victims.victims.
71%71% of events occurred at fixed facilities;of events occurred at fixed facilities;
29%29% during transportationduring transportation



General Oregon Findings General Oregon Findings -- 2 2 

48%48% of victims were transported to the of victims were transported to the 
hospital for treatment but not admitted; hospital for treatment but not admitted; 
31%31% were treated at the scene.were treated at the scene.
Respiratory problems were the most Respiratory problems were the most 
frequently reported injuries, accounting for frequently reported injuries, accounting for 
39%39% of all injuries reportedof all injuries reported
67%67% of injured responders experienced of injured responders experienced 
respiratory irritation. respiratory irritation. 



General Oregon Findings General Oregon Findings -- 3 3 

33%33% of injured responders and of injured responders and 80%80% of of 
injured employees were wearing no injured employees were wearing no 
personal protective equipment. personal protective equipment. 12%12% of of 
injured firefighters were wearing injured firefighters were wearing 
““turnoutsturnouts””..
73%73% of employees experiencing of employees experiencing 
respiratory irritation were not wearing respiratory irritation were not wearing 
respiratory protective equipment.respiratory protective equipment.



Injuries to Responders Injuries to Responders -- HSEES HSEES 
incidents incidents –– 19931993--2005 2005 -- OregonOregon

PercentPercentNumberNumberType of ResponderType of Responder

100%100%116116TotalTotal

26%26%3030Unspecified responderUnspecified responder

5%5%66EMS personnelEMS personnel

28%28%3333Police officerPolice officer

17%17%2020Unspecified ffUnspecified ff

2%2%22Volunteer ffVolunteer ff

22%22%2525Career Firefighter (ff)Career Firefighter (ff)



Injuries to Responders Injuries to Responders -- HSEES HSEES 
incidents incidents –– 19931993--2005 2005 -- OregonOregon

11%%11UnknownUnknown
3%3%33DeathDeath

PercentPercentNumberNumberSeverity of InjurySeverity of Injury

100%100%116116TotalTotal

21%21%2424Symptms24hrsrptbyofficialSymptms24hrsrptbyofficial
2%2%22See private doc w/in24 hrsSee private doc w/in24 hrs
1%1%11Obs@hospitalObs@hospital, , NotrtNotrt
2%2%22Trt@hospitalTrt@hospital, Admit, Admit

30%30%3535Trt@hospitalTrt@hospital, , NoAdmitNoAdmit
41%41%4848Treated on sceneTreated on scene



Frequently reported Symptoms by Frequently reported Symptoms by 
respondersresponders

Respiratory problems 67 (58%)Respiratory problems 67 (58%)
Gastrointestinal problems 24 (21%)Gastrointestinal problems 24 (21%)
Eye irritation 17 (15%)Eye irritation 17 (15%)
CNS symptoms 16 (14%)CNS symptoms 16 (14%)

* Each victim may report multiple symptoms* Each victim may report multiple symptoms



Most frequent chemicals released Most frequent chemicals released 
during responder injury incidentsduring responder injury incidents

1.1. Carbon monoxideCarbon monoxide
2.2. ChlorineChlorine
3.3. AmmoniaAmmonia
4.4. Sulfuric acid (battery acid)Sulfuric acid (battery acid)



Conclusions & RecommendationsConclusions & Recommendations

Responders only 9% of injured Responders only 9% of injured 
during HSEES incidentsduring HSEES incidents
Many injuries can be prevented.Many injuries can be prevented.
Many symptoms experienced could Many symptoms experienced could 
be prevented by effective use of be prevented by effective use of 
personal protective equipment (ppe)personal protective equipment (ppe)
Effective PPE use requires training. Effective PPE use requires training. 



Prevention of responder injuriesPrevention of responder injuries

Prevent exposure to hazardous Prevent exposure to hazardous 
substances through use of ppe;substances through use of ppe;
PeriodicallyPeriodically
–– Revisit types of ppe being usedRevisit types of ppe being used
–– Revisit how, when, and where ppe is Revisit how, when, and where ppe is 

being usedbeing used
–– Train all responders in appropriate Train all responders in appropriate 

choice, use, care and maintenance of choice, use, care and maintenance of 
personal protective equipmentpersonal protective equipment



Limitations of HSEES in Limitations of HSEES in 
OregonOregon

The system is only as good as the The system is only as good as the 
completeness of reporting to OERS, completeness of reporting to OERS, 
NRC, OSFM, and other sources of NRC, OSFM, and other sources of 
incident reports & informationincident reports & information
The system counts acute injuries but The system counts acute injuries but 
not all exposuresnot all exposures
The system cannot follow victims for The system cannot follow victims for 
longlong--term effectsterm effects
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