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Agenda

What is OR-FACE

— Mission

— History
Surveillance

— Occupational fatality data 2003-2014
Investigations

— Construction cases

— Group exercise (determining preventive actions)
Outreach

— Communicating recommendations

— Toolbox talks

— Group exercise (create toolbox talk)

Research projects
— Why research
— Past and current research studies
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OR-FACE . .
IR Mission

* Prevent traumatic work-related deaths in
Oregon through

— Surveillance

— Targeted investigation

— Assessment
— Outreach

History

* NIOSH surveillance research program
— Beganin 1982
— Expanded to states in 1992

 OR-FACE

— Joined 14 other state programs in 2002
— 2010 only 9 states

— Currently only 7 states
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All States About This Map

State FACE

NIOSH FACE

Non-FACE states
where investigations

have been conducted

cr B States where no FACE
DE investigations have been
MD performed

NH

NI

Rl

VT

OR.FACE Surveillance
o 2014 Sources

News media
31%

Google alerts

Other

agencies

Police reports, FAA 1 6%
Coast Guard, CFOI

Death certificates
Medical examiner
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QB_"FACE Worker fatalities in Oregon (2003-2014)
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OR-FACE Worker fatalities in Oregon (2003-2014)
o Top 10 industries in total number

Total Number of Fatal Cases

Transportation and Warehousing
Forestry & Logging
Construction
Agriculture
Manufacturing
Administrative and Support and Waste...
Public Administration
Fishing, Hunting and Trapping

Retail Trade

Other Services (except Public Administration)
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o Construction

Number of fatal cases
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OR-FACE Worker fatalities in Oregon (2003-2014)
o Events

Agriculture Transportation

Transportation incidents

Contact with objects and...

Violence and other...

Transportation incidents
Contact with objects...

Violence and other...

Exposure to harmful... Exposure to harmful...

Fires and explosions . .
P Falls, slips, trips

Falls, slips, trips ) )
Fires and explosions

0 10 20 30 40 50 60 70 80 90

Forestry/Logging Construction

Contact with objects and... Falls, slips, trips
) )
Transportation incidents
8 . Transportation incidents
Falls, slips, trips

Fires and explosions Contact with objects and...
Exposure to harmful Exposure to harmful...

Violence and other...

. . Violence and other...
Overexertion and bodily...

OR-FACE Worker fatalities in Oregon (2003-2013)
o Construction Events

Violence and other Exposure to harmful
injuries by persons substances or
or animals environments
8% 10%

Falls, slips, trips
33%
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OR— Worker fatalities in Oregon Construction

Preliminary Data on Construction fatalities

Fell 20 ft from ladder
Fell off pump jack scaffold Fell from roof
Fell off scaffold Fell in hopper

O R N W & U1 O N ®

OR:FACE Investigations

Guiding Principles e

* Maintain confidentiality
 Provide facts
* Provide best practice

P

recommendations
(beyond regulatory
requirements)




OR-FACE

Published (2015-2017)

1. Vineyard worker killed in fall
from trailer

2. Contract sanitation worker
killed cleaning meat blending
equipment
Driver killed when ejected from
logging truck
Crane operator killed by falling
steel beam
Forestry worked killed in
vehicle from timber falling
activity

Investigations

OREGON FATALITY ASSESSMENT
AND CONTROL EVALUATION

Oregon Institute of Occupational Health Sciences

Fatality Investigation Report OR 2013-27-1

Collapsed roof trusses kill carpenter foreman

Fatality Investigation Report oRImAsz1

Forestry worker In vehicle killed from timber falling activity

Workers
* Three workers fell
* one fatal — 33 year-old
carpenter foreman
e two with neck, head and
back injuries
* New crew (first job with
company)
* interviewed, selected
and hired via telephone

Worksite

* Private property

* Residential shop/ garage
building
4 Exterior 12-foot walls
Interior wall separating
shop and garage

3/15/2017
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The incident
Four days prior 2 workers began framing, sheeting and bracing
walls, framed the interior wall
Two new workers arrived at the job site for the first time
20-foot Vertical truss bracing (2x4’s) nailed to north and south

wall - e 3 . ﬂ‘ =

The incident cont’d

e ~12:30 pm truck-mounted crane with a trailer loaded with trusses
arrived

e Truck operator provided foreman with delivery documents
(contained in Structural Building Components Association [SBCA]
BCSI-B1 Summary Sheet Guide)

A\




The incident cont’d
e Foreman assigned crew
* 1-on trailer to connect truss to the crane rigging
e 2-stand on top plates of framed wall
e 1-on floor to cut lateral restraints
Gable end truss set in place, toenailed to the plate and nailed
to the 3 20-ft vertical braces
Second truss set in place and nailed to the top plate
Two 2x4’s lateral restraints (~2 feet long) were cut and handed
to workers who nailed it to the gable truss and second truss
approximately 8 feet from toe
Process repeated with each additional truss
Foreman worked in the center span of the trusses and installed
bracing and runners then would disconnect truss from rigging
Crane operator and rigger yelled that bracing was inadequate
Additional lateral restraints were added.

Bracing installed

Top chord temporary
lateral restraints Bottom chord temporary

lateral restraint (runner)

Bottom chords
Ed

20-ft vertical braces i BCSI GUIde
Top Chord Temporany Latoral
Bracing {TCTLE)
&
l,
4&,%

3/15/2017
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The incident cont’d
After the 13t truss was set in place and disconnected from the
rigging, the trusses collapsed
Two workers were knocked off the top plate and fell to
concrete floor.
Foreman fell and was struck on his head by falling truss

CAUSE OF DEATH
Lacerating and penetrating injuries of neck and chest

Contributing factors
Training nor protective equipment were provided
Construction experience may not have included
erecting/installing trusses
SBCA BCSI Summary Sheet Guide not reviewed
Diagonal braces not added to task

Building Component Safety Information (BCSI)
Guide to Good Practice for Handling, Installing, Restraining and
Bracing of Metal Plate Connected Roof Trusses

Lotersl teaces
Detnl T leegth lapoed

o

= //{.,-a)c«.-- brates

every 10 buss
soaces (B0 may

11



Key Recommendations

1.

Employers and supervisors should assess the workplace hazards

and plan each stage of construction to comply with
manufacturer’s recommendations or standard best

practice. In this case, the critical elements of standard practice
provided in the BCSI-B1 Summary Sheet for adequate bracing
prior to and during truss installation were not followed.Comply
with manufacturer’s recommendations (BCSI-B1 summary sheet)
Employers must train supervisors and employees, communicate
their expectation for following safe practices and confirm that
employees fully understand the hazards and controls required for

the task assigned. In this case, training and expectations were
lacking and the truss installation did not include a review of
standard documents, pre-job assessment, risk mitigation
planning or the use of personal protective equipment. Plan

each stage of the job to eliminate/mitigate hazards (Prevention
through design, PtD)

Ground assembly
Reduce collapse potential
Pre-installed anchors and
lifelines before lifting

External and internal bracket
scaffolds

Key Recommendations (cont’d)

3.

Employers should develop and use a hiring process that is based
on established best practices, including a process to determine
candidates’ qualifications and training needs before they gegin
work on assigned tasks. Communicate expectations.

3/15/2017
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f s cantroy evsconnon Forestry worker

e 55 yearsold

Fatality Investigation Report OR 2014-42-1 o Log quallty specialist W/

Forestry worker In vehicle killed from timber falling activity 30 yea rs’ expe rience incl
work around active

logging operations
Safety training up to date

Worksite
Leased timber land,
densely forested
Multi-employer worksite
Active logging area
Tree falling at one end of
area; cable yarding at
opposite end

The incident

* Log quality specialist participated in a field training exercise
about 1 % hours from timber sale area (site of fatal incident).
She then drove along a winding road that ran diagonally from
NW to SE along the length of the timber sale area.
Yarding activity was underway at SE end; tree falling was
underway at NW end.

Typical cable logging landing area Typical road in area

13
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The incident (cont’d)
* Single flagger/watchman was assigned to control
approaching traffic at the SE end (cable yarding).
e Equipped with radio that did not work; not equipped with
required high-vis vest or “stop/slow” paddle signs.
e Unaware of tree falling work at NW end.
No warning signs or flaggers were positioned between this
entry point and the NW end (tree falling activity).
Log quality specialist was driving SE-NW and encountered the
watchman at the SE entry to the area.
Watchman allowed her to pass under cable then saw her pull
over a short distance away, presumably to allow two
oncoming vehicles to pass.
Driver of the first vehicle was owner of sub-contracted
logging company; two hunters were in the second vehicle.

The incident (cont’d)

* Brief conversation took place between log quality specialist
and logging company owner; owner reportedly told her wait
reports of what was said were limited and ambiguous.
Logging company owner and hunters then continued on
toward the SE.

Log quality specialist waited at least 20 minutes before
proceeding toward the NW (20 min. is normal limit for
temporary road closures by logging contractors).

Not likely she could see or hear cutting activity occurring > %
mile down the road to the NW. And remember, no flagging
or signage in place to warn of tree falling operations ahead.

14
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The incident (cont’d)

* Tree measuring between 140-160 ft.
tall, 36 in. in diameter was being felled
above road, located about 145 ft. from
the road (requirement is minimum two
tree lengths from road).

Ground below stump sloped downward
approx. 30% grade.

Intended lay of the tree was parallel to
road; however, it fell downward toward
road.

Unsafe cutting practices noted during
investigation (on this and other trees in
area) included:

o insufficient holding wood;

Proper backcut placement o low backcuts; and

o improper cleaning of the face cut.

The incident cont’d

* Tree struck log quality specialist’s vehicle as she was driving,
crushing the cab of her vehicle.

CAUSE OF DEATH
Traumatic head and neck injury

Contributing factors
* Tree height and ground slope are important factors when
evaluating timber falling activity for potential hazards.
* |n this case tree < minimum safe distance of two lengths
from road, with no protective provisions in place.
* Unsafe cutting practices observed that allowed tree to fall
135° away from intended lay and into the road.
* |nadequate communications channels in place.

15
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Key Recommendations

1. Employers responsible for active logging operations
should assure that entry into hazardous logging areas is
controlled, including correct placement of flagging, road
closures, and adequate and proper signage and
warnings.

. Employers should assess tree fallers skills and require
that novice or inadequately performing workers are
directly supervised by a qualified person until the faller
demonstrates the ability to safely perform these tasks
independently, including trees of different types & sizes,
and under different ground conditions.

o Assess subcontractor safety during contract review.

Key Recommendations (cont’d)
3. Employers with employees who work in and around
forests who may be exposed to production logging

operations should train employees in hazard recognition

and reporting, and assure hazards are tracked,
documented, and resolved, and their resolution

communicated.

4. Incident investigations should be utilized to identify
action items to be addressed, and responsibilities
assigned to assure their completion.

. On multi-employer worksites, all employers on site
share the responsibility for protecting workers from
known hazards, and thus should establish inter-

employer safety communication practices involving all
employers at a given site.

16
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Hierarchy of Controls

Most E“mination Physically remove

effective the hazard

Substitution Replace the hazard

Engineering controls Isolate worker from hazard;

modify equipment

Work practice/
admin. controls

Training; modify the process

Personal protective equipment

Least
effective

OR-FACE

Recommendations Exercise: Your Turn (Part 1)

e Form teams

» Review investigation report
summaries/factors sheets

* Develop recommendations

17
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OR-FACE
— Outreach

Website
Publications

Interventions
Presentations

OR-FACE
— Resources

* Oregon Institute of Occupational Health Sciences
— Education
— Outreach
— Publications
— Newsletter
— Blog

— Symposia
— Online
videos

18



OR-FACE  OR-FACE Website

_ Google OR-FACE

OR-FACE Publications

Annual Reports

Published 18 months
Case abstracts, based on
document review
Oceupgona Focits - OSHA investigation
_ Police investigation
- Medical examiner

Pathology
Toxicology
National Transportation
Safety Board
US Coast Guard

3/15/2017
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OR-FACE Publications

Booklets

RESEAROH REFONT 2007

'Y
_s.!,-V.;/

State reguiation of
CELTPRONEUSE WHITE
DRIVING

[Ty

OR-FACE Publications

Interactive Maps (2003-2013)

Industry
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OR-FACE Publications

Interactive Maps (2003-2013)

Event Occupation
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OR-FACE Publications

Hazard Alerts

One page

Gravity Kills - Bulleted recommendations
|onfeace i Abstracts of similar cases

_| Snag Hazard

OR tmcn ALERT

003-2005

a0 Conlrol Lvaiaton (2034822301

3/15/2017
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OR-FACE Publications

Blogs

Updaed Lewerof Aupeeren Sigacd by
OR-OSI1A amd OR-FACE

OR-FACE

Publications

3/15/2017

22



3/15/2017

OR-FACE
Tips for Better Safety Communication

End information overload, increase
comprehension

Increase actual use of info
Better recall (remember more of it)
Perform better (improve problem-solving)

1M

Ref: Larkin & Larkin, 2007 www.Larkin.biz

OR:FACE
Safety Communication Essentials

» Use pictures

—Simpler the better (use several if subject
complex)

—Keep it simple (text)

—Then get technical... (optional)

Ref: Larkin & Larkin, 2007 www.Larkin.biz

23
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Here is what it takes to improve your safety communication by more than 100%:

GraVave VoV o s Vel

This much artistic talent.

“Few things in communication research are
known with certainty, here is one of them:

Adding crude drawing to text brings huge
increases in comprehension.”

Ref: Larkin & Larkin, 2007 www.Larkin.biz

Supervisors Can Use This Communication Immediately

Hanging Like This May Kill Him

Hanging like this, it takes about.
Surviving the fall is not the only danger 5 minutes io go unconscious
Hanging in the hamess is dangerous oo Less than 20 minutes to dwe

Get him down quickly /
He's not OK J-'
A | |
. I
“we
.: Legs are the problem:
>200 words, grade levgl i {f f ! Bload pools into his legs
(Maybe useful for safety engineers, s / I bas legs don't move, blood stays there

: Ifhe's conscious tell him  keed .
iobsite supervisors!) Fad | r Heart can't pump blood to his head
not for jobsit P o keep moving hislegs | | L\ Fiest, he faints

= 2 Then, he dies

When he's down | When he's down
Don’t Do This . Sit or Kneel

h
His legs are full of too much “blue” blood Don't lay him flat.

If all that blood, with no cxgyen in it, Keep him propped up in a sitting position.
suddenly pours into this heart, it eould kill No lying down for at least 20 minutes.
. Give his heart time to adjust

Sourte. Acapted o Swdton

Ref: Larkin & Larkin, 2007  www.Larkin.biz
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OR-FACE
Toolbox Talk Exercise: Your Turn (Part 2)

e Form teams
—Some members do a stick drawing

—Some members write text to describe

FATAL HAZARD ()

OR-FACE

OR-FACE Research

* Why research?
* New/current projects underway
* Previous field studies

25
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Why Research

» Workplace fatalities: preventable, yet unacceptably
common events

— Globally ~ 350,000 workers killed on the job each year, with
nearly 5,000 deaths occurring in US

— Oregon occupational fatality rate currently 2.6 deaths per
100,000 workers (national US average = 3.5)

» Targeted research: important arm of OR-FACE

— Use knowledge gained through surveillance and
investigation, e.g. identify high hazard industries, prevalent
injuries, needs for prevention

— Develop and conduct field studies

— Ultimate aim: create evidence-based, practical intervention
tools & methods

OR-FACE
New Projects

 Social network analysis
* Preventing falls in residential construction
* Mobile toolbox talks

3/15/2017
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OR-FACE
Field Study #1 - Social Network Analysis

1°Aim: Conduct social network analysis
research to further target communications in
high risk industries
* Significant # of fatalities occur in agriculture

— Fatality rate 800% higher than all US workers

— Leading cause on farms: mobile machinery (tractors)
— Oregon home to more than 37,000 family farms
* How does SNA work?
— ldentifies pathways of information and influence flow
— Who are the Influencers / opinion leaders in the industry

— How are they connected to followers
and safety information b

OR-FACE
Field Study #2 - Fall Prevention

The challenge:

 Falls: most common cause of construction '
fatalities i ——)

At greatest risk: workers in small-to-medium
sized residential construction

* Notoriously difficult to engage in research

* We know little about their fall prevention
knowledge and practice in Oregon and
effective ways to influence adoption of new
protective work practices

3/15/2017
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OR-FACE
Field Study #2 - Fall Prevention (cont’d)

Aim: Test novel targeting strategy to engage small
residential construction firms in fall prevention
surveillance research, and establish fall prevention
equipment and training grants

» “Triggering event” hypothesis: serious (non-fatal) fall

injury will increase employer readiness to participate in
fall prevention research and adopt specific prevention

practices

» Two-year surveillance/fall prevention survey to compare
trigger event contractors and control contractors

* Small grants pilot to supply equipment and training
» Partnering with SAIF and OHBA to identify participants

m OREGON HOME BUILDERS ‘
ASSOCIATION

OR-FACE
Field Study #3 - Mobile Toolbox Talks =

Aim: Establish and evaluate a mobile marketing
system to promote fatality prevention toolbox
talks in construction
* Partners (subscribers)
— Oregon Home Builders Association
— Associated General Contractors

* Text messaging/pdf/YouTube videos

e Emails

* Hypothesis: Mobile alert system will increase proportion
of supervisors who meet/exceed Oregon OSHA required
frequency for safety talks

28



OR-FACE Preventing Construction Fatalities:
The Toolbox Guide Initiative

OR-FACE
PSU Occupational Health Psychology
Hoffman Construction
Fortis Construction
/2

SAIF Corporation

OR.FACE Tool Box Talk Guides:
Evidence-Based Structure

FRONT: Scripted Story

Toolbox Talk Guide OR-FACE www.ohsu.edu/croet/face
Load of Lumber Shifts and Falls on Construction Worker

INSTRUCTIONS: Held the guide with th g you and the other

side facing your crew. Then read the story.

Our safety talk today s about a 32-year-old
framer from anether company who died when a
Ioad of lumber f=i on him, He \was on  [adoerto
aecess s stalnwel ROIE 10 e secend level o1&
hicuse while a rough teain forkift wes iifing a
bundie of lumber to the same level. The lumber
weighed a1 least 600-500 oS more 1han the
mazmum possible for the iR arc, and the forki
tipped over. The lumber shifle and dropped on
th victim's head and uppar body, pinning him
againa! the 15ader. The lumer shiNied Sgain and
he fell to the first floar deck. The worker
probably died from being crushed bafora the fall.

So here are some ways we can pravent somsthing like this from

happsning where wa wark.

+ Mever exceed the load or extension limits of a if or crane. You shou be trsined
bafora you operate a lif or crana. and | can maka sure you gst the taining.

+ Never work direclly Under a 108d. oF UNder the $wing radius of 3 N of Crane, Uniess you
ars required to bs thers as a rigger or guids.

+ Usa a spatter and communication systen lo make sure avaryone knois about it in
‘a0vance, and 1o prevent matenal hom passing aver workers.

ASK: "Does anyone have more ideas or comments to share?"
Pause for discussion. Then see if there are ways to take action.

END WITH ACTION PLAN (ideas for what to ask or say).

+ “Arsthers any opsrations we do that might cause us fo push forkifis too closs to
their limits?"

+ “Does anyone hav ideas for improving our communisation systems?"
+ “What do you all do fo make sure peopls are not under ioads being moved?”
+  Discuss 8 Similar situation at your curent site.

+ Express your commitment fo training people for sach machine they cperats.
« Commit ta follow-up at the nex safety talk.

BACK: Line Drawing

FATAL HAZARD €p

* Never exceed load or extension limits
of a lift or crane

« Use a spotter and communication
system to prevent lifts over workers

* Never work directly under a load

3/15/2017
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OR.FACE Tool Box Talk Guides:

Evidence-Based Structure
BACK: Line Drawing

FRONT: Scripted Story

Toolbox Talk Guide OR-FACE www.ohsu.edu/croet/face
Load of Lumber Shifts and Falls on Construction Worker

INSTRUCTIONS: Hold the guide with this side facing you and the other
side facing your crew. Then read the story.

Our safety talk today s about a 32-year-old
framer from anether company who died when a
Ioad of lumber f=i on him, He \was on  [adoerto
aecess s stalnwel ROIE 10 e secend level o1&
hicuse while a rough teain forkift wes iifing a
bundie of lumber to the same level. The lumber
weighed a1 least 600-500 oS more 1han the
mazmum possible for the iR arc, and the forki
tipped over. The lumber shifle and dropped on
th victim's head and uppar body, pinning him
againa! the 15ader. The lumer shiNied Sgain and
he fell to the first floar deck. The worker
probably died from being crushed bafora the fall.

So here are some ways we can prevent something like this from

happaning whera wa wark,

+ Mever exceed the load or extension imits of a iff or crane. You should be trained
bafora you oparate a lift or crans. and | can maka surs you get the training.
N@ver work directly under a 1080, oF UNGer the Suwing radius of 3 M oF Crane, UNess You
ars required to be thers as a riggsr or guids.

+ Usa a spatter and communication systen lo make sure avaryone knois about it in
‘a0vance, and 1o prevent matenal hom passing aver workers.

ASK: "Does anyone have more ideas or comments to shara?™
Pause for discussion. Then see if there are s e action.

END WITH ACTION PLAN (ideas for what to ask or say).

“Ars thers any operations we do that might causs us to push forkifts too closs to
their limits?"

“Does anyone have ideas for imgroving our communication systems?”
“What do you all do fo make sure peopls ars not undsr loads being moved?”
Discuss 8 SIMilar situation at your curent site.

Express your commiiment ko training paopls for sach machine they cprats,
Comni to follow-up at the nex safety talk,

Script with instructions \RD 0
in black boxes

VN

Prompts for discussion
and correcting hazards

* Never exceed load or extension limits
of a lift or crane

« Use a spotter and communication
system to prevent lifts over workers

* Never work directly under a load

OR.FACE Tool Box Talk Guides:
Evidence-Based Structure

FRONT: Scripted Story

Toolbox Tal

Load of LumH High urgency alert Word

INSTRUCTIONS.

s i v in color

Qur safety talk
framer from anthe company who died when &
Ioad of lumber fed on him. He was on 2 ladoer to
aecess & stalrwel
house while a raug
bundle of lumber

~mawssd — LiNne drawings increase
===+  understanding and

s viewing distance

So here are sof
whel& W& WarK.

+ Mever exceed the load or extension limits of a if or crane. You shou be trsined
bafora you operate a lif or crana. and | can maka sure you gst the taining.
Newver work dire
ars required to

+ Usa a spatler a

====v| Top 3 preventive actions

ASK: “Does any

Pause for in bullets

“Ars the

ers
their limits?"

“Does anyone have ideas for imgroving our communication systems?”
“What do you all do fo make sure peopls ars not undsr loads being moved?”
Discuss 8 SIMilar situation at your curent site.

Express your commiiment ko training paopls for sach machine they cprats,
Comni to follow-up at the nex safety talk,

BACK: Line Drawing

FATAL HAZARD €p

* Never exceed load or extension limits
of a lift or crane

« Use a spotter and communication
system to prevent lifts over workers

* Never work directly under a load

3/15/2017
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My company
conducts
pre-shift
talks/briefings

INUITIDET U1 RESPOnses

frequency
28% weekly

32% daily

1C

job plan

time/productivity news/updates general safety safety stories

Topic

1to3 M
greater
viewing
distance

3/15/2017
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OR-FACE
o Study 3: Field Test (n=119)

Supervisors Workers

Talk with =
FACE report  Reactions |

 Behavioral

R intentions .

Talk with * Preference
Tool Box

Guide

wal A\

OR-FACE
Peer-reviewed Publication

 Safety Science v.86 (2016) pp.122-131
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