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Looking at construction
NIOSH Construction Office and Program

Examples of research underway
Making an impact
NORA Initiatives

 Falls campaign
* Integrating safety and health into green construction

Disclaimer — The findings and conclusions in this presentation have not been formally disseminated
by the National Institute for Occupational Safety and Health and should not be construed to represent
any agency determination or policy







g »:Jnltf'a!l

i (]

:




Looking at Construction

v Inherent hazards

v' Mostly small employers

v High proportion of immigrant workers
v Highly competitive
v Hit hard by recession

v Project vs. employer focus - multiple disciplines
and employers

v' Focus on safety.... more than on health




NIOSH Construction Office and Program

NIOSH Construction Program:
Established in 1990

NIOSH Office of Construction Safety and Health
Established in 2009

Christine Branche, Ph.D., FACE
Director and Construction Program Manager
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Deputy Director and Construction Program Coordinator
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http://www.cdc.gov/niosh/construction/

N -
) . & NIOSH 2
Centers for Disease Control and Prevention Al COC Topics
CDC 24/T: Saving Lives. Protecting Pecple.™ |
for All CDC Topics
CONSTRUCTION [YrosH
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with industry and labor partners and stakeholders, including OSHA, we are dedicated
to improving safety and health conditions for all censtruction werkers, R e e =it
on Twitter
In 2010, there were 774 fatal on-the-jeb injuries to workers in the censtruction } L
industry — mere than in any ether industry sector and representative of 17% of all view Related Topic in L
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Case Study

Evaluation and Control of Respirable
Silica Exposure During Lateral Drilling
of Concrete

INTRODUCTION

ilica exists n both crystalline and noncry

being the hamn] of umum Silica, or silicon dioxide, exposure is associated
with many o di workers, laborers. miners, foundry
workers, glassmakers, drywall finishers, bricklayers, and tuckpointers.'! Crystalline
ilica occurs most commonly in the form of quartz, cristobalite, and tridymite,
fand mxupulu al exposure limits (OELS) have been established for these three
structures,' =" Quartz is the most common, both in the environment and industry,
and 35 found in many natural materials, including grunite, slate, limestone, sand-
Istone, and manufactured materials such as concrete and masonry units (e.g., bricks,
blocks. paving stones). Prolonged or repeated exposure to respirable (particles less
han 10 um in serodynamic diameter) silica can result in silicosis or other
related diseases, ncludi I y tuberculosis, lung cancer,

idd arthritis, is, and sch Silicosis is a fibrotic lung discase
resulting from the deposition of crystalline silica in the alveolar region of the lungs.
Symptoms associated with silicosis include shortness of breath, fatigue, chest pains,
land susceptibility to infection. While preventable, silicosis can be a fatal lung discase.

The Occupational Safety and Health Administration (OSHA), National Institute
for Occupational Safety and Health (NIOSH) and ACGIH® have published OELs
Tahle 1) hased on the respirable fraction of the silica aerosol, ¢.g., particles less than
10 pom in acrodynamic diameter. > 7
Several construction trades are exposed to silica dust through the cutting, grinding.
chipping. and drilling of concrete. A number of studies have measured silica dust
penerated by construction tasks involving mechanical disturhance of concrete, and
some have also evaluated various types of dust reduction methods.™ ' H

stalline forms, with crystalline silica
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few studies have evaluated exposures due to drilling. Studies g resy
silica exposure duning vertical drilling into concrete with pneumatic rock drills found
Jecometric mean concentration of 0.20 mg/m* (GSD = 5.2),"" suggesting that
Mrilling may fead 1o exposures above OELs when controls are not used. There
were approximately 7.2 million workers employed in construction in 2008. The
lwo segments of the industry most likely to utilize rock drills of the type used in
Jihis case study - (1) highway, street, and bridge construction: and (2) foundation,
structure, und building exierior construction — employ 328,900 and 987800 workers,
respectively.!'

Exposure to dust can be reduced through one or more of the following methods:

fuced dust g ion or dispersion, dilution, isolation from the worker, and control
or capture, OF these, the preferred method is reduction of dust generation followed
by dust control or capture, The primary means of dust exposure reduction methods
Jused 1 construction are source dust collection and/or wet dust suppression. Source

Journal of Occupational and Environmental
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Are you indanger? Protect Yourself: Three Methods
Siica can bs found In many Ducing matarials incuding, o Use Water

* concrete * sand Water can keep siica dust out of the air - and out
« mortar o rock of your hungs. Use 1001 with water aftachments 1o control
e o Qust at the source. Water can also keep Qust down Auring

actntes ke sweeping and demaltion

1t you 00 te followng Yo hese materials
« abrasive or sand blast  » grind
o crushor demolish o gril
* Jackhammer  cutor saw

Use a Vacuum

Use 100k wAth vacuum attachments to capture the
Qust gt where 1 starts. Dust I drawn Into a Nood or cover:
aftached 0 the 100l, hrough a hose, and It a HEPA-Tifier
vacuum. The dust doesn't get info the a — or your kungs.

hen the answer s YES.

The dust around you contais seca - and breathing
can be deadly.

Why it's deadly

You can be in cangs even ;
i o S Wear a Respirator
o bole s When omer ontols don't work wel enough

and your werk creaes more slica st than OSHA alows,
contars ik, e try patces
damage your ngs
Slicass can form 1 your egs |
asmmmmumrmns oposura. Even A
Dot over e can Cause isease —
fime R ets hard 1 breatne, you are
aiready sck and There Is no cure for silicosis
Silica dust also causes g cancer, Icredses your F"" Cralitd ""’;ﬁ i 2
cnance of getting fubsrculisi, and fes been inked 1o A L S oo s
COPD and ofher linasses.

your empioyer i required o have a ful, witen respiratory
protection program. Respirators can protect your ngs
rom dangerous dust
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Find out more about
construction hazards.

Get more of these Hazard Alert cards —
‘and cards on other togecs.

Call 301-578-8500

1f you think you are in danger
Contoc yur

Comtact your anion

Call OSHA
1-800-321-0SHA
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Additional resources: ELCOSH

Version en Espaiiol | Other Languages

Electronic Library of Construction :
Occupational Safety & Health Search: Submi

elcoshe

Developed and maintained by CPWR - The Center for Construction Research and Training.
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Additional resources: Construction Solutions

m Designed for owners, contractors, & workers, Construction Solutions is a database
construction of work hazards, & practical control measures to reduce or eliminate hazards.

““=solutions

e

gt UM &

“

>

Roofing Remover Radio-Controlled (RC) Concrete Door Dolly
Finisher
A roofing remover uses pneumatic A door dolly moves doors or other
power to remove roofing materials A radio-controlled concrete finisher materials around a worksite
and is operated while standing. is lighter than a traditional walk- without lifting and carrying.

behind power trowel and can be
operated from up to % mile away.

View Solution View Solution l { View Solution
Home | Feedback | Volunteer | About | Resources | Privacy Policy | Disclaimer CPWR THE CENTER FOR CONSTRUCTION
Copyright © 2013. CPWR — The Center for Construction Research and Training RESEARCH AND TRAINING

€ Intemet | Protected Mode: On 3 v ®I1B% v



Additional resources: Silica

A ONE-STOP SOURCE OF INFORMATION ON
HOW TO PREVENT A SILICA HAZARD AND PROTECT WORKERS

Know the Hazard A

Workers may be exposed to dangerous levels of silica dust
when cutting, drilling, grinding, or otherwise disturbing
materials that contain silica. These materials and tasks are
common on construction jobs. Breathing that dust can lead
to serious, often fatal illnesses. This section contains
information that workers — and contractors — need to know
to recognize the hazard, understand the risk factors, and
work safely with silica.

Training & Other
Resources

Find silica-related handouts, fact

sheets, videos, toolbox talks and
other resources for workers and

contractors.

About = Know the Hazard ¢ Regulations & Requirements » What's New # Create-A-Plan

‘ What's Working

Contractors, workers,
manufacturers, and researchers
are on the lookout for the best
ways to control silica dust. Learn
what is happening in the field
and share what you are doing.

Search

Control the Dust

There are ways contractors can reduce the dust and
reduce the hazard. This easy to use planning tool takes
you step-by-step through conducting a job hazard
analysis for silica, selecting appropriate controls, and
creating a job-specific plan to eliminate or reduce silica
hazards. You can save as a pdf, print and/or email your

plan.
CREATE-A-PLAN

26? Ask a Question
®

Get answers to commonly asked
questions about silica and ask
one of your own.

Copyright © 2012 CPWR — The Center for Construction Research and Training. All rights reserved. ('l'\\'Rr. THE CENTER FOR CONSTRUCTION

DECFADCH ANND TRAINING

m

Done

€ Internet | Protected Mode: On

i~

#,100%



NORA

National Occupational Research Agenda

15 Strategic goals on n
top construction problems NORA

NATIONAL OCCUPATIONAL RESEARCH
AGENDA (NORA)

v Steer research to problems
v Go for IMPACT
v Sector-based solutions SR PRACTCE N

CONSTRUCTION SECTOR

10/27/08 REVISION

NATIONAL CONSTRUCTION AGENDA

\ Developed by the NORA Construction Sector Council

c

research

27

http://www.cdc.gov/niosh/nora/comment/agendas/
. construction/pdfs/ConstOct2008. pdf
practice



NORA Construction Goals

1) Falls to alower level OUTCOMES

2) Contact with electricity

3) Struck-by incidents (objects, vehicles, and collapsing materials)
4) Hearing loss

5) Silica

6) Welding fumes

7) Musculoskeletal disorders

8) Construction safety and health culture/climate | CONTRIBUTING
9) Safety and health management programs
10) Construction industry organization factors FACTORS

11) Training

12) Health and safety disparities

13) Construction hazard prevention through design
14) Survelillance

15) Engage the Media

GOALS IN RED - SPECIAL FOCUS



Examples of Research Underway

Many different NIOSH-funded projects

» Get short description and investigator contact info at
http://www.cdc.gov/niosh/programs/const/noragoals/main.html

NIOSH Program Portfolio

NIOSH Programs = Construction = Strategic Goals = Main Goals List > Goal 1.0 NIOSH Program:
Construction Construction
NORA Construction Sector Strategic Goals
Goal 1.0: Reduce Construction Worker fatalities and serious injuries caused .
by falls to a lower level
e Goal Description Status » Program Description

Goal Number

Partner with construction stakeholders and safety professionals = NORA Construction Activities

11 to identify the top three fall-related problems requiring technical . » NIOSH Strategic Goals
' engineering solutions and develop and evaluate options to fill +  About NORA Consiruction
these gaps. Sector Strategic Goals
Partner with Construction stakeholders to expand awareness Main Goals List W
1.2 and use of existing effective fall prevention and protection [ * Mansodis
solutions by construction employers and workers > Goal1.0
Partner with Construction stakeholders to provide the industry » 141
1.3 with the information and tools to reduce portable ladder fall =] . 12
injuries. ’
Partner with architects, engineers, and construction L
1.4 organizations to expand the use of “safe-by-design” practices A « 14
for fall prevention via demonstration projects and guidance. o
Work with construction partners to develop and implement a i
1.5 national campaign to reduce fatal and serious injuries Q + Goal20
associated with construction falls to a lower level. '
» Goal3.0
Other Projects for Goal 1.0 " Goaldl i

/" Trusted sites | Protected Mode: Off f3 v ®150% ~ r



Translate
Musculoskeletal
Disorder (MSD)
Intervention
Research for
Residential
Construction

Jim Albers, DART

Publication finishing up
final review

SIMPLE SOLUTIONS
FOR HOME BUILDING WORKERS

A BAgI.C GUIDE FOR PREVENTING
MANUAL MATERIAL
HANDLING INJURIES




Injury Assessment for Emerging Mast Scaffold
Technology

Chris Pan, DSR and team

Photo: Chris Pan



Ladder Safety application for smart phones

<1-» Feasibility

] o b Selection
Peter Simeonov, DSR 155
and team | Q, Inspection

| ' ’ Set Up
Developed APP to
quickly and easily ) 3\ Proper Use
position extension 9 PO
ladder at correct \ )
angle . o
Measuring Tool Ladder Safety Home

7 D ? Graphic-oriented aid
Flnlshlng up flnal Measuring Tool Ladder Safety Help
review of APP Inclination indicator




Engineering control partnership for dowel-pin drills

Alan Echt, DART

Developing and improving dust
controls to reduce silica exposures

Without Local Exhaust Ventilation

Photos: Alan Echt




Noise Control
Web-based
Outreach to
Construction &
Mining

Chuck Hayden, DART
and team

Piloting “Buy Quiet”
webpages for
contractor use

Hearing Loss
Prevention

E\_IIesser

BUY QUIET PROGRAM

Home About Power Tools Da

e
[TIOSH 2ozt

Your Resource for Workplace Sound Safety

tabase Queet Program

Your i((*(_\ﬂ", s Cument power tooks nd equipment nventory 15 Svadable below, As you select 3 specific tool type,
3 bed‘,o{.r,m You can use this to dentiy need 10 be replaced of 1o compare
ols contaned i the Procuct Research section

7| Update inventory
Toot Type Marwif acturers Quantity Otcest In Years
Bandua Dewalt, Mibwaukee, Perter Cable 6 18
Brcut Joiner Dewalt, Porter Cable
Circpler Sow Dewalt, Mibwackee 7 6
ROD FORD
Dol 172 Dewalt, Midwaukee
e |
Admin Home Vaqe C n Y
M 4312345 » M 5 . ] E
Ty bl Toch Specs iy Wettege (lhecire) o CIM S Porwver Lovel - Lnsded Tevt
Praramma i)
Qe X000 | S metalotting | Mowasee 1540 w2
Saw ade
Cireutar 144 G incn saw blade 2080 03
Saw
Circutar “a TWénrumtiaoe S 1680 03
Saw

Hearing Loss
Prevention

About Power Tox

Messer

L Aro Buiding.

BUY QUIET PROGRAM

ROD FORD
Eat Profie | Logowe

Admen Home Page

’ ' atrnst brat e e
A Ovvims st Loty aod Moas

Your Resowrce for Workplace Sound Safety

Jatabase Buy Queet Program Contact Wi

Product Research

Choose one of the tools below to view sound specifications,

Do Sasders Ccular Saws Dris Ganders
- .
-
Hamerer Drils. moact Wenches Jg Saw Mare Saws
Rotary Sanders SOOrOCatng Sawt Ecrews roer
. - = '

Wtpy//meosh therd perfoemance com M/ Power T ooHDE/ Results aspates 2




Fatality Assessment and Control Evaluation
(FACE) Project

Nancy Romano, DSR
Improving search capabilities and information products

Workplace Safety & Health Topics [Y10SH

MIOSH Home

Workplace Safety and | . . .
- . ty NIOSH = Workplace Safety and Health Topics Ll Email page link
Health Topics ~
L‘;,'] Frint page

»Fatality Assessment and | EIRecommend 15 W Tweet 133 [0 Share
Control Evaluation [&] Get email updates

(FACE) Program | FATALITY ASSESSMENT AND CONTROL EVALUATION (FACE) 6 ses recs
What's New - 2012 pROG RAM § ) Listen to audio/Podcast

MIOSH FACE Reports Follow NIOSHFACE on

State FACE Reports Each day, between 12 to 13 U.5. workers die as a result of a Twitter
o traumatic injury on the job. Investigations conducted through the
Program Description FACE program allow the identification of factors that contribute to
Mission, History, these fatal injuries. This information is used to develop
Objectives comprehensive recommendations for preventing similar deaths. Contact FACE
Publications Related to This web page provides access to NIOSH investigation reports and | :asrlcylr:gar:‘ann,
FACE other safety resources. .S., . _
FACE Project Officer
Mational and State . ) ) Fatality
Contacts Fatality Investigation Reports Indexed by Investigations Team
Procram Division of Safety
g Research
Related Topi MIOSH
elated Topics @cdc.gov
MNIOSH FACE Reports State FACE Reports Search FACE Reports ndr4@cdc.go

Traumatic Occupational
Injuries Contact Us:

i ) . Search
Fire Fighter Fatality

: . Mational Institute for
Investigation and

- TR Mernnatinnal Safet




2012 North American
Industry Classification
System (NAICS)
Search

Search NIOSH FACE
Reports

|Se|ect 2 Digit NAICS Code. ..

Search State FACE
Reports

|Se|ect 2 Digit NAICS Code. ..

Search FACE

Workplace Safe

Workplace Safety and
Health Topics

Fatality Assessment and
Control Evaluation(FACE)
Program

What's New - 2012
PNIOSH FACE Reports
State FACE Reports
Program Description

Mission, History,
Objectives
Publications Related to
FACE

National and State
Contacts

NIOSH Homepage
NIOSH A-Z

Workplace Safety &
Health Topics

Publications and
Products

Programs

& Health Topics

Recommend 2 M Tweet 7 ﬂShare

Highway Work Zones Agriculture

Commercial Fishing
Construction

Energy Production
Loggin
Youth Agriculture

alth Topics > Fatali

by Industry or

ause of Fatality

Cause
Confined Spaces
Electrocution

Falls (Al

» Falls-Construction-Commercial

» Falls-Construction-Residential
Machine Related (All
« Machine-Manufacturing

« Machine-Farming
« Machine-Construction

« Machine-General
Motor Vehicles
Other

DNTROL EVALUATION (FACE)

Foreign Born
Hispanic
Youth

[YiosH

NIOSH Home

(4l Email page

@ Print page

[ Get email updates

E) rss Feed

C) Listen to audio/Podcast

= Follow NIOSHFACE on
Twitter

Contact Us:

National Institute for
Occupational Safety
and Health (NIOSH)
Centers for Disease
Control and
Prevention

& s00-coc-INFO
(800-232-4636)
TTY: (888) 232-6348

New Hours of
Operation

8am-8pm ET/Monday-
Friday

Closed Holidays

E4 cdcinfo@cdc.qov



FACE includes
NIOSH & STATE
reports

FACE reports are very

useful for training and California - House Painter Dies'When

toolbox talks He Falls Through a Roof @pemng

FATALITY NARRATIVE

Carpet Installer Dies After Falling from Window Opening *

Industry: Fiooring contractors Ralaase Data: August 6, 2012
Task Unicading carped rolis from box raised by forkin Incident Date: Movember 12, 200%
Occupation: Carpat Instaser ‘Cage No.: DIWADST

01
Typs of incident: Fal SHARP Report Mo 71-112-2012

On Nowember 12, 2009, 3 carpet instaler aiag when
he fel from the fourth fioor window cpening of 3
bufiding. The 45-year-pld wiclim had worked as a
carpet layer for over 20 years. He was hired by 3
flooring coniracior to Instal carpeting n a new hotel.
The victim was unioading carpet rolls from 3 three-
sided wooden box through the unfinished window
opening. The box was ralsed 1o the window on a reach
forkiit. The window opening was agproximately 5 fest
widz by  feet high with a Il height of 26 Inches. The .
2x4 toprall had Deen ramoved In order io gat tne T ———
carpet through the window. Each roll weighed 50 b, o window cpening.

and stuck out about 30 Inches from the work box. While
attempting to unload a roil of carpet, the victim put one foot on the window &ll and one foot on 2 rod of campet.
He then put bath feet on the carpet rol, causing im to fal along with the camet o the ground 32 feet Delow.

» ENsure tat 8Mpioy=es Xposed 10 3 Nazard of faling 4 feat of More IN height from 3 wall opaning are
protested by an appraved fall protection system. S22 WAC 206-155-505(S)a).
+ Develop and IMplemant 3 wiitien fail protecton Work pian INCILdINg B3ch 3re3 WNEre empioyees ars
and where fall nazards of 10 feet or more exlst. See WAL 206-155-24505(1).
+ Train emphyzes io recognizs and avold fall hazands. See WAC 205-155-100 and 206-155-24505(4).

+ Use a safe and approved methed to elevate, handle, and daliver materials at slevation.

+ I pacsble, amange to use the bulling’s elevator when moving canstruction materials fo upper fIoors

« Condust 3 task hazard analyels to Identty potential hazards and detemming how to addrecs them o that the
1ask can be completed safely

State Wids Statistica: TS was nUTIDer 48 ot of 65 Work-eiated ftallties In Washingion State curing 2008, and was.
number 5 ouf of T consinuction-reiated fataities.
'.T.'o:.“"f"r e e 8 el o et i (h Pl f i Pkt o Socksrd e i caas o Ty,
ot
Mimlm'ﬁ-mzh:ﬂ\ ar Sty
e e pre-rat)

Piease help us IMprove FACE publications by tsking 3 f-minues survey 3 WA FACE survey com

‘SHARP-Ragearch for $ate Work Waeshington State Departmant of
Labor & Industries




FACE includes

chemical fatalities

California - Maintenance Worker Dies from
Methylene Chloride While Stripping a Baptismal
Font in a Church

Massachusetts Alert - Bathtub
Refinisher Dies from Exposure
to Methylene Chloride



Encouraging more “Digital Story” videos

You TUhe Q Browse  Movies = Upload ig H Signin
CDPH/FACE: Preventing falls in the solar industry
CAPublicHealth o Subscribe 90 videos ¥
The 25 Best Super Bowl
Commercials of All Time

by list25
1,694,318 views FEATURED

Miller Fall Protection
Basics of Fall

by MillerbySperian

23,495 views

. Ladder safety C.L.LM.B.
# ACADEMY Step and

by LouisvilleLadder
14,246 views

OSHA Fall Protection -
Reese Tips-Part| -

by ReeseWholesale
9,829 views

Installing a Fall

Wy Protection System
o by alliedbuildingprod
7,538 views

& Like ®  Addto Shae p = 5230 iu

LT NASA UPGRADES 2012

]
) : = | s i||n SOLAR STORM
Published on Apr 10, 2012 by CAPublicHealth “‘
. ' by SolarStormWarning
As the use of solar energy continues to grow in California and the U.S_, an SRR PP 304 366 views

increasing number of solar installation workers are exposed to fall hazards that
can cause injury or death. HOW | MADE A SOLAR

POP CAN FURNACE/

Show more

>

m

€ Internet | Protected Mode: On 3 v ®125%




MAKING AN IMPACT

Research - journal articles to share science findings

BUT...

v These are not written for end users

v Typically qualify findings

v Do not provide “how to” detail on interventions
v Findings scattered over different journals

NEED to combine findings and convert into
accessible, relevant, and practitioner-friendly
products
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ORIGINAL ARTICLE

Nail gun injuries in residential carpentry: lessons from
active injury surveillance

allowed definifion of a cohort of carpenters, their hours worked, defailed information on_the

Injury Preveniion 2003;9:20-24

Objective: To describe circumstances surrounding injuries involving nail guns among carpenters, cal-
culate injury rates, identify high risk groups and preventive measures

Methods and setting: Active injury surveillance was used to identify causes of injury among a large
cohort of union residential and drywall carpenters. Injured carpenters were inferviewed by experienced
journeymen; enumerafion of workers and hourworked were provided by the union. The combined dafa

RESFEARCH ART]

HesTER J. Lipscoue, PHD*
JanEs Norax'

DENNIS PATTERSON

DIMITRIOS MAKROZAHOPOULOS,

How Much Time Is Safety Worth?
A Comparison of Trigger Configurations
on Pneumatic Nail Guns in
Residential Framing

SYNOPSIS

Objective. Nail gun injuries are among the most common in wood frame
construction. Despite evidence that the majority of injuries from unintentional
£ i Lt \tciccar cachacic "

AMERICAN JOURNAL OF INDUSTRIAL MEDICINE 51:719-727 (20|

Prevention of Traumatic Nail Gun Injuries in
Apprentice Carpenters: Use of Population-Basec
Measures to Monitor Intervention Effectiveness

Hester J. Lipscomb,'"" James Nolan,? Dennis Patterson,? and John M. Dement'

Introduction Nail guns are responsible for a significant injury burden in residential
construction. Risk, based on hours of work, is particularly high among apprentice
carpenters due in part to more frequent exposure to tool use
Methods Nail gun injuries we
apprenticeship programs in the

aluated over 3
fidwest (2.3 mi

cars among carpenters enrolled in two
on residential work hours observed)

Joha D. Holmes, MChir, and Mi

Background: Aberdeen Royal Infir-
mary is a teaching hospital serving a
poepulation of over 500,000, A number of
nail gun injuries to the hand prompled a
review of our management of these in-
juries and a review of the literature.
These are deep penetrating injuries, of-
ten contaminated by particles of skin,
oil, paper or glue, or caused by nails that
are barbed.

n berdeen Roval Infirmary is o teach

_ The journal of TRAUMA® Injury, infection, and Critical Care

Nail Gun Injuries to the Hand

Keith Hussey, MB, ChE, David Knox, MB. ChE, Alex Lambah, MB, ChB, Alain P. Ci

“haela Da

MB, ChB

Methods: Fifty-five cases of nail gun
imjury to the hand were reviewed in a
retrospective study of injuries presenting
to the hospital between January 2000 and
June 2004,

Resulss: The population at risk is
almost entirely men and involved in the
consiruction industry. Twenty-five per-
cent of cases were found to have tendon,
merve or joint involvement at operation.

for RESULTS

r, MB, ChB,

MNone of the injories required anything
more than meticulous wound toilet.
Conclusions: To our knowledge, this
is the first large study to ci Iy docu-
ment the actual hand injuries caused by
nail guns. An analysis of our treatment pat-
terns suppests a low risk from surgical ex-
ploration with several potential benefits.
Key Words: Nail gun, Nailer, Hand,
Tendon, Nerve, Injury.
J Trawm. 200
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Nail Gun Safety

Guide for Construction Contractors

QSHA | [iOSH

\ | S ehaan




Dissemination to residential
construction industry

Emails to key stakeholders and
Industry publications

Web-posting, tweets, Quick-Takes,
Webinar with ASSE, Spanish version

NailGunSafety:

New website: http://www.nailgunfacts.org/
Developed by Hester Lipscomb and team

m @NIOSHConstruct

Did you know? Nail gun injuries
cause 37,000 emergency room
visits/yr. Protect yourself:
go.usa.gov/oulU #construction
#safety

Favorite Reply Delete

Retweeted by CIRSA MNews and 20 others

~HOTAERER M

Seguridad con las
pistolas de clavos

..................... as del sector

(2) osHA (£ B Mosw




safetycommunity.com

PROMOTING A SAFER, MORE PRODUCTIVE WORKPLACE. E Xa m p I e S

BE UIMSST | MOOERAFELIE: DENS TURCOT Main MyPage Mombors Events Groups Forum [ hJ Photos Videos Chat

ﬁWMwwwu'i et = of uptake

Nail Gun Safety Guide
Postad by Safstvpre08 on Septamber 29, 201 | at &15am
A Ve Sice

New NIOSH Publication - Nail Gun Safety: A Guide for Letal Waopo Threo (1 bave... Danny Gower & bamg sllcasd by ey~ MIONtaNa Contractors' Association Newsletter | September23, 2011

o —~ e -2Nn" addion that ha's having buft over hiz garage 0 he grabs the nall gun that's laying t

Construction Contractors 2011-202 EsteRe———- e
yaar s

they boost OSHA & NIOSH, in rezponss to this growmng safaty hazard have now pebiished 27

Blllthf Saaren: @ | fionizintencedto Comtracton”
IOUATE: 1 CREATE ) SUSCEED . Accordng to the COC webszar

supervisors to prevent
N | "The guidonce was deveioped In respanze £ 0 LRONMOS mation by Wndusry. =
Commezee for Conmruction Safeey and Heath (ACCSH) on the need to develop
and NIOSH worked together to make sure the guidance refiecss the mos cumer
known about nall gun Inpres, induding the pans of the hody mo= coften inured
It describes the common couses of naf gun injunes ond provides sx procsical ¢

WACCUEIL N CONTACT W APROPOS HRSS B CONDITIONS D'UTILISATION

ON | SALES | | GREEN | HOUSE PLANS |

by

fn Hot Topics: st Samicar[Passvs mouse [Sisesnoss Services: suitier Ty [eticars[oia

BuLoeR 201 | mwm-mnwmwy-nu.nm,
OSHA Offers New Nail-Gun Safety fovsiecdori ot Sband o
Guide Entar your smail address below to sign

. N up for cur amail nawsisttars.
Training and equipment knowledge are keys to preventing injuries.

.o G e s [} & | g | oress sontp

Every year, some 37,000 contraciors 3nd CONSUMETS £nd Up In ememency mOmE because of Mues. rwion n E ﬁ

caused by nal gurs. A recent siudy of apprentice carpenters fund et o oul of e were Injured w=on

Ling 3 nail Qun during their four years of training, one In Sy was Injured twice, and one I 10 was o Gun Safet
Injured ihree or more Imes. e wun Salety

Safety Alert: Nail Guns Quick Links

g of hose statistics, The Occupiational Safely and Hesiin Adminksiation [OSHA) and the National
Insitute for Oooupationsl Safsty and Hesin (NKGSH) Isst week ssUed 3 20-page nal gun safity quide LOGAL HOUSHS BATA MCA Newsletier
contraciors. B e

for consiruction
The Occupational Safety and Health Administration
and the National Institute for Occupational Safety and
Health have developed new guidance, Nail Gun Safety MCA Website
— A Guide for Construction Contractors. to help

The guite does not Include: new rRguIaions oI MaNLfC.FErs or jobsile supenvision. Instead, In the spint
of encouraging compianies fo prowkd 3 s3fe and healthfs warkplacs smrorment (3 they ars mandsted
0 o under the Cocupalional Safety and Heslth Act of 1970, the guice Wiscussas commen causes of nal
QU Injures. 3nd Oars practcal ieps I prevant them.

MCA Training Pag.

Gven It many expenenced CApENEns Nave M e NOUSIHG INQUETY OF WM ot of EUSiNess aurng
he recession, the guits anfves 2  ime when bulkders and framing coniraciors. might be reconsidering

o et i ki e vy e e constructn_:n emplqyers and workers prevent work- Calendar
related nail gun injuries. /MOA i

(CSHA concedss that ITs dfcult 10 quantify e DIEATn of nall gun Injunes Decause 3 certain percentage .“v*..—.v:_ Sep 27-28

goes regoriad. But using iferent i) stucles  fis measurss, e agency sctmstes A

Rental
YOUR RENTAL 1sconsm
NEWS RESOURCE gmﬁ“
Published by RENTAL MANAGEMENT nagazine forthe American Rertal Associatioa ; BUILDING SUPPLY

RMGroup NURaGEmeNT

SWPPP Administrator Certfication

Tigs Windovs e

ningpoveroch ot o 1
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Wisconsin Building Supply—the Badger State’s Leading Resource for New Home Builders,

SUBSCRIPTIONS UPCOMING EVENTS NEW ARA MEMBERS ARCHIVES CLASSIFIEDS MARKETING OPPORTUNITIES i i '_
[—  Remodeling and Commercial Building Projects. USING'Z ' ( ‘ 27 TOOLS
H HANDYMAN 'S TOOL TIPS
Stay Connected to Your Fleet Clear , B
with ClearSky™ Techﬂﬂ'ﬂgy@ FRIDAY, SEPTEMBER 23, 2011 SEARCH THIS BLOG
GO Nail Gun Safety Tips
. . . i . . POWER TOOL REVIEWS
Fr/eel nail gun safety guide Nail Gun Safety: A Guide for Construction
09/25/2011
$99 Contractors e
REGISTRATION The National Institute for Occupational Safety and Health (NIOSH) and the
Don't wait.. Occupational Safety and Health Administration (OSHA) have recently released "Nail W Building
limited time only! Gun Safety: A Guide for Construction Contractors.” Nail guns are widely used on The National Institute for Supply
cLicK HERE many construction jobs — especially in residential construction. While nail guns may Oocimpatiinal Safety snd Hasli nin | View my complete
7o REGISTER boost productivity, they also cause tens of thousands of painful injuries each year. (NIOSH) and Occupational Safety FROORMY | [ ofie
o, This new publication is intended to provide a resource for residential home builders
o " and Health Administration (OSHA)
== and construction contractors, subcontractors, supervisors and workers to prevent o s
these kinds of injuries. 1125;.1’::: no;‘?bgun ;’s“:n;”
i i . .
mes_1a o N - + BLOG ARCHIVE TRSURNE: BT
= & Al You can download “Nail Gun Safety: A Guide for Construction Contractors” as construction contractors, Nail Gun Safety
e e ot e N S
- OPEL challenges EPA'S i . % A
E15 rule publications office at 800-321-OSHA (6742). pravent nail gun injuries. ——
Nail Gun Safety: A Guide for
Nail Gun Safety: A Guide for Construction Contract
Construction Contractors outines il S o
types of triggers, describes key Highiights WES Customer.
terms, highights what is known it gy Wik i
about nail gun injuries, discusses Buiding Supply @ i s o BT
common causes of nail gun injuries -
and gives six practical steps > August (3)
you can take to prevent these > duly (1)
injuries: > June (4)

> May(3)



NORA Initiatives

NORA Construction Sector Council identified two
goal-related topics for special attention

1. Develop and Implement a “campaign” to reduce falls

2. Integrate safety and health into green construction
and green rating system

NORA committees help coordinate these initiatives



Work safely. Use the right equipment.
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Safety Pays. Falls Cost.

FALLS FROM LADDERS, SCAFFOLDS AND ROOFS CAN BE PREVENTED!

L UR)
LAY

® Occupational
Safety and Health
Administration

PLAN ahead to get the job done safely.
PROVIDE the right equipment.

TRAIN everyone to use the equipment safely.
www.osha.gov/stopfalls.gov
U Department of Labor 4 (g00) 321-OSHA (6742) » TTY 1-877-889-5627

1) Falls Prevention

Campaign

Most fatal injury hazard in
the construction industry

Target. Residential
contractors and workers

Focus on:

v Falls from ladders,
scaffolds and roofs
(top causes)



Construction Falls Prevention Campaign

iLAS CAIDAS DESDE ESCALERAS PUEDEN SER PREVENIDAS!

M Escoja la escalera correcta para el trabajo

M Mantenga tres puntos de contacto

IZT Asegure la escalera

o)

<) ¢ ponga la escalera s
) = en un lugar que
” no esté parejo =
/ ‘ h
Lr2-

? / \ PLANIFIQUE con anticipacién para hacer el trabajo de forma segura.
- BN PROPORCIONE ia escalera y equipo comectos.
ADIESTRE atodo el mundo a utilizar el equipo de forma segura.

M Siempre dé la cara a la escalera
-

National in scope

Launched on
Workers’ Memorial
Day 2012 by DOL
Secretary Hilda Solis

Two-year span

Materials informed by
focus group research

Focus on falls from
roofs, scaffolds,
ladders

stopconstructionfalls.com
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Main campaign website (National Construction Center)
http://www.stopconstructionfalls.com

M RSS Feed

“’;’5‘-‘ Custom SearcHEUCIG N

> Campaign to Prevent Falls in Construction

Safety Pays. Falls Cost. :

Falls are the #1 cause of work-related deaths in construction and a leading cause of injuries.
They can be prevented. Plan. Provide. Train.

About the Campaign

HOLL Training &
Other Resources

Click here to access Four Fact Sheets that reinforce
the video's message on the safe use of ladders

Click on the map above to access interactive maps
with detailed information about construction fatalities
in your area.

€ Internet | Protected Mode: On



OSHA Campaign Page

UNITED STATES T e

: DEPARTMENT OF LABOR A to Z Index | En espaiiol | Contact Us | FAQs | About OSHA
OSHA dSHA (oI Qe LG Newsletter [ RSS Feeds EPrint This Page B Text Size % Was this page helpful?
Occupational Safety & Health Administration =~ We Can Help What's New | Offices
Home Workers Regulations Enforcement Data & Statistics Training Publications Newsroom Small Business OSHA

m

PLAN. PROVIDE. TRAIN. en espaitol

Three simple steps to preventing falls.

‘ ... Educational Materials and Resources Training Media Resources Prevention Videos (v-Tools)

= Falls in Construction
= Floor Openings
= Fixed Scaffolds
= Bridge Deckin
= Reroofin
= Leading Edge Work

= Falls prevention. California Fatality
Assessment and Control Evaluation (FACE).

Campaign Partners

= National Institute for Occupational Safety and
Health (NIOSH)

= The National Occupational Research Agenda
(NORA)

ahead to get the job done safely.
Welcome to OSHA's Fall Prevention Campaign
FALLS ARE THE LEADING CAUSE OF DEATH IN CONSTRUCTION. In 2010, there PR,,,eﬁg,,, eE,,,pme,,,_

were 264 fall fatalities (255 falls to lower level) out of 774 total fatalities in construction.
These deaths are preventable.




http://www.cdc.gov/niosh/construction/stopfalls.html

NIOSH Campaign Page

CDC Home

CONSTRUCTION

NIOSH Program Portfolio:
Construction

NORA Construction
Research Agenda

NORA Construction Sector
Council

About the NIOSH Office of
Construction Safety and
Health

The National Construction
Center

P Campaign to Prevent
Falls in Construction

Calendar of Events

NIOSH Homepage
NIOSH A-Z

Workplace Safety &
Health Topics

Publications and
Products

Programs

NIOSH Directory of
Construction Resources

@ NIOSH

D Centers for Disease Control and Prevention 0 All CDC Topics
 CDC 24/7: Saving Lives. Protecting Pecple,™ |

MIOSH Home
NIOSH = NIOSH Directory of Construction Resources [l Email page link
EiRecommend - 170 |9 Tweet | 76 |5 Share @] Print page
. . . [&] Get email updates
Campaign to Prevent Falls in Construction Subscribe to RSS

This national campaign to prevent construction-worker falls {7 Listen to audio/Podcast

was launched on April 26, 2012. The Campaign encourages
everyone in the construction industry to work safely and use
the right equipment to reduce falls. Special emphasis and
activity will focus on residential construction contractors and
workers.

Contact Us:

Naticnal Institute for
Occupational Safety
and Health (NIOSH)
Centers for Disease
Control and
Prevention

= s00-cDC-INFO
(800-232-4636)

FACT - FALLS KILL!

Falls are the number one cause of construction-worker

fatalities, accounting for one-third of on-the-job injury TTY: (888) 232-6348
deaths in the industry.t To turn this problem around, we New Hours of
need to promote the use of fall prevention practices by Operation
contractors and construction workers. On this Page E:;”Efpm ET/Monday-
= Campaign Messages Closed Holidays
« Links Contact CDC-INFO

The Campaign to Prevent Falls in Construction grew out of
multi-stakeholder discussions under the NIOSH National = Materials
Dccupational Research Agenda (NORA) program. The NORA . Additional Materials
Construction Sector Council, 3 government-labor-

management partnership, conceived the Campaign to reduce

falls from roofs, ladders, and scaffolds.

Campaign Messages

The Campaign uses a variety of strategies to reach key construction audiences with three main
messages:

1. Contractors and workers can plan together, before every job, to work safely at heights.

2. Contractors must provide the right equipment for working at heights, and workers need to

use that equipment.

m

- w2 e o ooaal

@ /" Trusted sites | Protected Mode: Off

Ny e _________——————



So far....

« >300,000 people “touched” via OSHA regional and area office
outreach and training sessions

« 39 organizations have joined the campaign

« Key organizations: ABC, AGC, NAHB, Labor and Government -
working together on this effort

« Campaign won a Public Relations Society of America award:
2012 Thoth Award in the Research and Evaluation Category

Facebook page www.facebook.com/pages/Stop-Construction-Falls/215070198597124

Campaign posters and fact sheets http://www.osha.gov/stopfalls/

NIOSH Science blog about campaign http://blogs.cdc.gov/niosh-science-blog/



http://www.facebook.com/pages/Stop-Construction-Falls/215070198597124
http://www.facebook.com/pages/Stop-Construction-Falls/215070198597124
http://www.facebook.com/pages/Stop-Construction-Falls/215070198597124
http://www.facebook.com/pages/Stop-Construction-Falls/215070198597124
http://www.facebook.com/pages/Stop-Construction-Falls/215070198597124
http://www.osha.gov/stopfalls/
http://www.osha.gov/stopfalls/
http://blogs.cdc.gov/niosh-science-blog/
http://blogs.cdc.gov/niosh-science-blog/
http://blogs.cdc.gov/niosh-science-blog/
http://blogs.cdc.gov/niosh-science-blog/
http://blogs.cdc.gov/niosh-science-blog/
http://blogs.cdc.gov/niosh-science-blog/

Campaign Re-launch:
Workers Memorial Day 2013

Strategy: Going Local

Partner with several state and
local groups to reach contractors
at the local level

Evaluate efforts to learn what
works best

To get involved
In the Campaign:

falls@cpwr.com




2) Integrate Safety & Health

INto Green Construction

» GREEN building is on the increase
» Rating systems (e.g. LEED) are driving best practices

> How do SAFETY and SUSTAINABILITY relate?

Target: Safety and Health community
US Green Building Council (USGBC)
Architects and Designers
Owners

LEED = Leadership in Energy and Environmental Design



__——
ISSUES -

= How safe is green construction? areen + sare = {(Gren'
N

= How do rating systems address e
safety & health?

OPPORTUNITIES =~
= Can we promote worker safety and ( tD
health as a fundamental dimension N reventn tough b

of true sustainability?

= Can we encourage Prevention
through Design (PtD)?



Common to assume that green building projects
are inherently safer for workers.....

EXAMPLE: “Attention to environmental issues during

construction leads to a safer and healthier work site”
Los Alamos National Lab Sustainable Design Guide, p64

.....and common to overlook safety and health

EXAMPLE: “There currently is a in sustainable design
practice when it comes to worker safety and health... Tremendous
focus is placed on materials, energy and the environment, but

designers typically give little, if any, consideration to the safety
and health of the people who install the green features or build

the projects”
John Gambatese, “Don’t Leave Safety Out of Sustainability” ENR Editorial, 11/18/2009




Disconnect between Green and Safety?

/) daily

Have you seen our interviews in High Definiton?

City Center Las Vegas: 6 LEED Gold
certifications

David Basulto Hotels and Restaurants | City Center, Daniel Libeskind, KPF
Las Vegas. LEED. Norman Foster. Pelli Clarke Pelli Architects. Rafael Vinoly Architects
Rockwell Group. USA

NEWS A&E OPINION SPORTS BUSINESS GUIDES BLOGS

History Fighting UNLV Sports Elvis NASCAR Gaming Ralston Showcase Today

)5 COMMENTS = PRINT g E-MAIL [5SHARE
IWORKER SAFETY:

After 6 die, OSHA finds violations

Summer sweep by federal, state agencies uncovered dozens of
serious problems

a:‘. ~ ;

TEMB i N ﬂ\mPY-RA ORS LOCAL 12

TRONINORKZRS 455/

—— - ——————

IMPORTANT: No indication that environmental certifications
were connected to poor safety record on this project

Wake-up call
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Known to be human carcinogens

First Listed in the First Anrseal Repart on Carcinagens (1980)
Carcinogenicity
Coal tars and coal tar pit-::]'les are known to be human CATCINOgens based

on sufficient evidence of carcinogenicity in humans. Numerous studies,
mostly case reports, have found that occupational exposure to coal tars
or coal-tar pitches (coal-tar distillates) is associated with skin cancer,
including scrotal cancer, workers in these studies have included patent-
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Thinking Green? Consider Coal Tar Pitch

By Joe Mellott
Coal tar remains a desired and strong source of technology within the roofing
industry, as innovative coal tar products significantly reduce associated health

hazards and environmental impact.

Coal tar remains a desired and strong source of technology within the roofing industry, as innovative
coal tar products significantly reduce associated health hazards and environmental impact. To help you
better understand the role that coal tar continues to play in the commercial roofing market, this article
will explore:

= The history of coal tar
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NIOSH Perspectives

Sustainability

Sustainability = broader term than green.
Encompasses social equity ...
including occupational safety and health [ —

Social
Environmental
Economic

“As green and sustainable practices become more common in the
U.S, there is an opportunity to promote worker safety and health
as a fundamental dimension of true sustainability.

A sustainable product, process or technology should not only
protect the environment and the consumer but also the worker.
Green jobs must be safe jobs”

NIOSH Science Blog: Going Green: Safe and Healthy Jobs, 1/4/2010
http://blogs.cdc.gov/niosh-science-blog/2010/01/green-2/
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CO-BENEFITS (World Health Organization}

(http://www.who.int/hia/green_economy/hgebrief _occ.pdf)

Co-henefits to health of climate change mitigation
OCCUPATIONAL HEALTH

Key messages

e Health and safety at work are among the fundamental
pillars of decent work'; these are also essential for a green
economy. Those values must therefore be given high

Transition to a green economy has the potential to reduce
many aspects of workers’ exposures to workplace hazards diseases, bronchial obstruction, asthma and other
and pollution risks. But “green jobs" are not automatically respiratory conditions).®

or necessarily decent, safe or healthy unless clear palicies, Greener, more energy-efficient building and transport
programmes and actions support social sustainability in a infrastructure also can produce co-henefits for workers”
given workplace, enterprise, and sector.#? health. For example, low-energy office buildings and
workplaces that offer good daylighting and natural

Potential health gains for workers in a green economy ventilation can often improve workers' productivity as well
as their health. Prioritizing public transport systems ang
promotion of non-motorized transport (cycling, walking,
etc.) contribute to commuters’ health by improving road
environmental pollution as result of green technologies safety and providing more opportunities for  physical
ity of the work environment, exercise, which is especially important for sedentary

Conversely, certain measures that improve the work workers. Organized workplace transport plans and
enwronrnent such as encapsulation, automatization, and incentives may further enhance these dimensions of health
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® Occupational health and environmental protection
measures can be mutually reinforcing. The reduction of




Activities: Outreach

and Awareness

Dr. Howard met with President of
the USGBC in 2011 to kick off
efforts

Regular NIOSH/USGBC meetings
and briefings since then

Outreach to the Safety & Health
community

ACCSH

AFL-CIO BCTD

AIHA Roundtables 2010 - 2012

ASSE - Planning 2013 Key Issue
Roundtable

Green....and SAFE

NIOSH and USGBC discussion sessf I
ur ﬁ"’fﬂ’ 2t . 4 A e

Christine Branche

g Deputy Director, NIOSH  Director, NIOSH
S Office of Construction  Office of Construction
: Safety and Health

Integrating Safety and Health
into Green Construction
Rating Systems

Matt Gillen, MS, CIH'; Brian Kleiner, PhD?; and Mike Behm, PhD?

Integrating Safety and Health into
Green Building Rating Systems:

NORA-developed “Enhanced” Credit
Examples

Matt Gillen

1. Situation
Deputy Director, 2. Actions
NIOSH Office of Construction Safety and Health 3. Results
4. Lessons
=
Learned

e oy AIHCE June 21, 2012

Green Buildings and the [yt D
Bl Industrial Hygienist m-’ rm




Activities: “Credit by Credit” review of

2009 LEED Construction Credits.

Positive: likely activities, if coupled with additional safety design and
planning measures, could REDUCE construction (C) and maintenance (M)

worker exposures and risks. - 7 credits

Negative: likely activities, if NOT coupled with additional safety design
and planning measures, could INCREASE C & M worker exposures and

risks.  (+1 both positive and negative) =211 credits

Neutral: While safety hazards cannot be ruled out, the likely activities
appear less likely to either increase or reduce C & M worker exposures and

risks, regardless of safety design and planning measures. -2 38 credits



Activities: develop safety-enhanced credits

Six LEED 2009 credits (2 positive + 4 negative) were selected to explore
how additional language might be added to address safety & health

Credit Potential | Key OSH issue
Sustainable Sites 7.2 Negative | Injury: Falls
Vegetative and Cool roofs
Indoor Env. Quality 8.1 Negative | Injury: Falls
Skylights and atria
Indoor Env. Quality 3.1 Positive Health: Dust, chemicals

Construction IEQ

Indoor Env. Quality 4.1 Positive Health: chemicals
Low-Emitting adhesives

Materials and Resources 1.1 | Negative | Injury & Health: Falls, cave in,
Maintain existing walls, floors, roof hazardous materials

Materials and Resources 2 Negative | MSD & Injury: Strains, punctures
Divert 50% of waste from disposal

FOCUS ON DESIGN INTERVENTIONS




Importance of Design

Research Example: 42% of 224 construction fatalities
Included some link to design (US 1990-2003). genm, 2005]

Practice Example: Australian use of CHAIR

Construction Hazard Assessment Implication Review

Integrates 3 Safety Design reviews

Project Phase

Begin
Concept

\ !
CHAIR - 3

Design

1

|

] v
CHAIR - 1 :

1

1

]

1

Review of Review of
Concept Design Detailed Design

Commence
Construction

CHAIR 1: General
CHAIR 2: Construction
CHAIR 3: Maintenance and Repair

"CHAIR

SAFETY IN DESIGN TOOL

N DESIGN Tt ¢ f ¢
£NOHSC m 2;3
- : I.sdkiivkli'

Behm, M. [2005] Linking Construction Fatalities to the Design for Construction Safety Concept Safety Science 43 (2005) 589-611




Addressing energy and environmental performance at the
DESIGN stage is key to Green Building

Eliminating hazards by DESIGN is also first for the
“Hierarchy of Controls”

Designer End user
Reduce Major Risk Reduce Residual Risk

: Provide Use
Inherently Safe Safeguarding and information,

Design Measures engineering warnings,

Administrative
controls instructions Procedures

Order of Preference and Effectiveness from high to low -

ISO 12100 Safety of machinery —General principles for design —Risk assessment and risk reduction 2010-11-01



Design example

LEED Daylight Credit: Skylights
and atria reduce energy needs and
enhance occupant well-being.

Safety issue: Fall exposures to
construction and maintenance
workers who install and clean them.

A Hispanic Maintenance Worker Dies after Falling
Through a Skylight

California Case Report: 07CADOT

Summary

A 3%-year-old Hispanic maintenance worker died from injuries received after a fall through a skylight.
The victim was using a broom to clean the debris off the skylight. As the victim was applying pressure
to the broom, the broom handle broke. The victim lost his balance and fell through the skylight cover

25 Fall-through-Skylight Fatalities/year
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Example 1: Heat Istam(d Reduction Credit 7.2
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Vegetative Roof

Wind has blown soil and vegetation off 46" floor green roof.
Eight inch high parapet with no fall protection.
Workers must “be careful”. Photo: Mike Behm
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Safety-enhanced credits Example 1

ORIGINAL (Excerpt)

Sustainable Sites Credit 7.2 Heat Island Effect —Roof
OPTION 2

Install a vegetated roof that covers at least 50% of the roof
area.

Develop and implement a safe roof plan to prevent falls and
other vegetative roof installation and maintenance hazards.



highef than those for occugarlt_s...bijt they get no benefit

from duct sealing.

J Using plastic to seal and protect duct work from contamination at
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Add language on use
of source reduction
and control measures
as preferred option

Measures that “control
at the source” reduce
exposures for both
construction workers...
and ductwork.

Figure 1. Grinder in use with the control in place.



Safety-enhanced credits Example 2

ORIGINAL (Excerpt)
IEQ 3.1: Construction Indoor Air Quality Management Plan — During
Construction

m  During construction, use source reduction and control methods to minimize
contaminant generation. Restrict all cutting, drilling, grinding, sanding, or
disturbance of materials to tools equipped with either local exhaust ventilation
or wet suppression controls.

m During construction, meet or exceed the recommended control measures of
the SMACNA IAQ 008-2008 Guidelines for Occupied Buildings Under
Construction

m Protect stored on-site and installed absorptive materials from moisture
damage

m [f permanently installed air handlers are used during construction, use
filtration media with minimum MERV of 8 at each return air grill as
determined by ASHRAE 52.2-1999 . Replace all filtration media immediately

prior to occupancy. NOTE: SMACNA IAQ 008 does mention source control...
but as one of several choices versus a required approach



Evaluating green practice risks

NIOSH VIEW: “Sustainable practices and green technologies,
products and processes need to be evaluated for worker safety
and health just like any other new job, product or practice.”

NIOSH Science Blog: Going Green: Safe and Healthy Jobs, 1/4/2010

RISK = HAZARD X EXPOSURE

Construction context for risk evaluation

Conventional construction already involves risks....
and already requires precautions to manage and control risks....

So how are green projects different?



HoWw do green practices create rsk?

GREEN
CONSTRUCTION...

recycling the wood forms

For this task,

CONVENTIONAL STRUCK BY
CONSTRUCTION... hazards and
not recycling exposures

the wood forms are identical

LEED Gold Project, Washington, DC
Photo: Matt Gillen
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Three helpful questions for evaluating
green technologies/practices:

1. Do they introduce NEW or

different hazards compared to

conventional approaches?

If yes, then assess both the hazard and

eEXPOSUres.

>

Use design, then safe procedures to
prevent or control.

Integrate these new precautions into the
green practice.

EXAMPLE
Photovoltaic Panels:

New type of hazard
because electrical
energy source cannot
be switched off unlike
other electrical
installations.



2. Do they involve KNOWN hazards? EXAMPLE:

If yes, assess the exposures and
compare to conventional practice

Increased exposures

» Use design, then safe procedures to reduce exposures
» Integrate safer designs and precautions into green

practice

SOLAR PANELS: LIFT THEM SAFELY
Equivalent exposures

» Consider reducing further
» Integrate known precautions
into green practice.

Lower exposures

» Recognize value as “Co-Benefit”
» Integrate precautions into green practice.

Photovoltaic Panels:

Increased exposure to
known fall hazards
from ladders and
roofs because
installation

and maintenance
involve new work at
height.

SECate

San Francisco Chronicle
‘Subscrive 1 the weekend Chronice

[EZED © sroate O Web Search by Yanoo! | Advanced Sesrch
[P cotcrteinnment  Foud  Living  Tiavel  Colunms B




3. Arethe practices NEW to
these employer and worker
communities?

When familiar = more likely that existing
work procedures already incorporate S&H
precautions.

» Check to insure current precautions are
adequate. Improve if needed.

If novel = lack of familiarity makes it less
likely that trades and groups are aware of
S&H precautions.

» Communicate and train; highlight and
Integrate precautions into green practice

EXAMPLE:
Photovoltaic panels:

Most electrical
Installation work is
done inside the
building. Electrical
contractors may be
less familiar with
extensive roof work.
They need training on
fall protection and use
of harnesses and other
equipment.



Green Construction Risks:
Contributing Factors

» Some green practices and technologies are “NEW”
—>Established safe practices less likely.

» Tendency to assume that green is safer
-> Architects, Engineers, and Green Professionals
less likely to request a review of hazards & exposures.

» Still uncommon for S&H staff to be included in the design
and planning process

- OSH input/precautions not provided early in process.

Lag time for recognizing hazards and exposures
Lag time for development and routine use of precautions



LEED does include some “CO-BENEFITS” for
worker health and well-being

Building Occupants 1 EED 2006 &
Major LEED focus BREFVAIJ
Largest worker group — lowest risk A = _\/ A \/

Custodial CONSTRUC H@\u

=MAJOR RENOVATIONS

Minor LEED focus
Smaller worker group — medium risk

Construction/Maintenance s e s e o i\

Minor LEED focus
Smaller worker group - highest risk potential

Focus for NIOSH Office of Construction Safety and Health



For Building Occupants

Well-being — variety of credits
addressing better lighting, views and
daylight, thermal comfort, bike
facilities

Building Air Quality

'm

Health — Enhanced indoor air quality:
commissioning, low-emitting paints
and coatings, adhesives and sealants, g
flooring systems, composite wood |
products, furniture, ceiling and wall
systems, and indoor chemicals.




LEED Existing Buildings:
Operations and Maintenance Credits

For Custodial workers

Health

Prerequisite: Green Cleaning Policy
“To reduce levels of chemical, biological and particulate contaminants that can
compromise air quality, human health, building finishes, building systems, and the
environment”.....Develop guidelines addressing the safe handling and storage of
cleaning chemicals used in the building, including a plan for managing hazardous
spills or mishandling incidents”

Credit: Green Cleaning —Products and Materials
“At least 30% of total annual purchases must meet...Green Seal GS-37 or others.
[Note: these limit toxics, carcinogens, mutagens, reproductive toxins,
asthmagens]

Credit: Green Cleaning —Equipment
“To reduce chemical, biological and particulate contaminants from powered
cleaning equipment....“Powered equipment is ergonomically designed to minimize
vibration, noise and user fatigue.”



For Construction/Maintenance workers

Health and Well-Being

Credit: Low emitting materials
“To reduce the quantity of indoor air contaminants that are odorous, irritating,
and/or harmful to the comfort and well-being of INSTALLERS and occupants.”
(See also LEED 4.2, 4.3, 4.4)

Credit: Construction Indoor Air Quality Management Plan —

During Construction
“To reduce IAQ problems resulting from construction or renovation and promote
the comfort and well being of CONSTRUCTION WORKERS and building

occupants.”



Big Picture

Type of HEALTH & SAFETY ERGONOMICS
OUTCOME === | WELL-BEING
. MSD
Type of lliness Ty Musculoskeletal
WORKER Disorder
Building Major focus via Not addressed Pilot Credits
Occupant IEQ credits
Custodial Minor focus Not addressed Minor focus
Worker
Operations, Minor focus Not addressed Not addressed
Maintenance
(O&M), and

Construction
Worker




LEED Gaps and Limitations

- Safety (injury) not addressed NOTE:
Important for construction/maintenance Effectiveness of
_ IEQ credits and
- Scant mention of need for S&H air quality
planning & precautions testing

o requirements is
- IEQ Credit limitations €———————— an active topic

- Only 7 of the total of 110 points for 2009 for AIHA Green
LEED have the primary intent of limiting Building
hazardous chemicals within the built Working Group

environment.

It is possible to attain LEED PLATINUM
without earning any of these credits.

See Wargo et al. [2011] LEED Certification: Where Energy Efficiency Collides with Human
Health hitp://www.ehhi.org/reports/leed/ for additional discussion on IAQ credit limitations and
pesticides, smoking, and toxics.



http://www.ehhi.org/reports/leed/
http://www.ehhi.org/reports/leed/
http://www.ehhi.org/reports/leed/

3

0
LEED Updating — possible S&H Co-benefits

from new draft credits?

= Material Ingredient reporting

Avoidance of
PBT Source
PBT Source

Chemicals of Concern
Reduction: Mercury
Reduction: Lead, Cadmium, Copper

—urniture anc

Medical Furnishings

New credits to further improve I1AQ

LEED Building Design & Construction, 4" Public Comment draft

PBT= Persistent Bioaccumulative Toxic LEED v4 due

out in 2013



Reference Guide materials

LEED Credits:

Short (1/2 to several pages)
Focus =2>“What to do”

LEED Reference Guide:
Longer (multiple pages)
Focus =2 “How to do it”

A “user guide” containing relevant technical information such as:
definitions, benefits and issues to consider, approaches to achieve
credits, examples, calculations, documentation, operations and
maintenance considerations, and resources.

Safety and health content for the Reference guide was developed for the
six safety enhanced credits described above.


http://www.amazon.com/Reference-Building-Construction-Edition-updated/dp/1932444335/ref=sr_1_1?ie=UTF8&qid=1351109761&sr=8-1&keywords=leed+reference+guide

Reference Guide content example
Credit 7.2: REFERENCE GUIDE

1. Benefits and Issues to Consider

Vegetated roofs present fall hazards to construction workers building the roof;
landscaping workers installing the vegetation; and landscaping or maintenance
workers providing periodic care for vegetated roofs.

4) Implementation
Elements of a Safe Roof Plan
1. Structural Integrity.

2. Fall prevention / protection. (5 options described)
3. Safe access. (2 options described)
4. Unique building hazards. (Glare, heat stress, toxics, & electrical hazards)

7) Documentation Guidance

Include description of safe roof plan design features and document
implementation. Describe provisions for safe maintenance of vegetative roofs
over the Building Life Cycle.



Four Strategies for integrating safety and

health into Green Building

1) “Life Cycle Safety”

Green building Is oriented
towards “Life Cycle” thinking

Design ¢ e,

4

Construction and Maintenance workers play key
roles in the built environment “Life Cycle”.




EXAMPLE:

Servicing rooftop
HVAC equipment

Fall exposures
“Error trap” for workers

Design issues?

=g

No access
No power
No equipment setback from edge -
No'fall protection

]
‘7\ Photo: Matt Gillen

HVAC= Heating, Ventilation, and Air Conditioning



Life Cycle Safety Benefits

Appeals to Facility Owners

v Improved safety & health for
O&M workers
v More cost-effective O&M.

v Lower renovation costs.

v Example: if have permanent fall
protection, do not need to pay to
Install and remove temporary fall
protection.

Aligns with efforts to improve
facility operational efficiency
over the long term.

Total cost of ownership

Design and construction
- typically 5 to 10%

Operation and maintenance
- as much as 80%  [NRc]

“‘Reduced Operating Costs”
cited as top (77%) reason for

client interest in green design.
[McGraw Hill]

NRC. [1998] Stewardship of Federal Facilities: A Proactive
Strategy for Managing the Nation’s Public Assets.
Washington, D.C.: National Academy Press.

McGraw Hill. [2012] Construction Industry Workforce
shortages: Role of Certification, Training, and Green jobs in
Filling the Gaps. SmartMarket Report



2) Target Falls from Roofs

Rationale:

A. Falls - leading killer of construction workers
» Falls from roofs - leading source of construction falls.

B. Several relevant LEED credits
> Daylighting (skylights)
> Heat Island reduction (vegetative and reflective roofs)

> Energy production (rooftop solar and wind
Installations)

C. Good safety issue to start with: risks are easy to
grasp



Rationale cont.

D. Fall hazards are amenable to prevention by
DESIGN and PLANNING interventions to
Improve access and fall protection.

» Parapets Various solutions
» Guardralls are on the market

» Folding guardrails

» Fall-restraint systems

» Fall-arrest systems

» Equipment location setback approaches



Rationale cont.

E. Green roofs involve a variety of Life cycle steps:
from inspection to maintenance to replacement.
Some examples:

Vegetated roofs:

“Some vegetated roofs are actual gardens and require significant plant
care; others have grasses and other plants that require no maintenance or
irrigation. All types of vegetated roofs require semi-annual inspection”

(LEED Reference Guide p 122)

Reflective (cool) roofs:

“Materials with high reflectivity must be cleaned to maintain their heat
iIsland reduction properties. These surfaces should be cleaned at least
every 2 years to maintain good reflectance.

(LEED Reference Guide, p125)



Rationale cont.

F. Trend - Increasing use of roofs

» Recreational amenity for occupants
» Popularity of Green roofs
» Location for Photovoltaic (PV) solar panels

» Access for maintenance of high efficiency HVAC
equipment and communications equipment.

Planning to develop a “Safe Roof Design Guide”
to describe roof-related Life Cycle safety issues and
design and planning options.



3) Integrated Project Planning and Design
- Opportunity for PtD “Safety Design Review”

LEED (4% public comment draft)

Intent: Maximize opportunities for integrated, cost-effective
adoption of green design and construction strategies, emphasizing
human health as a fundamental evaluative criterion for building
design, construction, and operational strategies....

Credit calls for Integrated Project team and design charette

Lists 27 different professionals to consider ....

but occupational safety and health not mentioned.



4): Increase use of “Source Reduction”
and “Source Control” : -

- LEED already includes health focus.

- Source reduction is at the top of the
environmental hierarchy.

- Existing credits/prerequisites could

benefit construction and O&M workers.

» Construction Activity Pollution Prevention
» Construction IAQ Management Plan

- Double benefit

» Reduces both construction worker exposures
and the contaminant levels available for public wy
exposure or building contamination.




Summing Up:

NIOSH VISION: Get S&H recognized as a fundamental
dimension of true sustainability

= Support dialogue - “Making Green Jobs Safe” workshop
= NORA evaluation and outreach activities

= Engaging USGBC - pilot credits and reference guide
materials, awareness materials

= Support for research

= Targeting green jobs for FACE investigations



Comprehensive SCSH Rating System

SUSTAINABLE CONSTRUCTION

SAFETY & HEALTH

lifecycle.

University

Contact Us Support

Help us build worker well-being into sustainable design & construction

Sustainability, Safety, and Health

Welcome to the SCSH rating system
The Sustainable Construction Safety and Health (SCSH) rating

systemn evaluates construction worker safety and health on
construction projects. SCSH enables a project team to plan and
assess safety and health performance throughout a project’s

By working together, owners/developers, designers, constructors,

and other project team members can positively impact construction
worker safety and health......
sustainability as well! Read more...

Developed by Sathy Rajendran and
John Gambatese at Oregon State

which improves project

ASSESS A
PROJECT

Use the online calculator

REQUEST AN
AUDIT

Certify your project

SCSH
OVERVIEW

CASE STUDIES

CALCULATOR
TUTORIAL

SCSH
ROUNDTABLE

http://sustainablesafetyandhealth.org/

LEAVE A NOTE
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Research: New publications

Safe design of skyrise greenery
in Singapore

Michael Behm
Occupational Safety Program, East Carolina Universily, Greenville,
North Carolina, USA, and

Poh Choon Hock
CUGE Research, Centre for Urban Greenery and Ecology, Singapore, Singapore

Abstract

Purpose - Singapore is transforming from a “garden city” to a “city-in-agarden”. Designing for
safety is recognized by researchers and some governments as a best practice in facilitating eventual
warker mﬁah wn:hm the built em‘unm'ne'nt The purpose of undmhhng this research was to understand
and o
Desig
absery
Findi
princi . sgs . .
found Safety Risk Quantification for High Performance
Tl - - - "
gres) Sustainable Building Construction
Keyw
Papes Katherine S. Dewlaney, S.M.ASCE"; Matthew R. Hallowell, AM.ASCE?; and Bermard R. Fortunato nme

Abstract: A recent study found that Leadership in Energy and Environmental Design (LEED) certified buildings have a recordable injury
rate that is 9% higher than taditional, non-LEED buildings. A follow-up study showed that there are distinct aspects of the design elements
and means and methods of construction used to achieve LEED certification that have negative impacts on worker safety. The research
deseribed in this paper builds on previous knowledge by quantifying the percent increase in base-level safety risk resulting from the design

AMERICAN JOURNAL OF INDUSTRIAL MEDICINE

Are Green Building Features Safe for
Preventive Maintenance Workers?
Examining the Evidence

Mohamed Shamun Omar, sco,” Margaret M. Quinn, sc,
Bryan Buchholz, rhp, and Ken Geiser, php

Background Many newly constructed green buildings (GB) are certified using the
United States Green Building Council (USGBC) Leadership in Energy and Environ-
mental Design (LEED) rating system for new construction and major renovation which
focuses on architectural and mechanical design to conserve energy, reduce environ-
mental harm, and enhance indoor quality for occupants. This study evaluated the pre-
ventive maintenance {PM) worker occupational safety and health (OSH) risks related
to the degien of GB

Results
rial with
tems in

| EED Credits

How They Affect
KEY W Construction Worker Safety

environn By John Gambatese and Nicholas Tymvios

workers - number of bulldings certifled by the forts on a project to eliminate contaminants within
Green Building Council's (USGBC's) ~ the HVAC system and improve indoor air quality.
ership in Energy and Environmental The intent s to reduce the project’s energy and en —
(LEED) rating system continues to grow.  vironmental impacts
‘According to USGBC (2010), more than 34600  Asthe number of LEED-certified projects grows,
LEED- certified and -registered construction proj-  there has been increasing awareness and concern
ects have occurred as of August 2010. An increasing  about the potential effect that green features have
umber of federal state and on occupational safety and health (OSH). Com-

gies and
conducied wit) Technjcal Note
18 years of ex
methods of co
environments.

24% increase Safe Design Suggestions for Vegetated Roofs

in eye strain W

Wastewater leq Michael Behm'

awareness, ang

Sociery of Civ

CE Databasq apstract: Rooft p vegetation is b ing i ing| y popular because of its environmental benefits and its ability to eam green-building
Author keyw certification credits. With the ption of one i I guideline, there is little mention of worker safety and health in vegetated-roof

codes and literature. Observations and field investigations of 19 vegetated roofs in the United States revealed unsafe access for workers and
equipment, a lack of fall-protection measures, and other site-specific hazards. Design for safety strategies and the integration of life-cycle
safety thinking with green-building credits systems are the preferred methods to reduce risk to workers on vegetated roofs. Design suggestions
have been developed to add to the body of knowledge. The findings complement several National Institute for Occupational Safety and Health
(NIOSH) construction and prevention through design (PtD) goals and are congruent with NIOSH’s Safe Green Jobs initiative. Organizations
that install and maintain vegetated roofs can utilize the findings to understand hazards, take precautions, and incorporate safety into their bids.
DOI: 10.1061/(ASCE)C0.1943-7862.0000500. © 2012 American Society of Civil Engineers.
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Get Involved....

v Have a “Green” or “Sustainability” program?
> Embed safety and health into it.

v Building or renovating?

> Get involved in “Integrated Project Planning” so that S&H is
considered at the design stage. Ensure that a “Safety Design
Review” is done to consider “Life Cycle Safety”.

v Have green features?

> Share information about good experiences (“Co-benefits”) or any
problems.

v Member of USGBC?
> use your influence to address S&H.

v Got ideas? Or like to pilot new ideas?
—> contact us to pilot test new credit and guidance ideas



Thanks!

Matt Gillen 202.245.0651 Mqillen@cdc.gov
NIOSH Office of Construction Safety and Health
395 E St SW, Washington, DC 20201

Thanks also to:
Christine Branche, Director,

NIOSH Office of Construction Safety and Health

Brian Kleiner and Mike Behm, NORA Green Construction Co-Chairs
NORA Green Construction Coordinating Committee members

http://www.cdc.gov/niosh/topics/construction/
Follow NIOSH Construction at www.twitter.com/NIOSHConstruct
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