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Housekeeping
Today’s webinar is being hosted by CPWR

It will be recorded and automatically shared via follow-up email.

The recording and slides will also be posted on cpwr.com/webinars.

Attendees are automatically muted! Please submit questions via chat or Q&A.

Spanish audio is available via simultaneous interpretation
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Interpretación simultánea

1. En los controles del seminario web, haga clic en Interpretación
2. Haga clic en el idioma que desee escuchar.
3. (Opcional) Para escuchar solo el idioma interpretado, haga clic en Silenciar audio original.
Nota: Hay que unirse al audio del seminario web a través de audio o VoIP de la computadora. No podrá 
escuchar la interpretación de idiomas si utiliza las funciones de audio de teléfono llamada directa o recibir 
llamada.

WINDOWS - MAC (Navegador web/Browser)

ANDROID - iOS (Aplicación móvil/Mobile App)

1. En los controles del seminario web, toque los puntos suspensivos
2. Toque Interpretación de idiomas.
3. Toque el idioma que desee escuchar.
4. (Opcional) Toque el botón de alternancia Silenciar audio original.
5. Haga clic en Finalizado.
Nota: No podrá escuchar la interpretación de idiomas si utiliza las funciones de audio de teléfono llamada 
directa o recibir llamada.

https://support.zoom.com/hc/en/article?id=zm_kb&sysparm_article=KB0060564
https://support.zoom.com/hc/es/article?id=zm_kb&sysparm_article=KB0061688
https://support.zoom.com/hc/es/article?id=zm_kb&sysparm_article=KB0061688
https://support.zoom.com/hc/en/article?id=zm_kb&sysparm_article=KB0060564
https://support.zoom.com/hc/en/article?id=zm_kb&sysparm_article=KB0060564
https://support.zoom.com/hc/es/article?id=zm_kb&sysparm_article=KB0061688
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Today’s Panelists
Brian Rizzo
Acting Director, Directorate of 
Construction
Occupational Safety and Health 
Administration (OSHA)

Donald Peterson, PhD
Director, Division of Safety Research
National Institute for Occupational 
Safety & Health (NIOSH)

Bob Moser, PE, CSP
Senior Director, Safety Engineering
Jacobs

Ian Umstead, MS, CSP, CHST,
Safety Manager
DPR Construction

Chris Trahan Cain, CIH
Executive Director
CPWR–The Center for Construction 
Research and Training (CPWR)



OSHA.GOV

http://www.osha.gov/


OSHA.GOV

Certificate of Participation

https://www.osha.gov/stop-falls-stand-down


OSHA.GOV

Web Resources

https://www.osha.gov/construction

https://www.osha.gov/stop-falls

https://www.osha.gov/stop-falls-stand-down

https://www.cdc.gov/niosh/construction/falls-prevention-campaign/index.html

https://stopconstructionfalls.com/home/

https://www.cdc.gov/nora/

https://www.constructionsafetyweek.com/

https://www.osha.gov/stop-falls-stand-down
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Prevention through 
Design
(PtD)

ASK THE EXPERT WEBINAR – Tuesday, May 5, 2026
Images from NIOSH or Microsoft Stock unless otherwise noted

Donald R. Peterson, PhD, MS, FAIMBE
Director, Division of Safety Research
Acting Associate Director for Construction Safety and Health
biu7@cdc.gov 

mailto:biu7@cdc.gov


Number and Rates of Fatalities by Major Industry, 2024
Approximately 12+ million Construction Workers in the U.S.

Source: US Bureau of Labor Statistics 



Why         ?
“Anticipating and DESIGNING OUT hazards in 
tools, equipment, processes, materials, structures, 
and the organization of work is the most effective 
way to prevent occupational injuries, illnesses, and 
fatalities.”
  
John Howard, M.D.
Director, National Institute for Occupational Safety and Health 

Centers for Disease Control and Prevention
“Error Trap” for workers
• No access
• No power
• No equipment setback from edge
• No fall protection



The NIOSH PtD framework is a process in which 
Architects, Designers, Owners, and Contractors 
explicitly consider the safety of construction workers 
and post-construction maintenance workers during the 
design phase of the project, and “design out” risks and 
hazards across all stages of a project’s lifecycle.

What is         ?



Mission of         
Design out hazards and minimize risks associated with:

Work Methods

Processes

Equipment

Products and 
New TechnologiesFacilities

Asphalt paving machine

Drone



Moving Upstream

Business 
Concepts Design Build

Operations
and

Maintenance

Decommission
and

Recycle

RetrofitPtD

Address Hazards Upstream in the process

Move worker protection from an afterthought to a 
forethought in process, product, and facility design



Motivation

Image from www.cdc.gov/niosh/topics/hierarchy

A Way of Thinking  Avoid the “Must Trust”

Control
WHERE?

Control
  WHEN?

Control
  HOW?

Source
(Hazard)

Planning
(Design)

PASSIVE
(Inherent)

Receiver
(Worker)

Operation
(PPE)

Active
(“Must 
Trust”)

BUSINESS 
VALUE

BEST

• Seek more passive controls at every level
o Less actions to take means less mistakes to make!



https://www.safecalc.org

https://www.osha.gov/safetypays

https://cdc.gov/niosh/docs/wp-
solutions/2015-198/pdfs/2015-198.pdf

Return on Investment

https://www.safecalc.org/
https://www.osha.gov/safetypays
https://cdc.gov/niosh/docs/wp-solutions/2015-198/pdfs/2015-198.pdf
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Resources
CPWR

https://www.cpwr.com/research/prevention-through-design-resources/ 

NIOSH

https://www.cdc.gov/niosh/ptd/about/index.html



https://www.osha.gov/construction/other-resources

OSHA

https://www.assp.org/standards/standards-topics/prevention-
through-design-z590-3

ANSI / ASSP Z590.3 PtD Standard

Resources

https://www.assp.org/standards/standards-topics/prevention-through-design-z590-3
https://www.assp.org/standards/standards-topics/prevention-through-design-z590-3
https://www.assp.org/standards/standards-topics/prevention-through-design-z590-3
https://www.assp.org/standards/standards-topics/prevention-through-design-z590-3
https://www.assp.org/standards/standards-topics/prevention-through-design-z590-3
https://www.assp.org/standards/standards-topics/prevention-through-design-z590-3
https://www.assp.org/standards/standards-topics/prevention-through-design-z590-3
https://www.assp.org/standards/standards-topics/prevention-through-design-z590-3
https://www.assp.org/standards/standards-topics/prevention-through-design-z590-3
https://www.assp.org/standards/standards-topics/prevention-through-design-z590-3
https://www.assp.org/standards/standards-topics/prevention-through-design-z590-3


• No immediate financial incentive for Architects and 
Engineers

• Lack of regulatory requirement of Architects and 
Engineers

• Lack of recognizable duty of Architects and Engineers
• Reluctance to change the standard contracts to 

enable the adoption of PtD
• Lack of knowledge and training about PtD among 

Architects, Engineers, and Owners
• Resistance from Architects, Engineers, and Owners to 

adopt PtD

Key Challenges

Preconstruction Activities

J. Timmerman, VP of Env and Workplace Safety, Allegheny County Airport Authority, NIOSH NORA Construction Council Meeting Presentation, November 2022



• Understand there are gaps between building code and OSHA
• Educate design teams and architects (CEU credits)
• Add contract language about PtD techniques to be used
• Educate owners on importance of having contractual PtD review meetings
• Encourage architects to participate in formal “design-for-safety” reviews with 

contractors and other stakeholders at regular intervals throughout the design of the 
project

from AIA Document A201 – General Conditions of the Contract for Construction

How to Improve?

J. Timmerman, VP of Env and Workplace Safety, Allegheny County Airport Authority, NIOSH NORA Construction Council Meeting Presentation, November 2022



https://amcoe.org/event/constructionworkshop/

Role of PtD in the 
Digitization of Construction



https://www.cdc.gov/niosh/ptd/awards/

PtD Award

Award Nominations Due 
June 1, 2026



Prevention through Design



(pronounced ‘five in design’) provides a consistent approach and a common language to the 
management of HSE risks in the design process, across our global operations, by applying five 
behaviors which create sustainable design excellence.

• It combines emerging global best practice.

• With guidance from academic research, the United Nations, the World Health Organization and the 
International Labor Organization, 

• Into a practical, behavioral based, HSE in design risk management process.

The five behaviors are below:

De5ign



Enables the identification of both:

• Hazards and Opportunities to improve 
the design and

• Knowledge gaps that may require SME 
involvement.

Practical guidance on what Health, Safety 
and Environment in Design actually means. 

Demonstrating to our Clients how Jacobs 
are Challenging the Accepted.

Practical Guidance



Guidance

HAZID = Hazard Identification
PHA = Process Hazard Analysis
HAZOP = Hazard and Operability Study
LOPA = Layer of Protection Analysis



De5ign Hazard Wheel

- Collates de5ign ethos into one graphic.

- Technical tool.

- Promotes a wider understanding of the impact 
of design decision

- Use when reviewing drawings and models and 
during project team or Client meetings to 
discuss potential, whole asset lifecycle, HSE in 
Design hazards.

Practical Application of de5ign



100%

Academic Research: Design Hazard Identification

Matthew R. Hallowell, Daniel Hansen, Measuring and improving designer hazard recognition skill: Critical competency to enable
prevention through design, Safety Science, Volume 82, 2016, Pages 254-263.

75%

29%
16%

 Out of 100% of design hazards in the study.

 Only 75% of design hazards were identifiable by designers.

 Designers could only recognise 38% of those design hazards.

 Hazard recognition skills decrease by 55% for designers with no 
construction experience.

 Is 16% the volume of design hazards that designers can identify? 

 Think about the impact of the unidentified 84% of design hazards - on 
people and the environment.

 Can designers do better than this? 

84%

16%

27

https://www.sciencedirect.com/science/article/abs/pii/S0925753515002349
https://www.sciencedirect.com/science/article/abs/pii/S0925753515002349
https://www.sciencedirect.com/science/article/abs/pii/S0925753515002349
https://www.sciencedirect.com/science/article/abs/pii/S0925753515002349
https://www.sciencedirect.com/science/article/abs/pii/S0925753515002349


Published Paper



Modular Safety in Design - Example Project

Steven Callaghan, Jacobs VP Construction
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PtD Example Opportunities
• Process

• Minimize the amount of hazardous material by reducing it to smaller quantities
• Use hazardous material under less hazardous conditions (such as processing 

under less severe temperature and pressure conditions)
• Piping

• Use pipe minimum piping diameter and proper Cv in regulators for inert gasses
• Modular pipe racks/supports

• Electrical
• Use min cal. design (energy) for arc flash

• HVAC
• Good ventilation for cryogenic inerts
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Stair Towers
• Modular Stair Towers 

• Off-Site Construction - Safer
• Schedule Stairs to arrive on site early to forego the 

need for scaffolded assemblies

• Place Windows in Stair Tower
• Once building is enclosed, stairs can be very dark until 

lighting is installed (temp lighting is less even)
• Being able to see outside may have other safety 

advantages

• Combine Safety in Design to entire Envelope



• Parapets
• Preferred over rails and tie-offs
• Design for 42” (everywhere)
• Allow for slopes required for drainage

• Flat Roof
• Preferred for both construction and future 

maintenance operations
• If possible, bring HVAC gear inside and limit 

equipment on the roof

• Curved Roofs
• Aesthetically pleasing but problematic
• Provide integrated large scale gutters

Roof Design



• Elevated Slabs

• Most Common Approach in US Market
• Metal Decking
• Rebar, Studs
• Poured Concrete
• Shoring

• Alternative Approach: Precast Concrete 
• Appropriate for specific building typologies
• Common usage in European Construction Industry
• Modularized

Structural Floor Slabs



• Design Aesthetics
• Ideation to consider construction 

methods

• Traditional Approaches
• Insulated Metal Panel (IMP)
• Curtain Wall 
• Typically Stick-Built

• Modularization/Panelization
• Floor to floor
• Limit work at building boundary
• Faster close-in time = safer site

Cladding Strategies



Thank You
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Benefits
▸ Identifying Hazards and potential mitigations in design phase before procurement 

and/or construction starts 

▸ Potential to alter design in order to provide safer work during and post construction for 
the constructor and the end user.

▸ Input stop points into model or schedule to emphasize safety in certain phases of work

▸ Identifying costs and quantities for safety related materials

▸ Visual Planning (pre-construction and during construction)
• Handed a drawing/photo of what the final outcome should look like.
• Can help plan for fall protection plans, Logistics plans, or other safety related tasks prior to 

starting work.

▸ 4D Modeling (To show safety in the modeling process)



Prevention Through Design Lifecycle



Timeline

EHS/VDC/OPS/
Pre-con

Owner/ Arch./ GC/ All 
trade partners 

Project is Awarded

30% Design
Determine Pre-fab applicability

Review Checklists, Preliminary Haz Analysis 

60% Design
Design Safety Checklists, Develop 
Process Planning, HRA Planning, 

Model Safety Review

90% Design
Safety Constructability Review, 

Model Safety Review

Owner/Arch./GC/Key 
Trade partners

Owner/ Arch./ GC/ 
Key Trade Partners EHS/VDC/OPS/Pre-con

Pre-Construction
Take off’s

Construction
Logistics & Visual Planning

HRA Tagging

Most bang for the buck 
with PTD (SD’s & DD’s)



CPWR & NIOSH Resources

NIOSH Prevention through Design Toolkit for the Construction 
Industry

CPWR Prevention through Design (PtD) Resources

https://www.cdc.gov/niosh/docs/2024-124/default.html
https://www.cdc.gov/niosh/docs/2024-124/default.html
https://www.cpwr.com/research/prevention-through-design-resources/


PTD Applications
▸Designer Checklists 

▸Design Safety Review /     
HAZOP / HAZID

▸Model Safety Review / 
Constructability Safety Review

▸PTD Lessons Learned (Design 
Risk Register)

▸DAC-Safety

▸Logistics Planning

▸Visual Planning

▸HRA Tagging/Planning

▸Safety Material Take Offs



Designer Checklists 

▸Checklists to be used by architects/engineers. These would 
identify certain aspects/components of construction and provide 
safer design considerations that should be thought about when 
designing the product. 



Design Safety Review

▸Spreadsheet/checklist to be used as a pump primer during 
the planning phase to help identify situations where design 
could or should be considered. A place where thoughts and 
recommendations can be brainstormed. (Specific to project)          

Can be completed in conjunction with SSSP/EHS Risk Assessment Meeting



HAZOP / HAZID

▸ Hazard Operability Study / Hazard ID is used to Identify areas of safety concern within and 
around the project. The HAZID will identify and evaluate risk-reducing measures that have 
already been included in the design to reduce the probability of occurrence and/or the impact 
of an incident as well as recommend any additional mitigation deemed necessary by the team, 
along with identifying areas which will require a more in-depth review. This is conducted 
utilizing 2D and/or conceptual drawings. 



Model Safety Review / Constructability Safety Review 

▸Once we have drawings/models in hand. 
Collaborative group efforts to fly the 
model to “virtually walk the job” to 
identify potential risks for the 
constructor and end user. Then develop 
a plan, mitigation strategy, and design 
recommendations for the Architect / 
Engineer / Ops team.  



PTD Lessons Learned (Design Risk Register) 

▸List of design changes that have been made on previous 
model safety / constructability safety reviews.

▸Register to be used on future projects for design considerations



Logistics Planning

▸Use PTD principles for visual logistics planning. 
This can make it easier for owners and project 
team members to understand certain phases of 
work, how to maneuver around the project, and 
risks applicable site logistics. Allow us to 
foreshadow risks prior to construction about  
challenges that we may face over the course of 
construction. 



Visual Planning

▸Utilize 4d modeling to implement or 
design fall protection plans, erection 
plans, trench and excavation situations, or 
other general HRA’s. We can model 
mitigation strategies, perform take offs, 
identify best practices and/or ideal 
products/materials to use for a given 
situation. Aid in earlier procurement and 
more accurate costs. 



Safety Material Take Offs

▸More accurate estimates of how much certain safety materials will 
cost, and at what point of the project those costs may hit the job.

▸Model the protective system in place, for exact quantities.

▸Example:
• Exterior perimeter: 435’
• Type of Fall Protection: Slab Grabbers and 2x4’s

• Slab Grabbers: 55 (Unit Cost: $100.00ea)
• 2x4’s: 1305’ (82 - 2x4x16’) (Unit Cost: $10.00)
• Total cost of fall protection system (Material Only) = $6320.00



Revit Families (Fall Protection)



Test Project



Test Project



Problem Solving/Engineering for Safer Work



Problem Solving/Engineering for Safer Work
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Upcoming Webinar: Top Three Things to Know 
About Working on Roofs

Top Three Things To Know 
About Working on Roofs

Date: Friday, May 8th

Time: 1pm EST

Register and submit questions here

Join roofing safety experts to learn about key training priorities for 
workers who work on roofs. Panelists will provide an overview of 
information on falls from and through roofs, describe the 
recommended breadth of fall prevention training, and then focus on 
three top training priorities. Attendees will also have the opportunity to 
ask technical questions about roofing safety and training. English-to-
Spanish interpretation will be available.

Panelists:
• Chris Trahan Cain, CIH, Executive Director, CPWR
• Brian A. Rizzo, Acting Director, Directorate of Construction, OSHA 
• Donald Peterson, PhD, Director, Division of Safety Research; NIOSH
• Joel Gonzalez, Trust Fund Field Director, Roofers & Waterproofers 

Research and Education Joint Trust Fund 
• Matt Wittenborn, Instructor, Roofers & Waterproofers Research and 

Education Joint Trust Fund Live

https://us06web.zoom.us/webinar/register/WN_YhbnycjrRV2mOWAlkJNv1A#/registration
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