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Presenter
Presentation Notes
Thanks Duane.  Greetings.  I am the coordinator for the NIOSH Prevention through Design, or PtD, program.  Thank you for inviting me to speak on COVID-19 controls.

mailto:JBach@cdc.gov
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DISCLAIMER: The findings and conclusions 
in this report are those of the author and do 
not necessarily represent the official position 

of the National Institute for Occupational 
Safety and Health, Centers for Disease 

Control and Prevention. 
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Presenter
Presentation Notes
As Duane said, if I show or say anything wrong, or that conflicts with official guidance, it is my fault, not NIOSH!
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A Webinar on “Engineering Controls” … 

• By “Engineering Controls” many of us think of PASSIVE controls
that work on their own without human intervention.

• “Administrative” and “PPE” controls require consistent, effective,
and very ACTIVE performance by humans.

• If passive methods actually control the hazard, great!

• But what if they don’t?
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Presenter
Presentation Notes
When most of us think of “Engineering Controls” we are wanting hazard controls that work without the worker having to do anything – they are PASSIVE.  That’s the ideal.

On the other hand, “Administrative” and “PPE” controls definitely require a lot of human work – they’re ACTIVE.

What if PASSIVE controls aren’t enough?



DESIGN priority is SOURCE control 

offoctivo 

Loon 
,effective 

Hierarchy of Controls 
___j Physically r&move, 

I tne hazard 

I Replace 
--i the hazard 

__J Isolate people 
-i from the hazard 

· __ I Change the way 
--i people work 

_] Protect the worker with 
I Personal Protective Equipment 

~ 
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Presenter
Presentation Notes
Following the NIOSH Hierarchy of Controls, we need to design a business system that removes the SOURCE of the hazard as first priority.



   

 

   
   

   

DESIGN priority is SOURCE control 

• We prefer to eliminate the hazard SOURCE to protect workers

But the source here IS the worker! 

• Therefore many actively managed controls are needed to reach
the top of the Hierarchy of Controls … organized teamwork

• DESIGN must consider the entire Hierarchy of Controls
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Presenter
Presentation Notes
Though we always try to protect workers from the hazard SOURCE, in this case the worker IS the source!  

I think of it as a medical hazard in many non-medical workplaces.

There is a lot that we must do.



1: Applying the hierarchy of controls 

for COVID-19 (adapted from NIOSHJ 
Most effective 

Least effective 

Applying the hierarchy of controls for COVID-19 

(not applicable) 

ventilation, 
physical barriers 

work from home, stagger 
schedules, hand hyg iene 

~ 
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American Institute of Architects (AIA) “Reopening 
America: Strategies for Safer Buildings” May 28, 2020 

We use 
ALL 
levels 

NEEDED: A collaborative, multi-discipline team with an 
organized PROCESS to DESIGN your pandemic business system 
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Presenter
Presentation Notes
The American Institute of Architects adapted the NIOSH Hierarchy for COVID prevention, and as we all know, we need to take actions from the TOP of the HIERARCHY to the BOTTOM.

Engineering Controls DO have a role, as we will see, but we need a pretty organized PROCESS to design and maintain the many components of an effective business system for COVID control.
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PtD Design Safety Review (DSR) PROCESS 
Operations Decommissio 

BusConciness  epts
Concepts Design Build 

Ope&rations 
Mainten& ance

Maintenance 

Dencommission 
& & 

RecyRcleecycle 

DSR Team Meetings 

1. Collaborative, Multi-Discipline <=8 ?
(Key worker/labor, OSH/Medic, Ops/Maint,
Designer, Mgt, Finance, HR, Communication)

2. Hazard ID
3. Risk Assessment and Ranking
4. Alternatives Assessment

(Design-Out, Reduce, Control, Protect)
5. Change Plans, Contract Provisions,

& Purchasing Specs
6. Provide Guidance for Remaining Hazards
7. Document All (hazard tracking table)

Lessons Learned 
• Experience
• Expertise
• Different views

7 

Presenter
Presentation Notes
I’m an advocate for PREVENTION THROUGH DESIGN, or PtD, and PtD does HAVE such an organized PROCESS.

It involves getting key individuals on a Design Safety Review, or DSR, team from multiple disciplines – such as those listed under element 1.

The key tasks of this team are to Identify Hazards, Analyze Hazards, and devise Alternatives for CONTROL.

However, one of the biggest advantages may be gaining “buy-in” from workers, labor, maintenance, etcetera – since they are part of the solution and they can “sell” it back on the floor.  Be sure to choose well-respected team players.
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Risk and Alternatives Assessment 

1. 
Hazard ID 

2.
Hazard Analysis 

3. 
HAZARD TRACKING LIST 

Risk Hazard Cause Design 
Process 
element 
affected 

Impact on 
Project 
Objectives 

Risk 
Manager 

Agreed 
Response to 
Risk 

Expected 
Resulting 
Risk 

HIGH Falls from 
roof while 
cleaning or 
maintaining 
skylights 

Roof pitch 
or 
weather 
conditions 

(whatever 
makes sense 

for your 
design 

methods) 

Cost, Schedule 
Slippage 

Designer, 
Const. Mgr, 
Constructor 

Fixed exterior 
ladder. 
Tie-off points 
for work 
performed on 
roof. 

LOW 

HIGH Harm from 
chemicals 

Exposure 
to 
chemicals 

Investigative, 
Construction 

Cost, Schedule 
Slippage 

Designer, 
Const. Mgr, 
Constructor 

Add HTRW 
CEGS to 
Design 
Specificatio 

LOW 
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Presenter
Presentation Notes
Risk Assessment and Alternatives Assessment is what the DSR team is all about.

And here is an example of how your team can use tools like simple tables to organize their work in: 

1. Hazard Identification; 2. Hazard Analysis; and 3. Alternatives Assessment.  

The END RESULT is a series of recommendations to management … that LOWER the risks to acceptable levels. 

[the example is for the process in general and is not COVID specific]
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Checklists in Design Safety Reviews 
• Do NOT start your first DSR

team meeting with “let’s
brainstorm!”

• Instead, get your DSR team
reviewing checklists of common
problems for your project type

• Brainstorming will follow

9 

Readiness Checklist 
For Coronavirus Disease 2019 (COVI D-19) 
Use this checklist (for non-healthcare employers) as a guide to resuming business 
operations as safely and healthy as possible for you, your employees, and the public. Some 
items may need to be ongoing, so regularly revisit the checklist while COVID-19 cases 
exist. Only comple1e those i1ems tha1 apply to your business. See 1he Resources section for 
links and QR codes to web resources. 

1. Prevent and reduce transmission among employees 
Monitor federal, state, and local public health communications about C0VID-19. 

Item Completed Ongoing Not 
Started 

Ensure workers have access to current information. i n i 
Check local public health information [SJ and the CDC COVID-19 i n i website [1) daily, or as needed depending on local conditions. 

Reinforce how employees can protect themselves and others from C0VID-19 by 
communicating the following: 

Item Completed Ongoing Not 
Started 

If you have symptoms (6), notify your supervisor and i i n stay home. 

If you are sick, follow CDC-recommended steps (7), and 

Not 
Applicable 

i 

i 

Not 
Applic;ible 

i 

[from CDC Resuming Business Toolkit] 

Presenter
Presentation Notes
Though Brainstorming is important, start with CHECKLIST reviews instead, and the brainstorming will naturally follow.

There are MANY sources for COVID-related checklists …



  

 

Sources for great “Checklist” material 
• NIOSH www.cdc.gov/niosh/emres/2019_ncov.html
• CDC www.cdc.gov/coronavirus/2019-ncov/community/ 

www.cdc.gov/coronavirus/2019-ncov/community/worker-safety-support/index.html 

Other: 
• A HAI 

www.aiha.org/public-resources/consumer-resources/coronavirus_outbreak_resources 
• NIEHS https://tools.niehs.nih.gov/wetp/covid19worker/
• AIA www.aia.org/resources/6299247-reopening-america-strategies-for-safer-bui
• ASHRAE www.ashrae.org/covid19
• And more …
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Presenter
Presentation Notes
Here are some key sources to choose from for your team’s checklists.

You no doubt know of more.

http://www.cdc.gov/niosh/emres/2019_ncov.html
http://www.cdc.gov/coronavirus/2019-ncov/community/
http://www.cdc.gov/coronavirus/2019-ncov/community/worker-safety-support/index.html
http://www.aiha.org/public-resources/consumer-resources/coronavirus_outbreak_resources
https://tools.niehs.nih.gov/wetp/covid19worker/
https://www.aia.org/resources/6299247-reopening-america-strategies-for-safer-bui
https://www.ashrae.org/covid19
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This is the PtD Design Process 

ANSI/ASSP Z590.3 

Prevention 
through 
Design 

GENERAL 
A Design Safety 
Review PROCESS for 
any business and any 
hazard 

CONCISE 
17 pages 
Helpful appendices 

VALUABLE 
“System Safety Light” 
How to DO it 
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Presenter
Presentation Notes
What I’ve just described is the organized PROCESS of Prevention through Design … 

there is plenty more help in the concise ANSI/ASSP Z590.3 Consensus Standard titled, you guessed it, Prevention through Design.
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Engineer’s thoughts worth considering … 

• Interesting webinar by Allen & Shariff (free sign-up)
https://www.allenshariff.com/general-contracting-feature-
project-services/mechanical-design-to-fight-illness/ 

• Interesting paper by Steve Taylor (active in ASHRAE)
https://taylorengineers.com/taylor-engineering-covid-19-
whitepaper 

for example … 

SEE Disclaimer 
Not NIOSH Guidance 12 

Presenter
Presentation Notes
I’ve pointed you to the PtD PROCESS as a method to successfully manage a mix of COVID solutions for your workplace.

But I DID say that I would speak on Engineering Controls …

I found these two sources on Engineering Controls VERY interesting, and I want to share one more slide from Steve Taylor’s paper ...

https://www.allenshariff.com/general-contracting-feature-project-services/mechanical-design-to-fight-illness/
https://taylorengineers.com/taylor-engineering-covid-19-whitepaper


in 
Mitigat ion 

Energy/ 
Meas.ure First Cos.t Impact Environmental 

COVID-19 

Transmission 
Im pact 

Effectivene55 in 
Mit igation 

Energy/ 
Measure First Cost Impact Environmental 

COVI D-19 

Tran5mi5sion 
Impact 

Maintain socia l dista ncing $$$ 
Install portable Ht.1-'A air cle11 ner in $$ ~ workstations 

(note 1) 

Froquently wash hand< 

Increase venti lation rates, DOAS 

"' 
$$$$ c;.c;.c;. 

systems 

Frequently d isinfect common a re.a $ and restroom surfaces 

Increase zone ventilation rates, VAV 

"' 
$ c;. c;. c;. systems 

Conduct ni eetings via computer 
video, not in pers.on 

$$ Work from home as often as possible 
(note 2) 

Increase AHU outdoor air rates, VAY 

"' 
$ c;. c;. c;. 

systems 

Operate ventilation sys.tems 24/7 

"' 
$ c;. c;. c;. c;. 

Install UV C in air handlers -J $$$ i;. 
Require employees with symptoms or 
d iagnosed to stay home 

Add humidification, control to 40%R H " $$$ i;. i;. i;. 
Implement flexible paid sick leave $$$ 
policies so sick employees stay home (note 3) 

Notes: 

1. Cost of social distancing wou ld be indirect in management of employee schedu ling to 
minimize dens ity. 

Require masks be worn at all times 
irx:toors in areas where more than one $ 

2 Cost increc1se is for remote office s.etup and pos.sible product ivity reduction. 
3. Paid sick leave may already be required in Californ ia. 

person a m gat her 4. Energy use is usually reduced v..rhen systems are recom missioned and substant ially reduced if 

Reduce office workstation density and ..... $$$$$ install plexiglass guards 

Gu idel ine 36 control sequences are imolemented . 

Require and pay for employees to be $$ regularly tested 

Install fever warning system thermal ..... $$ imaging equipment at public entries 

Convert n,stroom fixtures, doors, and 

tt1r toilet seats to be automatic and $$$$ 
touch-free 

Install upper-room UV-C in restrooms tt $$$ " Install upper-room UV--C in public tt $$$ " waiting rooms 

Install portable HEPA ai r d eaner in 

* $ e levators 

Upgrade to MERV 13 filters * $ " Deactivate occupied-standby 1 $ " Reset demand-controlled ventilation 1 $ " setpoint to 800 ppm 

Recommission HVAC systems, update 
,. ,. 

1 $$ i-i... 
control sequences (note 4) 

Disable zonal fa ns such as ceifing fans 
where not essential for thermal 1 
comfort 
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Efficacy chart from Taylor Engineering … 
MOST 

effective 

ACTIVE, managed, 
SOURCE controls 

(plus workplace 
re-configure) 

PASSIVE 
Engineering Controls: 

“No Touch” 
Upper Room UVGI 

Portable HEPA 
MERV 13 

Reset Demand-Controlled 
Recommission HVAC’s 

Disable some zonal fans 

LEAST 
effective 

Maintain a MIX of ACTIVE source 
controls and PASSIVE cleaning and 
dilution controls. 

AVOID A FALSE SENSE OF SECURITY 
for any overly-simplistic choice. 

SEE Disclaimer Not 
NIOSH Guidance 

Presenter
Presentation Notes
Taylor Engineering has proposed a prioritized list of COVID-19 interventions, from the most effective to the least effective.
At the top of the list, the focus is on SOURCE control, with ACTIVE MANAGEMENT required.
This reinforces the need to manage a MIX of solutions – and to AVOID A FALSE SENSE OF SECURITY for any overly-simplistic choice.  
I’ve recommended a PtD TEAM approach for maximum effectiveness and maximum buy-in.

Finally, there ARE many Engineering Controls in the upper part of the list …

Architects have cool ideas for reconfiguring work-spaces and for changing to “no-touch” controls.
Many of our HVAC systems can already handle changing to MERV 13 or 14 air filters.
UVGI lighting may find some of its best application as upper room systems for restrooms and public waiting areas.
Portable HEPA air-cleaners may find some of their best uses in elevators.
Demand-Controlled ventilation settings should be adjusted for greater airflow.
Many portable fans and some ceiling fans should not be used since they literally “blow away” the social distancing that prevents droplet spreading.
And this is the IDEAL time to re-commission your HVAC systems to make sure they are working well and maintained properly.  Many are NOT.

In closing let me just say …
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   Thank You … and may your PPE be cool 

www.dezeen.com/2020/04/28/face-shield-joe-doucet-coronavirus/ SEE Disclaimer  
Definitely  not NIOSH 

Guidance 

Presenter
Presentation Notes
THANK YOU!

And may your PPE be Cool …

http://www.dezeen.com/2020/04/28/face-shield-joe-doucet-coronavirus/



