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INTRODUCTION Innovation Campus, Rapid City, SD

research parks

MG&E il LLE
Innovation =N
Center,

Madison, WI

South Dakota School of Mines

University
Research Park
Madison, WI

“One Of Ten Technology Incubators
Changing The World.”

-Forbes Magazine
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WORKPLACE SAFETY

agenda

I. REMOVING THE HAZARD
ENGINEERED CONTROLS
ADMINISTRATIVE CONTROLS
SAFE WORK PRACTICES

PPE
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WORKPLACE SAFETY

“hierarchy of controls”

VE

MOST EFFECTI

VE

LEAST EFFECTI
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Staying Home / Phased Return

HVAC and Ventilation

Social Distancing

Hand Washing

Masks

The Center of Disease Control (CDC) statement:
The virus that causes COVID-19 is thought to

. These droplets can land in the mouths or
noses of people who are nearby or possibly be inhaled
into the lungs.


https://www.osha.gov/Publications/OSHA3990.pdf

REMOVING
THE HAZARD




REMOVING THE HAZARD

Over 65 years of age
e Underlying medical conditions
e Higher risk household members

e High (healthcare, public safety, some labs)
Medium (schools, retail, hospitality)
¢ LOw (remote workers, office, manufacturing)

Sports
Entertainment
Conference centers
Religion
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REMOVING THE HAZARD

o Alternate Days in the Office
e M-W-F one week, T-TH the next
e M-T-W one week, TH-F the next
e 10-4 Cycle
e 2-week cycle, work at office 4 days, work
from home during next 10 days

e Create shifts - morning and afternoon

24/7 Operations
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Every organization must
consider the appropriate
quantity and worker selection
to bring back into the work
environment as well as the
pace at which to do so.



ENGINEERED
CONTROLS



ENGINEERED CONTROLS

HVAC

Optimal low-power,

high-efficiency fan with
high-efficiency motor and 2
variable-speed drive Ir‘:,_';%:j:rﬁaf i

Optirnally sized coils

Large bank
of MERV 13 or
better filters

static-regainducting

Economizer
damper g

Qutside air

Low-leakage J
dampers
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%, | Variable-air-volume [VAV)

diffuser or low-pressure-drop

VAV box and high-induction diffuser

= Return air K :
Relief air from plenum '
or ducted return
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ASHRAE leadership has approved the

following two statements regarding

transmission of SARS-CoV-2 and the

operation of HYAC systems during the
OVID-19 pandemic.

Transmission of SARS-CoV-2 through the air
is sufficiently likely that airborne exposure
to the virus should be controlled.

Ventilation and filiration provided by
heating, ventilating, and air-conditioning
systems can reduce the airborne
concentration of SARS-CoV-2 and thus the
risk of fransmission through the air.



ENGINEERED CONTROLS

increased ventilation

Optimal low-power,
high-efficiency fan with
high-efficiency motor and

variable-speed drive Large low-pressure

¢ : ) round/foval
Optimally sized coils static-{egain ducting

Large bank =l &
of MERV 13 or

better filters

STRATEGIES:

Econommizer

Commission existing systems

N Intfroduce higher percentage of outside air

Increase ventilation

= Return air
Relief air from plenum
or ducted return

?mahle-air-vulume {"'ufm-f}
diffuser or low-pressure-drop
VAV box and high-induction diffuser
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ENGINEERED CONTROLS

premium filtration

Optimal low-power,
high-efficiency fan with
high-efficiency motor and
variable-speed drive

of MERV 13 or
better filters

Economizer
damper g

Qutside air

Low-leakage J
dampers

Return air

from plenum ;:3\.‘
\

or ducted return

Relief air
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Large low-pressure
round/feval
static-regain ducting

_temperature control

Variable-airvolume (VAY)
diffuser or low-pressure-drop
VAV box and high-induction diffuser

Average Diameter (in microns)
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0.01 I T I
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Filter Efficiency

Source Data: Camfil Farr




ENGINEERED CONTROL

HVAC humidity control

Decraasa n bar width indicates decrease in effect
QPTIMUK ZOMNE

BACTERIA

VIRUSES

FLIMGI

MITES

STRATEGIES:
45% to 60% optimum for viruses

RESPIRATORY
IMFECTIOMS®

ALLERGIC RHIMITIS
AND ASTHMA

CHEMICAL
INTERACTIONS

DZ0ONE
PRODLUCTION

Human comfort and health
zone is 30% to 60%

“Ingulficlent data ] 10 20 30 40 S50 60 WO 80 60 400
abaove 50% rh RELATIVE HUMIDITY, %

Fig. 1 Optimum Humidity Range for Human
Comfort and Health
(Adapted from Sterling et al. 1985)

YR STRANG

design synchronicity




ENGINEERED CONTROL

UVGI disinfection

STRATEGIES:
Disinfects air passing through duct
Line of sight dependent

When placed in ductwork, should not impact
on lab experiments
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ENGINEERED CONTROL

bi-polar ionization

FILTER || 1oy - )

9 o -+

STRATEGIES: rC

| +]
Retrofit to existing mechanical system BPI
Neutralizes pollutants within work area

Not line-of-sight dependent

Polluted Air lon Neutralization
Entering Duct of Pollutants
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ENGINEERED CONTROL

HVAC Ilab environments

EGRESS AIRLOCK
CAN MANAGE SMALL
INCOMING/OUTGOING ITEMS

EACH 3AG SUITE INCLUDES AHR,
PROCEDURE, SHOWER/CHANGE,
STORAGE, & AIRLOCK

- T

ABSL-3 & 3JAG NECROPSY
PROXIMITY. COULD SHARE TISSUE

CLEAN CORRIDOR

RECEIVING

DOCK
CLEAN CORRIDOR

DIAGNOSTIC NECROPSY HERE...
CANNOT DIRECTLY SHARE TISSUE
DIGESTOR WITH VIVARIUM, BUT
SHARES PROCESSING/STORAGE AREAS

BSL-3AG
HOLDING SUITES (2)

L1 e — —mnll

DIRTY CORRIDOR

BSL-3AG
HOLDING SUITES (2)

DIGESTERS, AUTOCLAVES

EACH ABSL-3 SUITE INCLUDES AHR

CLEAN CORRIDOR

]

& AIRLOCK

NON-CONTAINMENT RECEVING FOR
ABSL-2. AIRLOCK TO PROCESS
ANIMALS /MATERIALS INTO
CONTAINMENT

EACH ABSL-2 SUITE INCLUDES
AHR & ALCOVE

CONTAINMENT CHANGE SUITES
COMBINED TOGETHER OR KEPT
SEPARATE?

STRANG

design synchronicity

CLEAN CORRIDOR

ABSL-3
HOLDING SUITES (4)

m_DIRT‘I" CORRIDOR

ABSL-3
HOLDING SUITES (4)

o

CLEAN CORRIDOR

ABSL-2
HOLDING
SUITES (4)

BSL-2
HISTOLOGY
; L\
w
Eé
BSL-2
S RESEARCH &
E DIAGNOSTIC
Eg LAB SUITES (5)
i BSL-2
] CHEM, &
BSL-3 BIOCHEM LAB
RESEARCH B SUITES (4)
5 DIAGNOSTIC
LAB SUITES (4)|

COULD HAVE DEDICATED
SHOWER/CHANGE ENTRY/EXIT HERE
FOR BSL-3 NECROPSY

HISTOLOGY LAB WITH DIRECT PASS-
[~ THRU CONNECTION TO BSL-3
NECROPSY

PASS-THRUS CAN CONNECT BS5L-2 &
BSL-3 LABS.

(FLEXIBILITY OPTION: POTENTIAL FOR
DOORS BETWEEN LABS... DOOR SECURITY

CAN BE USED FOR LABS TO FLIP BETWEEN
BSL-2/3. REQUIRES BSL-2 LABS TO BE
BUILT TO BSL-3 STANDARDS, INCLUDING

2-5TORY OFFICE &

OFFICE SUPPORT

HEPA FILTRATION ON DUCTWORK)

MATERIAL
DECON/DROP-OFF
AIRLOCK FOR BSL-3
CONTAINMENT SUITE

OPEN OFFICE

HEEEEES

Lmj\ ENTRY/

RECEPTION

SPACE

xnmcss a

CONF. RMS

COLOR LEGEND

g

LAB ENVIRONMENT

OFFICE ENVIRONMENT



Ceriain frade-offs may be necessary to
optimize bvuilding systems for added
protection against virus spread. Although this
may increase the amount of energy used,
and the associated energy bill, these
temporary measures can protect your staff
until the threat of virus diminishes.



ADMINISTRATIVE
CONTROLS



ADMINISTRATIVE CONTROLS

social distancing

EGRESS AIRLOCK
CAN MANAGE SMALL
INCOMING/OUTGOING ITEMS

PROCEDURE, SHOWER/CHANGE,

RECEIVING

DOCK
[ cLEAN corrIDOR
EACH 3AG SUITE INCLUDES AHR, \
S——
BSL-3AG

STORAGE, & AIRLOCK

ABSL-3 & 3AG NECROPSY
PROXIMITY. COULD SHARE TISSUE
DIGESTERS, AUTOCLAVES

EACH ABSL-3 SUITE INCLUDES AHR
& AIRLOCK

NON-CONTAINMENT RECEVING FOR
ABSL-2, AIRLOCK TO PROCESS
ANIMALS /MATERIALS INTO
CONTAINMENT

EACH ABSL-2 SUITE INCLUDES
AHR & ALCOVE

CONTAINMENT CHANGE SUITES
COMBINED TOGETHER OR KEPT
SEPARATE?
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CLEAN CORRI

HOLDING SUITES (2)

DIRTY CORRIDOR

BSL-3AG
HOLDING SUITES (2)

CLEAN CORRIDOR

]

CLEAN CORRIDOR

ABSL-3
HOLDING SUITES (4)

m_DIRT‘I" CORRIDOR

ABSL-3
HOLDING SUITES (4)

o

CLEAN CORRIDOR

ABSL-2
HOLDING
SUITES (4)

RT

FACILITY
G - CAGE W,

REC

DIAGNOSTIC NECROPSY HERE...
CANNOT DIRECTLY SHARE TISSUE
DIGESTOR WITH VIVARIUM, BUT

within the lab

COULD HAVE DEDICATED

SHARES PROCESSING/STORAGE AREAS SHOWER/CHANGE ENTRY/EXIT HERE

BSL-2
HISTOLOGY

BSL-2
RESEARCH &
DIAGNOSTIC

LAB SUITES (5)

BsL-3
RESEARCH B
DIAGNOSTIC

LAB SUITES (4))

L\

85L-2
CHEM. &
BIOCHEM LAB
SUITES (4)

FOR BSL-3 NECROPSY

HISTOLOGY LAB WITH DIRECT PASS-
[~ THRU CONNECTION TO BSL-3
NECROPSY

PASS-THRUS CAN CONNECT BS5L-2 &
BSL-3 LABS.

(FLEXIBILITY OPTION: POTENTIAL FOR
DOORS BETWEEN LABS... DOOR SECURITY

CAN BE USED FOR LABS TO FLIP BETWEEN
BSL-2/3. REQUIRES BSL-2 LABS TO BE

i 2-5TORY OFFICE &

OFFICE SUPPORT

BUILT TO BSL-3 STANDARDS, INCLUDING
HEPA FILTRATION ON DUCTWORK)

MATERIAL
DECON/DROP-OFF
AIRLOCK FOR BSL-3
CONTAINMENT SUITE

OPEN OFFICE

RN

Lmj\ ENTRY/

RECEPTION

SPACE

xnmcs a

CONF, RMS

COLOR LEGEND

T o m e e
L8 o o ‘
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LAB ENVIRONMENT

OFFICE ENVIRONMENT



ADMINISTRATIVE CONTROL

social d:sfancmg lab vs office

consider assigning collaboration
and small meeting spaces to

employees to use as femporary LEGEND
previous social distancing workstafions . &' diameter as seated at computer
workstalions 138 3& &' diameter shown as movement
Q'FHEES 1é B . around workstation

QSTRﬂnG
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ADMINISTRATIVE CONTROLS

social distancing at the workstation
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ADMINISTRATIVE CONTROLS

shift work options

encourage one-way traffic flow
within workstation rows

FULL OFFICE EVALUATION

Partial Occupancy:

e Consider brining people back to the office on a
volunteer basis to partially occupy the office.

e Meeting room and collaboration spaces can be
temporarily converted to assigned workspaces

| relocate touchdown furniture fo
allow two-way ftraffic in corridor

Alternating Occupancy
e cConsider creating groups with assigned days in
the office to increase in office capacity
e group a = Monday, Wednesday, Friday
e Qroup b =Tuesday, Thursday

Shifts
e consider creating a non-overlapping shift
schedule

e Shift a = morning-afternoon

e Shift b = afternoon-evening STRATEGY A PARTIAL OCCUPANCY

occupied

. unoccupied

STRATEGY B ALTERNATING OCCUPANCY

group a

. group b

STRANG
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ADMINISTRATIVE CONTROLS

reception & restrooms

Establish check in procedures for Consider temporary shields at locations where
staff and guests employees must be within 6’ of others

LEGEND
occupied

. unoccupied
"6 dia social distance
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ADMINISTRATIVE CONTROLS

eating spaces

rearrange tables fo eliminate

overlap between tables
dining overflow in SyncTank
i 1 | .




Collaboration and teamwork has long
since been the engine for creativity and
innovation in organizations worldwide.
Social distancing will change the way
collaboration occurs but not prevent it
from happening.



ADMINISTRATIVE CONTROL

collaboration spaces

rearrange fables to eliminate

/ overlap between tables




SAFE WORK
PRACTICE



SAFE WORK PRACTICES

safety procedures and protocol

=

(1

SAFE WORK PRACTICES

;.
A

va mE
1 ¥ L
i e MU

Hand washing
covered sneezes
avoid touching face
Staying home when sick {
Self monitoring of temperature
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ADMINISTRATIVE CONTROLS

safety procedures and protocol

nnnnnnnnnnnnnnnnnnn



PPE



PPE

wedar your mask




Certain lessons learned during the
pandemic will have led to greater
understanding and new possibilities
within the workplace and research
environments. Many will result in
positive change. We should embrace
the positive and move forward.



POST PANDEMIC

whats nexte



REACH OUT WITH ANY QUESTIONS

& thank you

STRANG ERICA OSTENDORF MULLINS

LARRY BARTON design Synchronicity ASID, WRID
AlA, LEED AP ID+C, WELL AP Senior Vice President
President | CEO Director of Interior Design
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