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Note to printer

The majority of this document is intended for printing
double sided on 8 72" x 11” or A4 paper however there
are drawings at the end which should be printed at
11"x 177 single sided.

Also note that the 11"x17” portion includes both
vertical and horizontal layouts.
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Laboratory Building Systems Welcome & Introductions

* Instructors
« Students
 —Yournam
— Where are

Page 4



Action Plan

SOOI s

By the end of this lesson, | would like to:

BE ABLE
KNOW FEEL T0 DO
Youriearmngdoes op '--- is I Sson. se you need to do to-gft

the information fro ‘

What more do | need to How WI" | know that l've How will | use this new
know or do? succeeded? learning in my job?

Use space on back, if needed BEP A

Page 5



ey

Laboratory Building Systems Welcome & Introductions

Notes:

L - NS
Laboratories have unique
designs.

Planning to accom :
part of the design

Mechanical syste
agents or toxins is

Plumbing systems
from a laboratory.

The distribution and zo
issues.

System redundancy mus
part of the biological ¢
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Laboratory Building Systems Biorisk Management

Biorisk Management: the AMP Model Notes:

Biorisk Management =

ssessment, itigation, erformance
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Laboratory Building Systems Biorisk Management

Key Components of Biorisk Key Components of Biorisk

— Actions and contro
or eliminate the ris

s

associated wit
account the ade

toxins

Slide 7.
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Laboratory Building Systems Biorisk Management

Key Components of Biorisk
Management

i ; =

~~

® Performance

S

— The implemegtgti
including evalu
the way it was
process of con
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Laboratory Building Systems Laboratory Design Process Touchstone

Laboratory Design Process Notes:

Building organizati

S
on,
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Laboratory Building Systems Laboratory Design Process Touchstone

Notes:

Laboratory Design Process

Containment barriers a
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Laboratory Building Systems Laboratory Design Process Touchstone

Notes:

Laboratory Design Process
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Laboratory Building Systems Introduction to topics

Notes:

— Mechanical

— Plumbing S

— Electrical Syst
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Laboratory Building Systems Structural Systems

Notes:

— Beams
— Walls (be
— Floors &
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Laboratory Building Systems Structural Systems

Notes:

Page 15




Laboratory Building Systems

Structural Grid
—§ s

* Lab ergonomics require
1.5m clear between
equipment and benches
Minimal room or lab bay
3.1mclear
6.2-7.0m grid spacing for

upon wall constructiol
equipment)

Slide 15
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now and modified in

future
Allows for good

diffusers, mechani
and plumbing
penetrations
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Laboratory Building Systems Structural Systems

, Notes:
Structural Systems

system?
* Are there biol
system?
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Laboratory Building Systems Architectural Systems

Notes:

__

* Architectu
— Walls
— Floors
— Ceilings
— Doors &

— Casework ]
— Finishes

* Type of lab,
influence the ch

=
S
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Laboratory Building Systems Architectural Systems

Notes:
Building Systems - Architectural

Building
Systems
Example
Laboratory
Plan

Slide 20
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Laboratory Building Systems Architectural Systems

- Systems - Architectural

Which spaces in'
some type of bi
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Laboratory Building Systems Architectural Systems

I
Often guidel nes pr
finishes, services ar
without specifyi

“Walls, ceilings al
easy to clean, im
resistant to the cl
normally used in 1
should be slip-resi

“Bench tops should

and resistant to disi
alkalis, organic solvents.
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Laboratory Building Systems Architectural Systems

Notes:

— Don’t support grow
— Don’t absorb

— Allow for
— Stand up m

S

— Stand up to
— Form an app!
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Space for Services

Laboratory Building Systems

Space for services | Notes:

)

* Space for lab s
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Laboratory Building Systems Space for Services

ace for services

G roup Activity:

spend
r scf;gb Irios

In your groups
the 3 laborato

| Make note of any
that would help y

Slide 26 Slide 27
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Laboratory Building Systems Space for Services

Laboratory scenarios

Laboratory A is an animal disease diagnostics facility. This laboratory receives a variety of diagnostic samples which may range from fecal
matter, blood, tissue and in some cases full carcasses of small animals. The laboratory tests these samples for a wide range of diseases and
in many cases is working to determine the cause of illness or death of animals found in the wild. Many of the diseases this lab works with

are dangerous to animals only, however some are zoonotic diseases, which pose a risk of serious disease in both animals and humans.
Users in this laboratory change out of their street clothes and don lab greens in a general change area, then enter the lab via an ante room
where they put on disposable coveralls, positive pressure respirators, gloves and shoes dedicated to the laboratory. Upon exiting the lab all
personnel protective equipment is removed and disposed of except the respirator which is wiped down with disinfectant and stored in the
ante room for re-use. All waste leaving this lab is removed via a pass through sterilizer connected directly to the laboratory.

Laboratory B is a diagnostics lab. The laboratory receives well packaged blood samples from a nearby hospital and tests these for a list of
known diseases. Samples are examined inside biosafety cabinets. Lab users wear laboratory coats over their street clothes, disposable
gloves and N-95 respiratory protection when working at the biosafety cabinets. Lab users remove their lab coats and disposable gloves at
the laboratory exit and wash their hands prior to exiting. All waste from the labs is sterilized in a common use sterilizer outside of the

laboratory prior to removal from the facility.

Laboratory Cis a large animal vaccine testing laboratory. This lab houses large animals, usually cattle held in open air pens within the
animal holding room. The animals have been vaccinated then exposed to a known disease and are held and tested to determine the
efficacy of the vaccine. The disease in question poses no threat to humans but is of very high consequence to livestock. Users wear gloves,
boots, re-usable coveralls and enter and leave the lab via a change room with shower. All waste removed from the room is taken out via a

dirty corridor to a common use sterilizer.
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Space for services

Concept Section 1 - Lab with ceiling plenum

Ductwork distributed in ceiling space

Valves accessible from adjacent corridor

Drainage piping buried or distributed in
ceiling space of floor below
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Space for services

Concept Section 2 — Small mechanical space above

Space above or beside lab for HEPA
filters and access to valves

Ductwork distributed in ceiling
space

Drainage piping buried or
distributed in ceiling space below
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Space for services

Concept Section 3
Service spaces
above and below

Large dedicated space above the
lab for HEPA filters and controls.

Effluent treatment system below
with space for inspecting
laboratory waste piping
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Laboratory Building Systems Space for Services

Individual Activity

plumbing sys
to support
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Laboratory Building Systems Space for Services

Notes:
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Laboratory Building Systems Mechanical Systems

Notes:
Mechanical Systems

Main components are_f&\
*  Air Handling Units (AHUs)
Exhaust Fans
HEPA filters
Ductwork and control
which interconnect t
above elements

Exhaust Fans

Slide 38
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Laboratory Building Systems
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7Group Activity:T
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In your group sp
developing a ¢
exhaust fans
general labs & ¢

Make note of

Slide 39

Notes:
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Mechanical Systems

Page 34



Mechanical Components

* Component sizes

5.0m
—=

LT

* For concept design purposes assume these sizes

1.5m

2.0m
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Laboratory Building Systems

Zoning and Decontamination

),

/)

Bt

decontamination individ a§ ] 4
or in groups '-

%

. Decontaminat% ‘ 1
Laboratories may bVe;\:\-uﬁ% 1 -

/

///%/

Zones will affect pla‘*;%a'em'wf
filters and/or control valves [

Slide 41

Notes:
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Zoning and Decontamination
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Laboratory Building Systems

Zoning and Decontamination
T

. Decontaminai%

Grouping labs may nﬁj\Q § ]

interfere with operations

X

Allows for ganging efi% i
filters and simpler controls ]
[

7

Ante/Fumigation rooms need
separate control =

Agent storage areas
to run 24/7

Slide 42

Notes:
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Zoning and Decontamination
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Laboratory Building Systems Zoning and Decontamination

Notes:

Animal areas may require

=

frequent decontamination
X

\
Decontamination wigl%? i

disruption to other rooms is. ]
required to care for live animals -

different temperature and
humidity control !

Slide 43
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Laboratory Building Systems
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nd Decontamination

* Decontaminat

Some arrangements:\a\lt‘a\w\

maintenance access f[‘\}h
outside the lab zone a@

decontamination
=0

/

Requires more circulation
space & more doors

Consider frequency of
decontamination and
involved with accessing
through the lab zone
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Zoning and Decontamination
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Laboratory Building Systems Mechanical Systems

Notes:

|=

echanical Systems

~

Questions?
* How do the systems h

* Are there biol
maintaining th

Slide 45
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Laboratory Building Systems Plumbing Systems

Notes:
Systems - Plumbing

Questions -
systems in
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Laboratory Building Systems

Plumbing Systems
Notes:
Plumbing Systems
- RO/DI Water T\§ S
Centralized systems * Service Space
Point of use systems
== Lab
Carry in from [ = i =
central dispensing e
location —

Page 42
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Laboratory Building Systems Plumbing Systems

Notes:
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lum Systems

* Laboratory Ga
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Centralized systems Service Space -
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Adjacent to need
== Lab

Adjacent to lab
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Laboratory Building Systems Plumbing Systems

Notes:
Plumbing Systems
. Containment'\l\\ R
Assess risk and check
Backflow prevention
Avoid recirculation n ¢ d ,
No vacuum $~ 7
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Laboratory Building Systems Plumbing Systems

Notes:

To balance pH level
To neutralize chemicals
To render effluent safe for

release to sewer

Biological waste treatment

(Effluent Decontamination Systems)

* Chemical or heat SN
treatment

* To render effluent safe
release to sewer

Slide 50
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Laboratory Building Systems Plumbing Systems

Notes:

Plumbing Systems

‘Efﬂuent from lab JEfquent from lab

Batch System "
Continuous Flow

Slide 51
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Laboratory Building Systems Plumbing Systems

Notes:

I A —
* Distribution

Consider

- Ability to clean
e Ability tuﬁék\

Solution will
depend on lab type,
wall construction
and guideline
requirements

Slide 52
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Laboratory Building Systems Plumbing Systems

Notes:

* How do the system
* Are there biolo,

or maintainin
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Laboratory Building Systems Electrical Systems

Notes:

stems - Electrical
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Laboratory Building Systems Electrical Systems

Notes:

Electrical Systems

L
* Similar to plum
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Laboratory Building Systems Electrical Systems

Notes:

P ———
* Greatest ris|§$
related to el

¢ Therefore r

critical.
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Laboratory Building Systems

Building Systems

-
* What could E\o
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* Failures

Notes:

o

m

Redundancy

Page 52



Laboratory Building Systems

Failures
=

‘Group Activity: \ \s

' One failure affect
you would recom

One failure affecting
you would recomm

Notes:

ey

Redundancy
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Laboratory Building Systems Redundancy

Notes:

N +1 Redundancy _
L L§
Common appr‘éa h

Air Handling Unit
cover failures or
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Laboratory Building Systems Review

Notes:

Review of Laboratory Building Systems

Review

To wrap-up, let’s discuss
Laboratory Building Sy.
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Laboratory Building Systems

Key Messages

Laboratories have unique requirements that influence virtually all building system
designs.

Planning to accommodate the appropriate space for building systems is an essentla‘
part of the design process.

* Mechanical systems play a critical role in any lab where containment of blologlcal
agents or toxins is a concern.

Plumbing systems also often play a role in preventing the release of biological agents
from a laboratory.

The distribution and zoning of all building systems must consider biological safety
issues.

System redundancy must be considered wherever building systems are relied upon as

part of the biological containment or biosecurity system.

Action Plan

‘ By the end of this lesson, | would like to:

BE ABLE
TO DO

‘ KNOW EEEIS
|

Your learning doesn’t stop with this tesscm Use this space to
the information from this lesson into practice.

‘ What more do | need to How will I acquire the How will | know that I've How will | use this new
know or do? knowledge or skills? succeeded? learning in my job?

Use space on back, if needed @ @

Key Messages

Laboratories have unique requirements that influence
virtually all building system designs.

Planning to accommodate the appropriate space for building
systems is an essential part of the design process.

Mechanical systems play a critical role in any lab where
containment of biological agents or toxins is a concern.

Plumbing systems also often play a role in preventing the
release of biological agents from a laboratory.

The distribution and zoning of all building systems must
consider biological safety issues.

System redundancy must be considered wherever building
systems are relied upon as part of the biological containment
or biosecurity system.

Remember your action plan!
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Service Space

Storage

Building Systems Lab Level 0
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Service Space

Storage
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Building Systems Lab Level 2
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Lower roof over
office area

Lower roof over
General labs and
cage wash

Roof above service
space

Lower roof over
loading and service
space

Building Systems Lab Roof Plan
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Open Office Area Break Room

\j

General Laboratory

Interior Views
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Interior Views

Containment Laboratory Primate Holding Room
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Rodent Holding Room Cage Wash Area
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