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 IFBA is an international organization (NGO) with the mission 
of safe, secure, and responsible work with biological materials 

 

 IFBA’s vision is to become the global resources for biorisk 
management by: 

 Building, empowering, and advocating for biosafety communities, 

 Establishing a platform for linking and leveraging expertise and 
support, and 

 Delivering relevant resources and tools in response to emerging needs. 

IFBA 5-Year Strategic Plan (2011) 



IFBA’s strategic plan is implemented for and with its 31 member 
Biosafety Associations and 30 observer organizations worldwide. 

An Association of Associations 
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The Focus of IFBA’s Current Activities 



   WHO Strategic Planning Meeting, Sept 2010 

 recognized lack of capacity in biocontainment engineering worldwide 

 recommended IFBA to develop a network from among their member 
biosafety associations to mentor those new to the field and build 
capacity in the field 

 

Development of BEWG 



 scientists, biosafety professionals, architects, engineers,  facility 
maintenance staff, equipment manufacturers from around the 
world 

 Malaysia, Indonesia, India, Uganda, South Africa, Tanzania, Kyrgyz Republic, 
Switzerland, UK, Canada, US, ….  

  familiar with working in, maintaining, designing, building, 
certifying BSL2/3/4 laboratories for both human & animal health 

  understand local, practical issues in building and maintaining 
cost-effective facilities that are sustainable in resource limited 
countries over the longer term 
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BEWG Members 



 Reviewing the BEWG membership & engaging key individuals from all regions 
to participate; 

 Implementing a BEWG project management framework with updated goals, 
objectives, priority projects and resources required; 

 Utilizing a BEWG web portal for network communications and resource 
sharing; 

 Developing tools and approaches for scalable risk-based biocontainment 
design (e.g. local risk-assessment model, engineering decision-tree model, 
commissioning & verification model); 

 Collaborating with WHO, OIE and other stakeholders for incorporation of risk-
based solutions into international best practices and guidelines; 

 Exploring innovative ventilation solutions for biocontainment laboratories 
including natural ventilation as appropriate; 

 Promoting the BEWG mentoring and twinning program. 

 Recognition of local sustainable solutions 

 

BEWG Priority Action Plan 



 June 28-29, 2012,  Johannesburg,  
South Africa 

 130 delegates from 47 countries 

 BEWG Working Session 

 

 

2nd International Conference 



Biocontainment Survey 



Biocontainment Survey 



WG 2 – Biocontainment Engineering 



WG 2 – Biocontainment Engineering 



WG 2 – Biocontainment Engineering 



Decision trees are road-maps and are not always the same 

Decision trees are project specific, however models that are 
presented today demonstrate some common assessments 

 BEWG review and comments June 28/29, 2012 will assist to 
refine the decision tree for future applications 

Decision trees can be used to define a project need or a 
project system and should include RISK ASSESSMENTS 

Decision trees are not meant to be all-inclusive; additional 
decision making criteria can be provided  

Tools and Methodology - Decision Trees  



 Risk Decision making process & 
who is involved in risk 
assessment 

 Role and application of CWA 
15793 

 Process to achieve end goals & 
desired performance  

 SOPs vs. engineering solutions  

 In-country technical operational 
support implications 

Severity of Consequence  
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If the likelihood and 
severity of a 
consequence is 
high, risk must be 
well managed with 
engineering controls 
and SOPs.  

Risk Assessment 

 



  Consequences 
Likelihood Severe 

(1) 

Major 

 (2) 

Medium 

(3) 

Minor 

(4) 

Negligible 

(5) 
Almost certain 

(A) 

E H H M  M 

Likely 

(B) 

H H M  M  L  

Possible 

(C) 

H  M M  L  L 

Unlikely 

(D) 

M M L  L T 

Rare 

(E) 

M  L L  T T  

E Extreme risk — Immediate action required; this level of risk needs detailed research and 
planning by senior management. 

H High risk — Action plan is required as soon as practicable by senior management. 
M Moderate risk — Action plan is required by Area/Department Manager. 
L Low risk — Managed by routine procedures and employees under supervision. 
T Trivial risk — Unlikely to need specific application of resources. 

Risk Classification Method- Sample 1 



Risk Classification Method: Sample 2 

 SEVERITY How likely is it to be that bad? (PROBABILITY) 
How severely could it 
hurt someone or how ill 
could it make someone?    

++  Very likely 

could happen 
anytime 

+  Likely 

could happen  at 
some time 

=  Unlikely 

could happen but 
very rarely 

-– Very unlikely 

may happen but 
probably wont 

Kill or cause permanent 
disability or ill health 

1 1 2 3 

Long term illness or 
serious injury 

1 2 3 4 

Medical attention and 
several days off work 

2 3 4 5 

First aid needed 3 4 5 6 

1 and 2 The hazard has a high risk of creating an incident. It requires immediate executive management 
attention to rectify the hazard. Control action must be immediately implemented before working in 
the area or carrying out the work process. 

3 and 4 The hazard has a moderate risk of creating an incident. It requires management attention in a 
reasonable timeframe to prevent or reduce the likelihood and severity of an incident. Control action 
of a short term nature would need to be taken immediately so that work could still be carried out with 
further long term action taken to ensure that the hazard was fully controlled. 

5 and 6 The hazard has a low risk of creating an incident. It requires supervisor and employee attention in a 
reasonable timeframe to prevent or reduce the likelihood and severity of an incident. 



Risk Classification Method: Sample 3 

 FINANCIAL RISK Available Costs to build 
Available Costs 

to Operate    
LOW MODERATE HIGH 

LOW 1 2 2 

MODERATE 2 2 3 

HIGH 2 3 4 

1 Need to rely on simple technical solutions and SOP; use of primary containment systems such as non-
connect Class IIA cabinets; SOP training and monitoring of staff is high 

2 and 3 Need to ensure capital investment is supported with increased costs of operations costs. If high 
operational costs are available, 3rd Party capital financing may be available (ESCO). Reliance on SOP are 
necessary. Look for energy recovery or power supply replacement opportunities. 

4 Plan projects for need, redundancy and operational efficiencies in accordance with functional needs 
and safety requirements ; Reliance on biosafety is a combination of SOP and good engineering controls 



A Decision Tree is provided to assist verifying issues  
associated with deciding what design “solution” is required to 
resolve a requirement 

Decision trees require reflection and consideration of  

 Local Risk Assessments 
 Local Site Conditions 
 Funding conditions 
 Cost to build 
 Cost to operate   
 Technical capacity to maintain 
 Life-cycle cost to repair and replace 
 Local Codes and Regulations 
 Technical Options 
 Size of the requirement 
 Intended SOP 

Planning & Design Decision Trees  



Define User 
Requirements 

What is intended 
program 

Function 
Diagnostics, 
Research, 

Animals, other? 

Risk level 1-4? Code 
requirements 

Local risk 
Assessment 

Yes- what 
mitigations? 

Is Capital 
Funding 

available? 

Yes 
Proceed with 
best life-cycle 

solution 

No 
Review SOP and 

reconsider 
project 

Available 
Operational 

Funding 

Yes 
Proceed with 
best life-cycle 

solution 

No 
Review SOP and 
develop low tech 

solution 

Verify Site 
conditions 

Good 
Proceed with life-

cycle best 
solution 

Poor 
Proceed based 

on available 
funding 

Verify Applicable 
Regulations 

Yes-Apply Per risk level 

No- compare Review, develop 
and apply 

Verify Applicable 
Testing 

Yes for 
certification 

Apply, document 
and submit 

Containment Planning 
Decision Tree- Master 



Architecture 

How much area is 
required based on 
function and staff 

Establish Budgetary 
Limits 

Apply Parametric 
cost modeling 

How many rooms 
are required and 

what size? 

Verify adjacencies Develop blocking 
and stacking 

Verify relationships 
with other functions 

& buildings 

Develop area matrix Review net vs. gross 
area requirements 

Verify space 
availability and costs 

Verify SOP and 
processes 

Develop Layouts 
based on areas and 

process 

Renovation or new 
construction 

Renovation 
Conduct Building 

Assessment to verify 
required changes 

Equipment vs. 
infrastructure 

New Construction 
ENGAGE DESIGN 

TEAM: Integrate with 
structure and new 

engineering controls 

Ensure capital and 
operational funding 

is available 

What equipment is 
required 

Used 
Verify services, 

Repair, Relocate and 
Re-test 

New Verify services, 
install and test 

What surfaces are 
required 

Walls, floors, 
ceilings, windows, 
doors, benching 

Review alternatives 
and select best life 

cycle 

Apply new surfaces: 
tiles, epoxy, 

polyurethane, 
stainless steels 

What 
decontamination is 
required; impact on 
pipes, services,etc 

Topical disinfectants, 
Abrasive, gaseous 

Liquid disinfectants 
Formaldehyde, VHP, 

Chlorine O2 

Verify Applicable 
Testing 

Write test 
procedures 

Perform Tests, 
Document Result, 

Verify Conformance 

Architecture  
Planning Decision 
Tree 



Ventilation-
HVAC  

Verify Program 
requirements  

Verify Air change 
rates: max, min, set-

backs and task 
ventilation 

Calculate, size and 
select ventilation 
system based on 

requirements 

Consider free-energy 
alternatives such as 
wind, solar, biofuels 

Risk and Reliability 
and SOP 

Determines extent of 
system and 
component 
redundancy 

N 
N=1 
2N 

Environmental- 
confirms need for air 
quality, separation 

and filtration 

Verify if HEPA 
filtration is required 
on supply and/or 

exhaust 

Verify if natural or 
recirculation 
ventilation is 
permissible 

Renovate or new 
build 

Renovation 
Conduct Building 

Assessment to verify 
required changes 

Upgrade system for 
new load and re-test 

New Construction 
ENGAGE DESIGN 

TEAM: Integrate with 
structure and new 

engineering controls 

Install new and re-
test  

Verify and confirm 
available capital and 

operational costs 

Good 
Design solutions for 

redundancy and 
long-life-cycle 

Ensure staff is 
trained and systems 
are maintained and 

tested 

Poor 
Review existing and 

consider Primary 
Containment & SOP 

solutions 

Use of BSC as 
primary containment 

Review site 
parameters 

Building shape and 
air re-entrainment 

Review alternatives 
and select best life 

cycle 
Verify back-up and 
PM requirements 

Air quality, Exhaust, 
Noise 

Review codes, 
neighbors 

Develop mitigating 
solutions base on 
life-cycle costing  

Verify Applicable 
Codes & Testing 

Write test 
procedures 

Perform Tests, 
Document Result, 

Verify Conformance 

Maintain 
documentation for 
comparison testing 
and re-certification 

Verify codes for 
extent of HVAC 
control required 

Select HVAC 
controls based on 

accuracy and 
acceptance criteria 

Review options for 
best life-cycle 

solution 

Mechanical HVAC 
Containment Ventilation 
Planning Decision Tree 



Cost Study Findings, but Don't Use These Numbers 
It is very difficult to put hard operating cost numbers in place because for a particular high-

containment facility as there are a multitude of variables that can make up an operational budget.  
Below is a summary of some operational cost information from facilities that have provided cost 
data for this study. (Note that the information has been adjusted to US dollars and square feet.) 

• Facility square footage ranged from 35,000 sf to 300,000 sf with BSL-3 space utilization 
within the overall space ranging from 10 percent to 60 percent. 

• Overall annual operating costs ranged from $1 million to $16 million. 
• When all facility metrics of the study are averaged and normalized the general numbers 

came out to be an average of $8 million annual operating costs for an average square footage 
of 150,000 sf of which 30 percent represents BSL-3 containment.  This yields an average 
operating cost of $53/sf/year ($8 million/150,000 sf). 
These costs are representative of current (active) facilities in the study and should be used 

with a critical eye and not be used in lieu of a detailed cost study for a specific facility.  A cost study 
for a specific facility is needed to determine specific costs for specific functions with specific 
equipment and space configurations that factors in the understanding of why unit costs differ 
between like facilities. 

O&M Cost Study  
These facilities are located in the United States (2), United Kingdom (2), Central Europe (2), 
Canada (1) and Australia (1) and of the eight only one was academic based 





 
 
 
 
 
 

 

The Foundation has partnered with IFBA to encourage regional 
development of engineering solutions and strategies that are local, 
practical and sustainable.  

The projects should be applicable to improving laboratory safety, be able to 
be constructed of locally available materials, require little or no 
alternations to existing infrastructure, and should have minimum 
environmental impact. 

 



Regional awards will be 
presented at: 
participating regional  biosafety      
associations 
 

 
 
 
 

 
Awards can include: 

•  Paid travel to the regional 
meeting. 
•  Monetary award 
•  Certificate and plaque 
•  Global recognition  
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